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I n  respect of any wood we may say that its hardness is the re- 
sistance it offers to penetration by another body. 

I t  is evident that this resistance is an entirely relative term, 
and will be different not only according to the shape and nature of 
the penetrating body (whether it is a point or edge, or a blunt pro- 
jection, and so on), and the manner in which it is forced against 
the wood (whether by impact or by mere ronstant pressure, &c.), 
but also according to the direction in which, with reference to the 
grain of the wood, the penetrating body is moved. The direction 
may be (i), parallel to the fibres, or (ii), a t  right angles to them, or 
(iii), oblique to them. In the first case the penetrating body may 
be applied along, or at right angles to, the lnedullary plates. I n  
all three cases the resistance will be different according as the body 
is forced into the wood on a longitudinal or on a transverse section. 

Whatever the direction in which penetration is attempted into 
the mood, thefreaistance will depend on five several circumstances 
as follows :- 
(a). The stnuture of the mood.-In the first place, hardness will 

depend on the coherence with each other of the component elements 
of the wood ; and for the same degree of cohesion, the closer to- 
getiier the fibres are, that is to say, the denser, or, in other words, 

- the heavier the wood is, the harder will i t  be. Lastly, anastomosis 
and a wavy course of the fibres increase hardness, while shortness 
of the fibres diminishes it. 
(6). Toughness of t b  jbres.-Tough fibres yield under pres- 

sure without breaking ; they merely undergo a certain amount 
B 
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of displacement, which only brings the fibres closer together and 
increases the hardness of the wood at that point. Porous woods 
offer most room for this displacement of the fibres, and, other cir- 
cu~nstances being the same, possess the greatest degree of resistance. 
The hardness due to toughness of the fibres manifests itself most 
in a direction transverse to that in which they run. 

(c). The quantity of moisture present.-Dry wood is harder 
than green wood, firstly, because moisture softens the tissues, and 
next, because green wood, being swollen up with moisture, occu- 
pies for the sarne amount of solid matter, more space than dry 
wood. The superior hardness in the dry state is more conspicu- 
ous, the heavier the wood i ~ .  Dry IIardwicXia binata and ebony 
are as hard as horn. In  the case of very light toughwoods, such 
as willows, poplar, semal, &c., since the degree of toughness is in 
proportion to the amount of contained moisture, the influence of 
moisture on hardness becomes inconsiderable. The heartwood, 
owing to the smaller quantity of water it contains, is always harder 
than the,sapwood, even when their respective weights are not very 
different ; and for the same reason the older parts of a tree, pro- 
vided of course they are still sound, are heavier than those which 
are younger. 

(d).  The quantit,~ of resin and oil present.-Oil makes the 
fibres tougher and fills up the interstices. I n  resinous woods, 
however, hardness is in inverse proportion to the quantity of 6s- 
sential oil present, since the oil keeps the resin in a soft condition. 
Wood in which the resin is quite dry, as in stumps of deodar ant1 
pine trees felled sometime ago, is almost as hard as horn. 

(e). Th tool with whMI4 penetration is attempted.-The resist 
ance will be different according as we use a gimlet, or a file, or 
a plane, or a saw, or a chisel, or sand paper, kc. Thus old posts, 
exposed during years to every weather influence, of Hardwickia 
binata, khair and other woods that do not decay fxom exposure, 
will defy all efforts to drive nails and bore holes %to them, but 
will nevertheless be easily cut up with a saw. We as foreatem 
need consider only the resistanoe offered to the axe and saw. 

I n  respect to the axe the greatest resistance to be overcome is 
the fibres, the least parallel to the fibres, especially in the 

direction of the medullary plates and along the concentrio rinks of 
growth, when these are well-marked. The resistance to be over- 
aome parallel to the fibres is connected with aptitude for fission, 
and will, therefore, not be considered here. From what has gone 
before, it will have been seen that the resistance offered to an axe . 
driven acroos the fibres, whether perpendicularly or obliqael~, 
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depends on the closeness of texture of the wood, the toughness, 
length and tendency to twist or anastomose of the fibres, and the 
quantity of moisture present. It will hence be understood why 
light wood with tough fibres requires a heavier axe than heavy 
wood with short fibres. The axe not only cute but also presses, 
and tough loose fibres give before the passage of the axe, being 
merely pushed forward. I n  every case the resistance offered to the 
axe is greatest a t  right angles to the fibres, and diminishes in 
proportion to the obliqueness of the stroke. 

The resistance offered to the saw does not resemble a t  all that 
offered to the axe. Contrary to what happens in the case of the 
axe, for most species, especially those which are light and tough, 
the resistance is greatest in the direction of the fibres, since the 
saw has no splitting action, but takes off a string of fibres, shred by 
shred, whether cutting along the fibre or across it. The teeth of a 
saw work principally by tearing, very little, sometimes, as in wood of 
loose textnre, not a t  all, by a shaving or cu t tbg  action. Hence 
the tougher and longer the fibres are, and the looser the structure 
of the wood, the more difficult is the work of the saw, for the teeth 
then no longer break up or divide the individual fibres, but tear - 
them asunder from one another, owing to which circumstance the 
sides of the cut become rough and uneven, a large quantity of 
coarse sawdust is produced, and the saw has to overcome a very 
great amount of friction. I n  the case of wood of compact textnre 
and possessing short and closely-cohering fibres, the fibres are 
more easily broken or otherwise divided, the sides of the cut are 
smoother and the sawdust finer and less abundant. I t  is thus a 
general rule that amongst broad-leaved species the heavier and 
denser kinds are the easiest to saw. Resin and other glntinous 
secretions clog the teeth of the saw, and increase very considerably 
the friction. Nevertheless, the conifers, although also loose tis- 
sued, are easy to saw becanse of their extremely regular structure. 
As a rule, g m n  wood is easier to saw than dry wood, since, as we 
have seen above, moistnre renders wood softer, although the fibres 
themselves become less brittle. The only exceptions to this rule 
are woode with very loose textura and long tough fibres, which are 
rendered all the tougher and stronger by the moisture. 

According to Gayer, if we denote the resistance offered by re- 
cently-felled beech to cross-cutting with the saw by unity, the corre- 
sponding resistances offered by other species are-spruce = 0.60, 
Scotch pine == 0.67, silver fir = 0.76, larch = 0.93, oak and 
aspen = 1.09, alder = 1.10, birch = 1.35, willow = 1.37, lime 
or linden = 1.77. 



W e  understand by flexibility the ciipability of being bent out 
of shape without any kind of rupture of the component wood 
elements. Elasticity in addition to flexibility implies a return, 
more or less complete, to the original shape, that is to Yay, the 
resumption of their original relative positions by the elements. 
Thue mere flexibility and elasticity, althongh closely inter-connected 
up to a certain point, are different properties. Both agree in re- 
quiring the fibres to be morg or less extensible and to play npon 
one another ; and for this reason they both require the fibres to be 
long and straight and parallel, and the wood to be homogeneous. 
I n  the case of woods with distinct concentric rings, both properties 
are heightened by narrowness of the rings, which form thin plates 
capable of moving one upon another like the leaves of a book. 

J?LEXIBILITY.-M~~~ flexibility without elasticity is favoured by 
a wet colidition of &e fibres, the walls of which are then soft enough 
to stretchand change shape easily. Hence steaming under a high 
pressure, or which nearly comes to the same thing, exposure in a 
green state to a temperature sufficient to form steam, gives wood 
its maximum of flexibility. As a rule, light moods are more 
flexible than heavy woods, because their looser structure gives more 
room for the play of the fibres upon one another, and enable them 
to become soaked with moisture more easily and completely. Hence 
the wood of the roots is more flexible than that of the stem, which 
itself is, with few exceptions, more flexible than that of the branches. 
For the same reason, and also because it contains more moistnre, 
sapwood is more flexible than heartwood, and the outer concentric 
rings than those further in the interior. The wood of trees grown in 
wet soils is often more pliable than the wood of trees grown on 
dry soils. For one and the same species young stool-shoots are 
more flexible than seedlings of the same size. The wood of clim- 
bers is the most flexible of all, being very straight a d  long-fibred 
and of loose texture. 

Flexible wood is used for band boxes, drums, frames for sieves, 
hoops, wicker work, matting (bamboos and canes), wattling, withies, 
bentwood furniture, &c. Wood that has been made flexible arti- 
ficially, loses all its flexibility and becomes very brittle, onae it is 
dry.  

E L A ~ I ~ ~ . - M o i s t u r e  diminishes elasticity, only drp (but not 
too dry) or moderately green wood being elastic. For one and 
the same species weight always increnses elasticity. Hence well- 
nourished wood is more elastic than wood of loose texture, the 



wood of the steln than the more porous wood of the roots, slow- 
grown conifer wood than faster-grown specimens, and so on. 
Elasticity is increased by slow seasoning ; hence killing a tree by 
girdling is injurious to elasticity. 

The following scale of elasticity may be adopted :- 
1. Extremely elastic-bamboos, canes. 
2. Very elastic-Grewias, sundri, Anogeissus h t ~ o l i a .  
3. Elastic-Diospyros spp., sissu. 
4. Pretty elastic-teak, mango, tun. 
5. Slightly elastic-deodar, Hardwickia binata, semal. 
6. Very slightly elastic-Boswellia serratn, silver fir. 

All woods are more or less fissile, i.e., capable of being split 
down their whole length when a wedge is forcibly driven along 
between the fibres. The ease or di5culty with which a piece of 
wood can thus be split depends on five several circumstances as 
follows :- 

I. Th structure of the wood.-The straighter and longer and 
more parallel the fibres are, the more easily will the wood split, e.g., 
bamboos, canes, conifers, teak, &c. Hence for one and the same 
epecies the faster-grown the specimen, the more easily mill i t  split. 
All breaks of continuity of the fibres, such as knots, branches, 
and wound scars, increase the difficulty of splitting ; in other 
words, canopy-grown trees with long, clean boles and a high re- 
stricted crown furnish the best wood for fission, and trees with 
low spreading crowns the worst. Wood from the branches and 
roots, being more knotty and crooked and twisted, is more difficnlt 
to split than the wood of the stem ; and the most difficnlt of all to 
split is the wood in the region of the root-collum, from which all 
the  main lateral roots of the tree take their rise. The medullary 
rays, by their thickness, length and depth, influence very con- 
spicuously the aptitude of wood for fission, as all woods split most 
easily in the direction of the rays. Owing to the presence of large 
rays, woods, which like the oaks, would otherwise be extren~ely 
di5cnlt to split, are among those most easily fissile. Great number, 
by forcing the fibres to extend evenly and straight, makes up for 
smallness and even minuteness of the rays, as in the case of the 
conifers. The degree of coherence between the fibres and the 
medullary plates also influences the fissility of a wood. The coher- 
ence between the concentric rings of wood is very much greater 
than that between the fibres and medullary plates. I n  old in- 
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dividuala of spruce and of some others of our species the concentria 
rings, however, separate easily. 

11. Flexibility and elastkity.--It is obvious that elasticity in- 
creases aptitude for fission, since as the wedge is driven forward, 
the split extends by the force of the mere leverage exercised on the 
sides by the wedge, the cutting odge of which does no work at  all 
once it has helped to introduce the tool into the wood. On the 
other hand, when mere flexibility exists, there can be no such lever- 
age, and the entire work of parting the fibres has to be done 
throughout by the edge of the wedge. Mere flexibility helps 
fission only in so far that without it the wood on each side of the 

would break off short. 
111. Contained moieture.-As a rule, green wood can be split 

more easily than dry wood. Hence sapwood is easier to split than 
heartwood, and wood felled during great activity of the sap at  the 
beginning of the season of vegetation than wood felled at any other 
season. This greater facility is due to the slighter degree of 
coherence between the fibres in a green state and to the greater 
flexibility, up to a certain limit, of the wood. We say up to a cer- 
tain limit advisedly, for if this limit is exceeded, as in the case of 
extremely flexible woods, the difficulty of fissibn is increased (this 
clearly proves what has been said in the immediately preceding 

IV. Frost.-It is obvious that frost makes the fibres britth. 
V. Resin and oils.-Resin, by diminishing elasticity, renders 

fis2ion difficult, while fixed oils generally facilitate it. 
V1.-The circunistances under which the tree has grown up.- 

Growth in the midst of a proper leaf-canopy and with a sufficient 
supply of moisture increases aptitude for fission by producing a 
uniform tissue composed of straight, long and parallel fibres not too 
closely connected together owing to a high degree of lignification. 
Since the same conditions favour dia~netral increment, wood with 
wide concentric rings is usually more easily fissile than wood 
with narrow rings. And generally speaking we may say that the 
wood of all vigorous individuals is easier to split than that of weak 
ones. Hence the well-known fact that young stool-shoota are 
much more easily split than seedlings of the same size. The wood 
of trees grown in hot, dry climates, as it is always so highly lig- 
nified, is more difficult to split than that of trees from temperate 
localities. 

The ease or difficulty with which a wood can be split is a cir- 
cumstance possessing considerable importance, since a p e a t  many 
industries depend on this quality of wood, especially the trade in 
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firewood. In  what degree the wood of any individual of a given 
species is fissile can be easily recognised on the standing tree itself, 
which, to split well, ought to have a long, clean, straight, full and 
symmetrical bole, and a not too thick bark containing wide, long 
and straight cracks that have a tendency to extend upwards. The 
mil and locality also furnish indications. I n  the case of a felled 
tree, besides having the points already enumerated, we can also 
examine a small ribbon of the wood taken off with a plane. A 
crack, however small, through the centre on the transverse section 
is a certain proof of easy fissility. Woodmen have often to put up 
with the disagreeable experience of geeing a tree split up and 
fall before it is sufficiently cut through. Species whose indivi- 
duals play this unpleasant trick are always easy to split. 

As a beginning, and subject to numerous additions and correc- 
tions, we may establish the following classes for India according to 
aptitnde for fission :- 

1. Extremely fissile-bamboos, canes. 
2. Easily fissile-teak, Anogeiem Zutifolia, deodar, tun, the firs. 
3. Pretty fissile-mango, Pterocarpus dlarsupium. 
4. Difficult to split-sal, babul, Terminalia tomuntosa. 
5. Very d s c u l t  to split--TemninaZia belerica, Boswellia s m t a .  

Bp the term strength is understood the degree of resistance 
which a given kind of wood offers-(i), to being broken across the 
grain (transverse strength), or (ii), to crushing, or (iii), to being 
torn asunder by a shearing force, or (iv), to being twisted. I n  
discussing the skrength of woods the mathematical side of the 
question will not be touched upon, belonging, as it does, to the 
subject of practical mechanics. 

I. Transverse strength.-For our purpose the resistance which 
wood offers against a transverse strain stands in the first place, 
for it is principally this resistance which has to be considered in 
all timber for roofing, scaffolding, floors, carriage building, ladders, 
&c. I n  a general way it may be said that the heavier the wood, 
the greater the tran~verse strength. But this general rule, al- 
though nearly always true for specimens of one and the same spe- 
cies, is subject to modification according to the structure of the 
wood and the cohesiveness of the fibres. Length and straightness of 
fibre aud uniformity of texture contribute to transverse strength. 
Moreover, whatever increases elasticity and flexibility, increases also 
transverse strength. Great abundance of resin, especially in a dry 
condition, is a cause of weakness. In one and the same tree, pro- 
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vided of course that every part is sound, the transverse strength 
of the wood increases from inside outwards, and from below n p  
wards, this increased strength being due mainly to greater uniform- 
ity of structure and length of fibre. The results of recent re- 
searches would show that wood felled during vegetative repose is, 
owing doubtless to the presence of reserve matter which increasea 
the cohesiveness of the elements, stronger than wood felled during 
vegetative activity, especially at the first burst of such activity. 
Wood seasoned gradually is stronger than wood seasoned too 
quickly; hence killing a tree by girdling diminishes the strength 
of the wood. Combining the facts given in the two immediately 
preceding sentences, we have the inference that for India the 
rainy season, and then the cold weather, are the best time, irrespec- 
tive of nli other considerations, for the feliing of timber trees. 

11. fisbtance to cruslring.-This resistance is required in a 
high degree in wood for piles, posts and other uprights, wheel- 
spokes, &c. I t  is always in direct proportion to transverse strength 
and elasticity, since in nearly every case uprights that are over- 

- loaded finish up by bending and then breaking across the fibre. 
A consideration of resistance to crushing strains is of little pmc- 
tical utility, for on account of other reasons the dimensions of pieces 
of timber used as uprights are far in excess of the limits necessary 
for resistance to mere crushing. 

111. Recristance to sharing.-This resistance is of importance 
only for woods used for a few special purposes, such as sunken 
piles, tentpegs, chisel handles, &c. I t  is always greatest in the 
direction of the fibres. For one and the same species, i t  will be 
in direct proportion to the weight of the mood. For different 
species it will depend on the cohesion of the fibres and on the ex- 
tent to which they are anastornosed. The Terminalias, and bal~nl, 
khair and similar woods offer powerful resistance to shearing 
strains. 
IV. Re8istance to torsion.-This kind of strength is of even 

still less importance than the two preceding, as it is required for 
very few purposes (axles and axle-trees), and even then the dimen- 
sions of the pieces of timber used are, owing to other and entirely 
independent considerations, much in excess of what aro absolutely 
necessary for overcoming torsion alone. 

SECTION VI1.-LOSS AND GAIN OF MOISTURE AND CONSEQUENT 

CONTBACTION AND EXPANSION. SEASONING, WARPING, AND 

TENDENCY TO CRACK AXD SPLIT. 

Searoning.-Before a piece of wood can be used it muet be air- 
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dried or seasoned, that is to say, it must have lost all the moifiture 
it can part with under free exposure to air in the ordinary state. 
The quantity of moistnre in fresh-cut wood depende on the season 
of felling, the portion of the tree from which i t  is derived, and the 
species to which it belongs. 

The rapidity and completeness with which any piece of wood 
becomes seasoned depends on its structure, on the extent of sur- 
face it exposes to the air in proportion to its volume, on whether 
it is heart or sap wood, on whether it is barked or not, on the 
qnantity of moisture it originally contains, and very largely on 
the condition of the air, especially as regards i t s  humidity and 
movement. Porous woods season more quickly and more com- 
pletely than woods with a close grain. The wood of all species 
parts with its moistnre most quickly from a transverse section, and 
least so from a longitudinal section made at right angles to the 
medullary rays. Sapwood dries quicker than heartwood, and 
fresh cut wood sooner than wood that has been kept sometime 
and prevented from seasoning, moreover, wood loses its moistnre 
most rapidly just after it has been cut, the rapidity diminishing in 
geometrical proportion with lapse of time. Wood that has been 
previously dried and then soaked in water dries more quickly 
and completely than wood that has been put into water green, 
and generally the original moisture of the wood is evaporated from 
it less slowly than the water it may take up after the tree has been 
felled ; hence wood that has been floated or kept in water some 
time, or, which comes to the same thing, that has been constantly 
washed by heavy showers of rain, seasons more quickly and com- 
pletely than wood allowed to season only under esposnre to air. 
In a damp or cold atmosphere, seasoning is slower than in a dry 
or warm one, and very much slower in a close confined place than 
in one in which there is a free and active circulation of air. 
Steaming hastens seasoning, whereas impregnation with different 
solid substances retards it. The most completely seasoned wood 
always contains from 15 to 20 per cent. of moisture, while wood 
seasoned only in the forest contains up to 25 and even more per 
cent. Some woods may become completely seasoned in a single 
year, while others, such as sal, may take more than 10 years. For  
trades such as that of the joiner and cabinet-maker, turner and 
cooper, wood has to be kept for two, three and even more years 
before i t  can be used. 

Absorption of moisture.-The very same circumstances which 
favour rapidity and completeness of seasoning, also favour the 
rapidity with which a wood absorbs moistnre, whether from the 

a 
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air or from any liquid in contact with it. Hence the extremely 
important fact that the longer and more slowly a -wood has been 
seasoned, the more slowly does it absorb moisture. ~ e n c e  also 
the fact that oak cask staves cut in December, when seasoning is 
alowest, allow only half a litre of wine to pass through in one year 
and become evaporated, whereas similar staves cut from trees felled 
in January allow a loss of eight litres in the same time. 

Change of volume of wood through l o ~ s  m gain of moisture.-As 
mood seasons it shrinks. Once seasoned, it swells or shrinks with 
the varying quantity of moisture in its environment. The extent 
to which this constant chnnge of volnme takes place depends on 
the kind of wood and the accompanying circumstances. Thus- 

(a ) .  I t  is greater, the larger -the quantity of moisture con- 
tained in the wood is : the wood of yonng parts, the sapwood, the 
wood of the roots and of the crown shrink more than heartwood 
and the older wood of the trunk. 

(b) .  I t  is slightest in the direction of the fibres, sq slight 
indeed, that for all practical purposas it may be entirely left out of 
account. I t  is much greater in the direction of the medullary 
rays, in which it may reach 5 per cent. of the original dimension 
of the wood. But it is greatest parallel to the concentric rings, 
or which con~es to the snme thing, in a direction tangential to the 
oircumference, in which direction it may reach the high figure of 
10 per cent. (Pinue longifolia). Hence the best planks to use are 
those sawn as nearly as possible parallel to a radius. 

(c). It is in direct proportion to the warmth and dryness of 
the environment. Hence the necessity of using only thoroughly 
seasoned wood for the furniture of dwelling rooms. 

(d) .  For one and the same species it is greatest in clos+grnin- 
ed heavy wood. 0 a  the other hand, when the species are ditierent, 
this rule does not always hold good, for there are numerous excep  
tions. I t  would be very important to ascertain by careful experi- 
ments the amount of shrinkage and expansion of all our principal 
woods under different conditions of the atmosphere. 

(e) .  Seasoned wood immersed in w-ater swells up at once rapidly, 
and in from 1 to 14 months acquires the same or nearly the same 
volume ns it occupied before it was cut. After this there is no, o r  
hardly any, further iucrsaso of volume, hut the wood continues t o  
absorb more water for the next one to three years, when every pore, 
even those which contained a large proportion of air in the green 
wood, will be fonnd gorged with water and unable to take in more. 

Warping.-If as the volume of a piece of wood changes with 
loss or absorption of moisture, the shrinkage or expansion is 
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uniform throughout its mass, the change of volume is not accom- 
panied by any change of form. But if some parts shrink or expand 
more or less than others, a change of form necessarily occurs, or, in 
technical language, the wood warps. It hence follows that the 
extent to which a wood is liable to warp is in direct relationship 
with the estent to which it shrinks or expands with loss or gain 
of moisture, and we thus find that the softer and lighter woods 
warp less than those which are harder and heavier. Boards sawn 
parallel to a radius, since the tissues are thns uniformly distributed, 
are less disposed to warp than boards sawn parallel to a tangent, 
which no amount of care will prevent from warping; and similarly, 
among the latter class of boards, those taken off furthest away from 
the centre of the log warp most. Boards and scantlings out out 
of trees with twisted fibro always warp very badly. Even-grained 
wood will warp less than wood wanting in uniforinity of structure ; 
bamboos and canes are examples of wood possessing conspicuously 
uniform structure. Warping may be prevented or minimised by 

- steaming the wood (this, however, reduces its strength), or by 
impregnating it with oil, or, instead of making an article of a single 
piece of wood, by composing i t  of several pieces so as to secure 
every possible direction for the run of the fibres, and thus coon-' 
taract any tendency to warp in any one direction. 

Cracking and splitting.-1f in uneqbal contraction the different 
park  of a piece of a wood cannot move and keep together, and the 
force with which they are drawn apart from one another is great 
enough to overcome the cohesion between them, one or more 
cracks result. Such cracks are most numerous along radii or lines 
of easiest fission, and least so parallel to the concentric rings of 
growth or lines of most difficult fission. The size of the cracks 
increases (a), with the rapidity with which the wood dries and 
shrinks (timber felled during the rains or winter has fewer cracks 
than timber felled a t  any other season) ; (b), with the extent of the 
shrinkage (c) ; with the removal of the bark before seasoning has 
made any progress ; (d), with the diameter of the log or breadth 
and thickness of the scantling ; and (s), with the want of nniformity 
in the structnre of the wood (the uniforrn-textured sounding board 
of musical instruments, looked after properly, scarcely ever cracks). 
Wood in the round is most of all subject to cracks. This tendency 
in logs may be diminished by rough squaring, so as to leave conti- 
nuous strips of bark at the corners ; such treatment, although not 
preventing the formation of numeroua little cracks, checks that of 
large ones, which often render the wood useless for many purposes. 
I f  rongh-squaring cannot be resorted to, then in dry climates it 
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is advisable h leave the bark on for a few months until the wood 
has undergone a certain degree of seasoning ; or the bark ehould 
be preserved for a few feet a t  the ends in order to secure a more 
uniform drying throughout the length of the log ; or the bark 
should be removed only in spiral strips running round the whole log. 
Short round pieces, that are ultimately to be cut up, are effectually 
preaerved from cracks by sawing them through lengthwise along 
a single line as far as the pith ; this is the way in which pieces 
of box for engraving purposes a re  treated. A hole of sutficient 
diameter bored through the centre of the log also prevents the 
formation of cracks. Sawn pieces are protected either by clamping 
the ends, or by driving iron SS  into the ends, or by tarring the 
ends and pressing on tough brown paper before the tar is dry. 
Steaming, followed by slow drying, also prevents cracks, or, a t  the 
most, allows only a few small ones to form. 

By the durability of a wood we understand the resistance i t  
offers, when brought into use, to the various causes of decay and 
to the attacks of insects and other animals. 

Decay.-Decay is the result of the ravages of various fungi, 
which invade, by means of their fine thread-like mycelia, the 
entire tissue of the wood, obtaining starch, saccharine matters, 
nitrogenous substances, and inorganic elements, such as potassi- 
nm, phosphorus, calcium, &c., from the medullary rays, and other 
food materials, such as water, air, niineral salts, tannin, coniferin, 
lignin from the lignified waIIs of the cells, tmcheides and vessels 
everywhere. The structure of the wall is thus completely des- 
troyed, and the entire mass of the wood becomes brittle and falls 
easily into powder. As fungi cannot live without nitrogen, 
wood could be made imperishable were it possible to rid it of all 
the proteid substances present in the medullary rays. Since fungi 
require a considerable quantity of moisture, the use of thorough- 
ly seasoned wood in a sufficiently dry environment would effectu- 
ally prevent decay. So would complete and nninterrnpted sub- 
mergence in water deep enough not to bo overcharged with 
air ~ro ierve  wood against decay. Indeed submergence for a 
su5ciently prolonged period renders wood imperishable : during 
the submergence slow chemical and physical changes go on, by 
which the starch, sugars, nitrogenous matters, &c., are dissolved 
out, and replaced by mineral deposits from the water, both the 



BOTIB ON TEE UTILIZATIOI O F  FOHEBTS. I 8  

density and hardness of the wgod being thereby increased to a 
greater extent than in the forination of ebony. On the other 
hand, situation in a moist, still, warm atmosphere, contact with 
soil. or moist masonry, and alternate submergence and expwure or 
submergence close to the surface of the water, hasten decay. At  
most seasons of the year the soil is moiat enough for the germina- 
tion of fangus spores, and, except at a great depth, it contains 
sufficient air and heat for the purpose. I n  old posts fixed in the 
ground, the greatest amount of decay will be fonnd a t  the level 
of the ground, and the extent to which decay has progressed in the 
buried portion will be fonnd to grow less as we examine the wood 
further down. The more pprous a soil is, the more rapidly does 
the wood decay (witness the fate Gf railway sleepers laid deep in . 

loose ballast). Wood lasts longest in stiff clay soils, much less in 
limestone soils (which are not only porous but also act chemically 
on the wood), and least of all in soils containing much organic 
matter, especially such as are themselves undergoing decay and 
decomposition. I n  experimenting on the relative durability of 
different woods, the most rigid test to apply is to bury the lower 
ends of posts or scantlings of one and the same size in holes filled 
with fresh cowdung. 

Impregnation a t  any time with antiseptics, snch as creosote, 
sulphate of copper, &c., precludes the vegetation of fungi, provided 
fungus spores have not already eritcred the snbstance of the wood. 
Fungi may also be liept out indefinitely by covering the wood, 
where i t  is to be in contact with a damp surface, with a coat of 
paint impervious to moisture and therefore also to spores, or by 
painting the surface over with creosote, tar or any other antiseptic 
substance. Charring the surface is not always a successful method, 
for charcoal being a highly permeable substance, may let spores 
pass in with the water, and in the process of charring deep cracks 
may form giving ingress to the spores. I n  any case the charring, 
to be effective, must be deep, and thus detracts very considerably 
from the strength of the wood. Woods thoroughly impregnated 
with resin are practically imporishable. 

It is evident that the first step to rendering wood durable is to 
season it thoroughly ; no other precautions, if this one has been 
omitted, can save the wood from early decay. 

All woods are not equally durable, and even in the case of one 
and the same species some specimens decay more quickly than 
others. Greater weight is no proof of greater durability in the 
case of woods of different species, for the lighter wood lliay con- 
tain substances, snch as oils, alkaloids, &c., that are poisonous to 



fungi ; moreover, the heavier wood may be more subject to cracks 
through which fungus spores may a t  once get admittance into 
their interior. Nevertheless the heavier woods are generally also 
the more durable. I n  the case of specimens of one and the same 
species, this rule is universally true, since the closer the tissues are, 
the less room is there for the entry of spores. Hence the timber 
of trees grown in favonrable soils and localities, and in the full 
enjoyment of light and warmth, is more durable than that of trees 
grown under less favourable conditious. This proves the necessity 
of thinning timber forests properly, and the superiority of methods 
of culture which give the future timber trees room for unrestricted 
development. 

The sapwood, being full of moisture and of starch and other 
reserve materials, decays very quickly, although there are some 
extremely durable woods, such as teak, thin rafters of which, if 
properly seasoned, last for over 20 years. I n  old large trees the 
wood near the centre has ge~era l ly  already undergone a certain 
amount of decomposition, and hence is subject to early decay. 
There are two exceptions to this rule--(l), species in which ebony 
is formed, and (2), conifers rich in resin, the central zones of 
which are generally impregnated with this substance. 

The season in which a tree is felled has a powerful influence on 
the durability of its timber. The most durable wood is obtained 
if the tree is felled when the sapwood and mednllary rays contain 
a minimum amount of starch and nitrogenous subttances. The 
least amount of such substances is found immediately after a grt+ 
garious fructification ; in ordinary years, however, soon after the 
new flush of leaves has come out at the beginning of the season 
of vegetation. 

The following is merely given as an indication of what might 
be done in classifying our numerous species according to their 
power of resisting decay. I t  must not, however, be forgotten that 
the conditions in which o piece of wood is placed when used affect 
to a very considerable extent the question of its durability. For  
instance, the wood of Ficus religiosa decays quickly in the open 
air, but is extremely durable under water. 

(i). Extremely durabL!.-Teak, Hardwick  Linata, ebony, Aea- 
cia Catechu, iron wood, d i e m  fmea, sal. 

(ii). Tery durable.-Deodar, Michelia Chanlpacn, N. exceh, 
Dipterocurpua tulercuhtua, sundri, blackwood, sisen. 

(iii). Durable.-Albizziu Lelbek and procera, ScAima Wallichii, 
Pttrocarpus spp., oak, Eugenia Jambolanu, Terminalia: 
Chebuh. 
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(iv). Fairly durable.-Anog&8uo spp., tun, mango, Terminalia 
belerica. 

(v). Quick to decay.-Odina Wodier, Adina cord~olia, semal, 
Sutea frondosa, Bomellda aerrata. 

(vi). Very quick to decay.-C'oclrlospernium Gossypium, Mo- 
ringa spp., Dalbergia paniculata, Sterculia spp. 

Insect8 and 0 t h  animals.-Except in the special case of wood 
used in contact with sea-water, the animals we have to fear are 
insects. For our purpose we may divide timberdestroying insects 
into three classes, aiz., (I), those which can enter only fresh-felled 
wood as larva, (2), those which attack wood already in use, but 
only as larva, and (3), those whose full grown individuals attack 
the wood and commit all the ravages. 

I n  the first class of insects the mother deposits her eggs on, or 
in, the bark of fresh-felled wood, and the larvs, after being hatch- 
ed, eat their way into and inside the wood. According to the 
size and number of the larvse, broad "galleries" are formed, or 
the wood becomes literally riddled with small holes (wmm-eaten). 
To prevent the ravages of such insects, it is sufficient to bark the 
trees in time, thus getting rid of eggs already laid, and either 
preventing new ones from being laid, or, owing to the drying up 
and consequent hardening of the surface of the exposed wood, 
preventing the weak, freshly hatched larvae from gnawing their 
way to the moist and therefore softer tissues inside. The case of 
the various species of bamboos presents an anomaly in that they 
have no bark which can be removed ; but submergence in water 
for a few days or, better still, floating washes off the eggs. Fell- 
ing bamboos during the dark half of the lunar month also preserves 
them from the attacks of insects. Prolonged floating or submer- 
gence in water also preserves all other kinds of wood by drown- 
ing the larvae. Where the use of such substances is cheap enough 
and not objectionable, the wood may be impregnated with insect 
poisons, such as metallic salts, creosote, kerosine oil, &c. Steaming 
will also of course kill all the eggs and larvae. The wood of 
broad-leaved species is more liable to the attacks of insects than 
conifers, which are partly protected by the aroma of the turpen- 
tine. The sapwood, on account of its softer texture and the 
reserve starch and other food it contains, is very much more visited 
by insects than the heartwood. 

Tho second class of insects include the genera Ptinus and An&- 
urn (death watch), which attack wood used in dwellings, especially 
in  dark places in the roof. The larvs eat their way through the 
wood in every direction, reducing i t  to n spongy brittle mass that 
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crumbles to pieces under the slightest pressure ; while the beetles, 
when they are not out feeding or mating, live in the galleries 
where they lay their eggs. 

The third and last class of insects cotnprises almost exclusively 
the various species of white ants. A striking instance of the few 
other families falling under this class is that of a species of Bostry- 
chid beetle which, until the tree is felled or hns begun to die, 
lives in the thick bark of the P i n w  longifolia, but works its way 
into the wood within a few minutes of the fall of the tree. The 
only remedy against this beetle is to bark the trees without delay. 
As regards white ants, there are certain woods which are self- 
protected, either because, like teak and deodar, they contain an oil 
not relished by the insect$, or, like Salaadora and nim, they are 
impregnated with an acrid alkaloid, or becanse, like Hardroickia 
bincrtu and khair, they are too hard for them. I n  the case of other 
woods nothing short of impregnating them, or painting them over 
with poisonous substances, will protect them against these all- 
devouring pests. 
Wood used for marine purposes is subject to the attacks of 

certain crustaceans and molluscs, the most terrible of the latter 
being the barnacle (Teredo ~lavalia). Against this last the only 
sure preservative is to plate the wood with iron or copper. I n  
the case of wood kept in dockyards before use, the best plan is to 
bury it in mud at the bottom of the tanks, or to reduce the saltness 
of the sea-water by mixing enough fresh water, as a certain de- 
gree of brackishness is essential for the bnrnacle. 

By the term "combustibility" we mean the ease or difficulty 
with which a substance takes fire, and, being once ignited, continues 
to burnuntil it is consumed ; and by the heating power of a wood 
is understood the quantity of heat radiated by a unit of volume or 
weight of the wood when burning in the ordinary way. The only 
two elements of wood which burn are its carbon and hydrogen, 
the former combining with oxygen to form carbonic acid, the latter 
to form water ; while the incombustible portions remain behindag 
ash. I t  is very probable that the combustibility and heating 
power of the pure wood fibre is the same for all woods, and that 
the actual differences existing between the various woods are due 
entirely to differences of structure and the presence of accidental 
substances, such as oils, resins, LC. 

Combustibility is in direct proportion to looseness of texture 
(guaranteeing free access of oxygen into the interior), to absence 
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of moisture, and to presence of resins and oils, which enable some 
woods to burn well even in a very green condition. Decayed 
wood, owing to its spongy texture, takes fire easily and burns until 
i t  is consumed, but, as it has lost a very large proportion of its 
carbon, its combustion is very slow and unaccompanied with flame. 

The conditions which affect the heating power of a given wood 
are- 

(1). Quantity of contained moi8ture.-The most highly air-dried 
wood contains a large proportion of moisture. When the wood is 
burnt, a certain portion of the heat ~roduced by the combustion is 
absorbed in converting the moisture into steam, and not only this, 
but as the steam rushes out from the inner layers of the wood, i t  
takes up more heat from the burning outside layers. Nordlinger 
estimates that with 45 per cent. of water present, half the heat of 
combustion is lost, and with 60 per cent. as much as four-fifths. 
These figures prove the great importance of drying firewood as 
thoroughly as possible ; all large pieces should be cut into short 
lengths and split, and the wood should be loosely arranged in long 
narrow stacks composed of only a single row of pieces, so that 
both ends may be exposed and uir circulate freely between the 
several pieces. 

(2). Spemfic cr+lrt.-This is not a safe criterion for woods of 
different kinds, since other circumstances, such as a greener condi- 
tion of the heavier wood, resin and oil in the lighter wood, &c., 
may more than counterbalance the superiority possessed by the 
heavier wood in respect of its weight alone. Thus the light, but 
porons and quicklydried, wood of ,Butea ,froncEosa gives out more 
heat than several much heavier woods. Nevertheless, for one and 
the  same species superior weight also means superior heating 
power. Hence the heartwood is better than the sapwood, the 
wood of the stem than the wood of the branches and roots (resinous 
conifers of course excepted), the highly lignified wood of trees 
grown in warm sunny localities and in the open than the wood of 
trees of cooler climates and aspects and of canopied crops. 

(3). Anatomical structure.-In the case of the niore porons 
wood the moisture is expelled more quickly, dliring combustion, 
from the inner mass of the wood, and hence there is less loss of 
heat. We have already seen that the more porons wood also burns 
more quickly. Hence in a confined place, as in a baker's oven, 
the  more porons wood will not only give out its heat more quickly, 
but also an absolutely larger quantity of heat. For warming rooms 
a wood of a certain minimum density is reqnired, for if it hurnt too 
quickly most of the heat would disappear through the chimney. 

D 
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(4). Smnllne~s of the pieces of wood used.-The smaller the 
pieces are, the larger is the surface exposed to a free draught of 
air, and the greater the quantity of heat evolved. But there must 
be a limit to the sn~allness of the pieces, for sawdust burns with 
little heat, as it does without flame. 

( 5 ) .  Presence of oils and resin.-This circumstance requires no 
explanation. 

(6). Soundness.-Unsoundness necessarily implies some loss 
of the original quantity of carbon and hydrogen, the only two 
combustible elements in the composition of wood. As all trees 
begin to get more or less unsound at the centre after a certain 
age, trees intended for the supply of firewood ought not to be kept 
beyond middle age. 

The popular belief th;lt floating diminishes the heating power 
of wood is totally unfounded. What actually happens is that 
when floated wood is taken out of the water, the pieces are piled 
up pell-mell into large heaps, inside which they undergo rr certain 
amount of decomposition. If the wood is dried at once, no loss of 
heating power will result from the floating. 

Numerous attempts have been made to ascertain the relative 
heating capabilities of the various woods. I n  some physical methods 
have teen employed, in others chemical methods. 

The most common physical method is to ascertain what quantity 
of water at O0 C. is evaporated by one ponnd of the given wood 
a t  a given temperature of the air and under a given pressure. 
A simpler method is to find out what quantity of ice a t  O0 C .  is 
converted into water of a temperature of O0 C. by one ponnd of the 
wood. A third method, having another purpose, is to burn sepa- 
rately the same quantity of the several woods in one and the same 
fireplace, and note the difference between the temperatures of the 
air of the room a t  the beginning and end of each burning. The 
doors and windows of the room should of course remain closed 
during the experiment. 

Chemical methods consist in ascertaining the quantity of carbon 
and hydrogen present in a given weight of the wood. This is 
done by burning the wood in a closed retort, either with a direct 
aupl~ly of oxygen gas or with a known weight of some metallic 
oxide: I n  the former case we know at once the quantity of 
oxygen used up, in the other we weigh the balance of the oxide 
and thus ascertain the quantity of oxide reduced, and therefore of 
oxygen given up to the bnrning wood. I11 either case we are en- 
abled to calculate the quantity of carbon and hydrogen burnt. 

The physical methods give results of vary little practical value, 
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while the chemical tests are entirely misleading (the more so, the 
larger the quantity of hydrogen contained in the wood is). I n  ac- 
tual practice the relative value of the different woods depends to a 
very great extent on the purpose for which the firewood is required, 
and on how i t  is be used. Thus for warming purposes generally 
we want a wood that does not burn too fast, but gives a steady 
prolonged heat: but so much here depends on the draught that the 
value of a given wood will be different according as it is to be 
burnt in the open (as in a camp fire) or in a fireplace, or in a 
stove. Thedifference is still greater for cooking purposes ; we 
have every variety of chula, with chimneys and without chim- 
neys, and dishes, some of which require a slow fire, others a quick 
fire, and so on. The baker and brickrnaker require wood that 
gives out alli ts heat in as short a time as possible, so that for the 
short time it lasts, the heat may be intense. For well-made lime- 
kilns also quick-burning wood is necessary; for the very primitive 
ones used by most of our Indian lime-burners the wood must 
not reach full combustion too soon, nor n~us t  it burn too quickly, 
although it must give out an intense heat. 

The difference between a defect and unsoundness is that the form- 
e r  is purely a discontinuity of tissue, or abnormal development of 
the fibres, which may interfere with the cutting up of the wood, or 
at least unfit it for certain purposes, whereas the latter is always 
some form or stage of dewy. Nevertheless, as some defects are 
often accompanied by decay, it is best to treat both under one and 
the same head. It is not intended here to treat of the diseases of 
trees, the discussion of which belongs to the province of botany, but 
only to refer to them so far as they affect the technical value of wood. 

AETICLE 1. DEFECTS. 
The principal defects are-(1) shakes, (2) knottiness and exag- 

gerated waviness of the fibre, (3) twisted fibre, (4) rindgalls, (5) 
covered sections of pruned branches, (6) enclosed dead branches, 
and (7) interior bark. 

1. Shake8. 
Shakes are separations of the wood fibres extending along the 

entire or partial length of the trunk of a tree. According to their 
position and the direction in which they run on a transverse section 
they are either (A) Heart-shakes, or (B) Radial shakes, or (C) 
Cup-shakes. 

A. Henrt-ahakee.-A hearbshake is a crack, which, beginning at 
the centre of the trunk, extends itself outwards both ways towards 
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the circumference. Sometimes two or more such cracks occur, to 

Fig. 1. 

which the special name of compoulul heart-shake or star-shake may 
be given as distinguished from the sivlple heart-duke. The origin 
of the heartshake is alwnys the drying up and consequent shrink- 
ing of the tissue at the centre at the stem. AS the surrounding 
tissues do not contract at the same time, the central mass splits 
along one or more lines of l a s t  resistance, that is to say, along 

rays or radially. As with advancing age the shrinking 
continues, the cracks extend outwards as well as grow wider. The 
drying up and shrinking of the inner tissues may be due to old 
age, or to weak growth induced by an unfavourahle soil or situation, 
or by forest fires. Hence bearbshakes always begin and are 
worst at  the foot of the affected trees. Sometimes, if owing to 
one or more of these causes there is a predisposition to this d e  
fect, a hearbshake may he produced in a previously apparently 
eound tree by the shock of the fall when the tree is felled, or even 
by the mere lurch given by the tree as it begins to fall. Strong 
winds must obviously aggravate hearbshakes. As hearbshaken 
logs dry, the cracks continue to extend themselves. To minimise 
this danger, the logs must not be barked, and must be allowed to 
eeason as slowly as possible. A simple device that is nearly always 
successful in arregting the extension of narrow cracks is to drive a 
thin wooden wedge into the end of the log just in front of, and 
across the path of, each such crack. Owing to the position and 
origin of a hearbshake the wood on the sides of the cracks will 
generally be found to be more or less decayed, unless. the shake 
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be a very recent one. Logs affected with only a simple shake 
usually lose nothing of their valne as sawyer's timber, but a bad 
star-shake renders the wood fit only for fuel. Nevertheless very 
fine compound shakes are no great disadvnntsge in the case of 
large beams. 
B. Radial'ehakes.--Radial shakes, contrary to heart-shakes, al- 

ways hegin at the circumference of the standing tree and extend 
inwards. They are due to the outer concentric zones of growth 

Fig. 2. 

Radial 8hzke. 
a. An old (me etoeed. 6. A naw one diU open. 

a A at i l t  -6 remat ma. 

contracting so as to be no longer able to completely encircle the 
inside solid cylinder of wood. Thus a crack or cracks occur. 
The contraction may be due to sudden excessive cold, or to a very 
. hot sun after a chilly night, or to hot blasts of wind, or to foreat fires; 
the more sudden the change of temperature the more effective it is, 
as the difference of temperature between the outer and inner zones 
is then greater. A radial-shake will always occur on the most ex- 
posed side of the trunk. When the difference of temperature 
which caused the shake has disappeared, the crack closes up, and, in 
the absence of further accidents for a year or two, may be grown 
over and completely concealed by the new concentric zones of 
wood. But, on the other hand, the crack may re-open year-after 
year, in which case a continuous ridge forrlled by the thicker 
growth of wood along the lips of the long wound (where of 
coarse there is less pressure than elsewhere) will indicate thei 



course of the shake. In extreme cases the rupture in the formation 
of the shake may be so violent as to extend to the centre of the 
trunk. Strong winds may also cause the shake to extend thus. 
From what precedes we are able to understand why radial shakes 
affect trees of large rather than small girth, solitary trees rather 
than those standing in the midst of-a leaf-canopy, portions of a tree 
where the wood is not of uniform structure (the foot, vicinity of a 
large knot, kc.), rather than other parts ; also why a wet soil and 
tho possession of easily fissile wood and thick medullary plates 
favour the occurrence of such shakes. The utility of a log affected 
with radial-shakes will depend on the number and continuity of 
the shakes, on whether most of them have healed over, and on 
whether decay has mado any progress along the sides of the cracks. 
I n  some cases the log may be completely ruined for timber pur- 
poses, in others beams and even smaller scantlings may be sawn 
out of them. 

C. Cupa?mkea.-In a cup-shake the crack followe the line be- 
tween two adjacent concentric zones of growth, and it may do so 

Fig. 3. 

cbp-shaho. 
a. Complete. b. Partial. e. Rartid, ueon).niod 

with rot. d. a P n b i d  with a tdi.LAds 

for any distance, from a few inches to the entire length of the 
circumference. The cause of separation may be (a) excessive 
expansion by frost of one or more of the outer zones, so that they 
can no longer fit tight over the enclosed solid cylinder of wood, or 
( b )  violent swaying or bending of the tree, so that the limit up to 
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which the zones can play upon one another is passed, or (c) heavy 
concussion when the tree itself is felled or another large tree falls 
up  against it, or (d) shrinking from loss of moisture of the en- 
closed cylinder of wood. Such being the case, i t  is evident that 
trees in which the vessels are mostly grouped together along the 
inside edge of each concentric ring, are most liable to cup-shakes. 
Since a great many of our species have not even any distinct 
rings of growth, cnpshakes are not much to be feared in India. 
As we might expect, cup-shakes affect more frequently large than 
small trees (since the former can bend less), and the lower than 
the upper part of the stem (since it is a t  the lower part that most 
bending takes place and the wood is least uniform in structure). 
T h e  wood in the cracks of cnpshakes is not always decayed, since 
it is never exposed to the air. The extent to which cupshakes 
render timber unfit for use depends on the number and length 
of the shakes. Badly shaken wood falls to pieces when sawn 
up. Even a single shake, if it extends all round the circumference 
reduces the thickness of the useful timber by tho thickness of the 
t runk outside the shake. 

Not nnfrequently, in very severe climates, the trunk of a tree is 
abundantly affected both by radial and cnpshakes, in which case 
t h e  wood is fit only for burning (see Fig. 4). 

Fig. 4. 

Ekaggerated e w  of c o m b i ~ d  radial and m p  rkaksr, 
with incipwnt decomporitia. (After Gayer). 
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2. Kmttinese and exqgerated wavinesr of fibre. 

A knot is produced by an irregular course of the fibres round 
an independent centre of growth, snch as branches or a dormant 
bud. Owing to the greater pressure occurring at these places, 
the fibres are also packed more closely together, and compose a 
denser and harder tissne than that surrounding the knot. The 
simplest knot is that formed by a single branch that has attained 
normal development. I n  a broad-leaved tree such a knot, as long 
as there is no decay present, detracts from the value of the wood 
only when thin planks of good quality are required. I t  is, how- 
ever, different with conifers, since the wood of the branches is so 
entirely dissimilar from that of the stem, that if a branch has not 
fallen off while i t  was still only a twig, i t  runs radially through 
the tissues of the stem merely like a plug, which ultimately shrinks 
from loss of moisture until it is easily detachable, even falling of 
itself out of boards and planks. Such knots are known as loose 
knots. A burr, so much sought after by the turner and cabinet 
maker, is a complex knot formed a t  points where dormant buds 
show abnormal vigour without being able to develop into branches. 
I n  species extremely rich in snch buds, as in Celtie spp. and ma- 
ples, the burrs may attain the size of a man's head. Epicorms pro- 
duce knotty tissne along the entire length of the stem. If  they 
are numerous without ever getting beyond the size of small twigs, 
an extremely handsome mottling may be thereby produced. The 
presence of numerous but weakly-formed latent buds gives rise to 
a wavy conrse of the fibres, making the wood well adapted for 
ornamental purposes. This defect, when exaggerated, always 
diminishes transverse strength .very considerably, and usually 
renders the wood linsuitable for purposes in which heavy strains 
have to be withstood. 

I n  this defeot the conrse of the grain of the wood follows a 
spiral round the stem, making with the vertical an angle which 
may sometimes exceed 40". I n  most cases this angle increases 
with the diameter of the stem, the spiral growth being not at all 
apparent in yonng saplings. This defect is due to the fibres in 
each new layer of wood being longer than those in the preceding 
layer. The cause of this abnormal growth is not yet exactly 
known. What we know regarding it is that it is hereditary, that 
certain species (Bomellia serrda, IIardwickicr binata, kc.), are more 
liable to it than others, that it may be produced by the wind acting 
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constsntly on an unsymmetrical crown, that i t  is often peculiar to 
certain localities, every tree therein being affected (eg., the Pinua 
longifoh forest at Ranikhet just below the road to Almora), and 
that stunted trees and those growing out in the open are much 
oftener twisted than tall trees or those standing in the midst of a 
leaf-canopy. Teak seldom if ever suffers from this defect. Twist- - 
ed fibre renders wood useless for a great many purposes : it reduces 
the strength of sawn timber in proportion to the smallness bf the 
scantling, i t  renders the wood liable to warp and split very badly, 
and it prevents any kind of effective planing. Wood with twisted 
fibre has, however, greater transverse strength. thau straight- 
grained wood if used as large beams. 

These are local wounds that have healed up and been covered 
over with new layers of wood. The wounds are such as may be 

Fig. 5. 

caused by a falling tree, a passing cart, an animal rubbing its 
horns, kc., or by the bark being killed by fire or hot blasts of wind. 
There is always a brenk of continuity in the first few rings formed 
after the accident, and, however quickly the wonnd may heal over, 
there is never any union between the new covering rings of wood 
and the surface exposed by the wonnd, and some amount of decay 
is alwap present. The portion affected by a rindgall mnst be cut , 
out of all planks and small sawn stuff, also from cask staves ; and 
if decay has made any appreciable progress, which is nearly always 
the caae, the entire affected portion mnst be removed, whatever 
rrse the log may be put to. 

6 
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However carefully a branch may be pruned off, and even if the 
aurface of section is painted over with some antiseptic substance, 
there is never any ma1 union between that surface and the new 
wood that forms over it. If the branch is at  all large, saprophytic 
fungi never fail to enter the section and engender rot (see Fig. 6.) 

Fig. 6.  

S 6 o l i V I  ahowing w ~ Z Z  of the mut wqfJ 
v*. (Ute Bopps). 

In  any case no portion of the section can be left in any kind of 
small stuff into which the wood may be converted. 

6. Occluded broken branch. 

Suoh branches can of course never form any nnion with the en- 
closing rings of wood. The end of such a branch, having for a 
longer or shorter time after death been exposed to the air and 
atmospherio moisture, is invariably more or less decayed before 
ooclueion takes place. Hence the tissues of the branch itself and 
those surrounding it are always in a more or less advanced stage 
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of decomposition, complete hollows, that are bound to grow larger 
year after year, often being the result (see Fig. 7). 

Fig. 7. 

Ocoldad d a d  branch. Nnt6or hollow 
pocket fomed. (After Hart&). 

Whatever ase is made of a log containing this defect, the enclos- 
ed dead branch and all the aurronnding decayed tiesues mnst be 
a t  out. 

. 7. IteriOp. bark. 

I n  a few exceptional species having an abnormal mode of growth, 
such 8a Da?b+ pariiodiata, Bauhinicr Vahlii and M&ticr au& 
culatcl, either layers of bark are found throughout the thickness of 
the atem alternating with layers of wood, or the stem is composed 
of a mass of bark-tissue traversed by etrands of wood. This defect 
is obviously incurable, and the stem is totally unsuitable for use as 
timber, and even yields a very inferior fuel. In  the w e  of species 
possessing normal growth, two distinct stems produced on one 
and the same stool, or the two branches of a fork, mny amalgamate 
and become grafted together laterally for a certain'distance. When 
thia happens, the old bark existing previcns to the amalgamation 
remaina enclosed in the middle by the newly forming woody layers 
common to the now amalgamated sbms. There is also another 
instance of interior bark. I n  trees that form exaggerated flutes, 
two kch flutes may unite laterally and thus shut in the bark 
between tbem. Interior bark in these two last cases has no  fur^ 
ther drciwback than to give the unfelled tree a fictitious value in 



respect of great thickness, as it never leads to rottenness. There 
is no way of recognising it until the tree has been felledand cut 
up, and it must, of course, be removed before the wood can be 
employed, 

ABTIOLID 11. U L P ~ O U I O D ~ ~ ~ ~ .  

I n  a previous Section, under the head of durability, the decay 
which overtakes felled and, therefore, dead wood through the at- 
tacks of saprophytic fungi was considered. I n  the present case 
the unsoundness occurs in the living tree itself, and, besides being 
due to the decomposition consequent on the oxidation common to 
all dead organic matter, is occasioned by parasitic as well as by 
saprophytic fungi. The ravages of the latter are only local, being 
confined to tho dead tissues, while those of the former may extend 
through the entire tree. The mycelium of such fungi sends out 
fine filaments in all directions, which dissolve and absorb every- 
thing in the shape of food that comes in their way, so that the walls 
of the tracheides, vessels and cells become attenuated, and from 
having been closely cemented together and firm and tough and 
elastic, lose all cohesion and become soft, moist and brittle--in 

Fig. 8. 

Broken dead branoh. 
(-9 Bartig). 
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other words, the wood becomes rotten." The rotten elementa 
may fall away in dust and produce a hollow. For our purpose we 
may consider separately concealed rot and external rot. 
The internal rot caused by parasitic fnngi, popularly termed 

'' wet rot," " red rot," " white rot," kc., may find entrance into 
the tree either by the roots or throngh a dead branch, or throngh a 
u o u ~ d  in the stem. Rot that enters throngh a dead or broken 
branch of some size (see Fdg. 8) is the most fatal of. all to the 
value of the tree, as i t  always extends down the entire stem. 
Both parasitic and saprophytic fungi attack the broken jagged 
end, which moreover absorbs large quantities of atmospheric mois- 
ture. The fermenting action of the fungi converts the wood into 
a mixture of acid substazlces, which are carried down into the 
portians below by the rain soaking into the branch, and which 
are poisonous to the living parts of the tree. Thus the rot spreads 
rapidly downwards to the base of the tree. Often a callu~ grows 
over the edge of the broken branch, and forms a constantly 
deepening cup to catch and retain the rain water (see Fq. 
9). Rot that enters by way of the roots is the most dangerous 

Fig. 9. 

BolLw f w d  by oallwa- forrnatwl, m a  edge of a dead 
brancb,andprogr8uiue rot. ( U t e 7  Boppa). 



of all ao far aa the number of affected treea is concerned, since 
from a single attacked tree as focus it spreads rapidly through the 
soil from tree to tree in an ever-widening circle, and burrowing 
animals of all kinds carry away the infection (spores) to long dia- 
tances in their fur. Sometimes, especially when the rot has spread 
from a dead or broken bough above, it extends outwards at the base 
of the tree ai  far as the bark itself, where it breaks out in the form 
of a sore (gangrene), from which a dark foul liquid, containing the 
acids above alluded to, oozes out. Iutsrnal rot due to saprophytes 
alone is always local. Ita origin is always an occluded wound that 
has remained open long enough for the fungus to attack the dry, 
and therefore dead, wood a t  the surface. After occlasion, owing to 
the air being shut out, the rot spreads only slowly. Rot of this 
kind nearly always resulta in the formation of a conoealed hollow 
or pocket (see Fy. 7 above). 

External rot usually takes the form of canker. Canker is the 

Fig. 10. 

oonseqaenoe of imperfect healing of small wounds, the exposed 
oartex and cambium being attacked by some parasitic or semi- 
parasitic fungus, as they try to form over the wound. The local 
disturbances in growth kept up by the mycelium nearly alwaya 
give rise to malformations and excrescences, from which resinous 
and other fluids often flow. Hence, by analogy, the name by 
whioh these sores are known. There is of course no limit to 
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the possible spread of the rot, which,may, in extreme cases, destroy 
the entire bole, as shown in Fig. 11. 

Fig. 11. 

Resvlt of w r y  along the whnte of vlpc nine qf tics 
trunk om3 co~uquent r o t  (8fter Bnpps). 

Having explained in what forms unsoandnoss may occur, it is 
now the place here to explain how to detect internal rot, firstly, in 
the etanding and, secondly, in the fallen tree. 

I n  the case of a standing tree the crown and upper part of the 
bole should be searched for decayed stumps of broken-off branches 
or holes produced by their complete decay. If such be found 
there is a certainty tbat the stem of the tree is unsound for at least 
a portion of its length. To assure one's self further, the trunk 
should be examined at the base for gangrene, and be sounded with 
the back of an axe. A hollow sonnd will be a certain indication 
of hollowness, a dead sound of a very advahced stage of rot. A 
clear ringing sound does not necessarily mean that the trunk is 
quite sonnd, for if there is a sufficiently thick shell of sonnd wood 
outside, the blow of the axe will return a clear ring. If, in addi- 
tion to giving out a clear ringing sound, the bole is straight, 
symmetrical and without 'any prominences or excrescences, the 
presnmption is that the tree is sonnd. I n  unfavourable soils and 
localities the trees have a tendency to become hollow and unsomd 
early, and some species exhibit this tendency more than others. 
Hence in addition to the indications furniebd by the examination 
of each individual tree, the experience derived from previous fell- 
ings should be utilised. If a tree is soon to be felled, it may be 
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safely put to the really only certain test of cutting into i t  at  the 
base or boring into i t  with a large auger. The aspect, colour and 
odour of the chips removed by the auger will show whether un- 
soundness is present, and if so, a t  what distance from the circum- 
ference. The augor holes should of course be made along more 
than a single radius. 

The examination of a felled tree is much easier and surer. The 
log or logs taken out should be examined a t  both ends. Any 
portion of the section which is softer and more yielding than the 
rest should then be carefully looked at to test its colour, structure, 
hardness, moisture and odour. I f  this examination of the two ends 
is satisfactory, and still furthor proof of soundness ir, required, a 
gouge or auger should be nsed to sound all abnormal prominences 
or other suspicious-looking spots. Often the odour of the sawdust 
obtained in logging serves as an excellent indication of soimdness 
or unsoundness. 

Logs that have a rotten core along their whole length are quits 
unsuited for use under trying conditions ; but the eound-looking 
portions may be nsed for furniture and other articles kept in dry  
rooms. Where the rot is only local, if the affected portions are 
oompletely cut out, the rest of the log may be nsed for most 
pnrposes. 

CHAPTER IL-TEE PRINCIPAL USE3 OF WOOD. 

With the oxception of iron, there is scarcely any raw product 
that serves so many pnrposes, some of them the most common 
ones of daily life, as wood. All these various purposes may, how- 

.sver, be grouped together into only two comprehensive categories 
according as the mood is required for its own sake or only for 
certain products obtained from its decomposition. We have thus 
the two great classes of (1) TIMBER and (2) FIREWQOD. 

Since, by the preceding definition, timber includes every piece 
of wood that is manufactured into some article or other without 
ita specific nature being changed, timber may be of any size, and 
the popular notion that the idea of timber necessarily implies 
certain considerable dimensions is therefore wrong. 

The timber obtained directly from the tree by merely topping 
it and lopping off the branches is termed round timber, or is said 
to be in the round or in the log. If  the trunk is roughly squared, 
either with the axe (the most frequent) or with the saw, i t  is called 
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balk or square timber or silnply a balk, A balk that is not quite 
square is said to be waney, the wanes being the natural round sur- 
faces of the original trunk, and the panes the flat hewn or sawn 
surfaces. Rough timber consists of the trunk or main brauches 
hewn to octagonal section. Sided timber is the trunk split down 
and roughly formed to s polygonal section. I n  India, where 
round posts consisting entirely of heartwood is so often used 
(e.g., sal tors), lqgs of small girth are dressed round. COMPASS 
TIMBER is squared timber that is curved in one plane. 

For  such a country as India, with its diverse climates, species, 
peoples, and modes of life, it is impossible to devise as yet, in 
English, a classification of the market forms of timber that can 
be universally adopted. The following is, however, given to show 
on what lines such a classi6cation ought to be based, and to make 
ideas more precise in the mind of the student :- 

Round Timber. 

Loas, pieces at least 6 feet long and having a minimum girth 
of 3 feet at bntt. 

ENDS, pieces of the same girtah as logs, but shorter than 6 feet. 
SPARS, pieces at least 12 feet long and between 24 and 36 inches 

in girth at butt. 
POLES, pieces at least 12 feet long, and. not more than 24 inches 

girth at bntt. 
POSTS, pieces of the same girth as poles, but.only from 8 to 12 

feet long. 
BILLETS, pieces of the same girth as posts, but shorter than 8 

feet. 

Sawn timber ~ 6 t h  nt lemt two parallel facea. 

... 
B R A M S , ~  WHOLE TIMBER, 

9"x9"  to 18"xlS" 
... I. HALF TIMBER, 9"x  44" ,, 18'x 9" 

SCAKTLINGS, ... ... 5"x4"  ,, 9"x 9" 
... PLANKS, ... ... 11" to 18" x 3" to 6" 

DEALS, (conifers) or BOARDS (broad- 
leaved species), .. 8" ,, 9" x 1" ,, 4" 

... BATTENS, ... ... 4" ,, 7" x a" ,, 3" ... LATHS, ... ... 2" ,, 4' x g ,, 1" 

The snperstructnres referred to here are those of buildings, of 
bridges and piers (piles excluded), and other similar constructions. 

B 
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1. Szcperstructures of buildings. 

Speaking in a general lnanner we have six classes of build- 
ings according as the walls are made (a), entirely of logs (block- 
houses or loq-huts), or (b), of planks or boards fixed on a f rame-  
work of scantlings, or ( c ) ,  of laths or saplings plastered over 
with mud (toattle and daub huts), or (d), of mud or sundried 
bricks ( h r c h  walls) or (e), of stone or burnt brick joined with mud 
mortar (kuclra masonry), or (f), stone or sun-dried bricks joined 
with lime mortar. 

Daub and wattle  construction^ are from their nature not intend- 
ed to last for more than a few years. White-ants rapidly destroy 
all hut a few woods, and fungi find eyery condition favourable for 
their ravages. I n  such structures the whole weight of the roof is 
carried on posts let into the ground or a t  least into mortar. 
Hence the posts shonld be of durable wood and the roof as light- 
timbered as possible consistent with strength and stability. Hence 
the roof will consist principally of split or unsplit bamboos, when, 
bamboos are available. 

For all other descriptions of buildings, tho timber shonld be 
dnmble, espociaily pieces placed in contact with earth or mortar 
or nsed in the roof, which last shonld a t  the same time be light 
and possess great transverse strength. Durability is particularly 
required in timber nsed for wall-plates and in terrace roofs, as 
fungi everywhere, ~ n d  white-ants in most places in the plains, 
~ t b c k  it on the concealed side which is in contact with the masonry. 
Except in roofgcovered with cylindrical tiles or thatch, the timber 
must be all sawn and squared pieces without any sapwood. Well- 
seasoned teak poles, floated or washed by the rain during s whole 
monsoon, last for a t  least 30 years under well-laid tiles or thatch. 
The wood used in boarded coilings and floors and in every portion 
of a door or window should not be liable to warp, and should expand 
and contract as little as possible with the varying humidity of the 
sir. The wood of the threshold should be hard and tough, as also 
that of floors that are not to he matted or carpetted. I f  heauty 
and ornament are desiderata, tho grain and colonr of all the vi9ible 
pieces of timber uhould bo handsornc, especially in doors and 
windows, and wherever there is any moulding. Wainscoting, hy 
reason of the great, abundance of insect life, is out of place in India. 

2. Super~tructure of bridges and p k a  and of other eimilar 
e r e a t h .  

. Here, more so than in house building, strength and durability 
of the highest order are essential, since the structure is not only 
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exposed to the full and continuous influence of the weather, but in 
also subject to the heavy shocks and vibrations caused by t ra5c,  
&c. And in addition the wood must be elastic. Hardness and 
toughness are also requisite in pieces subject to the direct wear 
and tear of traffic. , 

ABT~CLB 2. TIMBER GEED OF7 O B  IN THE QROUSD. 

The principal uses for such timber are for piles, for strengthening 
roadways and stream banks, for railway sleepers, for timber slides 
and slodgo roads, for palisading and fencing, and for mine props. 

1. Piles. 

For  the foundations of bridges and other heavy strnctures, when 
a firm bottom cannot be easily reached, long logs are driven into 
the  soft earth in order to s ~ ~ p p o r t  the masonry. As in most cases 
the  logs are placed in the most favoumble conditions for the growth 
of fungi (sufficient warmth, moisture and access of air), only ex- 
tremely durable wood should generally be used; and as the piles are 
driven in with heavy blows, the wood should also be as tough and 
difficult to split as possible. For  this reason, in order to preserve 
to the full the strength of the log, i t  should be used quite round. 
A round section also makes the work of driving the piles easier. 
I f  deep water constantly stands over the piles, less durable woods 
especially such as last well under water, and a t  the same possess 
the other requisite qualities, may be used. Trees which grow up 
with a long straight, clean bole furnish the best piles. \\.'here sal 
grows i t  is the Lest wood for the purpose. T e m i w l i a  belerica 
has been used under the Mortakka bridge where the Rajputana- 
Malwa Railway crosses the Nnrbada. 

2. For strengthening roadways and stream banks. 

I n  numerous towns in Enghnd  and America and also in Paris, 
some of the streets have been paved with short blocks of wood 
laid, with the fibres standing vertically, on concrete, such roadways 
deadening the noise of t r a 5 c  and being less trying for horses than 
those formed of asphalte or stone pavement, and 111ore durable, 
less d ~ ~ s t y  and more easily repaired than a macadaliiised surface. 
Woods used for this purpose must be hard and tough, besides 
being as  durable as possible. 

On unmetalled roads many portions, from excess of moisture, re- 
main soft during the whole year, or a t  least for many months after 
the rains. Such portions are made easy for traffic by laying wood 

' 

across the roadway' Wood so used is snbject to the unchecked 
aotion of every influence of decay, and hence unless thoy can be 
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renewed every year, only durable pieces should be used to form the 
foundation of the way, oily the small branch wood laid on the 
surface requiring to be put on afresh every year or even oftener 
according to the volume and constancy of the traffic. 

Lastly, stream banks have often to be protected against erosion 
by forcing the current away by means of spurs formed of wooden 
crates filled with stones. The crates being always roughly made, 
are constructed of only round wood, which should, however, be 
very durable and, if possible, consist exclusively of heartwood. SB1, 
khair, Hardwickia biiulto, and other similarly hard and durable 
woods are the best for the purpose. 

3. Rai1,way sleepers. 

The total mileage of railways in India in Febru:try 11590 was, 
in rounds numbers, 14,200 miles, requiring, with double lines, 
sidings, &c., about 33,000,000 sleepers for original construction, and 
about 3,000,000 annually for maintenance, supposing the way to 
have been laid only with wood. To meet so enormous a demand has 
always, from the first, been a matter of great, and, i t  may also be 
said, insuperable difficulty. The wood required for sleepers must be 
perfectly free from all defects and unsoundness, as durable as pos- 
sible, and possess great transverse strength. Besides this, it must 
be hard enough to hold bolts well, and to resist crushing of the 
fibres, esl~ecial l~ when flat-footed rails are used. Such rails are 
fixed and held in place by dog spikes, which, if the wood is a t  
all soft, are liable to crush the fibres laterally, and thus get loose in 
their holes through the constant jarring and jolting to which 
the track is subjected by the moving trains. This danger irr 
most to be feared on curves, on which only very hard woods 
should be nsed. Die-square sleepers containing no sapwood a t  
all are of course the best, but about an inch of sapwood on the 
two edges of the upper face are often not objected to, and half- 
round sleepers, obtained by sawing a log in two, are often used 
without any of the sapwood being removed. But in this last case 
both the diameter nnd thickness of the sleepers are fixed in ex- 
cess of the scantlings of a die-square sleeper, and the seats for the 
rails are adzed flat. I f  the log to be saw11 in two is not straight, 
or one end is much thicker than the other, this defect lnust he 
remedied by adzing or $itching off with a saw the irregular sides 
or excess width, as the case may be. 

The principal woods nsed for sleepers in India are teak, sal 
and deodar. /~a~dm'ckia binata is easily the most durable of all, 
but it is so extrenlely hard that special machines are required to 
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bore the holes for the spikes, and even then the holes are bored 
with ~uuch  labour. 

I t  was the great demand for sleepers (when the construction 
of railways was first taken up with vigour soon after the mutiny) 
and the c?nseq;ent havoc carried into our forests by the contrac- 
tors that first directed the attention of Government to the conserva- 
tion of our forests. The supply was found to be totally insufficient, 
and the question of substituting metal for wood was a t  once taken. 
The Oudh and Rohilkhand Railway laid its rails on cast-iron pots 
connected with an iron tie-rod. The pot sleepers were soon found 
to be inferior to wooden ones as they produced a rough way, and 
the constant jarring of the passing trains rendered the metal very 
crystalline and brittle. Moreover, owing to the way in which the 
pots were connected, if a single one broke, under a nioving train, 
the 'resnlt was usually the dislocation of a long length of line. 
Hitherto the most successful metal sleeper used in India is per- 
haps the trough-shaped one, with which all the new sections of the 
North-Western Railway have been laid. I t  is made of a rolled iron 
(better mild steel) plate, which is forced under pressure into the 
form of a shallow trough of the same length and width as a half- 
round wooden sleeper. At the seat of each rail the metal iq cut 
obliquely away from the rail for a distance of a few inches, and 
the cut ends are raised so as to form between them a chair between 
which the foot of the rail fits. 

As far as present information goes, the following brief compar- 
ison, point by point, between wooden sleepers and metal ones of 
the trough pattern seems to be justified :- 

1. Appropviate form.-No practical difference. 
2. Liability to fracture.-Wood superior to metal. 
3. Resistance to luteral, longitudinal and vertical diap1acetnent.- 

Trough sleepers superior, as they can be fixed deep in the ballast, 
whereas to preserve wooden sleepers, these have to be kept ex- 
posed to the air as much as possible. 

4. Durability.-Life of trough sleeper estimated variously at 
from 30 to 50 years. Steel rusts more rapidly than iron, which is 
however liable to be forced out of shape. Sleepers of sound, well- 
seasoned teak probably last for over 20 years. Merely adzed 
sleepers cut from undersized logs, so that they contained the pith, 
have been known to last 14 years, or about the same as the best shl. 
Deodar requires renewing after about 7 years. lia~dwickia In'natu 
will probably last as long as metal. Creosoted fir and pine fro111 
the Baltic rots in 2 or 8 years, sometimes even in the stacks be- 
fore the sleeperscan be placed in the line. Another source of loss 
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before use isdue to the formation of large cracks in wood that WM 
previously quite sound. All wooden sleepers begin by being at- 
tacked by dry rot on the lower concealed surface, and the progress 
of the rot may be very advanced even when the visible surfaces 
are quite sound. White ants sometimes attack wooden sleepers in 
spite of the constant passing of trains. 

5. Cost of con~trwtbn ?f permanent way.-Cheapness of the 
one or the other kind of track depends on the local conditions and 
the state of the iron market. 

6. Haintenance of gauge.-Metal superior. 
7. Cost of innintenance and renewal of 81eepere.-The ndvocrrtes 

of the mew1 track contend that onco it has set, i t  requires much 
less labour to maintain than a track with wood ; and they also 
adduce the fact, which is nndeniable, that old discarded metal 
sleepers fetch a much higher price than similar wooden sleepers. 
But a t  the International Railway Congress held a t  Brnssols in 
September 1887, it was decided that sufficient data to come to any 
conclusion do not yet exist with regard to lines with large and 
rapid traffic ; but the greater cheapness of metal tracks carrying 
mediuq traffic and slow trains has been proved. 

8. Durability of the rails.-Wooden track superior. Experi- 
ence in Prance tends to show that rails laid on wood last threo 
times as long as those laid on metal. 

9. Efect on the road-bed.-Wooden sleepers injure it less. 
10. Efect on rolling stock.-Metal road perhaps less injurious. 

On the German milways in 1883 the number of tire breakages 
per 100 miles was 7-25 for a wood-laid way, and 5-96 for a metal- 
laid one. 

4. Palisading and fencing. 

I n  this place we may leave out of account-all fences of a merely 
temporary character, such as those yearly put round fields and 
enclosures in villages. The nse of wood for palisades and fences 
is necessarily limited in India by the nature of tho climate and the 
abundance of destructive insects, especially white ants ; moreover, 
iron wire fencing is very much cheaper and practically imperish- 
able. For standards for wire fences both round and squared 
pieces are used ; for palisades, battens and planks are required of 
woods that stand exposure well. , 

5. Pit-wood. 

This is required to support the roofs and often the sides of 
the galleries and shafts. Wood so umd reluainv in contaot with 
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constantly moist soil in a constantly moist, warm and still atmos- 
phere, and must, therefore, besides being strong enough to resist 
all strains, be as durable as possible. The greater portion of the 
wood nswi in mines consists of short pieces either round or squared. 
A t  Warora iron wood has been found to answer best from amongst 
the woods growing in the district, but as it is scarce, Pte rocarp  
Harsupiurn is now exclusively used. 

ARTICLE 8. TIMBER USED I N  COBTAOT WITH WATER. 

Cnder this head are comprised piles used in rivers and in the 
Sea, sluice gates and other permanent canal works, water-wheels, 
wet slides, fascines for prot,ecting river banks, &c. Wood in con- 
stant contact with water, especially if it is alternately exposed and 
covered, or is in shallow water full of air, is placed in the worst 
possible conditions for its preservation. On this account none 
hut the most durable kinds should be so employed. For fascines 
for protective works rapid grown coppice shoots ure the best. 

The most comlnon Indian instances of wood used in machincry 
are the entire apparatus of a Persian wheel, sugarcane and oil mille, 
pulleys, windlasses, tilt hammers and water-wheels. I n  cog-wheols 
nsed in machinery set up nt a distance from a workshop where 
repairs can be effected, the cogs are bost made of some hard, 
tough wood, since the only part of such wheels that is constantly 
breaking consists of the teeth, and broken wooden cogs can be 
a t  once replaced from a lot kept in stock for the purpose. A11 
parts subject to friction should be made of the hardest and toughest 
woods obtainable. For the crushers of sugar and oil mills tho 
wood should also be as heavy as possible, like Hardldckia binata, 
khair, iron wood, bahul, Schleichera trijuga, M e w  ferrea. The best 
woods for axle trees are such as are hard and tough, and have 
anastomosed fibres, but without knotsf such as babul, sissu, &c. 

I n  many cases wood is nsed in fixing machinery. I n  order 
to atand the constant jar and heavy strains while the machinery is 
working, the wood should be very hard and strong. 

ARTICL~ 6. WOOD DEED I H  BOAT A I D  BHIP BUILDIXQ. 

More care has to be exercised in selecting wood for ship and 
boat building than for almost any other purpose, firstly, on 
account of the extremely unfavourable conditions in which the 
wood is used for its durability; secondly, on account of the general- 
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ly peculiar shape of the different structures; thirdly, on account of 
the  enormous strains sea-going boats have to withstand ; and 
lastly, on account of the serious risks attending a breakdown of 
any portion of a ship or boat. 

The main differences in shape between sea-going boats and 
those intended for traffic on rivers are-(1), that the former are 
shorter and narrower in proportion to their depth, (2), that they 
have a keel, whereas river boats are flat-bottomed, and (3), that the 
former have curved sides exhibiting every degree ot curvature, 
whereas the lines of the others are comparatively straight. 

Timber for boat and ship building, besides being as sound and 
durable as possible, must be quite free from faults, must be strong 
and elastic, and must be of the right weight, shape and dimen- 
sions. 

To give a ship stability the centre of gravity must be precisely 
a t  a certain height, and hence the importance of using heavier 
wood in building the sides than the deck, and the necessity of 
having the masts light, but a t  the same as strong and elastic as 
possible. 

As regards shape the rihs or framework of a ship or sea-going 
boat must consist of naturally curved pieces (compme timber, 
crooks, bendn), the curvature being measured by the proportion 
between the length of the chord and the height of the arc. The 
curvature may be uniform throughout, or most accentuated a t  
about one-third the distance from the thicker end. The neces- 
sary curvature is ,cometimes given by steaming or boiling and 
then bending, or by hewing the piece to the proper shape; both 
these procedures, however, weaken the timber very considerably. 
The framework of well-made river and canal boats is formed of 
knees, which are pieces consi..;ting of the s tan  and a strong branch 
mnking an nngle of from 90' to 100° with the former. The 
branch portion, which is about half the length of the lower por- 
tion, supports the deck. Knees are often used in sea-going boats 
also for the same purpose. Indian river and canal boats, not 
being decked, require no knees. The framework of a ship has to 
bear all the enormous strains caused by the pitching and rolling of 
the  vessel, and must hence consist only of the soundest, strongest, 
most elastic and most durable wood, weight being of course no 
disqualificution. The sides of the boat and ship are formed of 
planks fixed transversely across the ribs by means of trenails, 
which are large rivets of some straightrgmined, strong, durable 
wood. For  curved surfaces the planks are steamed or boiled before 
they are used, in order to render them pliant. The deck requires 
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a light wood with even grain, and one that does not shrink and 
contract too much with varying quantities of imbibed moisture. 
Teak is perhaps the best wood existing for decks. 

Mast pieces should be of some light but very strong and flexible 
wood, and shonld be perfectly straight. Slow-grown pine contain- 
ing  only a small proportion of the soft autumn wood, and having 
the resin distributed in a uniform manner, is the best. Such 
pines come from high latitudes, and, the supply being limited, are 
extremely costly. The usual dimensions of mast pieces are- 
length from 60 to 80 feet, diameter at thin end from 17 to 22 
inches. The main-mast requires pieces nearly 100 feet long and 
18-19 inches thick a t  the top. 

I n  iron-cased ships , the plates have to be backed with teak, 
which is the only wood that does not corrode the motal. 

For  furniture and house-decoration in any shape wood that 
works easily, does not warp or split, and holds well at the joints, is 
required. Where beauty is demanded, the colour and grain of the 
wood should be suitable, and the wood shonld be capable of taking 
a high polish. The mottled wood obtained from burrs and tree 
trunks, rendered knotty by numerous dormant buds and small epi- - - 
corms, is always in great demand ; pieces exhibiting snch marking 
are called curb. Dark veins (as in walnut, zebra wood, sissu, some 
specimens of teak, &c.), a regular wavy fibre (as in many specimens 
of tun and sissu), or a satiny appearance due $0 conspicuously 
bright shining medullary plates (as in satin wood, tun, mahogany, 
padonk, maple, oak, &c.), also increase enormously the value of wood 
for the purpose of the cabinet maker. To diminish cost many articles 
a re  only veneered with the handsome kinds of wood. Veneers are 
thin sheets of wood taken off with special saws, and by a special 
process. For curved articles the grain of the wood must be ex- 
tremely even and coherent, the best kinds being teak, ebony, black- 
wood, sissn, walnut and deodar. 

Other qualities required in cabinet-makers' and joiners' wood 
depend on the conditions in which any given piece is used. Thus 
the various parts of a chair and table shonld be very strong. The 
wood for portable furniture, snch as chairs, shonld be light, while 
tall articles, especially those which have a narrow base, require 
heavy wood below. The sides of drawers should be able to resist 
friction. For  the manufacture of bentwood furniture flexible 



young wood is necessary.. And so on. For all articles which 
stand away from walls and round which the air circulates freely, 
the question of durability is of entirely secondary importance. 

(To be co~ltinued). 

PALMAM QUI MERUIT FERAT. 

I HAVE just rcdeived Schlich's Manual of Forestry, Vol. I. At 
page 96, after pointing out that the average annual net revenue 
bas quadrupled, he claims-" this is the legacy left to the Treasury 
of the Indian empire by the men who directed its forest policy 
during the last 25 years." I cannot claim during the 20 years of 
my forest service to have done much L L  dir8etingW of forest policy, 
but I do most confidently claim to myself, along with other ad- 
ministrative and executive forest officers, the very large part, if 110t 

the whole, of the credit of this quadrupled revenue, and I claim 
moreover that very much of it has been obtained in the teeth of 
those who have " directed " the forest policy of the last 25 years. I 
inay be a bigot, but i t  seems to me that there has been, as a rule, 
among our " directors " too much L L  policy " in the bad sense of the 
word, in other words, too little backbone. They have lzot boldly and 
fearlessly set forth and advocated even the minimum of what they 
must have known to be necessary, in fact they have been governed 
by that pernicious thing L L  expediency." This has been so in every 
branch but one, vir., the area under protection. I would only ask 
any forest officer to turn to page 86 and study the table given there. 
I t  would seem, moreover, that even now Dr. Schlich cannot shake 
off his shackles. On page 94 I find that he fixes the minimnln 
area of forest necessary per head of population in this country a t  
-5 acres. On what is this founded ? On page 93 I find- 

(1). Import of forest produce practically nil. 
(2). Iron available practically nil. 
(3). Coal available ,, 9 9 

I turn to page 55, where it is said " even France and Italy have 8 

smaller forest area than is necessary to supply them with a suffici- 

0 The p m s  of mannfwt~lre is f f l  ~ O ~ ~ O W R  :-The timber is  sawn up into strips 
from la to 'I inches square, according to the work for which it is intended. atid 
then turned in a lathe into smooth ronnd rods. Theee rods an, exposed 
in an air-tight oass for filteen minutes to the aotion of nuperhented steam. They 
are then BO wft and pliable aa to be easily bent by hand, and are in' this condition 
fitted to iron patterna well secured. Wheu the p i e m  an, dry, they m &&led 
from the pattern and retain pennal~ently the shape given them. 
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ent qnantity of forest produce," and a glance backwards shows me 
that these countries have -6 and -5 acres of forest per head of pop- 
ulation. How then is that proportion sufficient for India ? I have 
read with much interest the papers on Hungarian Forestry lately 
given in the Forester, and have been especially struck by the sim- 
ilarity of the conditions to those with which we have to deal, and 
the proportion of forest to head of population in Hungary is 1.4. 
Snrely mnch neare; the mark for India. 

I hope some day, if I live long enough, to have something to 
say in " directing the forest policy," and I therefore ask to be allow- 
ed to enter my protest now-at the time-against a statement which, 
if left uncontradicted, will certainly become a n  axiom-a state- 
ment that, owing to its author and the mode of publication, will, 
if left unnoticed, certainly crop up again and be used as a weighty 
a r p m e n t  against any extension of the reserved forest to beyond 
the utterly inadequate proportion of 17  or even 20 per cent. 

I n  couclusion I would ask other expectant "directors of for- 
est policy," and even those present directors who-and I know there 
are some such-disagree with Dr. Schlich's statement, to endorse 
my protest NOW. 

GHATI. , 

T H E  INFLUENCE O F  FORESTS AND THE DENSITY 
OF TIEE STANDlNG CROP ON THE MOISTURE IN 
T H E  EARTH AND ON THE QUANTITY O F  WATER 

WHICH PERCOLATES THROUGH THE SOIL. 

(Tramluted for the " Adian Forester" by S. EARDLEY-WILMOT). 

IT is now twenty years ago that I endeavoured in various forests in 
South Germany to obbin reliable data by means of the Ipsi~net&r 
as to the relative qnantity of water absorbed by the soil a t  depths 
of 1, 2 and 4 feet, the soil being in the one instance covered wiih 
forest growth, and in tlie other exposed and bore, the surface being 
in both cases level. My experiments led to the results noted below. 

l a t .  So long as it r e n ~ a i n ~  unfrozen, a soil bare of vegetation 
holds most water in winter, less in spring, still less in autumn, and 
the percentage of moisture reaches i t s  xninimum in summer, in 
spite of the fact that in our latitudes the greatest precipitation of 
water takes place. in that season. The soil gives off, however, so 
mnch moisture by evaporation during snnimer that, taking a mean 
of all obaervatious made, the quantity of water which permeates . 
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the soil is, a t  depths of 1, 2 and 4 feet, respectively 34, 4) and 
7+ times less than at  corresponding depths in winter. 

2nd. On the other hand observations made in soil covered with 
forest growth, show that snch soil retains a greater quantity of 
water, and at greater depth in spring than in winter, a fact easily 
explained, especially in evergreen forests, by the slow melting of 
the snow. Another characteristic of foresbclad soil is, that a 
surface layer of dead vegetation such as leaves; hnmus, &c., has no 
marked inflnence on the qnantity of water absorbed in winter, 
whilst in summer, on the contrary, given two localities both forest- 
clad, the one protected with a surface-layer as above noted, and 
the other without snch protection, we will find that in the first 
instance thrice, and in the second instance twice, as mnch water 
will pass through the soil as would be the case in bare soil in the 
open. In  short, the observations made do not leave i t  open to 
doubt that, during the warmer seasons of the year more water is 
retained in a soil shaded by forest growth than by a soil unpr* 
tected by vegetation. But, as foresbclad soil provided with a 
protective layer of humus is (taking the average of the year) 
superior in absorbing power to bare uncovered soil only down to a 

\ 
depth of 2 feet, i t  follows that the effocts of afforestation and of 
the protective surface-covering act only superficially, that is, only 
down to that point where the rootlets commence to absorb mois- 
ture. The increased moisture in the snrface soil caused by the 
shade of the forest, and the protective covering of vegetable matter 
is the reason that snch plants as orchids, fungi, ferns, &c., which 
cannot exist without shelter and water, are found in moist forests 
where their necessary nourishment is provided by the rich humus. 

I t  must not, however, be concluded from the above remarks that 
forest-clad soil a t  a greater depth than 2 feet is cooler and moister 
than soil not similarly covered, and that therefore the former 
exercises a greater influence on the spring level than the latter. 
I myself was misdirected to this result by lysimeter observations 
when editing my work " On the Physical Effects of Forests on.the 
Air and Soil," but it is now evident by later experiments that the 
results 1 arrived at formerly were valid only for a weH-shaded soil, 
sheltered against the wind, covered with dry matter snch as leaves 
and moss, but without forest growth ; and not for a foresklad soil, 
in which the countless intricate rootlets take up daily so mnch 
water that the subsoil within the reach of these roots is much drier 
than a bare plot devoid of vegetation. 

The good effects of shade and of a protective surface-covering 
consist solely in providing during the period of active vegetation 



better nourishment, that is more water, and consequently a greater 
q-tity of soluble salts, than would be fofthcoming in patchy, 
irregularly-grown forest where the soil is exposed to sun and wind. 

The following details give a clearer insight into the above 
remarks :-From July 1884 to July 1885, my Assistant, Dr. Bau- 
mann, made observations four or five times monthly in a stiff clay 
soil at depths of 40 0.m. and 80 c.m. to ascertain the percentage 
of maisture present. 

The localities selected were as. follows :- 
(a). A forest of sprnoe saplings 25 years old. 
( 9 .  ,, ,, 9,  poles 60 ,, ,, 
(c) .  ,, ,, ,, trees 120 ,, ,, 
(d). Unplanted bare ground of the same quality. 

The results are noted'below for easy reference. 

Percentage by weight of water in a h y  clay soil. Mean of four 
orfive obeeruations made each month. 

- 

I UnculliraW 1 Spruce wpringa. Spruccpolcr, dfature aprucc, ground ,n 1 2 6 0 1  60 yrara old. 120 years old. I o p n .  

IR42- 
J n l r ,  . . 
A n ~ a q t ,  .. 
Set ternher, . . 
01 tnlwr, . . 
ho\errlber, 0.  .. 18.;!1 I8 75 14.63 16.07 14.56 19.73 20.091 19 96 ------- 

16-21\ 17.25 14.02 16-89 16.18 19.93 20.10) 20.38 

hfonthly means, . . 
I R9.5- 
.lnnuaw, .. .. 
k'~ '~rt lnry ,  .. .. 
JInrrh, .. .. 
April ,  .. .. 
.?lay1 . . 
June ,  . . 16.!)3 13.64 16.17 17.0i 21-45 1!l.50 18.64 ---- 

lfonthly means, .. 17.07 15.12 18.81 20.10 

16.3.;\ 17.44 14.121 16 45 16.641 20.83 20 171 20.17 

hIcnn for 2 years, .. 16.28 18.43 20'1 7 

16.73 

1 19.98 17.78 
20.48 16.23 
20 301 18.07 
19 05; 17-73 

1546 

2063 19.02 
16.0!1 16.60 
17.01 16.8'4 
15.02 17.16 

---- 
18-05 

16.491 22.70 
20.01 22-18 

20.84 

18.73 
16.03 

19.41 
20.52 
20.77 
21.05 

21.71; 
20.8:I 

28.97 
20.50 
20.39 
20.00 . 



ViRtsr. 
January and February, 

Spring. 

March to May, .. 

Autumn. 
September to November, 

~ h e i e  is no doubt that forest-clad soil in the root-zone (40 c.m. 
to 80 c.m. from the surface) was throughout the year many per 
cent. drier than bare exposed soil. The forest of saplings and 
poles stood in soil poorer in moisture than that of the mature 
sprnce forest in which the percentage of moisture approached that 
of the bare and exposed plot. Most water was therefore drawn 
from the soil by tLe spruce poles, less by the closely standing ill- 
grown saplings. Least moisture was drained from the soil by the 
forest of mature trees, whilst the experimental area uncovered by 
vegetation remained richest in water. 

Also it is apparent that the forest-clad plots, as well as the bare 
exp~sed plot, contained more water in winter than in snmmer and 
autumn, and that even in winter in the root-zone of the forest-clad 
plots thore was less moisture than in  the exposed area, explainable 
by the fact that a considerable proportion of falling snow is 
caught by the branches of trees, especially of conifers. Even 
when after a thaw the melted snow runs down branch and trunk. 
and drips on the ground, still a considerable loss by evaporation 
takes place before it reaches the earth. Moreover the deepstrik- 
ing tr&+roots are not totally inactive in the winter. 

A second series of experiments was carried out from Ju ly  1885 
to July 1886 in the same plots, but'at various depths, vir.,  from 
the surface to 5 c.m. deep ; from 15 c.m. to 20 cam.; from 30 c.m. 
to 35 c.m. ; from 45 c.m. to 50 c.m. ; from 75 c.m. to 80 c.m.; in 
order to learn the effects of forest growth a t  these various depth.  
The results are given in the following Table :- 



TABLE I IA.-EXPERIMENTS AT F O  
Percentage by weight of water in a heavy clay soil. Mean oi 

I 

' This figure appeam illcorrect, it mug be mennt for 20.09 (1) .  
a, 
-4 

Sp~pruce Sapling#, 25 yeora. 
pp 

A t  a depth of c.m. 

tSTAMT BHUCK. 
four or jue  observations made each month. 

8pruce POICE, 60 gears. 

At n depth of c.m. 

Jlnturs Spruce, 120 yeara. 

A t  a depth of c m. 

0-5 15-20 30-35 45-60 ) 75-80 0.5 15-20 30-35 4550 75-80 
---------- 

1886. 

Jnlp, I .. 18.44 17.09 17.46 16.14 18.2s 19.98 18.48 15.97 15.92 * a @ O '  
August, .. 13.49' 10.61 11 92 14.078 11;.04 14.53 11.4;) 31.59 32.61)' 16.2f 
September, .. 19.35 15.2.5 15.69 16.43 16 8" 1643  Il.6G 12.36 13.!~1117.2! 
Ortobcr. .. 23.10 1999  19.5s l a . j s l  I;:?: 20.75 16.65 I5.90j 15.80 17.4 
Sovember, .. 29.71 22.81; 20.82 19.63 18.19 21i.67 20.7.; 17.64 17.71 19.41 
December, .. 30.60 20.50 21.21 19.17 18.!rl 30.78 21.13 18.94 18.86 19.6! ---------- 

,Mean, .. 22.45 li .(i3 17 58 17.33 17.6.S L'1.X) 1642  15.40 15.81 18.0 ---------- 
1886. 

January, .. 37.11 2024 21.06 20.67 18.41 28.83 21.45 17.92 17.96 17.6( 
February, .. 41.84 20.88 80.41 19'!)4 18.50 32-90 19.07 16.54 16-68 17.1: 
March, .. 45.56 22.62 21-21 18.05 19.93 48.44 26.6R( 14.06 14.71 17.6( 
April, .. 33.17 22.32 21.49 20.58 17.90 48.43 22.66 17.82 17-25 18.5r 
h' a?, .. 18.24 1848  18.2!1 17.42 ?!).fin 17.84 16.97 17.06 17.9; 
June, . . 19.74 19 32 17.36 33.5!) 21.10 18-18 16.77 17.3: 

Lo.43 G 7  mi K 6  - 
l7a7R 17;l11 l i 6 P  21.50 16.52 15.40 15.811 18.01 
19.10 18.401 I 17.91 29.48 18.99 16.07 16.261 17.8t 

Uneu[tioat*d vmnd in open. 
- 

A t  a depth of c.m. 
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It is exceedingly interesting to find the results of lysimeter 
readings in previous years confirmed in these observations, which 
show that the nppermost layer of earth in forest-clad soil, in which 
it must be noted that the rootlets do not spread, is certainly 
moister than soil taken a t  the same depth in localities unprotected 
by  vegetation. The denser the shade, the more complete the  
shelter from wind, and the more we favour the formation of a not 
too thick protective covering of vegetable matter, the less mois- 
tu re  is lost from the upper layers of soil through evaporation. Thus 
i n  soil taken a t  a depth of within 5 c.m. from the surface, there was 
in  a sapling forest 30.93 per cent., in a pole forest 29.48 per cent., 
and in n mature forest 40.32 per cent. of water, whilst in soil 
taken from the same depth in exposed and bare localities only 
22-32 per cent. of water was forlnd. I t  must, however, be added 
that  the great excess of moisture found in the soil under mature 
forest is due to the observations having been sometimes taken after 
rainfall, which moistens the surface soil much more thoroughly in 
comparatively open forest than in a forest composed of close 
growing stems. The small amonnt of evaporation which takes 
place in forests is extremely apparent, and a similar condition 
obtains in fields with growing crops. There too, the uppermost 
layers of soil remain much moister than in fields lying fallow, and 
this is in consequence of the shade and protection afforded by the 
growing crop against sun and wind. The soil, however, both when 
covered with forest or with field crops, is drier in what we have 
called the  root-zone, than above that zone, whilst in soil free of 
vegetation the moisture increases regularly with the depth. This 
extremely important phenomenon is referable to the fact as above 
stated, that forest, mom than field-vegetation, consumes a large 
amount of water, and by means of numberless rootlets so dry up 
the  earth, that the percentage of moisture becomes less than in 
nocultivated soil. I n  summer, when the roots are in their fullest 
vigour, there was 3 per cent. less moisture in the root-zone in the 
soil under sapling and pole forest than under mature forest and 
in  uncultivated fields. The difference was less in autumn and still 
less in winter and spring, when the vigour of the roots is a t  its 
lowest. 

I n  1885-86 as in 1884-85, the soil in spruce pole forest was 
throughout drier than in a forest of saplings, whilst the amonnt 
of water in the mature forest approached that in uncultivated 
ground. During middle age a tree grows fastest, and i t  is then, 
when the need of wator and nourishment is most felt, that moisture 
is most quickly removed from the soil. More moisture is retained 

H 
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in  soil covered by young forest, because the growth of individual 
trees is slower owing to their crowded state, and because the trees 
having imperfect crowns the diffusion of moisture by transpiration 
is reduced to a minimum. I n  a mature forest, the sparer the trees 
are and the smaller the annual increment, so much the less is the 
amount of water extracted from the soil. Yet another resson for 
the greater percentage of moisture in a mature forest than in a forest 
of saplings and poles is, that rain and dew have freer access to the 
earth in the former, and as, besides this, the extraction of water 
from the root-zono is much less than in younger forests, it follows 
that the percentage of water in this zone, both in mature forest 
and in uncultivated open plots, is nearly equal. 

I n  order to obtain further details in reference to tree growth in 
draining the soil, a third series of experiments was instituted in 
the years 1886 and 1887, and this was so arranged as to show the 
draining powers of various species. The experiments were carried 
out a t  Munich as follows :-First the earth to a depth of 120 c. m. 
was removed from a considerable area, and five equares of 4 square 
metres each were marked out in this area. These squares were 
surrounded, and divided from each other, hy watertight walls 
45 c.m. in thickness, which, composed of concrete and cement, 
became as hard as rock. The floor of each pit was also made 
watertight in a similar manner, and sloped towards the centre, so 
that all the water which, after permeating the soil, reached the 
flooring could escape by a pipe placed there. The ends of all these 
drainage pipes led into an underground masonry cistern measuring 
1.2 metres by 5 metres, large enough both to collect and to measure 
the water. A flight of stone steps led to the door of this reser- 
voir, and to prevent the ingress of snow and rain by these steps, 
they were covered with a movable iron trapdoor on rollers, which 
could be closed after entering and on leaving the cistern. 

This arrangement was first co~~structed with the object of learn- 
ing by actual experiment the influence of various soils on the 
amount of water which filtered through, or was given off by eva- 
poration. The observations on this point lasted for four years, and 
the result, af the highest importance in determining a theory of 
spring levels, will shortly be published. I n  the years 1886 and 
1887, however, the arrangement was utilised to ascertain, in the 
most natural manner possible, the effects of various coverings, both 
animate and inanimate, on the moisture of the soil and the quanti- 
t y  of water which would percolate through it. 

To this end each of the five pits was filled up and rammed 
down with sifted garden soil rich in vegetable mould. The first 



experimental pit was planted with 6-year old spruce, the second with 
6-year old beech, the third was covered with dry moss, the fourth 
was sown with grass seed, and the fifth was left unplanted and bare. 

The pita were filled in and planted in the spring of 1885, but 
the observations did not commence till Jannary 1886, after the soil 
had settled and the plants had taken root. The influence of the 
abovenoted protective coverings on the soil will easily be seen from 
the annexed statements (pages 52 to 54). 

It will be seen from Table IIIA. that the closely-grown, shadow- 
giving spruce plants kept the soil to a depth of 10 c.m. moister 
than beech trees of the same age. The covering of moss had the 
greatest effect on retention of moisture in the soil, an effect, however, 
diminishing with the depth of the soil. ( I t  should be here noted 
that a layer of dead vegetable matter requires a considerable amount 
of water to saturate it, and that this quantity of water is lost to 
the soil beneath. I n  spite of this, such a covering enhances the 
moisture of the soil and increases the quantity of water it takes up, 
because it gives protection against the chief causes of evaporation- 
heat and w i n d - a  protection tho more perfect up to a certain point 
depending on the thickness of the covering, say up to 15 c.m. or 20 
c.m. Beyond this, however, no greater protective effect is produced ; 
on the contrary, the water soaked up and retained by this excessively 
dense layer of humus seriously decreases the moisture in the soil 
and the quantity of water which passes through it). 

The grass-covered plot showed results opposite to those observed 
in the moss-protected plot. The shallow-reaching roots of the grass 
dried at the upper layer of soil n~uch more than the roots of the 
spruce or beech. Thus meadow grasses and other perennial her- 
baceous crops require more water than forest trees, and amongst 
these the superficially-rooted spruce a~ id  beech succumb much easier 
to drought than the deeply-rooted fir and oak. Long periods of 
drought are thus more fatal to meadow grass than to young forest 
plants. 

These results entirely confirm those of the previously noted ex- 
periments, and also of the still earlier lysimeter observations. Put  
briefly, the plot coveredkith dead moss was the moistest, then that 
bare of vegetation, the plots covered with beech and spruce were 
poor in water, and the grass covered plot was the driest, especially 
near the surface, a proof that meadow grasses extract more water' 
from the soil of the rookzone than either spruce or beech plantations. 

I n  the warmer seasons of summer and autumn the effect of a 
protective covering on the soil is much more marked than in 
spring and winter. 



TABLE 1IIa.-EXPER~ENTS AT M m o ~ .  
Infumce of r m h a  merings on the amount of water contained in a soil in vegetable mould. Percentage hy wtceight, 

mean of four or five observatiuns monthly. 

Mean, .. :11.04 3:MG ::3.:1; 31.40 3i.Xl 33.;: :!if14 280,s rip17 .;3.!12 31.19 : ; 5 . i . t l ~ 3 ;  
---.- - -- -- 

33.51 1 nc.zn 3344  I 35.95 ---- I -  - -- - - 
I A ~ r i z n p ~ w o ~ t  h!l ,Y(,nr~r)rr. 

Sy~ring- 33.97 35.28) 36'30 36.09 36.231 37.71 36 I ? '  36,151 38.20 34.20 33.901 36.90 35.03 36.821 35.73 
Apr~l-Jnce, .. 

35.18 36.67 36.83 3 5.00 33.86 
Svmmrr-  I 2I.F3( 02 011 30'76 27391 30.!l?l 2271 36 63! 3 i l 6 /  37.79 25.02, 2956, 32.01 29.2il 3C52, 35.89 

July-Septcmhcr, .. L-.,-A L- .F- -dl~---d L - , ,  L -  J 

18116. 

April, . . . . .. 
MRP, .. .a . . 
J l ~ n c .  .. . . .. 
July, .. . . .. 
Angost, .. . . .. 
S<-f,temher, . . .. 
( I~.tol~er, .. . . .. 
Kr~\.cn~her, . . .. 
I kccnitrer, .. .. 

Uncultioated part .  

L)eptl~ in c.m. 

5 10 

35.02 
86.53 
:!:?36 
?(;46 
il:l.70 
27.(;3 
26.40 
: ; I  
00.55 

--- 
37.33, 1 34-60 
36.i4 84'51 
36.48 37-94 
33.78 3.i.28 
:<;.l.l 0 ~ 4 ~  
:11.341 !5.R4 
36.44 .36.45 
35.28 36.45 
31;'lL': 3782  

Jloss cmering. 

Depth in c.m. 

5-10 
- , - - - - I _ _ - -  

06.fi 
3.5-71 

Beeclr 6 years old.  

Depth in c.m. 

Grass laron. 

Depth in c.m. 
- 

6-10 

34.97 
33.11 
:::;.84 
?,;.$I; 
:I1.43 
27.31; 
29.8Il 
t.:,.l;l 
. , , B  "".(I2 

Spruce 6 years  old.  
-- 

Depth in c.m. 
-- 

40 

86.21 
33.81; 

PO 

36.96 
3i.14 
:I6.6l 
31.88 
3:4-4,< 
::0.71 
31.55 
I 
34.72 

6-10 / 40 

36.94 364P 
35.47 0G..54 
03.8C :IG.G(; 
27.22 0l.8r: 
29.02 32.44 
2.i.V 28 4s 
29.02 9B.F;3 
: I .  1 5  
31.47 34-73 

5-10 1 40 

34.38 32.::6 

PO 

3R 40 
37.13 

:ifi.l;S 26.8s 
::.i.S2 33.43 
37.101 25.7; 
57.27, 34-30 
37.01); ::525 
'$7.59' I .  
37-41) ::4.!l!! - - , - _ _  

80 

38 RP 
.?i-3q 
36.8; 
3::.l,C 
:14.4!> 
28.8:) 
?:).:!II 
I : :  
33.311 

40 

34.53 
33.54 
33.69 
32.31 
3:3.1:! 
30.53 
2X.l:' 
: 7  
::::.!I2 

34.2s 
3:$.:1+ 
2.i.25 
21.71 
21.10 
28.19 
21.74 
"1;  

:j!).0l; 
:!a-78 
::(;I:; 
:I547 
3l;.S:! 
:+;(I, 
37'61 

80 

36.4i 
0.7.17 
37.2; 
nn..$? 
3:j.:ti1 
31.5:1 
?!).GI1 
I 

33.6(; - _ _ _ _ - . _ _ -  

3341; 
:!.;.54 
26.81; 
: !2 . ' l i  
29 26 
31.43 
4 
:iL"83 
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IfiPuence of wrioua cocerings on tile quantity of water which fiG 
tws through a soil rich in vegetable tnould. 

Water which drained 
through in nc.>11. 

Precipi- _ I I 
Month. tated 

moisture Beech Sprnce Moss Bare Iteemarhs. 1 in rn.mI years. 6 1 years. 6 1 cT;;-l 8oil. 

January, 
February, 
March, 
April, 
May, 
June, 
July, 
August 
September, 
October, 
November, 
. December, 

Total, .- 

3'39 5.04 4.44 Fmm U;th J ~ a o a r y  to 
1.10 2-51 0.03 80th M a r c h  t h e  

47 30, 4.62 2.52 2.92 0.33 ground was frozen 
and covered w i t h  

65.60' 6 02 6'64 12'24 9'90 stlow. 
46-10 2.0 1 1'36 1'80 0.70 
239.12 8-42 6'30 16.92 12-24 
117'40 3'40 3'1 2 7'43 6'27 In September, October 
203.70 4-07 2.67 7.2.5 7 62 and Sovember the 
45.05 0.88 0.76 2.78 1-28 water which drained 

from the beech and 
25'80 0'99 0031 spruce p l o t s  was 
43.601 0.24 . . 3-40 1-90, practically mil. 

Total, . . 634.15' 18.77 9.90 39.87 22'55 I I l l l l  

- 
1867. 

January, . . 6.15 2.95 0'70 1'81 The plots were frozen 
February, .. 
?tiarch, . . 
April, . 
May, .- 
June, .. 
July, .. 
August, . 
Bepternber, . . 
October, .. 
November, .. 

5.10 
84.20 
19'20 
114'80 
55.00 
78-20' 
77-40 
59.00 
53.80 
81.3~ 

- 

0.81 
1.28 
3.87 
4'46 
2-50 . . . . 
0.19 
0-10 
1.61 

-- 

.. 
].77 
1'13 
2'15 
1.49 .. . . 
0.74 
0.22 
2.30 

--- 

from Janaary 19th 
to March 24th. The 
beech gave po drain. 
age water from ~ ~ b -  
ruary 2let to March 
12th8aud thespmce 
!mne from Jnnnar 

Beech 24th and to March aprure 23rk from 
Jnne23rd taseptern- 
be' 11th n o d r a i n a ~ e  
water and nnculti- 
vated plot the anme 
from June 80th to 
August 21st. 

0.53 0.06 
3.g11 1.7~ 
3'99 
6'50 
4-62 
8-68 
4.70 
3'1 1 
2.54 
4.43 

4.30 
3.96 
2.94 . . 
0 97 
2.41 
1-16 
3-62 

- 



54 INFLUENOE OF FOREBTS A N D  TEE DLNBITY Or THE 

Arrangement according to Seaaons. 

Proportion of precipitated moieture to water whiclr filtered t h q h  
the eoil. 

(In percentages of precipitated moisture). 
. Ijeech, Spmce, MOM, Bare mil, 

m.m. m.m. mm.  m.m. 
1886- 

... Spring, ... 8.0 6.7 10.8 6.9 
Liummer, ... ... 2.8 2.1 5.6 4.6 
Autumn, ... ... 0.9 0-6 6.2 2-8 

... Winter, ... 7.7 4.7 11.4 7-1 

1887- 
Spring, ... ... 4.8 2.3 6.5 4.5 ... Summer, ... 0.11 00.7 6.1 1-8 
Autumn, ... ... 0.9 1.4 5.2 3.7 

W e  shall find that the above details agree perfectly with Table 
IIIB., the moss covered plot both in 1886 nnd in 1887, showed the 
highest percentage of water passing through the soil: next in order 
came the uncultivated plot, followed by those covered with beech 
and spruce. Unfortunately some injuries to the grass-covered plot 
compel me to abstain from publishing at present the result of the 
observntions made in this instance, still this blank in the register 

Seasour. 

1886. 

March toMay (Spring), .. 
June to August (Sumuier), .. 
September to November (AU- 

tumn), . . .. 
December to February (winter), 

1887. 

March to May (Spring), .. 
June to Auguat (Summer), 210-60 2.50, 1.491 lImool 8-91 
Geptember to November (Ao- 

tomn)! . . . 1 194-10, 1.90, 2'66 10.13 7-39 

Precipi- 
ta ted 

moiatore 
in 

156.98 
560'22 

114.45 
126.30 

219.20 

Amount of water whGh d r a i n d  
tlkruccgh in m.m. 

Beech, 
6 years. 

12-65 
15.89 

Barn 
mil. 

gproce, 
6 years. 

----- 

Moan 
?,,,. 
mg. 

1 0'76 
9.73 5'98 

10'52 
12'09 

717  
11'40 

/ 

10.61 

16-96, 10.93 
31'60 26-13 

3.27 
9.08 

5'05 14.40, 9'97 
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i3 of no great importance, because the effects of atmospheric preci- 
pitations of moisture on grass-covered soils have been fully worked 
out in 1869-70. Professor J. Wolldrich has fixed the qnantity 
of water whichPown to a depth of 2 feet soaked into a grass-cover- 
ed field as compared with the qnantity which was taken up by a 
bare uncultivated area ; and he shows that a t  all seasons of the 
year less water runs off grais lands than off bare exposed soil. 
The difference was least in winter, especially in January and Feb- 
ruary, but in March it became considerable on account of the 
amount of snow water which had soaked into the bare ground. 
With the revivnl of vegetation the difference became greater and 
greater; reached its height in June, July and August, and then be- 
came gradually less. Light rain had no effect on the grass-covered 
soil, as tho drops remained on the blades of grass and evuporated. 

The extraordinary difference between the qnantity of water 
which soaks through fallow land as compared with grass land, a n  
be learnt from the researches of E. Rollay. From May to Octo- 
ber 1874, there fell on a sandy soil 49,409 cub.. c.m. of water on 
every 1,000 sq. c.m. of area, and of this qnantity, taking equal 
quantities of fallow and grass land, 19,351 cub. c.m: soaked through 
the former against 9,502 cub. c.m. in the latter. In  the following 
pear in the same month 56,712 cuh. c.m. of rain fell per 1,000 
sq. c.m., and of this amount- 
per 1,000sq. c.m. of sandy soilin fallow land 36,780 c. c.m. soaked through. 

,t ,, ,, ,, .t  o gnss lmd 8,035 ,, , 9 9 8 

,, ,, ,, ,, clay soil -,, fallow land 18,579 ,,. 1 I 9 , 
9 ,  ,, o 9 ,  , ,, ,rgraS8land 718 9, I ,  9 .  

,, ,, ,, ,, moor soil ,, fallow land 24,876 ,, 9 9  9 9  

9, ,r 9, 9, 9, 9, 9, grass land 4,921 ,, 9 ,  ~9 

The subsurface drainage of the soil was thus considerably impeded 
by the presence of grass on the surface. We learn further (from 
Table IIIB.) that, first in spring and then in winter, more water 
permeated the soil than in summer and autumn, although most rain 
fell in snmmer. The colder seasons of the year have, therefore, 
much more influence on spring levels than the warmer seasons. 
I n  snmmer and autumn less water soaks through the soil of 
planted areas, more soaks through unplanted bare localities, and 
most through unplanted areas covered with moss. This is easily 
explained by the circumstance that a soil, to mnke good the loss by 
evaporation and to reach the saturation point, requires the more 
rainfall the more thoroughly it was previously dried up. As the 
moss-covered soil always retains more moisture than a bare unculti- 
vated plot, s less addition of water is required by it to make good 
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the loss by evaporation and to keep it at  satnration point, hence 
with the same rainfall there is always more surface-drainage water 
from such a plot than from one bare and nncultivated. 

I t  is noteworthy that in winter and spring the plot planted 
with beech gave a greater percentage of moistnre a t  lower depths 
than the sprnce covered soil, a fact which is apparently dne to tbe 
fact that the evergreen young spruce saplings allow a t  these sea- 
sons less water to reach the soil than the leafless beech trees. 

But in summer and autumn the beech-covered plot allowed more 
moisture to soak throngh than did the soil covered with spruce. 
This proves that spruce keeps the soil drier than beech, in spite of 
the fact that the observations of Hijhnel in Vienna show that aon- 
ifers give off in vapour four to five times less water, and require also 
less moisture during the period of growth than deciduous trees. 

0 bservatioos made with the om brometer, hare always proved 
that in dense spruce forests, not only in winter but also in summer 
and autumn, much less atmospheric precipitations of all kinds 
reached the soil than in a beech forest, where the light-crowned 
trees are in winter always bare of leaves. I t  appears also that the 
beech keeps the soil looser and more porous than the spruce, a cir- 
cumstance I became aware of after Inany and careful experiments 
mado on the air contained in the soil ; these proved that there is 
more carbonic acid contained in the air of the soil under beech 
forest, other cirsumetnnces being similar, than in that of sprnce 
forest ; and this can only be referable to the more rapid circulation 
of air, which means greater porosity in the soil of beech forests. 

If the amonnt of the aqueous precipitations of the air be com- 
ptned with the amount of the water of percolation, one will be 
astonished at the small percentage of the latter. In  1886, during 
summer, 957.95 mm., and in 1887 np to December, 634.15 mm. 
of water were precipitated from the atmosphere. The Table below 
shows the amount which soalred through the various plots- 

1886. 1887. 
Moss covered ROII, 67.13 mm. = 7 O1, 39.82 mm. = 6.4O1, 
Uncnltivated bnro   oil, 49.41 ,, = 5.1°10 22.55 ,, = 3.5°/0 
Beech covered uoil, 39.39 ,, = 4.101, 18.77 ,, = 2.901, 
Spruce covered soil, 29.35 ,, = 3.001, 9.90 ,, = 1.5°10 

From Table IIIB. may be learnt the relation of the season8 to the 
amonnt of water that percolated through the soil, and the effects 
of the dronght of 1887 upon the moisture in the soil, and upon 
the water which soaked through it, cannot he better exemplified 
than by the figures given in Tables IIIB. and Illc. The dry weather 
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affected least of all the moss-covered soil. The power of prevent- 
ing evaporation and of retaining moisture evinced by this covering 
was very marked in s u n ~ ~ n e r  and autumn ; for every 100 m.m. 
of water which fell during the dry summer and autumn of 1887, 
gave on an average as large a percentage of water drained through 
the soil as it did in the moister season of 1686. To what extent 
increase of evaporation and drying up of the soil follows removal 
of the moss covering, can be seen from the figures which refer to 
the uncultivated bare plot in which the loss of moisture by evapora- 
tion was greater and the amount of water nvhich soaked through 
much lees. I f  to these influences be added the draining effects of 
plants (beech and spruce), so much moistnre is withdrawn from the 
earth, that in summer and autumn tho qunntity of water which 
soaked through the soil wns often for weeks together inappreci- 
able. 

It has been remarked above (Table IIIB.) how ill-proportioned 
the amount of water which soaks thrbugh a soil is to that which 
falls on it. This fact c o ~ ~ l d  be quoted as a proof of the correctness 
of Volger's Theory of Springs, if our earth were coated with a layer 
of one-metre-deep garden soil, rich ip vegetable mould. I will, 
however, shortly again show by statistics that, in the case of the 
more porous soils, the proportion of the aqueous precipitations to 
the amount of water which sonks through is quite different to what 
it is in a garden soil rich in humus. By the above observations 
only the well-known property of humus is proved, viz., that i t  
possesses, more than any other constituent of soil, a capacity for 
taking up water, and of increasing and preserving the moisture 
in the soil. During the year 1886, not less than 80 per cent., and 
in 1887, even as much as 86 per cent., of the moistnre which fell 
on the plot of unplanted garden earth (of a depth of 120 c.m.) 
was either ab.;orbed or returned to the atmosphere by evaporation. 
The colder the season, the greater was the proportionate amonnt 
of water which soaked through the soil. I t  is fully proved by the 
exactness of the observations made, that in normal well-canopied 
forests the upper layers ef the soil are, on an average, moister 
than the surface of baro localities ; that, on the other hand, those 
layers of soil from which the trees derive their moisture (the root- 
zone) are drier than similar layers of soil in an unplanted field. 
This dryness increases with the-amount of water used or given off 
in vapour by the trees, by the length of the period of sap activity, 
by the formation of a perfect canopy with denseness of crop, and 
by the amount of water which the trees retain in their foliage. 
I n  the mountains, where the pe r id  of active vegetation is short, 

1 



the draining effect of a furest cannot be the snrno as in the 
lowlands and plain*, and it is %If-evident that this forest drainage 
must be ~nucll Inore intense (luring the period of sap activity 
than in winter and spring. Any breach in the over-head canopy, 
a too open condition of tho forest, expo~ureof the soil hy removal 
of the entire crop, in other words, imperfect shade and exposure 
to the influence of the air, dry up the soil to a marked dagreu, 
eve11 if snch conditions are followed by a heavy growth of grass. 
At the same time such treatment causes acceleration of d e n y  and 
a rapid diwppearance of the humus, whereby the suppl J of water 
to the roots and the fertility of the soil is rnnch diminished. 

The draining of the water from the soil and the drying action 
of tree-growth on it is, as above remarked, dependent on the powers 
of transpiration of the various species. The leaves of the ash, elm, 
maple and poplar being rich in water and ash, and giving off large 
quantities of vapour, require more moisture than the leaves of the 
oak and beech, which do not possess these qualities ; and the beech 
and oak again less than the needles of conifers, which are feeble 
in transpiratory power. The blue gum (Eucalyptus globulw) N 

especially remarkable for the amount of moisture i t  absorbs and 
gives off. 

Again, the anatomic structnre of the leaves has much to do 
with the transpiration, especially the number, size and shapo of the 
pores and the structure of the epidermis. Broad, thin leaves, d s  
void of hair, with numerous pores, smooth to the touch, and with 
thin cuticle, give off Inore vapour than small, thick, hairy leaves. 
Trees with ~mooth, leathery leaves, which have a strong epidermis, 
coated with a waxy deposit, like Fieus elaatica, laurel, the camphor 
tree, kc., transpire little, and are ahle to exist in dry countries. 

The hairy growth on leaves serves as a protection against ex- 
cessive light, evaporation and loss of heat at night. Most of the 
plants ou ~teppes and deserts, on high mountains, in sunny and 
dry placer bnve on this account a silky or woolly growth on their 
leaves, or tlie!~ spide~rllis is tufted. The thin, shiny, waxy covering 
on the skin of the apple, plum and other fruits, on the needles of 
some coaifers, also the thicker, waxy coating on the cactus, . . 
lignum vita, &c., much d i m i o i s b  the evaporation ; in the same 
w-y as a growth of cork or the rind of a potato do. Remove 
tbwe protections and rapid desiccation hllowe. 

Leaves rich in water give off more vapopr ia the same time 
than leaves poorer in moisture. If f~ssk ly  plwked leaves are 
exposed to the air, it will be observed that thwe ~ichsst in looiatur6, 
snch as ash, elm, mple,  willow, &c., wither more q~iokly than 
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leaves containing less water sucl~ as oak, beech and birch. If 
laves nre placed undet water for a time and then exposed to the 
air, they fade much sooner than if they had not been sonlied, 
because they imbibe moisture and subsequently give it off more 
freely than they did before. For a similar reason grass mows 
shortly after rain, dries more rapidly than it would otherwiee. 
This is explained thus; the valves of the pores in the leaves which 
are rich in water open in the presence of excessive moisture by 
hydrostatic prcasnre, and thus transpire freely, whereas in the 
absence of moisture they close and prevent the dispersion of 
vapour. Lifeless vegetable matter (leaves, potatoes, turnips, &c.,) 
give eff vapour and dry up more quickly than living plants. 

The transpiratory power- is, however, not only dependent on 
species, but also in the sa111e species on the age of the foliage, on 
the nature of the root-system, on climatic and meteorological 
influences, on the amount of light, and on the chemical and phy- 
sical attributes of the soil. By increased temperature, hy dry 
winds, by solar intensity, by ~noisture of the soil, the transpiration 
of t m s  is increased, and it is diminished by the reverse coodilions. 

I n  a soil strong in minGrals, and in clay, the formation of the 
moisturt+imbibing rootlets is much more vigorous than in a sandy 
mil poor in nourishment, Thus, when plants are well nourished, 
the transpiration h o m e s  more vigorous, and the activity and pro- 
ductive energy af the plant become greater, But not only is 
the amount of vapour given off dependent on the amount of water 
and nourishment in the soil, but i t  increases with the temperature 
of tbe earth, because with increased warmth the activity of the roota 
increases. The root activity ceases at a temperature of 32' F., and 
even a t  a few degrees higher the work done is inappreciable, and 
such a temperature is frequent in early spring and lata autumn. 
The transpiration from the leaves is stopped or reduced to a 
minimum when tho air is saturated with moisture or fog, whilst 
dew and rain only hinder evaporation so long as their moisture M 

in contact with the leaves; after the external moisture has dis- 
appeared the leaves give off mare vapour than before, owing to 
the excess of moiature they have imbibed. 

From the circumstance that a forest drains the soil a t  a cer- 
tain depth, me Innst not conclude that every forest-covered soil must 
be drier than an unplanted space, or than laud growing crops or 
grsrj. The soildrainiag qualities of forest can only readily be 
proved when the soil of both the looalities under comparison, a t  
b e t  to a depth of 1 or 2 metres, Is of the same composition, and 
when neither can redre ~notstgre from below, or elsewhere, and 
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this is specially the case in summer and autumn. But when, as is 
frequently the case in nature, the two soils have different chemical 
and physical qualitie3, or when the subsoil varies considerably, it 
may happen that forest soil is at one time drier, a t  another moister 
than the neighbouring fields, meadows or fallow. For instance, 
supposing that the forest soil is composed principally of porous 
material (sand, gravel, boulders, shale), and the field, meadow or 
fallow of non-porous earth (clay or loam), it stands to reason that the 
forest soil must be drier than the other. Or supposing that one soil 
consists of alternate strata of coarse nnd fine earths, the former na- 
turally permitting the passage of water more readily than the latter, 
and that the other soil is of one density throughout, it follows that 
great differences in amount of moisture will be remarked. The 
soil at high elevations is particularly unsuitable to these experiments 
on account of the varying formation and dept,h of soil, whilst di- 
luvial and alluvial soils in valleys, plains and lowlal~ds best adapt 
themselves to correct observation. But even in such soils, before 
cotnmenci~g operations, if the work is to be of any value, careful 
trials should first be made by boring or taking ample  sections. 
I was myself only with greak difficulty able to find snitahle plots 
for experimenting, but I had frequent opportunity to prove the 
extraordinary difference in the amount of water held in various 
soils. I noticed differences of between 3 per cent. and 88 per cent., 
and i t  is noteworthy that even in the wet moorland (where the 
latter reading was taken), on which stood a forest of mixed spruce 
and Scotch fir, a slight decrense in moisture was apparent in the 
rooLzono, in spite of the fact that moisture from below must have 
been drawn np by capillarity. 

The following examples will show how rich in water the covering 
of the soil can be in favourable circumstances :- 

On the 17th August, 1885, after rain. moss taken from a 60-year 
old spruce forest contained on the upper side 72.33 per cent., and 
on the lower 76.64 per cent. of water, whilst the layer of humus 
beneath it held 71.57 per cent. 

On the 22nd Augnst, 1885, in another spruce forest the covering 
of moss contained 75.22 per cent. in its upper portion, and 70.69 
per cent. in the lower, whilst the humus below held 69.02 per cept. 
of water. 

On the 9th September, 1885, after a day-and-a-half of rain, the 
upper portion of a mound of moss held 80.45 per cent., the lower 
portion 74.61 per cent., and the humus below 74.42 per cent. of 
water. 

The great absorbent power of moss is here clearly demonstrated. 
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Moss, when not overlying vegetable mould, does not part with its 
moisture until, saturation point being reached, it continues to 
receive.a further supply of water ; so it may be often observed that 
when a dry sandy soil has a covering of moss, the roots of the treea 
do not penetrate deeply into the soil, but spread out in the upper 
layers which are rich in moisture and humus. If moss growa 
higher than (3 c.m. or 10 c.m., i t  keeps back too much water, and 
decreases the percentage of moisture in the soil. 

F'ect offield crops on the mohture of the soil. 

The drying of the soil is aided by all other growing plants as 
well as by forest trees. To prove this, let two glazed non-porous 
flower pots be taken, and the one planted whilst the other is left 
unplanted. If now equal quantities of water be supplied to each, 
it will readily be seen that the soil of the pot contaiuing plants is 
drier than the other. 

The nulnerous experiments of Risler, Wilhelm, Breitenlohner, 
Schuhmacher, Eeer and Wollny .have shown that a soil bearing 
field crops gives off a far larger quantity of vapour, and is much 
drier in the root-zone than an uncultivated field otherwise similar. 
Risler and LVolluy have further proved that crops like clover, 
lucerne, peas, and meadow grasses remove from the soil the Inore 
water, the thicker and higher they grow. As the value of the crop 
of fodder plants depends on their closeness and height, it is evident 
that these crops require more water and dry up the soil quicker 
than other field crops. 

The question as to whether forest trees or field crops withdraw 
most water from the soil has hygienic importance, and especially in 
relation to the supply of spring water. I have shown above that 
meadow grasses use more water and dry up the soil in the region 
of the roots more quickly than forest growth, and various other 
circumstances point to the fact that field crops also affect the upper 
layers of soil more than forests do. The fact that forest trees 
possess leaves with a tough and leathery cuticle which field crops do 
not, points to the probability that the former give off less vapour 
than tho latter. And as it has been proved that the tnnspira- 
tion of plants stands in a fixed relation to the absorption of water 
with the minerals therein dissolved! there can be no doubt that 
the richer the leaves are in salts, the more vigorous has been the 
transpiration of the plant. If the transpiration of the leaves is 
suppressed or deficient, the supply of mineral salts from the soil is 
also deficient, and the normal nourishment and powth  of the plant 
ia impossible. The more water plants lose by evaporation from the 



leaves, the more moisture the plant must have drawn from the soil, 
a d  the more mineral salts must have reached the leaves. Thus 
the quantity of ash in the lenves gives a fairly accurate estimnte of 
the transpiratory power of the plant. The average amount of ash 
contained in vegetables is about 16-18 per cent., tobacco and hops 
17 per cent., turnip leaves 13-16 per cent., potato lenves 8-9 per 
cent., lacerne 7'36 per cent., red clover in flower 6.86 per cent,  
meadow hay 6.98 per cent., oak leaves 4.83 per cent., beech leaves 
8.64 per cent., silver fir leaves 2.97 per cent., larch leaves 2.49 per 
cent., Scotch fir 2.20 per cent., spruce 2.38 per cent., Austrian pine 
1-91 per cent., mountain pine 1.96 per cent. The small transpi- 
ratory power of conifers compared with deciduous trees is here 
evident, as well as the fact that oak and beech give off mnch less 
moisture in vapour than clover, meadow grusses and other field 
crops. At the same time the transpiratory power of the leacer 
does not give direct proof of the reqnirements of the tree in w a t ~  
and its ability to dry up the soil. For in~tance, of two trees whoso 
leaves possess equal power, that one which has the heavier foliage 
will use up most water. Birch leaves are on an average richer in 
ash than beech leaved, but owing to the scanty foliage of the former 
it,g total reqnirements in moisture are mnch less than those of the 
latter. The wild acacia has leaves richer in ash than the copper 
beech, hut it thrives in drier soil on account of ita lighter 
foliage. 

I n  the same way the amount of water used by field crops does not 
depend entirely r n  their transpiratory power, but also on the ar- 
of their leaf-surface, on the density of growth, and on the period 
of vegetation. The period of the most rapid formation of organia 
matter is also the period of the greatest consumption of water, and 
more water is therefore required by a plant a t  middle age than 
when approaching matnrity. 

The experiments of Risler in 1870-71, show that the amount of 
water given off in vapour by forest trees is less than tbat evapo- 
rated by field crops. He gives the following amounts in gram- 
per hour per square decimetre of leaf surface :-Lucerne 0-46,'eab. 
bage 0.25, grass 0.21, oats 0.14, wheat 017 ,  and oak and silver fir 
only 0.06 and 0.05. The daily mean evaporation ex)ressed in mm. 
of height was for lncerne 3.4-7-0, meadows 3.1--7*8, w b t  
2.7-2-8, rye 2.26, potatoes 0.74--1.4, oak 0.5-1.1, d v e r  fir 
0-5-1.0. Risler also proved that an acre of forest gave & ig 
water of evaporation about three times more moieture than a similar 
area of uncultivated land, but less than a similar area covered wit4 
fodder crops such as lucerne, clover or meadow grasstu. 
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Th. Hartig's experiments show that, other circumstances being 
iden tical,- 

A quRro metre of water gives off 
in evaporation, ... ... 2,000 grurnmes in 24 hoarr. 

A squsrs metre of unplanted bare ... ... soil, ... 2,600 w tr 

A square metre of eloeely grown ... ... 0.t8, ... 9,000 ,, ( 9  99 

Wlrilst a square metro of leaf surface in- 
... ,, Beech forest, ... 210 n n 

Oak, ... ... ... 280 ,, 9, n ... ,, Bpmce, ... ... 200 n tr 

Hartig also reckons that in a forest of 1,600 stems to the wra, 
during 180 days of active vegetation there are given off by eva* 
ration from s v e y  8,000 square yards the amount of water n&d 
below- 

Mean for varieties of forest growth, up to ., 102.8 m.m. ... Decidoons forests, u? to ... ... 135.4 ,, ... Coniferous forests, up to ..- ... 61.4 , 
that is sufficient water to cover that surface to those depths. 

All the evidence collected tends to show that field crops, espe- 
cially grass, clover and other perennial plants, give off by evapra- 
tion more moisture than forest plants, but the latter withdraw wa& 
from a greater depth on account of their long roots. Although 
forest trees need less water than field crops, still their requiremen& 
are so considerable, that in many parts of the world the want of 
moisture is prohibitive-to the existence of forests. This is easily 
onderstood when we remember that trees not only store up a large 
quantity of water within themselves, bqt a190 give off through 
their leaves during one day of active vegetation two to four times ae 
much water as their dried foliage would weigh, and that even the 
needles of the evergreen conifers give off every day an amount 
of water equal to one-half their weight. For instance, a vigorous 
spruce tree 85 years old contained, according to my experiments, 
in ita wood and leaves about 2,200 lbs. of wnter, and a silver fir 
of the same age, from the same locality, about 264 gallons of water. 
According to Hiihnel's experiments, an ash tree stauding in the 
open used up daily from April to the end of October on an average 
en amount of water equal to four times the weight of its entire 
foliage, the weight of the foliage being reckoned after it had been 
dried by exposure to air. 100 grammes of this dried foliage would 
in i b  green condition give off in vapour during this period more 
than 85.5 litres of water, that is daily about 400 grammes. A 



birch tree with heavy foliage standing in the open gave off in 
vapour during 6 months 7,086 kilograrnmes of water,.or daily 38 
litres ; a beech tree 115 years old lost by evaporation from June 
to November 8,968 kilogrammes of water, that is daily about 50 
litres ; in the case of a beech tree 50 to 60 years old, there was 
during the period of active vegetation a loss of 1,793 kilogrammcs, 
or say, a daily evaporation of 10 litres. The total quantity of 
water which a beech forest 115 years old gave out in vapour dur- 
ing the vegetation period for every hectare, amounted to 4 million 
kilogrammes (or about 580,000 gallons), and if this water were 
spread over the area it would cover it to a depth of 400 m.m. In  
Garmany the rninfall averages 750 m.m. yearly, thus the atmos- 
pheric precipitr.tions of moisture are with us about twice as much 
as is required for the welfare of a beech forest. 

If the above details serve merely to give a general idea of the . 
effects of tree growth on the rlloist~ire in the soil and its drainage, 
still we have learnt that our deciduous trees cannot enjoy the ne- 
cessaries of existence in those localities where the y ~ r l y  aluonnt of 
rain, snow and dew is nnder 400 m.m., and tlie soil remains too 
dry during the period of active vegetation. 

With regard to the ~ ~ n o ~ l n t  of spring water in any place, it 
results from the above-detailed observatious that in comparieon 
with an unplanted baro area, forest land will diminish the supply 
ofapring water ; but that it hns a better effect 011 the supply than 
meadows, pastures and clover fields have. The forest per se cannot 
create springs, but it is much more effective in preserving existing . 
springs than field crops. Extensive deforestations are followed by 
rapid drying up of springs, because the soil is promptly covered 
with grass and weeds which nse up more wnter and permit less to 
drain through than forest laud would, and this is proved by num- 
berless experiments in the most varied loaalities. 

IMPROVED SYSTEM OF REVENUE TICKETS. 

AT certain chankie or stations in the Dehra Dlin Division, 
revenue is collected on fuel, bamboos, grass, and minor forest pro- 
duce by means of tickets. Formerly these tickets consisted of 
thin paper of various colonrs, and on the back of each ticket was 
stamped '' Dehra Dtin Forest Division." On the face of each 
ticket, the moharir at the chanki recorded, in Urdd, the exporter's 
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name, the class of produce taken out, and the date and serial 
number of the ticket. Each ticket held good for one day only 
-the day of issue--and in the evening the exporter on his re- 
turn gave up one-half to the moharir, retaining the other half 
himself. 

The colours represented various values, thus-a peen ticket had 
a value of 6 pies ; a white ticket, 9 pies ; and so on. Under the 
cover of one green ticket, a purchaser might export any article, the 
duty on which was 6 pies, such as a head-load of fuel, or of fodder . 
grass, 01. of thatching grass. Similarly for one white ticket, any 
article, the duty on which was 9 pies, could be exported, such as a 
head-load of maljhan leaves (Baulrinia Vahlii), or of bhtibhar 
grass ; and so on: for the other ticketa and values. 

Such in brief was the old system, and it,is in order to draw the 
attention of readers of the Forester to an improved system, intro- 
duced by the writer, that these notes are put together. 

The principal revenue chauki .of the Dehra Dhn Diviaion is 
situated at  Hardwar, and the total number of loads of various 
sorts that pass through this chauki during the year is on an aver- 
age 36,000. The daily average varies greatly ; during the rains. 
not much business is done, and at  other times, especially for some 
months before the Hardwar Fair, which is held in April, as Inany 
ae 200-250 tickets are given out every day. 

For a long time back i t  was known that the moharir could not 
cope with this large demand in the way in which it was originally 
intended, viz., that each exporter should be ~rovided with a ticket. 
He found that he had not time during the early morning hours to 
write out each ticket, and enter the details in his register ; hence 
he invented the sysbm of collective tickets. 

A gang of eight men, say, required head-loads of dry bamboo8 
and altogether could export 10 scores and 10 bamboos. The royal- 
t y  on these at  1 anna 6 pies per score amounts to 15 annas 9 pie. 
Hence the moharir would issne a collectit~e ticket, composed as fol- 
lows :--seven blue tickets at  2 annas each, one red ticket at  1 nnna, 
and one white one at  9 pies. Pasting these colours together he 
would issue it as one ticket, and give i t  a serial number, entering 
the details on the face of this compound ticket and in his register 
ae well. Another example may be given ; four men required 2& 
mres of green bamboos, the royalty on which is 2 annas 6 piea per 
score. They received a collective ticket compoeed of two blue tickets 
at 2 annaa each, one yellow one at 1 anna 6 pies, and one white one 
at 9 pie, total 6 annas 3 piea. 

By this means a good den1 of labour mas saved, and the issue of 
x 
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tickets rendered possible within a reasonable time ; but the sjstem 
wns still open to many objections, the chief of which were- 

(I). The impossibility of checking i d e  the foreet the export of 
material, one individual of n gang holding the collective 
ticket*, and all the rest of the party being without tickets; 
and they might he, and generally were, n mile or so away 
from the ticket-holder. 

(2). The difficulty in checking the tickets issued by the mohar- 
ir, and comparing them with the revenue collected. 
Whether this check was made by the Range officer or by 
the Divisional office, i t  wai found exceedingly trouble- 
some, owing to the material used (thin ~nper) ,  the ~ 0 1 1 ~ -  
tive ticket, and the hurried, and freqnently illegible, Urdd 
writing. 

(3). The delay in the issne of the tickets at the chauki, affecting 
the exporters ; the liability to error in entering in the re- 
gister the serial number, the amount of revenue, and the 
kind and quantity of produce removed. 

The new system, which was introduced last November, and is 
after five months' trial found to be working excellently, consists 
in the issue of printed cardboard tickets of the same shape and size 
as railway tickets, but of various colours, each colonr representing 
a price as before. Thus, there is one set of green tickets with the 
printed serial numbers rnnning from 1 to 30,000, also having tho 
words " Fuel head-load 6 pies'' printed in English on the face. 
The moharir is provided with a railway date-shmping machine, 
and all he has to do in the issne of these tickets is to stamp the date 
and receive the money, which occupies a few seconds. The Forest 

. puard~ have all been taught the English figures, and the colonr of 
the ticket tells them the price ; what they are mainly concerned 
with is the date, and it is stamped on the ticliet thus 27-10-89. 
There is no entry in the register, no writing of the exporter's 
name ; at the end of the day, the moharir, knowing what number 
he opened with, can easily tell how many tickets he has issued, 
and what his revenue ought to be. 

There is another set of green tickets hearing a serial number from 
1. to 5,000, and having " 6 pies " printed on each, but otherwise 
blank ; these are issued for the export of head-loads of fodder and 
thatohing grass, and one or two other articles of minor forest pro- 
dnoe, the total annual export of which is not sufficient to warrant 
their being printed, as to the article exported, though this could 
be done if necessary. On these tickets, the moharir enters the 
produce in Crdd. . . .  . . . . .  . 



Similarly for the other colours, six in aU : whenever the annual 
export of any one article is considered important enough, the name 
of the produce exported has been printed on the ticket. 

Under this improved system, the principle is that every load 
has its ticket ; if two men driving five ponies require pony-loads 
of fuel, they are supplied with 5 yellow tickets at 1 anna 6 pies 
each. There is no delay at the chauki, and this tends to increase 
the number of exporters. The checking of the iasue and cornpar- 
ing it with the revenne is rendered comparatively easy, and can be 
carried out either by the Range oEcer, or in the Divisional office, 
without loss of time. 

There is a slight difficulty in the case of green bamboos, which 
can easily be remedied when the next supply of tickets is ordered. 
A score of green bamboos, 10 feet long, is sold for 2 annas 6 pies. 
I f  a man can carry a score, he is supplied with a printed buff 
coloured ticket, with its own serial number, for a payment of 2 
annas 6 pies. But as all sorts and conditions of men export these 
bamboos, which are almost entirely used up in the basket trade in 
Hardwar, it frequently happens that he can only carry some num- 
ber less than 20. Now at the rate given above four green bam- 
boos are worth 6 pies. Hence, if the exporter can only remove 
16 bamboos, he is snpplied with a blne ticket, raluc 2 annas; 
if 1 2  bamboos, with a yellow ticket, value 1 anna 6 pies, and SO on. 
At  present the moharir has to enter the number of bamboos on 
the tickets representing fractions of a ecore ; eventually they can 
be printed. But the exporter must remove 20, 16, 12, 8 and 4 ; 
he cannot remove intermediate numbers. This is a slight disad- 
vantage no doubt, but time will furnish a remedy for this. 

I t  now remains to examine the cost of this system as compared 
with the old one. A11 the material was ordered from Messrs. 
Waterlow and Sons, of London Wall, through Messrs. Gillanders, 
Arbrlthnot and Co. of Calcutta, an 1 was delivered free on rails at 
that city for the sum of Rs. 314-2-0, distributed as follows :- 

RE. A. P. 

(1). A ticket-issue case of polished teak to 
hold 5000 tickets, ... ... 86 0 0 

(2). A ticket-dating press to etnrnp in ink, 50 0 0 
(8). 11 4,000 coloureil tickets, prillted at Re. 

... 1-9-0 per 1000, ... 178 0 0 -- 

... Total, 314 2 0 

The camage to Dehra cost about Rs. 23. 
Thus omitting the initial cost of the ticket-issue case, and the 



stamping machine, which will last for a long while to come, the cost 
of an estimated annual outlay of 36,000 tickets comes to about 
Rs. 60 compared with the original cost of the colonred paper 
tickets which was nearly Rs. 50 a year. The increased expenditure 
is 89 nothing by the side of the great advantages gained, and the 
large revenue of the Hardwar chauki, which amonnta to Rs. 6,000 
a year. 

One or two points may still be noticed. There is no objection 
whatever to having the tickets printed in English ; none of the 
exporters can read, and as a rule the Forest Guards who patrol 
the forests cannot read Urdu-anyhow they cannot read print& 
Urdu, which is even read with difficulty by the ordinnry verna- 
cular clerk. Thus, the only people who are interested in what is 
printed on the tickets, are the Divisional officer, the Range oflicer, 
the Clerks in the head office, and the Moharir. The latter could 
easily be taught the few simple words necessary, and all the others 
know English. 

When the exporter returns to the chauki with h i  load, the 
ticket is cut into two pieces, the dated half being given to the 
purchaser, the numbered half being eventually sent to the Divisional 
office. Thus, no ticket can be used twice over. I t  is, moreover, 
quite clear that this system renders dishonesty on the part of the 
moharir almost impossible, and i t  is unnecessary to dwell on t h h  
point fnrther. 

If the export were very much larger than i t  actually b, it would 
be worth while probably to manufacture the tickets at  the head 
office, purchasing the blank cardboard of different col01~8, and 
doing all the printing oneself. Messrs. Waterlow and Sons sell 
d l  the requisite machinery. 

A. SMYTHIEB. 



JJ.  ~ ~ H I K A R  AND RAYEL. T 
TIGERSHOOTING EXTRAORDINARY. 

IT was about half-past six on a cold raw morning in January, 
when, on turning out of bed, I heard a noise in the jungle not far 
from the Forest resbhouse, reminding one strongly of the episode 
in a pig's life jnst before i t  enters the Pork-butcher's shop as 
'; pork." Feeling curious as to the cause of pipgie's evident dis- 
composure, I quickly had the elephant got ready. I n  abont 20 
minutes we started off for the spot, guided simply by the unabat- 
ed sque~ling. We soon found ourselves nearing the place, which 
was in a very thick piece of jungle (chiefly planted shisham and long 
grass above the elephant). We now caught sight of several pigs, one 
large sow in particular, gazing intently in a certain direction, 
from whence the cries appeared to proceed. We made for this spot 
and the pigs reluctantly dispersed. As they did so, I jnst caught 
a glimpse of an animal bounding away in the grass, but not a 
sufficiently long one to be able to recognize its nature. I n  the 
grass, on the spot which i t  had jnst left, we now perceived the un- 
happy songster, a huge boar with large tushes, lying on his side 
in a slight depression, into which his life blood was rapidly flow- 
ing. He could do no more than moan his thanks to us, so we 
left him to look after his antagonist. After a fruitless search 
of abont a quarter of an hour .we returned to the boar, just in time 
to see him trying to hobble away. Thinking that if I allowed 
him to escape I should lose my last chance of getting a sight of his 
enemy, 1 gave him a pill, and he, after running abont 50 yards, 
fell down dead. I then climbed up into a tree some way off, hav- 
ing previously sent away my elephant, and matched. I n  abont 
two hours' time I heard a quiet heavy tread, and thought I caught 
sight of some beast near the boar. I waited another hour, and 
then being hungry, and having had no breakfast, got down from 
the tree and had another look at the boar. There I found the 
unmistakable pugs of master Stripes. I went off to the bungalow, a 
distance of only abont a quarter inile, had breakfast, and then had a 
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machan built in a thick tree, and pulled the pig into a favourable 
place for a shot. I got up on to the machan at 3 P.M., and had been 
sitting there only about an honr, when I had the pleasure of seeing 
the head and shoulders of a huge tiger in the grass close to the 
boar. I did not wait to see which bit of the pig he fancied most, 
but fired, hitting him just below the shoulder, and breaking his 
fore arm. He  writhed about and groaned a good deal, but did 
not show himself again. I n  a short time my elephant arrived, 
according to arrangement, and we nppronched him warily. After 
a good deal of listening and straining of eyes I managed to get a 
right and left a t  what I took to be the tiger in the grass, and had 
the satisfaction of seeing him roll over apparently dead. W e  
were about to go for men to pad him, but tliought i t  advisable 
first to make sure that he was dead. I shouted a t  him, which 
had the instantaneous effect of giving him renewed life. 

He tried to charge, and I tried to stop him. Unfortunately 
my first shot, fired as the elephant was describing a sehicircle, 
had the effect of not only making me miss, but also of nearly 
npsetting me off the pad. I however got a more steady ~econd 
shot, and the bullet enbred his skull nnder the eye. 

I t  then only remained to pad him. He  was not particularly big, 
being 9 feot 5 inches as he lay ; but was evidently in his prime, 
os his teeth testified. He had not suffered the slightest injury 
from the boar, though the latter was armed with formidable tushes, 
and the struggle must have continued for nearly half an honr. 

The boar had terrible wounds nnder the neck and about the left 
shoulder, which was half severed from the trunk. 

25th Januay, 1890. HOPLINX. 



THE INJURY DONE TO FORESTS BY S H E E P  AND 
GOATS. 

(IT is with real pleasure that we reprint the following papers on 
the injury done to forests by sheep and goats. The great im- 
portance and urgency of the question of introducing some more 
rational method of grazing goats and sheep than that a t  present 
followed is unquestionable, and it was time that the irresponsible 
and ill-considered remarks of the Agriculture Department of the 
Bombay Government were refuted). 

I n  the Resoluti~n cited in the preamble, the Government of India 
drew attention to the injury caused to the vegetation of unprotected 
tracts of country by sheep and goats. " Extensive areas now bare 
are known," it was said, " to have been once covered with a rich 
growth-if not of forest, still of scrub and grass-that would, if 
not destroyed, have formed a rich pasturage." I t  was pointed out 

. that there were many fodder trees and bushes which, if not des- 
troyed by sheep and goats, would, bjr drawing upon a supply of 
moisture below the snrface of the ground, maintain their life and 
vigour when shallow-rooted crops and grasses are parched and 
withered. Further, in allusion to a Report by M. Boppe, inspector 
of French Forests, on the forests of .Scotland, in which he attri- 
bi~ted the barren condition of waste lands in that conntry to the 
sheep, it was noted that there is very strong ground for believing 
that the goat has been the one chief cause of the present bareness 
of large tracts of country in Northern India." 

2. I n  a series of Appendices to the Resolution to which refer- 
ence has been made above, extracts from various Reports were 
quoted in illustration of the irretrievable damage caused by sheep 
and gonta to grazing lands. In  the Note" which accompanies the 
present Resolution, the Inspector-General of Forests has accumu- 
lated further evidence on the same subject, which demands serioae 

Dated 11th Jane, 1889. 
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attention. His Excellency the Governor General in Council now 
desires that the question of dealing with goat and sheep grazing, 
a t  any rate on State lands, and of confining it to areas where the 
least harm would result, should receive the practical consideration 
of Local Governments and Administrations. The Government of 
India is convinced that the grazing of these animals, especially of 
goats, is incompatible with rational forestry, or even with the 
preservation of the ordinary bushes and trees of the country ; and 
considers that the arms to be devoted to the growth of forests 
must be separated from those to be sacrificed to the pasture of 
browsing animals. The circunlstances affecting the separation in 
question, however, vary so much in accordance with climatic con- 
dit.ions, that the questiou should be considered in each locality on 
its own merits, due weight being given, in ench case, to the capa- 
bilities of the land, and to the advantages of sylvicultural treat- 
ment on the one hand and of pasture on the other. 

3. The measnres which must be raken to deal with the matter 
must, therefore, be left entirely in the hands of the Provincial 
authorities ; but His Excellency the Governor General in Council 
desires that any rules or instructions which may be drawn up in 
pursuance of this Resolution inay be submitted for the information 
of the Government of India. 

Dated 11th June, 1889. 
Of the causes which have led to the disappearance of forests in 

inhabited countries, none have been more powerful or universal, if 
we except fires and the clearing of wooded lands for cultivation, 
than the grazing and browsing of animals, mosb of all of the goat. 
This fact is so fully recognized in most European countries that 
the grazing of sheep and goats in the State forests has long been 
absolutely prolribiled (" non-obstant tous titres on possessions con- 
traires ") as incompatible with the maintenance of a crop of trees 
on the ground. Recent instances of the destruction of forests 
brought about by unrestricted grazing are, therefore, rare in thoee 
oountries, for the same reason that modern instances of the des- 
truction of populations by pestilence are rare, namely, that the 
causes of these disasters have long been recognized and memarer 
taken to prevent their having effect. 

2. A proposal to admit sheep and goats to graze in the State 
foreate would be regarded, not alone by Forest OScials, but by the 
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general public in Europe much as a proposal to return to the sani- 
tary arrangements of the Middle Ages would be regnrded by the 
inhabitants of London or Paris. But in India phenomena due to 
causes which are relatively slow in their action are less understood. 
C'onsequen tly many rnattks connected with forest management, 
which in Europe have long been decided and have passed beyond 
discussion, are still considered moot questions. Until recently the 
exclnsion of fire from the State forests was stated by many to be 
injudicious and oppressive, or at least un~~ecessary and impractic- 
able. The hard struggle which the Forest Department had to main- 
tain for many years, before its views on this subject were generally 
accepted and understood, is now over.* But forest grazing, which 
iq many cases is hardly less disastrous than forest firm, has still 
advocates outside the ranks of the Forest Department. 

3. It will be seen from the following extracts (Appendix) that 
there is a general consensus of opinion amongst Forest Officials, 
both in India and in Europe, that areas in which sheep and goats, 
especially goats, are allowed to feed cannot be utilized for the pro- 
duction of trees or wood. Although horned cattle may, in certain 
cases, be allowed to graze in areas under regular forest treatment, 
provided that the entire management of the grazing as regards the 
number of animals, the portions of the forest to which they are to 
he admitted, and the periods and seasons during which they are to 
be grazed, is placed in the hands of the forest guardians, sheep and 
g?ats must be absolutely excluded from such areas. 

4. It is not meant by this that sheep and goats must be exclud- 
ed from all wooded areas, but that the areas to which it is found 
necessary or advisable to admit them, cannot be permanently main- 
tained as forests, or regularly and economically treated with a view 
to the production of trees. The Forest Department holds the lands 
in its charge for the purpose of managing them in the interests of 
the people of the country and the community a t  large, and it is, 
therefore, necessary to determine in each case what those interests 
demand, which of the products the lands are capable of ~ i e ld ing  

So it waq thought, but Prof?weor Wallace, from Edinburgh, has lately dis- 
covered that the bent way tc, grow trees in India is to burn them down; that 
forest fires, which are considered pnhlic calamities in 'Europe and America, rue, 
in India, " a naturalproceaa of healthy retardation under which a12 the magni- 
$cent foreats of I d a  harm been nursed and reared." (" India in 1H87," by 
Robert Wallace, Professor of Agriculture, kc. ,  University of Edinburgll). Profes- 
sor Wallace was not aware that almont the only " magnt$cent&mtu" left ip 
India are to be found in places where forest firm cannot, or do not, w u r  an a rule. 

L 
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are most required and most useful, and what are the methods of 
treatment by which these products can be obtained. If it is deci- 
ded that the interests of the community require that the lands 
should be permanently maintained under forest, either for protec- 
tive or climatic reasons, or in order that they may yield a mpply 
of wood or wood products, the history of centuries in almost every 
country and climate in the world shows that they cannot also be 
utilized for the purpose of maintaining sheep and goats. If, on 
the contrary, it is decided that the lands can, with greater benefit 
to the community, be devotsd to the production of fodder, it is  
useless to attempt to manage them as forests by regular methods 
of forest treatment or to spend money on works of forest improve- 
ment. 

5. The proper management, in the interests of the people, of 
the pnblic grazing lands which exist in India is eminently worthy 
of the attention of a Government, which is also the-great landlord 
of the county. I. agree entirely in the wisdom of the policy, pro- 
posed in the Revenue and Agricultural Department's Resolution 
No. 168.  of 1st March, 1883, in so far as it recomn~ends the plac- 
ing of State fodder reserves under special treatment. Wherever 
this has been tried, the experinlent has met with success ; and the 
production of fodder has been largely increased. NO doubt the  
ragional management of fodder lands involves a certain amount of 
additional labour, in so far that i t  is easier to take the animal to 
the fodder than the fodder to the animil ; but there can he no 
doubt of the fact that no method of reaping is so wasteful as that 
by the mouth of cattle, which is, therefore, excusable only when 
the supply of fodder is practically inexhaustible, or where the cha- 
racter of the country so nearly approaches that of a desert as to 
render a more advanced system not feasible, or on the alpine pa s  
ture lands above foresbgroup which are uninhabitable doring the 
winter months. In  order to gain a certain basis for the proposals 
made in the above-quoted Resolution, i t  seems to me advisable that  
those pasture lands, belonging to the State, which are not destined 
for permanent cnltivation, should be created State Reserves under 
the Forest Laws of the Empire. There is nothing in these laws 
prescribing any special treatment or management, and though all 
reserves thus created would have the same legal status, they might 
be classed as either forests, fodder reserves, or grazing grounds, 
~md ,  within the latter, areas might be set apart in  which even the  
goat or the cnmel may be admitted. 

SIMLA, B. RIBBENTROP, 
11th June, 1889. Inxpectw- General of Foreutr. 
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In 1886 t h e  Di rec tor  of Agriculture in the Bombay Presidency 
remarked as follows in his Annual R e p o r t  :;-- 

I' Paragraph 111.-Last year I quoted a t  length the reconimendatiocse 
of the Commissary General on the subject of improving the mutton an& 
beef supply in quality as well as in quantity. I llave placed myself in 
communication with that  officer, and have by his conrtesy obtained 
promiaes of facilities for conducting experiments a t  the Commissariat 
P a m  of Alegaon near Poona. A s  no final ecl~eme has yet been aab- 
mitted to Government, I merely note the  fact here that the snbject llae 
not been neglected, bot  is in a fair wcry of receiving special attention. 
Special attention is  not only called for by the representstions of the  
Corumi~sariat Department, that the danger of a meat famine is not to be 
overlooked, but also by the increased efforta of the Forest Department to 
improve conservancy. The rigorous exclusion of sheep and goats from 
lands set apart for forest is insisted upon. Such exclusion, however 
necessary in the interests of foreet conservancy, must naturally act io 
the direction of etill further diminution of the meat supply. Sheep are 
moat vcrlaable auxiliaries to arable farming, but cannot be kept to arable 
Icrnde re in England; for here we have no subetitute for rook, which 
form the  food there of sheep penned on arable land. Sheep are pasture- 
fed. The exclusion from forest lands may be, I think, carried too far. 
Bheep and goats mnet be exclnded from conserved areas planted with 
young seedlings, to secure any result a t  all in reboisement. Goats are 
more hsrmfol than sheep, but the  latter cannot be kept without a certain, 
though small, admixture of goats to lead the way. But  neither sheep 
nor goats can reasonably be excluded from pasture lands, or from well- 
eatclblished forests. Sheep form the safest stock for a raiyat to keep, 
showing a power of eking ont a subsi~tence when other stock die of 
strrvation. Mr. Jamds Strip, of Ahmedabad (Government Resolutiou 
No. 9451, dated 23rd November, 1885), has given a n  account of some 
interesting experiments carried out by him. These praotically were 
keeping sheep on arable land, feeding them chiefly on babul pods, in the 
same way aa sheep are fed on roots in England. H e  reports that  he 
succeeded in bringing sheep up to 70 fbs. dead weight, and found tllo 
business a profitable one. H e  does not anticipate a mutton famioe. 
pointing out  that the extensive jnngle and grazing lands of Marwar can 
breed sheep for the whole Presidency. H e  advocates the cross between 
the Qujarat and the Deocrra sheep. I have no doubt that  the extel~sion 
of  babul cultivation in set areas, wllich I have ~ t rongly  adrocatcd,  ill 
gu a large way to increasing the food s ~ ~ p p l y  requisih to keep up the 
,flocks of the cooutlg and to increase their numbers." 
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A n d  in a demi-official le t ter  f rom t h e  A c t i n g  Director  of  
Agricul ture,  Bombay, t o  the  Secre ta ry  t o  t h e  Government  o f  
Ind ia ,  Rsvcnue  and  Agricul tural  Department ,  dated Poona,  17th 
February ,  1888, Mr. Muir-Mackenzie says- 

"Mr. Ozanne left last night, and your note reached me too late  l o  
catch the only train wliiclt would have taken i t  to Bombay before t h e  
mail left to-day. I n  his letter to Government, No. 2120 of 30th Norem- 
ber last, on the subject of an alleged decrease of stock in certain agricul- 
tural districts, he writes :- 

"'The extension of the area included in forests hm no donbt tended to dim- 
inish the facilities for sheep rearing, especially as this extension has been 
accompanied by'a rigorous exclusion of sheep and goats from forest lands. 1 un 
not an ndvocate for the rigorous exclusion of sheep and goata from forest areae. 
I think the Forent Department goen too far, and that even in its own interesb 
the policy may be relaxed. Goats do harm, end there is no objection to their 
general exclusion, pmvidrd one goat be allowed to some '20 or 80 aheep. 
Sheep will not graze uuless led by goata. Areas planted by the F m t  Depart- 
ment and areas specially closed for planting lnust of course be excepted. As a 
proof that it is not impracticable to conserve foreats and at the anme time to 
permit light gfezing, with considerable addition to Forest Revenue, I may cite 
the remarks made by the Conservator of Forests, Bgderabad Assigned Distrih. 
Further, on the Government Farm in Khandeah, where the pasture Lon& are 
regularly grazed, the progress in tree-growing compares very favoarsbly with 
that made in the forest lands adjoining where grazing is prohibited,' 

" I will only add a word or two about the Khandeeh Farm experience. 
Ozanne told me yesterday that the farm originally had two grazing nrnn, 
arid that  the Forest Department had managed to appropriate one of 
them, in spite of  the opposition of Stormont, the Superintendent of the 
Farnl. The Foreet Department close the one they thought the best, 
m d  left the Farm tlie worst. Nevertheless, the  trees in the Farm rtln 
where sheep-grazing is not merely permitted, but regularly enforced, beat 
the trees of the Forest land. " 

On th is  Mr. Ribbentrop,  Inspector-General of Forests,  on the 
14th January, 1888, w r o h  a s  follows :- 

" The Forest Department fully recognize the position that  foresb 
must be maintained and treated ~uainly in the interests of rgricnltnre, 
and the only question a t  issne is  by what measures such interaeta are 
best served. W e  have no desire whatevor to keep grazing or evrn 
browsing al~imals out of the forest., when they'can be admitted ni thont  
risk to the improvement of the forests, the maintenance of which hrrs 
ruoh~ly more important purposes to  serve in the interests of agricnltore 
than rnerely to provide forestpnstnre. In paragraph 11 1 of the Agri- 
cnltc~ral Report of the Botltbry Prtlniclency for 1885-86, i t  is admitted 
that sheep and goats must be excluded from 'conserved a r m '  p lmted  
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with young seedlings, if any result is t6 be secured froill reboisement 
operations; but i t  is a t  the same time maintained that neither goats nor 
sheep can reasonably be excluded from pasture lands or from well- 
esteblished foreats. As regards purely pasture lands, the principle con- 
tained in this last statement cannot be questidned ; but in  respect of 
forests i t  must, in the peculiar circumstances obtaining in India, be 
accepted with very large reservations. If the forests were 80 constituted 
that each of the different age-olrrsses occupied a separate area by itself, 
then the  principle could, with regard to cattle and sheep, be carried out 
in those compartments the crops in which were old and high enough to 
be out of the reach of the animals; but goats do harm, even in srlcb 
forests, by nibbling off the bark of saplings and emall poles, long after 
other animals niight be safely admitted. 

"The system of forest management above described, by which age- 
classes are located in defined areas, is, however, very rare in India, a ~ r d  
is, to a great extent, confined to artificially-raieed forests. Most of our 
forest lands are, for climatic reasons, and on account of their prese~it  
constitution (brought about by former unsystematic utilization), unavoid- 
ably managed on the 'jardinage' system, which means that, instead of 
the age-classes being separately grouped, trees of all ages, from the  
seedling to the mature tree, are ulixed up together, either singly or in 
small groups, everywhere over the whole area. Under such conditions 
by which seedlings and young growth are scattered over the whole foreet 
area, t h e  admission of sheep would be dangerous, and of goats fatal. 
But though the principle of Uie 'jardinage' system is to bring the 
felling8 ss frequently as po~sible over the whole forest area, there .re, 
even under this management, ports of many of our forests in which a 
sufficiency of young growth to form a new crop has outgrown damage 
frow grazing, and in which no cuttings have been planned for some time 
to come. In such parts of the forests, which mnst be carefully selerted 
on their own merits, limitcd grazing may, for a certain time, be permit- 
ted without any serious damage resulting tl~erefrom. The diffic~~lty how- 
ever, would be t o  confine the animals to  those areas, which are often 
small and scattered here and there throughout tlie forert. 

L b  W e  are q u i h  ready to admit that grazing should be a!lowed when- 
ever thia is possible without damage, and in must plnces this principle ie 
acted on. I t  seems doubtful, and is not customary in Bundelkhaud, 
parts of the Himalayas, and elsewhere, t h a t  a Bock of sheep requires a 
certain admixture of goats to lead it  ; but if such an idea prevails, i t  will 
necessarily be a great barrier to the admission of the flocka to  forest 
lands. 

"The value of a foreet a s  a grazing ground for sheep and goats in 
creme8 with bad forest mauagetileut, aiid is mostly iu ~ru i~ivorsa rutio lo 
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that  of all other, and moetly more important, interests of agricnlture for 
which the foreat is maintained." 

A n d  later  on, 3rd March, in a demi-official le t ter  to the Secre ta ry  
to t h e  Government  of India, R s v e n u e  and Agr icu l tu ra l  D e p a r t  
m i n d  

I L  I do not consider tha t  Mr. Mackenzie'e letter gives a direct opinion 
on my note of 14th January. H e  only repeats the incorrect assertion 
t h a t  sheep will not graze unless led by gonta, and cites those dangerotrs 
generalities which were contained in the Berar Forest Report, where i t  
was said, however, that browsing was nowhere noticed, and where, as a 
matter of fact, only cows were admitted. With regard to the statement 
about the two grazing plots a t  the  Khandesh Farm, I have written to 
Shuttleworth to let me have an inspection note both with reference to 
the growth of existing trees and reproduction." 

These opinions were ent i rely i n  accordance wi th  views already 
expressed by t h e  Government  of India. I n  a Resolution of  t h a t  
Government ,  No. 168. of t h e  1st March,  1883, it was s tated :- 

This Resolution is not the place in which the treatment of land 
required for conversion into Fuel and Fodder Reserves can be considered 
in any detail. But  the opportuuity may be taken to give expression 
to the opin~on of the Government of India that little real good can 

be effected unless the rmerves are, a t  any rate for some years, brougtit 
under the control of Government, and eyslematically protected agriust 
the  invasion of goats, cattle, and are. It appears t o  be a matter 
susceptible of proof that  a protected area will, beaides giving necurity in 
a year of drought, afford over a certain number of years a considerably 
larger amount of fodder than an unprotected ares of equal extant. I t  
seems probable that  the difference is e~~fficiently great to admit of a 
hope tha t  Fuel and Fodder Reeervee can, in a large number of instanca, 
be made financially suweeaful. The importance of this view deserve& 
vorlie further examiuation of the qnestion. The following i l l u e t r a t i o ~  
lllay therefore be adduced in support of the view which h.e now been 
brought forward. I n  hie Administration Report for 1879-80 the In- 
s p ~ t o r - G e n e r a l  of Foresta shows in the following words the resulta uf 
protecting grazing land :- 

I I n  all nswpt the most arid'tracts, or where denudation haa been complete 
m d  of long atanding, mere protection, aided by sowing and planting in suitable 
~'lacee, han the effect of gradually clothing the ground with trw and shrub. 
What happens is this :-the old stumps and roots in the m n n d  pmduae shoatr; 
seeds which have been lyiug in the soil, and seeds brought by the wind, p r -  
minate; the ahoob and d l i n g s ,  which without protection would have 

,dentmyed by the Ire or eatan by the cattle, p w  up; and wherever there 
auRicieut remuins of the old f o m t  p w t h  in the ground, the result is mat  



remarksble. The difficulty oansista in this-that new rmewtm mrut be-formed, 
and that, during the firat few years, thin unavoidably entaila some restrictions in 
the matter of grazing. At first the protection of the areae selected mnst be 
absolute, and the people in the vicinity can neither be permitted to bum the 
grass, nor graze their cattle in them areas. But the grass which grows up 
abundantly can be cot, and thun furnishes abundant cattle fodder until the forwt 
is sufficiently advanced to admit of grazing.' 

IL I n  Ajmere the results of enclosing areas, hitherto barren, with the 
object of securing fodder for cattle in times of drought, are already re- 
markable :- 

'After five yearn' connervation there is much in these forent reserves to en- 
courage nu; the appearance of the hills and countryside in these tracts is quite 
altered. The pnople even have begun to recognise the advantage to be obtained 
by the experiment we bare i u t ~ u c e d .  We have been b l e e d  with another 
year of plentiful. raiufall ; the undergrowth haa become in places in Merwara 
nearly impenetrable, and in the ravines and vallejs I have been surpriad to 
the number of fine young trees springing up. Our great enemy now is fire."- 
Ajm.& POT& Report, 1879-80.' 
': Grazing is  strictly prohibited, bnt the  villagere are allowed to cut and 

carry off the grass on pack animals. The cash receipts are a t  present 
small, but the benefits which the  people indirectly enjoy from these 
reserves are  very considerable. 
" Again, in the North-Westem Provinces, various experiments have, 

for three years, been conducted by the Agricultural Department, with 
the view of reolaiming uwr or  rsh land, i.e., land rendered more or leas 
nncultorable by the excess of salts in the soil. I t  has been found that  
the simple expedient of enclo~ure is more efficacious than any other 
operation. The natural grasses which, so long as the land ie acceesible 
to cattle snd goats, are nibbled down as fast as the young shoots appear, 
epread in tho encloeed areas a t  a rapid rate  over the worst land. A f b r  
two years, experimental cuttings gave a result of 20 ~naunds of good 
l l ~ y  per acre-an ootturn which on a Rqnare mile would sufice to feed 
1,000 cattle for three mouths, exclusive of the bushes and trees which, 
there is good reason to believe, can be grown when once the grass is  
well established. 

" The terrible devastation caused on unprotected land by sheep, and 
the impossibility of recovering forest and undergrowth once lost so long 
aa the land is exposed to the grazing of sheep, is  forcibly brought out in 
s late report by M. Boppe, Inspwtor of French Forests, on the forests of 
Scotland. The present barren condition of the greater part of the waste 
lands of  Scotland is attributed by M. Boppo almost entirely to one 
animal-the sheep. There is very strong ground for  believing that the 
goat, which may be said to takn tile place of the sheep in India, has been 
the one chief cause of the present bareness of large tract8 of country in 
Northern India. 
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Extensive areas now bare are known to have been once covered with 
a rich growth-if not of forest, still of scrub and grcrrre-that would, if 
not destroyed, have formed a rich pasturage; animals may not have been 
the original cause of the disappearance of the vegetation, but they have 
heen the constant cause wl~ich prevents renewed growth. No more 
striking instance, indeed, of the effect of the natural recovery which 
e~isues when goats and cattle are excluded can be found than in a com- 
parison between those hills in Ajmere which have for four years only 
heen enclcsed, and those which have remained open to goats and cattle 
during the same term. The first are covered with an almost impenetra- 
ble thicket, chiefly composed of shoote edible by cattle. The second 
are practicnlly devoid of all vegetation, and appear to be mere heaps of 
rock and stone." 

I n  o rder  t o  elicit fu r ther  opinions a n d  t o  collect facts o n  the 
subject,  enquiries were  addressed t o  t h e  Conservators of Fores t s  i n  
t h e  varioas Provinces under  t h e  Government  of  I n d i a  a n d  in 
Madras  a n d  Bombay. T h e  following replies were received :- 

Colonel Bailey, Conservator of Forests ,  Punjab, writes  :- 

1' As t o  the statement that a few goats are required with a flock of 
sheep to lead the way, on my way across a pass from Chamba t o  
Dharmsala I saw a flock of sheep being driven off from the  gaddis 
halting-place, the goats remaining behind. I was told that  the goats  
ere never sent with the sheep, unless the owner hae a few animals only 
of each kind, and thus cannot arrange to nend them oa t  separately. 
The men explained to me that-the sheep go out early, as  they can stand 
the cold and the damp grass better than the goats, which lie later a t  the 
camp-ing-place and go  ont when the hill-sides a re  dry and warm. They 
said that this is the universal custoni in Chamba and Kangrcr ; so there 
a t  any rate i t  is not found necessary to send goats with sheep in order 
to  lead them. Miniliken tells rrle that this is a l ~ o  the practice throughout 
BaahBhr. I may, in connection with this question, remind you of the 
very great damage done by Gujars who take buffaloes into the hills, and 
lop in a11 direclions for tliem. I have seen terrible havoc played by 
these people. 

Camels and goats devour everything they can reach, and they can 
reach to a great  height. I have seen a goat  take the top off 8 yonng 
tree some 10 feet high, by pressing i t  down with his feet and moving 
along i t  when thus bent down until he  could bite off the leading shoot, 
when he let it spring up again. What  camels and goats cannot reach, 
their owners hack down for them. 

sheep graze more than they browse; bnt they cause enormous dam- 
age owing to the prwtice which prevails of bnrning the hill-sides i n  order 
to produce a fresh crop of grrws for them." 
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Mr. Wild,  Deputy Conservator, H a z a r a  Division, says  :- 
" I have, time upon timo, noticed the ravages of these animnls, and 

been fully convinced of the utter impossibility of maintaining either 
natural o r  artificial reproduction in forests where this description of graz- 
ing is permitted. This is more especially true with regard to the forests 
of tho Punjab plains and the lower I~ills ; in the conifer forests, there 
being, generally speaking, a more profuse and varied undergrowth, the 
damage is not so great, and it  is possible for a certain percentage of the  
reproduction of such forests to  thrive, notwithstanding sheep and goat 
grazing. But  even here 1 have several times noticed goats nibble the 
shoots of the young deodar and Pinus eaxelsa. 
" My experience leads me to the conclu~ion that  in the plains forests 

a t  least, goats live almost exclusively on the tender shoots of nearly 
every kind of forest tree, going from tree t o  tree and often reaching to a 
height of from 5 to 6 feet, nibbling everything that  comes in their way. 

Where grazing of thia nature has been practined for some time 
among the  jhand, phulai, and kikar, these trees present the appearance 
of  a creeping or roanded bush, and are so thrown back in their growth 
as to preclude the possibility of their ever regaining their natural forni. 
In my opinion, the only way to deal with such forests is to cut them 
back t o  the  root, nnd rely on their coppicing powers. I know of scarcely 
any species which ate  safe from the ravages of these animals, but of 
course they show a preference, and, I believe, will not, as  a rule, tonrh 
the Salvadora and Saehatba when other kinds exist;  but when the 
Banhathe grows in fairly pure forests, I have several times seen even 
this species greedily eaten. 

I do dot believe sheep are nearly so  destructive as goats. I hnve 
never seen them climb trees like the latter, and when good grass occurs 
they are  generally content without browsing the neighbouring trees. 

I have not observed any dn~unge in forests old and high enongb to 
be o u t  of the rench of goats and sheep; and when such forests are not  
managed on the jardinage' system, which, however, rarely occurs in the 
Punjab, I am of opinion that even these animals need not be excluded." 

Mr. Elliott ,  Deputy  Conservator, Mul tan  Division, notes a s  
follows :- 

1' On a plot of land between reuervee Alzil and Bare Rotle, where 
there was very good forest, I have had c o ~ ~ n t e d  the following stumps :- 

Jand 198 living. Famh 106 living. 
,, 240 dead. ,, 29 dead. 
7 - 
438 195 

as the  result of c o o s t a ~ ~ t  goat-grazing since the area was given outa to  
contractor and cut down in 1882. 

* Somiually for cultiv~tion. 
m 
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Thus ill six years 55 per cent. of the ' jand, '  the tree chiefly 
browsed by goats and forming almost their entire food, have died o a t ;  
this  of course is not the whole number, as many stumps have probably 
disappeared altogether. 

" The jand coppice on the living stools is not more than 6 inches 
high and 0.5 inch in girth, and appears t o  be the current season's growth, 
replacing former growths steadily browsed down. Farash is hardly 
touched by goats ; hence the slioots average 8 feet high and 4 inches in 
girth, some rising to 14 feet and 6 inches girth. 
a I n  the portion of the Makhdumpur reserve cut in 1866-67, all the  

jsnd now left is of a low scrubby nature, evidently due to the fact that  
previous to  about 1879-the time of the formation of the reserve-the 
felled area was open to goats, and the eight or ten years of subsequent 
strict closing have not availed to  restore the coppice to good form ( i t  
shonld of course have been cut back when closed) ; whereas con~part- 
ments of Akil and Bnra Kotla have in tho same time made infinitely 
better growbh, having been closed immediately after cutting. T h e  
proportion of jsnd to farauh in tlles: parts is low, probably owing to 
t h e  same cause, but this is of course not a known fact, only a probbble 
conjecture. 

The question seems to be one of the (at all eventa as far as the 
Punjab plains are concerned) most ordinary common sense. Admittedly 
goate do not eat grass. What  a re  they to eat when allowed into a 
forest ? ( I ) ,  If the forest admits of browsing, they will feed themselves, 
and this is admittedly bad for tlie forest ; or (2), if they cannot browse, 
because the forest has attained the'  pole or tree sbge ,  the goat-herd. 
will lop the trees-an operation even more disastrous than browsing. 

Tlle deplorable state of the unclassed foresta in this Division is 
solely due to  the custom of lopping rentlored necessary to feed $e goats, 
which have long ago cleared off all witl~in their reach. 

I call anppose only two cases in which goats might be admitted : ( I ) ,  
where there is undergrowth of some unimportant species sufficient to  
feed them ; ('L), where they can be fed on babul or jnnd pods, not 
specially valued or required for reproduction. This conld only be under 
strict control of the loppings, and would only last two months or so in 
the year." 

Mr. For res t ,  Deputy Conservator, Rawalpindi  Division, ob- 
serves :- 

I' The grazing of these animals in the forests of the Sal t  Range, 
Jllolum and Sl~ahpnr Districts, is most disnstrous and absolutely fatal to 
reproduction. fiheep are decidedly not so destructive as goats  in a 
forest, nu they neither climb nor tear dotin branches and shaots. Goats 
do both. " 
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Mr. Lemarchand,  D e p u t y  Conservator, K u l n  Division, says :- 
" I n  the Bials, along the main valley of the Beas, where grazing of 

~ h e e p  and goate is  admitted, there is absolutely no reproduction of alder 
and elms;  in t h e  closed portions of these Bials, such ae the  patch 
made over to Mr. Minniken, tbe patch closed by Mr. dohas_tone (Irrte 
Assistant Commissioner, Kuln) near the new bnnd between the baniabs' 
shops and the road up t o  Bandrole, the reproduction is excellent. 

" In the high Tos and Rai forests near Shegli, and above i t  to witbiu 
t h e  line where arborescent vegetation ceases, the forests are apparently 
not damaged by sheep and goat grazing, though large flocks pass through 
these forests to the higher pasture lands. Where there is no arborescent 
vegetation, the foresta were covered with yonng Rai  and Tos seedlings 
wben visited by me on 28th to 30th June. Perhaps this is due t o  the 
fact that  the flocks do not remain long in the actual forests, merely pawing 
through them to the grassy slopes, also because there is sufficient graes in 
the  forests to prevent the sheep from enting the leafy growth. - " The underwood is certainly dnmaged by the flocks, and it  is very ern). 
to t n c e  the line taken by these flocks through the forests. 

'' In the Chi1 forests, the damage done by sheep and goat grazing is 
unquestionable; forests open to grazing contain no seedlings, while 
those closed against grazing are covered with dense growths of young 
seedlings of all ages. " 

Mr. Lemarchand,  D e p u t y  Conservator, K a n g r a  Division, r e p o r b  
a s  follows :- 

" Hamirpur Tahsit-The Chi1 forests open to sheep and goat grazing 
have shown no reproduction, while the TriLais (closed areas) in these 
forestn are well stocked with yonng seedlings. 

" Dcra and  Nurpur Tah8ils.-The miecellaneo~s forests which are  
grazed over by the Gaddi flocks in winter have a very different ap- 
pearance to  the reserves alongside, which are closed ngainst grazing ; 
the latter have a dense undergrowth, while the  former are perfectly 
opcn forests directly the flocks have passed through them." 

Mr. Down,  Deputy Conservator, Umbal la  Division, says- 
" The main fact regarding the results of sheep and goat grazing that  

has come under my notice is the damage done to Rakh areas under jand, 
babul, &c. Here not only do the goats browse on the branches to a 
considerable height, bnt the gont-herds pull down the seed-pods, which 
the sheep and goats greedily eat, thus destroying every chance of natural 
reproduction; 
" It is  well known that the main source of supply of jand and babul 

seed for sowing operations is obtained from the droppings of sheep and 
goats in the sheds where they nre a t  night. Both goate and 
slreep destroy the hark of trees. 
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I' In  Kuln, I noticed that yonng deodar, kail, and chi1 trees are  hrows- 
ed by goats and sheep, giving young trees, some of them np to 6 feet or 
7 feet high, the appearance of having been clipped into fantastic ahapee. 

L L  I n  Lahul, the willow plantatious are much damaged by goats and 
sheep nibbling off the bark. 

" There is no doubt tha t  both goats and sheep, more especially t h e  
for~ner, are very destructive to pine forests where reproduction is in 
progress,-for instance, where selection felling8 have taken place; but  I 
think I mny safely say that  in well-established forests goat and sheep 
grazing might be permitted. " 

Mr. Smi th ,  Assis tant  C:onservator, Montgomery  Division, writes 
as .follows :- 

" I n  G~igera  Range the effect of allowing sheep and goat grazing 
and disallowing it  is plainly discernible in Blocka Nos. 1.3 and 15. I u  
Blocks 3 and 1 3  sheep and goat grazing was allowed after felling, and 
the yonng growth is all malfor~ned nnd branchy, whereas ill Block 1 5  
which has been closed, the growth is  good and comparatively rapid. 

" I n  Chichawatui Range, none of the forests are closed to sheep and 
goat grazing, so  any comparison between closed and open areas is 
impossible; bnt t h e  bad effects are especially discernible in Blocks Nos. 
19, 20 and 57. 
" In Montgomery Range, the results of sheep and goat grazing a re  no- 

ticeable in Blocks 3, 1 0  and 11. I n  this Range areas recently cot are 
more damaged than the areas containing older forest growth. " 

T h e  following is extracted f rom Mr. Pigot's Work ing-Plan  f o r  
t h e  M u r r e e  a n d  K a h n t a  Fores t s  :- 

'I For  mnny years the more valnable woods, snch ae shisham, inn, 
&c., were principally felled, and reproduction or improvement of the crop 
was apparently not thought of. The consequence was that  in  areas 
entirely open to the  grnzing of cattle, goats and sheep, whole forests 
have undergone a complete change, the more valnable hard woods being 
replaced by less important species, easily propagnted and little browsed 
by cattle or goats. Maira, a reserved forest within a few miles of 
Rawalpindi, is  a remarkable example of this. The whole area, previous 
to 1869-70, was magnificently stocked with hnrd woods, principally acacia 
and olive. There was good grazing and little scrub growth (Dodonea, 
Carissa, kc.). The forest was clean-felled of hard woods, which were 
sold to contractors a t  absnrdly low figures. The area was open t o  heavy 
grazing, and the felling resulted in the Dodonea obtaining r complete 
m ~ t e r y  of the forest, to the permanent exclusion of the  hard woo& and 
of the grass. " 

Mr. Pigot ,  Assistant Conservator, fu r ther  notes ns follows :- 
" I might mention that  zamindars and others, in the p l a i n ~  r a k h ~ ,  



THE I N J U R Y  DONE TO BORESTS BY SHEEP AID GOATS. 85 

have again and again told me that the  very hot, powerful (and, I believe, 
acrid) breath of the camel, has agrea t  deal to  do with the withering and 
death of browsed twige and branches. Perhaps there is nothing in 
this; but I have heard the same rerdark made in three districts when 1 
questioned the people." 

Mr. E. O'Brien, D e p u t y  Commissioner of K a n g r a ,  wri tes  :- 
l lMy experience leads me to believe that  i t  is  most necessary to  

exclude goats from all.forests, and sheep from all forests where there 
are young seedlings. I n  support of the  necessity of excll~ding goats, i t  
is  only necessary to quote the  case of roGside trees which have not 
been protected from goats. Goats browsing on them make the trees 
deformed dwarfs. Round every Punjab village is usually a grove (tlrnt 
hardly deserves the name of a grove, it  is so s t l~nted from browsing) of 
jmd, kikar, and other trees, the nanles of which I now forget. Imli 
(tamarind), which is a fine tree, grows round villages in the eastern 
districts. These are the regulnr browsing-places of the village goats. 
A glance a t  the neighbourhood of a Punjab village would slipply all the  
evidence required to  s l~ow the damage that goats do to trees. Tliere 
will not be found in the neigllbourhoocl of a village a single unprotected 
tree which is not stunted and dwarfed from the browsing of goats. 

"1 hare  just remarked how carefully the stems of the willow treee are 
protected in  Lahul, in the Kangra District, by thorns and even old 
matting, to a height of 44 or 5 feet from the ground ; and have been in- 
formed that i t  is to protect the willows from having the bark gnawed by 
goats. If you observe a herd of goats when let loose in a place where 
there are trees or bushes, they never look a t  the ground, but a t  once 
attack the  trees, rearing themselves ou their hind legs to get  r t  the 
leaves and twigs. 

I I In  the ~ u z a f f a r ~ a r h '  and Mooltan Districte, I have noticed the 
sbieham, which grows very well there, being much injured by k i n g  
browsed by goats. 

"The number of trees mentioned by Stewart as browsed by goate a ~ ~ d  
sheep (see under ' Fodder'  aud 'grazed and browsed ') leaves no doubt of 
the injury done to trees by sheep and goats. A s  far as  I know, there is 
not a tree in existence which a goat will not eat, and goats prefer t h e  
leavee, twigs, and bark of trees to  any other food." 

Colonel Ommanney,  Commissioner of t h e  Derajat,  says - 
A s  t o  damage done to forest growth by sheep and goats, I can Ray 

from my own observations that, where these animals browse the young 
treea, they are, where not killed, kept down level with the ground. This 
can be eeen in the Bhakhar and Leia. 

"That, in fact, in almost any tract where flocks graze, where any 
protectioh a t  all ie rfforded, some of the young treee nlanage to grow ap, 
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and I feel sure that  if, even in the unlikely thal ' above noted, a t ract  
were to be completely and absolutely closed, a very thick vegetation would 
result if ordinary rain fell. 

'' Where there is reasonable gronnd for complnint, the agriculturist and 
grazier have my fullest sympathy, and every effort should be made ta 
remedy nny avoidable inconvenience they may suffer from. But where 
Government have decided that  the  people in the neighbourhood of a 

' particular forest or reserve have sufficient grazing to make the reserve 
successful as a forest, and the forest to  be one in reality, all animals 
must be excluded ; for the sheep and goats do the greatest damage,-ill 
fact, would prevent a young forest ever growing. Other animals (horned) 
and camels also do n great deal of Itarm by treading down aud b r d i n g  
the young plants. 

" A  flock of gonts feeding has only to be watched to understand the 
incalculable harm they would do iu a young plantation. 

"When a forest has grown up, and cau be cut and 80WU in sections, 
not so much hnrm would be done, but if any could be done the goa t  
would certainly be the offender. H e  eats anything and everybing, and 
tho goat-herds cut down branches nnd even trees in the most rnthlesr 
manner to give them what they consider a sufficiency of food. 

"There are reserves that  can be grazed in certain seasons, and there 
are tracts reserved for forest growth. I n  the latter nll cattle, including 
goats, should, I think, be excluded, till the forest is old enough to admit 
of the  grasing of certain animals. I should hesitate before allowing 
sheep hud goats a t  any time!' 

Jlr. Baden-Powell, in his admirable  description of  t h e  des tmc-  
t ion  wrought  b y  t h e  " chos " a t  Hoshiarpur ,  published in t h e  Indiun 
Forester i n  J u l y  1879, says- 

" S o  great has  been tho destruction that  one may march for miles and 
milea uitli nothing in view but bare mud-coloured crests and rugged 
~ lopcs ,  rarely dotted with greyish browsed-down bushes, while an oca- 
sional kikar' bush that  has sprung up ont of reach is  alone green 
and flourishing. Herds of hungry goats reaching up for the last  living 
twigs of the ill-used stumps of trees may everywhere be seen. Notliing 
is more striking than the general bare pale-brown or dust-coloured .e- 
pect of the landacape for miles together in these hills." 

Mr.  F i sher ,  Conservator of t h e  School Circle, North-Western 
Provinces, write3 a s  follows :- 

The chief objection to sheep and goats, besides the actual damage 
done by browsing, is that they move in crowds, and by their sharp- 
p o i ~ ~ t e d  feet reduce the hill-side to a mms of loose gravel and stones. 
"To give actual placea where grazing damage is very clear, I would 
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cite Kophti in Jaunsar, where all kinds of young conifers are  reduced to 
brush-like bushes by continual browsing. 
" Mr. Bmythies haa also iustenced the area below the  Simla road in 

the Kanjatra Forest, where the reproduction in 1888 is no further ad- 
vanced than i t  was in 1881, when he  saw i t  last. 

Our experience is  that, in high-level fir forests, grazing of sheep and 
goate ia almost fatal to reproduction by the jardinage ayetam." 

In an art ic le  o n  t h e  " Graz ing  question i n  Jaunsar," which a p  
peared in t h e  Indian Forester for  J u n e  1888, Mr.  Hearle ,  Deputy 
Conservator, observes- 

" The excellent remarks in the April Number of the Indian Forestsr 
on the  irregular way in which the Berar forests are grazed apply with 
even greater force t o  those of Jaunsar. Here the cows and bullocks 
graze all the year round within a few miles of the village, as  do also 
nearly al l  the goats, for the latter can stand being housed and thus 
furnish valuable manure for the various grain-crops. The sheep, on the 
contrary, .re constantly on the move ; all the sheep of one khat  nsunlly 
grazing together. They go  down in the  winter to  the bottom of the 
valleys below the mow, and in the  summer are brought up to the high- 
level pasture lands, between 8,000 and 10,000 feet, where they remain 
from J ~ n e  to October, being taken back to the villages once for shearing 
pnrposea. Thronghout the forests there are regular halting-places for  
these flocks, called 'taches! They are open grassy b l n n k ~  with gentle 
slopea, snrrounded by small pillars of loose stones, on which the s h e p  
herds light fires at  night to ward off wild animals. 

There are, therefore, ni~meroas congested grazing centres scattered 
throughout the open forests immediately around the ' tnches,' and other 
heavily grazed areas, in close proximity to the villages, whilst elsewhere 
there are  considerable areas where the grazing is very slight or almost 
nil, t h e  latter being the case on very precipitous ground, or on less steep 
slopes remote from water, o r  to which access is  difficult. I t  has been 
observed that  along a road leading to water, or t o  grazing grounds, the 
slopes above are  often full of seedlings, whilst those below contain scarce- 
ly any, t h e  explanation being that the flocks in  going and coming do 
not climb up  the steep banks, but almost invariably graze along the 
more accessible slopes below tho path. 

I' I n  the  kail and deodar zone, reprodnction is so vigorous that i t  is 
only near ' taches ' and other heavily grazed places, or near the upper 
limit of the species, that  we need fenr for the future of the forest. In 
such localities, there are numerous grassy blanks, so closely cropped 
that the grass forms a dense turf, reminding one of English downs. Here 
the scattered kail and deodar seedlings are much browsed down, remain- 
ing fm J a r s  in the form of boshes, their branches spreading along the 
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ground until perhaps the centre is beyond the reach of a gort ,  when a 
strong leading shoot is sent up. Over the more lightly grazed arepa 
reproduction is greatly checked; but the future of the foreet ie safe, 
although its potential yield is  decidedly lessened." 

Mr. Bagshawe, Conservator of t h e  Central Circle, Nor th-Wes te rn  
Provinces, makes t h e  following remarks :- 

" There is a general consensus of opinion tirat grming by goato is more 
fatal to reproduction than that of sheep, but that  either mnet in time 
destroy any forest tliat is worked by jnrdinage. 

" Colonel Campbell points out t h a t  grazing by sheep and gonts in  an 
Indian forest is practically synonymous with lopping, and Forest Settle- 
menla in the Circle have acknowledged this by admitting a right t o  lop 
certain trees for fodder. The above remarks apply both to coniferous 
and to other forests. 

" Broun adds-' One day in Jlmnsar, 88 I was riding along a road, I 
met a drove of sheep. A s  they go t  out of my way they went among 
soine deodar ~apl ings,  and in an incredibly short time not a single yonng 
deodar had a leading shoot left.' 
" With  reference to the iden of one o r  mqre goate being required to 

lead r drove of sheep, observations made in the forests of the Meemt 
and Knmsun Divisions, in the Tihri Garhwnl forests, and in the Lalitpnr 
District, all of wllich are parts of the country where sheep are hred in 
large numbcrs, point to the reverse, and, as far aa Northern India is 
concerned, the idea is generally characterised as ' absnrd. ' 
" From observations ~iiade in Berar, where I was specially employed 

in connection with the reservation of grazing lands, I can decidedly s tate  
that  the custom of n goat heading droves of sheep doe8 not prevail in 
tha t  part of the Deccan. I should, I~owever, note that, as a whole, Ber r r  
ie noL a sheep-breeding country, and I only mention my experience 
owing to the proximity of Berar to Bombny, where this reprehensible 
custom of the goats leading the sheep into mischief is said to  reva ail. 

" I add the following obnervations of my own :- 
I n  Jaunsar, a great country for sheep (with a mixture of g08b, but 

where sheep predominate and are often found in droves qnite separate 
from goats), the dnmsge done by grazing is  very marked. I n  the closed 
reserves (locally known M 1 s t  clws reserves) the boundary of t h e  closed 
areas is clearly indicated by most perfect reproduction of deodar and 
kail inside the closed forest, 88 opposed to ground bare of aeedl ing 
j ~ l s t  beyond the boundary. Koti-Kanaear and Bodiar are fair specimens 
of the above. I n  Tihri Glarhwal, Lambabch, which was heavily grazed 
by sheep and gonts prior t o  i ts  closure in 1871, was in that  year gener- 
ally void of seedlings. In  1878 all open slopen were perfectly covered 
with a splendid growth of deodar and kail. In par~ially or wholly 
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closed areas in Banda, Jhansi and Lalitpur inspected by me in 1886 
and 1887, the satisfnctory result of the exclusion of sheep, goat  and 
buffaloes -was most marked, both with regard to  seedlings rnd coppice- 
shoota. 

" I n  the  Kumaun and Garhwal snbmontane forests, the areaa heavily 
grazed by sheep and goats are the only ones in a thoroughly unsatisfao- 
tory state, and the evil effects of lopping branches is also hastening the 
destruction of the  forest growth. 

I' Along the Canal Plantations in thc North-Western Provinces, 
wherever goats and sheep have access to the plantations, the mischief 
caused by browsing is evident t o  any observant person, and young babul 
m d  kikar in particular are siniply ruined. 
" I notice that reference is made to the value of areas under bahul aa 

a source of food-supply for sheep. As 1 have seen a good deal of the  
babul groves (locally cnlled babul bans) in Berar and Jhansi, I venture 
to make the following remarks. 

Babul ' pods ' fatten sheep better than most kinds of grain, and their 
utilization increases the value of babul groves. The utilization of bnbul 
pods tends to do away with indiscriminate grazing, as  the babul while 
young will not stand either grazing or lopping. If young babul or khair 
are browsed over, an irregular scrub is the result, with a few trees here 
and there which have escaped browsing, owing to their growing in t h e  
middle of some very thorny bush not fed on by goats. I have seen nu- 
merous fields reserved as  ' grazing lands ' in this state, and have watched 
the goats  and other animals grazing or browsing. 

I n  Berar i t  wns proposed t o  manege the babul groves ae follows :- 
Cfronp the areas into small working circles and divide each cimle into 
about twenty compartments (I am writing from memory, so cannot be 
certain if twenty years or more was taken as the age of a mature babul 
tree), which should in time contain babul from one year old in the first 
compartment to  twenty years of age in the twentieth compartment. The 
rotation waa founded on observations as to the growth of babul of a 
known age. The system of working was to yearly clean fell 
the compartment in which the babul had attained maturity. This corn- 
partment before the  next fall of seed was to  be used as the folding 
ground for a herd or herds of sheep and goats, the ground being rough- 
ly turned up with rr plongh prior to their advent. The goat-herds were 
to feed the animals with pod8 in a certain number of compartments in 
which the babul wan approaching maturity. 

Under this system, the compartments in which the trees were, say, 
1 to 8 years old, had to be fenced ; those in  which the  trees were, say, 
9 to 14, would not be opened for pod lopping, but need not be fenced ; 
while in compartments 15 to 19 supervision would have t o  be exercised 

N 
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over the removal of pods, 80 an to prevent the growth of the tree being 
unduly chscked. 

The ages of the trees are entered above on assnmption m d  from 
memory only, as  the actual ages were to be fixed as experience was 
gained. The same remark applies to thinning operations, which were 
also provided for. 

'1 When I left Berar the systematic cultivation of babul was in a n  
experimental stage only, but trial8 as t o  closure to grazing and sowing 
as  noted had been snccessfully made in the Akola and Wun Districts. 

I n  the  Canal Plantations carefully-cultivated babul is safe from 
grazing in four years, but no rsgnlar attempt has been made to utilise 
the babul pods, and I do not think this use of the habnl sho111d a t  pre- 
sent be introduced in these areas, as our preaent efforts are directed to 
complete closure, so ae t o  maintain the rights of Government which are  
too often infringed iu these long narrow strips of lnnd." 

Captain Wood, Conservator of t h e  Oudh Circle, saya- 
'I I would not for a moment allow sheep to graze where I wanted re- 

generation, rrs they would soon eat  up seedlings when they were deprived 
of grass. 

There are a fen goats that browse on the  outakirte of the Bhinga 
forests ; the stuff is scrub of the worst sort, made so by browsing, and 
will continue to  ge t  worse and worse till it dies and the ground becomes a 
desert plain. 

A11 my officers speak against goats, and not so badly against sheep. 
Mr. Ponsonby states he has seen rr goat bear over rr sapling some 12 

feet high, and, after eating the leaves, nibbled off the young top shoot. 
For  my own part, I would not le t  a goat into a single forest that  I cared 
about. It is not customary in tho Oudk Circle for goats to lead tbe 
sheep." 

Mr. Home,  Conservator of Bengal, observes- 
I have personally witnessed the effects of the grazing of sheep' in 

the reserved forests and the Singnlila Range of the Darjeeling District, 
wliere thero is ab~olutelp no reproduction of the silver fir in the are- 
that  ere  open sufficiently to allow sheep to graze on them, beyond a 
few scattered stunted seedlings t h a t  are nibbled down yearly and can 
never grow into trees ; the majority of the seedlings are, however, pul- 
led out of the ground by the sheep and eaten roots and all. The nruni- 
cipal land a t  Ghoom, near Darjeeling, is  a fair specimen of the msnlt  
o f  continuous graziug nf cattle of all kinds on an area originally M co- 
vered with forest as  the reserves in its vicinity ; the trees having been 
felled for timber nnd fuel, the land being left open to grazing, 8 l u g e  
portion of i t  is now rlmost absolutely bare of herbage of any kind, and 
the  soil L being annually w ~ h e d  away by the heavy rainfall that  o b t a h  
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in  the  D a  jeeling hills, aa can be seen by any visitor t o  that  sanitaritltn. 
The greater portion of the Protected Forests of Khordn, in Orissa, is 
mother  case of bore land and often bare rock only, cansed chiefly by 
goate (bat  other cattle a s  well) having been allowed to graze continu- 
ously and in any numbers without restriction, in placo of what would 
otherwise hare been an area covered with useful mixed forest. 

I have no hesitation in saying that  my own experience shows that  
the  admission of sheep and goats in consorved arens mannged on the 
* jardinago' system, as  is the  case with our forests in Bengnl, is very 
dangerous to the seedlings and yonng trees. The facts above specified 
show tha t  any continued grazing of these animals in a specified forest 
~ r e a  means tho certain eventual extinction of such tracts as  forest-pro- 
ducing areas. I hove already, in my correspondence with the Local 
Government regarding the grazing of sheep in the forests of the Singa- 
lila Rnnge, strongly advocated the exclusion of these animals from the  
forests, and I think i t  is not necessary here to  repeat my reasons for 
doing so. 

'I All the Divisionnl and Sub-Divisional officers in Bongrl who have 
made obeervations on the subject arc a t  orre iu their opinion tha t  the ad- 
mission of sheep and goats into conserved areas should be studirlisly 
avoided. Mr. J. C. Mendes, Sub-Assistant Conservator of Forests, re? 
ports tlrnt, while in charge of the Ooompahar Rnnge of the Da jeel ing 
Forest Sub-division, he accompanied the Divisional Foreet Officer (Mr. E. 
G. Chester, Depnty Conservator) on one occasion to visit the fir forests 
of tlre Singnlila Range, and they wero both struck with the effects of 
sheepgrazing on tlre young fir trees, some of which, he reports, thongh 
estimated to be orcr  three years of age, were but 3 inches in height; 
and this state of things wonld never haro conle to pnss had not tbese 
yonng plants been nibbled off periodically by sheep. Mr. H. H. Davis, 
Depnty Conservator of  forest^, at lo  h o ~  had considerable experience in 
the Orissa Forest Division, where i t  is well known t l ~ n t  herds of goats 
naed to be brought to  Khordn from Madras and Gnngpur year after year, 
reports that  the destnrction cansed bp these animals was so groat that 
areas of the country were laid bare ; the mischief in tlris case was stopped 
by the publication of a set of rnles, dated 24th March, 1886, for the 
Khorda Protectad Forests. Ho further writes that not only has he seen 
that goats devour most kinds of trees nnd shrubs, but what they cannot 
rench on all fours they rise on their hind legs to pull down with their 
mouths. A s  regards the question of sheep-grazing, Mr. Davis cites a 
c u e  brought to  his notice some years ago of sheep allowed to graze in 
t h e  Cdca t ta  maidan ; these animals not  only cropped the grass very 
close, but  wherever they stayed a t  night the grorrnd was burnt by the 
meas they made, and it  was only for a very short tinie that they could be 
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kept on one spot. Mr. G. A. Richardson, Deputy Conservator of Forests 
a t  present in charge of the  Orissa Forest Division, confirms the  acconnt * 
given by Mr. Davis of the baneful effects of goat-grazing in the foresta of 

. the Khorda Sub-division. 
" It is universally admitted tha t  sheep and goat grazing, especiallp 

t h e  latter, is most injurious to the growth of plants. I n  Bengal people 
take special precautions to exclude goats and sheep from orchards and 
gardens, owing cliiefly to the fact that  plnnts or seedlings once browsed 
by these animals make scarcely any appreciable growth afterwards. Mr. 
J. S. Gamble, Conservator of Forests, Madras, is of opinion that  they 
should be classed with buffaloes for the damage they do to forests when 
allowed to graze there, and I quite agree wit11 the view taken by him." 

Mr. Lowrie, Assis tant  Conservator, formerly in c h a r g e  of the 
forests i n  Ajmcre, writes a s  follows :- 
'' I do not think there is ally place in Iudia where the grazing of goats 

and sheep has done more harm to the agric~lltural population than in 
Ajmere and Merwara : whole hill-sides where vegetation once flourisbed 
have been laid quite hare, with lit t le or no signs eve:i of grass on them. 
Of conrse in the first instance the destruction was set  about by the for- 
ests (which in the memory of some of the oldest villagers was very good) 
being cut  down by coutractors. When once this was done, flocks of 
g o a b  and sheep-and these are very large in these parts-grazed over 
the area and gradnally, but steadily, hnve caused it to disappear. Large 
tracts of hill-sides in Merwara now even show signs of being completely 
denuded within the last few years, and in some cases a re  in their last 
stage: especially one piece near Todgnrh, which had been cut for fuel 
required to  bum lime for a number of large tank bands : there is not a 
tree standing along the slopes; everything hss  assumed the creeping 
rtate, and even during the five years I was there, blanks had been 
formed by t l ~ r s e  low creeping bushes dying out entirely." 

Mr. Bar re t t ,  Assis tant  Conservator of Ajnlere, reports- 
'' Mr. J. F. Duthie, late Superintelldent of the Government Botanical 

Garden a t  Sahnranpur, writes in his report on a botanical tour in Mer- 
wara :- 
"' The appearance of an ordinary Merwara hill-side which has been left open 

for grazing for an unlimited number of years is indeed a melancholy one. The 
constant cropping by sheep and goats and the tread of cattle preventn the growth 
of young trces and shrubs, whilst those wbich hnve not been actually destroyed 
become dwarfed and lose their cbaracteri~tic habit. I t  is at this stage that the 
protection formerly so much needed for the propor development of the trees and 
shrubs is assumed by the plants themselves in the shape of thorns. The sur- 
vivors in the struggle for exisbnoe, for the mont part armed with thorns, add to 
their cumour and are able to m i s t  attacks for an indefinite period. In its prsasnt 
condition such a hill-side is of little use either to man or beaut.' " 
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Colonel Mackenzie, Deputy Commissioner of El l iahpur in Berar, 
writes as followe :- 

The point is, in the interest of ite Reserves, does the  Forost Depart- 
ment do wrong in rigorously excluding goate and sheep ? 

'' My personal observation of flocks of these anilnala is  that, while 
g o a h  e d  up every sort of green leaf within reach, nibbling off the heads 
of all  young shoote and in aome cases destroying even the tender bark, 
sheep are  not ao destructive, yet that they also will g o  for leaves when 
soitable graes is deficient or is not to be got.  

" Flocks purely of sheep seldom exist, eince, for convenience of lead- 
ing, a s  the Bombay Director of Agriculture remarks, goacs are more o r  
less mixed with them. This being so, and tlie habite of goats what they 
are, i t  follows that, in all forests  ina avoidably managed aa ours in Berar are 
on the jardinage' system, such flocka in the interest of forestry mnst be 
rigorously excluded, and, therefore, my opinion is tllat, as to its Reserves, 
tbe Forest Department cannot be too rigorous in insisting on their 
exclusion. 

" Only a very few days ago, in the course of a morning march in an 
open tract, I happened to be greatly struck by a herd of cattle and goats 
being driven over some fallow land that  had partially reverted to  jungle, 
and to note how they refused the partially dried-up grnss and stript 
every tree and bush as they went along, the goats standing up on their 
hind lkgs even t o  ge t  a t  everything within reach. Every young tree 
before them that was struggling into existence was snipped down and 
utterly destroyed; and tlie track behind tho herd t o  the extent of i t s  
breadth was as if frost had smitten the vegetation. 80 much was I 
struck by this tha t  I wished tlie gentlemen in Bernr who advocate l ight  
grazing in our Reserves oould only have been there to see, and then 
juetify what they advocate. 

L1 2. I n  suck mattets it is  weak, I couceive, and illogical to let onr 
heads be controlled by onr hearts. If we want to  have forests, we must, 
and rigorously, exclude everything that  can be demonstrated to  harm 
them. If we want sheep and goats or anything else harmful and go in 
for them, then where they are allowed we cannot expect forests in the 
proper sense of the term. The Bombay Director of Agricolture, whose 
Report raises the qnestion, is apparently himself convinced that in the 
interests of true forestry exclusion is a necessity; for he writes in one 
place a however necessary ' i t  is, yet almost immediately afterwards h e  
adds t h a t  the exclnsion may be carried too far.' This seems to me 
loosely contradicting; for if as to  forests the exclusion ia necessary, then 
ra to  forests the exclusion cannot be too rigorous. There appears to  
me to be in India ample room for forests, and ample room for sheep and 
goats, without the one inlerfering with the other. 
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" 3. To meet the possible argomdnt that flocks of sheep porely might 
be admitted, I w0111d point out that, so far ae the forests of this district 
are  concerned (and I believe the remark applies to  all Berar forests), 
our foreste are of two kinds-the babnl bans, and forests in the  truer 
sense like those of the Melghat. 

I' Under the shnde of the babnl no grass fit for sheep grows, while i n  
the other foresta the grass that chiefly does grow ie that  locally known 
M koosal,' a kind abhorred by sheep, and the spear-head of which, 
penetrating their fleece, irritates and harms them. Hence sheep in any  
qnantities are not raised in Berar, and such ss are kept to thrive avoid 
the forests. 
" I n  the Melghat, where the chief consumers of flesh are t l ~ e  K ~ r k o s ,  

the so-called aborigines, there is another reason against sheep-keeping 
and it  is tllie, that the flesh of the sheep is believed to be RO abhorrout to 
tile Knrku gods tha t  a curse instead nf o blessing results if ever pre- 
sented in sacrifice. The K I I ~ ~ I I  gods prefer a he-goat, and the K n r t n ,  
patterning himself on the taste of his gods, prefera the ho-goat too, m d  
the he (-) cr he is and t l ~ e  more " smelliferons," tho greater the savonr 
that  goes up  to the god, and the more delicious the subseqnent feast to 
the sacrificer. Hence in the Melghnt, goats, not sheep, find favour. 80 
strong is the prejudice amongst Kurkos to sheep's fleeh, that they believe 
i t  causes all kinds of sickness, m d  that, if partaken of, i ts particles pierce 
the coata of the stomach nnd make their way out  through sores over tbe 
body. 

Over the grazing lands in the tnluks of the  plains which c a r v  90 

timber, and are not conserved for growth of tinher, there is  no ol)jecti~n 
to graze sheep and goata that  I know of, and nevor has been in Berrr 
even where theso grazing lands are forest numbere. 

1g 4. I n  conclusion, I would note that Mr. Strip's experiment in A h m d -  
abad, mcntioned in the Director of Agricoll.ure'a Report, suggest8 that in  
oilr district foresta and babul bans, our Forest officers miglit possibly make 
some appreciable revenue, while benefiti~lg local herds, by permitting 
under regnlationa the stripping of the pods during the season t h e j  are 
fit for food." 

(To be continued). 
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Begort on Poreat lkanqort Works in tAe Salzhanrtnergut, dustriu : by 
A. Q. HOBABT-H AYPDBN, Oficiatiltg Deputy Conservator of 
Porcsts, NortR- Featern Provinces and Oudh. 

Objdcta of tle Tour.-My special objects in visiting these works 
were, firstly, to obtain a knowledge of the moet advarlced methods 
of hill forest transport in uee in Europe, with a view to embodying . 
them in the couree of " Forest Works " given a t  the Dehra Dun 
Forest School (in case I am again directed to undertake that work), 
and, secondly, to consider their applicability to Himalayan forests- 
or a t  least to gain ideas for Himalayan transport works. Either 
the actual Continental methods themselves may be applied to India, 
or adaptations of tho= methods to Indian conditione may be 
feasible. Such Continental methods as have been ari yet applied to 
India have, so far as they have come under my personal observation, 
been higbly successful as a rule, aud have given very ecotlomical 
reaulta. In  1886 I was directed to prepare a scheme for a eledge 
road for tbe export of fuel froin the forests of the Jaunsar Division 
(in the School Circle, North-Western Provinoes) to the large 
military cantonment of Chakrata, but I was anxious to know 
whetl~er the scbeme proposed could be improved upon after an em- 
mination of Continental methods. In  addition to the Deoban- 
Chakrata sledge road, the Working-Plan for the Tiri-Garhwal 
leased Deodar Foreets in the same division prwribes that in 1889 
two forests, called, respectively, Bamsu and Saras, shall be put in a 
position for exploitation two yeam later, and after those forests 
there will be the Sahlra and Kotigad Areste to be similarly 
arranged for. This will entail very extended works, and the basins 
so to be worked out will require complete examination and careful 
consideration b order to decide upon tbe best combinations of 
mechanical methods to be adopted. Without an all-round knowledge 
of the subject, the officer charged with the work mould be liable to 
either omit possible advantageous methods, or to advise the employ* 
ment of methods which were not in reality those best suited to the 
existing conditions-and, as circumstsnces now stand, i t  is very 

ssible that I may be given tliis duty on my return to India 
err Forstrath Forster, of Qmundeu in the Salzkammergut, has G 

compiled au elaborate work on this subject, which I believe is-in use 
in all the Auetrian Forest Schools ; and though i t  is of .course open 
to those who understand German to read this book, yet, obviously, 
to examine the works themselves on the spot is of great advantage 
and explains clearly what a mere perusal of the book would probehly 
have left hazy. Particularly is i t  advantageous to see the circum- 
shnceu under which the methods treated of are applied, so as to be 
able to note how far these circumstances resemble those of the 
Himalayas, and this could not have been explained with clearness 
in any book, especially when the author had never eeen the 
EIimalayae. Ae an example, I may mention the mountain streams 
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of the Himalayas and of the Salzkammergut, a comparimn between 
which personal inspection alone could render p o m i b l ~ n d  this is 
a highly important factor when we remember what an essential 

ar t  the cspabilities of a stream for floating play in hill transport. 
En reporting, then, on my tour in the Salzkammergut, i t  r i l l  not 
be necessary to include many of the statistics given in Herr 
Forster's book, and I shall consequently confine myself mostly to a 
ehort description of the works I came across and to a consideration 
of their value from an Indian Forest Officer's point of view. Before 
reaching t,he Salzkammergut, however, I went to Traunstein in  
Bavaria, but the worke to be seen there (consisting of an  arrange- 
ment of catching comb [" Rechen "] and stacking yards) in no way 
differ from similar worke in the Salzkarnmergut-so that no  
description of them is here called for. 

TAe $aZzkammergut Poreata : gencrat.-The Salzkammergut 
forests represent a complete working system, since all the produce 
is conveyed down the valley of the l'raun river. With the addition 
of certain foresta in another basin, this area forms the Conservator- 
ehip of Qmunden, the  Conservator (Forstrath) being Herr Foreter 
himself, the author above alluded to. The Salzkammergut foreate 
cousist of aeveral divieions, comprising, I believe, a considerable 
number of working circles. Such produce as is not nsed locally for 
house-building, railway sleepers (?), firewood (especially for the 
salt-works), kc., is conveyed down the valley by water or rail. 
What I specially wished to see, however, were the different means 
adopted for removiug this produce from the foreste to the market- 
wliich is a point of very great economical importance in the Hima- 
layas, where the forests are situated a t  very long distances from 
the plains, and in consideriug which, therefore, accessibility for 
export is the first question to  arise. The wood exported is in  the 
form of long barked l o p  (of which, however, I saw none of greater 
girth than some 4a' a t  the thick end and PO' length), in round 
b a r k d  pieces of one and two metres length, and firewood of shorter 
lengths. I do not recollect to have seen any split firewood in 
process of transport, a t  least ab any appreciable height in the 
mountains, which was probably due to the difficulty of removing 
in mechanical shoote wood with an uneven surface. The forests 
consist ch~efly of conifers (larch and firs), which are etraight- 
stemmed and, therefore, suitable for eliding down the various 
export shoote. There is also beech and some slight admixture of 
other speciee. I n  the following remarhe I refer only to foreeta on 
elopes. 

Earth $lidea.-After felling, the trunks are mually out into 
lengths of from 6 to 8 metres, or into billets one and two metres 
long. I n  the former case the loge are either eimply thrown down 

Something of this kind ir,I believe, the mountain side, generally down 
dona io the &tlej Divisiom of the a ravine with slope8 up to 40' or  
Pnnjwb. 50°+ (but this entails 8 good d d  
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of breakage), or a& slid down 
roughly-oonstructed shoots (" Rie- 
sen," or earth slidee) consisting of 
grooves from 3' to 5' wide cut in 
the earth (and sometimes also 
through rock) and bordered with 
long fir stems, in some cases two 
stems, one above the other, form- 
ing this edging. Care is taken ta 
place the lower ends of the& 

of which the grdients for sli'ding 
in ordinary seasons are as fol- 
lows :-the upper aection 36 % , 
the middle section 21 %, and the 
lowest section 3 to 4%-the ex- 
treme end, however, being level, 
or turning up at an angle of 1 to  
2%. If, however, the slide be 
constructed for working during the 
enow only, the sections have the 
following @ients :-the upper 
se&ion 28%, the middle aection 
18 % , and the lowest level. Pieces 
of 60 centimetres diameter can 
be slid, but thegreater number ere 

from 40 to 60 centimetres. 1 understood that split wood could, 



.praotically, only be slid during wow. Apparently the greater part 
of the export work in this region is done during snow ; but although 
this must entail a great saving of expense, I fear we could not adopt 
i t  in the Himalayas, where the snom, though i t  falls annually, is 
not regular, and lies a t  times for only a short while a t  those 
points where eliding work would have to be done ; and for our 
work i t  is necessary to k ~ o w  beforehand what means of transport . 

will be a t  our disposal, and, consequently, to depend on the snow 
might lead to the work never being done a t  alL The time during 
which snom lies in the Himalayas is dependent, moreover, to a 
great extent on aspect, and in any case the period during which 
work might be done on snow would be too short. Everytbing con- 
eidered, tben, i t  appears to me necessary hlways to sssume that we 
have to deal with ordiuary seasons only. An inspection of thie 
earth slide (which I saw in the forest near Ischl) naturally turne . 
one's thopghta to ita applicability or the reverae to Himalayan 
conditions. We are met with ~everal di5culties. First is the fact 
that the girth of our trees is often so large that to adopt this 
system would mean the construction of a much more elaborate 
slide than they use i n  Austria, i t  being assumed (which is not 
ueually the case) that the condit,ions would be sucli that i t  would 
be cheaper to export timber in the form of loge than as scantling 
or split fuel, and tbat i t  would be possible to move heavy loge to 
tlle slide itself. Evidently such a large work could only pay for 
main lin& of export, into which the produce from the felling0 of 
many years could be led. This system would he inapplicable in the 
Jaunear Division, because such timber as haa to be conveyed by 
water cannot with advantage go in the form of logs, and when 
i t  ie a case of fuel, as a t  Deoban, it morlld be quite impossible, owing 
to the fact that the nature of the ground mould actually demand 
that the loge should be lifted for a distance. I have no doubt, 
then, that thie system is inapplicable in the School Circle, for we 
have seen that oplit fuel cannot easily (if a t  all) be slid except 
on snow, and that we cannot in  the Himalayas rely on snow for 
slidiug parposes. I wne informed that breakages in the deaceading 
.timber amounted to from 5 to 20 %, the speed being very great. 
These slides have the dieadvantage of being liable to acour, thue 
forming ravines, and t h i ~  applies a t  any point where timber is shot 
down the hill sides over the surface of the ground. Ae I gathered, 
kheoretically, these slides oost to build on good ground (witbout 
-sidering the value of the wood used) 16 kreuzere r metre 

. h h l y  a kreuzer equal8 a farthing), on ordinary groun 8" 2% to eS 
kmzere, and on bad ground 35 krenzerw, which mould give very - 

~ o ~ g h l  3390 per mile; but practically I was informed that the 
s ide cost 956 gulden, or 4% kreuzers per metre, being 3,100 leehl f 

ractm long. Fifteen hundred cubic metres of wood come down 
m o l l y  and coet to slide 720 gulden, or 48 kreuzers per cubic metre 
htbe,mhole length of.the slide. Very roughly, one gulden eqaab 
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one rupee; but it is not of much real value to compare expenditure 
i n  countries differing in this direction so widely as do Austria and 
India. However, i t  may be of some use to note thnt a daily wage 
(for such work as plantation) appears liere to be nearly one gulden, 
or, roughly, four times what i t  is ill India. 

Dry 8lides.-Besides the a Riesen," or '( Earth Slide," the 
c'Rolzug," or "Dry Slide," is used, apparently only for small 
timber, for, though I am not certain on this point, I cannot 
imagine anything longer than pieces of one or a t  the most two 
metres being shot down them. The principal, if not the only, wood 
shot down them is fuel, and from their construction it is clear 
tha t  split fuel could never be sent down by their means. They 
consist of several poles laid down tlre dope and placed in a 
slightly cupped position. They are fastened roughly on to block 

sleepers (made from wood in the 
round), and the points of contact 
between the ends of ~ o l e s  are so 
arranged as to leave no protuberances 
against which the descending wood 
might catch. I saw .none of these 

dry slides of greater length than about 300 feet or so; but as they 
fell at  angles of from 12" to 30°, i t  is clear that the descending wood 
must  acquire a great velocity, aud that, therefore, a long section of 
shoot would be impracticable through the wood jumping out of 
t h e  slide, or even through the friction causing fire, for i t  is great 
velocity that  produces fire rather than great pressures with slight 
motion. To remedy this, several sections of slides follow one another 
i n  succession with short iutervals between. This necessitates a 
workman to pick up t,he wood which has been shot out of the upper 
slide and re-launch it down tbc lower. Occasionally a clapper 
system is adopted to reduce the velocity of the descending timber, 
and this consists of two poles suspended loosely by their upper ends 
a t  a height of about 2 feet above the slide, their lower euds hang- 
i n g  in the slide, and thereby obliging the descending wood to  raise 
their weight before i t  can pass. It is now the plan to build these 
shoots tempornrily a t  the site of each yearJe felliogs, and when 
the  work of the year is complete to  break them up. They are- 
as are most of these forest constructions-roughly built from wood 
in  the round (although with some skill), and it does not appear to 
be any objection to  leave the sapwood on, although the bark is 
invariably removed. This is intelligible for purely temporary works, 
like shoota; but when, aa is the case, it is also done in bridges, huts 
(which probably are meant to last some considerable time), and 
even retaining walls for roads and stream banks, the wisdom of the 
policy seems questionable. With purely tem orqry coostructions, E no  doubt, it is sufficient to merely remove the ark to guard against 
insecta; but in the other cases i t  must be a grave objection, 
considering that  the sapwood is a i d  to only last from fifteen to 
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twenty yeara, and under water about twenty years., The system 
of retaining walls made from fir trees is neat and olever, ae the 
following road sectiou will explnin :- 

but i t  appears to be poor economy to nee timber for this purpose in 
permanent or semi-permanent works when, as is usually the awe, 
stone is a t  hand. Still the fact that sapwood will here last from 
fifteen to  twenty years, gives the Austrian Forest Officera a great 
advantage over ua iu India, where insects and rot render ita use 
utterly impossible ; and in cornpaling wood used for house-shingles 
in Austria with the same in the Himalay- at, say, even 6,000 feet, 
we may allow a longer existence, ae far as I could gather, of from 
two to four times to  the former. Perhaps Austrian fir shingles 
might last twice as long ae Himalayan deodar shingles a t  5,000 
feet, and four times as long as Himalayan fir shingles, but this is 
merely estimate. As to the applicability or the reverse of these 
shoots to Himalayan work, i t  appears to me that the same objection 
will as a rule apply aa in the case of the earth slide, viz., that our 
trees are often of too large girth to admit of being sent down in  
the round, and to send them down split is generally not feasible. 
But we know that a slide something resembling this system, but 
partaking also in some degree of the nature of an  earth slide, has 
been constructed (and I think I am right in saying very advan- 
tageously) a t  Chnmba in the Punjab. It consists of a long slide 
a t  low gradients composed of large logs, down which timber i n  
the rouud is sent. Further, it lies along a line down which a 
large export has to be carried. Thus this Continental system may 
often give us a t  least valuable hinta for Himalayan transport work, 

the circumstances vary greatly from point to point. 



Water Slides.-In the valleys we also meet with " water slides " 
sometimes very neatly lined with cut stone, but they are merely 
water canals; and, nioreover, our own Indian system is not behind- 
hand on this head, so that no remark seems called for, though an 
inepeeti011 may suggest useful points of detail. 

Conveyonce of Scandling by SAoote.-In Austria the t,imber sent 
down shoots either mny with impunity be broken (as fuel), or is 
sent in the round, and a certain percentage of losses by breakage is 
accepted ; but nothing in the shape of scantling could possibly be 
conveyed by tllese means, and in India much of our material is 
exported in that  form, i t  being cheaper to saw up by hand labour 
i n  r i t r  than to work domn logs to saw-mills, as is done in Europe. 
For slides to convey scantling, therefore, me cnnnot draw any direct 
information from Europe, though hints for guidance may a t  times 
be obtained. 

Sledging.-In addition t o  the above means of transport in hill- 
forests, sledges are used, hut nearly entirely on snow, and conse- 
quently when roads are made for the purpose their gradients are 
very slight, say 4') or even less, and never over 12%) but often too 
i t  appears to be the habit for men to guide their sledges over the 
snow without made-roads. Where horses or bullocks are used for 
drawing the sledges, the roads must of course be kept to and must 
be a t  sllght gradients. They are about 8' wide, and in good ground 
cost about B1,590 per mile, as I mas informed, although the 
figure sounds high. A t  ordinary seasons i t  must rarely be pos- 
eible to find forest areas where the surface of the ground is smooth . 
enough for running  ledges without roads, hut I am inalined to  
think that some saving in expenditure on metalled fuel paths and 
in distance of carriage might be effected in fuel forests like those of 
the  Deobao working circle, a t  points where the fellings are situated 
a t  oonsiderable distances above existing paths, by introducing a 
very rough cheap system of sledging over very roughly cleared 
lines; a t  any rate the question might be considered i n  individual 
w e s .  

Carriage by Water and 6y Road.-The wood exported in t h e  
above manner is usually led domn t.o mo~lntain streams on which 
floating is possible in the spring a t  the melting of the snows, and 
considerable expenditure is often incurred in improving the banks 
of these streams with spurs and retaining walls made of timber. 
Other constructions t o  be sliortly described are also adopted. But  
there is an evident tendency nowadays to supersede transport 
by water, when that is only possible during limited periode, by ordi- 
nary metalled 10 feet cart-roade. I saw one of these in course of 
construction near Goisern, costing on rtn average 1,738 gulden (or, 
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roughly, rupees) per mile, or about 2133 per mile, witb heavy 
rock-work in places. As yet, however, I do not think Himalayan 
conditions are far enough advanced for that, though the question 
may some day ariee. 

Slakes.-To facilitate the floating of wood down the hill 
streams, which I may mention in pissing greatly resemble Him* -. 

layan stream8 both in a p  
pearnnce and in their habit 
of periodically flooding, 
" Sluices " (called- " Klau- 
sen") are used, and the 
'' Chorinsky Klause " near 
Goisern is a notable instance. 
The are of varions sizes and d kin s, of stone or of timber, 
but the principle is always 
the same, vis., to dam up 
the stream until a good 
bead of water has been 
obtained, and then by 
opening a door to eend a 
strong flush of water down 
the valley carrying the wood 
(placed in readiness) witb 
it. The Chorinsky Klause 
is a large conetruction in 

C L C V A T I O N  etone acrose the head of a 
stream high up a long valley. On closing the door a broad sea of 
water forms above it. The method of opening the s luia  door is 
given in Fiirster's book and ie very i~~genioue. This plan or a 
modification of it, i t  seems to me, might very poseibly be advan- 
tageously adopted in Himalayan etreams, where a lack of water 
ie often a great difficulty. I n  Jsunsar, floating iu hill streams 

to scantling, and the streams must have very carefully 
constructe out' banks, or must discharge their water a t  intervale into 
water slides made of timber ; but sluices made on a modification 
of thie system now and again down the valley, though on a very 
much smaller scale, would probably be of considerable use. In 
any wee it is, i t  seeme to me, a valuable principle to keep io  
view when considering the transport of timber on Himalayan 
streams. 

Gratings.-At the points where i t  is necessary to catch the float- 
ing timber . an elaborate system of catching comb  or gintinge 
c' Bechen ") is used, tha principle being to oppose the least possible 



obstrnction to tbe water, while stopping all the timber. The fd -  
10-g sketch will explain thie :- 

These gratings do not appear to be used on very large streams, 
and such a thing mould be quite impossible in India; but on s 
emaller stream i t  does not appear to me to be impossible to adopt 
them. I could not obtain data on the point, but, as far as I 
muld ascertain, the volume and force of water coming down a flood- 
ed Salzkammergut stream in spring is not much hs-if a t  all s o -  
than in the case of one of the Himalayan streams during the rains. 
This being so, I thiuk i t  will be of value to recollwt the principle oP. 
the grating when considering Himilayan streams, for i t  seedd 
possible that.at eome points we may eventually build up the ba& 
of streams in such a way. that scantling in good quantity mm) 
be conveyed steadily down the current toward8 the main river,:aud 
as i t  usually happens that i t  is necessary to stop the timber at* 
point of junction, a grating might conceivably be very ud&& 
Where larger rivers enter lakes, floating booms are used, but durn 
call for much remark here, since we have elaborated the a p t e m  
further in India. Here the beame are merely floating logs d & d  



together, and suitable, I should my, only a t  points where tbe cur- 
rent ie gentle. 

h the above system it will be seen that we have two methode of 
dlowing the wabr  to flow off while eto ping the wood-the 
vertical and the horizontal grating. Of t!tm the latter appearo 
to me to be the better, as opposing less obstl~otion to the water, . 
which merely falls away through the interstices and flows off by 
spassage heneath; but i t  is evident that the vertical ,orating cannot 
be dispensed with. The above sketch-plan represents one of the 
Ischl systems. Communication is effected from point to point by 
means of bridges paasipg over the gratings. This system was t o  
be seen everywhere, so that experieuce appeare to prove i t  a good 
one. 

Wire 2banaway.-One other very important means of transport 
is to be seen in the Salzkammergut~though not quite a t  its best. 
This is a wire-rope tramway, of which there is a small one of two 
hundred feet length in tbe Aurach-thal near Omunden. I n  this 
particular instance its u8e was to lift wood from a valley to  a timber 
dep8t for conveyance to Omundeu or to the railway ; but usually 
the conditions uadet whioh wire-rope tramways are found are the 
reverse,-namely, the conveyance of wood from heighta to lower 
points. I regret to say that I am not se yet in a position to discuss 
the very important question of the comparative merits of timber 
shoots (whether ae earth slides or dry slides), sledge roads, and 
wire-rope tramways. At  Deoban (referring to the project for con- 
vey ing fuel to Chakrata) we have aeen that timber shoots are not 
feaeible--so that the only qneetion there is whether a wire-rope 
tramway or a sledge road is best, and as this depends mostly on  
money figures i t  cannot conveniently be discuesed here. I war 
informed, on no great authority however, that wire-rope tramway8 
were made of over two thousand feet length, which is a point to 
remember. There is no doubt, moreover, that for scantling, where 
steady movement is eeeential, a wire-rope tramway has great 
advantagee; but when, as ie the cnee in the Himalayas, the heights 
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are very great, our difficulties would not be small. Thus, to take 
as an example the usual system of an aecendiug empty and a de- 
ecending loaded carriage attached to the ends of a single wire and 
running on two stationary wires side by side, i t  is evident that, 
to begin with, i t  is difficult to start the loadd carriage, since the 
whole length of wire is tell~ng agaiust it, and when started and s 
certain point hag been reached the speed of the loaded oarriage will 
continually increase. For lengths of this kind the counterbalancing 
weight of the empty ascending carriage would be quite insuffi- 
aient, so that some system of powerful brakes would be neceseary. 
I n  the Aurach-thal the work is done by undershot water-wheels. 
The fuel is caught a t  a grating and carried off by a water slide to 
the wire-rope tramway, the water then being utilised to turn the 
water-wheels, which iu their turn move a lar e wooden drum 
around which is coiled a wire rope. Both ends o f the rope pass up 
the slope and meet round a wheel a t  the top, and to this rope an 
ascending (loaded) and a descending (empty) carriage is attached.] 
An ordinary brake can be applied t o  the drum. 

General.-In vddition to means of transport, I may add some 
notes I took on g e ~ ~ e r a l  forest matters. Many people are under 
the impression that to clear-fell and replant a compartment is a fatal 
mistake in felling operations, and merely a relic of past unscientifio 
days; but i t  is done in the Galzkammergutnot universally IIOW- 
ever. I t  is done, moreover, with marked succese in sheltered spots 
with easy gradients, but in more expoeed situations the surface of 
the compartments seemed to have been scoured into ravines and - 
much damaged-necessitating timber " barrageJ' works; but this 
wae partly due doubtlese to the habit of throwing the wood down. 
the hillside. It is said to be cheaper to remove all the produce a t  
once in this manner. The following data were given me about 
some very excellent young forest raised in this way near Grubegg. 
The areaw were clear-felled and replanted with larch and spruce fir, 
with annual failures of not more than 3 to 4%-whereas in India 
the failures might have been 60% ; and yet i t  did not appear to me 
that any special precautions were adopted in transplanting from 
the nursery, which, moreover, was by no means close a t  hand-say, 
three quarters of a mile distaut. The larch actually attains there 
1%' to  16' in eight years. They are planted in horizontal lines one 
metre apart, and are spaced in the lines a t  distances of 14 metre. 
I was informed that n hectare could be so planted with plants taken 
from a nnrsery B t  a moderate distance a t  a cost of e6 gulden, which 
would mean about I310 per acre. Our Jaunsar plantations have 
coat up to data about 39 1 6 per acre, but the conditions there are 
very much more difficult. There mas an exceedingly neat nursery of 
Panua Cembra and P. monta~a a t  Grubegg, which was stated to be 
70 x 70 metres (as nearly as possible) and to have cost 11,000 gulden 
(or rupeee) to start with, and to require an expenditure of 400 
gulden (or rupees) annually. Our nurseries in Jaunsar do not cost 
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this, but they are not quite so elaborate. The P. rr~onkrua are sown 
in wooden m e  covered with thick mire, and transplanted after 
mix months into the numery, where each plant is placed 10 oenti. 
metres from ita neighbourn. I n  jte fourth or 6fth year i t  is planted 
out in the foreat, being sometiodes conveyed great distances. If 
Abiea sxceha is used, three or fo5r years are sufficient. The beds 
are in winter covered with sawdust, allowing the planta to staud out, 

, however, as protection against the cold. OE course the nureey in 
laid with prepared earth, and heaps of this were to be seen a t  band. 
Lime is placed on the top, with a view to ita percolating into the 
heap and killing all grass or other .roots left in the earth. At this 
nursery a newly-patented machine wee in use to redaoe the expenm 
of transplanting. In principle i t  consista of a rake, by means of 
whicb a small furrow is dug; along this furrow a small board with a 
metal toothed edge, holding planta between the teeth, is p l d  

while the roota hang into the 
furrow. With the rake, then, 
earth is pushed over the roola, 
and the board is withdrawn. With 
this machine, as I gathered, a man 

end two women aan in a day transplant 9,000 to 13,000 planta in 
bad soil and up to 18,000 in a good one, a man aosting 0.80 gulden 
to 0.90 gulden, and a woman 0.80 lden to 0'70 gulden. 

There wee also a large and exce 7" lent saw-mill, with several sets 
of saw8 in motion, a t  Grubegg. The horse-power waa mid to be 
100, and wae supplied by a stream with only a slight fall and of 
not greater volume than many Himalayan etreams (smaller in fact 
.than the Pabar in Jaonsar), in addition to which half the watar. 
was running paat the mill unused. But the day for saw-mills ,ha 
not yet arrived in the Indian hills, or at  least not in q y  part of 
India, hand labour being as yet too cheap, and by the time i t  does 
saw-mille will have altered. I noticed three different system for 
moving the carriage forward, but one wee antiquated. 

I wae permitted also to see a capital little Forest Museum 
a t  Qmunden, thougb unfortunately many of the models were 
absent a t  the Vienna Exhibition. I n  this and in every other way, 
the Forest Officers in the Salzkammergut shewed me great kind- 
ness and murtesy, doing their best to let me learn all I could. 

Oormment of India C a h l  RlsUw Omor-No. 8 U  B. & b 8 l - 1 -  --LO. 



STATEMENT OF AVERAGE SELLING RATES FOR 
TIMBER AND BAMBOOS FOR THE QUARTER 

ENDING 3 1 s ~  DECEMBER, 1889. 

RB. A. P. as. A. P. 

6fl 10' tors. (poles), per acore from 10 0 0 to 20 0 0 
6Al krrie, 12' x 5e x 4" ,, ,, 25 0 0 ,, 40 0 0 
SAl bed-posta, 7' x 2r' x 24 ",, ,, 7 3 - 0  ,, 12 10 0 
Bamboos of 9' to lo', per 100 score, ,, 25 0 0 ,, 60 0 0 

AT CAWNPORE. 

661 10' tors (poles), per acore from 6 0 0 to 7 0 0 
Sain karis, 12' x 5" x 4" ,, ,, 10 0 0 ,, 12 0 0 
861 bed-posts, 7' x 24" x 24 #,, ,, 8 1 2 0 , ,  4 0 0  
Bamboos of 9' to lo', per l00score ,, 40 0 0 to 60 0 0 

AT B ~ A N D ~ H A H R .  

6Al 10' tors (poles), per score from 0 0 0 to 0 0 0 
rSAl and sain, &c., karis, 

12' x 5' x4'. } I1 1, o o o , ,  0 0 0  
R6l bed-posts, 7 ' x  2r x 24' ,, ,, 0 0 0 , ,  0 0 0  
Bamboos of 9' to 1 O', per 100 score, ,, 80 0 0 ,,I00 0 0 

AT PILIBBIT. 
8A1 10' tor# (poles), per score from 40 0 0 to 70 0 0 
841 karis, 12' x 5" x 4" ,, ,, 30 0 0 ,, 40 0 0 
SAl bed-posts, 7' x 24" x 24" ,, ,, 5 0 0 , ,  6 4 0  
Bamboos of 9' to lo', per 100 eeore ,, 6 0 0 0 , , 1 0 0  0 0  

N m  TAL, 
l r t  F d h a ~ y ,  1890. 

C. BAQSHAWE, 
Conrmatm of Foreate, Central Circlr, 

AY-W. P. and W h .  



THE INFLUENCE O F  SUNLIGHT ON TREES.-Tt is well known 
that light is necessary for the development of ch:orophyll, and, 
therefore, for the life of a11 green plants, and especially for that of 

, trees. The heat alone which accompnnies the light is not sufficient, 
altbough the relative influence of the light and the heat on the 
growth is still an open question, as well as the relative requirements 
in light of different species of trees. I n  the case of forest-weeds, 
which in forestry serve as an indication of the amount of shade 
which the trees exert, and with that their capacity of impeding 
evaporation, some require full sunlight for their dovelopment, 
others are averse to a high degree of light. To this must be due 
the change in the plants of a district when its forcsts are removed. 
Then the amount of light or shade needed is modified by site. 
Where the sunlight is strong, in higher altitudes, drier climates, or 
where the growing season is longer, or there are more sunny days, 
some species will endure more shade. The flora of high ~l t i tudes in 
general requires light. Trees nearly always develop best, in other 
words, make most wood, in the full enjoyment of light, but their 
capacity of developing nnder shade varies greatly. The yew will 
thrive in the densest shade, while a few years overtopping kills 
the larch ; the beech will grow with considerable energy nnder 
partial shade, where the oak would only just keep alive and the birch 
would die. When planted in moist places all species are less sensi- 
tive to the withdrawal of light. I n  the open, maples, elms, syca- 
mores and others grow well, and make good shade-trees ; in a 
dense forest they thin out and have but ecanty foliage. Conifers, 
such as spruces and firs which preserve their foliage of several years, 
have perhaps the greatest capacity of growing nnder shade and 
preserving tbeir folinge in spite of the withdrawal of light. I11 
America sufficient data to group the forest trees according to the 
amount of light required by them have not been collected, but rules, 
based on experience, have long been formed in Germany, where 
the behaviour of trees nnder different conditions of light has been 
carefully studied. I t  bas heen found, for instance, that on the  
eame branch those leaves which are developed under the full in- 
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flnence of sunlight are not only larger and often tougher in tex- 
ture, and thicker, but that they have a larger number of stomata 
or breathing pores than those less exposed to light. The whole 
subject is one of the utmost importance in forestry, and observa- 
tions and experiments are to be carried out in regard to i t  in the 
United States.-Professor FERNOW, in Annual h?ep&t of Fmestly. 

FOREST CONSERVANCY W CEYLON.-For years past, in fact, ever 
since the British occupation, the process of forest denudation in 
Ceylon has continued, and during these 90 years a vast area of 
land, once covered with virgin forest, has been bared of its loafy 
covering : and though in many, if not in most, cases, the land from 
which the forest was cleared has greatly helped to enrich the colo- 
ny, a fearful waste of very valuable timber has taken place, timber 
which, though destroyed in a day, will take nlany long years tu 
replace. Axe and fire have ovor tens of thousands of acres been 
most destructive agents in the reclamation of forests to cultivators. 
But it is not only the European who has destroyed the immense 
tracts of forest in the Island in the beneficent work of turning 
waste land into cultivated estates, but the natives also in many 
parts of the country have, for many years past, especially in dis- 
triot.4 remote from European supervision, engaged in indiscrimi- 
nate " chenaing," which has also greatly reduced the forests of the 
island. I t  is not only to check this destructive practice as much 
as possible, but to conserve the forests which servo to supply the 
Government with timber and fuel, to eventually effect sales of such 
to the public, and above all to commence the great work of re-af- 
forestation, that the Department has been constituted during 1888. 
The chief work undertaken in that year by Col. Clarke as Acting 
Conservator of Forests and by his subordinate officers was the or- 
ganization of the department. As that gentleman says, the year 
under review was a period of transition. Changes had to be made 
in Forest Administration, and the respective duties and responsi- 
bilities of the newly-appointed offcers of the department defined 
so as not to clash with those pertaining to the Government Agents. 
That some little friction should be caused at first by the somewhat 
divergent interests of the Forest and Revenuo officers, the latter 
of whom naturalIy do not overlook the interests of the people, is 
only what might be expected ; but this will, as Col. Clarke sur- 
mises, no doubt be rectified in time, and the association of Forest 
and Revenue officers in the administration of tlie Ordinance can- 
not but be desirable and beueficinl. Foresters themselves might be 

N 



110 NOTE@, QUSB1E8 AND DXTBAOT~. 

inclined in their zeal to consider too closely the interests of their 
departmental revenue without any consideration for the village 
populations who are very largely interested in the manner in 
which the Forest Ordinance is administered. Indeed, we can 
quite believe that a too rigid application of some of the provisions 
of the Ordinance in many parts of the island would not only work 
with extreme hardship on the people, but in view of ancient 
customs would also be a distinct act of injustice. Col. Clarke 
sums up the objects of his Department as follows :- 

Speaking generally, the Department must be so organized as 
(I), to afford protection against illicit felling all over the island ; 
(2), to guard against undue and wasteful " chenaing " in some 
parts ; (3), to supply the Public 1)epartmenta with their requisite 
timber and firewood, and to hring to remunerative markets tho 
vast surplus of mature timber and forest produce which is either 
not realized a t  all or falls into the hands of persons who are not 
entitled to it ; (4), to select areas of forest for reservation near 
cities and towns and to see to their conservation ; ( 5 ) ,  to select 
and conserve areas of forest for the use of the village communities ; 
(6 ) ,  to select belts of forest bordering our existing lines of railway 
snd to carefully conserve them against the time when higher rates 
than those paid a t  present for firewood to private traders may rule, 
and to snch extent in respect of area that the Government may be 
independent of private supply ; (7), to select forest bordering the 
directions of future lines of railway with the object not only of 
ensuring a supply of building timber and fuel when the time comes, 
but of avoiding the heavy rates of compensation that have to be 
paid for the land on repurchase if once sold. 

That thesg objects are in themselves very desirable is certain 
enough ; but we hope that in striving to attain them the wants and 
necessities of the village populations will not be entirely lost sight 
of. From time immemorial the natives have been accustomed to 
levy contributions on the neighbouring jungle for axe and mamoty 
handles, for sticks to build their houses, and for grass to thatch 
their roofs. But we have been told quite recently of a case where 
villagers were prevented from cutting grass for snch purposes from 
Crown patanas which had been reserved for some purpose not men- 
tioned. W e  have no doubt that the hardship said to be involved 
by this prohibition was very much exaggerated, and we only men- 
tion the x s e  as one of many brought to our notice in order to ex- 
emplify how the provision of tho Ordinance may be utilized by top 
zealous officers for the persecution of ignorant villagers. We sin- 
oerely hope that Col. Clarke will see that no hardship is entailed 
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upon the village populations by the too rigid application of the 
t e r m  of the law. I t  is necessary that cultivators should be given 
forests from which to cut sticks to build their huts, to fence their 
gardens, and to repair their tools, as well as grass lands on which 
to graze their cattle. For this reason we think i t  most necessary 
that Revenue officers who have, or are supposed to have, an inter- 
est in the welfare of the people, should be associated with Forest 
officers in the administration of this important Ordinance. 

The report before us contains minute detail of a very interesting 
nature as to the organization of the Department, the nature of the 
control exercised over subordinate o5cers by those above them, 
together with particulars as to how the Department is to be worked. 
Coming down, however, to the practical work before it, it is to be 
noted that Col. Clarke complains of the severe competition which 
is experienced from private owners of forests in the snpply of tim- 
ber to Government. These owners have often obtained possession 
of the foresta at the low rate of Rs. 10 per acre, and have paid 
themselves, it is said, over and over again by the sale of the 
valuable timber on the land. But it seems to us that the Forest 
Department and private owners of forest differ in their ability to 
aupply the public and the Government with timber in this respect 
only, that while the Forest Department have had the forest handed 
over to them for nothing, private owners have had to pay no lese 
than 10 rupees an acre for the land. We should, therefore, .ima- 
gine i t  possible for the Department to compete with private indi- 
viduals in this matter withont much difficulty, for unless it ia 
worked on commercial principles of the soundest i t  will hardly sa- 
tisfy public requirements, though it may gradually re-afforest large 
areas of land a t  present denuded of vegetation. I n  time the neces- 
sary fuel snpply for the railway should be obtained from Crown 
forests, as also should all the timber requirements of Government, 
the profit thus derived being utilized to carry on the department, 
and to continue the work of conservancy and re-afforestation. At 
first, and perhaps for several years to .come, a liberal vote from 
public funds will be necessary ; but we see no reason why in time 
to come the same financial result should not be obtained in Ceylon 
as has taken place in India, where the Forest Department brings 
in an annual revenue to Government. Col. (:larke seems fully 
alive to all this, but so long as the Department ultiniately pays its 
way and is able to supply Government and the public with timber 
at a low rate, withont trenching on its reserves, it will fulfil all 
the duties reasonably expected of it. Many of the officers of the 
department ;ire as yet new to their work, but by permitting them 
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to be trained a t  the Dehra Dhn School of Forestry, the Govern- 
ment of India have certainly shown extreme courtesy to Ceylon, 
and given our officers an opportunity of perfecting themselves in 
the technical details of their most interesting work, which cannot 
be too highly valued.-Times of Ceylm. 

THE PRLNCIPLES OF MMU~INO.-The first point for consideratian 
in studying a system of manuring is the question why manures 
are necessary at all, and this is in consequence of our wasteful 
sewage system. The rivers flowing from niost of our large towns 
are the means of importing valuable manurial substanoes snch as 
guano, nitrate of soda, &c., but they are also the means of carry- ' 

ing away the same valuable matter in different forms to the sea 
there to be lost as far as farmers are concerned. I n  many 
countries on the Continent and elsewhere much less manure is 
required than in Great Britain, because this wasteful sewage 
system does not exist. Some application of artificial plant food is 
required in order to make up for this enormous loss. Plants niust 
be supplied with food as animals, and if they do not receive this 
food naturnlly they must have i t  artificially. Animals live on 
such complicated substances as starch, sugar, albulninoid matter, &c., 
while plants make use of snch simple things as nitric acid, phos- 
phoric acid, potash, lime, and several others. Many of the sub- 
stances which plants require are supplied naturally in sufficient 
abundance. They receive carbon from the air, hydrogen from 
water, lime, magnesia and sulphur from the soil-all in sufficient 
qnantities. Three elements which do not exist in snch abundance, 
and, therefore, are necessary to be supplied artificially are phos- 
phorus, nitrogen and potassium. These substances are taken by 
plants as highly oxidised compounds. 

Phlosphi-us.-Is taken in the form of phosphoric acid, which 
ia found in various forms and in large quantities in different 
parts of the world. Thus in Canada it exists as phosphate of 
lime, and in the well-known mineral apatite. It is also found as  
Carolina phosphate, as bone ash, and in our own country in the form 
of coprolites, aud the new phosphatic substance basic slag, a bye- 
product of iron manufacture. These are useful only for the 
phosphoric acid which they contain. Bone dust, another souroe 
of phosphoric acid, contaius also nitrogen0u.r matter. I n  the man- 
urial substances just mentioned the phosphate is in an insoluble 
condition, and therefore, unless the matorial is very finely ground, 
it is not of much use to plants. In bone, however, the phosphate 
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is made soluble by the decomposition of the organic matter of the 
bone, hence bone phosphate is of use to plauts. Guano also con- 
tains phosphate in a more soluble state than it exists in the minerals 
referred to. I n  order to make the mineral phosphate soluble and 
eo available for planh, it is treated by the manufacturer with 
sulphuric acid. 

Nitrogen.-Much controversy has taken plaoe regarding the 
source whence plants derive their supplies of this element. The 
qnestions-How is it taken by plants, and where does it come from 3 
are all important to the agriculturist. I n  considering these ques- 
tions it must be remembered that nitrogen, like other elements, is 
absorbed by plants not in a free state, but in a state of combina- 
tion. It is pretty generally believed that some plants take nitrogen 
in the form of nitrate, but there is little doubt that others might 
take it in other forms. fregu~cinous plants such as peas, beaus, 
&c., take nitrogen-apparently in some other form than nitrate 5 
while cereals such as wheat and oats, take it as nitrate. Then as 
to where nitrogen comes from. The cereals seem to take it 
principally as nitrate from the soil ; and it comes there owing to 
the action of certain minute organisms which exist in all fertile 
soils when these are in a proper condition. Several varieties of 
these minute organisms exist, and they a;re the cause of many 
important changes, such as decay of organic matter, souring of 
milk, putrefnction of blood ; even the digestion of our food is the 
result of the action of these minute organisms. I n  the soil they 
change nitrogenous compounds into nitrate, and thus they provide 
cereals, grass, potatoes, turnips, carrots, &c., with nitrogenous food. 
Such crops as peas, vetches, clover, lucerne, &c., seem to be much 
more independent of outside influence. They keep, as it were, , 
private nitrogen-food manufactures in the shape of wartlike 
excrescences, which are to be found on the roots of beans and 
other leguminous plants. These warts contain certain minute 
organisms, which apparently have the power of changing the 
nitrogen of the air (which is of no use in this form as plant food) 
into compounds fit for food. Wha t  these compounds are have 
not yet been determined, but there seems to be little doubt that 
the plant keeps them, and in return they supply the plant with 
nitrogenous fwd. Much in the same way as we breed cattle, and 
they in return supply us with compounds on which we live. As 
regards nitrogen-this important constituent of plant food--crops 
behave in very different wa7s. Legulninous plants in a fashion 
manufacture nitrogenous food, while cereals, turnips, &c., do not. 
These latter must be supplied with nitrogenous food ready-made .; 
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the former make it within themselves. This is very well proved 
by the action of nitrogenons manure. I f  we supply such manure 
to cereals, kc., the amonnt of the crop is in proportion to the 
amount of the nitrogen supplied ; hut this is not the case with 
pe8,  beans, kc. After a certain stage of maturity thwe latter 
grow without added nitrogenous manure, so that the amonnt of 
crop in their case is not proportionate to the amonnt of nitrogenons 
manure supplied. I n  the case of cereals, we must divide the growth 
into two stages-+), When the plant is subsisting on the nitrogen 
of ita seed ; and (2), when that is exhausted, and it lives on the 
nitrogenous compounds in the soil. I n  the case of leguminous 
plants, there are three states-(1), While the plant is subsisting 
on the nitrogen of its seed ; (2), while subsisting on the nitrogenons 
compound in the soil ; and (3), while i t  subsists on the nitrogen 
componnds which the organisms stored up in the wart-like ex- 
crescences on its own roots have formed. Combined nitrogen 
exists in the air in small extent and the soil absorbs some of it. 
Atmospherio air and meteorites also contain compound nitrogen. 
When water is evaporated in the air it possibly combines with 
nitrogen, and forms nitrate of ammonia. Electrical disturbances 
in moist air also lead to the formntion of nitrogen, and all these c o w  
pounds are valuable as food for plants. I n  the soil itself there 
exist organisms which appear to have the power of fixing free 
atmaspheric nitrogen, and utilising i t  for the production of the 
albumiuoid substances of their bodies. This is another source of 
combined nitrogen. W e  have thus the free nitrogen of the air 
converted into nitrogenous compounds, suitable tor plant food, 
without the direct co-operation of the plant a t  all. It mnst, how- 
ever, be remembered, on the other hand, that certain organisms jn 
the soil have the power of undoing the work which has been done 
by these orgsniwms just referred to. That is, they decolnpose 
nitrogenons componnds and set free nitrogen gas, and no doubt 
other causes also lead to a loss of combined nitrogen, especially 
when the soil is in a bad condition. All these facts require to be 
taken into careful consideration in studying that most important 
subject-the supply of nitrogenous food. It mnst also be re- 
membered that organisms do not affect all kinds of plants alike. 
For example, leguminous plants Beem at once to enter into a friend- 
ly alliance with certain organisms, and these, in return, provide 
them with nitrogenous food ; but certain seem to form no such 
friends, and the result is that they must be supplied with nitro- 
genous foods, or they would die where peas, beans, clover, Qc., 
would thrive. At  present we are not su5ciently acquainted with 



these organisms to be able, in a practical way, to relect, cultivate 
and apply them ; but as our knowledge increase8 we may be en- 
rnbled to influence their existence in the soil, and so ~rovide  means 
for the production of the valnable and indispensable nitrogenous 
food, without having recourse to expensive imported manures. 
The sources on which we depend at  present for our supply of 
nitrogen are--(l), Nitrate of soda, which has been formed in 
certain hot, rainless countries by the process of nitrification ; that 
ia where certain organisms exist in the soil, they change the de- 
composing organic matter into nitrates. (2), Sulphate of ammonia, 
which is another important source of ilitrogenous food. This is 
a by-product in the manufacture of gas, and also in the manu- 
facture of paraffin oil. (a), Some varieties of guano, such as 
Peruvian, lchaboe, fish, and also such substances as dried blood, 
horn, hoof, mot, &c. ; these are all valnable sources of nitrogenous 
food. 

Potaseium.-This is found in some soils in sufficient abun- 
dance, and therefore is not required in all mannres. Such a soil 
aa that found in the Carse of Gowrie contains enormous quantities 
of this element, and therefore to apply it in the form of manure 
in snch soil would be mere waste. Potassium is supplied to plants 
in the form of potash salts, and of these there are several varieties. 
We have (I), the well-known muriate made at Glasgow and also im- 
ported from Germany ; (2), sulphate of potash ; and (3), kainit 
salt. These are all valnable for the potassium they contain. Some 
of these salts occasionally draw water from the air, thus becoming 
damp, and in consequence are not suitable for mixing with other 
manures. 

Cornpodion of Manures.-Manures are of three kinds-phos- 
phatic, nitrogenous, and saline. Many manure8 contain all these 
constituents, but the one which predominates confers the name. 
Perhaps the best known and most widely known of the phosphatic 
mannres is superphosphate. That is essentially a mixture of solu- 
ble and insoluble phosphate of lime, and is made by dissolving 
different phosphatic materials in sulphuric acid. When made from 
a mineral sonrce it is valnable almost entirely for the soluble phoa- 
phate. The insoluble, in snch a case, ia too hard to be readily dis- 
solved by the solvents in the soil. Some experiments have been 
made to prove that insoluble mineral phosphate is of use in the soil ; 
but the results, to my mind, do not prove tbat it is so. Before i t  
can be made available to planta i t  must be soluble, and the solvents 
do not seem very cnpnble of taking this hard, rock-like substance, 
and m, if supplied as manure, it may be a long time unused. This 
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is not, however, the case with all phosphatic substances. Bone, for 
instance, is not of the same hard, insolnble nature, so that insoluble 
phosphate in the manure made from bone is by no means valne- 
less. But, on the other hand, it is not good to lave the manure 
too soluble, particularly in rainy districts and where the soil is of 
a light nature. I n  such a case the phosphates should always 
include some insoluble, but in a form which would gradually be- 
come soluble with the action of the nntural solvents in the soil. 
Such insolnble phosphates are those of bone, guano, &c. This - 
shows the importance of knowing from what source the phos- 
phatas are derived. If once the phosphate is rendered soluble, i t  
does not matter much from what it has been produced ; but if i t  
is insoluble, this is of great importance. Besides mineral snper- 
phosphate, we have also in this class bone-ash superphosphate. 
which forms a very excellent manure ; guanitic superphosphate, 
dissolved bones, dissolved guano, &c. All these, where pure and 
well made, constitute most valuable phosphatic manures. The by- 
product known as basic slag also comes under the head of phos- 
phatic manures. This substance, when finely ground, appears to 
act as a useful source of phosphorus. 

Nitrogenous Hanureg.-Perhaps the most important of these ia 
nitrate of soda, which in certain cases, is a most valuable mnnure'. 
I t  is, however, very liable to 'get washed out, a fact proved 
by the quantity of this substance found in the water draining 
off our fields. I t  should be used only very sparingly in wet 
districts or where the soil is light. Nitrate of soda, as is known, 
results from the process of nitrification. This process of nitrifica- 
tion was discovered during the time of the great French wars by 
French chemists who were experimenting a t  the instances of the 
Great Napoleon, whose supply of nitrate from India for the mann- 
facture of gunpowder was cut off owing to the fact that he was 
a t  war with this country. By these experiments the French 
chemists found that if d~ fe ren t  forms of organic matter are mixed 
with lime and similar basic substances, and the whole watered with 
urine, the process of nitrification would go on, and ultimately 
nitrate of lime would be produced, and this by a simple process, 
could be converted into nitrate of soda which was then available for 
the manufacture of gunpowder. I would, therefore, recommend that 
farmers should set up nitrate manufactures on their own farms. 
This can be done by gathering together all descriptions of waste 
organic matter, such as dead animals, hedge clippings, potato and 
turnip shaws, urine driven from manure henps, blood, &c., into 
heaps, and mixing with old mortar or any form of waste lime. 
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In these heaps the process of nitrification will go on, and the result 
will be the production of a large quantity of valuable nitric manure 
which may often be used with great effect instead of the costly 
nitrate of soda. Sulphate of ammonia is another important mem- 
ber of the nitrogenous class. I t  is not so easily washed away Ls 
nitrate of soda, and therefore in sonie circumstances is a n~ore  
economical manure. Though easily dissolved in water, the soil has 
a mysterious power of retaining it which it does not have over 
nitrats of soda. Ammonincal guano, fish guano, blood, kc., are all 
valuable nitrogenous manures. 

Salinc Manures.-The analysis of a mnnure generally contains 
an item, alkaline salt, and the figure under this head shows the 
amount of saline matter present. *In mixed manures this some- 
times consists mainly of soda salts, and these are not of very niuch 
use, but alkaline salts often contain potash, and are then mnch 
more valuable. When a manure contains anything over 10 per 
cent. of alkaline salt it may be fairly classed as a saline manure. 
A material is sometimes sold as a saline manure under the some- 
what imposing title of agricultural salt. Any sample of this which 
I have examined has been found to consist almost entirely of + 
valneless mixture of different soda salts. Saline manure often ' 

contains valuable potassinn) salts. 
Analysis and Adulteration.-After briefly alluding to the chemical 

processes involved in the manufacture of the different artificial 
manures, Dr. King continued-" It is very important that farmers 
should have an accurate analysis not only to ensure that they are 
getting value for their money, but also to enable thein to decide 
whether the mandre they are buying is suited for the crop and the 
particular soil with which they have to deal. Manures are not 
adulterated to the extent they were some ,years ago, but farmers 
can still be deceived by manures being sold under wrong names. 
Thus we have a manure sold as dissolved bones, which might con- 
sist almost entirely of mineral superphosphate. Farmers often say 
that they do not care what the manure is made of if it raises a 
good crop ; but it is possible to buy a nianure mnch too dear for 
the return it gives. As regards the question of mixing manures, 
there is the danger arising iiom mixing what chenlists call incom- 
patibles-substances which do not agree with each other. Not 
only might this be a wasteful process, but it is positively dangerous 
to life as we have sometimes seen. For example, if superphos- 
phate is mixed with nitrate of soda, the valuable nitrogen may be 
in great part dissipated and lost, or if the new basic phosphate is 
mixed with sulphate of ammonia, by far the most valuable ingredi- 

0 
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ent, the ammonia will escape as gas. Again, if superphosphate 
is brought into contact with anything containing lime, the valrlable 
soluble phosphate will a t  once be reduced to an insoluble condi- 
tion. 

Valuation and Application.-Referring to the process of valuing 
manures, Dr. King showed how i t  could be carried out. Passing 
on to the subject of application, Dr. King said-" In this oporation 
we must take into consideration not only the peculiarities of the 
crop to be raised, but also the soil. Turnips for instance do not con- 
tain so much phosphoric acid as wheat or barley, in consequence 
of the very limited power which they possess of finding phosphoric 
acid for themselves. They must be liberally supplied with it, 
if we wish to grow a large crop. As a result, a g o d  turnip 
manure should always contain a large supply of eadly arailabk 
phosphoric acid. Turnips do not require so much nitrogen 
for two reasons-(1), they have a greater power of abstracting 
nitrogen from the soil than cereals, and (2), they grolv a t  a time 
when the nitrates are plentiful in the aoil--during the hot and 
dry months of July and August, when the process of nitrification 
goes on more rapidly than in the earlier part of the year, and 
when there is little rain to wash away the nitrates formed. Turnip 
manure should therefore contain soluble. and also a considerable 
proportion of insoluble phosphates ; thesa latter derive from such 
things as guano or fine hone, but not from coprolite or other 
mineral sources. Cereals do not possess the same power of assimi- 
lating nitrogen as turnips, and, therefore, we have a large amount 
of ensily available nitrogen in cereal manures with a small amount 
of phosphate. For leguminous crops on certain soils potash gives 
good results, hut as potash is very expensive, it should not be used 
unless we know that the soil really requires it. Leguminous crops, 
euch as beans, clover, &c., do not seem to be much benefited by the 
application of nitrogenous manures, but this is largely accounted 
for from the fact that these plants are provided with those private 
nitrogen-compound manufacturers. As to whether a fast or a 
slow manure should be used depends pretty much on the crop to 
be grown, the soil, the climate and other circumstances. If a 
crop takes a substance quickly, such as turnips do with phosphoric 
acid, we may use a fast manure, unlass the soil is very light or the 
climate very wet. I f  the crop takes the manure very slowly, snch 
as winter wheat, then we must use a slow mannre, snch ns rape 
cake ; for if in such a case fast manures are used, like nitrate of 
soda, the greater portion would be washed away before the crop 

- could assimilate it. As n general rule, the lighter the soil, the 



slower the manure should be. Fast manures are such as nitrate 
of soda, sulphate of ammonia, solnble phosphate, Ichaboe guano, 
while slow manures are such as bone meal, phosphatic guano, dried 
blood, rape cake, &c. 
Lime in Soils.-Soils vary as regards their absorptive powers. 

This depends on (1) mechanical condition, and (2) chemical 
composition. Clay soils, you can easily understand, are more 
retentive than open ones. Farmers have an idea that applying 
lime to a soil is only for the purpose of breaking up the insoluble 
matters and for overcoming sourness, decomposing organic matter, 
and so on ; but one of the most important egects of applying lime 
is to provide the necessary constituent in the process of soil ab- 
sorption. I f  the soil is destitute of lime and similar basic sub- 
stances, i t  will be a very wasteful one, for its power of retaining 
&rtain substances valuable as manure will be very small. If ,  
however, i t  coutains a sufficient amount of lime, chemical changes 
will take place, and though the manure might be solnble in n - a h ,  
it will not be washed away, being retained and held firmly for the 
use of the plant. I t  is also important, if you want to prevent 
waste of solnble and valuable mannres, to have as much active 
growth on the land as possible.-(Lecture by DR. FALCONER KIM 
at Edinburgh). 

THE FOREST QUESTION IN CANADA.-The question of conserving 
and replanting our forsstv is one of very great importance, and 
there are several points of view from which i t  may be considered. 

Firat.-The financial. The system under which our forests 
have hitherto been leased has resulted in the most wasteful, the 
most reckless destruction of a vast mine of wealth the world has 
ever seen. Governments have acted as if their sole object was to 
get rid of the trees as fast as possible as a worthless encumbrance, 
so as to clear the land for settlement, whereas the trees were, in 
most cases, of far more value than the land, and had they been 
carefully handled would have gone far to pay the national debt. 
Not only were lumberers allowed to cut as many as they liked a t  
an almost nominal charge, and so overstock the xnarkets that the 
proceeds left nothing for the original value of the trees, hut they 
were compelled to cut a certain quantity every year on pain of 
their rent being doubled the second year and their license forfeit- 
ed the third year. The licenses being only issued from year to year, 
the lessees not only cut as much as possible, but cut only the finest 
of the trees. This was not all. The Government took no precau- 



tions against fire, and thus a settler, in order to clear a few acres 
quickly, set fire to the scrub and often burnt thousands of valu- 
able trees. To such an extent did this go that Mr. Allan Gilinour 
onoe declared that more trees were destro~ed by fire than were cut 
by the axe of the lnmberman. To the late Christopher Dnnkin 
belongs the credit of modifying these regulations. He increased 
the stumpage, and put a tax on the transfer of limits, and in return 
gave a long lease to the lumberman, which, of course, gave a 
greatly increased value to his license ; but no serious attempt to 
prevent fires has ever been made. I t  is probable that our legisla- 
tors in sanctioning these regulations were hardly aware of the 
fact that Canadian pine is the finest soft wood in the world. When 
in. England I was much interested in the way some of the consnm- 
ers spoke of it. " Quebec yellow pine, Sir ; why there's no wood 
in the world to equal it for the best joiner work, and for church 
work nothing equal to Quebec red ~ ine ,"  and of all the rivers the 
finest quality comes from the Gatineau, Rouge, St. Maurice and 
Chaudiere." When I came to examine the Baltic wood I saw at 
once the force of their remarks. To see the sn~all, spongy stuff 
imported as square timber from Sweden and Norway, 8 to 10 inches 
square, and 25 to 80 feet average cube, and compare it with our 
magnificent 70 and 80 feet raft, (I once sew a raft averaging 109 
feet) 44 to 30 inches square, or the hard, knotty coarse grained 
deals and battens from Sweden, Norway and Finland, and compare 
them with the soft, mellow, clear deals cut from Gatineau or St. 
Manrice logs. The finest pine deals, however, I ever saw, were cut . 
by the Hon. Mr. Joly on his Lotbiniere limits ; pity there were not 
more of thein I Mr. Hall, of Montmorency, exhibited a pine deal at 
the ('entennial 40 inches wide witbout a knot on either side, from a 
Gatineau log. The Prussian wood froin Biemel, the Russian from 
St. Peter$burg, Oneaa and Archangel are the best of the Baltic 
woods, but far below the best of ours. Even the Douglas pine of 
British Columbia, though of enormous length and pith, is of a coarse 
grain, and cannot compare with onrs for fine work. This is also a 
characteristic of Michigan pine. I t  is to be hoped the Columbians 
with their great advantages will not imitate our policy. A mill on 
Burrard's Inlet, alongside which a Quebec sbip of 1,400 tons 
loaded in 1873, was then within soule 15 niiles of the standing 
timber, and another ship arrived from Chili for a cargo of boards 
before a log was cut, the logs being cut, sawn and shipped within 
a month 1 Now, mark. the striking contrast in the policy of them 
Baltic provinces with onrs. I n  Prussia the Government strictly 
limits the quantity cut, so as to kecp up the prices, and bas eetab- 



tished schools of forestry with a view to the preservation and re- 
production of forosts, and a highly scientific training the stu- 
dents get. I am not aware of the regulations in force in Russia, but 
I am told that in Sweden and Norway they are very strict, and 
that the  Government's aim is so to limit the cut that it shall not 
exceed the reproduction, and thus keep up the supply for ever. 
As to this, Mr. Schwartz, the Consul-General for Sweden and 
Norway, can, doubtless, give every information, and if the Com- 
missioner of Crown Lands will not take i t  up, some member of the 
House should move for a Royal Commission, or a committee to 
investigate the whole subject. 

Mr. Mercier may rely upon i t  that the financial salvation of this 
Province depends not upon haggling over a small saving on the 
interest of the Public Debt in the spirit of a pettifogging attorney, 
but in the management of the Crown Lands, in the preservation 
and reproduction of our forests, and in thus enhancing the credit 
of the Government by husbanding its resources. Splendid pine 
once grew in New Bri~nswick. To-day there is hardly a stick to 
be had a t  any price. I t  is not too much to say that every tree now ' 

standing, if untouched, would be worth many times its present 
value in  a few years. Some twenty years ago I urged these views 
on Sir  John Macdonald and Sir H. Langevin. Sir John admitted 
the great importance of replanting, but confederation took it.out 
of his hands, and there it ended. The Hon. Mr. Joly has initiated 
a reform by voluntarily planting walnut trees on his limits, a wood 
the demand for which has enormously increased, and consequently 
the value ; the consumption for sewing nlachines and organs is so 
large as to bid fair to exhaust the supply ere long. The Govern- 
ment is probably not awnre of the extraordinary rise in the value 
of pine of late years, mainly owing to the vicious regulations 
and want of care exhibited in the past. Square pine, which not 
many years ago sold ut 10 cents per foot, would probably fetch 30 
cents per foot to-day, and first quality deals, which the Hamil- 
tons sold in 1854 at 40 dollars per Quebec standard, would fetch 
100 dollars to-day, and yet whilst making no effort to reproduce 
pine or spruce, (spruce will mature in 40 years), we are throwing 
millions into the lap of the Americans, in order that they may 
preserve their own forests, and begging them to take off their 
duty, so that the destruction may increase I What supreme folly! 

And yet these very men refuse to admit a Canadian barge into 
their canals, whilst enjoying the use of the Chainbly and Grenville 
canals, thus monopolizing the carrying trade between Ottawa, 
Montreal, Quebec and New York. I t  is true this has ceased. 
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Twenty years ago the Quebec Board of Trade remonstrated again 
and again, but the Americans werb too selfish to pap any heed to 
it. This rise in prices has been of no benefit to the city of Quebec, 
but the reverse. Indeed, the mismanagement of the Crown lands 
has done much to ruin its trade, but it has vastly enriched the 
Ottawa, and especially the shrewd Americans and others who have 
mills there. Whilst the Government has been selling tho forests 
a t  a nominal price, the McLarens, the Perleys, the Booths, the 
Hamiltons, the Edwards, the Bronsons and others have become 
millionnaires. One day we see Hamilton's linlits on the Gatinean 
and Dumoine sold a t  a bonus of about half a million, after millions 
have been made out of them, then Peter McLaren selling his for 
a larger sum, and Boyd Caldwell leaving a million behind him. 
Scores of millions have been wasted by a mistaken policy and fires 
and cannot be recalled, but much still remains, and it would seem 
to be the policy of the Government to hold on to what they have 
left, to insist on replanting, and to take the most stringent precau- 
tions against fire. I t  hardly seems reasonable that struggling 
industries, life and fire insurance companies, and poor men should 
be specially taxed, whilst millionnaires are growing richer by the 
destruction of national property without regard to the future. 

When, therefore, the leases fall in, some concession should be 
made to the taxpayers, whose burdens are now so heavy. I t  is 
hard to realize Canada without wood, and yet this is what i t  is 
coming to. Many now living can remember when Ontario had 
abundance of oak ; it is gone, and we are now importing i t  from 
Michigan and Ohio. When the pine is gone i t  will be the very 
irony of fate if we should have to import it, too, from Michigan 
and British Columbia. Direct taxation will them come with a 
vengeance and in a double form. It is a question whether an export 
duty should not be imposed a t  once. Some of the Western S tabs  
are planting trees by the million. 

Second.-The climatic. This may seem far-fetched and of small 
importance to some, but a little consideration will show that it iB of 
the  rea ate st importance to the whole Ilominion and of special 
importance to Montreal. I f  I were to say that the future of Mon- 
treal depends to some extent on this question, i t  wonld seem very 
far-fetched, and yet it ~ o u l d  not be far from the truth. What 
would Montreal be without its harbour ? and what wonld the harbour 
be without sufficient water? What if the water in Lake St. Peter 
fell far below its present level ? These thinas nre possible if the 
terrible destruction of forests goes on increasing in the same ratio 
as i t  has of late years without replanting. This destruction is far 
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greater in the  states bordering on the great lakes than in Canada. 
Let those who doubt it st,udy the clinlatic effects of the destruction 
of foresta in France, Italy and Spain. I t  has been shown that the 
effect was to diminish to a very serious extent the rainfall, to pro- 
duce long droughts, violent storms and destructive floods. This 
has been confirmed by scientific writers in England and the United 
States. Many will have observed that some, if not all, of these 
rwults have been reached in Canada in recent years, and may not 
tbe causes have been identical ? I f  the destruction of trees goes on, 
not only in Canada but in Northern Ohio, Michigan and Wiscon- 
sin, the waters of Lake Ontario and the Ottawa are sure to fall, 
and with the supply cut off, both Montreal Harbour and Lake St. 
Peter must suffer to a very serious extent. So convinced are the 
Governments of France, Italy, and Spain of the scientific truth of 
this theory, that they are all busily engaged in replanting, and a 
recent American writer attributes the blizzards in Dakota and 
Kansas to the ahsence of trees. Surely this is worth the attention 
of Government ? I t  wonld be interesting to have the opinion of 
Sir MTm. Dawson on this matter. I feel sure he would confirm 
the opinion of the writers I have nam2d. I t  wonld be strange if 
old Quebec should after all resume its place as the summer port of 
Canada. With a tolerably intimate acquaintance with all the 
leading sea-ports of the world, I believe i t  to be incomparably the 
finest harbour in the world-the only harbour without a lighthouse 
or a buoy, with deep water and safe anchorage, and which can be 
entered on the darkest night or in the heaviest gale with the great- 
est safety. But, alas ! unless this happens as if by a miracle, i t  
bids fair to become a city of priests, nuns, notaries and lawyers. 
Its people keep calling on Jupiter for help, instead of putting 
their shoulders to the  wheel. The favorite cry has been, " The 
English must ' go.' " Well, the most of them have gone, and now 
behold the result !-Baltimo~e Witneee. 

FOREST PRODUCTS OF B ~ ~ z ~ ~ . - B r a z i l  being '' to the fore," our 
readers will peruse the following with interest :- 

Some of the productions of this region are of great importance, 
and I am sure that a brief consideration of them will not be weari- 
some to you. Chief among them is India rubber. The possession 
of a fine rubber estancia is like the possession of a goose which 
lays daily a golden egg. 

The rubber forests are open to pre-emption by all comers, pro- 
vided they do not trespass upon the domain of another. A man 
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may take up as much land as he can work. His claim is e s t a b  
lished by cutting a pathway through the forest from one tree to 
another, and. portioning out the care of the trees and the collection 
of the product among his men. Each district of 40 trees con- 
stitutes an L L  estrado," and each man can manage from two to five 
"estrados" according to his industry and the proximity of the 
trees. Each man is furnished with a number of little tin cups, 
holding about a gill, and a small picking instrument for making 
incisions in the bark of the trees. He selects a spot upon the tree 
where the sap will trickle down as he desires, and rapidly picks a 
few holes just through the bark in such a way that the sap will 
flow from one into another, and all in turn into the tin cup, which 
he dexterously inserts beneath some scale of bark or attaches by 
means of a little ball of mud, which he carries for this purpose. 
Twice a day he visits his trees and collects the sap into a large tin 
bucket, which is then carried to the smoking place and deposited 
in an immense copper cauldron. For the smoking fire certain 
substances are greatly preferred to others, prohably because of some 
curdling ferment which the smoke contains. The most preferable 
is the fruit of the muticu palm. This is an abundant species in 
most sections, and exceedingly useful. Its leavei serve for thatch- 
ing, its bark fibres for cordage, its tender heart portion for msk- 
ing an excellent salad, and from its nuts is expressed an oil which 
is valued as a substitute for butter, and which is said to have no 
rival as a dressing for the hair. 

Kext to these the smoker prizes the outer husk of the Brazil nut. 
I n  any case he inverts over the fire a large earthen bowl so as to 
exclude the air. A small opening is madsfor the exit of the dense 
smoke which results. The sap in its original condition exactly 
resembles milk, and indeed it is a true milk in it8 composition. 
Fatal accidents have resulted from this dangerous resemblance, 
for the milk taken into the stomach, soon becomes converted 
into a mass of rubber. Into the cauldron he dips a small wooden 
paddle, shaped like a spoon, but with plain surface. I n  an in- 
stant he has tbe dripping utensil over the column of smoke, 
turning it skilfully and rapidly so as to prevent the running 
away of the precious fluid. As soon as it is firm enough to 
stay without running it is again dipped, and the process re- 
peated until upon the paddle a ball of rubber of from 15 to 75 
pounds has been formed. This is then slit up and removed 
from the paddle. I t  afterwards loses much weight hy drying, 
and if sold at once a large discount must accordingly be made. 
The daily yield of a tree is about 2 or 3 gills, and it is estimated 
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that from 25 to 75 pounds of rubber per week should be obtained 
for each man employed. I t  is clearly, therefore, a qliestion of men, 
and the rubber gatherers are willing to pay good prices to anyone 
who will bring these men to work upon their estancias. So sure 
a business is rubber gathering, that aln~ost any n~erchant of Para 
will loan money or advance goods to anyone who is going up the 
river to gather rubber, the amount being in regular proportion 
to the humber of men that he is taking with him. I know of one 
mhn who boasts that his rubber station yields him a gross income 
of $500 daily. But he hw 200 men. Rubber gathering con- 
stitutes by far the most important industry of the Amazon valley. 
I t  is in fact severe1 times greater than all the other industries 
combined. 

An important industry during January and February is the 
collection of brazil nuts. These nuts begin to fall as early as 
October, but the regular season is in the n~onths named. Tlle tree 
flourishes just where the rubber tree is found, and during the 
season all other work, even rubber gathering, is given up for this 
work. The nuts, as we know them, are contained from ten to 
twenty together in a large case resembling a cocoa, which has 
to be cut open before the nuts can be obtained. The work of 
collection is by no means a safe one, the heavy cases often fall- 
ing from a height of 100, even 200, feet, and instantly killing 
anyone upon whom they may fall. The collectors often protect 
the heads and shoalders by means of heavy umbrella-like shields. 
Statistics of the extent of the export of these nuts are quite 
surprising. Ths amount reaches to entire ship-loads. They are 
not only used for eating purposes. Brazil nut oil has Illany uses 
in t he  arts. I n  their own country they form a much more im- 
portant article of food than among us. Variously prepared they 
enter into the composition of 111any delicious table dishes. Nor 
are they without medical interests. I n  that mild climate Brdzil 
nut oil serves a purpose very similar to that of cod liver oil among 
us. I have seen undoubted recoveries of consulnptive patients 
to whom nothing except unlimited quantities of this oil had been 
administered. But it would scarcely do in our climate. 

Referring to the vegetable wealth of Brazil, it is to be collsidered 
that as  yet it is almost wholly unknown, notwithstanding the vast 
revenues that it has already ~ ie lded  to that country. The history 
of all other countries has beon that very shortly after the discovery, 
the settlers have begun to develop their agricultural resources. 
Not so in Brazil, a t  least in the Amazon valley. Beyond a small- 
a very small-fraction of the food supply necessary for its OW& 

P 
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people, this valley furnished no agricultural products. A11 the 
energy and enterprise of those who have resorted there has found 
full vcope in culling out the richest of Nature's unaided produc- 
tions. And even in this direction we' have merely entered upon a 
knowledge of her vast resources. 

I n  the precious woods of Brazil alone there is an industry c a p  
able of enriching a nation. Some author has begun a simple 
enumeration of the useful woods of Brazil, giving only theiinames 
and synonyms in alphabetical order. Thns far he has only pro- 
gressed through s few of the first letters of the alphabet, and the 
result is a good-sized volume. So abundant are these hard and 
fine woods, that the difficnlty is to find a coarse or soft wood su5- 
ciently easy of being worked to serve for building purposes. I 
have observed that the valuable portion of most of these precions 
woods is confined to a small portion of the heart; tho sapwood 
surrounding it being of a very different colour as well as very 
much softer. 

Another peculiarity of these Brazilian species of woods is that 
they are not gregarious, as ours are. That is to say, we do not 
find a forest made up largely of one or several speoies, but all sorb 
grow together, not more than one or two of a given kind being 
obtainable in one place. This increases greatly the difficulty and 
expense of collecting them. Two enterprising firms are mid to 
have established saw mills on the island of Maranho, in the mouth 
of the Amazon. From here they send out little tugs to bring in 
the passing logs, which constitute their only supply. 

The fibre plants of Brazil are already attracting a great deal of 
attention, and I expect they will yet revolutionize tho woven 
fabrics of the world. Their name is legion, and they represent 
many diverse families, and it can hardly be that among them 
there are not some equal or superior to any now in use. 

The discovery of aniline dyes has ruined the trade in those of 
the vegetable origin, otherwise the forests of Brazil wonld have 
furnished a mine which the workirlgs of centuries would not bave 
sufficed to exhaust. Many times in pressing our botanical collec- 
tions we would find our papers, and even our clothing, beautifully 
and permanently dyed by the roots, bark or leaves of the plants 
that we had collected. Again we wonld observe a stream or pool 
deeply tinqed by the exadation of some log that had fallen into it. 

The food plants of Brazil, if we include those introduced, includea 
about everything known to tropical countries. Introduced frnib 
aoon run wild. Thus the peanut, the yam and the cocoa, origin of 
tbo cboaolate, may be found escaped in every direction. The coooli 
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especially attracted our attention, for we found entire forests of 
it in some places. Of coffee we find several native species, and 
wild specimens of the Arabian species are not rarely met with. 
One of the native species has white seeds, as has also a native 
species of Theobroma. No food plant flourishes more abund- 
antly than the Cassava, there called mandioca or yucn. Of thia 
there are several species, one of which occurs wild in the greatest 
abundance. The plant is in the Euphorbia family, near rubber, and 
produces large sweet potato-like tubers. In  ib fresh condition 
it is a deadly poison, but when cooked it furnishes a wholesome 
food. The best varieties, baked in the ashes, are equal to our 
best potatoes. From these roots, after they have been macerated 
almost to the point of putrefaction in order to datroy their poison- 
ous principle, a starchy food, mandioca, is obtained, which answers 
in Brazil the purposes of bread. 

I close my remarks with a brief account of the drugs of thia 
interesting country. Should any genius ever be born capable of 
writing a complete history of the medicinal plants of Brazil, it 
wonld probably constitute the most interesting and important con- 
tribution of its class. Indeed, the elaboration of the medical flora 
of even one of the Brazilian provinces would be the work of a life- 
time. Each tribe of aborigines and each community of settlera 
has its own native materia medica, and of the virtnos of many 
of these plants there can be little doubt. Aside from these strictly 
domestic remedies, the region affords to civilization some of it8 
most useful drugs, and every year is adding to the list. 

One of the most interesting of these is guarana, the virtues of 
which as a remedy for migraine are rapidly becoming appreciated. 
I t  is the product of the seeds of Paullinia sorbilis, a plant quite 

relatad to the horse chestnut. There is much false informa- 
tion afloat concerning this drug, and I have taken pleasure in 
investigating the real facts concerning it. The plant is a woody 
vine of considerable size, existing naturally in many parts of the 
Amazon valley. Considerable portion of the drug, however, is the 
product of the wild plante, i t  being extensively cultivated in the 
Maderia region. Under cultivation ils appearance is quite chahged. 

Instead of being allowed to climb wildly i t  is trained to etaken, 
as the grape in many sections, so that at  a distance a planta- 
tion bears much resemblance to a vineyard. The white flowers 
are borne in terminal panicles, and are small and inconspicuona 
except by being massed together. The frnita begin to ripen in 
December, as indicated by their bursting open and exposing the 
reeds, about equal to a hazel nut in size. No time is then loet in 



128 NOTES, QUERI88  AND EXTRACTI. 

gathering the harvest, lest the seeds fall to the ground and become 
lost. From the outer husks, resembling those of a small hickory 
nut, the seeds are shelled out with the finger, a very laborious 
process. The pulp, a white, phlegmy substance, is then washed in 
the river. The seeds are then most carefully roasted and placed 
in sacks and beaten to remove the cartilaginous shell. They are 
then roughly milled in a small hand mill or in a wooden mortar, 
nn exact quantity of water added, and the whole kneaded into a 
doughy mass. This mass is then moulded by hand into rolls, 
which are carefully 2ried by a process requiring several weeks of 
diligent attention, and are ready for the market. Contmry to the 
general belief, no adulteration or substitution of any kind is 
resorted to, these Indians vieing with one another in the manufac- 
ture of the best product. The reason that failure has universally 
attended attempts to manipulate the seeds in this country is that 
the process requires a great amount of time, patience nnd experi- 
ence, which have not been given to it. 

The ipecac plant is found on the upper branches of the Maderia. 
The causes of the present scarcity and high prices are twofold. 
I n  the first place the known localities have been largely exhausted, 
and new explorations have to be undertaken to secure supplies. 
But another influence of much greater importance is the growth 
of the rubber industry, which has monopolized the attcnt,ion of 
the settlers. Until thia interest shall decrease, or until the popula- 
tion of those sections shall become largelp increased, steadily cheap 
supplies of ipecac cnn scarcely be looked for. I t  is this fact which 
gives added interest to my new drug cocillana, which embodies to 
n great extent the properties of ipecac. 

The copaiha tree is one of the handeomest trees of the Brazilian 
forest. I t  is not to be classed among the larger trees, yet i t  often 
reaches a diameter cif 5 or 6 feet. Its wood is extremely hard 
and tough, and is used for various important purposes. A dug- 
out from this tree often serves as the basis of the strong boats by 
which the dangerous rapids are navigated. A cross section of the 
trunk, properly trimmed, constitutes t,he rnde cart wheels of the 
section. The seeds of the tree when dry resemble bleached bone 
in colour and hardness, and are used by the savages for making 
beads. 

Tory similar to the copaiba tree is the relatcd tree, Dipteryz 
odorata, which yields us tonka beans. With its tall and polished 
trnnk, surmounted by the most dense head of dark and glossy 
leaves, it constitutes a ehtely ornament, and during the fruiting 
aeason loads the air with the vanilla-likc fragrance of its seeds. 
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The vanilla also grows wild here, and the beans, of poor quality, 
are scld a t  1 0  cents each. 

The jaborandi fringes the river banks, the pareira climbs over 
the smaller trees, and the sarsaparilla covers the little elevations. 
Other drugs exist in rich profusion, but I can only refer to them 
by name, the strycbnos, manaca, stachytarpheta, soliman, barbasco 
and chamairo. 

I confidently expect that in the future, when rational methods 
of exadning  and comparing the effects of drugs shall have be- 
come more ,general, many of the drugs now used only by the 
savages of Brazil will replace the similar agent in use by us. 
-(Pharntaceutical Journal). 

A PETRIFIED  FOREST.-^^^ of the wonders of the American 
continent is Calcedony Park, Apache County, Arizona Territory. 
It is so named on account of the trees which ages ago fell, and 
are lying in indiscriminate confusion, having become silicified in- 
to  agate and jaspar, the change being probably effected by heated 
volcanic waters. On a recent visit some of the trees were found 
t o  measure over 100 feet in length. I n  the agatised condition 
they are surpassingly beautiful, every conceivable colour and 
shade being represented, red, yellow, and green, interspersed 
with white, black, and grey, and by transparent spaces of brilliant 
quartz crystals. The park is Government property, and its contents 
are strictly protected. 

THE FUEL QUESTION ON THE MADRAS RAILWAY.-me increase 
in the working expenses of the locomotive department of the 
Madras Railway is accounted by the Chairman in his last half- 
yearly report by the extra cost of fuel added to the loss by exchange, 
which effects all departments more or less. The question of fuel 
is, he considers, of paramount importance, and it begins to assume 
rather a serious aspect. The supply of wood becomes more pre- 
carious from year to year, and it is also rising in price, and should . 
i t  become necessary to discontinue or diminish materially the use of 
wood as fuel the larger expense will be very considerable. A hope 
is expressed that coal may be obtained from Bengal on favorable 
terms, and the agent was in correspondence with the Government 
in regard to the relative cost of English and Indian coal, and has 
accepted an offer of 2,000 tons of Burrakur coal from Bengal with 
a view to testing whether tho supply from that quarter will be 
cheaper than the Singareni coal, with which the Locomotive 
superintendent had been experimenting.-Indian Ezgineering. 
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ENCOUNTER WITH A LEOPARD.-The story of an encounter with a 
leopard comes to the Statesman from Serajgunge :-"Two young 
English gentlemen belonging to the locality went out to hunt a 
leopard that had been making its presence unpleasantly felt in the 
neighbouring villages. Neither was accustomed to hunting or to 
the use of firearms, but both were full of pluck and eager to show 
their prowess. They took up their station on a patch of cleared 
ground, awaiting the leopard that the beaters were chasing from 
his lair, when suddenly the brute leaped on one of them and caught 
him by the thigh, inflicting terrible injuries. His companion 
seeing his danger tried to fire a t  the brute, but unfortunately the 
safety pin with the use of which he was unacquainted, had locked 
the p, so that the trigger would not move. He tried to best the 
leopard off from his companion, but the enraged beast turned upon 
him, stripping his arm and literally crunching his hand. Two of 
the beaters came up and used their bamboos with snch effect that 
the animal turned tail and returned to the jungle. The two 
Europeans were removed to Serajgunge, and it was proved that 
the first mentioned was in snch a critical state that he could not be 
moved. His companion was sent to Calcutta for treatment, and it 
is feared be will have to lose his arm. The adventure shows the 
danger of inexperienced hunters attempting snch big game as 
leopards without even knowing how to use their guns, or to act in 
case of emergency. But a short time previously a European 
gentleman nearly lost his life in the same place from an unexpeck 
ed attack by a leopard." A later announcement states that one of 
the gentlemen died on Monday and the hand of the other haa 
been amputated. 

GERMAN FORESTRY.-TII~ Germans have been the pioneers in 
scientific forestry, as in so many other lines of progress. With a 
total forest area of only 34,346,000 acres, of which 11,243,000 acres 
belong to the State, the German Empire now has no less than nine 
schools of forestry, and during the three years ending with 1888 
i t  published 177 books on the various branches of the subjeat. 
There are also ten periodicals devoted to forestry, and a general 
association of foresters, with annual meetings, and ten local so- 
cie ties. 
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(Continued from page 42). 

ABTIQLP 7. WOOD USED m CABBIAQID UD WAQOB-MAK~Q.  

Wood used for this purpose should be as light'as possible con- 
sistent with the requisite strength, hardness and elasticity. The 
only portion which forms an exception to the rule is the frame- 
work of high carriages, which must be heavy in order to keep the 
centre of gravity low. 

The most important part of a carriage or wagon are the wheels. 
An ordinary wheel consists of a nave (or hub or hob), and of 
spokes and felloes. 

The nave must be able to resist great and violent shearing strains, 
and the wood must be so dense and hard tha t  these should be 
unable to enlarge the mortises or holes in which the spokes are 
fixed and thus render the latter loose. I t  should contain no sap 
wood. 

The best woods for naves are babul, sissu, 41, black-wood, teak, 
various Albizzias, and satin-wood. 

The wood of spokes should be all heart-wood, very strong md 
hard, elastic yet rigid enough, not liable to warp or split, perfectly 
stmight-grained, and without knots and any trace of unsoundness. 
It should be remembered that the whole weight of the carriage or 
wagon is borne successively by an individual spoke in each wheel, 
so that a single bad spoke spoils an otherwise perfect wheel. To 
prevent the tires from becoming loose in hot, dry weather, the 

- length of the spokes should not be liable to vary much with alter- 
nations of atlnospheric humidity. The most suitable woods for 
epokea are sissn, sundri, tenk and babul. 

Q 
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The felloes should be made of some wood that is able to resist 
amshing, is hard, elastic and strong, does not warp or split and 
is not liable to excessive expansion or contraction with varying 
quantities of imbibed water. Durability is also an essential 
quality, and hence no sapwood should be allowed to remain. TO 
preserve all the strength and elasticity of the wood, the fibres 
should be cut across as little as possible, and. hence the advisability 
of using naturally curved timber. When such pieces are not 
obtainable, then the felloes should be hewn out of split sections, as 
represented in Fig. 12, so that the concentric rings may all lie 

JIode of cutting wt fellis.. 

as much as possible in the same plane as the wheel. The best 
woods for felloes are teak, hbnl, sissu, d l ,  nim and oaks. In 
many parts of India, where the ground is flat and the soil sandy, 
no tirea are put on the wheels, and in that case hard, tough 
woods, like babul and sissu, answer best. I n  some parts of Europe 
" bent rims " are nsed as felloes for the wheels of light carriages, 
and occasionally the entire circumference of a wheel ia formed of 
a single bent piece. 

In  teak-growing countries solid wheels for wagons are made, 
consisting of three pieces joined laterally, and held together by the 
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tire and by a psir of iron disks, one on either face, strongly rivetted 
together. The axle passes through the middle of the centre piece. 
Such wheels are extremely strong and durable. 

I n  almost every part of India the axles of numerous carts are 
entirely of wood. To resist the enormons transverse strains due 
to the weight of the body and load and the heavy jolts on a rough 
country road, and constant severe friction, the wood should be very 
strong, hard, tough and elastic. The best axles are furnished by 
Anogehww Idifolia, d l ,  sundri, babul and Olea ferrtqinea. When 
the ends, on which the wheels revolve, are of iron, almost any 
strong hard wood will answer for the intermediate portion of the 
axle. 

The poles and shafts of carb  and wagons drawn by oxen should 
be very strong and elastic, the best woods to use are Oug&ia dal- 
b q i t d e a ,  Dwepyroa Melunoxylon and sfrl. The poles and shafts of 
carriages h v e  to be light, and therefore thin and extremely strong 
and elostic. The best Indian wood for the purpose is snndri ; 
but Diospyrw Mehnoxyh,  Anogeiasus latifolia, various species of 
Gr&, and well-seleoted and seasoned bamboo, are aho found to 
be excellent and are used on a large scale. 

The framing of carts and wagons must be made of very strong 
wood that holds well at all joints without splitting or breaking off. 
The wood in the frame-work of carriages mnst also be strong, and 
for some kinds of carriages, such as phaetons, it should also be 
naturally curved. The rest of the body of every kind of vehicle 
may be made of any light wood that is strong enough for the 
part where i t  is used. For carriages every bit of it should be 
thoroughly seasoned and not liable to split or warp, or to shrink or 
expand in an excessive degree. Teak answers excellently all re- 
quirements. Those portions whioh are not painted must possess a 
handsome grain and colour. 

What has been said with regard to carts and wagons apply, 
with obvious modifications, to wheel-barrows, hanci carts, &c. 

As regards railway carriages and wagons, the wheels, axlea and 
framing of the floor are of steel or iron. The sides and roofs are 
usually of wood of the very best quality-usually teak. 

Gun carriages are subject to much more severe strains than 
any other class of vehicles. Hence great care mnst be exercised 
in choosing wood for them. Those portions on which the guns 
reat must also be very hard and tough, so as to resist friction 
well. 

Sledges mnst be aa light as possible. Henoe only the strongest 
woods ehould be u d .  The runners are snbject to enormous 
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friction ; they are therefore armed with removable soles, about 
3 inch thick, of some extremely hard wood. I n  the Western Him- 
alayas Querw dilatata furnishes the beat soles. 

The cooper makes carrks, barrels, tubs, pails and buckets for 
holding both liquids and dry goods. For holding liquids the 
wood should not be so porous as to allow any appreciable quantity 
of the contents to filter through. Moreover, i t  should not com- 
municate any unpleasant or undesirable taste or odonr to the 
contained liquid, nor impart any objectionable colonr. Certain 
dry goods must also be similarly protected. - Portable casks that 
are to contain liquids must he made of very strong wag, because 
of their great weight when full, and in order to withstand the 
constant violent shocks to which every portion is exposed when- 
ever there is s jolt or shake ; and it must be remembered that 
the slightest crack or flaw will cause the liquid to run out. 

The large quantities of rum and other spirits distilled in India 
and the rapid growth of the brewing industry in every part of the 
country, will soon require a large supply of staves for casks and 
barrels. The staves should always be split, but English brewers 
seem to be indifferent to whether those they use are sawn or split. 
For  a hogshead are required 

20 staves 3' 3" x 6" or 5" x 1)" and 
10 head-pieces 2' x 8' or 6" x 14". 

The head-pieces are the staves that go to form the top and bot- 
tom of the cask. Before they can be put together the staves have 
to be properly shaped and shaven, those forming the sides of the 
cask being kept thickest and broadest in tlle middle. When thus 
prepared, these latter are 3' 1' x 5" (in the middle) x If. The 
head-pieces are reduced to a thickness of 1) inches. 

Owing to want of enterprise the doubtless numerous kinds of 
Indian woods suited for cooperage work have hitherto remained 
unntilized. We cannot therefore do better than adapt from Boppe's 
Technologic Foreethe his excellent description of the manner in 
which cask staves are made in France. 

The staves are made principally in the forest, since wood is split 
most easily when it is fresh felled ; also because i t  is not every 
piece of timber that is adapted for the purpose, and in the forest 
itself the workmen can best choose only what is really suitable, and 
can often utilize the tops and butt ends which the sawyer rejects. 

Three tools are used-an axe with a broad flat head like the 
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back of a wedge, the divider and the shave. The last two tools are 
clearly represented in -8. 13 and 14 below. 

The stave maker's bench (Fig. 15) consists of the fork of a tree 
Fig. 15. 

fixed on three stakea firmly driven into the ground. 
The mode of working is briefly as follows :-Billets or rounds of 

the required length being sawn off the logs, they are split with the 
axe into quarters, and each quarter, if large enough, into sectors 
(Fig. 16). 

The divider with a wooden mallet now wmes into requisition. 
The sapwood and pith portion of eaoh sector is removed, and the 
sector ia split tangentially into pieces of the width of the stavea 
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to be made. These pieces are fixed on the bench as repreeented i n  
Fig. 15 and finally split up into staves. The divider being driven 
into the wood, the slit is extended by pressing on the handle 
and pushing the blade in further as the wood splits more and more. 
To facilitate this process it may be necessary to use the mallet now 
and then. The staves may be taken off by splitting the sections 
radially or along the lines of the medullary rays as a t  (a)  in F$. 
16, or along parallel lines aa at  (b) and (c). The faces of the staves 

Method of aplitticlg wood for cash #tam#. 
( 4 t m  B w o ) .  

obtained by the former method are made parallel with the shave ; 
thia method is hence a more wasteful one than the other. 

On the continent of Europe manual labour is sometimes replaced 
by special machinery, which turns out staves of mnch truer 
shape and size. But the action of such machines is partly a s p l i t  
ting, partly a cutting one. 

I n  England the staves are cut with circular saws, and, after 
being shaved on one, the future inner, side, are steamed and pres- 
sed to the required curvature. This practice obtains also at  Bor- 
deaux, being not only mnch easier than splitting, but affording 
the advantage of utilizing seasoned wood. 

Wooden hoops are now seldom used. They are furnished by 
poles and saplings, young stool-shoots being the best. If poles 
are utilized, they are first trimmed straight and clean, and then 
split. The boops are made by forming them on blocks of the re- 
quired girths while the wood is still green. If it h a  been allowed 
to dry, i t  must be steamed or soaked in water. Hoops for pails 
are always of reatangular seotion (about 2' x I f  ), and are split 
from pieces of large diameter. 

From what precedes i t  is evident that the wood used for cooper- 
age purposes must have straight and parallel fibres, and be quite free 
from knots and other flaws and from every kind of ullsoundness. 
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Split wood is nsed for shingles for roofs and walls, for rudders and 
oars, for trenails and pegs, for drums and sieve-frames, for veneers 
and thin boards, for matches and match-boxes, for musical instm- 
menta and for lead pencils. 

1 .  Shingles. 

Wooden ehingles can be nsed only in  cold dry climatee where 
snow lies in winter. Actually their employment is eonfined to the 
Western Himalayas, where the wood principally used is deodar, 
which is not only very dnrable, but is also light and easily split. 
PimM lm.ga~oolicl and edcelsa are also largely nsed, and to a certain 
extent also the spruce and the silver fir. 

2. Rudders and oars. 

The woods used mnst be highly elastic, very strong and dnrable, 
and not given to warping and splitting. Where teak is obtainable, 
that species alone is nsed. On rivere in Northern India the paddles 
are made of s l l  and sissu principally. 

3. Trenails and pegs. 

Trenails are made of teak, since they mnst, if possible, be more 
durable even than the ribs and sides of the ship. They are from 
1 6  to 28 inches long and 2 to 2+ inches thick. 

Shoe and boot-makers and furniture-makers consume a very 
large quantity of wooden pegs. Any wood will do for pegs, 
which is tough and strong ; it need not be hard, and yet it mu& 
not be so soft as to get flattened out when being driven in. An 
easy way to test wooden pegs is to bite the end between the teeth ; 
unsuitable wood is easily bitten out of shape. Information re- 
garding the species used is required. Bamboo pegs are very 
largely used 'by carpenters. 

In  this place may also be mentioned skewers for trussing up 
meat. Bamboo of any kind seems to be the most suitable wood 
for the purpose. 

4.  Drums, sieve-frame8 and band-boxes. 

The Indian double-headed drum is made out of a whole piece of 
wood hollowed out ; but the single-headed drum is, like the framea 
of sieves, made of a single band of split wood. One of the best woods 
for drums is the Pterocarpue Mb.raupium, which is remarkably son- 
orous ; but any straight, even and sufficiently close-grained wood 
will be suitable. For sieve-frames the choice ia less restrioted, 



and a soft wood, provided it is tough enough, will answer. The 
bottoms of coarse sieves are often made of woven strips of bamboo. 

Band-boxes can be made only of woods that split well and can be 
oasily bent into shape. The wood may be split into sheets as thin 
as the wood in match-boxes, or into boards nearly half an inch 
thick. The best woods for the purpose are conifers, on account of 
their long fibre and simple uniform structure. 

Under this head we may include the wood used in the sheaths 
of swords, knives and daggers. Simal is largely used for the pur- 
pose when coniferous wood is not obtainable. 

The boards and thin sheets required for the purposes treated 
under this head, are most easily split with special machines, a most 
effective pattern of which will be found briefly described under the 
next head. 

5. Veneers and thin shets of w o d  for various putposes. 

For veneers only ornamental woods that are also close-grained, 
tongh and elastic can be used. They are often sawn with thin 
hand saws, but they are best obtained by a process analogous to 
splitting. The Plessis machine is one of the most convenient and 
effective for this purpose (see F'q. 17). 'It consists essentially of 

Phtia ntachiw ft~r cuttfag out tAin #As& 4f wod. 

(a). ph*i%g i7WiA;iy ~ I W L W ~  # k t  0; 
wood from brerrMng m rplitticlg of iwagularly. 

a heavy planing iron (a)  working vertically on two v i d e 5  which 
can -be shifted about horieontally, so that the edge of the blade 
may be moved along any given curve. The heel (b) moves pari 
para4 with the plane, and, as it presses up against the sheet of wood 
being cut out, prevents the latter from breaking or tearing. The 
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wood to be treated is first cut up into billets of the required length. 
These billets, before being placed on the machine, are roughly 
squared and thoroughly softened by steaming. As soon as a billet 
has been cut up, the sheets are all put into drying presses heated 
with steam. They remain in these presses for a variable time, the 
average being about one minute for every one-twentieth inch of 
thickness. 

6. Wood for Pnatchea and match-boxes. 

For matches we require wood that is easily split and burns steadi- 
ly with a flame. I t  should, therefore, be soft. Conifers answer 
best. Match-sticks, or splints as they are called, are made from 
solid blocks cut to twice the length of a match, and having a square 
section of about 3 inches side. The blocks are first steamed and 
then placed in a special machine which knocks off several splints 
at a blow. The splints are dipped at  both ends into the ignitible 
composition and cut across in the middle when dry. 

The boxes are made of any soft wood that splits easily. All 
knotty portions are removed, and the wood is divided into small 
parallelopipeds of square section, which are then split by a special 
machine. Before the thin boards aro pasted into tho form of the 
box or cover, they are smoothed inside a revolving hollow roller. 

7 .  , W d  used for certain musical instruments. 

These instruments comprise those of the violin class, guitars, 
mandolines, zithers, and sitars. For them the fibres of the wood 
should be cut through as little as possible in order to preserve 
their sonority. The wood should be completely free from every 
kind of flaw, and the grain should be straight, parallel and uniform, 
so as to secnre even vibrations throughout and to prevent warping. 
The wood should also be thoroughly seasoned, and as little as pos- 
sible liable to change of volume with alternations of moisture and 
drought. The bellies or sounding boards of the instruments are 
best made of conifer wood, while the sides may be made of some 
harder broad-leaved species. I t  is superfluous to say that sitars 
are the only instruments of this class made in this country. 

7. Wood fw WpenciZa. 

The manufacture of lead-pencils is an entirely new industry in 
India, there being only a single factory a t  Poona. Wood for lead 
pencils must be even-grained, without knots and, while tough, 
nevertheless easy to cut with a knife. 

B 
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ARTICLE 10. WOOD FOB VABIOUB ARTICLE8 WBOUQHT WITH ADZB 

A N D  CHIBEL. 

Such articles are the backs of brushes, saddle-trees, shoe-makers' 
lasts, bowls and platters, spoons, moulds, rakes, clogs, toys, idols, 
gun-stocks, kc. For all of them only wood that does not crack 
or split or warp must be used. For the majority of them the 
wood should also he hard and tough. Wood used in any kind of 
saddlery must, in addition, be elastic. 

ARTICLE 11. WOOD FOR TUBNINQ AND MOULDIX8. 

For both these purposes even-grained wood that takes a good 
polish is sought after. I n  most cases handso~ne colonring and 
marking are desiderata. Ebony is perhaps the best wood we pos- 
sess, but we have a host of other extremely valuable woods--satin 
wood, blackwood, sissu, tun, teak, padouk, zebra wood (Pietaelria), 
Pterocarpw spp., box, sandal wood, kc. 

ARTICLB 12. WOOD FOB EBQRAVIflQ AND OABVIBQ. 

For wood engraving we require wood that possesses a perfectly 
uniform textnre, is close-grained (SO as not to absorb inks and 
colours too freely), and is so hard and tough that the sharpest 
edges that can be cut withstands the heavy pressure to which it is 
subjected in the press. Box is pre-eminently the engraver's wood, 
bnt for rough wood-cuts any sufficiently even grained and compact 
wood will answer. 

For carving and ornamental relief work similar wood is required, 
although the textnre need not be so uniform and close or the grain 
so hard and tough. For open carving the wood should possess 
considerable transverse strength. Teak, on account of its durability 
and colouring, is greatly prized for all kinds of carved work. 
Sandal w ~ o d  and ebony are used for fine ornamentation. Other 
good woods are sissu, blackwood, walnut, satin wood, Adim d i  
folia, Stephegyne pawijolia, Ilolarrhena antddyeenterica, tVrightia 
spp., maples, and a great many other species. 

ARTICLE 13. WOOD ?OR PACKIBQ CASIE. 

The characters common to all woods used for packing cases are 
that they should be easily worked, light, yet strong enough for the 
purpose to bo served, soft enough to allow nails to be driven in 
without splitting, and not liable to stain or taint or otherwise 
injure the contents. Deodar, although an excellent wood in every 
other respect, is generally too oily and strong-scentcd for any 
purpose. 
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One of the chief Indian industries requiring packing cases is tea 
rnannfactnre. There are several sizes of cases to contain definite 
weights of tea, but in all the boards are only +-inch thick. 

According to Mr. Gamble the common tea-box woods in the' 
neighbonrhood of Darjeuling are tun, Dualclnga sonneratwides, 
simal, Canariun~ bengalense, Anthocephalus Cadamba, Acrocarpus 
fm'nifoliue, Tetrameles nudajbra, Acer Cumpbellii or kntigatum, 
FmgeUlardtia +a, Echinocarpus dasycarpua, Nyssa seseil;lio+a, 
Machilus edulis, and 13eilschmiedia RoxburgAiana. 

I n  the Dehra DJn mango is the only wood in which the planters 
pack their tea, although there can be no doubt that numerous 
other woods will be found to be equally suitable. I n  Chhottr N a g  
pnr even such an inferior wood as Boawellia serrata is employed. 

Information under this head is required from the tea districts of 
Assam and Cachar, Kumaon and Kangra. Besides the qualities 
asential to all kinds of wood used for packing cases, wood for 
tea boxes must also possess the necessary one of not corroding the 
lead lining. Green wood of most kinds has this injurious effect, 
notably Eyt lv ina  and the wild mango, and, according to Dehra 
D ~ i n  tea planters, also Pinus hgifotia. Teak is nsed in some 
places, but i t  is far too valuable a wood to be wasted on tea boxed. 

Opium manufacture also requires a very large quantity of wood, 
Bmel l ia  serrata being chiefly employed. The wood of this ape- 
cies is not a t  all strong, but as it seasons very slowly, it is proba- 
bly useful in keeping the opium moist. 

A ~ l ' I c m  14. WOOD FOE AQEICULTUEAL ASD GARDEN PUEPOBE8. 

Under this head we have ploughs, harrows, hoes, clod-crushers, 
rollers, poles and laths for training climbing plants, thorn fences, 
rakes, hay forks, tool handles, kc. 

The plough is made of any hard and strong wood that consists 
of the stem and a large branch making the required angle with it. 
In teak-producing districts that species -is alu~ost the only wood 
nsed on account of its great durability, and the ease with which it 
is worked. I n  the Himalayas various species of oak are utilized. 
SAl, sissn and babul also make excellent ploughs. The eliaft is 
made of any strong, elastic wood, the best being Ouyeinia daller- 
9ioI&?8, Dkoqyros dfelanomjlon, d l  and species of Atlogeirrsus. The 
yoke is made of the same wood as in the case of carts. 

Bullock hoes, being confined to the teak-producing provinces, 
are made of teak, the shaft and yoke being of the same wootln as in  
the plough. 

In  harrows al~tl rakes tho tocth must Le made of some strong 
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tough wood that wears well under constant heavy friction. Sissn 
and babul are the species mostly nsed. 

For clod-crushers and rollers any hard and heavy wood will 
answer, the heavier the better, such as Hardwickia binda, d l ,  
Mesuu ferrea, babul, &a. 

Small wood is so cheap and easily obtainable in most parts of 
India, that for poles and other supports for climbing plants any 
wood that will last through one season is considered good enough, 
except in the case of well-kept gardens and orchards, when only 
the most durable woods, such as teak, sB1, &c., are used. 

Forks for hay-making and for lifting up branches (especially 
thorny ones) for hedging purposes, consist of a single stem ter- 
minated by two equal branches starting from the same point. 
The wood should be light and at the same time very strong and 
tough. The same qualities are required in wood for the handles 
of picks, hoes, spades, shovels, axes, &c. Solid bamboos are excel- 
lent for axes, hoes and picks, the thicker end being cut just below 
a knot, that cannot slip through the eye. Species of Zityphua 
and Gretcia also make very good tool handles. I n  the Western 
Himalayas axe handles made of Cotonmeter W l a r b  often last 
three years. 

ABTIOLE 16. ~ Y B E B  FOB VABIOUB YISOELLANEOUB POBPOBZB. 

There is a very large demand for lance staves in every military 
country of the world. Straight, solid, gently tapering bamboos 
are unrivalled for this purpose, but they are extremely difficult to 
procure at present, and the German army is now adopting hollow 
iron instead of wooden staves. 

Wooden combs are in univenal use among natives, the woods 
nsed being box, ebony, Stephegym parvifolia, Adina cord;fdia, 
sissu, bamboos, several Gardeniae, and several other species with 
straight and uniform grain. 

Wooden hat pegs are to be found in ~ lmos t  every house fnr- 
nished according to European ideas. Any wood capable of being 
turned and of taking a good polish is suitable for the pnrpose. 

Handles for chisels absorb a fairly large quantity .of small tim- 
ber. Terminalia tomentoea, khair, sissu and teak are very general- 
ly used, the first two being the best. 

Anvil blocks and blocks on which butchers cut their meat require 
a hard tenacious wood, d l  and babnl being excellent for the 
pnrpose. 

The manufacture of walking-sticks consumes a considerable quan- 
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tity of branch wood and saplings. Amongst monocotyledons we 
have canes, bamboos and palms ; amongs tdicotyledons we have 
oaks, cotoneaster, ebony, Mirnuaops indica, Alangz'um Lamarckii, 
Prime* tltilis, &c., &c. 

Bamboos and canes are par excel2ence the materials for making 
baskets and mats. The bamboos should be cut for the purpose 
before they are a year old, as they afterwards become too highly 
lignified to split well or to bend and take new shapes easily. 
Dicotyledons largely employed for basket-making are willows, VdeX 
N e g u d ,  Nyctanths Arbor-tristis, Hmonoya &pa& and numer- 
ous other shrubs forming a profusion of long, twiggy, highly flexi- 
ble shoots. I n  every case the wood should be used in a green 
condition ; the fresher cut, the better. Wood for basket-making, 
although flexible while green, should become fairly rigid when 
dry, in order that the articles made from i t  may keep their shape. 
For this reason climbers are seldom suitable for the purpose. I n  
the case of dicotyledonons species stool and pollard shoots furnish 
the best ~uaterial. 

ABTIOLE 17. WOOD UBED FOE THR YAXUPAOTUBB OF PACKXRB 

U T E R I A L .  

Thin shavings of wood are now coming largely into use for the 
6cking of brittle articles. This wood wool, as i t  is called, is very 
rapidly prepared by special machinery, which will work up pieces 
as small as +inch in thickness and 6 inches long. The softest 
woods, possessing long, straight and parallel fibres, will furnish 
the best material. 

ABTIOLID 18. TEXTILE WOOD-FIBBE. 

Wood wool, aa described in the preceding Article, is digested 
in a solution of anlphuric acid in hermetically sealed, slowly rot& 
ing boilers, the encrusting matters being thus separated from 
the cellulose, which becomes white and lustrous like silk. These 
thin strips of fibre are then dried in special ovens, in which they 
acquire great toughness and elasticity. They are now moistened 
and passed between grooved rollere, which, in flattening them out, 
displace the fibres to sach an extent that a little twisting ~uffices 
to separato these last from one another. In  this condition the 
fibres may be spun and woven like cotton or flax. 
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Paper consists of cellulose with some sizing substance added in 
order to prevent ink from running. Hence, if we remove from 
wood everything but its cellulose, we get paper-making material, 
or, as it is called, paper stock. Paper made entirely of wood stock 
is, with the sole exception of that manufactured from young half 
lignified bamboos, rather brittle and coarse-grained ; but, on 
the other hand, it takes a cleaner impression and wears away the 
type less than printing paper made from linen or cotton rags. 
Moreover, wood pulp is very much cheaper than stock prepared 
from rags. Mr. Routledge, the great paper manufacturer, made 
samples of paper from bamboo stock, which were equal to the finest 
qualities of linen and esparto paper. 

Wood pulp is not only used by the paper manufacturer, but 
serves for a variety of other purposes. By penetrating i t  with 
special glutinous substances and subjecting it to high pressures, i t  
can be made as hard and as durable as one pleases, and be moulded 
to any shape. Picture-frames, toys, ornaments, &c., are thus 
made ; also slabs, which may be substituted for boards and planks, 
and are practically unbreakable, and cannot warp or split even in 
the most trying surroundings. I n  America solid railway-wagon 
wheels are made of a skeleton of steel with specially prepared 
wood pulp forced in between under- great pressure. Such wheels 
last very much longer than purely iron or steel wheels, and, being 
of much more elastic material, produce very little jar, and minimise 
wear and tear of the rolling stock and permanent way. The loose 
fibre is used for stuffing cushions, as packing material and for 
filtering water. 

The pulp may be made either (I.), by physical means, by rending 
asunder the fibres between grind-stones, or (II.), by separating the 
fibres chemically by maceration. 

I. THIE PHYSICAL PROCESS.-T~~ wood sbould be fresh-cut. It 
is first barked, divided into short sections, about a foot long, and 
split up, all knots and decayed portions being removed. The s~nall 
pieces are then broken and ground up in the mill, through which 
a constant stream of water is kept flowing. The water carries 
off the broken fibro and dissolves away all clogging substances. 
The coarser portions carried down by the water are separated by 
a special contrivance, and ground down again to the necessary 
fineness. When the reduction is complete, the superfluous water 
is removed, and the pulp is sorted out into different qualities nc- 
cording to its fineness. 111 Germany alolle over 6,000,000 cubic 
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feet of wood is made into pulp by this method. The pulp thus 
obtained is used principally as paper stock. 

11. THE CHEMICAL PROCESY.-T~~ wood is divided into billets 
and barked. The billets are then sliced obliquely by a special 
cutting machine into pieces abont *-inch thick. These pieces are 
passed between fluted rollers, which break them up into chips 
about +inch long and from to *inch thick. The chips are next 
put into pierced iron barrels placed inside a large boiler. The 
boiler is then hermetically closed and completely filled with a 
strong lye of caustic soda, and fires are lighted below. After 
from three to four hours, during which the pressure of the steam 
inside reaches a maximum of abont 10 atmospheres, the process of 
digestion is complete, the fires are pnt out, and the boiler is 
emptied and opened. The contents of the barrels, which is now 
pure cellulose (the maceration having dissolved away all the coat- 
ing and cementing substances), are thoroughly washed with plenty 
of water, refined and bleached, and passed between several sets of 
rollers, from the last of which the entire mass issues forth in ap- 
pearance resembling a large sheet of felt. The sheets, while still 
moist, are sprinkled over with sand and rolled up and formed into 
bales. 

From the lye after it leaves the boiler, and from the first wash- 
ings, from 75 to 80 per cent. of the soda is recovered and can be 
used over again. The substance obtained by this process is the 
pure cellulose of the wood in an unbroken condition, and is, there- 
fore, not only adapted for paper stock, but also for the manufacture 
of pressed articles, for stuffing cushions, for packing, for filtering, 
&c. The yield of cellulose by this process is roughly 25 per cent. 
of the air-dried weight of the wood. 

MR. ROUTLEDGE'B METHOD OF PREPARING BAMBOO FIBRE FOR 

PAPER s~~c~ . -Accord ing  to this gentleman the young bamboo 
cnlms, while they are still semi-herbaceous, should be passed be- 
tween two rollers resembling the rollers of an ordinary iron sugar- 
cane mill. This crushing presses out all the sap and glutinous 
substances, and reduces the culms to the condition of long flexible 
ribbons, which, after being dried, can be made up into easily ex- 
portable bales. The cleaning and bleaching processes can be effected 
at  the regular paper mills as in the case of rags and raw fibres. 

WOOD SUITABLE FOR PAPER STOCK.-Dark-coloured woods are 
always unsuitable, since their bleaching would be unnecessarily 
laborious and costly. Heartwood is also inappropriate, firstly, on 
account of the dark colour, and secondly, on account of the encrust- 
ing matters that cause the sapwood to beco~ne heartwood. I t  is 
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evident that the wood should also not be too hard. Poplars, ail- 
lows, the firs, most of the pines, species of Sterculia, Bosracllia, 
and other soft and rapidly growing species will doubtless prove 
excellent for the purpose. The best wood is furnished by stems 
not exceeding 1 foot in diameter. 

. In  spite of the innumerable different requirements of the popn- 
iation in respect of timber, the demand for firewood is many times 
larger, and will not only remain so, but will even increase in  
greater proportion with advancing civilisation and wealth and 
higher prevailing standards of comfort. Considering fuel for 
cooking pnrposes alone, the annual consumption, at  the very mo- 
derate daily rate of 1 m. per head per day, must already exceed 
300 millions of solid cubic feet. Insufficiency and badness of corn- 
munications keeps down the demand aa well as the supply brought 
into the market, and millions of cubic feet rot or stand unprofib 
ably in the forest owing to impossibility or prohibitive cost of 
export. 

Firewood may be nsed for two sets of pnrposes, viz., (1) directly 
for the heat and light it gives out in burning, and (2) indirectly 
for certain products which form when i t  is burnt. 

(1). Wood burnt for heating and lyirling purposes. 

Wood may be burnt until i t  is consumed, or i t  may be burnt 
only to a limited extent and converted into charcoal for future use .' 
Wood charcoal gives out the highest calorific effect of wood, 
and is hence alone nsed for smithy and foundry work and for other 
purposes which require not only a steady and prolonged, but also a 
very intense, heat. For glass-making and ore-smelting also charcoal 
should exclusivaly be nsed, but owing to the primitive condition of 
the arts in India, the hardest and heaviest woods are sometime3 
employed. For the production of steam (as for driving machinery, 
soap-making, laundry work, &c.), charcoal is the best, but with 
a strong draught the harder woods yield completely satisfactory 
results (the softer woods are not used at all, because they burn too 
quickly, and hence do not maintain a sufficiently steady heat). 
For the kitchen also charcoal holds the first place, both on account 
of the even heat i t  gives out and for its burning without smoke. 
Hence the exclusive use of charcoal for roasting, baking and 
grilling ; but when wood can be used, the choice between the soft 

The manufacture of charcoal will be dercribed in detail in Part 111. 
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and light and the hard and heavy kinds depends on the nature of the 
food to he cooked according as it requires a quick or a slow fire. 
The baker, the potter, the tile and brick-maker, the lime-burner, the 
stoneware manufacture< &c., require a fuel that burns readily and 
gives up all its heat quickly, and hence prefer the sofler and 
lighter woods. For warming purposes the best adapted are the 
heavy woods, that are not reduced to ashes a t  once, bnt form 
large masses of glowi-ng charcoal, and which do not crackle and 
splutter or emit clouds of black pungent or malodorous smoke. 

I n  the Himalayas the resin-gorged wood of pine and, deodar 
stumps is split up into chips and splinters, and burnt in a chafing 
dish in place of a lamp, giving out hoth light and heat. Dry 
bamboos, bruised so as to become full of numerous long cracks, 
burn like torches, and are so used by night travellers through the 
jungles. The green branches of tho torch tree (Ixora parc~yfura) 
are also used for torches. 

(2). Wood burnt for the products of combucrtion. 

When wood is burnt (dry distilled) numerous substances are 
given off in the smoke and vapours, such as lighting gas, acetic 
acid, wood spirits, ether, creosote, tar, pitch, soot, &c., the quanti- 
ty of these substances increasing with the temperature to which 
the wood is raised, i.e., with the rapidity of the distillation. I n  the 
ashes, we have poLash and various other salts. The woods that 
constitute the best fuel also yield the largest quantity of acid, 
small branch wood being the richest. Tar and pitch can be 
obtained in remunerative quantities only from resinous conifers. 
The destructive distillation of wood is usually effected in large 
iron vessels connected with a condenser. Tar and pitch may be 
easily made by heaping up the wood to be burnt in a pit, a t  the 
bottom of which there is a receptacle or a hole in com~nunication 
with a receptacle. After being filled, the pit should be very nearly 
closed with sods, only a small opening in the middle being left in 
order to admit a sufficient supply to maintain :he wood at a glowing 
heat. The wood should be split up small. As the wood burns the 
tar and pitch run down to the bottom and is thus collected. 

( To be continuecl). 

ON THE TREATMENT O F  BAMBOO FORESTS. 
FROM 15 to 20 per cent. of the total revenue of the Central Circle, 
N.-W. Provinces, is derived from the sale of bamboos. The 
question, therefore, of the rational treatment of bamboo forests is of 

I 
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importance. There are apparently no works to which reference can 
be made on the subject, and personal experience is acquired slowly. 
It is in the hope that the method of treatment adopted in other 
Circles and the observations made by other Forest officers may be 
made public in the " Indian Forester" that the following notes 
are forwarded to you. 

In  this Circle tlle que~tion of framing the most suitable rules for 
regdating the cutting of bamboos, which here consist entirely of 
Ddrocalam~lrr atrietua, has occupied the attention of Forest officers 
for some years. Numerous cases of overcutting were first noticed 
by Sir D. Brandis during his last inspection tour in 1881, and it is 
likely that a t  that time many more accessible portions of the Circle 
were overcut, whilst the less accessible were practically unworked. 
The result of this localization was evident in the poor quality of 
bamboo exported, a large percentage consisting of shoots of the 
year which shrivelled in drying and had a low market value. 
Again, the arrangement of the price list favoured the export of thin 
bamboos, so that exporters found it profitable to cut the upper por- 
tion of the stem, leaving'stumps from 3 to 5 feet high standing in 
the clumps, and such clumps became in a few years inextricably 
entangled, so that it was almost impossible to extract full-sized 
bam boos. 

The first attempt made to favour the production and growth of 
the bamboo was by altering the price list so as to make inferior and 
thin stems no more profitable to the exporter than good quality 
stems would be. This measure was indispensable, and gave the 
relief it was intended to. At the same time a general order was 
issued that four stems should be left standing in each clump, the 
idea being that it was necessary to stop the practice of cutting 
clumps down entirely, and that in all probability the four stems 
left would be the immature shoots of the year. This lneasnre was 
insufficient; it proved extremely difficult to enforce, and it was 
found that if four stems were left, they were not necessarily the 
shoots of the year, and were indeed in most cases poor miserable 
shoots of no use to tlie exporter and of little to the parent root- 
system. Olie good, however, did accrue from this first attempt, 
and that was the establishment of a more perfect system of reg& 
tration by means of passes issued by the Ranger ensuring the 
respowibility of cutters for damage done in the areas mentioned 
in their passes. The failure of the first protective measures was 
necessarily followed by more stringent rules founded on experience. 

The second system consisted in (i), division of the forest into 
blocks to be closed for varying periods until the most snitalle 
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rotation is discovered, (ii), prohibition of cutting stsms of the year, 
(iii), prohibition of cutting any stem at more than 1 foot from the 
ground. Beyond this some forests which, from having been open to 
rights and easily accessible, had been woefully abused, were closed 
outright for a term of years to permit the exhausted bamboo stock 
to recoup. I n  these days when revenue is of importance, when 
the .Forest officer is pledged to show that improvement of forests 
and increase of income go together, it required some hardihood to 
initiate such drastic remedies likely, by closing a large percentage 
of ~roductive area, to reduce revenue a t  a corresponding rate. But 
fortunately, demand being brisk, these rules, issued a t  a risk, have 
had the effect of opening out the less frequented forests, and 
revenue has not fallen off, though the quality of material exported 
and the standing crop is greatly improved. The working plan 
for bamboos at present in force in this Circle comprises therefore 
(i), a system of passes, each cutter being personally responsible 
for the tract mentioned in his pass ; (ii), the arrangement of the 
price list so that no advantage is gained by exporting inferior 
produce; (iii), the closure of certain blocks annually ; (iv), charg- 
ing a higher rate for bamboos extracted from blocks closed to 
cutting during the previous year;  (v), prohibition of cutting 
stems of the year, and (vi), prohibition of cutting any stem higher 
than 1 foot from the ground. 

Clauses (i), (ii) and (v) call for no remark, and the advantage of 
the prohibition under clause (vi) is self-evident-at any rate there 
is no apparent advantage in leaving 3 to 5 feet of good bamboo 
to wither gradually, its presence cannot protecd the young shoots 
for more than a few hours, whilst by cutting close to the gronnd 
the clump remains open and clear, there is no chance of entangle- 
ment preventing easy extraction in future years, and there is direct 
gain in utilising the entire stem which frequently provides two 
sticks where one only was formerly exported. With regard to 
clause (iv), experience will show what is the best method of col- 
lecting the exhanced price. Auction sales are doubtless the most 
productive, but are impossible when the forests are worked by men 
of small means and without capital. Moreover, the sale of a 
monopoly in any block might tend to favour overcutting, that is, 
the exporter must add the price of his monopoly to the cost of 
extraction and carriage, and the more material he exports the 
cheaper he wonld afford to sell. On the other hand, there is diffi- 
culty in collecting an enhanced rate from several exporters, while 
the sale of similar produce at various rates is confusing, occupiee 
much of the Ranger's time, and gives an opening for trickery. 
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, The important point is, however, to discover whether the welfare 
of the barnboo and its revenue-producing powers are best served 
by (a), opening blocks for two years and closing for one year ; 
or (b), opening and closing in alternate years ; or ( c ) ,  opening for 
one year and closing for two. We wish to ensure to a clump the 
full term of its natural life, and during this period to remove as 
many marketable stoms from it as possible without impairing its 
productive vigour. 

I n  the first instance, 33 per cent. of the available area would 
be closed annually, but it would seem that there are some objec- 
tions to this rotation-lst, of the area open to cutting onehalf 
would have been nuder protection the previous season and the 
other half open to cutting, causing thereby a variation in rates ; 
271.4 given o steady den~and tliat is likely to continue, opening 
66 per cent. of tho forest does not sufficiently rostrict operations, 
and thereby drive exporters to the inaccessible localities ; and 
31.4 one year's protection after two years of heavy local cutting 
is probably not suflicient to maintain the bamboo in full vigour. 
If blocks are closed to cutting every third year, tho only prohibi- 
tion being under clause (v), viz , that stems of the year are not 
to be cut, and if at the same time it happens to be to the advantage 
of exporters to remove as many barnboos as possible, it is probable, 
or at least possible, that at the close of two working seasons such 
blocks would contain only stems which had sprung up during the 
previous autumn. The result of this treatment would probably be 
increased activity in the rootsystem, and the springing up of 
nu~nerous shoots during the ensuing monsoon in the natural effort 
to provide su%cient foliage to support the life of the clump. This 
theory .is borne out by observations made this season, when it was 
observed that i'ewer new stems were present iu a forest closed to 
cutting than in one cut over in the preceding spring. I t  is, how- 
ever, likely that a clunip repeatedly culled in, that is twice every 
three years, to produce an abuor~nal number of new shoots, would 
be liable to Leoo~ile exhausted in the effort and ultimately die pre- 
maturely ; and for this reason it appears that the second rotation 
above noted has a decided advantage. 

I n  the case of closing and opening blocks in alternate years, the 
fnot of tho area being lnore restricted would lead to the extraction 
of all marketable sterns it' at  all accessible. The heavy crop ot' 
new stelns consequent on clear-cutting would then have time to 
harden and be ready for the next rotation, whilst uniformity of price 
would prevail in the Circle, and the general price list could theu 
be altered to meet the needs of the changed circumstances. 
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Taking the third plan of two years' rest after one year's cutting, 
the advantage gained would be that a large proportion of the 
bamboo would be in its third year, and, therefore a t  its prime, 
whilst we could be perfectly certain that the clumps were not 
overworked. On the other hand, the closure of so large a propor- 
tion of the productive area and diminution of the new crop over 
that area (on the theory that cntting produces new stems) would 
doubtless be a serious higdrance to the income and unnecessary 
as a protective measure. I t  is assumed in the above remarks that 
all the marketable stems in a forest open to cntting wonld be 
removed. Although this would not invariably be the caso, yet 
this is the basis we must work on ; for, in the first instance, i t  is 
permitted and favoured by our rules, and, in the second instance, if 
we intend to keep up the revenue from this source, to supply the 
local market and yet to close yearly from 30 to 50 per cent. of 
our productive area, we must expect to find that exporters will not 
leave much of value behind them. 

The advantage of closing a bamboo forest for more than two years 
is not a t  present apparent, except in those special cases where pro- 
longed ill-treatment necessitates prolonged protection. I t  is pro- 
bable that in normal conditions the annual crop of.new stems would 
be much diminished, and after the second year there is actually no 
improvement in the quality of the mature stems, but rather, in the 
opinion of merchants, a deterioration in value. But this and many 
other points can only be decided by actual experience, and it is a 
record of such experiences that we are so badly in want of. As n 
rnle natives are wonderfully incapable of accurate observation, and 
their statements are not to be relied on without furtller enquiry. 
For instance, the orders regulating the height at which stems must 
be cut are unpopular, and it was generally asserted that the death 
of the clump wonld follow such treatment. Yet the solid variety 
of bamboo used for " lathis " is generally cut close to the root, and 
often below the surface of the soil, and i t  has not been noticed that 
this has any injurious effect. 

The seeding of the male bamboo is a subject of which little i i  
recorded. I t  niay bo theoretically correot to say that it flowers 
annually, but in practice it does not do.so in this Circle. Solitary 
flowering cluulps may indeed be found every season, aud in these 
clumps sometimes one and sometimes many stems bear flowers. 
But as a rnle the bamboo flowers at long intervals over large areas, 
though not over entire districts, and when this occurs the clumps in 
these areas dry up and the ground is covered with seedlings. I t  has 
often been observed that clumps which hnve been so maltreated by 
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men and cattle as to be a t  the point of death, carry flowering sterns, 
and it almost seems that the circumstances which influence the 
seeding of bamboo are those which are conducive to the death of 
the clump, such as age, continued drought, or persistent maltreatc 
ment ; this would also explain the providential coincidence of barn- 
boo seed with famine years, as mentioned in Brandis' Flora. 

It is a question for consideration whether fire-conservancy in 
beneficial in mature bamboo forests. I t  has been observed that 
continued successful protection so favours tree growth that after 
some years the bamboos die for want of light, and it is in these cases 
extremely interesting to note the struggle made by the new shoots 
to reach the light above the tree growth. But this struggle ulti- 
mately ends in failure. Pure bamboo forests, which, however, are 
infrequent, are self-protective after rr few, say 1 2  or 15 years. I t  is 
in this first period that protection is necessary, but the absence of 
cattle is even more important than keeping out fire. Cattle g m e  
during the winter months when the leaves are green, and probably 
often uproot the soedlings when grazing, whilst fires occur only 
after the seedling has died down, and, if not very severe, do not 
seem to injure the root. Those seedlings in the immediate neigh- 
bourhood of the parent clump, however, rarely escape destruction 
in forest not under fire protection, as the dry bamboo burns with 
an  intensity fatal to most young growth in its vicinity. 

S. E.-W. 

THE FORESTS O F  THE UNITED STATES. 

THE general division of the forest of tho United States into two 
longitudinal belts, viz., the Atlantic and Pacific belts, is a natural 
one, and has long been adopted by American scientists. Between 
these two belts, separated from them by a broad strip of prairie, 

'may be placed a third, which may be called the North American 
forest belt, and which comprises the forests of the ranges east of 
the Bernardino Mountains. 

Within each of these belts, depending on latitude and altitude, 
are distinguishable four regions differing in climate and vegeta- 
tion. It is the establishment of these four regions which is the 
object of this paper ; and as they do not quite fit in with the 
hitherto-published views of the American scientific world, it is 
hoped that this paper will also have the effect of eliciting an 
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interesting discussion, and perhaps of leading to a definite settle- 
ment of the question. 

The present distribution of plants, especially of the forest trees, 
is the result of a slow struggle for existenco between one another 
during many thousand years. There seems no reason for sudden 
changes, except from the action of man. Hence the actual geo- 
graphical distribution of plants may be taken as constant for a 
long series of years to come. 

The vegetation of the whole globe may be divided into several 
regions running parallel to the equator, and differing in climate as 
well as in flora, which indeed is partly the outcome of the former. 
Hence, where the climate is sufficiently well known, the lines of 
separation between the several regions may be traced out even 
independently of the floral features. This method is indicated 
where, owing to peculiarities of soil, typical representatives are 
replaced by other forms which ordinarily grow in different regions, 
such as pines in light sandy soils, or the swamp and white cedars 
in wet ones. 

The boundary between two regions is actually defined by a belt, 
the width of which varies according to the gradual or rapid change 
of climate and flora from one to the other. But for scientific 
purposes such a boundary is assumed to be a mathematical line, 
that ought to coincide with a certain parallel of latitude, but never 
actually does so owing to such causes as the unequal distribution 
of land and water, the irregular configuration of the continents, 
warm and cold currents, differences in the prevailing winds, &c. 

There exists a very striking parallelism between Eastern Ame- 
rica and Eastern Asia, also between Western America on the one 
hand, and Western Asia and Europe on the other. The Gnlf 
Stream, after running up along the south-eastern coast of the 
American continent to 36' N. L., turns off north-east, striking the 
western coasts of Europe, to which it gives their exceptionally 
mild climate. The Japanese current, the Kuro Shiwo (literally, 
the dark salt streaxn), glides along the south-east coast of Japan, 
and bending thence north-east at the same latitude ( 3 6 O  N.) as 
the Gulf Stream, finally strikes the western coast of North Ame- 
rica in high latitudes, so that the climate of that region, in spite 
of its more northerly situation, is no colder than that of the 
European coast washed by the Gnlf Stream. I n  both regions 
forests may extend as far north as the 70th parallel of North 
Latitude, while on the opposite or eastern coasts of the great 
continents which are washed by cold currents, forest growth ceases 
a t  about Latitude 50' N. 
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The preceding facts can scarcely be a matter of dispute, but 
they do not seem to have been sufficiently taken into acconnt in 
the demarcation of the different floral regions, which den~arcation 
should be based especially on the distribution of the forest trees, 
since they are far more typical and important than any kind of 
shrub and most of the herbaceous species. Owing to the cold 
and warm currents, the configuration of the continents, and the 
prevailing winds with thoir variable amount3 of moisture, we may 
expect a very irregular course of the lines separating the different 
floral regions. And just as the isobars over a continent must be 
drawn closer together, the nearer the maxima and minima pres- 
sures are situated to one another and the greater their difference 
is, SO the several belts, reprerenting the different zolles of vegeta- 
tion, must be made narrower, the nearer the cold and warm water 
currents, with their influence on the climate through their e r -  
tremes of temperature, approach each other. 

Thus the whole distribution of the forest flora along the Atlantic 
coast lies between the northern limit of tlie tropical region (26' N.L. 
as I am inclined to fix it in Florida) and the limit, of tree growth 
coinciding with the 50th parallel of North Latitude, and hence 
colnprises a tract extending over only 24 degree*. Hy dividing 
the conntry north of the tropical region into three q u a 1  zones, 
each of these would include a belt not more than 8 degrees wide, 
while on the Facifio coast each of these three belk would cxtend 
across nearly 1 6  degrees. 

(1). The Tropical Region. 

If we adopt the tropics of Cancer and Capricorn as the northern 
and southern limits respectively of the tropical region, then the 
tropical flora does not enter the United States, or any island of the 
Japanese Empire. But i t  is a fact well acknowledged by all 
authors who have studied the North American flora, that i t  con- 
tains no less than 41 genera and 50 species of trees (taking 8 
metres as the minimum height of a mature tree), which are entire- 
ly tropical, i.e., attain their moxi~nurn developrncnt only within 
the tropics. Besides the area included within the tropics, those 
other localities, where tropical trees are found growing in a wild 
state to the exclusion of trees of all other regions, also belong to 
the tropical region, notwithstanding their geographical situation. 
Tllus within the territory of the United States, we see tropical trees 
growing on the keys (cayos) off the coast of Florida, and on the 
coast itself from the southernmost point as far north as Tampa 
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Bay. This portion of the United States belongs, therefore, to the 
tropical region, its exceptional position right in the course of the 
warm Gulf Stream probably accounting for this fact. Consequent- 
ly  besides the subtropical, a tropical region is found in the United 
Shtes, which forms the most northerly limit of the tropical West 
Indian and South American flora. Besides the flora, the climate 
of the places abov&mentioned is really tropical also. Thus a t  Key 
West we have- 

Mean teniperature during May, June, July, 
August, ... ... ... ... 2 8 O  0. 

Nean temperature during November, Decem- 
ber, January, Eebruary, ... ... 22O ,, 

Mean annual temperature, ... ... 26' ,, 
Lowest temperature on record, ... ... 7" ,, . 

Amount of rain during four warm monthe, ... 487 mm. 
... ... 9 9 9 ,  3, year, 2,000 ,, 

Mean relative humidity during four warm 
months, ... ... ... ... 71 per cent. 

Mean relative humidity during year, ... 73 ,, 
Comparing the climate of Key West with that of Rangoon in 

Bnrma (17" North Latitude and unquestionably situatad in the 
tropics), we find at the latter place- 

Meso temperature of the four months (May- 
August, inclusive), ... ... ... 26' 0. 

Mean temperature of four months (November- ... ,, February, inclusive), ... ... 24' ... ,, Mean temperature of year, ... 26" 
Loweat temperature on record, ... ... 14" ,,in 1884. ... Amount of rain during four warm months, 1,700 mm. ... 8, o 9 )  ,, whole year, 2,600 
Mean relative humidity during four warm ... ... months, ... ... 34 per cent. 

99 $ 9  9, ,, who!eyear, 78 ,, 
There exists hardly any difference between the climate of Key 

West and Rangoon as far as temperature is concerned ; only the 
amount of rain is in excess at Rangoon. But this difference can- 
not militate against the statement that the climate of Key West as 
wen as its flora are truly tropical, since there are many places well 
within the tropics, e.g., Madras, (which is under the 13th parallel of 
latitude,) where during the foqr warm months only 812 mm. of 
rain fall, and during the whole year only 1,250 mm. 

T 
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W e  may expect similar conditions of climate on the most south- 
erly island of Japin, e.y., the Rinkin group, which are exposed to 
similar climatic influences with the Keys of Florida. Unfortn- 
nately no meteorological data are a t  hand, and the nearest station 
where regular observations are registered is at Kagoshima in the 
southern island of the Kinshin group, six degrees further north 
than the southernmost island of the ltinkin group. But these 
suffice to prove that the station is entirely outside the tropics. 
Tho flora of Bonin and the eouthern Rinkin islands, which have 
hitherto been very incompletely explored, contain a t  least 1 5  
genera and 20 species of tropical trees that attain their greatest 
development in Malacca and Java. I t  is from these islands of Bonin 
and Rinkin that Japan derives her supply of bananas and pine- 
apples. 

The tropical region is enormously developed where the equator 
passes through broad stretches of continents, as in Sunth America 
and in Africa, where every new traveller reveals fresh wonders of 
luxuriant tropical growth. The same thing occurs in Asia, the 
East and West Indies and the large islands between Asia and 
Australia. 

(2). Th Subtrupical Region. 

North and south of the tropics the extremes of climate are more 
marked, heat increases in summer and the cold in winter. The 
weather from May till August is very hot, accompanied by want 
of rain and low relative humidity of the atmosphere. 

The cool moist winds from the sea, on their way over the con- 
tinent, are soon heated and thus dried up, so that a few degrees 
from the coast the relative humidity of the atmosphere soon sinks 
below 50 per cent. At this point the limit of forest growth is reach- 
ed. Mexico, the northern part of.Africa, Southern Europe, Arabia, 
Persia, are all within the subtropical region. They supp6rt a poor 
subtropical flora within the vicinity of the sea, while the interior 
is mostly open shrub and grass jungle, or even desert of the most 
desolate description. Where, however, the hot winds strike up 
against high mountains or pass over high plateaux, they get cooled, 
their relative humidity being lherehy increased and the formation 
of fog or rain being the consequence. Here a rich subtropical 
flow may be found up to an elevation where trees deciduous in 
winter begin to prevail. This occurs in the Atlaa Mountains in 
Northern Africa, in the Himalayas, on the mountains of Northern 
Mexico, in Arizona, New Mexico and California. I n  Eastern 
Asia there prevails from May to December (the month  of princi- 
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pal vegetative activity) a strong south-west monsoon, which, load- 
ed with moisture, causes more rainfall and relative humidity of the 
atmosphere than during the rest of the year. To these favourable 
conditions must be ascribed the abundance of subtropical forms in 
China and Japan. 

Within the limits of the tropics no frost ever occurs, hut places 
in the subtropical region may not u n f r e q ~ e n t l ~  experience slight 
degreep of frost. The subtropical region in the American Atlantic 
belt is reduced to a narrow strip of country and limited to a small 
number of species. On one side the great mass of deciduous trees 
partly favoured by the cold current and partly by the free exposure 
due to the wide stretch of continent, advances 5' further south 
to the 30th parallel of latitude (the 35th parallel being generally 
the northern limit of the region). On the other, the tropical region, 
owing to the warm sea cnrrents, extendg 4" further north than its 
average limit, dz. ,  to 274' N. 

Hence the subtropical region of the Atlantic forest belt comprises 
only the middle and northern parts of Florida and a small strip of 
land on the Atlantic coast washed by the Gulf Stream and extending 
up to the 36th degree of latitude. But even that small strip is little 
suited for evergreen broad-leaved trees, which require a rich soil for 
their growth. Most of the country referred to consists of a light 
sandy soil too poor for broad-leaved species. These, therefore, give 
way to pines, which everywhere take their place in similar localities. 
Other places are too wet for pines or broad-leaved trees, and either 
have no trees at all or support only forestv of such conifers as 
Taodium (the bald cypress) or of C h m q p a r i s  (the white cedar). 
The flora of the subtropical region within the Atlantic forest belt, 
80 contracted as the region is, owing to the configuration of tha 
country, proximity of cold currents and poorness of soil, is so poor, 
that it has been entirely overlooked. I t  comprises only 9 genera 
and eleven species of forest trees capable of attaining a height of 
three metres. 

While on the Pacific coast the tropical region does not enter the 
United States a t  all, the subhopical region stretches along two- 
thirds of the length of coast of California as far north as the bound- 
ary hetween that State and Oregon, i.e., up to the 40th ~aral lel  of 
latitude, or 5' beyond the average limit. But that broad strip of 
country supports only a small number of evergreen broad-leaved 
trees, partly because the country is intersected by vast belts of 
prairie, and partly because 5 genera, comprising 1 2  species of 
conifem, L3ke their place. Thus the Angiospermous flora includes 

7 gellera and 10 species of forest trees. 



158 THE F O R E B T ~  01 THZ UNITED BTATEB. 

The subtropical region, on the other hand, of Eastern Asia is 
remarkably rich. A broad belt of evergreen forests along the 
Chinese coast and on the great sonthern islands of Japan belongs 
to this region, which, owing to the warm current, extends along the 
coast and its headlands as far north as the 36th parallel of latitude. 
The forest flora of this region includes not less than 40 genera and 
80 species of trees, of which 24 genera, comprising 52 species, are 
natives of Japan. Of conifers 4 genera, comprising 7 species, 
are typical of the region, and of these 1 genns and 5! s p i e s  are 
found in Japan, while two other genera, comprising 2 species, of 
which 1 genns and 1 species belong to Japan, take the place of 
broad-leaved trees. 

(3). T?ie Warm Temperate Region. 

I n  the northern part of the subtropical region deciduous treea are 
mixed with evergreen. Further north the former begin to pre- 
vail, while the latter are reduced to a small number of scattered 
individuals, or even to mere shrubby undergrowth ; here we enter 
the great forests of deciduous trees which constitute the warm 
temperate region. 

This region is welldeveloped in the Northern Hemisphere, espg 
cially in Eastern North America, in Eastern Asia and in Europe, 
two-thirds of which belong to i t  ; whereas in Western North 
America on the Pacific, with its high mountains and vast prairies, 
only the vicinity of the coasts and rivers is adapted for broad- 
leaved trees, which are, moreover, mostly replaced by conifers. 

The Atlantic forests of deciduous trees have their northern limit 
beyond the United States in Canada. Towards the south as well as 
the north, on dry sandy or gravelly soil, pines replace the broad- 
leaved trees, which require a richer soil for their existence, while 
in places too wet for Angiosperms, Gymnosperms like T q a  and 
Chamacyparis, and even a stunted growth of firs, Spruces and 
larches, which belong to the next more northerly region, may 
replace the typical treedora. 

In  my various travels round the globe, I have not observed any 
forests of deoidnous trees to compare with those of the Atlantic 
region of the United States in the number and value of their indf 
viduals. 

I t  has generally been held a sufficiently established fact that, 
with the sole exception of tropical forests, those of Japan excel 
the Atlantic forests in richness of genera and species;and also in the 
beauty of their autumnal tints. But a careful investigation of 
Japanese tree-vegetation and its biology, of which, however, so 
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little is as yet generally known, and many opportunities of observ- 
ing their autumnal tints, lead me to the conclusion that suBcient 
credit on both points has not been given to the Atlantic forests 
of the United States. 

According to Professor Sargent's well-known report on the forest 
trees of the United States, the forests of the Atlantic belt contain 
notfless than 61 genera, comprising 154 clpecies, of decidnons trees, 
which attain a height of over 8 metres ; while the Japanese florn 
of the aame region contains 64 genera and 132 species ; so that 
the latter includes about the same number of genera, but falls 
considerably behind the flora of the Atlantic coast belt in respect 
of the number of deciduous species. 

I t  is clear that until now something must have been overlooked, 
otherwise the trne state of the case could not have remained 
hidden so long. 

I t  is trne that if we take the trees of both the subtropical and 
warm temperate regions together (a grouping that is of little 
practical and scientific value, as the trees of both regions mix only 
on the boundary between them), then the Atlantic forests comprise 
70 genera with 165 species, and those of Japan 88 genera with 
184 species, taking Angiosperrna alone into account. But if we 
adopt the plan of comparing a forest in a particular region in one 
country with the forests of the corresponding region in the other- 
and we cannot justly do otherwise if we wish to compare and 
form an exact idea of forests actually existing in nature-we shall 
see that the greater richness in forest trees of the Japanese florn 
holds good for the subtropical region, but hy no means for the 
warm temperate region. I need hardly add that the Japanese 
flora is very rich in numerous shrubs, which do not attain a 
height of over 8 metres, and are, from a practical stand-point, 
more or less insignificant. 

I n  Ecrope the forests of the warm-temperate region are com- 
posed of 29 genera and 66 species, while the Pacific flora of the 
corresponding region (the North Mexican flora of Western Texas, 
Arizona aud New Mexico always excepted) contains 21 genern 
and 44 species only, and is consequently poorer. 

If we compare the number of typical conifers which replace 
broad-leaved species in different parts of the globe, we obtain these 
results- 

Genera. 8peciea 
Atlantic belt, ... ... ... 7 16 
Pacific ,, ... ... ... 11 18 
Japanese region, ... ... ... 12 19 
Europe, ... ... ... 8 9 



4. The Cool Temperate figion. 
Within this region dark-green coniferous trees, such as firs and 

spruces, predominate. The climate differs from that of the pre- 
ceding one as being more exposed to extremes of temperature and 
less to extremes of humidity, which is relatively higher than in 
the warm temperate region ; there is more rain and snow, and the 
whole region may be characterised as more or lees uniformly 
cool, damp, foggy, with a long period of rest for vegetation in 
winter. Such is the climate where spruces and firs are found 
wild in Europe, America and Asia. 

Within the Atlantic belt only the highest peaks of the Al- 
leghanies, Andirondacks and White Mountains bear considerable 
patches of dark green forest, but north of the United States, in 
Canada, the forests of this cooler region prevail on a vast scale. 

The Pacific coast, owing to the great number of high mountains, 
contains extensive tracts of forests belonging to this region, which 
reach their largest development in Columbia and Alaska. 

Within the three large islands of Japan, Kinshin, Shikoku and 
Hondo (Nippen is not the largest island, as is generally believed 
in Europe and America, but merely the native name for the whole 
empire), that region is limited to the higher mountains, and on 
the northern island of Eso (often corrupted on maps into Yesso) 
the firs and spruces extend down to the sea-level. I n  Europe the 
forests of this region descend to the sea level from the 60th paral- 
lel of latitude in the North-West and from the 58th parallel in the 
North-East. Thus, inclusive of the mountain forests of the p r e  
ceding warmer region, about one-quarter of the laud surface of 
the northern hemisphere is under fir and spruce, or at least wits 
covered by those trees before man's appearance on the scene. 

Within this region the conifers alone attain their maximum. 
Their number may be put down at- 

Genera. Speeisa 
I n  the Atlantic belt, ... ... ... 4 6 
,, Pacific, ... ... ... 6 16 

... ... ,, Japan, ... 4 10 ... ... ,, Europe, ... 4 10 
I t  is remarkable that four genera (viz., Pinuu, Picea, Ln& and 

Abieu) are found in Europe, Asia and America, thus being cir- 
cumpolar. The Pacific coast alone possesses two additional genera, 
vix., Chamcecyparia and Tuuga. 

If  we class together all the coniferous trees of the sobtropical 
and the two temperate regions-a proposal often di~cussed, bat of 
little practical or scientific value-we find- 



TEE FOBEBTB OF THE UNITED BTATE~ .  161 

Genera Speciea ... ... ... I n  Europe, 8 20 ... On the Atlantic coast, ... 18 26 ... ... In Japan, ... 17 82 
On the Pacific coaat, ... ... 22 46 

The genus Pinus deserves special consideration. Most pines 
seem to be substitutes for other trees for which the soil is too 
poor, especially when dry, gravelly, or sandy. 

For  botanical and economic purposes it may be advisable to dis- 
tinguish in the East a "Southern Maritime Pine-Belt" and a 
'; Northern Pine-Belt," and perhaps also an " Atlantic C o a t  Pine- 
Belt." But for biological considerations, which are indispensable 
when the preservation, management and cultivation of a forest are 
in view, i t  may be useful to bear in mind that the southern mari- 
time pine-belt occupies the boundariee of two natural regions, Gz., 
the sub-tropical and warm temperate, so that the pines of the 
southern part of the belt (P. cubettcris, chusa and seratinu) form 
substitutes for the evergreen broad-leaved trees, while the pines 
of the northern half (P. australb, Teda, rnitis and ghbra) form 

for the deciduous trees of the south. I n  the same way 
the northern pine-belt lies on the common boundary of the broad- 
leaved deciduous trees, and of the firs and spruces, thus replacing 
the trees of both regions. Lastly, the Atlantic coest pine-belt 
(between the two others) replaces trees of the warm temperate re- 
gion only. 

The forest9 of the United States are extremely rich in pines, to 
the number of which the present writer has been able to add one 
more, which Professor C. S. Sargent has described as a new species. 
I t  most certainly a recent addition to the flora of the United 
States, and belongs to the North Mexican flora, as it was found, in 
December, 1889, on the southern slopes of the Santa Rita Moan- 
tains in Arizona. However, Mr. C. C f .  Pringle, also an autborie  
on North Mexican trees, declares it to be identical with the Pinus 
Engelmanni of Mexico. It is remarkable that, so far as my experi- 
ence goes, scarcely a single pine grows within the tropics. The pines 
of Burma, India and Sumatra are by no means within the tropics, 
bqt, owing to the elevation above the sea at which they grow, in 
region that is semi- or sub-tropical, although a few patches of the 
Khasia or the Sumatra pine may occasionally enter the tropics. 

Within the Sub-tropical Region- 
Japan has ... ... ... ... 1 pine. ... ... ... ,, Europe, ... 1 ... The Atlantic coast, ... ... a pines. ... The Pacific coest, ... ... 6 ,, 
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In  the Warm temperate Region- 

Japan has .. . . .. 4 pines, (including the one 
The Pacific coast, . . . . 6 ,, in tbe aub-tropi- 
Europe, .. . . 0. 7 ,, cal region). 
The Atlantic coast, . . * a  9 P, 

Inside the Cool temperate Region- 

Japan has .. . . . . .. 1 pine. 
The Atlantic coest, . . . . --  1 ,, 
Europe, . . . . .. .. 2 pinem. 
The Pacific coast, . . . . 0. 6 ,, 

Europe has 10 pines altogether, while the Atlantic belt has 13, 
the Pacific belt 17, and the North American belt (within the United 
States) 8, being a total of 38 for the whole of America. The 
poverty of the Japanese flora in pines (5 altogether) may be ex- 
plained by the fact that only in some places, immediately bordering 
on the coast, and on the mountains of granitic formation in the 
interior, is the soil so poor and dry that no other trees but pines 
can grow. 

The meteorological observations of the United States recorded 
in the annual publications on the subject are unsurpassed in com- 
pleteness by any of the reports of the Meteorological departments 
of Europe. From these observations we can deduce the climatic 
characteristics of the vast prairies. I mean no aspersion when I 
express the wish that the meteorological stations in the West mag 
be considerably augmented in number, so that several new ones 
may be locat4 within the forest regions of the mountains which 
possess such different climatic characteristics and lie so close to 
vast prairie tracts. 

On the East the moist winds from the Gulf and the Atlantic 
can easily enter the continent, bringing with them sufficient moia- 
ture to cause enough rainfall for an enormom belt of forests. 

I n  the West the moist winds from the Pacific, in blowing over 
the continent, impinge several times (below the 42nd parallel of 
latitude), against lofty ridges running parallel to the coast, and each 
time parte with a portion of their moieture. 

The effect of these successive parallel mountain ranges upon the 
moisture of the wind, and consequently upon the vegetation, is well 
illustrated by the following facts and observations :- 

The moist ocean winds ascending up the Pacific slope to the 
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crests of the first range of mountains (the Coast Range) get cooled 
as they ascend and give rise to a belt of uninterrupted forest. 
This forest belt ceases at the average height of the passes, for the 
wind having now to descend, becomes warmer as it descends, and 
hence relatively drier. Fog and rain, therefore, are no longer 
produced, and prairie only a n  exist. On the second, the Cascade 
Range, the wind again becomes an ascending current, and al- 
though i t  has already parted with some o f  its moisture on the first 
range, still contains enough to nourish prairie growth up to the same 
elevation as tirepasses of tire j r s t  range, above which height, how- 
eyer, as i t  gets further cooled and relatively moister, it causes 
forests to reappear. I t  is a noteworthy fact that on the interme- 
diate minor ranges there will be only prairie if they do not rise 
above the height of the passes of the first range ; but if any of 
their summits exceed that height, these will be forest-clad from 
being inside the upper stream of moist air. Ou the third range, 
that of the Rockies, the forest line begins at the average height 
of the passes of the second range, and the forests extend upwards 
until the temperature becomes too low for tree-growth. The 
intermediate minor range of the Blue Mountains is covered with 
forest only from the level of the passes of the Cascade a n g e .  
Beyond the Rockies we find only prairie until we reach the westc 
ernmost edge of the area under the influence of the moist winds 
from the Gulf and the Atlantic ocean. 

From observations made in North America, and in Europe and 
Asia, we deduce the following law :-Forest growth ceases where the 
relative humidity of the air during May, June, July, rind August no 
longer attains 50 per cent., or where the rainfall dun'ng thut period 
i8 less than 50 mm. (2 inches), or where frost occurs in each of tirose- 
m o n t h  ( a  region marked by the annual isotherm of O°C.) Regard- 
ing the North American prairies in the light of t h 5  law, we observe 
that the prairie situated east of 95th meridian West receives 
during the four months in question more than 200 mm. (8 inches) 
of rain, while the air contains more than 60 per cent. of relative 
humidity, and the mean annual temperature stands well above 
0°C. These characteristics are a certain indication that this portion 
of the North American prairie has once been under forest; and 
that forest can again be introduced there has been fully proved. 

From 95' West Longitude westward to 100° the relative humi- 
dity, as recorded, is above 50 per cent., and rain and the tempera- 
ture seem to be sufficient for forest growth ; but we must bear in 
mind that the meteorological stations from which these data are 
derived are situated in rich sheltered valleys, well-watered by 

u 
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rivers-circumstances which must considerably raise the relative 
humidity. More accurate knowledge of the climatic characteris- 
tics of the high prairies are required before we can determine the 
natural boundary of forest growth on the west. 

Between the Rocky Mountains and the 100th meridian the 
relative humidity falls below 50 per cent. Forest growth is 
therefore impossible, and in fact most of the prairies between the 
Rockies and the Cascade range suffer from want of rain and rela- 
tive humidity. The Californian prairie is, however, an exception 
to the rule, as the relative humidity (above 60 per cent.) is suf- 
ficient for forest growth; but the amountof rainfall during the 
fonr summer months is less than 50 mm. (2 inches). 

For practical purposes the prairies of the United States may 
be divided into three regions as follows :- 

I. PRAIRIES EAST OF THE ROCKY M O U N T ~ ~ ,  which may be 
thus sub-divided- 
(a). The Northern or G r a s s  Prairie.-It is due to the low rela- 

tive humidity during the four principal months of growth. Still i t  
is sufficiently well-watered. I t  has been, and is still being, greatly 
added to on the east by fires. Agriculture is praclicable through- 
out ; forestry only east of 100° West Longitude. 

(b). The Southern m Shrub P~a i r i e ,  west of 100' West Longi- 
tude.-It is unfit for forestry ; for agriculture irrigation is neces- 
*v. 

11. Tars PRAIRIES ON THE NORTH AKD SOUTH B ~ W E E N  THE 
ROCKY M O U N T ~ S  AND THE CASCADE RANGE (SIERRA NEVADA). 
-Owing to want of rain and deficient relative humidity of the 
air forest growth is impossible. Away from the river valleys, 
even agriculture, helped by irrigation, is doubtful. 

111. TEE PRAIRIES BETWEEN THE SIERRA NEVADA AND THE 

C O A ~  BANQE. -T~~~  is in the Californian valley. Rain is deficient 
during the season of vegetation, although the relative humidity of 
the air is sufficient for forest growth. 

It may not be @r from the truth to say that all grass prairie in 
the locality par excellence for raising cereals, which are, after all, 
nothing else but grasses. The question as to what kinds of cereals 
can be profitably grown depends upon other factors. 

It may be mentioned as R fact of practical value that the  
height of trees does not depend solely on the quality of the soil, 
as is laid down in some European text-books on forestry, bnt also 
on the humidity of the air. I n  localities with an average relative 
humidity of above 60 per cent., we may safely expect that forest 
trees will grow to a height of 25 m. (83 feet) and more. When 
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the relative humidity during the period M a y - ~ n ~ u s t  does not 
exceed 60 per cent., the height of the trees, which must be planted, 
will diminish in geometrical progression as the percentage sinks 
to 50, the limit of tree growth. There can be no doubt that 
fruit trees will grow wherever ordinary broad-leaved trees can do 
so, and i t  is to be hoped tbat small-sized fruit trees may be grown 
with irrigation beyond the limit of forest growth, that is, in 
localities with an average relhtive humidity of less than 50 per cent. 

TOXIO, 
July, 1889. 

Da. H. MAYB. 

'i 

T H E  COMING CHANGES WITH RESPECT TO T H E  
TRAINING AND FIRST APPOINTMENT O F  FOREST 

OFFICERS SELECTED I N  ENGLAND. 

Faox the excellent paper read by Dr. Schlich before the Society 
bf Arts and published in another part of this issue, our readers 
will have observed that the following changes in the training and 
first appointment of our Junior Assistants have been sanctioned 
by the Secretary of State, and will come into force with the entry 
of the next batch of probationers into Cooper's Hill :- 

(1). Course of training extended from twenty-six to thirty- 
four months, so that no Junior Assistants will join us a t  the end 
of 1892. 

(2). Initial pay of a Junior Assistant raised from Rs. 250 tu 
Rs. 350. 

I n  addition to these two changes the limits of age for entry 
into Cooper's Hill will, fro111 1891, be 17 and 20 years respectively, 
instead of 17 and 21, and from the same year a new scheme of 
subjects and marks for the competitive examination, based on that 
of the " Further Examination " for Woolwich, will be devised. 

Changes (1) and (2) and the improvement of the scope and 
etandard of the oompetitive examination are a move in the right 
direction, and one that has been urgently called for from the very 
beginning. 

It has been a common complaint on the part of those who ought 
to know that, for many years past, both the number and quality 
of the candidates appearing a t  the annual competition have fallen 
off very considerably. When the European system of t r a i ~ i n g  
w a ~  first established, the glowing prospectuses and advertiaement.~ 
scattered broad-cast over the face of the country by the Secretary 
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of State, entrapped mnny youug men into presenting themselves 
for competition, who had before them far more promising careers 
than the Indian Forest Department could really offer them. Thus 
for the first few years the Secretary of State secured into his net 
candidates most of whom had received the best education that 
could be got at the Public Schools and Colleges. Such men could 
not fail to acquire at the Forest Schools and in the model forests 
of the Continent the knowledge and ideas which, after a few years 
of Indian experience, were to make them thoroughly competent 
Forest officers for this country. 

But it was not long before the gilt fell off the ginger-bread. 
The men of 1872 and 1873 had to remain low down on a long 
supernumerary list until the beginning of 1876 ; and not only this, 
but as until 1875 promotion to the 2nd grade of Assistant Con- 
servators depended entirely on the occurrence of vacancies, these 
officers vegetated for years in the 3rd grade, and not a single one 
of them attained to the 1st grade before 1st July 1 8 8 0 - 8  years to 
become Assistant Conservator, 1st grade, on the magnificent salary 
of Re. 450 a month l 

Add to these wretched prospects the hard work, practical 
banishment from society, constant locomotion, the discomforts of 
eight to ten months' camp life in remote wild places, and exposure 
to serious risks to health. No wonder, therefore, that young men, 
as well as their parents, fought shy of such a career as long as 
there wss even a less lucrative one open elsewhere. Matters have 
come to such a pass that various devices have had to be adopted 
in manipulating the marks in order to secure the number of quali- 
fied (?) candidates advertised for, such as grouping several subjects 
nuder one head that used to be distinct before. Indeed, in some 
cases, even after manipulating the marks, the required number of 
candidates could not be brought up to the qualification stsndard, 
and men had to be taken who had completely failed to qualify. 

Merely, therefore, in order to attract more and better candidah 
the competition, it was necessary to improve the initial pros- 

pects of the successful men. But since 1881 the establishment of 
the Dehra Dlin Forest School ha3 made this necessity still more 
pressing. 

The object of that School is, as all our readers are aware, to pre- 
pare Executive Forest officers, viz., Rangers and Sub-Assistant 
Conservators. Such officials are usually in charge of Ranges and, 
in exceptional instances, even of Divisions. Now the duties of a 
Range officer correspond exactly with those of a Gade Gknkal 
and Impectew AcGoint in Franca arid of an O6t.rjiozrater i n  Ger- 
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many, so that our Rangers and Sub-Assistant Conservators mnst 
be thoroughly. versed in sylviculture and in the utilization and 
protection of forests ; and the professors and teachers at  Dehra 
D h  accordingly do their best to work up to this requirement. 
Such being the case, the officers of the Controlling staff, the 
departmental superiors of Rangers and Sub-Assistants, cannot 
justify the position they hold unless they prove themselves to be the 
superiors of these latter in professional, knowledge and general 
scientific attainments also. I n  order that they might do this, three 
conditions are essential-(1) they mnst have had a thorough gene- 
ral education, (2) they must have proved themselves to possess 
hqgh natural abilities, and (3) they must be given the very best 
professional education that can be provided. 

We are thus naturally brought face to face with the question- 
"To what extent has the present system of forest education at  
Cooper's Hill been able to replace the continental one which p r s  
d e d  i t ? "  
Ln dealing with this question, we must remember that Cooper's 

Hill is primarily and principally an Engineering School. I n  
grafting the forestry curriculum on the original one of engineer- 
ing, the latter has not in any way been modified for the benefit of 
the other. Hence, where the two courses run on the same lines, 
the forestry one has to go too far in some respects and does not 
go far enough in others. The result is inefficiency as well as loss 
of time. This loss of time has more serious consequences than at  
first sight appears, for i t  takes away from the total number of 
hours which ought to be devoted to the branches of forestry 
proper, gives a false importance to certain subjects, and makes the 
daily programme of work seem a full one. I t  is, no doubt, in a 
great measure due to these three circumstances that the absurdity 
of having only a single Professor of Forestry has so long been 
tolerated. I t  is perfectly impossible that one man can effectively 
teach to two classes a subject so comprehensive as forestry. 

Another drawback from which the Cooper's Hill training has 
cmffered, and must continue to suffer for the next twenty years at  
least, is the absence of model forests and model operations in the 
neighbourhood. It is the opinion of all experienced teachers of 
forestry that unless the teaching in the lecture room is at once 
practically demonstrated in the forests, the average student is 
onabie to follow i t  in all its bearings, and will often conceive very 
imperfect and misleading mental pictures of the phenomena or 
operations discussed and fill his mind with totally wrong ideas. 
Once such ideas formed, they are very difficult to eradicate, even 
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in daily sight of examples to the contrary, to which the warped 
mind has become purblind. 

We cannot, therefore, but confess that the present system of 
training our Junior Assistants, so far as it is a substitute for the 
system i t  has replaced, has been a failure, and we have great cause 
to be thankful that measures are now at last to be taken to improve 
it. I f  a sufficient number of good competitors can be attracted, 
the improved scheme of entrance examination will give us the stamp 
of men required ; and the addition of eight months to the period of 
training and the probable appointment of a second Professor of 
Forestry will afford the opportunity of remodelling and expanding 
the scheme of instruction and making it more practical and 
thorough. Of the thirty-four months of -the course, twelve at least 
should, in our opinion, be spent in Germany. A preliminary 
probation of some months spent in Germany in some instructive 
forest area, where the students will have an opportunity of seeing 
the various principal operations carried out and the effects of those 
made in preceding years, is to be recommended. Without such 
probation the students will not be able to derive the full profit from 
the courses of lectures held at Cooper's Hill. I n  former years, the 
men who went for their training to France passed a probation of 
this kind for six months before joining the Forest School a t  Nancy, 
and many of them owe to that probation the success which they 
a~bse~uen t ly  attained in their studies. 

The best plan of all would, of course, be for the students to spend 
the first year in England in studying book-keeping, surveying, 
engineering, chemistry, mineralogy and geology, and the various 
branches of botany, the remaining twenty-two months being passed 
in Germany in learning forestry, forest jurisprudence and land 
tenures, forest zoology, and accounts and proceduro. But such a 
plan would mean the abandonment of Cooper's Hill as a Foreat 
School. 

One point in connection with the teaching of sylviculture and 
the organization and management of forests we cannot insist on 
too strongly. The instruction must be given mainly with the 
object of turning out good Forest officers for India, and hence the 
teachers must be men of long Indian experience. By all means 
let the men be taught thoroughly the theory and practice obtain- 
ing in Germany ; but even in teaching these the extant of their 
application to India must be fully discussed and brought out by 
the teacher. Many things can, and ought to be, done in Germany 
which, however, i t  would be madness to attempt in India. The 
teacher should be fully cogriizant of these and be able to inform the 



students accordingly. We, therefore, tmst that our students will 
not be left to the sole guidancn of a Qerman Professor, be he 
ever so eminent in his own country ; and we aleo earnestly hope 
that the Secretary of State will not be advised into appointing a 
Qerman to the proposed second Professorship of Forestry.* 

We have already insisted on the necessity of giving our Junior 
Bssistants as complete and high a professional education as possible 
with the means at  our disposal. Hence we would strongly ad- 
vocate that the young officers, on arrival in this country, should 
be placed under the principal professor of forestry at  the Dehra 
Ddn School, who would take them, from November to the begin- 
ning of the summer rains, to the most instructive forests of India 
and Burma, and, as it were, " finish " them in Indian forestry. It 
must be confessed that the progress made in Indian forestry 
during the twenty years since the Department has been properly 
organized, has been totally incommensurate with the time and 
money spent or the opportunities at  our disposal. This want of 
progress is, no doubt, to a very great extent, due to the extremely 
low value (we might almost say none at all) set by Qovernment 
on proficiency in forestry. So slight indeed is the inducement held 
out to its foresters by the Government to attain excellence in their 
profession, that we will offend no one when we say that not one in 
50 members of the department ever attempt to keep abreast of 
the great progress that is being made in every branch of forestry 
in Europe. I t  is a standing reproach to us that after 20 years of 
organized existence we are still groping in the dark as to what 
methods of treatment we should apply to our different classes of 
forest, how deodar should be raised artificially, what principles and 
form should be adopted in framing our working plans, and so on; 
Tmtll tO tell, if we are to be judged solely by the results we have 
been able to achieve, we might long ago (from the time that our 
distinguished founder, Sir Dietrich Brandis, set up the Department 
on a permanent footing) have given up the expensive training 
in Europe and placed at the head of each Circle a shrewd junior 
civilian or an ordinarily sagacious merchant's assistant or bank 
clerk. 

So far as we have considered the coming changes, they are ex- 
tremely satisfactory ; but we are afraid that, unless the Secretary of 
State is willing to open his purse strings a little more, they will be 
fruitless of result. Already under the present system the pressure 
on the finances of parents is very heavy. The cost of the Coopr'a 

*Since this article ha8 been in type we have received information that thir 
p t  hoe been offered to our oolleague, Mr. W. H. Fisher. 
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Hill training, inclusive of College fees, books, and other items, is 
not less than £250 a year. The additional period of 8 monthe 
will thus increase the total cost by at  least £170. Few parents 
will perhaps be able or care to bear this large extra burden. The 
raising of the initial pay from Hs. 250 to Rs. 350 is no concession 
at  all, for under the present system most of the Junior Assistants 
qualify for promotion to the 2nd grade within 12 months of their 
arrival, and in the meanwhile receive Rs. 250 a month, instead of 
(as the new men will have to do at  Cooper's Hill) spending pearly 
Rs. 300 a month. Pecuniarily, therefore, the new men will be 
much worse off, the extent to which they will lose being as under, 
12 months being taken as the average time in which tbe men a t  
present gain their first step- 

Rk Ra 

12 nlontba' pay at Re. 250, - .. ... 3,000 
6 montba' travelling allowance at Be. 100, ... 800 

dl70 (as above) at 18. 6d. per rupee, ... 2,300 - ' 5,900 
Deduc t4  montbe' pay at RE. 350, ... 1,400 
,, 8 monthe' travelling allowance at Re. 

100, ... ... ... 800 - 1,700 - 
Net loss, ... 4,200 - 

Thus the net loss will be Rs. 350 a month for 12 monthe. 
Surely the Government of India, who proposed the change for 
acceptance by the Secretary of State, forgot to make a very small 
calculation, which, however, was important enough to render its 
omission likely to completely defeat the object of the change. There 
is still plenty of time to remedy the mistake, and we hope that the 
probationers will be at  least granted a stipend for the last 8 montha 
of their training in Europe at the rate of two-thirds of Rs. 250 a 
month ; otherwise the number and quality of the candidates pre- 
senting themselves for competition will continue to fall off and 
the Indian Forest Department will be considerably worse off than 
i t  was before. 

I n  proposing and accepting the new measures as they have been 
passed, the Government of India and the Secretary of State no 
doubt argued that because Rs. 350 a month initial Indian pay, 
without any stipond during the 3 years at Cooper's Hill, has 
sufficed to attract good lnen into the Public Works Department, 
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therefore the same inducement would suffice also for the Forest 
Department. But they forgot that- 

1. Whereas the Puhlic Works Department rates of pay are- , '  ? 

Rs. 300, 400, 500, 600, 700,800, and 950, ours are 25C,350, 450, 1, I " ! 1'. ' 

550, 650,800, and 900. Cf i  . , i : 
2. For every one Conservator we have, the Public W o r h  '' : ;, c 

Department have at least three Superintending Engineers. L' ' I  ' 
' , .  

8. Whereas the pay of Conservators rangos from Rs. 1,000 ' 

( !  . '  
to 1,500, that of Superintending Engineera rouges from Rs. 1,100 /;;'' 
to 1.600. 

4. 9 s  compared to our one Inspector-General, the Publio Zf 
Works Department have not only more than o dozen Chief En- 
gineers, but such other special appointments as that of Consulting 
Engineer to the Government of India for State Railways, Inspec- 
tor-General of Irrigation, Director-General of Railways, Directors 
and Managers of State Railways, &c., most of them carrying a 
higher salary than the average salary of our one prize appointment. 

5. The Public Works Department have more favourable pension 
rules. 

6. Engineers can also enter their Accounts Department and the 
Tmffic and Locomotive Departments of the State Railways, in all 
which branches the pap and prospects compare favourably with ours. 

7. An Engineer can adopt a lucrative private career when he 
leaves Government service, whereas a Forester must .go on the 
shelf once he is superannuated, and if he Las a grievance against 
Government, resignation means starvation. 

PERIOD OF YEAR FOR SUBMISSION OF DIVISIONAL 
ANNUAL PROGRESS REPORT. 

HAVING just emerged from the throes of the Annual Report 
and while still intoxicated with the exuberance of my own ver- 
bosity, I think it a suitable moment to raise the question of the 
period for which Forest officers are called upon to report. The 
financial year, as we know, extends from the 1st April to the 
31st March, and we report on that period, but surely everyone 
will agree that it is very unsatisfactory. The real working year 
for the great majority of Divisions is from rains to rains, and it 
would consequently be a much better picture of the actual pro- 
gress made (is not the Report called a " Progress Report ?") were 
the 30th June or 15th July taken as the end of the year. I 
believe I am right in saying that some Departments have a differ- 
ent financial year to the ordinary one, and the Forest Department 

x 
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i s  emphatically badly fitted to the ordinary year. Thus in my 
own Circle the fact of heavy winter rains will throw thousands of 
rupees into tho following year by interrupting export, and the 
working season not being completed and everyone being plunged 
in heavy current work at the moment, the greatest difficulty id 
experienced in getting the expenditnre charged off into the right 
year. The Yield Forms show much outturn from the previous 
pear, while the "trees felled " have been shown without tbeir ont- 
turn in the previous year, and similarly the year under report 
al~ows many treov fellod without any ontturn. My own report 
for this year is a good example, for I had to show some Rs. 7,000 
of expenditure for work actually done the previons season. If 
the date I propose were adopted, the revenue and expenditnre 
could all be accurately charged off to the actual working year, 
the forms made out correctly, and the Divisional officer and his 
ofice could sit down to the report at a ~ e r i o d  of comparative rest 
from current work and fires-and also of comparative coolness. 

If, however, the idea of altering the financial year is impracti- 
cable, we could still adhere to that system as far as the Finance 
Department were concerned ; bat for the pnrposes of our Annual 
Report give the figures to the end of June or 15th July, as we 
actunlly do for Fire Conservancy-this would not present any real 
inconvenience that I can see. 

One objection might be raised to this proposal, namely, that 
leave is taken in the rains, so that a new man wonld have to wr ib  
the Report ; but apart from the fact that local Governments are 
generaily so "tang" for men that much privilege leave is not 
given, this would not be a real objection, because the Report wonld 
be finished within July, and there wonld then be three rains' 
months left for privilege leave. Furlough, moreover, is generally 
taken a t  the beginning of the hot weather, so that the new Divi- 
sional officer writes the Report. 

5th May, 1.990. Q. 
What "Q " nayu cannot but bave ntrnck many othem, end even tbe powers 

that be themselves ; but we fear red tape is too strong to give hope for a reform. 
WI? have a w e  it1 point in the Foredt Survey Branch, the Annual Progresa 
lieport of which deals with the period from the beginning of the field wamn to 
the close of the enauing recess reanon during which the resultr of the field work 
are worked up. " 8." however, forgets that if Divisional officem have to write 
their reports a t  a mwt inconvenient seamn of the ywr, this very fact enablm the 
Conserratom to compile and pass through the press theiru dnring the leisure, and 
in the midst of the comforts of the recess nemon. So we a re  afraid that " Q." 
and other fivisional offiwrs like himself muet continue to write their report. am 
a t  present, until the wheel of time and fortuni Iandr them into a Coneemator- 
rhip.-[ED.] 



I UNFORTUNATELY have not a copy of the report of the Dehra n d n  
Conference to refer to, but I think I am right in saying that i t  was 
almost unanimously resolved that where grazing is in demand it 
was the duty of the Forest Department to furnish the maximum 
quantity compatible with the well-being of the forest growth. 
Moreover, the sense of the meeting was decidedly that in almost 
every forest pasture could to some-mostly to a very considerable 
-extent be so provided. So  that while heartily agreeing with the 
dictum of " G. K. B." in your September Number, that L *  the chief 
end and aim of forestry is to produce timber, and el e y t h i n g  else 
should be made subsidiary to this," I do not agree with him 
that " grass in a forest is out of place," or that (granted that tLe 
Forest Department must furnish pasturage) we should " keep the 
two things distinct-forests as forests, pastures as pastures : forest 
and pasture in one and the same place are inco~npatible with one 
another." To decide where, when, and to what extent pasture may 
be allowed in forest is, or rather should be, left absolutely in the 
hands of the Forest Department ; but this only increase3 the re5- 
ponsibility laid on that Department to provide the maximula 
possible quantity. 

I t  is not my intention to discuss the advantages and disadvant- 
ages of the proposed system of regularized or modified jardinage 
as i t  affects tim:er, though in judging even of these i t  seems to me 
the low standard of education of our Executive staff is a factor 
which has been overlooked. I would point out, however, that this 
aystem can never furaish the rnaailnuln of pasturage. Where 
jardinage pure and simple is the ruling system, i t  stands to reason 
that no grazing of any kind can ever be allowed in tho forest, for 
there will or ought to be reproduction going on all over the forest. 
The more the jardinage is localized and intensified, i. e., the smaller 
the proportion of forest submitted to jardinnge in each year, the 
greater the area which can be made available for pasture, but 
under no circumstances can this equal the amount which may 
be made available under the "Regular System." Personally I 
hold this view of the question so strongly, that I have, wherever 
possible, substituted fellings h blance Etoc followed by artificial 
reproduction for the jardinage which I found in force. The artifi- 
cial reproduction adds, no doubt, to the  cost of working ; but then 
the increased revenue from pasture and fodder balances this-if not 
altogether, a t  any rate to a great extent-and, after all, Government 
being the " owner," the money return is not to be balanced for a 
moment against the increased pasture aad fodder made available. 



Of course, Mr. Editor, I do not for a moment pretend to say that 
clean cutting is everywhere to be substituted for jardinage or 
anything else. I n  the circumstances with which I have had to 
deal (aiz., an enormous demand for grass and grazing and favour- 
able conditions for artificial reproduction), I believe I have done 
right, but as there is no universal medicine, so there is no nniver- 
sally applicable system of working. 1 think, however, wherever 
there is a large demand for pasture, the preponderating advantages 
expected from the adoption of jardinage must be very marked 
indeed, before it is adopted in preference to other systems which 
make available a greater quantity of grazing. 

Before sitting down to write these lines, I thought I would seek 
inspiration from Schlich's Manual of Forestry. I hope some 
Porest officer with leisure will shortly give us a careful notice of 
this book. Just now I wonld call attention to the following :- 

A t  page 6, forest is defined as "an area which is for the most 
part set aside for the production of timber and other forest pro- 
duce, &c., &c." Again at page 99, amongst the objects for which a 
forest may be maintained, we find " (2) to produce the greatest 
possible quantity of wood, or other produce, per acre per year." 
If these extracts are to be read literally, the wording is dangerously 
loose, seeing the importance of the subjecbmatter. For  instance, 
in the first case, when the "most part" has been set aside for 
timber production, what is to become of the rest ? Reading the two 
together, however, it seems to me that " for the most part" means 
" usually," and hirits at the " or other produce" of the second 
extract, in which it is not inaccurate wording, but startling theory 
which makes forestry include all the " cultures." For take object 
" (2) " and for " other produce " substitute " cabbages," and we 
have '' horticulture " or " corn " and we have " agriculture." If 
this is Dr. Schlich's meaning, then " G. K. B." has the authority of 
the Principal Professor of Forestry at the Royal Indian Engineer- 
ing College, Cooper's Hill, for his dictum, that we should '' beep 
the two things distinct, forests as forests, pastures as pastures." 
Nevertheless it is not what I was taught.' 

GHATI. 

BARK-EATING ON T H E  PART O F  ELEPHANTS. 
FOR the first 'time in my experience in Burma I am working 
in a teak forest which is evidently, in certain seasons, the home of 
- - - - 

Xo one han yet suaoeeded in framing EUI accurate definition of the torm 
"foreat." Our own opinion is thlit the devising of suuh a definition dues UOL in 
m y  way promote the foraster's ut, and is b a t  left to the ingenuity of kn- 
yen.-[EL.] . 
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numerous wild elephants. The country is very rough with steep 
hill ridges all over the place. Along each main ridge is an ele- 
phant path, beaten hard by constant usage, and down every spur 
yon will also find a path ; but these latter are not so well worn. 
Along with those of the elephant are numerous tracks of bison, 
.buffilo, and sarnbur. 

It is a grand forest for teak, but the most curious thing to my mind 
is the terrible damage that has been done to the teak trees by these 
elephants. Without exaggeration, nearly every tree you find has 
been more or less injured byathe bessts, the exception being only 
the treea which are so placed as to be practically inaccessible. The 
elephants would appear to dig their tusks under the bark and rip 
it across, then pulling the bark off in strips with their trunks. I 
have seen many marks of the tusks left on the tree 8 feet from the 
ground, and the height from which the strips have been torn off is 
often considerably more than this. When the tree is not quite 
killed, the bark in time grows over the bared place ; but I noted one 
,bee of about 4 feet girth breast high that had been completely killed 
.and every vestige of bark within 7 or 8 feet from the ground re- 
moved. Only yesterday I found a tree of abont the same size which 
would have been killed but for the accident of a small but fairly 
deep groove extending from the root high up the tree. I n  this was 
a strip of bark about 2 inches wide which the elephant had not been 
ahle to dig out, and which had sufficed to keep the tree alive. 

There can be no doubt that it is the work of elephants and noth- 
ing else ; the Burmans say they eat the bark, but I never heard of 
it before, nor have I ever seen one of my baggage elephants touch 
a teak tree. I may mention that, with the exception of one Pyin- 
kado (Xylia dolabrifomzia), I have not seen a single tree of any 
other species attacked in this way. 

There is magnificent feeding for elephants in the lower gronnd 
all the year round, so i t  cannot be that tbey eat the bark of the 
teak for want of better food. Nor can it be the work of the tim- 
ber contractors' elephants, which, being hobbled a t  night, might be 
supposed to have less choice of food, for the forests have never 
been worked except in a slnall way some years ago with buffaloes. 

Can you inform me whether this vicious trick on the part of 
wild elephants has ever been noticed before? 

CAMP NEAR KAMPAT, 
UPPER CHINDWIN : H. S. 
15th March, 1890. 
EDITOB'~ BBPLY.-In the Sub-Himalayan f o m b  of the North-W& Pro* 

'%I- it h u  long ban a well-known hot that in the monthm of April and May. 



when the new foliage is wming out and the treea are full of nap, wild elephant. 
eat the &I bark medicinally. The fact is stated on page 34 of Fernandez' " Rough 
Dr& of a Mnnual of Indian Sylvicrrlture." The elephants prefer the bark of 
poles, which they can knock down, and which, no doubt,, possean more tender and 
J U I C ~  bark than old trees. Bat not onfrequently the bark of strong standing s t e m  
in ripped off in the way dewribed by " H. 8." 

The habit of always using certain well-beatau t racb is common 3so to tho 
ebphantr in the Sub-Himalayan ebl fomte. Theee tracks sre so ahonen M to 
avoid very rough ground and all nteep m n t s  and descents. In the S iwr l i i  
forming the southern boundary of the Dehra DQ there in such a track on 4 
side of the range, that on the northern side having been, after expenditnre of r e g  
little labour, converted into a broad foreat road. The local name for an elephant 
trsok here in hati bair. 

THE ANAMALLAIS TRAMWAY. 
THE subjoined extract  f rom t h e  "Madras  Ifnil" will explain the 
position a n d  object of t h e  t ramway a n d  the circumstances in whioh 
it was constructed- 

" The Anamallais lie to the sonth of, and some 400 square miles of 
them are within, the Coil~~batore Dietrict. The forests are for adminis- 
trative purposes divided into four ranges, aud i t  is for the  export of 
tiwber in " No. I. Range," with its appended " Lenqed Forests" (47 
sqnare miles) tha t  the tramway has been laid. It is here that the  teak 
is  mid to have its home, and with it are associatad some of the finest 
specimens of blackwood, Terminnlia tomenfosa and paniculata, P t e r o c a ~ u r  
.liarsupiurn, Lageretrooaia microcarpa, Anogeieaus latifolia, Grewia tilics- 
folia, and Briedelia epinoea. The tramway, as a t  present laid, b g i n s  
from about the outer ridge, and runs soath-westerly illwards for seven 
miles, with a fall of from I in :!O to  1 in 10. A t  the outer ridge the 
logs are slipped dorsn for half a mile, then carted to  the  foot of the hills 
( I &  miles) or taken into Coin~batore (44 milea) and sold. The cost of 
the tramway is put down a t  Re. 56,000, the annual export of timher .t 
65,000 cubic feet? and the interest on capital (5 per cent.) and feed and 
keep of live stock are estimated to be more than covered from the  saving 
effected over the old method of cart transport. The ditlicultiea experi- 
eliced in laying down the line may be gathered from the following ex- 
tracts taken from the Proceedinge of the Board of Revenue, dated 5Lh 
October last :- 

" ' Tha w c e ~ i t y  for the wrviceo of an Engineer was abundantly evident, for the 
difficulties under whioh &. Porter, the District Forest OEcer, wm labouring 
were such or were insurmountable when problems demanding a professional train- 
ing were worked out by the light or nature. The ret curves wnt out fmm England 
were nearly d l  used up, and they did not seem nltogetber suited for the work. 

" ' One of the greaterrt difficulties was to prevent the derailment at  the c u n a .  
Mr. Porter had tried varioes experiments, and had finally adopted a mper-elova- 
tion of the outer rail of over 4 inohen. Unloaded t r u c b  went fakly well o v a  



the cutver t h u  net, but there were accidents with loaded trucks. Then them 
were difficultiea abont rdjunting the curve. 
"' The Engineer whose services were obtained from Calcutta waa a Mr. Eden, 

a Mechanical Engineer. The first problem worked out by Mr. Eden WM that 
of super-elevation of the outer rail at the curves, and this he reduced to 14 inch- 
. . . One cause of derilment wm an excessive widening of the rails at the 
corvea. . . . Mr. Porter doubts whether the flmges of the wheels are deep 
enough fbr sharp corvea. Messrs. Fowlor and Co.'a Engineer ie reported to 
have stayed on the Anamdlain for about a month, and during that time his ner- 
vices were properly utilized in laying down about two milm of the most difficult 
portion of the line and in clearing away many of the engineering difficulties expe- 
rienced in its working.' 

'a I t  may be at  once said that the line ns lnid down was owing to the 
dernilments which still occurred, practically unworkable. It took ae 
much as two days on the averago to load and transport a load of 75 cubio 
feet of timber over three miles of the lint-. I t  then devolved on Mr. S. 
C. Moss, Sub-Assistant Conservrtor of ForerrtR, recently placed in charge 
of the Range, and deputed to a~sis t  Mr. Eden, to make the line a practi- 
cal success. This necessitated his altering and relayiog the entire line 
with a resnlt so far st~ccessful, that trucks are now loaded, transported, 
unloaded, and taken back the same day over three miles of tlte line with 
few or no dernilments ; and with a little more energy and activity two 
trips might, it is said, be easily made in a dry." 

Taking the first section o r  the first two miles of the  line, where 
all t h e  dificulty lay, seven deviation lines were taken involving 
the following changes :- . 

(I). There were 73 cnrves in the old line ; 53 curves were done 
away with, and, therefore, the chances of derailments were rednced 
by nearly 73 per cent. 

(2). The length of the line has been rednced by nearly 4th of a 
mile, and the saving effected thereby amounts to s o n ~ e  Rs. 2,000. 

3 ) .  The gradients are  less steep and more uniform, and many 
reverse gradients have been avoided ; and whereas formerly only 
elephants could be employed, bullocks also are now used for 
d ragg ing  the trucks. 

T h e  derailments that  occurred may be traced to  the  following 
causes :- 

I. REVERSE Q R A D I R ~ S  AT A OURVE, triz., where the  line forms 
a V or a n  inverted V a t  the  apex of the  curve.-In the  former 
case, ei ther the  fore-wheels are  jolted off the rails in h e  direction 
of the tangent a t  tbe point where the gradient i s  reversed, or  the 
h ind wheels are  lifted off the rails soon after the fore-wheels have 
passed that  point. I n  the latter case, the  fore-wheels, immediately 
the change  of gradient is reached, a re  similarly liable to be lifted 
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off tbe rails high enough for the flange to get above the rails, and. 
thus be no longer able to prevent those wheels from moving; off 
along the tangent and becoming derailed. In  both cases derail- 
ments are avoided by making the curve and some 15 feet in pro- 
longation of it both ways longitudinally level, either by filling in 
or cutting down, as the case may be, and giving the onter rail and 
the prolongation at both ends a soper-elevation of 2 inches. 
11. DEFECTIVE ADJUSTMENT OF THE OUTEB RAIL ON AN IN- 

CL~E.- In  a curve on an incline there are two elopes to be con- 
sidered-the longitudinal siope (along the length of the line) and 
the cross slope caused by the super-elevation given to the outer 
rail. The mistake made all along was in giving the outer rail an 
equal super-elevation throughout its length. If the snper-elevation 
is the same throughout the length of the onter rail, it is. easy to 
see that the longitudinal slope will cause the truck to incline on its 
hind wheels, and the cross slope on its inner wheel. There will 
hence be no pressure on the top onter wheel. This wheel will thus 
be lifted off the rail, and the height to which it will be lifted will 
depend on the steepness of the slopes and the load carried. Hence 
the super-elevation of the outer rail must increase towards the 
apex of the curve, where it should be greatest. Measurements 
were made on fifteen snccessive curves in the second mile, imme- 
diately after ton pairs of loaded trucks had passed over them without 
a single case of derailment, and the results are given in the following 
table, in the hope that they may be found useful by others :- 

Running 
number. - 

1 
2 
S 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
1 S 
14 

- 

Gradient 

1 in 20 
1 ,, 27 
1 1 ,  17 
1 ,, 120 
1 ,, 16 
1 ,, 20 
1 ,, 17 
1 ,, 17 
1 10  
1 ,, IS 
1 ,, 10 
1 20 
 el 

1 i n I 2 - 5  
1 5 1  1 ,, 1201  

Chord of Arc. 
Super-elacatiua at 

Feet. 

14 
IS 
26 
IS 
IS 
IS 
27 
IS 
IS 
18 
IS 
14 
IS 
13 
IS 

Cower end. 

Inches. 

2-76 
2 
2.5 
2'75 
2.75 
2-15 
"75 
1.75 
2.6 
1'75 
1-75 
1 '75 
3.75 
S 
2.75 

- 
Inches. 

5 
4 
6 

10 
4 

1 0  
10 

IO'i5 
10.5 

10 
10-5 
4.5 

10'25 
I 1  
10  

Upper end. 

Inches. 

s .25 
S 
4.75 
3-75 
8.75 
4 
4'75 
3 

. 3 
2-75 
2.75 
2-25 
3.75 
4.5 
3-15 
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From the foregoing figures we deduce the following practical 
rules :--(a), that according to the sharpness of the curve and tile 
cross slope the onter rail should have a super-elevation of fronl 
2 to 3 inches at the co~nmencement of the curve, the super-eleva- 
tion being gradually increased up to the apex to the extent of 1 
inch for every 14 feet of chord and diminished along the straight 
at each end, so as to cease in a length of about two trucks ; and 
(b), that, as the preceding rule is difficult to carry out on a kucha 
roadway, the curve, as well as a portion of the straight at each 
end should, whenever possible, be made level in the direction of 
the way, the onter rail being then given a super-elevation of from 
2 to 34 inches. I n  any case further safety is insured by adding 
a '' wing " or " guard " rail to the inner rail of the curve. The 
groove thus formed keeps the flanges of the inner wheels in posi- 
tion and prevents all chances of derailment. 

111. DEFECTIVE ATTACHXENT OF THE TKUCKS AND ERRONEOUS- 

LY DRAWING THE TRUCKS BY THE DRAQ-BAR.-T~~ trucks are 
attached to one another and drawn by the drag-bar. Unless the 
drag-bar is rigidly attached to the truck like the shafts of a 
carriage, the pull exerted through it has little or no influence in 
turning or guiding the .trucks over the curve. The trncks must 
be coupled-together in the same way as railway carriages, and the 
yoke-pole or drag-chain should be attached to the front coupling. 

1V. COUPLING THE TRUCKS TOO FAR APART FROM ONE AN- 

OTHER.-The trncks should be kept as close together as possible 
consistent with free play-their length between the axles and their 
distance apart may together be made equal to tbe chord of the 
average curve. This enables the trncks to travel more or less on 
the same cnrve a t  the sarne time, and every truck as it enters upon 
and passes over the curve places the next one in a better position 
to clear that curve. This precaution is especially important when 
reverse gradients occnr. 
V. NOT GUIDING THE TRUCKS, AND UNEQUAL PRESSURE DUE 

TO BAD LOADING.-The trucke may he assisted in going round a 
sharp cnrve by altering the position of the logs as the trncks are 
moving on the cnrve. This consists in pushing the fore end of the 
logs towards the inside of the curve and the end bebind ontwards. 

Unequal pressure on the trucks, when the logs lie more on one 
truck than on the other, results either in the trucks derailing or 
toppling over. 
VI. INSU~CIENT ATTENTION TO LUBRICATION.-The last but 

not least point is to have the trucks well oiled or greased, so as to 
give easy movements to the different parts. Special attention 

Y 
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must be given to the axleboxes and to the circular plate over 
which the cross-bar revolves. 
MOUNT STUART, 1 S. C .  M. 
9th d p ' l ,  1890. 

THE RECENT REFUSAL O F  THE SECRETARY O F  
STATE TO IMPROVE OUR PENSION RULES. 

I NOTICE in the issue of the " Times of India " of the 17th in- 
stant a telegram pregnant with interest to all Forest officers of 
the superior grades. I allude to the refusial of the authorities at 
home to place the Forest Department on the same footing as 
regards pensions as those in the Public Works and Telegraph De- 
partments, which is fulminated therein. Now, I was not aware 
that any movement of the sort adumbrated was in contempla- 
tion, and I fancy my ignorance was shared by all, or nearly all, the 

' officers of the Bombay Forest Department. Why not stick tog* 
ther, " shoulder to shoulder, blade to blade " ? I t  is the old fable of 

- the old man teaching his sons the enormous utility of combination 
by means of the bundle of sticks. Unanimity, brother Foresters, is 
the secret of success in a case like this ; and let us all pull together 
whether our lot be cast in the Punjab, in Bengal, in Madras, in 
Burma, or Bombay. 

Then gie's a hand, my trusty friend, 
And here's a hand n' mine, I 

And ye will be our ain pintstoup 
and I will aye L mine. 

I f  you are going to have another try on your side, you had much 
better get us in the boat too. 
BOMBAY DISTRICTS, GI. K. B. 

2ls t  April, 1890. I 

RESULT O F  TEACHING I N  ONE AND THE SAME 
CLASS CANDIDATES FOR APPOINTMENT I N  

DIFFERENT GRADES. 

UNDER the heading of " The troubles of a Native Executive Engi- 
neer," " Indian Engineering " tells the following story :- 

" The Execntive and Overseer had been at the Poona College to- 
gether. They were having a difference of opinion on a point of Snrvey- 
ing and the discussion was waxing warm when the Overseer broke in 
with ' But remember, Rao Saheb, I got the prize fcr Surveying at Col- 
Iqge.' If this is not true, it is ' likely,' .a there are native Engineers 
and Subordinates in the Indian P. W. D. holding the name Unirerrity 
snd Collegiate qualifications." 



TWO VERY IBOE88ARY OORREOTIOrn8. 181 

HOW much truer is such a story likely to be of Forest officials 
trained under the present system at the Dehra DCn Forest School, 
where candidates for Sub-Assistant Conservatorships and for Ran- 
gerships attend the eame classes, study up to the same standard, and 
must reach the same tests of qualification. A student at the 
Poona College of Science can secure appointment as an Assistant 
Engineer only by proving himself the best all-round man of his 
year at the examinations of the Bombay University for the degree 
of L.C.E.. whereas the students of the Dehra Dlin Forest Sphool 
who obtain first appointments as Sub-Assistant Conservators 
have often been men that have been badly beaten by at least 
half of their class fellows, who, however, can aspire to nothing 
higher than the lowest grade Rangership, and cannot hope to be- 
come Sub-Assistant Conservators for the first third of their service 
a t  least. Such a reductio ad abaurdum must, however, continue to 
exist until Government admit the egregious blunder they have made 
in organizing and maintaining the School on its present basis and 
give i t  at  last a real and sufficient teaching staff. No amount of 
pompous Resolutions or office notes by omniscient Secretariat lions 
will remove the glaring anomaly until the School staff is strength- 
ened and receives the justice so long denied it, and the system of 
patronage under which Probationary Sub-Assistant Conservators 
can still be appointed is abolished. What can be more derogatory 
to discipline and e5ciency than to place under the orders of a Sub- 
Assistant a Ranger who has proved himself intellectually and pro- 
fessionally a far better man I Then again we have several men - 
who obtained honours in passing out of the School, and who have 
served the necessary probation as Rangers to qualify them for pro- 
motion to Sub-Assistant Conservator. These men have been 
waiting for years till they have become almost hopeless, while in 
the meantime Dowbs have been pitchforked over their heads. You 
cannot get blood out of stone, nor can you get good work out of 
discontantsd and hopeless men. 

TWO VERY NECESSARY CORRECTIONS. 

WE have to apologise to Mr. Fisher for a most stupid blunder 
on the part of the P. D., by which the sequence of that gentle- 
man's arguments in his letter, printed in our issue of September 
1889, was completely dislocated. The last two paragraphs on page 
841, and everything printed on page 342, with the exception of the 
,last six lines, should be read immediately after line 19 on page 344. 

" Also line 23 on page 42 of our preceding issue should rnn an 
follows :-' branch, but more especially in one, rtz.,' dzc." 



SOME REMARKS ON TITLES AND TIGERS. 
- SIR,-Though a junior I am elderly. Age and consequent experi- 

ence may excuse or even render these remarks worthy of your notice. 
I read the b L  Indian Forester " regularly, or rather as regularly a~ 
yon permit me to, and for years I have noticed that the promise of 
its title is never fully carried out. You give ns forestry always, agri- 
culture sometimes, travel seldom, and shikar never. Can you, and 
will you, with the consideration due to a constant subscriber, tell me 
the reason of this ? Is it that the Forest officer with about 100 pre- 
scribed and 15 dozen unprescribed forms has otherwise enough 
writing to do, or is a union of forestry and sport incompatible ? 
However this may be, I appeal to you to either alter the title of your 
magazine or to procure some shikar articles. I am sure many men 
could supply you with interesting and thrilling notes strictly found- 
ed on fact, though ~e rhaps  at first it would be better not to make any 
conditions.. Now the influence of fire conservancy on large game, 
their number, and habits must be considerable. \Ire have enormous 
areas protected from fire which were formerly burnt over every year. 
This means there is cover and water at all seasons where formerly 
both were scarce, and it also means considerable change in diet of 
graminivorous animals ; leaves and fruits must largely take the place 
of grass, for it is a slow and laborious occupation extracting the new 
ehoots from the mass of unpalatable dry vegetation. The effect of 
this on deer of all kinds is most marked, and has certainly altered 
their habits as to locality, and I believe too, to a certain extent, their 
colour and growth of horn ; but this is a subject which requires much 
research before anything definite can be said. The number of 
deer has not, 1 think, increased to any marked extent, but the nnm- 
ber of tigers has most decidedly, whilst the number of cattle killed 
has probably diminished. From this I conclude that tigers profit 
by protection as well as deer, t b ~ t  they prevent deer from increasing 
too rapidly, and that as long as there is game available, they do not 
care for killing domestic animals. Of course, I can only note my 
observations over n comparatively limited area, hut if otbers will do 
the Rame, we will arrive at some idea of how we are affecting tbe 
natural history of the country whilst improving the forest growth. 
-- 

We devoutly r i ~ h  it am a fact that our brother-foresters were sri1liGt.a 
give the readem of our journal the benefit of their numerous and varied erperi- 
enwr in the matter of rport. We. however, hope that " An Aged  junior'^" 
alluaion to the subject w i l l  uow at last enable or to justify our title.-[ED.] 
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As above remarked, tigers have increased, and this is not extra- 
ordinary. Even if a fire-protected fo~mest were opened to shooting in 
the hot weather it would be useless to look for a tiger in it ; one 
place is as good as another where all is high grass and forest, 
and therefore few tigers get killed. I have no hesitation in saying 
that, at  the outside, not more than three per cent. of tigers in this 
Division are shot every year. The increase in numbers is the differ- 
ence between that and the percentage of births after deducting the 
deaths from natural causes, that is, if tigers ever die in their beds, 
which I doubt. The next fact worthy of note is that tigers are 
more frequently met with accidentally than formerly, and this, not 
only becanse they are more numerous, but because the? avoid man 
less, and because, by preference, they frequent roads and fire lines 
which men also use for choice. The tiger has good reason for this: 
he avoids the dew and the labour and noise of crushing through the 
grass, whilst he has more chance of meeting deer which graze 
greedily on the new grass in such places. But these accidental meet- 
ings with man are not as a rule dangerous for the tiger. Then 
again as to locality. The tiger follows the game, and if the deer 
have altered their habits through stress of fire conservancy, so must 
he. I n  point of fact, in the winter months, when the grass is heavy 
and uneatable, the (leer retire to those places where the grass is 
lowest and otber.food is offered. This especially applies to the spot- 
ted deer in these provinces. The stags, being in velvet in this season, 
would rather not run the risk of injury in long grasp, and may then 
be found a t  elevations up to 3,000 feet, where the grass is thin and 
short. There too the tiger and his marks are most frequently found 
at that season. As the new grass springs up and parts of the forest 
are burnt or cleared, the deer descend and their parasite with them. 
Ultimately in the hottest weather he will be found in those shady 
water-courses at the foot of the hills, rarely outside the forest in 
heavy grass. 

How different is this existence to what it was before the 
forests were closed and ~rotected. Then the jungle fires, com- 
mencing early in the year, gradually restricted the tiger's shelter, 
till the com~nencement of suuilner found him with no retreat but 
a littlc grass and a puddle of water, his presence known to the 
inhabitants for miles around, compelled by hunger to feed on cattle, 
unable to catch the game in the burnt-up forest. And some scorch- 
ing midday in May he was rudely awakened to face a line of ele- 
phants and batteries of the most scientific weapons, and there died 
like a hero or a our according to his breed and disposition. 

Personally 1 do not yearn for tigers : they are often disagreeable 
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when alive and invariably so when dead ; but in the Division I have 
the honour to administer, there is much fire conservancy and many 
tigers. Both increase annually, and the latter to that extent that I 
have lately had a military detachment to kill a man-eater, and my 
Conservator has desired me to draw up a light working-plan for the 
suppression of dangerous carnivora-a sort of thinning by depart- 
mental agency I presume. Thus, though glad--I may say eager-to 
avoid the brutes, yet I am, through the workings of fate, continually 
meeting them. Such a chance rencontre was the cause of the death 
of my last tiger ; and this I propose to relate merely because it 
shows the objectionable fearlessness and contempt evinced by a tiger 
for a Forest o5cer. Coming home one evening seated on a pad 
elephant, I took a short cut through a thicket of khair and creepers, 
when my elephant shied a t  some animal l could not distinguish. 
Thinking it might be a deer or a pig, I proceeded on my way, when 
after a short distance the elephant again shied, and looking down I 
beheld my last tiger at a distance of about 15 feet in the conven- 
tional sttitnde for a spring. I will spare you a description of his 
flashing eye and lashing tail. Suffice it to say that I felt in a 
hurry to get in the first blow, and did so by planting a bullet in his 
throat. Then extricating myself from the embraces of khair and 
creeper, I returned home, leaving the tiger to die alone. Next 
morning I found him 20 yards away, half sitting up, but very harm- 
less-a most curious and uncomfortable-looking attitude, but I 
suppose he knew best. 

Some time ago there was in the "Pioneer" an article of in- 
terest, entitled " A Mad Tiger." That animal had doubts cast on 
his mental condition because he followed the hunter and did not get 
killed ; but you will agree with me that my last tiger, which fol- 
lowed an elephant and did get killed, has much stronger claims 
to insanity. It seems probable that after a few more years of 
successful fire-protection tigers will not only permit the Forest 
officer to approach, but even systematically follow him with evil 
intent, and when these days arrive stagnation in promotion will 
cease, there will be no more 4th Deputies of 1 7  yeare' service, 
and even the post of Instructor a t  the School will be eagerly sought 
after I I n  these circumstances I shall probably not advocate heavy 
fellings in my tiger working-plan, nor will i t  be well to advertise 
my Division as a paradise for tiger-slayers. 

There is safety in numbers, and my identity will be well hidden 
if I sign myself 
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THE INJURY DONE TO FORESTS BY SHEEP AND 
GOATS. 

(Continued from page 94). 

Mr. J. McKee,  Deputy Conservator, Central  Provinces, w r i t i n g  
in t h e  Indian Forester for  October 1875, says :- 

" Experiments have been carried out'in the Central Provinces whicb 
seem to prove that  in some forests the fact of admitting cattle, even i n  
the  small number of one head to 15 acres, will in four months completaly 
destroy all seedling growths. The following is the account given :-'Two 
blocks of forests from which cattle had been excluded for four monthn, 
from 1st April t o  31st July, were inspected about the 'latter dato, when 
large numbers of seedlings of the better classes of timber trees were 
found in all directions and situations, although the rainfall up to that  
period had been much below the average. On the 1 s t  Auguet licensee 
were iesued allowing 256 cattle to graze in one of these blocks, contain- 
ing about 3,840 acrea, some few plots of ground in which seedlings were 
present having firet been hedged off to  protect them from injury. T h e  
block waa again inspected towards the  end of November, when it was 
observed that  the  yearling plants had completely disappeared, except in 
those places which had been enclosed."' 

Mr .  Shntt leworth,  Conservator of t h e  N o r t h e r n  Circle i n  the 
Bombay Presidency, makes t h e  following observations :- 
'' The Director's expressed opinion would imply, as his arguments are  

directed to prove, that  the grazing of sheep is not harmful to foreeta. 
It is certain that  he will find no Forest Officer to concur with him in 
this view, and he will find many Revenue Officers and others experienced 
i n  farming and stock-breeding in this country holding to the contrary, 
despite all his contentions on the point. 
'' The Director apparently suggests tha t  the grazing of sheep may be 

regsrded as  ' l igh t  grazmg.' Now sheep in this country are not, i t  is 
true, heavy animals, but they cannot be considered to be light gracers, 
for they are exceedingly close feeders. The teeth af goats are  especially 
poisonous to ligneous vegetation, but grazing by eheep i n  large flock9 
upon soil already deteriorating most rapidly accelerates denudation ; 



hundreds of sharp split hoofs porrrrding on the same limited surface cut 
up the ground and everything upon it, and tlre aninlais eeize the root- 
stocks of the grass with their teeth and pull the entire plant out of the 
ground. Whatever nlay be the oirinion of the Director of Agrici~ltore 
on the point, i t  is absolutely certain that reproduction of forests, natural 
or artificial, is  entirely incompatible with sheep and goat grazing. 
Sheep and goats may, as has been said before, be admitted into 'aefensi- 
ble ' forests in a forestry point of view. Bnt  forests are, in the Deccan 
especially, not maintained solely for the production of timber: pasturage 
and fodder are important factors in the local management of forests, and 
in this aspect of forest conservancy the admission of sheep and goats 
into the forests of the  Deccan is to be condemned. To prove this asser- 
tion, I would mention that sheep were allowed to graze this year in 
certain forest land# in the Poona district where only horned cattle 
generally graze, and the  resrrlt has beer1 a number of petitions protesting 
tha t  the sheep have forrled and dewtroyed the pasturage so as t o  make 
i t  useless for cattle. Again, the village officers of Bawantsar, in the 
Kopargaon talnka of the Ahmednagar district, complained bitterly to 
me, when they accompanied me into the reserve of that villnge, of the 
nhter destruction of the pasturage of their cattle effected by sheep. They 
pointed to me the perfectly bare ground in the month of December and 
maid-' The sheep have done this ; they have uprooted all the grass and 
hnve deprived our cattle of grazing.' 

" The Director cites-further the  Government Farm in Khandesh, 
where pasture land are regularly grazed and the progress in tree-growing 
compares very favonrably with that  made in the forest lands adjoining, 
where grazing is prohibited. But the Director has very unacconntabl~ 
failed to  notice that the Government Farm ill Khandcsli contains good 
deep soil which is to a very considerable extent under irrigation, while 
the forest lands are stony hills with comparatively little soil ; that  the 
grazing in the Farm is regnlated and controlled, a limited number of 
well-fed animals being admitted for short periods a t  a time after the 
hay has heen c u t ;  that they are driven into their stalls a t  night, where 
they are e~rpplied with abundance of excellent todder; that  the grazing 
is sullervised by an educated and highly practical European expert 
msistel  by a large staff resident on the spot, while the forest lands are  
oxposed to an overcrowding rush of bnngry, half starved sheep k i t h  no 
restriction ns t o  time or  season, and one Forest guard to look after 
eeveral hundreds of acres. No doubt the Director refers to the Jowardi 
Reserve near the  Khandesh Farm, which was at  one time under the 
Huperintendent of that Farm, and was then put into forests because it  

s 
w m  valueless for ~ r n z i n g  tlre Farm cattle: LJeven years' closure of this 
property has shown the time i t  takes for an impovrriehed, denuded 
Lilldide to rscover in a locality of a comparatively light rainfall ; but 
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the condition of this reserve now in its grazing character is vastly 
different to  what i t  was when the Farm had it. However, there is no 
comparisou between it and the Farm : in the latter the root-stocks have 
joined together and formed a complete felt, springy to the tread ; thie 
is due to artificial irrigation and properly-regulated grazing. The 
Farm animals being stall-fed would naturally be much less destructive; 
but even admitting that the alleged superiority of reproduction on grazed 
areas over the ungrazed is an accurately observed fact, i t  would still be 
urged that a proposal to manage whole districts on the basis of a more 
or lees successful result occurring with exceptional animals upon a small 
area of exceptional lands under exceptional conditions of treatment will 
not bear serious scratiny. 

"Lastly, is the  statement of the Director that 'sheep will not graze 
unless led by goats.' I hare never heard before of such a remarkable fact, 
if i t  is a fact, wliicli I greatly doubt; for I have kept sheep without any 
goats in  this country, and they have always grazed to their fill. I n  the  
highlands of Scotland, where I have seen sheep grazing, and in the 

' 

downs of England, where I have not only seen but have studied the 
industry, this phenomenal feature in the natural habit of the animals has 
escaped my observation, aud to the extensive sheep-walks of Australia 
goate are, I believe, unknown. No doubt aheep are rriore emily managed 
when led by goats, for they follow blindly where it  is hard to drive them. 
Asa  case in point, I may mention that  sheep have swum across tidal creeks 
after my horse, and swim across rivers annually after my people in the 
course of my annual tours. Goats are the more intelligent animals, and 
where there are no dogs, such as  the famed collies of Scotland, and 
shepherds are somewhat lazy, they include a certain number of goate in 
each flock to be leaders of it. 

'' Finally, I beg respectfully to  urge that  the grazing of sheep and 
goats in  the reserved forests in  the  Deccan, which are still under 
reboisement, is as  inimical to the interests of tree-growth as  i t  is to the  
interests of grass fodder and pasturage, and that  these animals, if 
admitted to any rcserved  forest^, should be allowed entry into a few 
selected a r e a  only; and I am of opinion that  not the slightest harm 
would result t o  the sheep industry if all the forests were to be closed 
against them as grazing grounds if suflicient extent can be found for 
them outside the forest reservations a t  such seasons as tbe cultivation 
fields generally are not open to their entry and are not used for sheep- 
grazing." 

T h e  Divisional F o r e s t  Officer, N o r t h  Thona, Mr. Wilkins, re- 
ports :- 

'' I am unhesitatingly able to  nay tha t  i t  is  fatal t o  allow goats 
into any kiud of foreets, for they eat  up and destroy shoots and tender 

G 
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seedlings. Cases I may say almost without number have during tile 
present season come witbin my observation where goats which are kept 
by the wild tribes have cropped dowu and destroyed the young tender 
coppice-shoots ot the trees felled in the compartmente. The damage 80 

d o l ~ e  is  very great a~rd  very difficult to repair : not only is  the reproduc- 
tion retarded for n whole year, but it  necessitates the cntting back of 
all the damaged shoota-a work wbich i~~volveq a great deal of lahour 
ant1 expense and the most careful snpervision!' 

T h e  Divisional Fores t  Officer, S o u t h  Thana, Mr. G. P. Millett, 
reports  :- 

" I do not think i t  possible for the Forest Department t o  go  too far 
in the matter of excluding goate from forests in India. The grazing of 
iheep may in certain cases and within certain limits be allowed without 
much risk of damage, but goats should in all  caaes be strictly prohi- 
bited. Often when I was in charge of the  Sholapur Division hare I 
come across cases where goats trespassing in the Kurans which are 
under reboisement have cropped the  seedlings short. The goat has a 
special liking for a succule~lt young babul, thongh he does not disdain 
the leaves of the old tree either, but, standit~g on his  hind legs. can crop 
the leaves and twigs to a considerable diatance above the ground. Bheep 
do less harm, ae they are content with the grass, thongh the young 
babul seedlings coming up with the grass suffer from their browsing. 

" Bimilsrly in wooded districta where tile foreeta are  regenerated by 
reedtings and coppice shoots, the young treee have no chance if goats are 
allowed in the foreeta, but are either browsed down and killed or snrrive 
to grow up into stunted misshapen trees. Young seedlings and sprouts 
that  escape their voracious maws fall victims to their sharp split hoofs. 
The soil also is loosened and rendered friable, so that, if on slopes, i t  
geta washed down when the rain falls, and the rocky nubsoil being laid 
bare reproduction beconlee a matter of difficulty. Such cases have come 
under my notice quite recently in this district." 

T h e  Divisional Fores t  Officer, Khandesh ,  Mr. R. S. F a g a n ,  re- 
por t s  :- 
" I have seen myeelf both in the Nagar and Sholapar districts sheep 

that  are taken to pasture without goate. I n  Khandesb the Tilaris, who 
a re  t h e  chief ~heep-farmers, persist that  sheep cannot grase without 
goals. I think that this opinion bas beeu formed owing t o  two causes : 
Brat, the conditions of the forests (for that is  where tbe largest ' r a in  
pasture'  lands of the ailla lie) were all up to a very late date, and even 
now are, largely constituted by heavy jnnglea. These lands are not u 
eminently suited for sheep pnstnre a s  for goats, owing to t h e  ~ h e e p  
being B nhort-graes cropper, whilst the  goat is pre-eminently a tres 
cropper. But sheep h a w  very facile babit of following any leader, and 
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take to tree-cropping when they see goats doing i t  and the  gram too long 
for their mode of grazing. I n  Sholapur and Nagar, where the forests 
are  principally graas lands, the people used, before goata aud sheep 
were exclnded, to graze their large cattle first and the sbeep afterwards, 
a d  they gave i t  aa their reason that sheep could not crop the  long grasr. 
When sheep were excluded from all but the free-grazing lnnde, after a 
year or so the people saw tha t  their large cattle refused to graze in t h r  
free-grazing lands as freely as in those from which sheep were excluded, 
nud there are petitions on record in the Nag= office asking for sheep to 
be exclnded from free-grazing lands. 

" The second reason on which they founded their opinion emanated 
from the fimt, for the goats acted as collies to  their larger (in numbem) 
m d  more stupid companions: and saved the herdsmen a great deal of 
rrunble in driving. I t  only requires a few more herdemen and a little 
time for the sheep to ge t  out of their habits and for them to be driven 
quite well enongh for grazing purposes. 

" If  we allow goata with sheep, we turn the latter into aa deetrtlctive 
an animal a the former to  all our young growth, and thi6 in  our foreste, 
aonstituted a s  they are by individuals of mixed ages, is simply fatal. 

1 have _seen so much of the damage done to young growth of our 
foreeb by goata and sheep, that i t  would be imposeible to quote every 
oase here. There is  not a forest where goats and sheep have been a1- 
lowed that  has not i ts  young seedlings more or  less damaged, according 
to the number of animals and the ares. 

" There are the foreskr of Nandurbar, quite close to where I am now, in 
which the  f o r e ~ t  areas have not got t h e  same amount of jungle on them 
tbat  similarly constituted lands elsewhere have. How the junglee in  tlie 
former were destroyed I cannot profess to s tate;  prob~bly they were cut 
down, but the growth, instead of improving under a conservancy which baa 
existed for ten years, is  going backwards. This is palpable to the most 
c a n a l  observer; every bush and shrub is  in a deteriorating state. 
Trees there are none to speak of, and these bushes are one and all 
nibbled t o  the very stomp. Next rains they will shoot out again to be 
nibbled back nntil they eventually succumb. 

"1 have seen the deetruction caused by sheep and goats in  A n j m  
foreets. After a felling, il the  re-shoota are nibbled, they eeldom live 
more than two years, and I have satisfied myself thab the Anjan, if left 
alone, can re-ehoot very strongly. The areas of the Anjan felling8 in 
Dhulia Range of past yeare were ruined as far aa regeneration of tha t  
mpeciee was concerned, when the stools were cu t  level with the ground 
and the shoote came in reach of the goats and sheep. 

I n  babul foresta, if eheep and goats are allowed in sufficient num- 
bere, not a seedling will be found atter they are gone. I n  frct, sheep 
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and goata are the curse of our forests, m d  destroy other far more im- 
portant interests by their grazing, and they ehould never be allowed in 
any but purely pasture lands." 

T h e  Divisional F o r e s t  Officer, Nasik, Mr. W. G. Clabby, re- 
ports.  :- 

" ~ o u e k n t  complaints are received from the people of the Nandgmn, 
Baglon, and Malegaon talukas that, owiug to the admission of sheep into 
their grazing lands used by villagers for cattle of the bovine species, their 
animals suffer, as the sheep are snch close feeders that the larger animals 
cannot pick up any thing. 

" I n  the Nandgaon Range yearl j  large flocks of sheep are admitted 
into forests. The conseqnelrces of such a course are becoming more 
and more apparent every year : the gronnd'ls being cut up and laid bare, 
and the grass is to be seen sparsely scattered here mid there ; any young 
seedlings that  may chance t o  show themselves are cut back closely to 
the ground or t rar~~pled down and torn out by the roots by the hundreds 
of sharp hoofs passing over the  ground." 

T h e  Divisional F o r e s t  Officer, Ahmednagar ,  Mr. Hora t io  Main- 
war ing ,  reports  :- 

"The  injurious effects sheep and goat  grazing have on forest lands 
is well known to all who have anything to do with forestry. More 

does this apply to soch lands as are undergoirrg re-foreetation, 
0ucIt as m o ~ t  of the Deccan reserves on the hill slopes and plains. 

ti Concerning the evil of gonta, there can, I take it, be no doubt what- 
ever ; one has only to watch the animals feeding to see that  he takee up  
all foreat vegetation that  comes in his way, even standing on his hind 
legs to g s t  a t  the leaves and tender upper branches. 

1 6  Concerning the grazing of sheep there is more room for doubt. 
Where there is  good grass to be had, I fancy sheep prefer snch to feed- 
ing on leaves; where the grass is scanty and poor in quality (as in n ~ o s t  
of the mBI lands and hill slopes of the Deocan reserves) sheep do no t  
object to satisfying t~iemselves by eating leaves and succulent young 
seedling. But it  is not alone by their foeding proclivitieu that most dam- 
age is done by these animals in the way of hindering re-forestation. 
I t  is by the trampling of their sharp-pointed hoofs when driven in herds 
and flocks over the forest reserves that  the chief injury is done. Seed- 
lings which have snccessfully battled against the drought and heat of the 
Indian summer receive their quietus from these pests to forestry. 

One has only to look nt the side of a hill over which theee animals 
have been driven and note the ridgea of dust or clay (according t o t h e  
otate of the weather) which run parallel t o  the sides of the hill slopes 
formed by procemiona of these animals when feeding, t o  see how futile 
it is to expect any forest vegetation having a chance of making hendray 
against srlch drawbacks. 



TBP INJURY DONE TO BOREBTB BY BHDLP AND GOATE. 191 

People might, and do, say-' But many of your reserves are  simply 
graes lands withont any forest vegetation whatever. What  barm can 
sheep and goat grazing do on such lends 9 '  To snch queries I would 
reply-many of such lands have only lately come into our possession ; to 
admit sheep and goats on such lands would he to take away the laet 
chance that there ia of creating forest vegetation on them. Of course 
in some casea i t  niay be imperative to  admit these animale on foreat 
lands should the grazing elsewhere be insufficient. I n  that cnse I 
would allow them on the m l l  lands of the plains ofrly, and on no con- 
sideration on the hill slopes. 

" The Conservator will remember the protest of the villagers of Wari, 
teluka Koperqaon, against admitting sheep and goats in their grazing 
land." 

T h e  Divisional Fores t  Officer, Poona,  Mr.  Wroughton ,  s ta tes  :- 
As to facts which have come uuder 'my personal observation, I can 

only say that, were I to record a tittle of the cases which 1 have seen, I 
could fill sheets: from the bare moor on tbe Blair At l~o l  Estate in Scot- 
land, which 1 saw transformed illto a thicket of Scotch fir by the exclu- 
sion of sheep and deer in 1869, to the hillside on which a felling had 
taken place last  year and the coppice shoots had been so cleanly eaten 
down by sheep and goate that not a leaf was t o  be seen, which I saw 
only the other day in an inam village near Bhatghar. Almost any gai- 
ran in the Sirur Range of this Division would firnish ample evidence of 
the result of sheep and goat-grazing. 

The Divisional F o r e s t  Officer, Working-Plans, Mr. T. B. F r y ,  
reports  :- 

I have sometimes found the  stems of babul seedlings stripped of 
leavee and the upper pert crushed into the shape of a native tooth-brush. 
In  snch casee the plant has but little chance of surviving through the 
hot weather, or a t  the best i t  will become a misshapen tree. 

In part of Sangola especially the difference is  most noticeable be- 
tween those hill slopes which have been closed against sheep and similar 
lande where they have been permitted to graze. On the former there is  
a strong young ligneous growth of var iou~  kinds, partly natural and 
partly dne to broadcast sowings; whereas on the latter, although tibe 
soil is precisely similar and broad-casting has been done, scarcely m y  
forest growth can be seen except a few bushes hopelessly stunted. 

I n  Bangola again there are one or two private forests of consider- 
able extent into which sheep and goats  are  never admitted, although 
horned cattle are allowed t o  graze on payment of fees-a clear proof 
that  the destructive nature of sheep-browsing is fully understood by 
intelligent natives." 

Mr. Gleadow, t h e  Divisional Fores t  Officer of Surat, says  :- 



&'For the last ten yeare i t  h a  been my bueisees and pleowre to 
keep a sharp look-out for young eeed!inge, pnd the reeult of tbie sx- 
perienoe ie clearly and decidedly that  in areas freely grazed by g o a k  
and sheep it  ie useleee looking for them. Tlle occasions1 plant that  
survives is an eyesore, a leper among treer, a deformity to  ehudder at, 
anfit either to live o r  to continue ite speciee." 

T h e  Divisional Fores t  Officer, P a n c h  Mahals, Mr. H. W. Keyee, 
h a s  wr i t t en  a s  u n d e r  :- 

" I n  poor, open foreete, sucb as thoae of the  Pancb Mahale, my 
graxi~ig is  hurtful;  but the graeing of sheep and goats  i n  ench lands 
is fatal to any improvement of t.be foreat growth, by which I do not  
mean that a teak tree 20 yeara old will not grow on for another 20 yearn 
whether the foreet a t  i te base be grazed or not (it  may eeem euperflnous 
to note this, hut i t  ie an undoubted fact that  many Revenue Officers a m  
unable to imagine bow graziug can hurt  foreeta which cooeiet of trees), 
but that  eeedlinge have no chance of surviving where the forent is open 
to the depredation8 of sheep and goate. Gheep, r e  ie well known, 
browae down everything on the surfwe of the ground until the eoil is 
absolutely bare, while goats a re  even more destrnctive witb tlleir im 
preeeible taste for young and t n d e r  shoots of all kinds. I hare  seen 
goata reaching up to devour twigs a t  a height of fully 6 feet from the  
ground. Aa these animale prefer the young leaves and ehoota, it is the 
custom too, in the Panch Mahals a t  any rate, for the goat-herd to  carry 
a long pole with a knife attached a t  the upper end with which to behead 
youlrg seplinge and lop off new ehoote of all kinds in order to strew the 
ground with fodder for their herde." 

Colonel McRae,  Conservator of S ind ,  says  :- 
'I 1 call eay from much experieuce that  without rigorous exclueion of 

goate and eheep from areae under reprodnction, where the principal 
growth ie of species of tree8 tbat  goate and sheep can eat,  enclosures a r e  
mere waete of money and trouble. The foreeta under my own charge 
are divided into compartments of 160 acres each ; tbeed are worked in 
succeseion and cloeed for reprodnction. 

Horned cattle can often be admitted .a early as  six months after 
olosore, but goata have to be excluded for fonr or five yeare, and eheep 
nearly an long. 

"8heep in this provinoe do not require goats to lead them, thoagb 
very often tbere are goata kept with flocke of eheep, but them are  for 
the  convenience of the owner and not kept 88 a neceeeity. 

6' If denuded lande have to be re-clothed, the excloeion of goata and 
#beep ie an abeolnte n e ~ ~ s s i t y ,  an the forest growth that  begins to ehow 
on such land in the Bombay Presidency is often, if not invariably, sprcier 
of Acacia and Proeopie, and these the goats and sheep would eat  up  u 
f a t  a8 they appeared. 
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" I c6t1 show thousands of scree in my own foresta that  have become 
covered with dense jungle from the simple process of excluding goats 
and sheep, and for the first year o r  two horned cattlo also, whereaa 
similar and atljoining lands outside forest limits are bare of trees. I n  
our ordinary working, if a compartment is not closed after it has been 
cleared, o r  if the closure is imperfectly maintained by t h e  carelessness of 
the Forest guards, the fresh growth is ruined by goata. Sheep do not 
do so mach damage as goata, but they do a great deal, as thoy eat np 
seedlings and fresh coppice-shoots of all edible kinds of trees ; but after 
the seedlings and coppice-shoota have attained the  height of two or three 
feet, eheep do very little damage, aa they do not bend down a young 
tree to get a t  the upper brancbes!' 

Mr. Fee t ,  Conservator of t h e  Nor thern  Circle, Madrao Presi- 
dency, communicates t h e  following notes :- 

" From Qanjam, the Collector, Mr. J. G. Horsfall, kindly sende the 
results of hie experiellce in the Kistna district. H e  remarks that in the 
latter district he tried the experiment of excluding goats and sheep from 
the Berwada hills, which were nearly bare. For  the first three years 
there was little or no result ; bllt the fourth year there was a n ~ o s t  
marked difference between the conserved and unreserved hills, and thie 
too by nature nnassisted. 

I' Mr. Horsfall adds : I regret I cannot state whether the improve- 
ment has continned, as i t  is five years since I left the district, and my 
successors may not have continued the experiment.' 

'I From Qodaveri, Mr. Bnttie, the Dietrict Forest Officer, n o b s  the 
fact that  in the  plain^ forests proper reproduction is  found only in the  
tracts remote from villages ; and in the vicinity of some villages, espe- 
cially of those abounding in goats, there is no herbage over an inch 
high. H e  draws attention to an article in the June  Fore,oter. 

"From Kistna, Mr. Homfray, the District Forest Officer, states that  
the  long-legged variety of goat is most destrnctive to trees. In  fact, his 
experience is that  it never eats the jungle grass a t  all, bat subsists 
entirely on the leaves of trees. Of these, the goats eat the leaves of 
almost every kind, but chiefly of some kinds which are important to the 
dietriot-namely, Hardwickia binata, Albizzia amara, and Acacia ferru- 
ginea. There is throughout the forest an almost entire absence of 
seedlings, wl~ich is not due to fire, but to excessive grazing, and chiefly to 
the damage done by goate. I n  Mr. Homfray's opinion cattle end sheep 
do very little damage. The Rardwickia binata seeds profusely during 
the rainy mason and seedlings come up, bnt they are eaten off annually 

goats. The evil doe8 not stop here. It has been the immemorial 
practice of the shepherds to lop the branches of tress, Hardwickia espe- 
cially, whiah have grown np too high for goate to  reach. 
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"Efforts have been made to counteract this evil, bat have met with 
little success, as  goats are taken to the forest solely for the purpose of 
feeding them on the leaves of trees. Over 60,000 acres of land, where 
Hanlwickia preponderates, there is hardly a tree t o  be found which 11as 
not been pollarded. This tract would have been very vrlnable, as Hard- 
wickia in that district is as valuable as  teak; but, thanks chiefly to  the  
evil done by goats and goat-herds, there is hardly a good timber tree to 
be found in the forests now taken up for reservation. I t  does uot do to 
overstate a case, for part of the damage done in pollarding Hwdroickio 
is probably for the  sake of the fibre from the young sprouts; but a s  
Kistna is pre-eminently a grazing district, I have no doubt that Mr. 
Homfray's account is true tha t  excessive damage is done by goat-herds. 

" Sheep are dlowed in all forests which are  open to grazing, but few 
are taken to the foresta, as they are generally pastured in the fallows and 
waste-lands adjoining villages. Mr. Homfray thinks, but is not sure, 
t h a t  the damage done by sheep varies accordinn to the& variety, and 
tha t  the woolly variety feeds chiefly on grass and is comparatively harm- 
less, whereae the hairy goat-like animal certainly browses on trees and 
shrubs, but probably not by preference, but on account of the  scarcity 
of grass. 

"From Nellore the District Forest Officer, Mr. Brongham, remarks 
that i t  wae notorious in his former district, Bellary, tha t  the growth 
eronnd villages was less favourable in proportion as more goats were 
kep t ;  and in Nellore he notes that  in the low land jungles trees are 
reduced to the form of stunted scrub chiefly from the ravages of goats. 

From Cuddapah the District Forest Officer, Mr. Lodge, writes that  
b e  has seen what ought to have been fine young trees develop illto stunted 
shrubs owing to every shoot being nipped off by goats; and he believes 
that  no timber trees can be grown if goats are admitted before the heads 
of the trees are beyond the reach of goata. H e  remarks t h a t  in Cud- 
dapah there is no forest in the condition of pure high forest, and tha t  
he  has not noticed any damage done by g 3 a b  to trees the heads of which 
are  beyond their reach, probably because there is enough undergrowth 
to prevent any tendency to injuring the bark. However, goat-herds are 
here also noted as  very mischievous, and Mr. Lodgo has seen a splendid 
'gaolis ' of satin-wood (Chlorozylon Swietsnia) ntterly destroyed by them 
in the Kottakota reserve in the Anautapnr district. Gheep do little o r  no 
damage in his opinion, and i t  is not considered necessary or even useful 
to pot  a few goats in each flock. 

" Mr. Ward, Sub-Assistant Conservator, states t h a t  from his obser- 
vations in Cuddnpah goats make by preference for the  tarmind shoots 
of ponng trees, ~ t s n d i n g  on thvir hind legs for the purpoee. 
'' H e  remarks that the ryots are thea~selves so convinced of the d m -  



w e  done by goata that the closing of the forest against them is the 
only mle to  which they have submitted without o murmur. Regarding 
eheep be has not noticed much damage done by them, as  they are general- 
l y  pastnred near villages. 

"My own observations are chiefly confined to the Wynaad and t h e  
M d n r a  and Coimbatore districts. I n  the  former, the vegetation is so 
luxuriant that i t  would seem in many parts almost impossible to  retnrd i ts  
growth ; but I have known a moderate flock oE goats kept for some yeera 
on the  same ground make a most perceptible difference on the adjoining 
patch of forest, destroying all young growth and keeping some trees in 

~onstant ly stunted condition. In Coimbatore one of the best instances 
I know of the effect of goats on <eketation is seen on a hill known as  
Bymawmy Hill, within sight of Coimbatore town. The natives whom I 
questioned stated t h a t  it once had water on i t  and a fair growth of forest 
like the  hills in the neighbourhood. Now there is no water a t  all during 
the greater part of the year, and the vegetation is kept,down to the con- 
dition of the veriest scrub, for goats are still grazed over it ,  being the 
only.animals apparently which can stand the absence of water and t h e  
poorness of the vegetation. Gradual destruction of the growth is attri- 
bnted by the natives themselves to  t h e  goats. The effect of goats, 
however, is  visible all over the district by the stunted character of the 
growth where tbey are kept in great numbers, and reproduation is im- 
possible where large Bocks are admitted into t h e  foreets. 

" I n  some parta of the Madura district I have noticed all the growth 
in t h e  plains almost disappear and the ~ c r n b  on the hills regularly 
stonted by goate ; and the same effect was noted by me in the Erode 

, taluk of Coimbatore on some low-lying hills, and also the counter-effect 
of the sxclnsion of goata by natural agency. On some of these hills 
goats  were kept away from seedlings by a growth of prickly-pear, and 
the  hill in a few years showed quite a promising growth of young trees. 
I can add to the testimony of the mischief by goat-herds. My own obser- 
vation leads me to conclude that  goats always prefer the leaves of trees to 
grass, bnt that  sheep almost always prefer grass to the  leaves of trees; 
but I have known the latter very destructive in times of scarcity." 

Mr. Cher ry ,  Conservator of t h e  Southern Circle, Madrua Presi- 
dm y, writes  as follows :- 

6 L  On the ' jardinage ' system of working, the admission of goat8 is in- 
compatible with Forest conservancy. A s  one Forest Officer observes, 
thin is so far a truism that  it admits of no argument, and, as another 
shows, the destructive propensities of the  goat are such a s  to  have given 
rise to tbe  Tamil proverb, 6 Goats spoil a jungle just  aa a wandering king 
a country.' 

6 L  I n  common with the other Forest Officers, both Colonel Walker (my 
2 A 
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predecessor of 24 yearn' service and myself with 19 years' eervice) ue 
agreed that ordinarily i t  would be impossible to secure reproduction- 
either natural or artificial-if goats were admitted. W e  can testify to 
the havoc done by goats in all these southern districts, and to the very 
marked improvement noticeable even after the short period of their ex- 
clusion. 

LL I n  this Circle, the first step has been to exclude goats as eoon M a 
reserve has been defined and declared, and so readily do the natives em 
the necessity of this, that i t  is seldom they seriously complain against it, 
tboogh they are eager enongh to push their claims in regard to their 
eheep and cattle. 
'( We have not been so ready to exclude sheep, partly because they 

are not nearly so mischieroua .s goate, and partly because i t  baa been 
inexpedient (as i t  has been also with the cattle) to interfere too abruptly 
with their hitherto unreetricted grazing. 

6' As regards injury to forest growth by sheep, I must make a db- 
tinction between the long-legged sheep, which Is almoet a goat in habib 
and bates, and the short-legged sheep, which only browses when there 
is no grazing. 

'6 There might be circumetancee when the voncionanese of the g o 3  
a u l d  be turned to eome use in getting rid of weede and noxioue ander- 
grow&, but i t  would only be in soch foreeta, or part8 of forests, in which 
a sufficiency of young growth had outgrown the poseibility of damage, 
.nd in which no cuttings bad been planted for eome time to come. The 
difficulty, ae pointed out by YOU, would be to codbe  the mim& to those 
particular areas." 

Mr. Wooldridge, Deputy Conservator of South Arcot, writes :- 
66 Sheep-graring.-The long-legged, shortcoated, brown varie9, k n o n  

re 6  Shemble Adu' in Tamil, damage re-growth of timber, &o., stock by 
browsing on certain kinds of saplings and nsefnl plants, sepecidly when 
paatursge in the shape of suitable grasses ie acanty. I have not observed 
that any stem-bark ie chipped off by this variety of sheep, bat they will 
greedily nip off yoong seedlings among the graes or elsewhere without 
eelection, m d  do a greater proportion of damage to the young 
in 6  coppice' and on ' aelection fellinge.' 

66  The black or brown-faced, long-woolled, usual1 y white (but lome- 
times wholly black) variety, know11 as ' Kurumba Adu ' in Tamil, does 
far less damage to seedlinge than the former; they are more truly 
graminivorous, and may be said to uenally do little harm to re-growth by 
seedlings in any low country forest or compartment in which there may 
be pasturage available for them. 

6' Qoat8.-Goats are destructive to seedlinge of any variety of tree or  
shrub, uaually until the sapling is strong enongh to withstand the weight 
and force of an old goat olimbiog un to i t  either from s rock, some 



other tree, or from the ground ; in this plan of reaching the leaders of an 
otherwise well-grown sapling, the animals get very expert, and as the 
country goat grows to 25 inches and up to 30 inchee a t  the shoulder 
and proportionately heavy, having a stretch of about 6 feet from hind to 
fore feet when extended upon a sapling, a forest compartment treated for 
timber growth would not be safe from injury until the saplings of even 
the quickeat-growing treea, and under most favourable conditions of 
growth, were over five years old : further, as most of the deciduous for- 
e s t ~ ~  have been worked by the aeleotion method, ' goat-grazing ' unre- 
stricted must do an immense amount of harm to the re-growth in all these 
forests : goats will also, like deer, nibble at  the stem-bark of saplings." 

Mr. Stanbrongh, Deputy Conservator of Trichinopoly, records 
the  following note :- 

" I t  is a fact that goatherds seldom graze their flock~ without the 
bill-hook to chop fodder. 
" 2. The goats treading on the soil so harden i t  as to make natural 

reproduction an impossibility. I n  these parta, the threshing-floor is 
generally prepared by making the goats walk over it for a few hours. 
The floor thus prepared becomes harder than a metalled r o d .  

8. I can in this district point out many tank beds of Acacia ara- 
bica and Icuwphlma resorted to by goats and also similar ones in charge 
of the Department where these animals were etrictly prohibited. The 
growth in the former is nothing but stunted and dwarf shrubs with no 
advance growth to speak of, whereas in the latter they flourish, and, 
wherever there is open cover, plenty of seedlings can be observed." 

Mr. Morgan, Deputy Conservator of N o r t h  Malabar, says :- 

" When I wae in charge of the North Coimbatore district, from 1874 
to 1878, goat end sheep-breeding was extensively carried on along the 
bases of the Nilgiri and Burghoor hills, and the range of hills from near 
Pothanore to Palghet. The effecte of unrestricted grazing were as 
follows :- 

@I Most of the larger-sized trees were constantly pollarded by the goat- 
herds for the animals to feed on, and thus rendered worthlees as 
timber ; 

#'All young saplinge were continually nibbled -down till they became 
bushes, throwing out numbers of side shoots in consequence of the 
leaders being so frequently destroyed. 

"On the range of hills laat mentioned (which are very rocky) the 
forest had almost altogether disappeared, and given place to a scrubby 
growth of bushes. 

'' On areas ravaged by goata, where protection was introduced, the 
subsequent growth was wretched ; saplings that had been converted into 
bushes by the goats shooting up with several stems aud the pollarde 
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growing into unsightly trees gnly fit for fuel. Of course thie could 
have been remedied by a subsequent clean cnt, when good stmight 
coppice-shoots would doubtless have been produced. 

"The damage done by sheep is iufinitesimal compared with that of 
goats. 

Natives in Southern India prefer goat's flesh to mutton, and the gnat 
ie by them considered a far more hardy and profitable animal to k ~ p  
than sheep. 

The akin of an adult goat ie worth from Re. 1 to Re. 1-13, wherena 
a eheep-skin is only valued at from 2 to 4 annae. 

" On the Nilgiris there are thousands of acres of Badaga land pecu- 
liarly adapted for goat-breeding. This land is covered with low scrub, 
and there are no trees of any value. There are numerous rocky and 
precipitous hills which the goats delight in.. I n  such localities goata are 
an advantage and the harm they do is reduced to a minimum, more than 
counterbalanced by the profit derived from their keep." 

I n  European and other countries there a re  nnmerous historic 
instances of forests having been annihilated b y  unrestricted graz- 
ing. According to  Beatson's " Saint  Helena," introductory chap 
ter, and Darwin's " Journal  of Researches in Geology and Natural  
History," pages 582 and 583, it was the  goats which destroyed 
the  beautiful forests that, 350 years ago, covered a continuous snr- 
face of not less than 2,000 acres in the interior of the island [of 
St. Helena], not to  mention scattered groups of trees. Darwin 
observes ' :- 

It During our stay a t  V~lparaiso, I wae most positively assured that 
sandal-wood formerly grew in abundance on the island of Juan Fernand-, 
but that this tree had now become entirely extinct there, having been 
extirpated by ,the goats which early navigators had introduced. The 
neighbouring islands, to which goata have not been carried, still abound 
in sandal-wood." 

The political decadence of Spain has been distinctly traced to 
the destruction of the forests t :- 

Spaiu seemed destined, by her position, to hold dominion over the 
world, and this in fact uhe once possessed. But she lost her political 
ascendancy because, during the feeble administration of the enccessore of 
Philip lI., her exhausted treasnry could not fumibh means of creating new 
fleets, the destruction of the woods having raieed the price of timber 
above the mems of the State." 

B u t  historical evidence is  still more conclusive regarding tbe 
- 

Marsh : " The Earth ae modified by Human Action," page a@. 
t Ibid., page 306. 
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destructive changes which have been occasioned on the Alps, the 
Apennines, the Pyrenees, and other mountain ranges in Central and 
Southern Europe. " I n  some localities the progress of deterioration 
has been so rapid that a single generation has witnessed the begin- 
ning and the end." * I n  a memoir quoted by Marsh describing the 
awful scenes of desolation brought about in the French Alps by 
the abuse of pasturage and the felling of the woods, i t  is stated 
that " the mountains seem to have burst forth in eruption to cover 
the plains with their ruins," and that " many villages are so des- 
titute of wood that they are reduced to the necessity of baking 
their bread with snndried cow-dung, and even this they can afford 
to do but once a year." Marsh adds t :-" It deserves to be speci- 
ally noted that the district here referred to, though now among 
the most hopeless waste in France, was very productive down to 
so late a period as the commencement of the French Revolution. 
Arthur Young, writing in 1789, says-' About Barcelonette and 
in the highest part of the mountains, the hill pastures feed a mil- 
lion of sheep besides large herds of other cattle. With such a soil 
and such a climate we are not to suppose a county  barren because 
it is mountainous. The valleys I have visited are beautiful."' 
Darwin, in his " Origin of Species," says:- 
" But how important an element enclosure is I plainly saw near 

Famham, in Surrey. Here there are extensive heaths, with a few 
clnmps of old Scotch fire on the distant hill-tope. Within the last ten 
years large spaces have been enclosed, and self-sciwn firs are now 
springing up in multitndee, so close together that a11 cannot live. When 
I ascertained that these young trees had not been sown or planted, I waa 
80 much surprised at their numbers that I went to several poifits of view 
whence I could examine hundreds of acres of the unencloeed heath, and 
literally I could not see a single Scotch fir, except the old-planted 
clumps. Bnt on looking closely between the stems of the heath, I found 
a multitude of seedlings and little trees which had been perpetually 
browsed down by the cattle. In one square yard, at a point some hun- 
dred yards distant from one of the old clnmps, I counted 32 little 
treee ; and one of them, with 26 rings of growth, had during many 
years tried to raise its head above the stems of the heath, and had 

- failed. No wonder that, as soon as the land was enclosed, i t  became 
thickly clothed with vigorouely growing young fire. Yet the heath was 
so extremely barren and so exteneive that no one would ever have ima- 
gined that cattle would have so closely and effectually searched it  for 

Mamh : "The Earth aa modified by Human Action," page M. 
t Ibid., page 25 1. 
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food. Here we see that cattle absolutely determine the existence of the 
Scotch fir!' 

Again, in  a paper on the Island of Cyprus, published in  the  
Revue des Eaux et Forlts for February 1874, it is statad :- 
" I t  is not the aze so much that I acme  of huving destroyed tL fwcstr 

of Cyprus acr the goat. It is for this animal that the ehepherd kindles 
the great conflagrations, which pick oat above all for destruction those 
foreate which are highest and thickeat and contain the moat fertile mil, 
which he wishes to convert into grazing land. The goat browses down 
yonng reproduction, and leaves in its place endless thicketa of Cietns, 
Arbutus, and Broom, or rocky exposed gronnd." 

In  an  article reproduced in the Indian Fmestm for July 1884 
it is said :- 

It has been stated-and we see no reason to doubt the etatement- 
that the barrenneee of Central Asia is due, in a great measure, to the 
deatrnctiveness of the flocks and herds of the nomadic tribes. A travel- 
ler visiting this part of the world says :-' I t  wae in the Kizzilkoom de- 
sert that I first appreciated the enormous force of these scourges. Once, 
aa evening fell, I met a flock of goata advancing across the wilderness in 
a compact msee, one of whose points waa occupied by the leading animal. 
The dimensions of this moving mass I judged to be about 150 yards 
long by 100 broad, and ita area would, therefore, have been 7,500 square4 
yards, and allowing two animals per square yard, there were 15,000 goat. 
in the flock I During the whole of the day these animals had been 
soonring the adjacent conutry for miles in search of food, and every 
young shoot of vegetation they found must have been destroyed I Under 
such circumstances, is it any wonder that no water is to be met with, and 
that nature presents such unchangeable and pernistently repellent ~ p e c t e  
for mankind in regions whew the youth of our race was paeaed? '" 

As regards the nianagement of foresbgrazing in other countries, 
in a most interesting and instructive Note on the subject drawn 
n p  by Monsieur Puton, the Director of the  French Forest School, 
u j is ted by Professors Boppe and Guyot, it is stated :- 

6' Whatever may be the circumetancee which render it necessary to ad- 
mit aattle into a forest, the grazing should be subjected to the following 
restrictions :- 

66 (1). Under no circumstances should goats and sheep be allowed in- 
to my foreet which it ie possible to place nnder regular forest 
treatment. 

'6 (2). Each herd or Bock should be in the charge of a shepherd, who 
would be responsible for any infringement of the p i n g  
regulations and for m y  injury done by the animals in his 
charge. 
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(3). All portions of the forest nnder reproduction, or containing 
very young growth, should be entirely closed to grazing. 

(4). In the hills, the upper strip of forest bordering on the pasture 
land should be closed to all grazing. 

" (5). The number of animals allowed to graze should be proportion- 
ate to the ares available. 

(6). No animal should be allowed into the forest before the seaeon 
at which the young crop of grass for the year appears. 

" As regards the absolute exclusion of goats and sheep, i t  is not 
meant by this that sheep must necessarily be excluded from all wooded 
areas. This is not always possible or'advieable ; but that wooded areas 
in which them animals are allowed to graze cannot be subjected to any 
regular method of forest treatment. Any money spent on works of 
forest improvement in snch areas will be useless and mere wsete, and 
the beet thing is to abandon the area in question as ' forest.' 

In the great forests not yet opened out in mountaiuona countries, the 
best thing to do is to mark out varions heights, so that soma areas may 
be accessible at all seasons, areas detached from the forests which should 
be given over exclusively for sheep and goatgrazing. These areas should 
be chosen in snch places where their denudation will cause the least dan- 
ger as regards the formation of torrents and so forth. Homed cattle 
could be admitted into the other areas subjected to regular forest manage- 
ment; but all goats and sheep would be rigorously confined to the arere 
specially set apart for them." 

As regards &gal restrictions on grazing in France, the  browsing 
of goats in the  State reserves is absolutely prohibited by law. It 
is considered that the introduction of these animals into a forest is 
incompatible with the maintenance of the ground nnder a crop of 
trees. 

The regulations regarding grazing are contained in the  Forest 
Code of 1827. But these laws date from the most distant times. 
I n  1541, Francis I. revived the decrees on this subject, which were 
then in existence, and these were again sanctioned in 1660 in the 
celebrated Forest Ordinance by Colbert. The existing Forest Re- 
gulation on the subject is merely a repetition of these ancient laws. 
Monsieur Puton writes :- 

'I The principal measure contained in the old laws aonsisted in the 
power to close to all grazing for a definite period certain portions of s 
foreat which appeared to require it, or even the entire area if this appear- 
ad nweeary for the safety of the foreet. Under the existing law, in- 
dead of cZosing certain specified areas, the areas open to grazing, in which 
the right-holdera are to be allowed to gram, are fixed each year by the 
F o m t  officers (Articles 67 and 69)) aa also are the roads and paths 
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(Article 71) by which the animals grazed are to be allowed to pme , 
through the closed portion of the forest on their way to the open por- 
tions, the number and kind of animals which the right-holders are to be 
permitted to  graze, and the time during which they can be grazed. The 
introduction of goats is absolutely prohibited, non-obstant taus t i t ru  ou p08- 
seasions contraires-Article 78. The same restriction is placed on sheep ; 
but, in  cases where there are no other means of providing for their sup- 
port, the Chief of t h e  State may germit the cultivators living on the  
borders of the forest to  graze their animals in the portione of the forest 
open to grazing. 
" A s  regards animals other than sheep and goats, the Forest officere 

fix the  number that may be grazed each year and the period during 
which they may be grazed. This number is  necessarily proportionate to 
the area thrownopen to grazing each year (Article 68, of Articles 65  
and 66). 

Finally, right-holders are only allowed to graze animals required for 
their bond tids domestic purposes (Article 70). They are not allowed to 
graze animals kept for trade or specnlation. 

" I n  order that the Forest guards and Inspectors may recognise the 
animals entitled to graze in the forests, these are branded (Articles 73 
and 74), and the larger cattle carry a bell in addition. 

" Finally, the animals are a11 graeed together nnder one shepherd. I n  
this the modern law has entirely followed the ancient regulations, M i t  
was found that  with a number of animals scattered through the forest, 
supervision became impossible. Each village commune' or group of 
right-holders is, therefore, obliged to nnite the cattle nnder the authori- 
t y  of one or several shepherds appointed by the  commune (Article 72). 
Groups of right-holders are not, however, allowed to nnite their flocks 
nnder one shepherd, a s  too great a number of animals together injure the 
soil. 

"The shepherds appointed are directly responsiblo for breaches of 
the  regulations or injuries done by the animals in their charge, and, if 
fined, the  commune appointing them are responsible for the payment of 
the fines (former Article 72). 

"There are very severe penalties for a breach of any of these grazing 
mles. Right-holders introducing goats or sheep are subjected to  a 
double fine. Right-holders who introduce more animals than they are 
entitled to, o r  who graze on closed portions of the forest, are treated aa 
if they had no righta and subjected to the same penalties as if they were 
outsiders. 

The essential mles, which would probably also be applicable to 
foresta in India, are-the absolute exclnsion of goata, the opening of 
definite portions of a forest for a definite tam only, and the clwing to 
grazing of all the rest, and making duly-appointed shepherds responsible 



in common with the right-holders for injuries done to the forests by the 
animals in their charge. But these restrictive measures should be in- 
troduced gradually. Their introdoction is a questiou of time and tact. 
But the drier and hotter the  climate, tlie greater the severity necessary. 

" I n  addition to  these measures, efforts should be made to bring about 
the gradual abandoument of grazing in the forest b? the  neighbouring 
population. The first step is the development of agriculture. When 
cnltivators recognise that i t  is in their own interest to  keep their animals 
a t  home and thereby obtain manure for their land, they will soon adopt 
the course. Fifty years ago the forests in  the Vosges were overrun 
with cattle. A t  present no animals are grazed in the forests and the  
cultivatore refuse to send them there. 

"The second measure consiste in developing the value of the forest 
prodnce by means of roads and of manufactories which utiliee these 
products. People respect property of real value. It has been said that 
the chief reasons why the forests in the monutains of Auvergne and the 
Alps were destroyed by excessive grazing were because the wood was 
without value in such out .of-the-way places, while foreeta round Paria 
have been preserved because there was always r good market for their 
products. 

" In  such matters i t  is well to  take into account the situation, and to 
be the more severe in those places where grazing does the most harm, 
ouch arc in dry hot climates." 

In a note published in t h e  Indian Forester for  J u n e  1885, Colonel 
Bailey, Conservator of  Forests,  wri tes  a s  follows r e g a r d i n g  the 
provisions of t h e  F r e n c h  Fores t  Codo o n  t h e  subject of  g raz ing  :- 

"Article 63 provides that  the  Government oan free a forest of all  
righte in wood by surrendering entire possession of a portion of the area 
to the  right-holders. Article 64 goes on to say that  other rights of 
user, including grazing rights, cannot be commnted in this manner, bnt 
tha t  they can be bought out by means of compensation fixed by mutual 
agreement, o r  in case of dispute by the Courts. 

lLNe~ertheless ,  the cornmutatiou cannot be insisted on by the Forest 
Department in places where the exercise of the right of grazing has be- 
come an absolute necessity for one or more cornmunee. If  this necessity 
in disputed by the Department, the parties must go  before the Conseil de 
Pre'fcctsur, which, after an enquiry de commodo et incommode, will decide, 
subject to an appeal to the Coned1 #&tat. 
" Here it should a t  once be explained the right of grazing sheep and 

goata is not included in the  above provisions, for Article 78 stands 
thne- 
" A11 right-holders are forbidden, in spite of rights and actual enjoy- 

menta of the  practioe to the contrary, to drive or cause to be driven goats 
or sheep into the forests or unwooded tracts belonging to the foreate 

2 B 
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nnder penalty, against the owners, of a fine double of that fixed by 
Article 199, end against the herdsmen or shepherds of a fine of 15 
francs. I n  case of repetition the herdsman will be sentenced, besides 
the fine, to a n  imprisonment of from five to fifteen days. Persons who 
claim to have enjoyed the  above right of sheep-grazing in virtue of valid 
written titles, or of a prescriptive right equivalent to the same, can, if 
their claim is  admitted, obtain compensation, the amount of which will 
be settled by mutual consent, or, in case of dispute, by t h e  Courte. 

' The grazing of sheep can nevertheless be authorized, in certain 
loaalitiee, by Royal ordinance.' 

" Goats* are not admitted into any forest which is  under the r i g h a  
foreetier, tw the grazing of these animals is  considered incompatible with 
t h e  maintenance of the  ground,under wood. The old laws suppressed 
without compensation to the right-holder, the  grazing of sheep in the 
forests of the ancient royal domains of France, and the law of 1887 
(above quoted), suppressed i t  also, but on payment of compensation, in  
thase State forests which are of more recent origin. The law also pro- 
hibits, as  a general rule, the grazing in the Commonal forests of both 
goats and sheop belonging to the inhabitante of the Commuuea. B u t  
t h e  Government hae the power to permit sheep-grazing both in the State  
and in the Communal forests in certain localities, and aa an exceptional 
and temporary measure. Permisaion to drive sheep into the  Stab for- 
eete is very rarely accorded, but i t  is not yet found pomible to suppress 
the  practice in the Communal foreate, and sanction to g ram sheep in 
them for periods of from one to five years is still granted to  the i n h a b i t  
ante in a considerable number of cases. 

'' TO return to Article 64. When money compensation is  awarded in 
lieu of grazing rights, i t  ie paid on the marked cattle, and there is there- 
fore no difficulty in knowing to whom the money in to go  ; but neverthe- 
lese there are manifeet objections to  this method of disposing of the right, 
and the author of an'articlo in the Revue dad Eauz et Foras, 1881, page 
183, remarks that  i t  is matter of regret that  the law sanctions the  
exchange of a real servitude, belonging to the  communes, for a sum of 
money, a~ this is t o  permit the present generation to dissipate the value 
of a patrimony as useful to future generations aa i t  has been to those 
which are passed. Probably the best plan, in case i t  is abeolntely neces- 
nary to  get rid of the cattle, is to provide them with grazing grounds 
elsewhere, taking up land and converting it  into good pmtnre where this 
is neceneary ; and this appears to be the only po~sible  conree in  cases 
where i t  is decided tha t  the right of grazing is an 'absolute necessity ' 
for the people. 

T h e  epitheb which Manwood's Chief Jnstioe seems to have applied to these 
anirnalr have very properly been s n p p r d  at page 136 of Baden-Powell'r Man- 
ual of Jnrinprndence ! 
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" Article 66 of the Code lays down t h a t  in  Gtate forests which are not 
freed of grazing rights by the payment of compensation, the exercise of 
the  right of user can always be reduced by the Forest Department in 
proportion to the condition andpmsibilit6 of the forest, and that  i t  csnnot 
be exercised a t  all except in conformity with the regulations containod 
in the  snbeqnent  Articles. It is further stated that in  case of dispute 
regarding the  poaaibilitk and condition of the forests appeal can be made 
to the Cmeil de PrCfecteur. By poseibilif6 in this case is meant possibi- 
W ' i n  grass,-that is to say, that  cattle must not be admitted in excess 
of the number for which there is a supply of grass and the ground m u ~ t  
not  be overgrazed; the grass roots being pulled up and the soil trampled 
down so that  the supply of fodder in future years is diminished. M. 
Briot says that  all  ruminants ought to  g e t  about 3.3 lbs. of dry grass daily 
for every 100 Ibs. of their weight ; but he also remarks on the obvious 
difficulty that exists in the determination of what the  actual posaibild6 
in grass of any forest really is. I n  practice it  is not usual to make any 
ca!culation of this sort, but the effect of the grazing is carefully watchod, 
and if i t  is thought that the number of cattle is too large, measures are 
taken to reduce it. The number must evidently in such a case be reduced 
somehow or other, not in  the interest of the Forest Department, but in 
t h a t  of the people themselves, for if the ground is  overgrazed, the pro- 
duction of grnes i a t  any rate temporarily diminished; but the Forest 
Department also'& indirectly, for if the number of cattle is excessive 
and the supply of the food they prefer is insufficient for them, they are 
compelled to browse on the young trees, and thus to  damage the forest 
serinusly. All endeavours to reduce the numbers of cattle are, however, 
usually hotly disputed. As to whether the Forest Department has  a 
right to imp;ove the condition of the forest to the  impoverishment of the 
grass, the law is silent on this subject ; but i t  is certain that  grazing can 
be prohibited to the extent necessary in order to maintain the status in 
quo, whether by planting or sowing or  otherwise. Unless, however, the 
demand on the forest in tho matter of grass is less than the poaeibilifk as  
h v e  defined, so that  the quantity available can be diminished without a 
corresponding reduction in the number of cattle t o  be admitted, the  
improvemelit of the crop of trees in such a manner as materially to re- 
duce the grass supply would a t  any rate be very strongly opposed by the 
right-holders ; and in this event it  wo111d be desirable, if possible, to do 
what has been above suggested in the case of forests which it  may be 
wished to free entirely of grazing  right^, viz., to provide other graei~ig 
grounds t o  meet the deficiency caused by the improvements. 

l 6  It is provided by Article 11 9 of the general rules made under the Act 
that  every year the local Forest officers shall establish by 8 prod#-verbal, 

- having due regard to the  nature, age, aud situation of the treea, the con- 
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dition of the blocks of forest under the r6qim-forcstim, which cm be made 
over for grazing; they are to indicate the number of animals that can 
be admitted to  them, and the dates on which the exercise of t h e  rights 
of user may commence and mnst end. The proposals of the Forest 
officers are to be submitted for the approval of the  Conservator before 
the 1st February in each year. 

" Article 67 of the Code lays down that whatever may be t h e  age or  
the  species of trees, the right-holdere cau only exercise their rights in t h e  
blocks declared out of danger by the Forest Department (subject to an 
appeal to the Corweil de Prt$ecteur), and this in spite of a l l  actual enjoy- 
ments of the practice. 

Article 68 states that the  Forest Department will fix, according to 
the righte of the right-holders, the number of head of cattle that  can be 
admitted to graze. Who then are the  right-holders ? 

" Article 61 provides for the extinction of all rights of user not fonn- 
ally recognised either a t  the date of the promulgation of the present 
law, or subsequently in consequence of claims made before the tribunals 
within two years of the date of its prcmulgation. Article 62 bars the 
accroal of fresh rights, and Article 218 lays down the manner in which 
claims were to  be dealt with. A t  present, then, no persons who do not 
posses8 formal titles are acknowledged to have any rights. The persons 
who possess grazing righte are not all owners or occnpiers of land, bnt 
may be artisans and others. They can of course only possess the right 
in respect of cattle which are their own bond j d e  property. The title 
rarely prescribes the number of cattle which its holder haa the right to 
graze ; sometimes it  permita the exercise of right without payment, but 
sometimes fees h a r e  to  be paid. 

"Article 69 of the Code provides that every year before the 1s t  
March the Forest officers shall commnnicate to the commnnes and 
private percons enjoying rights, the blocks which are declared out of 
danger and the  number of head of cattle which can be admitted to  graze, 
and the Maires are held responsible to publish the information in the 
communes referred to. 

"Article 70 goes on to say that  the rightholders can only enjoy 
pastnre rights for cattle kept for their own use, and not for those which 
they buy in order to sell again, under penalty of a fine doable of that 
prescribed by Article 199. The right then only extends to cattle kept 
for domestic or agricultnral purposelr, and does not extend to the animals 
of cattle-dealers or botchers. 

" IU order to enable the provisions of Articles 69 and 70 of the  Code 
to be carried out, Article 118 of the General Rules lays down that  bofore 
t h e  Slat  December in each year the Maires of communes and private 
perRon8 enjoying the right of grazing cattle in the State Forests shall 
submit to the local Forest officer r statement of the number of head of 
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cattle which each right-holder possesses, distingui~hing those which he 
keeps for his own use from those with which he trades. 

" I n  Article 71 of the Code i t  is  said that  the roads by which t h e  
cattle mnst go, in  order to  pass to and from the-pastures, will be pointed 
a n t  by the Forest officers. If these roads traverse coppice or young 
high forest not out of danger, d i t c h e ~  sufficiently wide and deep, or any 
other kind of fence to  prevent the cattle from getting in among the 
trees, can be made a t  the joint expense of the right-holders and t h e  
Forest Department and in the manner indicated by the Forest officers. 

" Article 72 providee that the herd of each commtlue or section of a 
commnne mnst he in charge of one or more common herdsmen chosen by* 
the  municipal authorities. A s  a consequence of this, i t  is  said, the inhabi- 
tanta of the  right-holding communes can neither take charge of their 
cattle themselves nor send them to graze nnder a separate guard, nnder 
penalty of a fine of two francs per head of cattle. The cattle of each 
commnne or  section of a communo are to form a distinct herd unmixed 
with thoee of another commnne or section, nnder penalty of a fine of 
from 5 to 10 francs against the herdsman, and of imprisonment for from 
5 to 10 days in case of a repetition of the  offence. The commtllles and 
sections are held responsible in respect of the sentences involving pay- 
ment of money which may be pronounced against the  herdsmen or 
guardians of the cattle, as well for the offences treated of in the  chapter 
relating to S t a b  forests, as for other forest offences committed by them 
during the time of their service, and within the limits of the grazing 
ground. By Articles 73 and 74 of the Code i t  is provided tha t  the  
cattle must all be marked with a special mark (it  is usually applied to 
the skin, but eometimee to the horn); the mark n ~ u s t  be different for 
each commnne or section, and for every heed of cattle not so marked a 
fine of 3 francs is exacted. The r ightholder  is held responsible to do- 
posit the impression of his mark a t  the Recorder's office of the Court of 
F i r s t  Instance, and the marking-iron itself a t  the office of the local 
Forest Officer, nnder penalty of a fine of 50 francs. The deposit of the 
impreasion and of the iron mnst be effected before .the tirue fixed for the 
opening of the grazing (Rule No. 121). 

"Article 75 of the Code providee that the right-holders mnst pot 
bells on the nerks of all animals admilted to graze under penalty of a fine 
of two francs for each animal fonnd in t h e  forest without a hell. 

"Article 76 lays down that when the cattle of right-holders are found 
outside tbe blocks declared out of danger from grazing, or off the roade 
appointed to reach them by, the herdsman may be fined from 3 to  30 
france, and in case of a repetition of the offence he may be sentenced in 
addition to imprisonment for from 5 to 15 days. 

'L Under the provisions of Article 77, if the right-holders introdnce into 
the foreeta a greater uuuber of catlle than that  whicb haa been fixed by 
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t h e  Forest Department in conformity with Article 68, they are liable, 
for the number in excess, to the penalties pronounced in Artiole 199. 

" Regarding stray animals generally, Article 147 provides that persons 
whose conveyance, c a t t l ,  beasts of burden, o r  beasts for riding, are 
found in the forests off the ordinary roads or  paths, will be sentenced as  
follows, mi.:-For each coaveynuce, to  a fine of 10 francs in c a w  the 
wood is 10 years old and over, and of 20 francs in caee the wood is below 
that  age. F o r  each head of cattle not harnessed in carriagw, to the 
finee fixed by Article 199, and this withont prejudice to liability for 
damages. 

The lsetnamed Artiole is a s  follows :- 
"'The proprietorn of animals found by day, unlawfully, in woods of 10 y e ~ e  old 

rpld over, will be s e n t e n d  to a h e  of- 
One franc for a pig. 
Two francs for a sheep. 
Three francs for a horse, pony, mule, donkey. 
Four !?rants for a goat. 
Five franc8 for an ox, cow, or calf. 

' The fine will be doubled if the wood is less thrun 10 seers old; all without 
prejudioe to damages, if any.' 

Under Article 201 of the Code the penalty is always doubled in ewe  
of a repetition of the offence (i.e., repetition wittiin a period of 12 months), 
and when the offunces are committed by nigllt. l%e proprietors are 
prosecuted under Article 199, and in addition the k d m n  are prosecuted 
ander  Article 76. 

A s  to the area of forest grazing required per heed of cattle, this de- 
pends on the nature of the rock and soil, climate, slope of the ground, and 
other fixed elements, as  well as on the quantity of grass available and 
the  state of the young growth, whicl~ conditions vary from point to point 
and change from time to time. It. i~ not possible at  present to furnish 
any exact guide. A note by Mr. Brandis on this subject haa appeared 
in one of last year's numbers of this joornal, and M. Gazin says that  in 
the  Conservator~hip of Chambery, Savoy, i t  is the rule to admit two head 
of large cattle per hectare (2.47 acres) from tbe 1st June  to the 1s t  
November between ~unr i se  and sunset. This is in fir forests mansged 
r~nder  the eystem of jardinage, and in blocks where felling operations 
h a r e  not been carried on for 10 years. I t  is mid that  the  cattle do not  
e a t  the yonng fir trees. T h e  figures given in the foot-note a t  page 138 
of Mr. Baden-Powell's Manunl relate t,) the enlire area of Prance in t h e  
m e  caae and of the Hnutee Alpes in tile other, and not, as might be sup- 
posed, to the forest area alone. , 

M. Briot makes the following statement in the Revue des Earz at 
F o r b  of A o g i ~ s t  1885 :- 

" ' A word about forest grazing grounds. They are little valued. People 
would willingly do without them I they could, and even in the rwr- 
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wentaw, where the beet are found, ms., those which mhdter the larch forestr, people 
aae them very moderately. We have been told that in the nsighbourhwd of 
Mont Cenis, where the Forest Department openr the blocks which are out of 
danger, from the 16th May to the 1st November, ther are hardly used before the 
12th June; after some date between the 28th June to the 4th July, the cattle 
abandon them to disperse themselves over the mountains, except in the m e  of 
the highest compartments, in which the cattle of neighbouring pastures come to 
graze from time to time.' 

"The people, then, do not require tree-ehelter for their cattle, and 
from this point of view would like the whole country to be cleared of 
trees. 

" Much might doubtless be done in India to diminish the necessity for 
grazing in the Qovernment foresta if more attention were paid t o  t h e  
condition of the grazing grounds outside them. A t  present there is n o  
doubt that  tbe village waste lands are not always cared for as  they 
ahonld be, and tbat  freqnentlj  nothing is done to make the most of them. 
The  French Law of 1882 relative to the  restoration and preservation of 
monntainons trscta provides, among other things, for the regulation of 
the communal pastures. 

M. Briot has written a series of interesting articles in the Revue dw 
Eauz cf Foras,  1880-81 and 1883-84, from which much can be learnt 
regarding the  management of the communal grazing gronnda in the  
French Alps. In  hia article of August 1883, pages 10-23, he  gives the  
nubstance of varions arrangen~enta in force in Savoy. 

" I n  thia country, grazing is carried on in woods nnder the rCgims 
forastier after a declaration, by means of a procb-verbal, of tbe blocks 
which are out of danger. As the forests of the region are all jardinieu, 
an extremely grave difficnlty presenta itself, namely, to  find in these 
foresta blocks which are really out of danger. The rule which governs 
the practice of grazing in the  Conservatorship of Cbambery is tbis : the  
block is supposed to be oa t  of danger 1 0  yeare after cntting, and then 
two head of large cattle per hectare are admitted from the 1s t  June  t o  
t h e  1 s t  November between sunrise and snnset. If the rotation be 1 2  
years, then grazing can only go  on in one-eixth of the  forest a t  a time. 
111 practice this system is adopted with great difficnlty, and withont 
stopping to consider the almost impossible task of controlling the number 
of cnttle, which are not marked, or the manner of enjoyment of the  
right, which cannot be changed, and which proceeds from the nomadic 
life of the pastoral population during the  snmmer, we will proceed to 
study the principal effects of grazing on the forest. 

The commune of Lauslle-Villsrd, Mont Cenis, gives to each owner 
of cattle a copy of t h e  Rkglement rural, of which the principal provisions 
are of the following nature, viz. :-The nnmber of animals of each kind 
tbat  can be grazed by each person is  strict1 y limited ; some of the animals 
a re  grreei3 free, and for othere 6xed dues are   aid : the cheep of strangers 
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found grazing within the commonal pastures are  paid for: grazing in 
common by cattle and sheep having been found ' disastrous,' separate 
pastures are assigned for each class : the dates between which t h e  varione 
classes of pasture are opened nre fixed, and the roads by which they are to 
be approached are  indicated; lastly, the cutting or mowing of grsas 
before the 15th Beptember is prohibited, and even after that  date i t  can 
only be cut in rocky ground, precipices, and other places which are inac- 
cessible or dangerous for all kinds of animals. This latter provision is of 
course intended to permit the grsan seeds to fall on the ground; there 
.can be no doubt tha t  precautions with this object are necessary, especial- 
ly in dry regions, where the production is not vigorous, and that  the 
cutting and burning of the grass before the fall of the seed should be 
strictly prohibited not less than once in three years. 

" I f  some such measnres ae the above conld be taken in India, the 
demand on the Government foresta se grazing grounds might be llluch 
reduced." 



STATEMENT OF AVERAGE SELLING RATES FOR 
TIMBER AND BAMBOOS FOR THE QUARTER 

ENDING 3 1 s ~  MARCH, 1890. 

1541 10' tors (poles), per score from 
841 karis, 12' x 5" x 4" ,, ,, 
641 bed-posts, 7' x 2)" x 2r ,, ,, 
Bamboos of 9' to 10', per 100 score, ,, 

AT CAWNPOBE. 
841 10' tors (poles) per score from 
Sain karis, 12' x 5" x 4* ,, ,, 
841 bed-posts, 7' x 24" x 24" ,, ,, 
Bamboos of 9' to lo', per 100 score ,, 

AT BULANDSEAHB. 
Sdl lo' tore (poles) per score from 
641 and sain, &c., karis, 

1 2 . x 5 m x 4 w ,  } 
R4l bed-posts, 7 ' ~  24" x 24" ,, ,, 
Bamboos of 9' to lo', per 100 score ,, 

AT PILIRHIT. 
S i l  10' tors (poles), per score from 
661 karis, 12' x 5" x 4" ,, ,, , 

841 bed-posts, 7 ' ~ 2 f " %  2 i"  ,, ,, 
Bamboos of 9' to lo', per 100 score ,, 

AT BABEILLY. 
641 10' tors (poles), per score from 
661 karis, 12' x 5" x 4" ,, ,, 
Bain karis, 12' x 5" x 4' ,, ,, 
Sbl bed-posts; 7 ' x  24" x 24" ,, ,, 
Bamboos of 9' to lo', per 100 score ,, 

AT MOBADABAD. 
841 10' tors (poles), per .score from 
661 and sain, &c., karis, 

12' x 5" x 4", } 9 ,  ,, 
841 bed-posts, 7' x 2)" x 23' ,, ,, 
Bamboos of 9' to lo', per 100 score ,, 

RS. A. P. ns. A. P. 

1 0 0 0 t o 2 0  0 0  
25 0 0 ,, 40 0 0 

7 8 0 ,, 12 10  0 
25 0 0 ,, 80 0 0 

o o o t o  0 0 0  

O O O , ,  0 0 0  

o o o , ,  0 0 0  
70 0 0 ,, 90 0 0 

8. EABDLBY-WILYOT, 
Ofy. Conservator oJ Foreets, Central Circle, 

N.- W. P. and Oudh. 
2 0 



J 
THE UTILITY OF FORESTS AND THE STUDY OF FORESTRY.*-T~~ 
Committee of the Society of Arts was kind enough to ask me to 
read a paper before this Section of the Society, either on Indian 

* forestry or forest science. When this invitation reached me, I 
had undertaken to read a paper before the Royal Colonial Institute 
on " Forestry in the Colonies and in India." This prevented my 
selecting Indian forestry for the subject of my paper oh this occa- 
sion-a choice which would otherwise have been most appropriate. 
Under these circumstances I propose to offer to-night a few 
remarks on the general utility of forests, and the study of scientifia 
forestry. I tzust that the present paper will serve as a useful 
companion to that which I propose to read before the Royal 
Colonial Institute on the 14th of next month. 

At the outset it seems desirable that I should draw attention to 
the difference which exists between the terms wood " and " for- 
est." Under wood, woodland, or plantation we understand an 
area of defined limits which is stocked with trees or shrubs and 
managed for the production of timber, firewood, and such other 
produce which ordinarily accompanies the rearing of trees. 'For- 
est, on the other hand, conveys to us something more. If we go 
back to old English history we find that it meant principally a 
tract of country which was stocked with deer ; such tracts might 
contain trees or not. Even in the present day some of the Scotch 
deer forests contain no trees at all, though in most cases woods 
are thrown in. 

From the oldest times the forests were, under special laws, called 
"forest laws," and we frequently read how they pressed heavily 
on the people and how they were limited in their operation from 
time to time. Even in our own days we hear a good deal of 
agitation against the maintenance of the Scotch deer forests. 

With the increase of population and the extension of cultiva- 
tion land became more valuable and the extent of the forests in 
the old sense decreased. Considerable portions of the English 

Paper mad before the Indinn Section of the Society of Arb, Lo~don, on 7th 
February, 1890, bg DR. W. Scfl~rca. 
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forests were planted, so that a forest now conveys to our mind 
a tract of conntry which consists of a series of woods of greater 
or smaller extent, separated more or less by bare spots. This is, 
for instance, the picture which the well-known New Forest now 
presents. I n  other European countries the economic principle 
prevailed a t  a much earlier period and to a greater extent, and 
there forests mean now-ndays tracts of country covered through- 
out with trees and shrubs which, as a rule, are subject to special 
forest laws providing for their proper protection and other matters. 

Althongh forestry has been practised in the United Kingdom 
for centuries, i t  did not receive mnch attention until the progress 
of forestry in India required the appointment of properly qualified 
experts, who could not be procured in this country. I n  1864, 
Dr. D. Brandis (now Sir Dietrich Brandis, K.C.I.E.) had been 
appointed the first Inspector-General of Porests to the Govern- 
ment of India, and that eminent organiser perceived at once that 
if forestry in India was to be really successful and lasting, i t  mas 
necessary to secure the services of an efficient staff to manage the 
extensive forests of our Indian Empire. First, two forest experts 
were obtained from Germany to assist Sir D. Brandis in introduc- 
ing systematic forest management into India, and shortly after- 
wards arrangements were made to train a certain number of young 
Englishmen in forestry in Germany and in France. Then people 
began to ask why these young men could not be trained in this 
conntry, and thus the ball was set rolling. I t  could not, however, 
be denied that we had not the means of instruction nor forests 
which had been systematically managed for a sufficiently long time 
to serve as training-grounds. Althongh our foresters are equal, 
if not superior, to those of any other conntry, as far as planting 
woodlands is concerned, there mas no denying the fact that the 
management of the areas so plantod left mnch to be desired. Only 
a limited area of forests is in the b u d s  of the Crown, and these 
are held under peculiar conditions, while the bulk of the forests 
belongs to private owners, whose management is governed by 
considerations wbich may, and often do, change from year to year. 
Under these circu~nstances it was but natural that the Indian 
Government had itu future forest experts trained where they were 
likely to learn most, and that was in Germarry and France. 

However, the matter was kept before the public, and for three 
years a Parliamentary Committee deliberated on the question 
" whether by the establishment of forest schools or otherwise our 
woodlands could be made more remunerative." The outcome of 
this Committee was diunppointing. 



I n  the meantime difficulties had arisen in connection with the 
training on the Continent, and Her Majesty's Secretary of State 
for India decided to start a forest school as a branch of the Royal 
Indian Engineering College, Cooper's Hill, where the candidates 
for appointments in the Indian Forest Department receive now 
their theoretical training. This took place in 1885. 

Quite lately a course of instruction. in forestry has been started 
in connection with the University of Edinburgh by Dr. Somer- 
ville, who has himself studied forestry at  the University of 
Munich, in Bavaria. These matters have changed the aspect and 
position of forestry in this conntry, and i t  seems to me that I 
shall not be prasting an hour of your time by giving yon a short 
account of the general utility of forestry, and of what is under- 
stood under the term, "the study of forestry." 

I.-Tire Utility of Forests. 

To enable us to judge of the claims of forestry, it is necessary 
to consider in what the general utility of forests consistp, and in 
how far they become of importance in the case of any special 
conntry. Many pamphlets and books have dealt with the subject, 
and in many respects the most contradictory views have been 
advanced, especially as regards the indirect effects of forests. I 
have lately published the first volume of a " Manual of Forestry,"* 
in which I have given a summary of the utility of forests, in so 
far as it has been established by experience, up to date. In  this 
place it must suffice to state that forests are of value through their 
produce and through the influence which they exercise upon the 
climate, the regulation of moisture, the stability of the soil, the 
healthiness of a conntry, and allied subjects. We all know that, 
besides timber and firewood, forests yield a great variety of other 
or minor produce-articles such as bark, especially for tanning, 
turpentine, resin, caoutchouc, gutta-percha, catechn, numerous dye 
stuffs, flowers, fruits, fibres, grass, moss, peat, bamboos, canes, 
shellac, honey, wax, and many others. Most of thesearticles are 
of importance to the welfare of mankind in one way or another. 

Next, forests are important objects of industry in representing 
a large amount of capita1,t and because they provide work in e 

Published by Measra. Dradbory. Agnew k Co., Uonverie Street, London, E.C. 
t The woodlands of the United Kingdom may be estimated to represent a 

value of not leua than E100,000,n00. The forests of Germany are valued at 
E 1,000,000,000. 
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variety of ways, partly in connection.with the administration and 
working of the forests and ~ a r t l y  in yielding the raw materials for 
an endless variety of industries. This part of the subject is one of 
special interest, but want of space prevents my entering more 
full7 into it. 

The indirect effects of forests are produced by agencies, of which 
I may mention the following :- 

(1). The crowns of the trees, which interrupt the rays of the 
sun and the falling rain, obstruct the movement of air currents 
and reduce radiation of heat during the night. 

(2). The fallen leaves, flowers, and fruits, together with mosses 
which grow in the half shade of trees, form a layer of mould, or 
humus, which protects the soil against changes of temperature 
and influences the movements of water and air in the soil. 

(3). The roots of the trees penetrate into the soil and bind it 
together. 

Owing to these agencies, areas covered with forest are subject to 
influences which do noC exist on bare lands. As to the actual 
extent of the effect, views have varied considerably ; some writers 
have been carried away by exaggerated confidence, while others 
distrusted the reality of the effects altogether. I n  more modern 
times, however, accurate and systematic observations have been 
introduced, not only in Europe, but also in India and other coun- 
tries. Such observation became of special value since the introduc- 
tion in 1867 by Professor E. Ebermeyer, of Munich, of so-called 
double or parallel stations, one being situated inside a fully-stocked 
forest and the other at some distance from its boundary, in the open 
county  ; all other conditions, such as elevation, soil, &c., being, 
as near as possible, the same in both cases. The Indian observa- 
tions do not as yet extend over a sufficiently long period to have 
yielded decided results, but those made in Germany, France, and 
Switzerland have settled many questions, while they have thrown 
additional light on others on which, as yet, final conclusions have 
not been possible. 

As far as our knowledge goes at present, the following summary 
indicates generally the utility of forests in the'economy of man 
and of nature :- 

(1). Forests supply timber, fuel, and other forest produce. 
(2). They offer a convenient opportunity for the investment of 

capital and for enterprise. 
(3). They produce a demand for labour in their management 

and working, as well as in a variety of industries which depend on 
forests for their raw material. 



(4). They reduce the temperature of the air and soil to a moder- 
ate extant, and render the climate more equable. 

( 5 ) .  They increase the relative humidity of the air, and reduce 
evaporation to a considerable extent. 

(6). They tend to increase the rainfall. 
(7). They help to regulate the water-supply, insure a more 

sustained feeding of springs, tend to reduce violent floods, and 
render the flow of water in rivers more continuous. 

(8). They assist in preventing landslips, avalanches, the silting 
up of rivers and low lands, and arrest moving sands. 

(9). They rednce the velocity of air currents, protect adjoining 
fields against cold or dry winds, and afford shelter to cattle, game, 
and useful birds. 

(10). They assist in the production of oxygen and ozone. 
(11 j. They may, nnder certain conditions, improve the healthi- 

ness of a conntry, and nnder others endanger it. 
(12). They increase the artistic beauty of a conntry. 
Although forests may be useful in a great variety of ways, it 

depends on the special conditions of each conntry whether they 
are necessary or even desirable. No general rule can be laid 
down in this respect. As regards the direct effects of forests, it is 
necessary to consider the position of a conntry, its communication 
with, and the control which it exercises over, other countries, the 
quantity and quality of substitutes for forest produce which are 
available in the country, the value of land and labour, the returns 
which land yields if used for other purposes, the density of popnla- 
tion, &c. Since these matters differ from place to place, it followa 
that the forest policy of various countries has taken different 
shapes. Thus it has been brought about that at the present moment 
the forest area in the countries of Europe ranges from 4 per cent. 
of their total areas to 48 per cent., namely :- 

Per cent. 
United Kingdom, ... ... ... ... 4 

... ... ... Holland, ... ... 7 
France, ... ... ... ... ... 16 
Norway, :.. ... ... ... ... 25 ... Germany, ... ... ... ... 26 
Hungary, ... ... ... ... ... 29 
Aostria Proper, ... ... ..- ... 83 
fiweden, ... ... ... ... ... 42 
Russia, ... ... ... ... ... 42 
Serria, ... ... ... ... ... 48 

Even a superficial consideration will ahow that Great Britain, 
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with its extensive coal-fields, iron industry, sea-bound situation,, 
minute system of railways, and moist climate, does not require as 
much forest as, for instance, Russia, which ie subject to conditions 
of an almost opposite nature, or even Germany, as long as the 
necessary timber can be obtained at a reasonable rate from other 
countries. Whether the latter'will be always practicable ie, how- 
ever, by no means assured. During the years 1883-87, for in- 
stance, we have imported nearly 6,000,000 loads of timber every 
year from the following countries :- 

h a d a  
Rnseia (northern ports), ... ... 1,333,139 
Sweden, ... ... ... ... 1,506,852 
Norway, ... ... ... ... 728,111 

... Germany, ... ... ... 346,189 
France, ... ... ... ... 348,771 
The United States of America, ... ... 373,089 

... Total, 4,636,151 
... Canada, ... ... ... 1,233,516 

... Urand Total, 5,869,667 

Of this material, about 44 millions were from countries over 
which the British Government has no control ; and even as re- 
gards the colony of Canada it can only advise. I t  follows 
that these sources of supply may fail either from a gradual exhaus- 
tion of the forests or from political reasons. Now, all the timber 
included in the above figures is of such a nature that i t  could be 
replaced by timber grown in these islands. I t  is also a faot that 
the United Kingdom contains an area of 26,757,000 acres of bar- 
ren mountain land, bog, marsh, waste land, &c., of which a consi- 
derable portion is fit to produce timber, and i t  has consequently 
been urged that such lands should be brought nnder forest. The 
difliculties wbich face snch a scheme are, no doubt, great ; the lands 
in question are private property, they are in many cases required 
for grazing purposes, the creation of forests requires a certain out- 
lay, and they would not ~ i e l d  any substantial return until after a 
considerable lapse of time. Moreover, the present prices of timber 
are very low, whereas waste lands let as shooting grounds give 
immediate and very often substantial returns. 

And yet a good deal could be done towards increasing the area 
of our forests without interfering with present returns to any a p  
precieble extent. To praceed in a wholesale fashion in snch a case 
is always courting failure at the very outset. On the other hand, 
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the rehrns from many of the estates could be considerably increas- 
ed by putting the better parta of the land under wood. 

Only a few months ago I passed over an extensive tract of land, 
which is now let for deer shooting, at an annual rental of £2,000. 
On inquiry I found that the area included in the lease amounted 
to about 30,000 acres, so that the owner received about l a .  &I. per 
acre a year, which is, after all, not a very high return. A good 
portion of the land was situated above the upper limit of profitable 
tree-growing, but a hig slice contained unmistakeable s i p s  of 
having once been a very fine Scotch pine forest. Indeed, I saw 
there the biggest Scotch pine tree which I have ever seen. Now 
this land could be made to yield a great deal more than 1s. 4d. 
per acre, if stocked with Scotch pine-an operation which, if done 
judiciously, need not reduce the rental from deer-shooting. I 
have seen many other similar cases in Scotland, where the yielding 
power of estates conld be considerably increased if their manage- 
ment was approached in a somewhat more enlightened manner. 

Other sea-bound countries are, in many respects, situated aa 
Great Britain, and the forest question is not pressing. I n  the 
same degree, however, as we proceed from the Atlantic Ocean in 
an easterly direction to the continental countries matters change. 
The same extensive coal-fields and means of transport are no longer 
available, and the necessary forest produce has to be grown on 
the spot. At  the same time the climate becomes less moist, the 
rains are less favourably distributed over the year, extremes of 
temperature become more pronounced, and the indirect effects of 
forests more important. I n  consequence of these conditions, con- 
tinental countries, more particularly Gormany, recognised the 
importance of maintaining a certain proportion of the land under 
forest at a comparatively early time. I n  that country systematic 
forestry, as now understood, was introduced with the common- 
ment of the present century, passing over here the more incom- 
plete measures taken at earlier periods. The rise of the scientific 
and systematic treatment of the forests in Germany was principal- 
ly inaugurated by three men-Hartig, Cotta, and Hundeshagen- 
who were followed by quito a host of others up to the present day. 
The result of their labours is, Chat in no country of the world are 
foresta treated in an equally efficient manner, and other nations 
had from time to time to go to Germany to learn what really suo- 
cessful forest management implies. I n  Germany an area of 
34,350,000 acres-equal to 26 per cent. of the total area-is a t  
present under forest. Of this area, 33 per cent. belong to the 
State, 19 per cent. to corpor~tions and endowment funds, and 48 
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per cent. to private persons. The former two, or 52 per cent. in \ 

all, are under the direct control of the State authorities, while the 
private forests are subject to supervision in as far as they affcct the 
welfare of the general community. ' 

And here I may say a few words about State interference in the 
case of forests. Where forests are not essential on account of their 
indirect effects, and where the importation of the necessary pro- 
duce from other countries is easy and assured, the State, as snch, 
need not as a rule take measnres to maintain or acquire forests, 
but where they are required on account of their climatic and 
mechanical effecte, and where importation is uncertain or impracti- 
cable, a wise administration will take measnres to insure the main- 
tenance of a suitable proportion of the area of the country under 
forest, either by constituting a certain area of State forests or by . - 
controlling the management of corporation and even private forests. 
I n  the case of the latter, interference is only justified when the 
welfare of the general community requires it. 

This case has, up to date, not arisen in these islands, hence snch 
interference has not been introduced by law, and seems rebugnant 
to the mind of an Englishman. I n  continental countries matters 
are different, and if there the St.ate did not interfere, timber and 
firewood would in many cases reach prohibitive rates, or become 
altogether unprocurable. The extent to which snch interference is 
carried depends on the special conditions of each country. Suffice 
i t  to say that it is exercised in most continental countries. India 
has followed a similar policy during the last 30 years, and the 
matter has of late attracted the attention of the Governments of 
many of our colonies, with whnt effect I propose to show in another 
place. 

As the consequence of all this, the study of forestry has re- 
ceived a powerful impetus in this country. And this brings me 
to the second part of my task. 

11.- The Study of Foresty. 

Forestry ascertains the principles according to which foresta 
should be managed, and applies these principles to their treatment. 
The first part is called " forest science " and the latter " practical 
forestry ." 

As forests occupy a portion of the land, it follows that forestry 
really forms part of agriculture in its widest sense ; it is essen- 
tially an industry." As long as the land of a country is value- 
less, or nearly so, this is not felt ; but in the esme degree as the 

2 D 



PLO I(YFBS, QUBBILS ARD LXTBAOTS. 

value of the land rises, the industrial character of forestry be- 
comes more and more apparent, and in the more civilized countries, 
especially of Europe, forestry is expected to teach how foreats 
rhould be managed, so as tci realize, in the most advantageous 
manner, the objects for which they are maintained. Now, this 
opens up the whole question : " The objects for which foresta 
are maintained." What are these objects? The answer is a 
long one, but i t  may perhaps be condensed to the following 
points :- 

(1). The object of maintaining a forest may be to yield pro- 
duce of a definite description ; for instance, trees which give a 
oertaiu class of timber or other prodnce fit f ~ r  particular purposes, 
or trees and shrnbs of special beauty. 

(2). In  other cases the object may be to prodnce the greatest 
possible quantity of wood or other prodnce per acre and year; 
for instance, a proprietor requires annually a certain amount of 
timber and fael for his estate, but does not wish to set aside for 
this purpose more area than he can absolutely help ; in this case 
the management would have to be so arranged that each acre yields 
the highest possible quantity of prodnce. 

(3). In other cases the owner desires to derive the highest 
possible annual income from his land. 

(4). In  other cases the owner seeks to derive the highest pos- 
sible interest on the invested capital, cases by no means identical 
with those mentioned under (3), because the different methods 
of treatment require different amounts of capital and yield differ- 
ent returns. 

( 5 ) .  I n  many cases the object is to prodnce certain indirect 
effects ; for instance, to influence the climate of a country, to 
regulate its drainage, preserve the stability of the surface soil, 
prevent landslips, sadden floods, the silting up of low lands, the 
formation of avalanches, afford protection against cold or hot 
winds, &a. 

Now each of these and many other ctlsea demand a distinct 
method of treatment, and probably also the growing of particular 
species of trees ; but the matter does not end here. An essential 
point of rational forestry is not to injure the permanent value of 
the property in realizing the particular object of management. On 
the contrary, the management should be so arranged thut the pre- 
sent generation takes only its proper share, nor should future 
generations be favoured at the expense of the present ; in other 
words, tbe land should be made to yield now as much as it can 
without endangering its yield capacity in the future. 
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It is the business of the forester to deal with all the qnestions in- 
volved in the above-mentioned matters. There are people who un- 
derstand, under a " forester," a man who goes about with a heavy 
axe over his shoulder, and a couple of pruning instruments by 
his side, ready to cut and to prune as he goes along, and who, a t  
certain times of the year, plants young trees where old ones have 
been removed. Such a man is, no doubt, a forester, in fact, a prac- 
timl forester or woodman. At  the same time, the State or other 
large owner would be very foolish to entrust the decision of all the 
intricate questions on which I have touched to a man of that class. 
To deal with the qnestions of forest policy generally, and to devise 
the system of management applicable to forests under varying con- 
ditions, requires something more than the capacity to swing an 
axe and to plant a tree. An expert who can be safely left to deal 
with these matters mnst be skilled not only in practical forestry, 
bat also in forest science ; and the question now before us is, what 
does this imply? Well, it means that a forest expert requires, in 
the first place, to be an educated man, with a well-trained mind. 
But this is not enough ; he requires also a knowledge of special 
branches of learning. He  must be acquainted with the elements 
of law and of political economy, so as to judge of the provisions of 
the forest lams, and understand forest qnestions in so far as they 
concern the welfare of the State as a whole. Next, he must b 
acquainted with chemistry and physics, or else how could he 
nnderstand geology, mineralogy, zoology, and botany, which form 
the very foundation of his business ? One of the principal require- 
ments of a forest expert is to nnderstand the effect of soil and 
climate upon forest vegetation and rrice versa. For this purpose, he 
mnst be acquainted with the chemical and physical qualities of the 
soil, with the factors of the climate, heat, light, the movement of 
moisture in nature, the law of air current, &c. Then, botany in 
all its branches is indispensable, because the forest expert must not 
only be capable of determining the various constituents of forest 
vegetation, but he must also understand the mode of growth of 
trees and plants and the diseases which plants, especially fungi, . 
bring to trees. And last, but not least, he mnst nnderstand ento- 
mology, which d&ls with the insect enemies of forests. 

Having enumerated all these things, I have, after all, only 
arrived at the threshold of forest science. I n  fact, the branches of 
learning mentioned above are, from this point of view, generally 
called the " auxiliary sciences." Forest science proper is generally 
divided into two main branches ; the first of these teaches how to 
produce forests and the second how to manage them. 



" Forest Production" may be divided into the following four 
sections :- 

(1). Locality in relation to forest vegetation. 
(2). Sylviculture, or the creation, regeneration, and rearing 

of woods, until they bgcome ripe for the axe. 
(3). , Forest protection, which teaches how foresta may be 

protected against man, animals (especially insects), plants (especial- 
ly fungi), climatic influences, natural phenomena, &c.. Such 
protection is afforded partially by laws passed by the Legislature 
of the country, but chiefly by appropriate measures taken by the 
owner of the forest. 

(4). Forest utilization, which deals with the technical qualities 
of timber; consumption of wood ; the felling and shaping of 
trees ; the disposal and transport of wood ; the harvesting of other 
forest produce, snch as litter, grass, fruits, bark, turpentine, 
caoutchouc, dyes, fibres, $0. ; the impregnation of timber, forest 
saw-milla ; manufacture of charcoal, $0. 

The second branch, ' l  Forest Management," deals with all the* 
parts of forest science which influence tbe management, and of 
which I may mention :- 

(1). Forest policy, or consideration of the objects of manag* 
ment. This branch is based npon statistics, and it necessitates the 
elaboration of a method by which the interest derivable from the 
invested capital and the yield capacity of estates can be readily 
ascertained. 

(2). Forest organization, or the principles according to which 
the general management of forest estates should be arranged. 

(3). Forest mensuration deals with the determination of the 
volume (or cubic contents) of trees and woods, their age, and past 
and probable future increments. 

(4). The working of forests. Here the yield is ascertained 
and plans drawn up, which regulate the due execution of nll foreet 
operations, snch as final cuttings, thinning, pruning, planting, and 
all other works, and all this in strict accordance with the objects 
of management. 

The mere enumeration of these branches of study shows that 
forest science is a superstructure erected on the basis of many other 
branches of learning. Forestry is, however, also based npon em- 
pirical knowledge ; hence the study of forest science, if i t  is to be 
fruitful, must go hand in hand with practical instruction in the 
forest ; in other words, forest science and practical forestry must 
go together, neither the one, or the other by itself makes a forest 
expert. I n  the.same way as the medical student walks the hospitals 
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while he hears lectnres on the various branches of medical science, 
a0 must the forest, student walk the forest as a necessary-supple 
ment to his studies in the class-room. 

The importance of employing really competent men in the man- 
agement of forest estates, whether belonging to the State or to 
private owners, has led to the establishment of forest schools in 
most European countries. There are nine such schools in Germany 
alone, some forming part of universities, others being attached to 
higher technical schools, and some being independent institutions. 
Most of these are first-class schools, where the instruction is given 
by a considerable number of professors. To show the position 
which they take, I may mention that last year the principal Pro- 
fessor of Forestry at  Qiessen, Dr. Hess, filled the post of honour 
of ltector of the University, and this year Dr. Qayer, Professor 
of Forestry, holds the same position in respect of the University 
of Munich. The fact is, that in Germany the Forest Department 
holds the same rank as other branches of the administration, and a ' 

Forest Officer, who has gone through the prescribod course of 
education, is eligible for, and actually does reach, according to 
eminence, the highest posts in the reeaort of the Ministry, to which 
the Forest Department belongs. I m u ~ t ,  however, add that t,he 
standard of education is on a par with that of the other branches 
of the administration, and it takes a forest etudent, after leaving the 
grammar school, about six years to qualify finally for the upper 
branch of the service. France has a firsbclass Foreit School at 
Nancy, and the forest, service of that country stands on a footing 
similar to that which i t  enjoys in Germany. 

Turning now to this country, we find at  present two places 
where scientific forestry can be studied. As already mentioned, 
Dr. Somewille has commenced instrnction in connection with the 
University of Edinburgh. The undertaki~g is quite in its infancy, 
and I am not in a position to say much about it. Dr. Somerville 
is now giving his first conrse of 100 lectures, in which he proposes 
to deal with certain chapters of botany and forestry. Hi3 princi- 
pal difficulty is due to the absence of systematically managed 
forests in Scotland, where the theories taught in the class-room 
could be snfficiently demonstrated. As far as I am aware, the 
Scotch forests now in existence belong all to private owners, whose 
forest policy depends chiefly gn the following considerations :- 

(1). The sesthetic effects of their forests. 
'(2). The state of their exchequer. 
(3). The returns wbioh tbeir lands are capable of yielding, if 

used as shooting grounds. 
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(4). Family considerations-whether the foresta go, at  the 
death of the present owner, to his own children or some other 
branch of the family. 

I t  is against human nature to expect systematic management 
extending over long periods, as long as the estates are snbjeot to 
such considerations. At the same time i t  will be a diffioult task 
to bring about a change in these matters. 

The Forest School at  Cooper's Hill was established in 1885, and 
i t  forms part of the well-known Royal Indian Engineering College 
a t  that place. The whole institution belongs to the Government 
of India, and is consequently under the orders of Her Majesty's 
Secretary of State for India in Council. The President of the 
College is General Sir Alexander Taylor, Q.c.B., R.E. We com- 
menced in a modest way, and gradually developed the estab- 
lishment. Hitherto the course of instruction has comprised 
26 months, but it has now been decided to extend it to three 
years. 

According to the requirements of the Indian Service, a number 
of young men (twelve at present) are selected annually by means 
of a competitive examination held by the Civil Service Commis- 
sioners. They must be British-born subjects, over 17 and under 
20 years of age. The Entrance Examination will in future be 
arranged on the same lines as the so-called " Further Examination " 
for admission to the Royal Military Academy a t  Woolwich. 
There will tw only three obligatory snbjects, in which each candi- 
date must satisfy the Commissioners, namely-English, German, 
and mathematics (arithmetic, algebra, euclid, plane trigonometry, 
mensuration, and elementary statics and dynamics). For the rest 
each candidate may choose a maximum of three subjects from 
amongst the following :-Higher mathematics, French, Latin, 
Greek, English history, chemistry, physics, physical geography, 
and geology. Over and above these, he may take up English 
composition, freehand drawing, and geometrical drawing, if he 
chooses to do so. 

The objeot is to enable young men who have passed through 
one of our f i r s k h  schools to compete successfully without extra 
preparation by a special establishment. 

The snaceasful students enter the college in September, and of 
the time eet apart for instmction, .two years, or six terms, are 
spent at  the college, and the last, or seventh term on the Continent. 
Under the revised arrangement, which is e x p t e d  to come into 
force this year, the studenta will spend eight terms a t  the College, 
and be instructed in the following subjects :- 
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Inorganic Chemistry. 
Physics. 
Geology and Mineralogy. 
Accounts. 
Surveying. 
b a d  Construction. 
Drill and Gymnastics. 
Geometrical Drawing. 
Freehand Drawing. 
German. 

11. Chemistry of Soils and Vegetation. 
12. Entomology. 
13. Botany. . 
14. Forestry. 
15. Elements of Law and Political Economy. 
I n  subjects 1 to 7 the instruction is the same as that prescribed 

for engineering students. The instruction in geometrical drawing 
ceases at the end of the second term. I n  freehand drawing and 
Qerrnan extra instruction is provided. 

The instruction in 4emistry of soils and vegetation is at  present 
given by Professor A. H. Church, M.A., F.B.S. ; the instructor 
in  entomology is W. F. H. Blanford, Esq., M.A. ; for botany we 
secured from the beginning Professor H. Marshall Ward, M.A., 

F.B.s., F.L.s., whose eminence in this branch is well-known. The 
instruction in botany extends over elementary biolow, organo- 
graphy, anatomy, systematic botany, physiology, and pathology ; 
i t  comprises about 170 lectnres, with work in the botanical labora- 
tory, excursions to the country surrounding the College, and 
rebqlar visits to the Kew gardens and museums. 

For. the instruction in the elements of law and political economy 
we hope to secure the services of a retired member of the Indian 

- 
Civil Service, who has written an excellent work entitled "A 
Manual of Jurisprudence for Forest Officers." 

The instruction in forestry has up to date been given by me ; 
it is now contemplated to engage a second professor of forestry, 
and to double the amount of instruction hitherto given. The 
instrnction extends over the several branches indicated above, and 
will comprise, under the revised arrangement, about 280 lectures, 
supplemented by practical instrnction in our forest nursery in the 
adjpining Windsor foreats, visits to more distant forests, such as 



the Esher oak forests, the beech foresh around High Wycombe 
(in the centre of the chair manufacture), the New Forest, Forest 
of Dean, and High Meadow Woods and the forests of several no- 
blemen in Scotland. Amongst the latter those belonging to His 
Grace the Duke of Athole, the Earl of Mansfield, the Countesa 
Dowager of Seafield, and Lord Lovat have of late years been 
regularly visited in the autumn ; on these occasions we also visited 
the large nurseries of Mr. Gossip a t  Inverness. 

As already indicated, the practical instruction cannot at present 
be completed in the country ; hence a t  the completion of the course 
at the college the students who have qualified in the various sub- 
jects of study proceed to the Continent, where they are taken 
charge of by 8ir Dietrich Brandis, who during a period of not less 
than three months takes them to a n u - n k  of the most interesting 
forest districts in Germany, ~witzerland, and Austria, where they 
study the management of forests, which have been under systematic 

' treatment for a long period. I need hardly add that our students 
could not be in better hands. Sir D. Brandis possesses not only 
a vast store of knowledge, but he also insists on the stndents 
making full use of their opportunities. 

This brings the instruction to a close, and the young men pro- 
ceed then to India to take their place in the Forest Department of 
that country. 

We have established a t  Cooper'e Hill a forest museum, a botani- 
cal and entomological laboratory, and a forest nursery, besides the 
already existing chemical and physical laboratories. By the kind- 
neqs of the Commissioners of Woods and Forests we are placed in 
direct communication with the Deputy Surveyors of the Crown 
forests, who do all in their power to assist us. The Windsor 
Crown forests are within easy reach of the college, and they afford 
most excellent means for the study of forest botany and arboricul- 
ture. As to the study of sylviculture, they are, however, not 
adequate to our requirements, for reasons which are due to the 
objects for which these forests were maintained-a subject npon 
which I need not enter here. Sufflce it to say that there is a 
sufficient area of forest land outside Great Windsor Park for the 
purposes of instruction, and we are now in treaty with the Com- 
missioners of Woods and Forests, with the view of an area of 1,000 
acres being made w e r  to our management, and of their gradual 
conversion into a proper training ground for forest students. I 
have every reason to believe that an agreement will be come to a t  
an early date. 

And here I may add a few general reniarks on this sqbject. Bs 
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long as we have not a sufficient area of forests in this oountry 
whioh has been subject to systematic management on economic 

.principles for a considerable period, our forest stndents must go to 
the Continent to see and study the management of snch forest.. 
But it seems to me that, considering the importance of the matter 
to India, our vast colonies, and the mother-country itself, we 
should not lose another moment to put certain forests in this 
country under systematio management, and to make sure that they 
continue to be so managed. I t  would be hopeless to expect private 
proprietors to do this, and we naturally turn to the areas a t  the 
disposal of the State. Now, there are certain areas under State 
management, the so-called Crown forests. They do not, however, 
belong to the State, but to the Crown, and consequently they are 
not altogether at the disposal of the former. I n  the general interest 
of forestry, however, an effort should be made to secure auitable 
parts of the Crown forests for our purpose, and I do not see why 
this could not be arranged. The management of these woodlands 
proceeds now on special lines, and the Commissioners of Woods 
and Forests, though ready to meet our requirements, will only do 
so by being paid for it, because they plead that they are expected 
to make the most of the estates. They put a high price on their 
land, because they count on its being taken up for building pur- 
poses. 

While admitting that nothing can be said against the views of 
the Commissioners from their own point of view, I think the State, 
as snch, should take a wider view of the matter, and arrange for 
the management of a suitable selection of areas, with the view of 
their becoming patterns of systematic forest management. Such 
a step would doubtlessly be of great benefit, not only to the mother- 
country but also to India and the Colonies. And, what is more, it 
could be done without in any way reducing the income now 
derived from such lands ; on the contrary, these forests would 
gradually hecome more valuable and ~ i e l d  an increasing return. - The areas so treated would be available for any forest school which 
may be started in this country ; but as Cooper's Hill is most 
favourably situated in respect of suitable Crown lands, it would be 
as well to develop the already existing school and to adapt it for 
the requirements of stndents who propose ~ o i n g  to the Colonies, 
and for forest experts who desire to work in this country. Such 
stndents, if suficiently grounded in the auxiliary scicnces, need 
not necessarily go through the three years' course prescribed for 
Indian students ; shorter courses suited to their requirements could 
easily be arranged with R comparatively small additional outlay. 

2 s 
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Pending a further development of the College in the direction 
indicated above, I may mention that under present arrangements 
students not nominated for the Indian forest service are received a t  
the College as far s~ the available accommodation permits. Such 
students may pass through the course of instruction prescribed for 
the no~ninees of the Indian forest service, or they may be permitted 
to participate in the instruction given in certain subjects only. On 
attaining a prescribed standard, the stuient will receive, according 
to circumstances, either the College diploma in forestry, or special 
certificates showing in what subjects they have followed the in- 
strnction, and with what result. Students of the latter class will 
be required to abide by the general rules of the College, but they 
are not obliged to reside in it. If they elect to live outside they 
will only pay for instruction according to the subjects which they 
take up. 

Thus it will be seen that we have the nucleus of an institution 
which only awaits the full support of the Colonies and of the 
mother-country to develop into an institution worthy of the best 
forest schools on the Continent. There is no reason why such an 
institution should not be self-supporting. At any rate, the contri- 
bution on behalf of the State would be infinitesimal if compared 
with the interests that may be endangered if the forests of the 
British Empire are left uncared for, or their management is 
entrusted to hands which are not corllpetent to do justice to them. 

This completes the remarks which I propose to offer to-day. I 
trust that I have succeeded in demonstrating the importance of 
employing only fully competent forest experts in the management 
of forest estates which are treated on economic principles. Com- 
petition has become so acute in these days that the area of mere 
landscape woods is becoming more and more contracted, though 
the two objects a n ,  to a considerable extent, go hand in hand. As 
to our Indian Empire and many of our colonies, the maintenance 
of a sufficient area of forests has clearly become the duty of their 
Governments. Iudia has recognised this duty some time ago ; - 
most of our colo~~ies are, however, still playing with the question. 
Let us hope that they will awake to real earnest work in this 
direction before it is too late. I t  takes a long time to grow 8 tree, 
but a short time to cut it down ; hence foresight and continuity of 
action are of greater importance in the case of forestry than in 
allnost any other branch of industry. 

D ~ s c u s s r o ~ .  
Sir Cllarles Bernard, K.c.R.I., said this very interesting paper 

had shown conciusively that the uutintenance, imyroveinent, and 
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proper administration of forests were of very great importance to 
any country. Most of those present being specially interested in 
India held the strongest views about the utility of the Indian 
forests and the desirability of -administering them to the best 
advantage for future generations throrigh the agency of a well- 
instructed department meeting under the executive Governmcnt 
of the country. I n  India there were laws for each province under 
which the forests were arranged, and prohahly the whole area of 
the empire under forest was about 15 or 16 per cent. of the whole, 
but a t  present the area of fore~ts  under Governtnent management 
was not more than about 8 or 9 per cent. The forest administra- 
tion in India began many years ago under the auspices of the 
Chairman ; i t  had been carried on hy Sir D. Brandis, and next to 
him in the history of Indian forestry came the name of Dr. Schlich, 
who, carrying on the work of Dr. Bmndis, had organized the 
Forest Department as i t  now existed. The total revenue, which 
began with nothing, was now nearly 14 million sterling per annum, 
arid the net revenue was nearly half a million sterling-a very good 
result. A t  first a great deal of apprehension was felt by some of 
the natives and others that the taking over of these large areas hy 
the Qovernment wonld operate to the injury of those who lived 
near and who had certain rights of use in thein ; hut as Dr. Schlich 
had told them with regard to the German forests, the amount of 
employment afforded in various ways by the proper management 
of these foresls was very large ; and though this did not operate to 
so great an extent in India, still the State management of these 
forests supported a large population in much greater cox~lfort than 
they had en-joyed 40 years ago, when the forcsts were under the 
managenlent p~.actically of no one st all. A t  the present time the 
forests were used partly as grazing grounds and ~ a r t l y  as timber- 
producing areas, in every case those who grazed cattle or cut 
timber paying a little for the privileges they enjoyed. Formerly 
some paid a little, but most did not, and those who paid did so, not 
to the State, but to those who had in one way or another possessed 
themselves of the forest areas. There were still considerable foreats 
in Bengal and other provinces, the property of private persons, 
which were now being exploited in a most wasteful way, and before 
another generation they wonld probably be improved off the face 
of the earth, and then there wonld only remain the State forests 
under the management of the department constituted by Dr. 
Brandis and Dr. Schlich. H e  had been much interested in the 
account Dr. Schlich had given of the School a t  Cooper's Hill, some 
pupils from which had already gone out to India, and he could 



testify that they were an admirable set of yonng men, and he 
hoped that the example thus eet wonld be followed both in the 
Colonies and in the mother-country, so that the important subject 
of forestry should receive due attention. 

Mr. B. H. Baden-Powell, c.I.E., said there were two points 
not yet mentioned which he thought worthy of notice. He hoped 
this paper wonld not be considered as an Indian paper, though i t  
was read before the Indian Section of the Society. I t  was a 
general paper, not confined to Indian forests, and if' it served to 
call the attention of the Colonies to the matkr, it would do a great 
work. To those who had been in India and knew the importance 
of managing forests on a systematic scale, i t  seemed ~erfectly amaz- 
ing that in none of the most important colonies did any Forest 
laws exist. His own experience had been mostly in connection 
with forest legislation, and matters connected with rights in for- 
ests, but amongst all the laws sent him for review, with the excep  
tion of some slight regulations in Cape Colony, there were no laws 
a t  all relating to forests. He  had never seen such in any of the 
Australian States, nor in Canada, which ought to be the most im- 
portant forest country in the world. This was a most astonishing 
fact, but it wonld only become astonishing to the public when the 
utility of forests was thoroughly understood ; and if this paper only 
had the effect of arousing public attention to the immense import  
ance of properly managing the colonial foreste, i t  would be most 
useful. The other remark he wished to make was this. A few 
years ago it was more common than it was now-though it was not 
entirely unknown still-to hear remarks made by some people on 

. the selfishness of Governments in shutting up  large areas of pub- 
lic forests, as if the Government got some personal henefit, and did 
not manage the forests for the public benefit. I t  was mid that 
the effect of forest conservancy was to deprive the poorer inhabib 
ants of grazing their cows and goats, and of doing all the little 
mischiefs which they loved to do in Eorests. But that was a great 
mistake ; if a forest were properly conserved, it did not diminish 
the legitimate satisfaction of the requirements of the villagers and 
other population, but, on the contrary, absolutely increased that 
enjoyment. I f  you gave a child a whole cake, it would make itself 
eiek, and destroy the cake in a very short time. It was just the 
same with a village ; if it managed its own forest, it set fire to the 
grass, in the vain idea of getting a crop of young ahoota for itr 
cattle ; i t  cut down r yonng tree when a plough-beam wae wanted, 
without thinking that if it were left for a few years, it wonld be fit 
for something else ; the whole forest was wasted and in a few 
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years disappeared, and then the people went to the conservators 
of the next forest, and begged for the privileges which they no 
longer possessed 'in their own. If the Government insisted on 
having the forests properly managed, and if they gave out the 
cake slice by slice, it was much more wholesome, and lasted longer. 

S i r  Joseph Fayrer, M.D., K.c.s.I., P.R.B., confessed to some little 
disappointment at not hearing, as he had expected, something 
about the present condition and progress of the great Indian 
foresta, but at the same time the paper was a most excellent one on 
the general subject. This was the first time he had had an oppor- 
tunity of listening to a scientific expert speak on the subject of 
forestry, and he was glad to hear what he had said as to the steps 
which were being taken to train a set of scientific foresters ; he 
hoped, however, they wonld not be too scientific, or encumbered 
with too many examinations, or when they got to lndia they might 
be so exhausted that the forests would not benefit much by their aid. 
His o w e  opinion was that if they were thoroughly educated in the 
first instance, and instructed in the elements of 'chemistry and 
botany, with perhaps one or two other branches of science, i t  would 
tni quite sufficient. He  believed that under the guidance of Dr. 
Nchlich and his colleagues they might attain, .in this countrp a t  
least, sufficient elementary knowledge to enable them to start in 
India, where, after all, the real work of their life lay. As Dr. 
Schlich had said, when they arrived in India they were not experts 
-how could they be in so short a time-but they ought to be 
thoroughly trained in the elementary branches of knowledge, so 
that they might be able to put their knowledge into practice when 
they got to India. Few people realized how much they were in- 
debted to those distinguished men, General Michael and Dr. Cleg- 
horn, who had been the pioneers of forestry; and still less did 
they appreciate how much India owed to the Forsst Department, 
o r  recognize how much the health and material prosperity of the 
country were affected by the growth and development of the forests. 
It wonld be presnmptuous for him, before such an audience as this, 
to state the various reasons why forests shonld be encouraged, or 
attempt to point out what had been the effect on conntries in 
which this culture had been neglected. Palestine, Greece, and 
many other countries, where deforesting had been allowed to go on, 
were examples, and their present condition compared with that of 
past times wonld give some idea of what the neglect of forestry 
implied. The same thing might be seen in many parts of that 
great country with which many present were familiar. In  desert 
regions of the wortb-west of India rivers had disappeared-sunk 



into the sand-and populous States had vanished as a result, to R 

great extent, of the annihilation of forest growth in those countries. 
They had heard of some of the influences of forests-a cooler and 
moro temperate state of the atmosphere, a better supply of ozone. 
There was a familiar example in that great belt of low forest land 

. called the Terai. Some said, " Cut i t  down, because it is malarious 
and kills people." So i t  does, but for every one it kills, i t  pro- 
bably saves thousands in other ways, through the influence of the 
trees and the vegetation. Those trees sent their roots into the 
ground, and under their shade were developed the lower forms of 
vegetable life. These roots prevented the too rapid draining away 
of the water ; but for this the water which fell on the south of the 
Himalayas would rush away in torrents, denuding the rocks, indead 
of being gently diffused, as now, under the favouring influence 
of these trees. No one knew better than their Chairman that on 
approaching this great forest region in the month of March or 
April, when the heat was intense, when you approached tEe Terai, 
long before you got into the forest you found a comparatively cool 
atmosphere. This was owing to the presence of the vegetation 
which so many would cut down, but which he hoped would he 
maintained. This was merely an illustration of one of many sani- 
tary reagons why fore~ts  should be encouraged, and there were 
many others. H e  had no special knowledge of forestry, but took 
a great interest in i t  from sanitary considerations, and he believed 
there was no department from which the Indian Government 
might look for better results than the one whose cause had been 
advocated that evening, and for the founding of which India owed 
much to the Chairman. 

Mr. W Smartt suggested that before students of forestry went 
to India i t  would he well if they gained some knowledge of the 
various products which were sent home from that country, many of 
which came forward in a very imperfect condition. I t  would also 
be well if they obtained some knowledge of the timber trade in 
London. I t  was a great pity that some one of more skill was not 
employed in Epping Forest, for instead of allowing the young trees 
to grow, many had been cut down, and the old pollards were allow- 
ed to remain, apparently to give a more picturesque appearance to 
the landscape. This might improve present appearances, but it 
resulted in a serious future loss. A large portion of Central 
Australia had no trees, and it would be an enormous advan ta~e  if 
the Government of that colony could make arrangements for 
plantina it. Of course they would be planting for the future, and 
the cost of planting a large tract would be very great, and there- 
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fore the whole of the Auatralian colonies ought to unite in the 
work. 

The Chairn~an said Dr. Schlich had given his views very clearly 
with regard to the utility of forests, and the education required for 
a forester of the higher grade ; tbpt of a 1ower.grade of woodmen, 
such as would be required in England, would naturally follow. 
No one who had visited the great forests of Germany, Austria, and 
France could fail to be struck with the visible effects of good man- 
agement, and he wished the same effects were more generally 
apparent in this country For his own part, he seldon~ went 
through a wood or plantation in Scotland or England without 
wishing he could have something to do with it for a few years. 
But there were signs that the subject was now attracting far more 
attention than it did, and there was a better chance of a good prac- 
tical training for young men wisl~ing to niake forestry their study. 
H e  ventured to predict that, before many years were passed, Dr. 
Schlich would have a large nun~her  of students a t  Cooper's Hill, 
destir~ed for home employxneut and not for India only. I t  augured 
well for their future that they should be in such good hands. Per- 
sonally he knew more about forestry and a forester's life in India 
than elsewhere, having spent seven 01 eight of the happiest and, 
perhaps, the most useful years of his youth as a forest o5cer ; that 
was more than 40 years ago, before the time arrived for experts 
like Dr. Schlich or his distinguished predecessor, Sir Dietrich 
Brandis, to come to the front. H e  could therefore tell any young 
men who were thinking of taking up this career that i t  was not 
only a most important one, but one full of interest and of positive 
enjoyment. The formation of the Department in which they 
would serve-and in which Dr. Schlich served so well and success- 
fully-had been justly characterized by Sir Richard Temple as one 
of the greatest achievements effected in India dpring the reign of 
Her  Majesty the Queen. H e  concluded by proposing a hearty 
vote of thinks to Dr. Schlich. 

The vote of thanks having been carried, 
Dr. Schlich, in responding, said he need only refer to one re- 

mark of Sir Joseph Fayrer's as to the undesirability of teaching 
the students too much. That idea commended itself to many pen- 
ple, but he had always understood that knowledge is power, and 
that it was very difficult to teach a man too much. These young 
men who were trained a t  Cooper's Hill were to recruit a staff of 
180 s u ~ e r i o r  officers who had under them a staff of 12,000 forest 
officials ; and if those who were to arrange for the management of 
the forests and to guide the whole concern were not thorough 
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experts, he failed to see how those who were under them could be 
expected to do the right thing. H e  did not think, therefore, that 
they could be taught too much of their profession.-Journal of the 
Society of Artu. 

DEPTH OF ROOTS.-I have often been interested in noting the 
ideas most people have as to how far and how deep the roots of 
plants extend, says Prof. Atwater. The majority guess roots of 
grass and clover penetrate between 5 and 10 inches, and are 
mrprised to fini that they reach several feet. I have some roota 
of timothy, closrer, and other plants dug from a very heavy 
clay soil-a good quality of brisk clay, so compact and hard, that a 
sharp knife in cutting it, leaves a surface as smooth and shiny aa 
i t  would cut on the end of a pine board. I have traced tip roots 
of the timothy to a depth of 2 feet and 4 inches and the clover 
3 feet and 2 inches. A number of years ago a very intelligent 
German farmer named Schubart made some very interesting 
observations upon the roots of plants hs they grow in the field. 
An excavation 5 or 6 feet deep or more was dug in the soil 
so as to leave a vertical wall. Against this wall a jet of water 
was played by means of a garden sprinkler, the k r t h  was washed 
away, and the roots of the plants growing therein laid bare. The 
roots thus exposed in a field of rye, in one of beans, and in a bed 
of garden peas presented the appearance of a mat or felt of white 
fibres extending to a depth of about 4 feet. Roots of wheat 
sown on September 26th and uncovered on the 26th of April 
had penetrated 3fr feet, and six weeks later about 4 feet below the 
surface. I n  one case in a light subsoil wheat roots were found 
as deep as 7 feet. The roots of the wheat in April constituted 
40 per cent. of the whole plant. Hon. John Stanten Gonld, 
I believe it is, s a p  that he 'has seen the roots of Indian corn 
extending 7 feet downward ' : and Prof. Johnson states that the 
roots of m:rize, which in a rich tenacious earth extend but 2 or 3 
feet, have been traced to a length of 10  or even 15 feet in a light 
sandy soil. Roots of cjover, when growing in a rich aellow soil, 
extend far both latorally and vertically. Prof. Stockbridge washed 
out a root of common c;over one year old growing in the alluvial 
soil near the Connecticut River, and found that it descended per- 
pendicularly to the depth of 8 feet. Lucerne roots are stated to 
reach a depth of 30 and even 30 feet. Alderman Nechi in Eng- 
land tells of a neighbour who ' dug a parsnip which nleasured 18 
feet 6 inch- in length, but wae unfortunately broken a t  that 
depth.' 



THE WEATERR IN INDIA.-October.-The month of October usual- 
. ly witnesses the completion oT the south-west monsoon withdrawal 

which is oommenced in the precading month. Under normal 
conditions moist monsoon winds are still felt in Bengal, &c., ~t 
the beginning of October, but about the middle of the month 
dry winds from north-west and north-east, which have already ' 

commenced in Upper India, spread over Bengal and the head of 
the Bay, and occasion the south-west monsoon cnrrent to curve 
to the westward and finally to the south-westward over the centre 
of the Bay. Thia cnrrent then reaches the Coromandel coast as 
a north-easterly wind after a long journey over the Bay. During 
this journey its already large supply of moisture has been nug- 
mented by evaporation from the Bay, and hence the very heavy 
rain which usually accompanies its first appearance on the Madras 
coast. The recurving of the monsoon current and the extension 
of d q  north-westerly winds from Upper India to Bengal are 
accompanied by a considerable change of weather. In  the first 
place, cold weather conditions extend quickly over the whole of 
Xorthern India ; in the second, the low pressure area, and conae- 
quently the area of  roba able disturbance over the Bay, is moved 
sonthmrd, and the trajectory of the storms is changed from west- 
north-west across the Orissa coast to west across the Peninsula. 
In  the third place, the Carnatic becomes the seat of heavy and 
continued rainfall. 

The western side of the Peninsula experiences perhaps less 
change of weather than other parts of the Indian region, as the 
wind remains westerly and rain falls moderately frequently. 

November.-The month of November forms, though less empha- 
tically so than October, one of the autumn transition months dur- 
ing which conditions change from those of the south-west monsoon 
period to those of the north-east monsoon period. I n  Northern and 
Central India the weather is normally fine with a briskly decreas- 
ing temperature, while over Bengal and the north of the Bay light 
north-~sterly winds and fine weather alternate with cloudy periods, 
as the weather in the south of the Bay is disturbed or settled. On 
the Coromandel Coast the humid north-east winds of the cold 
weather monsoon ordinarily give heavy rain, while on the western 
side of the Peninsula, on the contrary, the north-easterly winds are 
dry and the weather is generally fine. The liability to severe cy- 
clonic storms in the Bay, which is so characteristic of the month of 
October, is almost as strongly marked in the early part of Novem- 
ber. These storms ordiparily originate over the centre of the Bay 
and march almost due westward (with very slight northing). 

4 a 
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Dece~nber.-It is usual for fine weather to hold over the whole 
of India till about the third week of December, when pressure 

gives way in the North, and the weather there and often 
in the Central Provinces becomes unsettled. This unsettled wea- 
ther usually begins very gradually. The barometer falls for 8 

day or two, ascensional movements of the air take place and clouda 
' appear, then the barometer rises again, the ascensional movement 

ceases, and a period of very fine fresh weather supeivenes. After 
a time the barometer again falls and this time the oscillation is 
larger and cyclea of this character are repeated.til1 by the close of 
the month rain falls and a depression is produced. At other timea 
this change of weather is produced by the advance of an already 
formed depression from Sind and Baluchistan, but on the whole 
the oscillatory cause is more frequent. I t  is remarkable that dis- 
turbed weather over North-Western India is very commonly co- 
incident with disturbed weather over North-Eastern India, and the 
rainfall is on the whole heavier over the latter than over the 
former region. Over the central parts of the country, uiz., the 
Central Provinces, Central India and Rajputana, as well as the 
Deccan and Konkan, the weather is ordinarily very fine thongb 
with a certain liability to small storms either formed over Central 
India or entering that region from the westward or north-west- 
ward. In  Sind and Quzerat there is hardly anything more than a 
few cloudy days. On the Peninsula coasts the weather is liable to 
be more disturbed. The north-easterly monsoon still gives a good 
deal of rain to the Carnatic and Ceylon during the first half of the 
month, and Malabar and Mysore have fairly frequent showere. 
-Meteorologica2 Department Bepmtu. 

IRFLuENoE OF A COVERING OF SNOW ON THE SOIL AND ATMOS- 
P H E R E . - ~ ~  extract the following extremely interesting and in- 
structive remarks from a review in " Nature " of a work by Pro- 
fessor Woeikof of Vienna :- 

" Attention was first drawn to this qneation by Prof. Woeikof in 1871 
in 8 paper published in the Transactions of the Russian Geographical 
Society, in which he endeavoured to show that ra regards certain portions 
of Russia, the spring temperature depends very much on the qnantity of 
snow that hne fallen in the previous winbr, a snowy winter being fol- 
lowed by a cold spring, and vice vend. 

" In hie recent work, referred to at the head of this article, Prof. 
Woeikof nnms up the present state of onr knowledge of the influence of 
a snow-sheet on the soil, climate and weather. The protection of the 
ground sgainst frost, which is afforded by r covering of thick and loom 
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anow ham long k e n  familiar, and was, indeed, the subject of detailed ob- 
servation by E. and H. Becqtlerell in 1879-80; but additional observa- 
tions of much value are given in evidence on this head, especially an elabo- 
rate  aeries carried on during two years a t  the Rueaian Polar station 
S e g a t y r ,  in the Lena delta, in N. lat. 75" 25'. At this place, when the  
gronnd is covered with snow during more than six months of the year, 
t h e  temperature of the coldest month a t  1.6 metre Iteneath the ground 
aurface wrre found to be less than l o  0. below the annual mean tempera- 
ture  of the snrface (alternatively snow or soil) exposed to the air, while 
tha t  of the warmest month wae 15O.4 0. above it. The greater part of 
this difference of the excess and deficiency must be attributed to the non- 
conducting layer of snow and the  protection thereby afforded against 
mdiation and contact with the cold winds. 

'6 Of the differential cooling effect of a snow-sheet on the  atmosphere, 
.R compared with thnt of a bare land surface, the systematic evidenm 
hitherto available for a rigorous compariron is less extensive than could 
be desired, owing to t h e  fact that, until recently, but very few meteoro- 
logical observatories here recorded the presence or  absence of snow on 
the  ground. But  it  fortunately happens tha t  one firat-claes Observatory, 
tha t  of Upenla, has done so for a period of fourteen years, and the dis- 
cussion of these observations forms one of the most interesting and im- 
portant chapter6 in  the book. Comparing month by month the  mean 
temperatures of all periods during which the gronnd a r e  undgr snow 
with thoae with an unsnowed surface, Prof. Woeikof finds that  the  
former are lower in November by 4O.7, in December by 5O.1, in January 
by 6", in February by 5O.1, and in March by 5'-2 C., respectively equal 
to 8".5, 9O.4, 10°.8, 9O.2, and 9'-4 F. The effect of a snow-sheet in 
lowering the tamperature of the air, and in helping to establish anti- 
cyclonic conditions, such as  prevailed over Central Europe in December 
1879, appeara, therefore, to be very considerable. 
" I n  discussing the effect of a thick winter snow-sheet on springs and 

riven, a variation is pointed out, which is not without importnnce in it.g 
bearings on some points of physical geography. I n  latitudes where the 
i n t e r  cold is sufficient to freeze the ground to a considerable depth, if 
heavy snow falls early in the winter before the cold hae penetrated deep- 
), below the surface, the protec'tion thereby afforded allows the ground 
to ~ a w  by conduction from the  lower strata, and the water from the 

melting of the basal snow -layer, and much of thrL which is produced 
in the spring thaw, soaks into the soil and affords a supply which main- 
tains t h e  streams and springs more or  less full through the succeeding 
summer. But  if, before snow falls, the soil hse been frozen to a great  
dep&, a rapid thaw setting in in the spring floods the rivers and the sur- 
mending bracts, while little or none enters the ground, and but little 

i s  stored up for maintaining the sammer flow." 



488 IOTEB, QULUIEB AND B X T R A ~ .  

A remarkable illustration of the imrnediably preceding remarks 
has been furnished this year in the catchment areas of the Jumna 
and Tons rivers. The first falls of snow usually occur in December, 
and sometimes even in November, and by the end of December, or 
early in January the hills in Jaunsar are all covered with snow. 
Last winter, however, the first fall of snow oocurred only on 18th 
Janua ry, when the ground was already frozen to some depth. The 
resnlt has been that even strong springs have almost completely 
failed, and the level of the water in the Jumna at Daghpathar, two 

- miles below its confluence with the Tons, was on 17th April, about 
6 feet below its usual level on that date. I t  is true that the snow- 
fall was comparatively slight, but this fact cannot, by itself, account 
for the entire actual effects observed, for the snow had lain on the 
ground two whole months, or in other words, long enough to en- 
able the soil to absorb sufficient moisture to keep up tbe dow of 
the springs for at least a month afterwards. Actually, the springs 
began to fail almost as soon as the snow had disappeared. 

CONDITIONS INFLUENCING RAINFALL.-The conditions favourable 
to rainfall, according to Prof. Loomis of Gale University, begin 
with the fact that the north-east and south-east trade winds, on 
approathing the belt of calms near the equator, and being gradu- 
ally deflected upward, are cooled by expauion, so that the aqueous 
vapour is condensed, and the belt of calms becomes a belt of rain. 
This equatorial rain-belt, of course, moves with the sun in declina- 
tion. 

A second cause for abundant rainfall is the influence of monn- 
bins, for when a strong wind meets a mountain it is forced up the 
side of the mountain, and elevated into a colder region, the resnlt 
being that its vapour is precipitated by the cold of elevation. 

The rainfall on a mountain from 4,000 to 10,000 feet high may 
be more than double that at neighbouring places near the sea-level. 
A third condition favourable to an abundant rainfall is proxi- 
mity to the ocean, especially when the prevailing wind comes 
from the ocean. (!apes and headlands projecting considerably into 
the ocean generally show a rainfall greater than interior stations 
only a few miles distant ; and lastly, Prof. Loomis notes that the 
great and non-periodic depressions of the barometer are always 
accompanied by a considerable fall of rain, and that the average 
tracks of tbsse depressions are markod by an excess of rainfall. 

The following are some of the conditions nnfavourable to rainfall. 
Frcsh winds blowing in a nearly uniform direction throughout the 
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year, such as prevail within a portion of the system of trade 
winds, especially in mid-ocean. The rainfall on Ascension Island ' 
is quoted as a c u e  in point, observations for two years showing 
that the direction of the wind was south-east or very nearly so 
during the time, the rainfall during these two years being 2-31 
and 4.30 inches respectively. This condition of things prevails 
over the Atlantic Ocean within the region where the trade winds 
blow with considerable force and are seldom interrupted. 

A second condition unfavonrahle to rain is a position on the 
leeward side of a range of mountains running in a direction nearly 
a t  right-angles to that of the prevalent wind. An illustration of 
this principle is seen on the Malabar coast of Hindustan. On th3 
ocean side of the range of nlountains the rainfall is 250 inches 
annually, whilst on the eastern side of the range the air is very 
dry, and the amount of the mean annual rainfall is less than 25 
inches. 

When there ia a second range of mountions, paraIlel and within 
100 or 200 mi la  of the first, the influence of this cauae is-con- 
siderably intensified, and this diminution is still more decided 
when a plaoe is surrounded by mountains, or nearly so. Sala- 
manca is so situated, and the mean annual rainfall there is less 

- 

than 10 inches. 
Elevated plateaus have generally less rainfall than insulated 

mountain peaks of an equal elevation ; this is illustrated by the 
fact that Leh, being situated on that remarkable plateau of Tibet, 
has a mean annual rainfall of less than 3 inches. Another similar 
case is found in the table-land (the Punos) between two great 
chains of the Andes ; and it is observed that the average height of 
the Sahara being over 1,500 feet, this elevation may contribute in 
some degree to the smallness of the rainfall. 

Another condition unfavourable to rainfall is the dryness of the 
atmosphere, nnder which head Prof. Loomis gives three special 
cases, &., remoteness from the ocean, measured in the direction 
from which the prevalent wind proceeds, areas of high barometrio 
pressure, and high latitudes. This last conclusion does not state 
that the average rainfall regularly diminishes as we go northwards, 
the same as the mean temperature ; but if the mean annual fall be 
taken for every 10' of latitude, the important influence on the 
amount of rainfall is very decided, and is emphatically exhibited 
in high latitudes. The general table of observations, arranged in 
order of latitude, shows that for the four stations whose latitude 
exceeded 7 1 the mean annual rainfall was 7.44 inches, whilst the 
paucity of observations of the fall of rain or snow that have been 
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made during the various Arctic expeditions also delnonstrates the 
' fact. 

Prof. Loomis h a  thoroughly investigated the conditions of 
rainfall in the United States, and from the tables of observations 
he arrives at the inference that the depression of the barometer 
accompanying extraordinary rainfalls is not very great, the average 
pressure at  the low centre being 29.63 inches for the part of the' 
United States north of latitude 36O, and the average pressure a t  
the stations of greatest fall being 29-77 inched. 

A moderate depression of the barometer is as favourable to great 
rainfall as an extremely great depression, which would seem to 
indicate that rainfall has but little connection with barometric 
depression. I t  mbst, however, be remembered that the depression 
at the centre of a low area depends not merely upon the barometric 
gradient, but upon the geographical extent of the low area. 

The following are some of the conclusions Prof. Loomis amves 
at respecting the causes of rainfall in the United States. One of 
the most common canses of rain is an unstable condition of the 
atmosphere resulting from an unusually high temperature combined 
with unusual humidity. Another very common cause of rain 
frequently associated with this ia a cold northerly or westerly 
wind in the wastern segment of the low area, and proximity to the 
mean or to a large inland sea. 

The investigation affords important evidence respecting the 
influence of rainfall upon areas of low pressure, &.- 

No great barometric depression with steep gradients ever occurs 
without considerable rainfall. 

I n  great rain-storms the barometric pressnre generally dimi- 
nishes while the rainfall increases. 

The greatest depression of the barometer generally occurs about 
twelve hours after the greatest rainfall. 

A great fall of rain is favourable to a rapid progress of the 
centre of least pressure, while a small rainfall ia generally attended 
by a lees rapid progress. 

I t  is also noted that some of the characteristics of areas of low 
pressnre with little or no rain are :- 

(1). Feeble barometric gradienb. 
(2). Moderate winds. 
(3). Slow changes of barometric pressure. 
(4). slow progressive movement. 
Whilst in similar areas of low pressnre with excessive rainfallr 

all these conditions are reversed. 
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THE STRUQQLE FOR Ex~m&~cE.-Another matter suggests itself 
to me. Mr. Wallace in his new and delightful book on Liar- 
winism," which reawakens one's old enthusiasm, says that many 
plants live "not where they must, but where they can." The 
natenml habitat does not always appear to be the best. Thus, 
Ikbelin cardinalis, so common in our Rhode lsland woods, is always 
found on the brink of running streams, or where these huae been, 
or near water. I t  is in such sense aquatic. But, removed to a 
garden, it will grow vigorously and multiply astonishingly exposed 
to full sunlight and in ordinllry loam. Indeed, the plant8 prefer 
to escape from the beds into the gravelly paths. They will over- 
run a garden. 

Aster ~VoveAnglite is not one of our most abundant asters, but 
in a garden it will crowd oat all else. The seedlings spring up 
even in the dry soil loved by Plnntago naujo~.. Viola peduta, which 
growe naturally in sand, will flourish and increase in size by 
cultivation, becoming as handsome as a pansy. Corydalis gluuca 
grows in nature on hot exposed rocks and cliffs ; it will grow 
larger and better, and set seed abundantly, in rich loam. 

I could multiply instances of such changed environment where 
the result was beneficial.-W. WEIITM~~N BAILEY, .~~ Brown Uni- 
versity, Providence, Rhode Island, U.S.A.-~Vuture. 

SANDALWOOD CARVING IN Myso~~.-The tendency in indigen- 
ous Indian industries to localise themselves within narrow circles 
is well exemplified in the case of the sandal-wood carving of Mysore, 
an art which is almost entirely confined to a few towns in the . 
north-western corner of the Province and in the adjoining taluks 
of Bombay. Saugor is the headquarters of the few falllilies 
that practise this art, and who have apparently handed i t  down 
for generations from father to son ; it has never extended beyond 
this loculity. Caste prejudices may have contributed to some 
extent to the retention of the craft in this particular district, bat 
it is likely that the demand for the articles manufactured was 
always very limited, and there was no inducement to outsiders 
to intrude on the demesne of the few who were, SO to  peak, born 
and bred to the trade, more especially as the skill and delicacy of 
touch required could only be acquired by training from early 
boyhood. Under these circumstames, it is perhaps strange that 
the ar t  did not die out altogether during the centuries of chronic 
dis turh~nce under the Pallegar Chiefs ; stranger still that it sur- 
vival the period of Muhammadan ~upremacy. I t  is probable that 

4 o 



it wag kept alive by the bonnty and liberality of a few wealthy 
local magnates, with a taste for the zestbetic; and althongh tho 
policy of Hyder Ali and Tippu Sultan aimed a t  the extirpation 
of Hindn cnstoms and traditions which invariably find expression 
in Hindu sculpture and carving, Muhammadan influence never 
extended to tthe remoter districts of the Province. 

It ig not known with any certainty when sandal-wood carving 
was first introduced in Mysore, but there is a tradition amongst 
the Gudigars, as the carvers are called, that their ancestors came 
from Saptalioti, Narway, and other places in the Goa country, 
and that their original language was Konkani. They believe 
themselves to be descendants of Kshatripas ; that to escape the 
wrath of Parsn Rama in the 6th incarnation of Vishnu, who had 
vowed to destroy every Kshatriya in the world, they adopted the 
profession of carvers and " Rqth " e r  car bnilden, nnd that ever 
since they have h e n  following that avocation. I t  is a fact worthy 
of notice here that " Chitragars" or painters, toy-makers, workers 
in lace and follo\rvers of other refined arts which administer to 
the luxury of man, have a siniilar tradition that they are K s h a t  
riyaa. They may not be descended from the old Aryan Kshatriyas, 
but as it has been u.mal for every ruling caste or class to assume 
the name of Kshatripas, it is not irnprohble that these artizans 
once belonged to the dominant class, but were con~pelled by 
conquest and subjugation to adopt some profession for their liveli- 
hood, and that they took to these fine arts as more in keeping 
with their previous habits and delicate breeding. This would im- 
ply that those Kshatriyas found the trade ready to hand, tbat tbey 
had only to master its technicalities, and that they onsted ont in 
course of time those who originally introduced and punned it ; 
it given no hint as to its origin or early development. We must 
then imagine that the beauty and fragrance of the wood, the 
mse with which it is wrought, and the wide distribution of the iu- 
significant tree from which it is derived, led in the first instance 
to its nse for doniastic articles. The ornamentation of these ar- 
ticles anti of the beads, amulets, and articles of personal adorn- 
ment also probably wrought from the wood in the earliest times, 
followed in natural sequence, just as the primitive rough-hewn 
temples of the ancient priests developed in course of time with 
the growth of the natural artistic instincts of the people into the 
elaborate and profusely decorated temples of a later period. 

In  India, as elsewhere, the art instinct of the people first found 
expression in the decoration of its temples, and when the instinct 
grew into the desire for the decoration of dwellings or of artioles 
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in ordinary use, the figures, colnmne, and carvings of the temples 
were naturally adapted for purposes altogether outside of religion. 

So we find that from the beginning the sandal-wood carvers 
followed the models before them on the walls of their shrines. 

Unfortunately, after the architects and sculptors who elaborated 
the walls of Belgavi and Halebid had disappeared, a period of 
distinct art-decadence appears to have set in, and has lusted down 
to the present day ; no originul artist arose to treat the subjects 
of the Hindu Pantheon with entire originality, or to effect improve- 
ments on the designs of his predecessors, and the wood carvers 
have slavishly adhered to the same original models with- the reenlt 
of establishing in their work a purely conventional style. I n  
every article that we have seen, unless in the few cases when the 
copy of o European picture or print has been attempted, there is to 
Be found the same ever-recurring type of Hindu god or demon, of 
Bower and foliage, of tracery and bordcr. There may be diversity 
in the arrangement or juxtaposition of each cor~ve~itional part, but 
the art-impression conveyed on tho mind by one carved article, 
whatever it be, is exactly that conveyod by any other. 

In  mediaval Christian art we find that pictorial teachings in 
painting and sculpture were the medium of propagating a know- 
ledge of Christian facts and doctrines ant1 of profane and romantic 
history. A traditional way of treating those subjects was adhered 
to by artists of all kinds, and thc saliic mode of treat~nent was main- 
tained for centuries, yet we find that the medirt.va1 artists were not 
mere slavish copyists, and though they retained tho traditional 
elements of the subjects and the conventionnl arrangertient of them 
with curious fidelity, the style of art  varied from time t.o time and 
bhe artist told his story in the art vernacular of his own day. He  
worked in very freely the details of his picture, translating the 
customs and architecture and other accessories into the fashions of 
his own time. I n  ancient Greece the same course had obtained, 
and it produced the greatest artists and the greatest works of art. 

Between these and Eastern art, as embodied at least in Mysore 
architecture, scnlpture, and carving, a parallel may be drawn as 
regards the adoption of traditional subjects and modes of t r ea t  
ment, but the parallel stops abruptly when we come to variety in 
expression and to modifications, or improvements of the original 
examples. Centuries ago in Mysore a few beautiful types were 
created ; for a time perhaps slight variation8 on these were in- 
troduced ; but stagnation soon followed, and artists in stone hnd 
wood degenerated rapidly into mere copyists, and copyists pure 
and simple they have remained to the present day. 



When we come to the '' technique " of his art, we find that the 
tools of the sandd-wood carver are simple and rude, all locally 
manufactured : his modes of workir~g primitive in the extrenre. 
He works exactly as his forefathers worked, Iris method and means 
are precisely those of centuries ago. Although the number of 
tools employed is considerable, ~riany sixw heing reqaired et the 
various stage3 of each operation, they may be classified siuiply as 
the chisel, the curved chisel, the graver, the gouge, the rliallet ; 
in addition to which the ordinary carpenter's drill, square and 
linos are employed. The carver haviug selected a strong-scented 
and fine-pained log, which he himself saws into slabs of f to 9 
inch thick, cuts and planes it into panels of the sizes required for 
the article to be manufactured. He next sketches in per~cil the 
outline of the design on the wood ibelf, when the design is 
not very elaborate; when intricate carvings are required, the 
drawing is made on thin paper which is pasted on to the panel. 
He t h m  proceeds to cut and engrave the pattern into the wood, 
working out the outliues roughly a t  first, following up the first 
~.ough stage hy a finer one with a finer tool, until by degrees the 
bold relief and deep undercutting are patiently attained, and the 
finishing touch given with the most delicate of his chisels. It 
may seem absurd, more especially when we examine- closely the 
1)c~st sarliples of his work, but it is a fact that the net result to the 
first class carver of all his patience and skill is for a carved slab, 
at the ruling prices, the equivalent of a wage of 14 rupees a day. 
The apl~rentice, always a lne~llber of the family, begins by simply 
watching continuously and with close attention the various stages 
in the work of the mastor, then he ia put to practice on pieces of 
waste woocl, after whicl~ he is prornoted to the actual carving of 
int'orior articles. He never actually absists the master, who never 
evcAn guides his boyis11 hand or shows him how to select and 
handle the tools ; he learns simply from patient watching and 
imitation. 

Such is briefly the history and description of this interesting 
industrial art, in which Mysore chirns a distinct pre-erninence. 
But what is to be done to raise the carver's work, hitherto con- 
fined to tliere copyism, to the true level of an art-manufacture? 
Selected specimens of their work have recently been exhibited a t  
the Calcutta and Indian and Colonial Exhibitions. These have 
k e n  much admired and a stimulus to the demand for saudal-wood 
articles may be thereby created. The number of good carvers is, 
however, vkry limited ;- a few of them have recently migrated to 
Cashmere to taku scrvice under the Maharaja of that l'rovince, 



and some hove obtained permanent employ under the Maharaja of 
Mysore, who takes an enlightened interest in tbeir work, which 
i t  is his desire to foster and encourage. An enhanced demand is 
more likely to result in a deterioration of workmanship than in 
any advancelllent in style and design ; we will have quantity, not 
quality. The present families of carvers being so few, and appren- 
ticeship having to commence at a very early age, in order that the 
necessary delicacy of touch and manipulative skill may be acquired, 
it would seem impossible to expect any extension of the best class 
of work or the attainment of any originality or variety in style 
without the direct intervention of the State. What shape State 
help should take is the problem. There is no Areschool in 
Mpsore, nor can recourse well be had to the Art-Schools of the 
Presidency towns, for what would be gained as regards designing 
by youtlis attending these institutions would be lost to them as 
regards the essential manual skill acquired by early and constant 
practice. The distribution amongst the families. of carvers, of 
euitable modern designs and patterns, periodical local exhibitions, 
and money prizes may do something ; but i t  is doubtful whether 
anything short of the endowment of a school to be devoted entirely 
to this purpose, with the best of the carvers selected as masters 
and with liberal scholarships, will effect the revivnl of what appears 
to be a fastdecaying indust ry.-Indian Lyineering. 

CBROSOTINQ TIMBER.-At the January meeting of Civil En- 
gineers of Ireland, Mr. J. P. Gri%ith read a note on creosoting 
wood-paving sets. I n  it, tar acids are held to be colnparatively 
useless ; the exclusive use of heavy oils is acivocahd. Mr. Griffith 
endorses Bonlton's modification of Bethel's process. It appears 
hopeless to expect any very good results from wood-paving capable 
of absorbing large quantities of water. I t  is nevertheless contend- 
ed that efficient creosoting is of benefit, inasmuch as it removes a 
certain amount of moisture from the timber ; i t  coagulates albumen 
in it ; it fills the pores and fibrous passages with heavy creosote, 
which ie not soluble in water or volatile at ordinary temperature*, 
and which, by its antiseptic properties, prevents decay caused by 
the fermentation or putrefaction of the organic constituents af the 
timber ; it renders wooden set practically constant in volume a t  
all ordin-dry tem1)eratures and in all weathers. Experiment goes 
to show that the coagulation of the albumen and the saturation of 
the wood with creosote will irlso strcngtl~en the tinlber to support 
heavy loads, and assist in resisting the distortion or crwhing of the 
fi bres.-Itulian Eny incer i~ i~ .  



DUNG AS M.ANURE.-T~~ value of dung for the root-crop may be 
readily proved from the experiments undertaken at Rothamsted, 
and by results obtained by the Circncester Chamber of Agricul- 
ture. The value of dung has been chiefly appraised upon its 
chemical ingredients, excluding carbon and moisture as useless, 
or, at best, as of little value ; but M. Deherain views the carbon as 
of a much higher importance than is usnally attached to it. My 
own view of the importance of farm-yard dung is based upon a 
large number of qualities, which may be grouped as follows :- 

1st. Its general composition, dne to the fact that i t  containa 
a11 the necessary constituents of plant food. 

2 n d  The fact that the food-materials are inorganic combi- 
nation, and therefore gradually liberated, in a fresh and 
easily appropriated state, for the use of growing plants. 

3rd. That it is a source of nitric acid. 
4th. That its nitrification is most active a t  the period of 

grytest  plantgrowth, and is arrested in cold weather. 
5th. Thnt it is iess liable to wash through the soil than arti- 

ficial nitrogenous manures. 
6th. That it is durable and permanently enriches a soil. 
7th. That i t  is cheaply produced on f a r m  where stock-fed- 

ing is profitably carried on. 
8th. That i t  acts in all climates. 
9th. That i t  acts on all soils. 
101k That it acts on all crops, even upon leguminous plants, 

which are very diiiicult to touch with any artificial com- 
bination of fertilizers. 

So excellent b dung as a manure that when used in quantity 
and applied frequently no other manure can add to its effbct. It 
has illdeed been often seen that on dunged land application even 
of snch an excellent manure as superphosphata to a turnip crop 
hns not resulted in any increase, and often in a positive decrease 
of the crop. We do not, however, believe that iu snch casa the 
superphosphate has been injurious. Such a result must be rather 
viewed as negative, and as brought out by the luxuriance of the 
crop on the p;~rts not treated with superphosphate, than in any 
injury wrought by this fertilizer when it was applied. The weak- 
est point in dung seems to be that it cannot be obtained in a&- 
cient quantity for the requirements of a large farm. I t  may also 
he urged as an objection that when soils are deficient in special 
ingredients, as in phosphates, lime, or potash, tr shorter and mow 
direct nlealls of remmlyil~g the evil is found in applications of 
phosphutes, l h e ,  or kainit. I t  would be unpardonable to dony the 
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great value to farmers of artificial manures. Tnrnip hnshndry 
could not be carried on without them, and corn crops are immedi- 
ately benefited by applications of nitrate of soda. Farm-yard man- 
ure has of late years been attacked as an expensive and wasteful 
manure, and if this is true, the whole superstructure of the rela- 
tion of live stock to the fertility of land is destroyed at a time when 
live stock is acknowledged to be the mainstay of the farmer. M. 
Deherain's observations therefore come in as a useful addition to 
our views as to the value of dung, the tendency of his remarks be- 
ing to explain the peculiar importance which farmers attach to 
dung as the principal source of fertility in land. They are as 
follows :- 

1. A soil exhausted by cultivation is especially impoverished in 
organic matter, which results from the diminution of carbon that 
is met within it. 

2. That this diminution in the organic nature is particularly 
fatal to the resulting crops of beet-root and leguminose, but less to 
the cereals, especially oats. 

3. That thie diminution in the crops cannot be nttributed to 
secondary causes, such as the loss of power to retain water, to pra- 
dace nitrates or carbonic acid. 

4. That in effect cultivating two beet-roots comparatively one 
in a soil rich in organic matter, the other in a poor soil but well 
provided with nitrates, phosphates and potash, the resalts have 
been in the proportions of 4.8 to 1. 

5. That it appears probable that the organic matter forms part 
of the nutriment of beet-root conjointly with the nitrates, phos- 
phates, &c., and that it is owing to its absence in lands impoverish- 
ed hy cultivation without dung, that it is necessary to attribute 
the smallness of the yield that they furnish, when even all the 
other elements are found in abundance. 

On the nitrogen question especially the experiments have been 
exceedingly striking and resuscitate Liebig's v i e w s . - P ~ o r ~ e ~ o ~  
W RIQHTSON in AgTiCultumI Gazett~. 

THE INDIA-RUBBER M ~ ~ ~ m . - A d v i c e s  from home state that the 
rubber market iu Brazil is liable to give out entirely, as the 
supply on hand is very small. Rubber has advanced from 2,200 
to 2,400 reis. The stock is 5,000,000 Ibs. less than it was a year 
ago, showing that the consumption of rubber is exceeding the 
production. A good prospect for Burma and Malaya.-Indian 
Engineering . 
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MYSORE TEAK.-T~~s wood, like Malabar teak, is severs1 pounds 
heavier per cubic foot than Rangoon teak, and is found far more 
durable for shipbuilding purposes. I t  is not so long in the grain 
and consequently more difficult to work than Moul~nei~l ti~uber. 
Trees of enormous size are to be found in Karkankota aud Begar 
jungles, but these giants of the forest are not cut down, as the 
great thickness of the logs (10 feet in diameter) would prevent 
their removnl. Qodavari teak is inferior to both the Mysore and 
Burma.-Indian Engineering. 

POPULAR BELIEF IN THE AVESQINO HABITS OF SNAKES.-A recent 
numher of the Chirca Review (Vol. xvii., No. 3) contains a paper 
by Dr. Macgowan on the alleged avenging habits of the cobra i n  
Indian and Chinese folk-lore. The helief in India is that a wounded 
cobra which escapes will sooner or Inter revenge itself on the 
man who has caused the injury, wherever he may go or whatever 
he may do. Dr. Macgowan says that this belief is prevalent in  
Indo-China and China as well as in India. But in China there is 
also a strong prejudice against killing the cobra, lest its spirit 
should haunt the slayer ever after. Cobras, therefore, are shunned 
rather thau pursued and attacked. Popnlar stories of the dire 
consequences of slaying them keep up the superstition : a high 
official who had killed one died soon afterwards of some mysterious 
disease, and the death is attribnted to the slain snake ; again, the 
epirit of the snake enters into possession of its slayer, an11 emploqs 
the vocal organs of the latter in uttering i~nprecations on hi~nself 
until death mercifully removes him. Dr. Mucxowan gives a large 
number of stories of this character. A number of others refer to 
the retribution on snake-killers after their own deaths. Gratitude, 
as well as vindictiveness, is ascrihed to snakes, of which some 
characteristic stories are given. In  conclusion, Dr. Macgowan 
observes that the recently established vernacul:tr press in ('hitla 
furnishes inexlial~stible stot.os of folk-lore. " Paragrapl~s tleqcrib- 
inp popular superstitions, i~npossible occurrrnce*, mo~istrosities 
and so forth, constitute a yreat portion of their matter." In re- 
gard to snakes, the marvel is that any are killed at all in China, so 
Inany dreadful plinish~nents nre ~uppose~l  to orertakc their destroy- 
ers ; and, indeed, it is consitleral a work ~neriting favour here and 
hereafter to purchaee oaptured snakes n~id liberate them. Never- 
theless, poisonous snakes are not numerous in China, probahly 
because their presence is inconvenient to Chinese farmers, and 
they are therefore destroyed, folk-lore notwithstanding.-~Vahrrr. 
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NOTES ON THE UTILIZATION O F  FORESTS. 

(Continued from page 147.) 
CHAPTER 111.-FEILWO AND CONVERSION. 

IN utilizing a forest we must be guided by the extent of the use- 
fulness and value of the produce it yields, and, so long as no 
injury accrues therefrom to the productive powers of the forest, 
also by the condition and demand of the market. As the circum- 
stances of the market are very different according to the nature of 
the district and to the local manners and customs, these require to 
be very carefully studied. 

I n  the present chapter we will study the following points :- 
I.-Organisation 4 labour. 

11.-Agenoy by which work is carried out. 
111.-Tools employed in felling and conversion. 
IV.-Season for felling and conversion in the forest. 
V .-Felling, 

TI.-4onpersion. 
VI1.--Seasoning and stacking. 

SECTION I.-OBGANISATION OF LABOUR. 

The productiveness of any industry is in direct proportion to the 
safficiency, competence, and organisation of the labour engaged in 
i t  I n  the case of forests the efficiency of the labour employed in 
realising its yield not only determines the extent to which tbe 
producte turned out satisfy the requiremen$ of the market, but 
also influences the amount of outturn in money as well in produce, 
a n d  nd nnfrequently even the success of the treatment adopted. 
The men must be tractable, sober, industrious, strong, hurdy, and 
enduring, inured to the climate, accustomed to life in the forests, 
and  thoronghly skilful in the nse of their tools. India has this 

. 2sr 
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great advantage over most other countries in that its labouring 
population' being almost purely agricultural, nearly everyone from 
his boyhood is more or less expert with the axe. 

The best men to get, if they are otherwise suitable, are those 
living inside or immediately round the forests. Such people are 
from their childhood accustomed to a forest life, are not afraid of 
wild beasts or the climate, know the trees and their characteris- 
tics, and, from long familiarity with the place, take an interest 
and often a pride in the welfare of the forest to which imported 
Inen cannot but be strangers. Moreover, they are available a t  
any moment during the slack season for agriculture, and are hence 
also not so costly a3 imported labonr. I f  such men can always 
look forward to having remunerative work to do during the time 
they are not engaged in their fields, they associate themselves cor- 
dially with the forest establishment and become a very effective 
addition thereto for the general conservancy and protection of the 

&rest. As a rule, the aboriginal tribes, such as the Gonds, Bbils, 
Sonthals, &., are the best adapted for the purpose ; they are not 
only most amenable to discipline and control, but, depending to 
a very geat extent Ibr their livelihood on the produce of the forests 
and on the work therein, they are a l ~ o  more willing and expert 
workmen. The effectiveness and cheapness of local labonr is sin- 
gularly increased by according to the people who come to work 
small privileges which cost the owner of the forest littlelor nothing, 
such as grazing for a limited number of psttle, removal of a few 
head-loads of tireqood, and minor produce, kc., either free or a t  
nominal rates. 

An indispensable condition for a sufficiently numerous body of 
well-trained woodmen is regularity and continuity of annually re- 
curring work ; but with local labour available, sudden unforeseeu 
demands for mere axe-men cannearly always be met without difB- 
oulty. It is, however, otherwise when sawing work has to be done, 
knowledge of the use of the saw being, from caste prejudices, prac- 
tically confined to the carpenter class. Hence a body of l o d  
sawyers cannot be trained and maintained without regular annual 
work. 

In  case local workpeople are wanting or are insufficient, labour 
must be imported. If it is possible to get the new men to settle 
down with their families pernisnently in the looality, tbisehould be 
done, otherwise ine5cient men will have to be employed or a heavy 
compensation, in the shape of high wages, must be paid to good 
men for the journey to and fro, and for long absence from tbeir 
homes, especially if they are townspeople. Another great drawback 



inseporably connected with irnported labour, nnless work is steady 
m d  continuons and on a sufficiently large scale, is the difficulty and 
sometimes impossibility of obtaining it in adequate quantity. 

Whether the labour is local or imported, the men may be paid 
either by the day (daily labour) or by piece-work. The latter sys- 
tem has always this advantage, that i t  is cheaper--oftan very much 
cheaper ; on the other hand; as it holds out a temptation to work 
hurriedly, its resulti are not always eatisfactory. Moreover, it can 
be adopted only when the quantity and quality of the work turned 
out can be rigidly tested and gauged. The cutting back of coppice 
and the exmation of cleanings and thinnings are best done by daily 
labour. 

Whether the men are paid by the day or by the amonnt of work 
done, they should be divided into gangs, each under a headman or 
1n:lster-workman elected by the gang and approved of by the em- 
ployer. The headman should, in the case of daily labour, be paid 
somewhat higher wages than the rest of the gang, and he should be 
responsible for all his men. The gangs should be just large enough 
to be within the control of a single man ; and hence i t  should also 
not be too small or there will be waate of power. 

The amonnt of work to be done will often vary above a certain 
known minimum. This minimum will fix the permanent strength 
of the combined gangs, and for any work above this minimum occa- 
sional workmen must be employed. These occasional men are best 
distributed amongst the existing gangs and not organised into sepa- 
rate gangs-a plan that will obtain from each headman the greatest 
amount of usefulness of which he is capable, and keep up every 
gang at  its highest point of efficienoy, by making the new men 
work side by side with those who have been accrustolned to it, 
and by enabling the employer to get rid of inferior men without 
weakening or breaking up his gari$s. 

No organisation can be successful unless there exists a definite 
set of working rules, which presoribe the working hours and days, 
the kind of work to be done, the rates to be p i d ,  the mode and 
days of payment., the obligations of the workmen, the punishment8 
to be inflicted for infringement of those obligations, and the special 
concessions, if any, accorded by the employer during good behavi- 
our  or under certain speoified circumstances. Under the head of 
obligations of the msn, enter, among other things connected directly 
with their work, the following matters :-Their camping ground6 
or villap;es, as the caee may be, sanitary arrangements, abstention 
from avoidable injury to the forest or forest area, immediate report 
of injury by others, liability to be called out to extinguish tbrest fires, 
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or to help the establishment in  tracking and arresting of federg  
and so on. The punishments may take the form either of forfeiture 
of wages earned or of longer houre, or of c u ~ m e n t  of privilege& 
Moreover, certain cases of infringement of the prescribed obligations 
may be punishable nnder the forest or other law. Among nocee- 
say concessions due from the.emplqer are payments to sick men, 
especially sufferers from accidents; advances nnder certain circum- 
stances; special rewards for extra good work; arrangiilg for s a p  
plies of food ifotberwise unobtainable, even to the extent of baring 
part or whole of the cost of carriage ; concessions of timber and 
grass for building huts for the men, and of firewood for cooking or 
warming purposes. I n  the cage of large operations giving eteady 
elnployment all the year round, the employer msy establish villages 
for his workpeople and their families, granting each family or house- 
hold some land for cnltivation at low rents and tbe privilege of 
grazing, free or at special rates, a fixed number of cattle. F m t h e ~  
more, he may raise and maintain a Provident Fund, to which eacb 
'workman will be bound to contribute, and he may establish primary 
schools. 

The work of felling and conversion may be carried out either by 
direct agency of the owner of the forest (departmental agency as 
it is called in the case of the Rtate being the owner) or by the par- 
chaser of the standing produce. The former method is obviou~ly tlie 
one which offers tbe best guarantee of eflectiveness from the point of 
view of cooservancy and treatment, if well organised nnder the 
direction and snpervision of experienced, energetic, and h s t  
men whoare in close and constant touch with the fluctuating affairs 
of the market. The system also saves to tbe owner a part or the 
whole of the profits that wonl8 otherwise fall to the wholesale 
purchaser of the standing unconvertad material. Tbis is especially 
true in the case of the privato owner, wbo gives his personal atten- 
tion to the working of his forests. 

I n  the case, however, of State forests or of forests belonging to 
corporate bodies, the entire directing and supervising agency is n6- 
cessarily hired, and hence the requisite industrial activiCg and zeal ie 
nearly always wanting, and even if they are present, the inevitable 
red tape, with its attendant hundred checks and ceaseless circumlo- 
cutions, kills all initiative, damps urdour, and renders the working 
agency at best but a s lug~ish machine. Moreover, corruption not 
unfrequently eats into profits, and may even make a possible paying 
forest a losing or unworkable concern. Lastly, owing to the 



peculiar constitution of the departments which together comprise 
what we call the Government, favouritism (for those who confer 
appointments have no private interests at stake), and the essentially 
permanent nature of service in any of those departments (except 
in the case of notorious dishonesty or gross incompetence or care- 
lessness), unsuitable men, contrary to the custom of private mana- 
gers or proprietors, are retained and entrusted with important 
duties and large powers, which they exercise to the detriment of 
the State, Hence the economical superiority of State over private 
agency in felling and conversion operations is more often apparent 
than real, especially in a country of almost pure officialism such 
as India is. 

I n  any case, private agency alone can be resortad to (1) when 
the money returns are not expected to cover the cost of felling 
and conversion, except in the few instances when the State may 
have to work at a loss in order to open the way to private enter- 
prise ; or (2) when only a few scattered trees possessing special 
characters and hence commanding specially high prices can be 
aold ; or (3) when the annual coupe is divided into small lots 
either for convenience of supply, or because, owing to the poverty 
of the district, large and wealthy dealers do not exist ; or (4) 
when the trees are surrendered to right-holders ; or (5) when 
the establishment is too weak to undertake anything beyond 
merely seeing that ihe forest suffers no harm from the felling and 
conversion operations ; or (6) when the coneumers in the immediate 
neighbourhood of the forests are so poor that they require only 
small quantities of firewood and small timber, which, from not 
being able to pay others, they must cut and convert themselves. 

On the other hand, the agency of the owner alone can be em- 
ployed in cleanings and thinnings, since in both these operations 
the selection of the stems to be cuband their removal must proceed 
pan paseu with one another. I n  after-fellings also, when serious 
damage is to be feared for the new generation, private agency 
should, as far as possible, be avoided for the felling and rough 
conversion of the trees. 

These tools, according to the purpose for which they are used, 
are- 

For cutting down saplinga and Bill-hooks (Fig. la), light ares 
sn~all poles, ... .. . ... { (Fig. 13) .  

For cntting down treea above Folli~~g axes (F(9 .  20), cross-cut 
the ground, ... ... ... [ aans (hip. 31, 14, md 37). 



Felling axes (Fig. 20), gnibbing . 
axea (Fig. 24), grubhing chisel, 

by roots levers (I*igs. 43 and 46), the and grubbing out ecrew-ja& (Fig. 45), windlms, 

derricke, wincher. 
Cheins, levere (Figr. 43 and 46), 

For directing the fall of trees, . the screw-jwk (Fig. 45), t h w t  
pole (Fig. 44). 

For lopping and topping and Felling axea (Fig. 20), cross-cat 
logging, ... .. ... { saw. (Figs. 83,81,87, and 89) 

For dreeaing or cutting up small f Bill-hooks ( f i g .  18), light u m  
(Fig. 25), frame orw-aut MW ...... wood, .' I (Q. 38). 

For splitting Splitting axes (Fig. 25), wdgcr ... . . . . a .  { (Pe.  41). 
... Formovinglogs, ... Levers (Fig. 47). . 

f i r  d-inl5 or roafi-hening Trimming (Pig. 29). ... ... 'ogs, ..a 

For converting lop ,  ...... Saws (Figs 34, 35, and 86). 
It will be most convenient .to describe the various implements 

in the following order :-(1) bill-looks, (2) axes of all kinds, (3) 
saws, (4) other grubbing tools, (5) tools for directing the fall of 
trees, and (6) other tools. 

The most suitable forms of this tool are represented in Rg.  18.. 
Bill-hooks are used principally for cutting down thin stems, which 

Fig. 18. 

Bill-Anoh; (*tA oryimal nu). 

Information regarding "dahs" uned in Burma and North-k t  Indu ie 
wanting and would be gratefully wived. 
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cannot' stand the shock of an ordinary axe, and for trimming off 
small branches and preparing faggot wood. They require less 
room to swing than axes, and are therefore more convenient to me 
in dense young growth ; but in the exploitation of bamboo clumps 
their short handle and long blade are not so suitable as light one- 
hand axes to be described lower down. 

A11 axes agree in consisting of a Iread, in the eye of which one 
end of the handle or haft ia fixed. The portion of the head from 
the cutting edge to the eye is called th,e blade, that on the opposite 
side being the back of the axe. The head may be entirely of steel, 
or of iron edged with steel (the more usual case, as steel is quite 
unneceesary except a t  the edge). The temper of the edge must 
be exactly suited to the hardness of the wood to be cut. If the 
steel ia too highly tempered, it will break; if not sufficiently 
tempered, the edge will be turned. Soft-wooded trees require n 
higher temper than hard-wooded treea. 

1. TJM felling me. 

A m o ~  OF THE ~ x ~ . - T h e  action of an nxe is to seam, to crud, 
and to shar. The severing and shearing actions are in direct 
proportion to the sharpness of the edge and the thinlless of the 
blade combined, while the crushing action is in inverse proportion 
to the same. When an axe is driven at right angles to the fibres, 
there is no shearing action at  all, only severing end crushing ; but 

Fig. 19. when the blow is delivered obliqnely, all three 
actions take place and the axe produces ita greatest 
effect. Another reason why the obliquely driven 
axe penetrates further ia that the lower lip of the 
wound i t  makes (see a in Fig. 19), bends easily 
downwards and thus widens the gape, so as to 

..... I allow the blade to continue its onward motion ; 
whereas when the out is perpendicular to the axis 
of the tree, the severed fibres have to be crushed 
away longitudinally to produce a wider opening 

for the entry of the thicker hind portion of the blade into the 
wound. 

WEIDHT OF THE AXIS-HEAD.-T~~ of course depends to some 
a t a n t  on the strength of the ax+man, but it is eesentially regulat- 
ed by the degree of hardness of the wood to be cut and the size 
of the tree to be felled. The softar the wood, the more easily ere 
the fibres crushed and displaced, and, rrs a rule, also separated from 
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one another, whereas in hard wood the axe can do very little crash- 
ing and comparatively little splitting, and must hence act chiefly 
by severing. Hence hard woods require a lighter and thinner- 
bladed axe than soft woods. Very light thin-bladed axe5 must 
be wed with small poles and saplings in coppice fellings to save 
the roots from violent shocks and consequent rupture, and also 
whenever the stem is so thin and pliant as to yield before the blow 
from a heavier axe. Thus the weight of the felling axe for any- 
thing above small poles varies fiom 1+ to 34 lbs., the latter limit 
being attained in the conifer forests of tbe Himalayas. For  a 
stem having a greater diaqeter than 6 inches the weight of the 
axe should not be less than 2 lbs. For the special case of thin 
yielding stems and of small poles in coppice fellings the weight 
should be about 1 lb. more or less. 

SHAPE OF THE HEAD.-T~~ shape of the axe-head L extremely 
varied, especially in India, where no machinery is employed in the 
manufacture and the smith follows his o m  sweet will so long as 
the product of his handiwork bears a general resemblance to the 
model he is imitating. Information on this point is, therefore, 
very scanty, and hence in Fig. 20 below only n few good patterns 
of axe-heads used in India are reproduced. 

Fig. 20. 

Some good t d l n r  fc11i+g aa-er (qvth wigr'taaf r i l e ) .  A,  N a a r  paftm (rp 
t o  8 Ibr.). B, Amatitrat pattern (up t o  81 164.). C, D, and E, N ~ t h -  H'rd 
iiimalaycu (up to 81 &.). F, Bond pattern (wp to  31 Ik). 
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I n  some axes the cutting edge forms a perfectly straight line, 
but a slight curve is always to be recommended : firstly, because 
in a straight edge there is risk of the nearer corner striking the 
wood first and breaking off, whereas, when the edge is curved, the 
middle of the curve, which is the strongest portion of the edge, 
always strikes and enters the wood first, and is followed by the rest 
of the edge ; and, sec*ondly, because, as a consequence of this last 
mentioned fact, a curved edge penetrates deeper. 

The width of the edge will depend on the hardness of the wood. 
The harder the wood is, the narrower must be the blade, in order to 
secure effective penetration. 

I n  every good felling axe the weight should be accumulated prin- 
cipally just in front of the eye, so as to give i t  as much steadiness 
as possible in the stroke. Such a disposition of the weight also per- 
mits of the faces of the blade being made slightly concave or a t  least 
perfectly straight. This fact is of $0 slight importance, with re- 
spect to penetrative power, in our Indian axes, as otherwise, the 
eye being circular, the blade would taper down too abruptly. 

The eyo may be either circular or oval (the narrower extremity 
being directed towards the edge). The opening of tbe eye is not 
the same throughout, but is widest a t  the further end in order to 
prevent the head from slipping off the handle. An oval eye (Fig. 

filli?rg axe wit?& oval eye and cursed handle (4th original ~ z e ) .  

21) secures greater rigidity for the handle, distributes the weight 
properly by enabling an even taper to be maintained, and, as shown 
in the next paragraph, also enables the axe-man to deliver a steadier 
stroke. Per contra, it has two disadvantages as compared with a 
circular eye : the handle requircs some ek~l l  to prepare, and as i t  
must be put into tho eye by the lower extremity, i t  can be fixed 
tight only by means of a wedge driven into a slit, which is obviously 
a source of weakness, and from which the wodge has a constant 
tendency to slip out. In  India the eye is nIways circular. 

THE H A ~ ~ ~ ~ . - A c c o r d i n g  as the eye is oircular or oval, the 
2 1 
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whole of the handle is round or the lower quarter or fifth of i t  is 
flat. I n  the latter case the woodman, having flat s~~r faces  to feel 
with his right hand (with which he directs the blow and which he 
siides down to near his left hand as the axe descends) can aim a 
much steadier blow than when a completely cylindrical object, the 
feel of which is the same whatever its position is, slips through 
his hand. An oval section near the axe-head also gives the handle 
greater dimension parallel to the blade, just where g r a t e d  trans- 
verse strength is required. Lastly, and this is a matter of prime 
importance, a round handle is liable to work ronnd in the eye and 
thus destroy the entire effect of a stroke, besides possibly causing 
the edge to be turned or broken. On the other hand, a ronnd 
handle is easily obtained, being merely a straight branch or stem 
or solid culm, the lower end of which is just too thick to pass 
through the eye (if i t  is a hard knot, so much the better), and 
on this account requires no wedging at  all to keep i t  in place. 

The hnndle is usually straight-in India always so-but a handle 
of tho shape represented in Fig. 21 gives the axe-man a better 
grip with his left hand and is easier for his right hand. 

The length of the handle varies from 24 to 3# feet. For  very 
hard woods i t  should not exceed 3 feet. 

I n  round handles the fibres a t  the thick end aro apt to get 
crushed in the eye, eventually allowing the head to slip off. This 
is effectually prevented by protecting the last inch or so of the 
handle with a strip or two of thin sheet iron or copper, which g e b  
jammed between the wood and the iron head and renders any 
movement of the latter impossible. 

Information regarding the best wood? for axe handles is want- 
ing. I n  Central lndia and in the plnins of North-Westem India 
epecies of Grm'a,  Zitypltus Jujuba,  and Dendrocalamus strictus a re  
chiefly used. In  the North-West Himalayas Cotoneaster bacillaris 
furnishes handles that last up to two and even three years. 

BRAN L)lS P R I Z E  FUND. 

IT has been decided, at  the auggestion of Sir Dietrich Brandia, to 
utilize the annual iucome of the above fund for the payment of hono- 
raria to any past or present atudent of the Dehm Dun or any other 
Forest Yrhool in India who contributea original articlem in Engliah to 
the '' Indian Forester." 



Sylviculture and kindred subjecta are  proponed ae tlre subjects of 
articlee t o  be sent in under this notice; but to  give a general idea of the  
s tyle  of notes o r  articles wbich, i t  is hoped, will be sent in, an extract 

. from a recent letter from Sir D. Brandis is published. 
I' h e  exalnplee of t h e  kind of co~ltributione which Forest Rangore 

and others educated a t  the  Forest School might contribute, 1 may 
perhaps, among others, instance the  following articles :-I Semla Gum 
in Dehra Dhn,' by K a r ~ i n a  Nidban Mukerji, lb86, page 113; & A  High  
Forest of Quercwr Dilatata,' by Vagrant, 1887, page 124;  ' Sissu-plant- 
ing i n  the Gorakhpur Forests,' 1887, page 213 ; A Note on Quercur 
~ernecarpifolia,' by N. Hearle, 1887, page 3 1 8 ;  ' Teak Sowinga i n  
Flowered Bamboo Forests,' by T. H. A., 1887, page 612 ; ' Notes on 
tlie Chindwin, Upper Burma,' by H. Y., 1887, page 546;  and Mr .  
hicDonellle excellent observations regarding the  time *hi& deodar 
eerds take t o  ripen. 

" I would suggest that  in articles on subjects like these authors ehould, 
a s  rnuch as  possible, confine themselves to  a careful statement of fucts. 
Tliere are many matters connected w ~ t h  the lifu-history of Indian forest 
treee wbich have either not yet been published or regarding wbich 
t h e  accounts are inaccurate o r  imperfect. On t h e m  matters 
a record of accurate observations would be most interesting. Again, 
deecriptione of small, particularly instructive forest tracts or an account 
of successful cultural operatious would be moat valuable, and the labour 
of  putting an account of such matterr, together for the " Foreeter" 
would be mas* useful t o  the  writer himself. Complete accountn of 
t h e  growing stock in some of the larger pluntations of known age, 
giving meaeuremente of the trees of the different classes and the  account 
o f  timber produced per acre would constitute important contributions 
t o  Indian Bylviculture. A n  account of the glowing stock on narrow 
cleared belts, which were made by Captain Wood in Oudh some 20 yeare 
ago, or an account of the results of other eylvicultural operations, 
would tend to throw light upon many matters not yet  sufficiently under- 

* etood. The results of the  efforte made to Recure natural reproduction 
of the  karshu, tbe  Himalayan spruce and silver Br, are  cases in  point." 

Xotes o r  articles, wbich, ae a rule, should not  contain less matter 
t h a n  one page of t h e  " Indian Forester," should be sent to  the  Hono- 
rary Editor, who will decide on the fitnees of the  paper for publication, 
a n d  if be accepts it, he will arrange for early payment. 

The amount payable will depend on the value of the  information 
furniebed and on t h e  extent to  wbich the article will require " editing " 
before being published. Contributione of less than one page will be 
accepted only if they contain important facts concerning the  life-hie- 
tory or  treatment of the principal Indian epeciee. 

Articles o r  notes ehould be written on oue side of the paper only 
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and ehould be eigned with the name or initials of the writer. If not 
aigned with the real name for publication, writers muat note their 
names to the Honorary Editor for pUrpORe8 of identification. Lieta of 
article8 accepted and honoraria awarded from the Brandie Fund will 
be published in the June and December numbers of the "Indian 
Foreater." 

CAMP, VIA DEHIIA DUN. C. R A Q ~ ~ I A W E ,  
24th Muy, 1890. Offg. Director, Forcut School. 

T H E  FOREST GARDEX O F  T E E  UNIVERSITY OF 
GIESSEN. 

THOSE of the old Cooper's Hill Forest students who had the 
good fortune of visiting on their German tour in 1888 and 1889 
the University of Giessen, and of seeing, under the excellent 
guidance of Professor Hess, something of the forec.ts in that part 
of Hesse Darmstadt, will remember the forest garden of the 
University at  the foot of the Scheibenberg. That garden, 17 
acres in extent, is one of the most useful institutions to facilitate 
the study of forestry by beginners with which I am acquainted. 
Not only are the different indigenous and soll~e of the most useful 
exotic forest trees given there in single spocilue~ls and groups, but 
there is also a large number of sample plots which illustrate on a 
small scale the result. of different methods of 'treatment of pure 
and mixed woods. 

Dr. Hess has just published a new and greatly augmented editiop 
of his guide to this forest garden, with plan and a number of 
statistical tables. He tells me that the price of a copy is 1.60 
mark. I n  case any of those Indian Forest Officers who hare 
visited the garden should wish to have copies, Dr. Hoss will, I feel 
sure, be glad to arrange for the needful number of copies to be sent 
ont by the publisher. I t  would simplify matters if one of those * 

gentlemen who want copies was to write to Professor Hess and do 
the needful. 

TIRSCHRNREUTH, BAVARIA, D. BRANDIS. 
13th May, 1890. 

PITWOOD U S E D  I N  T H E  WARORA COAL MINES. 

AT page 39 of the "Indian Forester" for January-Idaroh I 
find a s~nal l  mistake, which i t  may be worth whilo correcting. It 
is said there that " a t  Wnrora iron-wood has beon found to amwer 



P1TWOOD UBED 1Y TEE WABOHA OOAL YIYEB. 261 

best from among the woods growing in the district, but  a s  it is 
scarce, Pterocarpua Marmpium'is.now exclusively uaed." 

This is not, however, the case, as the  woods found to answer 
best for  pit props a t  Warora are  Terrninalia tonaentosa and Uios- 
pyl.os Melunoxylun. These woods have been in use for a number 
of years, and are well liked by the colliery authorities. Last r e a r  
it was proposed to experiment with other woods, as the supply 
of  both Ter~ninulin tomentosa and Dioapyros Jfelanoxylon a t  rea- 
sonable distances from the colliery was getting somewhat scarce. 
A number of woods were supplied, bot they wero unfortunately 
c u t  a t  a wrong time of the year, so that  the  results obtained 
were not fair. However, from the woods sent as a n  experiment, 
Terrninalia belerica was very well reported on as being an  excel- 
lent  wood for props in the colliery. 

I am going to cut a number of kinds of wood during the com- 
i n g  rains for pit props a t  Warora, and will send you the  results as 
soon as I receive them. 

I quote below the Mining Engineer's report on the props of 
different kinds of wood supplied last year. You might care to 
have it, aa it is inkresting. 

A. E. LOWRIE, 
Divisiunal Foreat Ojicer, 

Clranda UivisQon, C. P. 
No. 1, Rohan (Soymida febrijuga). 

'1 Only 13 of these props were received, and they were too large in 
girth. They were slightly worm-eaten, atid seemed as if they would 
split. As 13 is too smnll a number to make a satisfactory trial with, 
I would recommend that 200 more be got." 

No. 2, Bhirra (Chlorozylon Swieterria). 

'& 71 of these props were received. The greater number of.them were 
used in the ' Broken ' working8 and were found suitable. Those of the 
props, bowever, which were placed in the ' Return ' near No. 6 Pit are 
so worm-eaten that I cannot as yet recommend that they be uaed in tile 
pit. If, however, the Foreet Department can eupply us wit11 this kind of 
props in better condition, I would suggest that 200 more be got for 
further trial." 

No. 3, Kate or Kasei (Bridelia retusa). 

" Only 11 of these props were received. They were of the right size, 
and they lopked as if they would do for pit props. They are, however, 
very much fungus and worm-eaten ; the nuuiber received is too amall 
for a eatisfactory trial, and I would recommend that the Forest Depart- 
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nlent be asked to send U 8  100 more of these props, if they csn snpply 
them in good condition." 

No. 4, Mokha (Schrebem mieteni~i~dcs) .  

" 54 of these props were received. They ere very short in the grain, 
and I do not think will stand mnch weight. A few of these props 
which were placed in the ' Return' are not a t  ell worm-eaten ; the re.- 

. mainder have to be tried in the ' Broken.' 50 more might be go t  for 
trial." 

NO. 5, Hitoar or Rioj (Acacia Ieucophlm). 

" Only one of these props was received, and this was too large in girth. 
I t  WILB fairly straight, but  wne very mnch worm-eaten. I would snggest 
tha t  another 200 bssen t  in  for trial." 

No. 6, Sirras (Albizzia Lebbek). 

Only 6 of these props were received, which were not very straight 
and slightly worm-eaten; they are standing fairly well down the pit. 
Other 200 of tbese might be got  for trial." 

No. 7, Keni (dlbizzia procera). 

14 ofthese were sent in, bnt they were not taken over, as they were 
60 worm-eaten. Other 50 of these might be got  for trial." 

No. 8, Bihara (Terminalia btle~icu).  

Bihara is a soft wood, lighter than Tendn and ensier to cut. 
g g  The props received were worm-eaten on the outside, but were good 

in  the inside. Perhaps if they were cut a t  the proper time the worma 
would not attack them. 

Bihara props will probably not las t  a8 long 88 Tendu. A trial is being 
made to see how long i t  will be before they begin to get rotten m d  
require renewal. As, however, the props in the ' Broken' get lost before 
they decay, the Bihara props will, in this re~pec t ,  answer our pnvose  
equally a s  well as Tendu for the ' Broken.' 

" The props we tried did all the work that wse required of them. One 
Bihnra prop spread out a t  the foot, bnt we have had Tendu props d o  
this where there has been great  weight on them." 

T I M B E R  USED I N  PAVING STREETS. 

1~ " Notes on t h e  Utilization of Forests," page  35, Vol. XVI. of 
t h e  " I n d i a n  Forester," I find it stated, i n  al luding t o  t h e  use of 
wood blocks for  pavement, t h a t "  woods used for  this purpose must 
be  hard  and tough,  besides be ing  a s  durable  a s  possible." If this 
d ic tum be correct,  t h e n  I a m  afraid t h a t  t h e  practice i n  L o n d o n  



is wrong, for I think I am correct in stating that now a t  least the 
only wood used for paving is conifer-whether pine or fir I forget. 

When last in London I had daily opportunity of seeing the 
working of the traffic in Trafalgar Square and West Strand, near 
Charing Cross, and how quickly the wood pavement wore down 
under it, and how constantly repair was necessary. Evidently the 
foundation was imperfect, and depressions and dangerous holes 
were constantly forming on the surface. , But also the formation 
after every shower of greasy mud-a mixture, I presume, of woody 
fibre, crushed gravel, and horse-droppings-showed that the pave- 
ment rapidly wore down, as much, I believe, by the action of horse- 
shoes as by the crushing and grinding of wheels. When this 
mud was not thoroughly wet and made semi-liquid, traction was a 
matter of great difficulty, especially on the steep incline leading 
eastward into the Strand, and also a t  starting everywhere, although 
gravel was freely sprinkled on the roadway. The struggles of the 
omnibus horses were painful to witness, and they and other 
horses were continually going down. 

Asphalte, which also is commonly used in Lon?on, is very good 
when dry or very wet ; but i t  also gets very greasy, and as i t  is 
perfectly smooth, i t  affords no foothold to horses. Going down- 
hill a carriage without a brake can with difficulty he stopped, and 
horses seem to lose their nerve when a slight shower falls on the 
asphalte. However accustomed they get to this state of things, 
they are never safe from falling or slipping up ; but some horses 
seem to get expert, and when pulled up going down an incline, 
bring their feet together under them and slide till the friction 
tells. I have seen a hansom cab-horse thus slide for 30 or 40 
feet down hill, without falling, before he could stop. Going u p  
hill a hor~e's fore feet cannot bite on a smooth greasy surface, and 
where his hiud feet also slip, down he comes on his knees. As- 
phalte, I may remark, though almost noiseless under the wheels 
of a well-built carriage, resounds loudly to the tramp of a hollow- 
hoofed horse, while on wood pavement, especially if i t  be out of 
order, wheels make a considerable rumbling, though a horse's 
tread is co~nparatively unheard. 

Seeing and hearing.al1 this while in London, I could not help often 
thinking of what could be done to produce a better pavement than 
either wood or asphalte. A pavement of stone blocks is of course 
better than either, but the noise in the crowded narrow streets of 
London has led to their disuse. On going to Edinburgh, where 
stone " sets " prevail, the noise that a vehicle makes as compared 
with what we have been accustomed to in  London is startling ; 



but the streets there are wider and the t r a 5 c  much less than i n  
London. 

What  I heard from a casuaI acquaintance as to the latest 
practice in America gave me a clue. I have seen no account 
of this in print, not even in some articles I lately read in a n  
lcdian Engineering paper on the .paving of A~nerican streets ; and 
as it and the plan I have to ~ u g g e s t  relate to n method of using 
timber, I think mentionpf them will not he out of place in the  

Indian Forester." I was told that wood pavement is now made 
by setting pine planks, about an inch in thickness and out to the 
cross-profile of the road, on edge, with intervals filled up with 
fine concrete or mortar grouting. I t  is a modification of this 
p ~ a d  which, I think, would meet the case of London. Planks a re  
better than blocks for two reasons ; first, because of their longer 
bearing on thesubstructure, and because they presen't much fcwer 
joints parallel with the direction of the traffic, and they cannot tilt 
up or sink as individual blocks do, and so produce holes such as I 
observed about Charing Cross ; and, second, because the more 
adjacent joints of a plank-on-edge roadway give a better footbold 
to horses. But still such a roadway must get very greasy. My 
id= is.that the spxces between the planks might be tilled up only, 
say, half way with mortar or fine concrete, or with planks of half 
width, and that above that, up to the surface, might be substitutad 
r ~ l l g h  slate&on-edge, or chips and shivers of stones, either such as 
oan be found in a quarry or stone cutter's yard, or made specially 
from some suitable stone which would split readily to the required 
thickness. The close joints of such a roadway would give footing 
to horses ; and while the stones would protect the edges of t h e  
planks, the wheels would probably grind down the edges of the 
slates or slabs fast enough to prevent the road being too rough. 
And probably no spreading of gravel would be required, as t h e  
d&& of the slates or stones would serve that purpose. 

THE SOCIAL POSITION O F  FOREST OFFICERS.  

Way is it, I wonder, that a Forest Officer below the rank of Con- 
servator has no place in the Precedence List ? Why should he be 
liable to be ranked below the last joined civilian or subaltern ? A 
Foreat Officer holds a certain position, and it would be a bad thing for 
the  service if he did not keep up and value that position. There- 
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fore, in a country like Indih, where precedence is thought so much 
of, his proper place should be given him in the list. Probably the 
oinission to do so was an ovorsight, and it only requires to be 
brought to notice to be set right. 

20th May, 1890. PREOEDENCE. 

Strange to say, after writing to you yesterday, I heard of an 
authentic case of n Deputy Conservator* of Forests having been 
ranked at a social gathering below an Extra Assistant Commis- 
sioner. I t  is not necessary to mention names. The next step would 
be to place us below Tehsildars-not a long step either from 
Extra Assistant Commissioner to Tehsildar, as they are both drawn 
from the same classes. I am an easy-going man myself, but I 
am afraid if a host treated me like this I could not take it meekly, 
but should wish him good evening and retiro to an extempore 
tin dinner by myself. 

The fact that such a thing has occurred shows that our rank 
reqnires o5cial- recognition, unless Government wishes the depart  
ment to take a lower tone. I trust Conservators will try to get the 
matter righted. 

ED~TOB'S  nor^.--In our insue for January 1869 we d i d  this question 
in connection with the conwasion to 1)ietrict Superintendenb of Police, 1st and 
2nd grades, of a place in the Warrant of Precedence. We thought that we had 
only to set the ball rolling to bring forward a number of Forest Officers to 
umtinne the rgitation. Let every Forenter remember and act on the old pro- 
verb, that Qod will help only thoae who help themeelves. Experience has proved 
that Connewatom, happy in their own gond fortune, will not move in the matter 
an their own initiative. Henoe Depnty and Aasbtant Conservatorn munt for on- 
roore themnelves up from the lethargy into which hard work and bad proapeoh 
have plunged them, and endeavour to move the Government to do them at loet a 
small nct of tardy justioe. 

THE TEMPERATURE OF THE QROUND.-At Calcutta the soil is, on 
the average, 2.7' hotter than tho air, at  Allahabad 2.4' hotter, at 
Jeypore (where the soil on which the instrument is placed is a]- 
most pure sand) 5.8' hotter, at Lahore 6.6' hotter.-Indian Me- 
temEogieal R q o r t  . 

2 K 



JJ. PEVIEW. 

ROUGH DRAFT O F  A MANUAL O F  INDIAN SYLVI- 
CULTURE, PART I., GENERAL PRINCIPLES. 

By E. E. FERNANDEZ, Dehm Dun. 

ON a visit which Mr. Fisher was good enough to pay me a short 
time ago, he drew my attention to the circu~nstance that no notice 
had yet appeared of Mr. Fernandez's Hand-book of Sylviculture. 
When I received a copy of this work, nearly two years ago, I fully 
expected that some one from among the distinguished and experi- 
enced Forest O5cers in India would review it in the " Indian For- 
ester." As this has not been the case, I may perhaps venture to 
offer some of those remarks which occurred to me when reading it. 

The a ~ t h o r  hirpself does not claim any literary merit for his 
book. He designates it as a collection of rough notes, which 
he put together for the purpose of his lectures a t  the Forest 
School. Perhaps, therefore, no review of this publication in the 
ordinary sense of the term was called for. A11 I intend doing on the 
present occasion is to say a few words regarding certain chapters 
which appeared to me specially interesting. 

The remarks made by Mr. Fernandez concerning the struggle 
for existence in a forest crop, the gregariousness of some and 
the sporadic occurrence of other species, merit attentive study not 
only by Indian, but also by European, Foresters. The strnggle for 
existence he treats under four heads. 

The first case considered by him is that of a pure crop composed 
of individnals of one and the same age. At the present time this 
case is, for obvious reasons, not one of common occurrence in India. 
The d l  forests, for instance, although consisting allnost exclusiv+ 
ly of one species, as a matter of fact are composed of individuals of 
widely different ages, thickets of young seedlings surrounding the 
mother trees and alternating with masses of s61 poles. Eventual- 
ly, after systematic forest management has continued longer, there 
will doubtless be extensive areas of pure d l  forests, consisting of 
individuals approximately of the same age, and it will then be a 
very interesting study to see how those individuals which possess 
greater innate vigour, as Mr. Fernandez correctly calls it, o r  



which, from accidental causes, have grown up on a better patch of 
soil, or have been protected against fire or other injury by spe- 
cially favourable circumstances, how snch more favoured individuals 
take the lead and survive, constituting tbe find crop of the forest. 
I t  will then be seen that the number of stems per acre and the 
proportion of the plants under suppression diminishes as snch a 
forest grows older in a manner similar to the spruce forest on the 
Harz Mountains mentioned by the author, which at the age of 20 
years consisted pbr sore of 9,373 stems, of which 49 per cent. were 
overtopped, forming the subordinate wood, which would eventually 
be suppressed and eliminated, whiIe at the age of 120 years only 
241 stems were left, of which 4 per cent. only were overtopped. 
As examples of the first case, the author mentions forests standing 
on land which at one time was subjected to, what he calls, the bar- 
barous system of cultivation, which is known as toungya in Burma 
and as kumri in Southern India. I n  speaking of this system, the 
author mentions several vernacular names not universally known, 
such as those in the Shan language, in Tamil, and in Kanarese. The 
system not only has different names in different provinces, but it 
also is practised in a variety of ways. 

I n  the Central Provinces, for instance, the practices known as 
dhya and bewa are believed not to be quite the same. A pre- 
cise account of these systems as they exist in the different pro- 
vinces with the local designations would, I feel sure, interest many 
readers of the '' I ~ d i a n  Forester." As another instance of the first 
case the author justly mentions the tamarisk forests of Sindh, 
on the banks of the Indus, which owe their origin to seed brought . 

down by the river and deposited on newly formed land. 
As instances of the second w e ,  pure forests composed of indivi- 

duals of all ages, the foresk of Pinus longifolia, of khair, of d l ,  
of &rdwMckia binata in Central and South India, and of dnogeiesw 
pmdula in Rajputana are enumerated. 

The third case, comprising forests which consist of different 
species but of individuals of one and the same age, is treated of 
a t  great length ; but such instances, when the individuals of a 
mixed crop are of the same age, are as rare in India at the present 
time as the cases of pure forests of one age. For practical purposes, 
it would probably be sufficient to combine the discussion of the 
tbird case with that of the fourth, when the mixed crop is com- 
posed of individuals of all ages. The third case is treated nnder 
17, and the fourth under 18 heads, in addition to which in both 
cases a very large number of sub-heads are enumerated. I t  wot~ld 
make matters cloarer to the reader if this excessive clali~ification 



were simplified. There are many excellent passages, but they want 
arranging and condensing. Thus the description of the bite and 
tread of the different kinds of cattle on page 35 is very good. On 
page 46 the anthor justly lays great stress upon the relative ability 
of trees to pusb through cover, either by means of their strong 
leaders, as teak in India and the ash and the sycamore in Europe, 
or by means of their slender shoots, which insinuate themselves 
through the crowns of the trees immediately above them, se Uard- 
wickia binata. The table given on page 56 of the relative humi- 
dity of the air during the four hottest months a t  places within and 
outside the natural range of the d l  tree is very instructive. On 
page 58 the author discusses the effect of aspect upon the character 
of the forest growth, and among other instances cites one specially 
interesting case from South Nimar, where flardtodckia occupies the 
southern slopes, while the northern ones, being cooler and moister, 
are covered chiefly with a dense teak copse. The effect of aspect 
upon forest growth is very marked in India and in all warm coun- 
tries. I n  a new edition the anthor would do well to treat this s u b  
ject much more fully than he has done in the volume before us. 
Closely connected with his remarks on the s t r ~ g g l e  for existence 
ia what the anthor says concerning the gregariousness and sociabi- 
lity of species. In  a country where the peculiarities and r e q t i i  
ments of forest trees are not as well known as in Europe, and where 
the character of forests has not yet been materially altered by sys- 
tematic forest management, i t  is a legitimate question to consider 
why certain species are gregarious, i.e., why they form pnre for& 
of large extent, and why certain other species-in fact the majority 
in India--& not as a .  rule form pure forests, but only occur in 
mixed woods with other species. Another qubstion of equal im- 
portance is, why certain species which are generally @ic, or 
social, as the anthor calls it with a b r m  less hnppily choaen under 
certain circumstances, are found to form pnre forests to the exclu- 
sion of other speciea. These two questions, which have important 
practical bearings, are discussed by Mr. Fernandez in the 3rd 
chapter of his first book. 

SB1 (Sllmea robueta) is the first gregarious speciea mentioned, 
and the anthor is doubtless right in giving the first place among 
the qualities which enable this tree to cover the ground with pnre 
forests to the exclusion of other species, to ita peculiar nature, 
owing to which i t  either flourishes in all its vigour or is complete- 
ly absent. Thus within the limits of its distribution the tree 
dis:ippears the moment it reaches n too binding soil combined 
with an ircperi~~eable subsoil. It is to a very remnrkable extent 



BOUOH DRAFT OF A MANUAL OF I N D I A N  BYLVICULTUIIE. 2 69 

unirble to resist hot winds and other unfavourable influences of 
climate. Its distribution is limited by sharp boundary lines, but 
within these limits it flourishes more vigorously than its compa- 
nions, and hence its gregariousness. 

Other points in favour of the s61 tree are the general aversion 
of cattle for its leaves, its profuse seeding almost every year, the 
fir11 of the seed after the forest fires and at the beginning of the 
summer rains, the immediate germination of its seed, and the great 
length of its tap root, which the author says has been traced down 
to 60 feet and more. Its long tap root enables it to flourish on 
the waterless gravel of the Bhabar at the foot of the Himalaya. 

Again, the ability of yonng dl plants to stand fairly dense 
cover, its remarkable coppicing power, caused by the readiness with 
which buds develop at the base of the stem, its lofty stature, as 
well as its great longevity, which exceeds that of its companions, 
all these are important natural advantages, which this species 
possesses over others. They are enumerated under 21 headings, and 
here again i t  is a point for discusvion whether the subject might 
not be treated in a manner which wonld bring it more home to 
students by a less minute classification. 

(DaIbergia Sissoo) is the next species discussed. The 
peculiar requirements of this species in contrast to those of the 
d l  tree are well brought out. As a gregarious species, i t  is 
confined to the shingly and sandy deposit9 in the beds and on 
the low banks of Himalayan streams, where they debouch into 
the p:ains. The soil and locality in which the &8tl delights 
snits only a few other species, of which khair (Acacia; Catechu) 
is the most important. These two species are frequently found 
in equal proportions, but in some places sissu benefits by the 
fact that its leaves are never browsed by cattle or lopped for 
fodder, whereas yonng seedlings and shoots of khair are taken. 
Sissu again has a remarkable tendency to produce suckers from 
its roots, and at an early age forms thickets of dense foliage. 

Finally, the sissu tree stands severe frost. It is much more 
hardy than Acacia arabica, and, if my memory serves me right, 
more hardy also than Acacia Cdechu. I n  a new edition I would 
suggest that the author might put together what is known regard- 
ing the resistance to frost of the principal Indian forest trees. We 
know (Forest Flora, 228) that Anogeissue latifolicr is injured a good 
deal, that Amcia Catechu suffers leas, and that Amia heophluxa 
is very hardy. But since that time the subject has doubtless been 
studied more fully, and it is one of considerable practical import- 
ance. 



A good sketch is given of the pure forests of Pinus longifoolia. 
Apart from the fact that this pine thrives in dry and poor mile, 
which most other species avoid, there is the important fact that 
most of its broad-leaved associates are heavily lopped for fodder, 
and have thus been either entirely destroyed or are kept down in 
the state of low bushes, while this pine is hardly ever eaten by 
cattle. Other advantages in favour of this species are the numer- 
ous dormant buds which enable i t  to resist fires and other injury. 
This peculiarity the tree has in common with other three-leaved 
pines in India as well as in North America. Against injury by 
fires its thick corky bark is a most effective protection. I t  must 
not, however, be imagined that Pinw longifolicr only thrives on 
sbep slopes, as some other passages in this book 'would lead the 
reador to suppose, for very fine woods of this tree are found on 
islands in the Tons and other Himalayan rivers as wdl as on flqb 
with deep soil. 

The beautiful and important pure woods of Anogeissus pendula 
on the dry hills of RajputiLna is the next subject mentioned. I n  
this case there is no doubt that the dry climate of these districts 
suits only very few species, so that it is chiefly the absence of 
competitors which explains the gregarious nature of this tree. 

Bosurellia thumyera, the despised actlai of the Central Provinces, 
has certainly great ability to withstand sun and drought, owing 
to the thickness of the living bark and the absence of foliage 
throughout the dry season, during which, when the atmosphere is 
extremely dry, the temperature high, and the sun powerful, this tree 
probably loses less water by transpiration than many other kinds. 
To some extent transpiration may also be diminished by the viscid 
resinous sap, which fills its tissue. The chief reason, however, 
why this tree in places forms the only arborescent vegetation on 
the dry hills of the SBtpura range is probably the very low value 
set on its wood as timber and as fuel, and the fact that its aromatic 
resinous leaves are not eaten by cattle. 

Hardwickia linata is a species which is gregarious, although its 
leaves are greedily eaten by cattle ; and before regular forest 
management was commenced, the tree was largely lopped. But 
fortunately i t  has the habit of producing more than one flush of 
leaves during the year, each accompanied with a vigorous deve- 
lopment of new shoots, and hence it has an extraordinary power 
of recovering from the severest mutilation and from injury by fire. 
Again, its heartwood, though exceedingly durable, ia so hard and 
heavy as to be exceedingly difficult to work. Hence the demand 
for the timber has been limited, and even before regular forest 



management commenced, mature trees were rarely cut on a large 
scale. 

Great prominence is most properly given by the author to the 
question why the teak tree (Tectotuz grad i s )  as a rule is only 
found sporadically mixed with other tlees, while in certain locali- 
ties and under exceptional. circumstances i t  forms pure forests. 
Such circumstances are found on alluvial flats near rivers and 
smaller streams, and on ground which for a long time has been 
subject to shifting cultivation by burning. Instances of both are 
found in the Central Provinces, where the author has obtained 
his experience, and also in Burma. On the present occasion i t  
will suffice to say a few words regarding the case of pure teak 
forests on alluvial ground. I n  regard to this the author enu- 
merates 16 points, the more important of which may perhaps be 
summarized as follows :-The teak tree seeds annually and pro- 
fusely. The nuts, surrounded as they are by a light spongy cover- 
ing, are readily transported by water and collect in large qnanti- 
ties on alluvial flats along the streams, a t  the head-waters of which 
the teak is found growing. After the seeds have germinated, 
the thick tap root and an abundant coppicing power of the tree 
gives it a great advantage over its companions in its power of 
surviving forest fires and other injuries. The large leaves of the 
young tree colnpletely shade the ground and prevent ot.her species 
from springing up. After the fires, the enormous strength and 
height of the shoots at once secure to this species the upper hand 
where i t  is in large quantity. Again, up to a certain age-say up 
to 80 or 40 years-teak, as the author correctly puts it, forms by 
itself a complete leaf canopy excluding all other growth, including 
even grass. Mr. Fisher informs me that even in the Kulsi Plan- 
tation of Central Assam, beyond the natural range of teak, there 
were d l  poles on the ground where the teak was sown. So 
powerful was the growth of the teak plants that in the course of rr 
few years they caught up the sAl and have doubtless now over- 
topped them, though the plantation was established in the midst 
of a natural A1 fore&. 

The points here mentioned fully explain why'the teak in such 
locallties gets the upper hand of other species frequently asso- 
ciated with it, such as Taminalia and Anogeissuo, and in Burma, 
Homalium and Nauclea. The most vigorous and hence most 
dangerous companion to the teak, however, are the different species 
of ban~boo ; and if the author had had the good fortune of spending 
part of his service in Burma, he would doubtless have devoted a 
separate chapter to the struggle of existence between bamboos 
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and the teak troe-a question &he importance of which can hardly 
be overstated. This subject ought to occupy. a prominent place 
in every hand-book of Indian sylviculture, however elementary. 
The author may justly object to this remark, and urge that his 
work is, as stated on the title page, limited to general principles, 
and that the application of these principles must be reserved for 
a special work dealing separately with the chief speoies of Indian 
forests. It may, however, be doubted whether Mr. Fernander 
really does confine himself to general principles. SO much valu- 
able detail is given, and so many applications to individual speciee 
in the work before us, that, as a matter of faot, it deals with some 
important portions of sylviculture as applicable to Indian foreate. 
On alluvial flats, in Burma certainly, the teak is enabled to form 
pure foreets, only when the bamboo is absent from snch localities. 
Where the bamboo is found, as is frequently the case, we have 
even on alluvial flats a mixed forest of teak and bamboos, similar 
to that on the hills. 

On the banks of the Mapwine and Beeling atreams, in the 
Martaban Division of Burtna, there is, or at least was in my time, 
on light sandy alluvial soil a large extent of nearly pure teak 
forest. The trees were tall, but the stems, instead of being re- 
gularly round, were fluted and tapering. However, there they grow 
to the exclusion of almost all other trees. A t  a distance from the 
banks of the streams, on undulating hills, there were teak localities 
of a different character. Bamboos and trees of other kinds were 
abundant, the stems of teak were tall and of good and regular 
shape. &port on the Forests of Tenaeaerim and Martaban Pro- 
vinces for 1860-61, para. 2 (Selection Records, Government of 
India, Public Works Department, XXXV.). I n  the valleys of 
the hill streams in P e e ,  on the other hand, extensive flats on allu- 
vial soil are often occupied by Tinwa (Cephalostachyum pergracilc) 
and Theiwa (Bambusa Tulda), associated with teak, which is o h n  
abnndant in ~ u c h  localities, because the seeds are washed down 
in large quantities during the summer rains. 

The author enumerates 16 masons why teak, as a mle, ia a spora- 
dio tree. Of these, one of the most important is that it is the most 
useful timber, and that, therefore, before systematic forest menage- 
ment was introduced, it was cut more extensively than any otber 
tree. Again, the seed is all shed during the hot weather, and large 
quantities, therefore, are destroyed by the annnal firea. Anotber 
point against the teak is that its germination is tardy, that tbe 
seed often lies in the ground for one or several years, exposed to 
animals or othor causes of injury, that it often sprouta too late in  
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the rainy season to be strong enough to survive during the follow- 
iug dry season, and is often choked by grass. Teak seedlings of 
the first year are smaller than those of most other trees, and finally, 
like other species which require a great deal of light, after a certain 
age it loses the faculty of forming a complete leaf-canopy by itself, 
the cover of its foliage becoming light, and admits other species, 
even where it origi~lally formed a pure crop. 

Those, however, who have worked in the teak forests of Burma 
know that, as already indicated, the chief reason why teak is gene- 
rally found sporadic, forming a small proportion of the forest, is 
the presence of the bamboo. A teak plantation in bamboo forest, 
when, say, six years old, may appear perfectly safe, there is perhaps 
an undergrowth of thin bamboo switches on the ground, which, to 
the uninitiated, appears harmless or even beneficial. When, how- 
ever, a few years later, the rhizomes of these bamboos have acquired 
sufficient strength and have accumulated a sufficient quantity of 
reserve materials, they suddenly bring forth full-sized shoots, grow- 
ing at once to a height much greater than that of the teak tree, and 
in the second year, when these culms have completely clothed them- 
selves with foliage, they very soon overshadow and gradually kill 
out most of the teak plants. 

In the'second book, which relates to the creation and regenera- 
tion of forests, there is an interesting chapter on the regeneration 
by means of cullns in the case of bamboos. But though this c h a p  
ter contains many remarks which are to the point, still it is much too 
short and might in a future edition with advantage be largely 
expanded. The author, speaking of the time in which a bamboo 
clump begins to produce saleable shoots, makes a statement which 
is very remarkable, namely, that grown in garden soil and watered 
and manured, a baniboo clump may reach this stage in its third and 
even in its second year. The time which elapses between the 
seedling stage and the stage when the rhizome is sufficiently deve- 
loped to throw out full-sized stems is different in the case of differ- 
ent species. The author speaks of bamboos generally, and does not 
say which species he has in his mind. As regards B a r n h a  awn- 
dinacea, which flowered in Dehra Dhn in 1881, I am informed that 
it had not in 1888 formed full-sized culms. My own experience is 
that the larger species roquire much more than 3 years from seed be- 
fore they throw out full-sized culms. Dendrocalamus strictus, as the 
author himself correctly states, requires 10 years in the forest to 
do so, and Colonel Doveton* expresses the opinion that in really 
successful plantations, the time 1iay possibly be reduced to six years. 

" ludinn Poreuter," Vol. IX., p. 535. 



Fire conservancy justly occupies a considerable portion of Book 
' 

III., which deals with the lnainknance and treatment of forests. 
The subject is dealt with in a very complete manner, although 
su6cient importance perhaps is not given to the roligh measures 
of prelimincry f i re~onservanc~,  which, however incom~,let~, yet i n  
tnuny clues for111 the necessary beginning. Thus in the f estern 
Duars of Benpl  it wag fo~ind by u~porienco to be a good phn, as 
a first and preliminary step, boldly to set fire to the savannahs sur- 
rounding dl forest tracts as soon as the grass outside would born. 
Tbe grass outside was hurnt, but the fire did not touch the grass 
nnder the cover of the 981 trees, which was green and not in a con- 
dition to burn. The author ~e rhaps  will say that this more properly 
would belong to a separate work op applied sylvicultrire, but snch 
preliminary practice is found suitable in other instances also. AS 
a nlatter of fact the volalne before us contains mnny important 
matters of detail, and it is difficult to draw the line. 

The author's concluding remarks on the snbject of fire conser- 
vancy will doubtless commend themselves to every thoughtful 
Forester in India. Mr. Fernandez justly urges the great import- 
ance of compiling a fire conservancy map for every forest nnder 
protection, wherever snch is possible. A new man coming in 
charge will, with the aid of such a map, grasp a t  once the condi- 
tions of fire protection in a given forest, and the manner in which 
the work has been carried out. He will, as the author observes, not 
have to grope about in the dark until after disastrous failures 
he ha3 at last mastered all the details of the work. Again, every 
rightthinking Forester will agree with Mr. Fernandez in saying 
that the first essential to success in this respect is to gain and t o  
retain the good-will of the people in the vicinity of the forest. 

The Lqst snbject to which I wish to devote a few brief remarks 
is the fourth* chapter of the 3rd Book, which is devoted to improve- 
ment fellings. The author justly says the object of these fellings 
is to treat the forests in their actual condition, so that while supply- 
ing the wants of the country to their ~ltmost limit, and yielding 
a large surplus revenue, they may be brought, as quickly as pot+ 
sible, to their hilrhest condition of productiveness. 

This olrject, Mr. Fernandez justly urges, cannot be attained by 
taking out all sound, well-shaped, marketable trees from a forest 
and leaving the rubbish standing. He also is correct in mging 
that an improvement felling is not an elementary operation of a 
special kind not yet described in this manual, but is essentially a 

In the book it ie called Chapter IV., while in the Table of Cuntents it is 
called Section V. of Chapter 111. 



composite one, c o r ~ ~ b i ~ ~ i n g  the ol)jects of every kind of felling 
already treated of. Nevertheless I u n  disposed to think that in a 
future edition the author will do well to devote to this chapter a 
much larger space, and, by way of illustration, full detail might be 
given regarding the experience gained in tho improvement fellings 
which have now during a serios of years been continued with great 
sticcess in  the Dehra Dun &I forests. 

I understand that  the entire edition of this work has I~een sold, 
and I wish to congratulate the author hoartily upon this well-merib 
ed suwess. Perhaps I may be permitted to offer the suggestion 
that a second edition be so far expanded as not to comprise general 
principles only. As already explained, i t  is a mntter for discus- 
sion whether the book, as i t  now stands, really limits itself to an 
exposition of general principles. 

Forestry in India, it seems to me, is not yet sufficiently advanced 
to enahle any one to write a satisfactory manual of special sylvicul- 
ture. The volume intended to comprise the applied portion p r o h -  
bly was to be something like that admirable hook by the late Forst 
Director Burckhardt, entitled S~en z i n d  Pflanzen. That work 
gives a complete acco6nt of the peculiarities and requirements of 
the principal forest trees in Germany. For  our Indian forest trees 
the data are not yet  available upon which to work ~ u c h  an account. 
Moreover, if the work is to be a t  all complete, i t  would have to com- 
prise so large a number of species, even if only limited to those which 
are of practical importance, that the  volumo would exceed all rea- 
sonable limits. The advice which I am hold enough on the present 
occasion to offer to the author's considoration is to expand the  
illustrations given, so as to embody in  them eome of the most 
important facts eshblished up to date regarding the best treatment 
of the principal species. A t  first sight this plan may appear far 
too ambitious, and i t  may be feared that such a book wonld 
be so bulky as to he unmanageable. This, however, need by no 
means be the case, the book as i t  now stands is confessedly nothing 
but a reprint of rough notes put together without any aim a t  liter- 
ary excellence. I f  the author can find time to work up the rich 
material a t  his disposal and the additional information which Fores- 
tors all over India will furnish h i n ~  with, into the shape of a brief 
and concise manuiil, its bulk, even with the additions I have sug- 
gested, will be much smaller than that of the  present volume. 

The author might maintain the present division into throe books ; 
and all that  would be needed would be, in the first book, the title 
of whicb would have to be changed, to add a chapter giving the 
mode of growth and the sylvicultural requircrnents of the wore 



important lndian forest trees. I n  the rest of the book the less 
the author indulges in minute and dogmatic classification, an3 the 
hore  plainly he states what is known regarding the treatment of 
trees and bamboos, the more readily will his book be read by stu- 
dents and Forest Officers. 

It may be urged that the appearance of Dr. Schlich's Manual 
of Forestry renders a manual of Indian sylviculture unnecessab. 
Such an idea is based on a misconception of the facts of the case. 
The splendid work which Dr. Schlich is bringing out has a 
general character, and is intended for Foresters in all English- 
speaking countries, in Great Britain, North America, India, and 
the British Colonies. We may reasonably expect that Dr. Schlich's 
book will do much to stimulate and guide the development of 
scientific forestry in these countries. Mr. Fernandez's work 
relates exclusively to Indian sylviculture, and the more he keeps 
in mind the peculiar requirements of Foresters in India and especi- 
ally of the students a t  the Indian Forest School, the better will he 
accomplish the great task which he has undertaken, and the more 
completely will he utilize the rich stores of his special knowledge 
and experience. 

D. BBANDIS. 

THE O m . a ~ s  OF THE KASI HILLS.-Few people in Bengal have 
any idea of the profusion in which oranges grow ori the southern 
slopes of the Kasi Hills and elsewhere in Assam. I n  computing a 
harvest the oranges, i t  appears, are neither weighed nor measured 
but are actually counted. We are thus informed that the number 
imported last year into Ben@ was 37,053,960, valued a t  one lakh 
and eighty-three thousand rupees. Yet it was a bad year ; for more 
than 754 million oranges came down the rivers the year before, a d  
more than 40 millions three years ago.-Indian Agriculturist. 
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FORESTRY IN T E E  CPLONIES AND I N  INDIA.*--In considering the 
invitation of the Council of the Royal Colonial Institute to read a 
Paper on the subject of " Forestry in the Colonies and in India," 
I had to take into account, on the one hand, that I was sufficiently 
acquainted with forestry and forest. management in India to nnder- 
take the task ; and, on the other hand, that though I had read a 
good deal about forestry in the Colonies, I had never made the 
latter subject a special study, and, above all, that I have never 
visited any of the Colonies. Although I felt the latter to be a 
serious drawback, I decided to accept the invitation, because I did 
not wish to disappoint the Council, since i t  was doubtful whether 
anybody would be found to undertake the task who was eqnally 
well acquainted with forestry in India and the Colonies. I trust, 
however, that I shall have the kind indulgence of the Fellows of 
this Institute, in case I should make any mistake in the data refer- 
ring to the Colonies. I have taken a great deal of trouble to give 
accurate information, but I fonnd it a difficult task to get hold a f  it, 
since it is so very much scattered, and in many cases difficult to find. 

The British Empire extends from the North Polar regions to 
about the fifty-fifth degree of southern latitude. Apart from the 
Mother Country, i t  is represented iin the north chiefly by the 
Ilominion of Canada ; in the tropics by India ; and in the south by 
Australasia and the South ~ f r i c a i  ~olonies, besides numerous other 
Colonies in all parts of the globe. The total area of the Empire 
and the population are estimated as follows :- 

Density of 
in quare Population. population per miles. square mile. 

United Kingdom, ... 122,000 38,000,000 311 
Britieh India,f ... 1,463,000 255,000,000 170 
The Colonies, about, ... 7,600,000 20,000,000 3 -- - 

Total, ... 9,185,000 313,000,000 54 

Paper read before the Royal Colonial Inutitute by Dr. W. Schlich, Principal 
Professor 01 Forestry, Royal Engineering College, Cooper's Hill. 

t These dab include the area and population of the Native States, but not 
those of Upper Burma, which are not scourately known at present. 



In  this vast Empire all sorts of conditions are met with. There 
are all shades of cli~liate represented, from eternal ice to full 
tropical heat ; the rainfall ranges from absolute aridity to almost 
600 inches in a year ; extensive low lands and plains alternate 
with mountainous regions, which attain to the greate~t  elevation on 
the face of the globe. Again, while some parts are densely popu- 
lated, we have in other3 extensive regions with few inhabitants or  
none at all. I t  is obvious that it is impossible to decide in a 
wholesale way whether and how far forests are necessary or even 
desirable in the various parts. That question must be btudied and 
answered for each country separately. 

I n  the first volume of " A Manual of Forestry,"" which I brought 
out lately, I have dealt with the general utility of forests in the 
economy of man and of nature. Here it must nuffice to say that 
forestv are of use owing to the timber and other produce which 
they yield, and the influence which they exercise upon the climate, 
the nlovement of water in nature, the stability of the surface soil 
on sloping ground, the healthiness of a conntry, and allied subjects. 
The degree of utility in the latter respect, usually called the in- 
direct effects of forests, depends chiefly on the geographical posi- 
tion, the climate, and con6guration of a country. The direct 
usefulness of forests-that is to say, in so far as they yield timber 
or other produce, represent capital, and provide lahour-depends 
upon many things, such as the means of communication in a 
country and with other countries ; the control which it exercises 
over other countries ; the quantity and quality of substitutes for 
forest produce available in the country, especially iron and coal ; 
the value of land and labour, and the returns which laud yields if 
used for other purposes ; the density of population ; and, finally, 
the amount of capital available for investment. 

All these matters require careful investigation before a decided 
forest policy is adopted. I t  wonld be quite impossible to deal with 
them all in a Paper of this kind. As regards the timber require- 
ments of the Empire as a whole I am able to give the following 
statement, which I have prepared from the Statistical Records laid 
before Parliament :- 

Annual Imports and Exports of timber, being the average 
calc~ilated from the returns for the five years, 1884-88. 

* Mewrs. Brdbury, Agnew & Co., Bouverie Street, E.C. 



IOTELI, QUEHIEA A N D  WRTHACTR. 

United Kingdom, value, ... ... 615,000,000 
Anstralasia, 1 ... ... 1,284,000 
C ~ p e  of Good Hope ,: ... ... 72,000 

... ... Trinidad, 11 49.000 
British Goirnn, ,, ... ... 87,000 
Barbados, ,, ... ... 24,000 -- 

Total, ... £16,466,000 -- 
I I.-Exports. 

Dominion of Canada, value, ... ... &4,025,000 
India, I I  ... ... 5 1 1,000 
Jamaica, 11 ... ... 175,000 
Ceylon, 19 ... ... 27,000 

- 
Total, ... £4,738,000 

111.-Net Impcrfs into the Empire. 

Value, ... ... ... ... £1  1,748,000 

This table, as will be seen, i? not quite complete, because many 
of the smaller Colonies have been omitted. Again, in some cases, 
certain quantities of timber were included under railway materials, 
so that their amounts could not be ascertained by me. On the  
whole, however, i t  shows conclusively that  the British Empire, 
although i t  is so frequently represented as posseseing more exten- 
sive forests than any other nation, pays every year something like 
£12,000,000 to foreign countries for timber alone. Here, then, ia a 
broad fact. which calls for serious consideration. On more than 
one occasion has the e n d a a v o ~ ~ r  to develop more systematic forest 
management in tho Empire coma to naught, because the limited 
funds required for such a policy were not forthcoming, or other 
interests prevailed over the  dictates of a sound forest policy, while 
the enormous sum of money which goes every year out of the  
Empire w:u lost sight of. 

'Che table shows, also, that  the  Mother Conntry swamps all the  
Colonies and India in respect of imports ; in other words, of t h e  
£15,000,000 worth of timber required annually by the United 
Kingdom, its dependencies could furnish timber valued a t  barely 
over £3,000,000 I have repeatedly drawn attention* to the fact 

--- 

( I ) .  I n  a pamphlet entitled "Afforestation in Great Britain and Ireland," 
written by me for the Earl of Carnarvon, when Viceroy of Ireland ; printed for 
the Government of Ireland byethe Queen's Printing Office, Dublin, 1886. @). *' Mananl of Foreetry," Vol. I., 1889. 
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that the United Kingdom has an area of waste land amounting 
to over 26,000,000 acres, and that less than one-fourth of i t  could 
produce all the ordinary timber, valued at £12,000,000, which is 
now imported. The rest, representing teak and fancy woods, could, 
however, not be grown in this country. I t  is said that these lands 
are required for other purposes, such as grazing, or produce more 
income, for instance, as shooting-grounds, than if planted with 
timber trees, but I h a d  also thrown some doubte on this assertion- 
Be this, however, as it may, the same argument does not hdd  
good in the case of most of our Colonies, where enormous areas 
are available to produce many times the quantity of timber annually 
imported into the United Kingdom, and yet many of them are 
already themselves importing timber on a considerable scale. Take, 
for instance, Anstralasia. Of its area perhaps not more than one- 
third is at present put to profitable use, and the annual imports 
amount already to a value of £1,284,000. Surely, here is room for 
serious thought-a subject with which I shall deal further on. 

India has to provide an' enormous population of 255,000,000 
people with timber and firewood, and, apart from a certain amount 
of teak and fancy woods, that country can probably do little towards 
an increased export of timher. 

The Dominion of Canada has, during the years 1884-88, export- 
ed on an average timber valued at £4,025,000 annually. From 
all parts of the Dominion reports come of the rapid dir~iinutiori of 
the area under timber, which leave no doubt that the exports inust 
seriou~ly decrease at an early date. 

,lVithout going further into the matter, it is clear to anyone 
who approaches the subject with an unbiassed mind that under 
existing ciruumstauces the imports of timber into the Empire will 
increase, rather than decrease, as time goes on. The reason is not 
far to seek. I n  most of our C:olonies fellinas are practically nnre- 
stricted, the greater part of the felled trees is wasted, forest fires 
overrun the areas, settlers clear additional land every year, and, to 
crown the edifice, over enormous areas the timber is destroyed 
by ring-barking to convert the forests into pasture land. I do 
not mean to say that this is the state of the case everywhere. 
Some of the Colonies have made earnest attempts to grapple with 
the question ; but in some of the larger Colonies, such as Canada 
and most of the Australian Colonies, little has been done, except, 
perhaps, the passing of iine forest laws, which, i t  seems to me, 
were only made to be ruthlessly broken. 

Then there is the difficult question whether, oven if we can pay for 
it, foreign countries will be in a position t; supply us with the neces- 
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sary timber for any length of time, especially if the further develop- 
ment of the Colonies should necessitate ever-increasing imports. 
Data, which throw light on this qnestion, have been pro,lnced plenti- 
fully, and although the several sources of timber in foreign countries 
may not d r y  up quite as quickly as some people assume, there can be 
no doubt that suspicious signs and indications do exist. Under 
these circumstances it seems to me essential that the British Ern- 
pire, as a whole, should endeavour to safeguard against a calamity 
which, if it has once set in, can only be remedied after a consider- 
able lapse of time. Although some of the dependencies have made 
great progress in this respect, others are as yat in the very begin- 
ning, and too many of the Colonies are still '' playing" with the 
forest question. Th6 reason for this is to be found in the constitu- 
tional aversion of Englishmen to State interference in the case of 
anything that partakes of the character of industry. Whenever 
the forest qnestion turned up, whether in India or in the Colonies, 
the usual cry was that the matter might be safely left to private 
enterprise ; then, when people began to feel uneasy as to the result, 
feeble attempts were made to interfere, by half-hearted measures, 
which had for their object to check the further destruction of the 
forests, and the waste of valuahle material, without, however, in- 
conveniencing anybody engaged in the business of destruction. 
I t  was only when matbrs had gone from bad to worse that more 
energetic steps were taken-in other words, that, after all, the 
State did interfere. 

There are certain reasons why State interference is more called 
for in the case of forestry than in most other branches of industry. 
Most of our valuable timber trees reqnire long ~er iods  of time to 
ripen. Large size oak trees are from 100 to 200, and even more, 
years old. The teak which comes to this coulitry from India is 
derived from trees which are, on an average, a t  least 150 years 
old. If forests are to yield a regular annual return of timber they 
require to have trees of all ages, and consequently a considerable 
accumulation of material, which has been produced in the course 
of a long period of time. To maintain the forests in that condi- 
tion only a quantity equal to that yhich grows annually should be 
removed, and no more. If more is removed, a reduction of the 
producing capital must ensue. As long as the estates are in the 
hands ofprivate parties, they are at all times liable to be overwork- 
ed-that is to say, more than the annual increment is taken out ; 
and it is easy to see that in a comparatively short time the forests 
must cease to yield timber. Experience has proved, over and over 
again, that this is generally the result. If we are to make over to 

2 Y 



our children the forests in an nnimpaired condition, they must be 
treated in a systematic manner, and this can, as a rnle, only 1m 
achieved for any length of time by State interference. But  the  
mere theory of such ip by no means sufficient. Nominal interfer- 
ence on the part of .tho s t a t e  is the  most disastrous form of all. 
I n  that case the forests are looked a t  as common property, and every- 
body tries to get  the most out of them, and into his own pocket, 
the result being that thoy disappear faster than ever. 

I f  the State, as such, has arrived a t  the conclusion that the 
maintenance nnder forest of a certain proportion of the area i s  
essential or desirable, i t  must also, once for all, decide to do what 
is necessary to secure that area, and to see that i t  is managed in a 
~ s t e m a t i c  and orderly manner. There are various wsys of doing 
this. Either the State establishes State forests hy setting aside 
certain areas a t  ita disposal for forest purposes, o r  i t  p s s e s  laws 
which empower i t  to supervise the nianagement of communal and 
even private forests. The former alternative is mnch the best, 
wherever i t  can he adopted, and this is the case in India and i n  
n ~ o s t  ~f the Colonies. 

The Oovrrn~nent of India recognised the necessity of deter- 
mined action 30 years ago. Tn many of the Colonies the question 
has been nnder considoration for some pears past. Amongst throe 
I may mention Ceylon, Mauritius, Australasia, the Cape of Good 
Hope, clan ad:^, and the West Indies. Various Indian Forest Officers 
have, from time to time, been lent to C'eylon, Mauritius, New 
Zealand, Cyprus, and the Cape. The latter Colony has engaged a 

a distinguished French Forest Officer, as well as an Indian Forest 
Officer to superintend its forest department. 

On the whole, then, eo~nething has been doing in this line, hut  
there is an enormous difference in the result. Prnctically, only 
India has really and honestly det~lt  with the forest qnrstion ; sorne 
of the Colonies are fairly in earnest, but too many have restricted 
their action to nominal measures. 1 should gladly have given yo11 a 
renumk of how the forest bnsiness now stands in the several Colo- 
nies, had I not found that either my remarks would have to  be of n 
vory superficial nnturc or that this Ptrper would have grown far  
heyond reasona1)le limits-in fact, reached the sizo of a book. 
Under these circumstances, I decided to select two typical i n s h n m ,  
Ind in and Auatmlia. I selected India, hecause there systenlatio 
forost inanagement is further advanced than in any one of the 
L'olo~~ies; and Australia, because i t  already imports timher on a 
consitlerable scale. On a future occasion I niay have something 
to eay about some of the other Colonies. 
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India is situated between the 8th and 35th degrees of northrl.11 
I:~titude, hence the southern half of i t  lies within the tropics. I t s  
Irngth as well as its greatest breadth is about 1,900 miles, Ie:~viug 
out, of cousitleration the newly-acquired district of Upper Burnl:l. 
T l ~ e  area and population stand ;as follows :- 

Are" in srluare Popolntion Per sqclRre 
miles. Totnl. mile. 

British territory without Upper 
B~~rrna, ... ... 912,000 202,000,O~~ 2'21 

N:~tivc Btntes, ... ... 551,000 5:3,000,000 96 
-- - -- 

Total, ... 1,463,000 %5.5,U~O,U00 170 - -  - -  -- 
The physical configuration is very peculiar. The country con- 

si3ts of three great sections :- 
(1). The Himalaya~. 
(9). The lndo-Gangetic plain. 
(3). The Peninsula. 

The Himalayan ranges stand out like a high wall on the north, 
separating lndia from the Tliibet~ul high plateau. Tlle great Indo- 
Cangotic plain runs along the soutllen~ edge of the Hi~nalayas, 
from Sind in the west to the Bay of Bengill in the east. TO the 
south of this plain, and partly surroundud by it, lies the Indiirn 
Peninsula, forniing nnother plateau of nloderate elevation. The 
contrasts of elevation which occur in those territories are gre:iter 
than those in any other part of the globe. U'hi~e the I-Iimalayas 
reach a height of 99,000 feet, tlie ,,lain of Hindu>hii, a t  the foot 
ot' the hill, rises only a few hundred feet above sea level; further 
sonth elevation increases again, since the Pe~lineula shows a height 
of between 2,000 and 8,000 feet. 

Another peculiar fact is that India receives the drainage of both 
nlopes of the Himalayas, whicb ultilnately collects into tho three great 
rivers, the Indus, Brahrnaputra, and Ganges. The first two r i ~ e  
i n  close proximity to each other a t  the back of tho Himalayas, one 
rnns towards the west and the other towards the east, until both 
breuk through the Himalay,w-tho former running through the 
Ynnjab and Sind to the Arabian Sea and the latter through Assam 
and Lower Bengal to the Bay of Bengnl. The Ganges drains tbe 
greater part of the south face of tho Himalayas, finding its way, 
nl2er uniting with the Br:rhmaputra, into the Bay of Bengal. The 
higheat part of the Peninsul:i is situated along its western edge, in 
conaequenceof which the greater 1,:irt of the drainage from his part 
of the country goes in an eastcrn rliroction into the Bay of Bellgal. 
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I t  will be easily understood that in a country like India many dif- 
ferent climates are found. As a matter of fact, they range from the 
driest, in Sind, to the wettest, along the west coast of the Penin- 
sula, in Assam, Eastern Beagal, and Burma; and again from the  
hottcst to an arctic climate in the higher regions of tlie Himalayas. 

Of these various climates the following four types may here be 
mentioned as most characteristic:- 

(1). The climate ?f tropical India, showing the highest average 
temperature; the yearly arrival of the nionsoon rains mitigates the 
summer tempcrnture; there is little or no cool season. 

(2). The climate of North-Western India, showing tho highest 
summer temperature, though the average temperature of the yeqr 
is lower than in the former regio~i : there are four or five cool, and 
even cold, months during winter, when the climate resembles that 
of South Italy. 

(3). The climate of North-Eastern India : here humidity reigns 
supreme; the extremes of temperature in summer and winkr are 
moderated by the effects of the relatively large quantities of mois- 
ture in the air. 

(4). The climate of the Himalayas: it is, according to elevation, 
more or less temperate, and even arctic, with frost, snow, and bitter 
winds in winter and a moderate h a t  in summer. 

I must now suy something about the rainfall, which depends in 
the 6rst place on a very simple set of phenomena. The extensive 
plains nnd tableland of India are in spring and summer heated to 
n much higher degree than the surrounding sea, while during win- 
ter the air overlying the sea is warmer than that over the dry 
land-in other words, sea breezes prevail during summer rind land 
breezes during winter. This subject is of so interehting a nature 
that I may be permitted to say something more about it. 

In spring, which shall here comprise the months of March, 
April; and May, the highest temperatl~re is found over tlie centre 
of the Peninsula (Nagpur-Hyderi~lad), tho difference being from 
five to ten degrees compared with the tempernture a t  the sea coast 
to the east or west, or at the foot of the Himalayas. The air in 
the centre expands, lifts the higher layers, causes them to flow 
away on all sides, and produces a centre of comparatively low 
pressure. Into t h i ~  centre presses the heavier atmosphere from 
the surrounding country, principally from the sea on the south, 
east, and west, and from the dry tablelands of Beluchistan and 
Afghanistan on the west and north-west. As a general rule, the 
moist em breezes gain the upper hand, and bring a rxinfall rang- 
ing fioln throe to six i~~chov during this period. T b  north-west- 



WOTBB, QUKIIIEE AND EXTHACTB. 285 

ern brmzes, on the other hand, are dry, und known as the hot 
winds of the Bombay Presidency, the North-Western Provinces, 
and Central India. With the advance of the season, the sea winds 
become stronger and stronger, and the air is then drawn from the 
more distant equatorial regions, the great reservoir of moist air ; 
they now cause a copious rainfall, known as the south-west mon- 
soon. The amount of rain differs, however, very considerably 
according to the configuration of the country; in other words, 
according to the degree to which the clouds in their forward passage 
are forced to rive or sink again, owing to a rise or fall of the surface. 

(To be continued.) 

UTILIZATION OF S A \ V - D U ~ T . - ~ ~  these times, when every penny 
requires to be carefully economised, every item of waste made in 
the saw-mill and timber-yard deserves the careful consideration of 
the manager as to how it may be best utilized. In  the case of 
sawdunt we have an item which is often thrown aside as use- 
less, and, frequently, not only thrown aside, but expenses incurred 
in the disposing of it. I n  large towns, of course, the mills can 
get large quantities of their sawdust disposed of in various ways, 
but in the country these opportunities, such as its use for shop 
floors, kc., are not to be got, and very often the fireman cannot 
use any, or, at most, only a part, and, unless the boilers are 
constructed specially for the purpose, it is of no use for making 
steam. At numerous saw-mills in the country we see huge mounds 
of ~ a w d u s t  occupying space which should be used for other pur- 
poses, and labour spent in the wheeling of it away, which ought, 
with a little consideration, to be avoided. The old idea that saw- 
dust manure is injurious to land has, in many parts, been exploded, 
although in many districts this idea cleaves to the agriculturist, 
and sooner than litter his animais with saw-dust he would rather 
allow them to go without litter altogether. Men of scidnce have 
certainly done much to recommend various methods for the profit 
able utilization of sawdust, but the large supply has prevented the 
demand reaching far enough to absorb it. I n  country districts, 
were agriculturists, who now are prejudiced against its use as a 
fertilizer, tempted to experiment, we doubt not bat the results of 
their experiments would bring about a demand for it that would 
exhaust all the supplies that could be had ; and we think that saw- 
millers are to blame in not ilrging this matter in their several dis- 
tricts ; for although it can never be imagined that any large amount 
can be procured for this waste, still the disposing of it even at a 
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price that wocild repay the firing account for coal, would he a very 
great consideration, mid a t  the end of the year would amount to n o  
insignificant sum. 

I n  many districts where agricultnrists have been tempted into 
its use from the continual representation of its value by the saw- 
~i~ i l l s ,  they have not ceased to use it, but create a demand for it, 
which is both gratifying and pecuniarily satisfactory. I t  is, of 
course, admitted that the fertilizing properties of' straw by itself a r e  
very different from saw-dust by itself ; still, after being used as litter, 
that of the saw-dust is made superior to the str:rw from the fact 
tllnt the saw-dust is capable of absorbing any moisture which is 
retained in i t  until applied to the land, where of course i t  is  
thrown off. For  topdressing purposes i t  is highly recommended 
by those who have for years used i t  ; being short, i t  spreads even- 
ly over the surface, and tho matter absorbed is given off to the  
1:ratl so satisfactorily that they would not give up its use while a 
 upp ply of sawdust  can be procured. I n  connection with this latter 
purpose for manuring we saw in a timber-yard a huge mountain 
of sawdust,  which had accumulated from time to time, which could 
not be burned in the boiler, and which was too tlangerous to be 
h u n ~ e d  in the heap. W e  reconiinended a few loatls to be given to 
any farmer who would take i t  as a n  experiment. This was done, and 
the following year, after the results were seen, sufficient saw-dust 
collld not be supplied to meet the denland for agricultural purposes- 
These old prejudices often only require persevernnce to overcome 
thvm, and the saving of a few shillings daily on this, as on other 
111:ltters of waste, counts all for profit, and to ~nnke the profit and 
loss account turn out on to the right side in these days of so much 
competition, very much depends on how the small and seemingly 
useless items are trwted. This remark :~pplic* not only to saw- 
(lust, but to the numerous items that are  called "waste."-Timber 
Iliades Journal. 

SP,LENTROPISW.-It is well-known that growing plants turn  to- 
wards the sun, and the phenomenon .is called heliotropisnl. But 
recent experiments have shown that clear moonlight exerts a simi- 
lar influence though in a much feebler degree. M. AIusset at h i  
laboratory in the Uauphindes Alps has made very careful o h r v a -  
tions on the suhject, and has come to the conclusion that the etenle 
even of adult plank undoubtedly turn  towards the moon on fine 
clear n i g h .  I t  ie pro1)osod to a 1 1  the phenomenon Suleotropism. 
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ELECTRICAI, T A N N I N G . - H ~ ~ ~ ~ ~ ~ ~  the process of tanning appears 
to have defied all eEorts to hasten i t  by scientific ad.juncts, so t,ll;it 
the practice in general remains much the same as if was when't.lle 
a r t  was first discovered. Chemistry has been appealed to, hrrt 
only with the result tliat deterioration of the products ensued. 
Ordinarily the green hides are steeped successively in pits contain- 
ing tanning liquor of varying qnality, weak a t  first but gradually 
increasing in strength. This steeping process occupies, on tho 
whole, from three to four months, and requires a large number of 
pit.4. Electricity has, however, now stej~ped in, and, hy its aid, 
the time required for steeping has been reduced from months to 
weeks. The new system is the  invention of Mr. L. A. Oroth, 
of 3, Tokenbouse Buildings, London, and was recently inspecteci 
by us in operation a t  the tannery of Messrs. Tebbitt Brothers, 
Bermondsey. The apparatns consists of a circslar tank within 
which is a frame-work of wood on which the hides to be tanned 
are stretched. The tank is filled with tan liqnor, which is kept 
warm, and the frame with the hides is made to revolvz a t  a nioder- 
ate speed to keep u p  the necessary agitation, which, in the ordi- 
nary system, is -performed a t  intervals by hand. A current of 
electricity is conducted to the tank, the two poles from the dynamo 
entering i t  from oppovite sides. B y  means of internal conductors 
the current is passed through the tanning liquor, and, acting upon 
the hides, the process of tanning is thereby greatly quickened. 
The time occupied in treating the hides is two weeks as against 
the three or four montlis occupied in the ordinary process. T l ~ o  
practical explafiation of tho great saving in time effected by tho 
new process is tliat electricity facilitates the union which bikes 
place between the hnn in  of the bark and the gelatine of the hit10 
during the process of tanning. The new process has been in rise 

with one set of appnratus (which is said to take the place of from 
30 to 40 ordinary pits) a t  Messrs. Tel~bitt's tannery for almnt 
twelve months, the msults. of working being in every way satis- 
f a c h  ry.-Timber Trade8 Jorirmal. 

AMERICAN TRRES.-From the size of logs now and again imported 
into this country we have sonie conception of the gigantic dirnc.11- 
sione which trees in American forests attain to. Lately soma of 
tho lulnbermcn have been handling some "monsters." I n  one 
case a poplar tree was felled which outrivals anything ever cut in 
t h e  locality. The trunk stood almost 80 feet high without a limb, 
and, when felled, enough for a good-sized log broke from the top. 
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The remainder of the tree was cut into three logs and made G86 
cubic feet of merchantable timber. In  Logan and McDervell 
counties there are some trees which alnlost rival the famous 
California forests. Trees from 34 to 4 feet thick are very com- 
mon, and 6 feet trees are not wondered a t  when met by a 
woodman. One gentleman who has recently made some extensive 
purchases of timber land down in that part of the State says that 
one acro of ground recently purchased by him contained 34 trees 
6 feet in diameter, three trees 8 feet in diameter, besides quite a 
lot of other merclinntrrble timber. Two loads of logs were recently 
hauled at Stewart's camp in the St. Croix Valley, Minu., one 
measuring 10,070 feet, and the other, drawn by six horses, 11,050 
feet. In  Qladwin county a woodman recently cut a tree which 
made seven logs and scaled 5,786 feet, 5,600 of which will make 
clear lumber.-Timber Trades Journal. 

A VERY WONDERFUL FLOWER.-A French paper, Les N d e u ,  
gives a fascinating account of a newly-discovered flower, of which 
rurnours have from time to time reached the ears of floriculturists. 
I t  is called the snow-flower, and is said to have been discovered by 
Count Anthoskoff in the most northern portion of Siberia, where 
the ground is contiuually covered with frost. This wonderful object 
shoots forth from the frozen soil only on the first day of each succeed- 
ing year. I t  shines for but a single day, and then resolves itself into 
its original elements. The leaves are three in number, and each 
about three inches in diameter. They are developed only on that  
side of the stem towards the north, and each seelns covered with 
~nicroscopic crystals of snow. The flower, when it opens, is star- 
shaped, its petals of the same length as the leaves, and about half 
an inch in width. On the third day the extremities of the anthers, 
which are five in number, show minute glistening specks like 
dialnonds about the size of a pin's head, which are the seeds of this 
wonderful flower. Anthoskoff collected some of these seeds and 
carried them with him to St. Petersburg. They were placed in a 
pot of snow, where they remained for some time. On the 1st of 
the following January the nliraculoue snow-flower burst through 
its icy covering, and displayed its beauties to the wondering Rus- 
sian Royalty.-Slte@ld Iruiepnldatt. 
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- NOTES ON T H E  UTILIZATION OF FORESTS. 
(Continued from page 258). 

2. The trimming axe. 

The trimming axe serves to remove the branches of fallen trees 
a n d  to dress and rough-hew logs. The same axe with which a 
tree was felled will do equally well for trimming off branches, but 
for all lstge branches and for dressing logs a heavier axe with a 
broader blade is much more serviceable. Indeed, in  dressing fallen 
timber the axe is best awing vertically in order to secure the full 
amount of momcntnm, and its weight inny hence be RS much as 
the axe-man can control. I n  the cohifer forests of the '#estcrr~ 
Himalayas the weight often runs up to 8 lbs., and even more. To 
ga in  additional mornonturn long handles are used, the length rang- 
ing  from 34 to 44 feet. I n  gig. 22 are reproduced two patterns 

Fig. 22, 

~ d i a s  trinrming amas (&A n?*;ginaZ ria?). 

A.-Amr+t&arpattaru (up to 6 Ibs.). 
B.-Nwtlr- Vent Hi m a l a y a s  (from 6 to 9 Ibs.). 

of Indian trimming axes. Although the advantages of using 
special trimming axes are nnquestionahlo, yot woodmen in moet 
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290 NOTEB ON TEE U ~ L I Z A T I O U  OF FOBEBTB. 

parts of lndin actually do all their work with the ordinary felling 
axe alone. 

Under this head may be mentioned the light, broad, thin-bladed, 
one-handed axes used for lopping off small branchea and for t o p  
ping off saplings (Fig. 23). 

Fig. 23. 

Light m-bded crcaer ( m t h  natural h). 
A and B.- U#ed ia hrorth- we& Eicnalayar. we#&, 14 owwm. 

3. Splitting axed. 

These axes, as the name implies, are used for splitting up thick 
billsts or large rounds into sections. Their action is thus almost 
purely a shearing one. Hence they need not be so sharp as the 
two descriptions of axes already described, but they should be as 
heavy as the heaviest trimming axe, Contrary to the rule for 
those axes, their weight shonld lie all round the eye in order to give 
them ns much driving power as possible. As they are oftan naed 
as hammers for driving in wedges, there shonld also be plenty of 
metal in the back. A slight convexity of the faces of the blade is 
not objectionable as long as the taper near the edge is sufficient. 
Fig. 24 represents two useful patterns of splitting axes. 

Fig. 24. 

Splitting oasr (4th natwral mw). 
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4. W n g  axed. 

Grubbing axes serve the double purpose of digging up the mil 
round roots and severing those which do not exceed 8 or 4 inches 
in diameter. The blade should always be slightly curved, and 
about 12 inches long and from 2 to 4 broad at the edge. Fag. 25 
represents three effective forms. 

Fig. -25. 

The saw consists of a thin, comparatively broad blade or plate 
of steel, one edge of which is toothed. The saw is essentially a tool 
for use across the fibres of the wood. If the fibre6 of wood were 
perfectly parallel and there were no discontinuity due to branohes, 
knots and other causes of transverse or irregular growth, then 
all longitudinal separation would be effected by tools acting solely 
on the principle of the wedge. I t  is because of such discon- 
tinuity that the saw is also used for cntting wood longitudinally, 
ripping as it is technically alled. 

The following are some of the technical terms used in connection 
with saw9:- 

Rake, the inclination of the line of the teeth, in a straight aaw, 
to the direction in which the saw moves. 

Space, the distance from tooth to tooth measured at  the points. 
Face of a tooth, tbe profile of the tooth f d n g  the side towards 

which the saw moves in cntting. . 

Back of a tooth, the opposite profile. 



Gullet or throat, the extent of opening between two successive 
teeth. 

Gauge, the thickness of the saw. 
Set or lent set, the extent to which the teeth are bent to either 

side of the plane of the blade. 
Stmight eet, when the teeth lie entirely in the plane of the blade. 
Pitch, the angle formed by the face of a tooth with the lino 

passing through the points of the teeth. 
Kerf, the thin plate of wood removed by the saw in the form of 

eawdust. 
Other technical terms will be explained as they occur. 
ACTION OF TEE saw.-For the sake of clearness we will assume 

that the saw works across tbe fibres. A perfect saw makes its way 
through the wood by combined cutting, tearing, and shamng. S u p  
pose A, B, and C in Fig. 26 to represent the faces (considerably 
enlarged) of tl~rcc consecutive teeth, A and B being filed obliquely 

Fig. 26. 

B 

Diagram illwtrating action nf th8 haw, 

to an edge on different sides, while C is filed at  right angles to the 
plane of the blade. As the saw moves forward, A clears in the 
wood D, the opening n partly by cutting, partly by tearing m n d e r  
the fibres which come in its way. Similarly the tooth B clears in 
its passage the oj~ening I. The triangular portion c left bebeen a 



and b'is then shaved off by the broad edge of the tooth C, which 
is hence designated a clearance tooth. In the preceding explana- 
tion we have supposed only one tooth of each kind acting, bat 
actually the opening a may be made by two or more teeth following 
in succession ; and similarly the opening I bp as many teeth filed 
away in the other direction, while a single olearance tooth suffices 
to remove the section of the fibres between a and b. The 'action . 
of the saw is greatly facilitated if each clearing tooth shaves 08 
only a portion of the section left by the cutting teeth that precedes 
it. This end is secured by making the clearing teeth slightly 
shorter than the other teeth. In  India the backs of the teeth are 
never filed to an edge, and the action of the saw is consequently 
reduced to simply tearing and shaving, or, to use a simple and 
more expressive term, to rasping. 

The portions of fibre torn and shaved off (the sawdust), unless 
they were a t  once removed out of the way of the saw, would inter- 
fere with its passage, and, by coming between the blade and the 
cut surfaces of the wood, eventually cause it to jam (buckk). 
Hence the necessity of making the gullet large enough to afford 
sufficient room to hold the sawdust until it falls out aa the saw 
continues to advance. 

SHAPE OF THE TEETH.-A great variety of shapes have been 
devised, especielly in America, where the saw is better understood 
than in any other part of the world. For us, who have to work 
in a backward country like India, it will suffice to note only a few 
of the principal forms. 

If a saw is required lo cut in one direction only, the teeth bnvo 
the well-known form approaching more or less nearly that of a 
rightangled triangle. The pitch of the teeth may vary from 00° 

to 100°, according to the softness of thc 
Fig. 27. wood. I t  is usually high in circular 

saws on account of their great speed. 
If  the quantity of sawdust is large, the 
gnllet is unlarged by hollowing out tho 
back of the teeth and giving the bottom 

R o w  gcclkt. 
of the gnllet a curved ontline (Fig. 27). 
Such an outline is an advantage under 

all circumstances, as it prevents any tendency of the blade or 
teeth to crack. 

If the saw has to cut in both directions, the teeth must as- 
some the form of isosceles triangles, the bottom of the gullet 
being, according to the of dust to be cleared, either 



an angle (Fig. 28), or a curve (Fig. 29), or a straight line 
(Fig. 80). 

Figs, 28, 20, 30. 

A very powarful combination of the two preceding forms, which 
is of Amoricnn design, ia the M tooth (Fig. 31). 

Fig. 31. 

Sawdust occupies from four to six times the space i t  did in the 
wood, the proportion being greatest in the case of soft and porous 
woods. The height of the teeth should, therefore, nlwnys be con- 
siderably greater than the depth cut through a t  each movement or 
revolution of the mw, so as to inorease the depth of the gullet. 
Hence the softer and looser grained the wood is, the longer will be 
the teeth. Greater capacity can be secured for the gullet also by 
a wider spacing of the teeth, and actually the widen- of the spa* 
ing is determined by the softness and porosity of the wood ; but 
i t  has been found from experience that the force required to move 
the saw increases with tho fewneas of the teeth, so that a limit is 
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fixed for the spacing, which ought never to be exceeded. In the case 
of hard woods the necessity of close spacing is further accentuated 
by the fact that each single tooth can do comparatively little work, 
and that consequently the more numerous they are, i.e., the closer 
the teeth, the more effective is the saw. Hence the superiority of 
M teeth and other similar forms, which increase the number of teeth 
for a given length of blade. 

The angle between the two profiles of a tooth may vary between 
70° and 45O, being about 450 to 50" for very soft woods and 65' 
to 70' for very hard woods. Benc6, since we know that the num- 
b r  of teeth mnst increase with the hardness of the wood, saws 
for very hard woods should always have teeth in the form of 
isosceles triangles, and should hence cut when drawn in either 
direction. 

The line passing through the points of the teeth (clearance teeth 
alone obviously excepted) should be an even line ; that is to say, 
some teeth should not project beyond others, otherwise the former 
alone will do the work and the cutting power of the saw will 
thereby be diminished. This proviso being satisfied, the length of 
the teeth need not always be the same. There are many woods so 
constituted that in cutting them the saw can be moved only with 
difficulty at  the commencement of each cut, and there is much 
splintering and tearing of the wood if the cut is commenced with 
coarse teeth. To obviate thie drawback, the size of the teeth is 
gradually increased, so that the finest commence the cut and the 
coarsest finish it. 

The teeth shonld be filed away on one side to a sharp edge. If 
the saw is to cut in one direction only, the face alone shonld be so 
filed (see Figs. 26 and 27) ; if in both directions, both faces of the 
teeth should be sharpened (see Figs. 28, 29, and 80). Alternate 
teeth shonld have their sharp edges on opposite sides. The Indian 
sawyer nearly always neglects to give the teeth of his saw any 
sharp edge at  all, probably in order to diminish wear ; but against 
this diminished wear must be set the much greater loss he suffers 
from the smaller quantity of work he turns out. 
SET OF THE TEETH.-The teeth are given a set in order to enable 

,them to clear in the wood a passage wide enough for the blade of 
the saw to pass through without any tendency to buckling. The 
softer or more coarse-fibred or gummy or resinous the wood, the 
stronger mnst be the set ; but it should be just strong enough to 
serve its purposo,:otherwise there is waste of wood due to too thick 



n kerf, and the teeth get worn away unnecessarily quickly, and the 
surfaces cut are unnecessarily rongh. The strongest setting shmld 
not increase the width of the cutting edge to more than double 
the gauge of the saw. As a mle, ripping saws require very little 
set, since the two sections, from the wood in the interior being 
moister, bend away outwards and make room for the saw. The set 
should be uniform throughout the length of the saw, for if one tooth 
projects sideways beyond the r a t ,  besides that it will become worn 
nl~ich quicker, i t  will also scratch the wood and produce a rongh 

eurface. The set should be the 
Fig. 32. same on both sides, otherwise the 

saw will cut more freely on the side - of the stronger setting and have a 
tendency to run towards it. The 
Indian sawyer sets the teeth of his 
saw either by blows or by leverage 

saw-ret. 
with a hand saw-set (Fig. 32). 
The teeth should be set alternately 

to different sides-a very obvious warning, but one which our saw- 
yors very often neglect. 

I n  a bent set each tooth can cut on only one side, and generally 
the teeth have a tendency to spring in and are more subject to side 
strains. l'o obviate these defects the spread set has been devhed, 
in which the poifits of the teeth are flattened out so as to hecome 
broader than the rest of the blade. This kind of setting is perhaps 
too advanced for introduction into India. 
THE BLADE.-The gauge of a saw ought to be only juat 

snmcient to give it the requisite stiffness. The disadvantagos of 
a thick-bladed saw are that it raquires more set, is in need of 
moro frequent sharpening, is more difficult to file, wastes more 
wood, and, being heavier and cutting a wider kerf, is more f a t i p -  
ing to use. If the blade is too thin, the saw is liable to twist 
and make an uneven kerf, the result being buckling. The lndian 
method of filing the teeth, so that they cut when being drawn 
towards the operator, permits of the use of much thinner blades 
than the English method, which makes the sawi cut in thrust. 
Saws are sometimes made thickest along the cutting edge and 
hecome gradually thinner towards the back. This is in order to 
dispense with the necessity of any set a t  all. 

I n  order to reduce friction to o minimum, tbe blade should be 
RS smooth as possible, and its width should be no more than what 
is required to prevent it from bending in its own plane. The 
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smoother m d  more uniform it is, the thinner and narrower a saw 
you can use. A smooth .blade is also less liable to rust. To 
diminish the friction, most saws are made gradually narrower to- 
wards one extremity. Some cross-cut saws are made broadest in . the  middle (Pig. 33), not with a view to minimise friction, but in 
order, without using too much metal, to place most of the weight 
where it is required. 

When stiffening frames (Fig. 36 and 38) are used, both the 
thickness and width of the saw are reduced to a minimum. 

The cutting edge is very often made on a convex curve (F4g. 
83), or with a Lf crown" or " breast" (Pig. 34), to adapt it to the 

Fig. 33. 

Cvraed Crou-cut Saw. A 

Fig. 34. 

Dethi Sam 

natant1 rocking motion of the hand and arm, 
A saw should be springy 'and elastic and at the same time highly 

tampered. A softaaw dulls sooner, drives harder, and does not 
last so long as a hard saw. Nevertheless saws of Indian manu- 
facture are often made of merely tough iron. 

I n  a straight saw the rake influences the pressure of the saw on 
the wood during the progress of cutting. The rake should the re  
fore be regulated according to the hardness of the: wood to be 
sawn and the height and pitch of the teeth. 

2 0 



THE MORE COMMON FORMS OF SAW USED FOR FOREST WORK IN . 
l~~ra . -These  are the ordinary pit aaw (Fig. 35) md the frame 

Fig. 35. 

Pit Saw. 

saw 

&ame Saw for loclgiludid cutting. 

83) and straight cross-cut (F*. 37) saws for felling and logging ; 
the frame cross-cut saw (Fig. 88) for cutting up into billets ; and 

Fig. 37. 

8tl'dqht CVOJJ-CU~ &w. 

the Dolhi saw (Fig. 84) for all three purposes. In the Western 
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Himalayas and in the Punjab a straight one-hand saw about 

Fig. 38. , 

Ichrmo Cruu-art Saw. 

3 feat long (Fig. 39), like an ordinary ripping saw, is used 
for logging. I t  is, how- 

Fig. 39. ever, a very ineffective 
tool, and when a tree is 
more than about 2+ feet in /--__;;_-- diameter, i t  has first to 
be split down the mid- 

\ dle with w e e .  There 

Rvds ms-kad sou-mt Jbra. is no teaeon why the 
American one-man saw 

(Fig. 31) should not be at  onoe introduced as a substitute. I t  
works very quickly and cuts both ways. 

The use of the circular saw for conversion in the forest is too 
restricted in this country for a special description of it to be in- 
troduced here. 

I n  logging fallen trees a curved cutting edge offers several 
most important ad van tag^ : it suits the natural rocking motion 
of the hands and arms of the men, i t  requires less force to pull the 
saw (since the teeth come auccesaively into action one by one, 
never several together), the sawdust is never an obstruction (sin* 
it is at  onoe cleared), the saw can cnt down to the very bottom of 
the log without risking the teeth against the ground or requiring 
the log to be raiged off the gronnd, and the operators' hands are 
always well above the gronnd and cannot therefore be hurt. 

In felling also a curved edge is to be preferred, as i t  muses 
very much leas fatigue. 

In longitudinal cutting, a curved saw, besides snitiag the natural 
motion of the hands and arms, is as ie r  to pull, cuts deeper st 
each stroke, enables the bottom eawyer to stand or kneel well 



away from the falling sawdnst, and can be used to cut with right 
down to the ground. 

In  the use of both the curved and the frame saws for longi- 
tudinal cutting the logs have to he raised off the gronnd only a t  
one end, whereas, when the pit saw is employed, owing to its great 
length, the logs have either to be entirely lifted off the ground 
on two high supports or placed on suppork resting across a long 
deep pit. "The curved Indian saw, owing, no doubt, to its very 
rongh manufacture, offers the very serious drawback of leaving 
a very uneven surface. 

(To be continual). 

'' QHATI'S " STRICTURES ON DR. SCHLICH'S BOOK. 

I HARDLY think L L  Qhati's '* remarks in the number of the " Indian 
Forester " for October-December, 1889, on the former " Directors " 
of Forest Policy in India are in good taste. I n  the first place, I 
do not wppose that Dr. Schlich intended to detract from the 
eervices rendered by his executive officers. The chief credit of a 
successful policy L naturally due to those who direct it, just as 
the chief credit of a successful war is attributed to the Commander- 
in-Chief conducting it. 

Then as regards the policy of expediency which " Qhati" sneers 
at. He  should remember the amount of prejudice and opposition 
to forest conservancy which the direction have had to contend 
with, and be thankful that even a moderate measure of success has 
been attained. No doubt, the present area of reserved forest is 
utterly inadequate to the wants of the people, because so large a 
proportion of them are situated far away from the centres of con- 
sumption, and only first class timber can be brought out from them 
and sold a t  a profit. Firewood and second class cannot be utilized, 
because it would not pay to bring them to the market. Take the 
werage outturn of the reserved forests of India and Burma for 
the year 1887-88. I t  is only 1.34 cubic feet per acre, which gives 
abont -22 cubic feet per head of population, or, say, 10 lhs. of 
wood per head, besides abont Qth of a bamboo !! This is of course 
a mere drop in the ocean to what is really reqnired. I reckon 
that where mood is fairly cheap an average family will use abont 
a ton of firewood alone per annurn, not to mention building mate- 

.riala ; and if they could get it, the whole population of British 
India would use up something liko 2,000,000,000 cubic feet of 
firewood alone, or about 43 times tho present ontturn of the 
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reserved forests. Of course, they do not use that quantity, because 
they cannot get it, and burn cowdung instead. 

The present small outturn of the reserved forests is due, firstly, 
to the remoteness from the markets of many of them ; secondly, 
to the large areas fit for little else than grazing included in them ; 
thirdly, to many of them having been taken over in a temporarily 
mined state and the consequent necessity for giving them a rest ; 
fourthly, to the want of working plans. The last two Eourses will 
yearly diminish and the annual average outturn proportionately 
increase, but it will be long before it reaches a ton an acrc per 
annum, unless we exclude the grazing areas. If we exclude the 
latter, the area of the reserved forest available for growing timber 
would be reduced by a b u t  25 per cent. and might be put down 
a t  2,500,000 of acres instead of -3,400,000. But even a ton an 
acre par annum on the present area would not he sufficient to pro- 
vide the population of India with firewood alone. I t  is therefor0 
nbundantly c l k r  that the present reserved area is quite insufficient 
for the requirements of the country, and that even the 20 per cent. 
of the area of the c0unt.y mentioned hy Dr. Schlich as the maxi- . 
mum wonld be insufficient. I think, then, that everything should 
be done to acquire larger areas in thoso provinces which have a 
deficiency. What we especially want is more forest in populous dis- 
tricts, and no opportunity of acquiring areas in such localities 
should be allowed to slip. We shall have to work in concert with 
Distriot Officers in acquiring such areas, but now that fuel and 
fodder accessible to cultivators are recognised to be a boon to 
them, theco-operation of Revenue Officers should not be difficult to 
obtain. 

I n  connection with the subject of the supply of wood to the 
people it has often occurred to me that something might he done 
at settlements to encourage the rearing of trees by cultivators 
on their land. Would it not be practicable to make some deduc- 
tion of assessment for the trees growing on the land and for every 
tree planted and brought to sapling stage up to a certain limited 
number per acre ? A census might !M taken a t  the end of every 
decode. If by some such measures ryots could be induced to rear 
trees it would be a great boon to them. Apart from the utility 
of their produce, they would afford protection to the land against 
the hot dry winds of Bummer, shade and food to cattle in hot 
weather, and return n quantity of leaf-mould to the soil. I think 
f ie  subject is one of importance in a hot country like India, 'and 
well worth the consideration of District and Settlement Officers. 

F. B. D. 



A PROTEST. 

IN your article on the training of Forest Officers, with which I 
generally agree, I was painfully surprised to read your opinion 
as set forth on p. 169, to the effect that not one in 50 of us ever 
attempts to keep abreast of the progress of European forestry. 
This I codd paas over in silence; but when yon go on to make 
the astounding assertion that " a  shrewd junior civilian, or a n  
ordinarily sagacious merchant's assistant or bank clerk" would 
have done equally well, I feel bound to enter a strong publio 
protest against any such snggestion, even though emanating from 
an edhr ia l  and professorial chair, which is by its very existence 
a mutely eloquent refutation of the statements whioh have raised 
my bile. As a matter of fact, a considerable number of very 
tL ordinarily sagacious merchant's assistants, bank clerks," military 
amateurs, and nondescripts of sorts have been sho~elled in over 
our heads; but it is not apparent that they have done even as 
much as we have, and that only after profiting by our teaching 
and example. Indeed, I find it difficult to put my ideas into that 
courteous language which is so desirable and necessary. 

Here are we, just emerging victorious from a strnggle for ex is t  
once with the "shrewd civilian," who has only yielded ground 
foot by foot at the sword's point, and is beginning to titke us au 
s&, when yon drop at  our feet, like a thunderbolt from a clear 
sky, a weapon which-he will not fail to turn against us. But if 
I can, I propose to hack this weapon abont a bit, and soe if it is 
sound metal, and one we need not have been afraid of. What have 
we done? Well, we have established that chair of which yon 
are so distinguished an ornament. Your shrewd civilians, &c., 
&c., would have been too shrewd and sagacious to have done it, 
even had he attained the idea. And i t  is not the only one of its 
kind. 

We have got a Forest Act, for whioh we owe small thanks to the 
shrewd civilian, and are using that Act, though he bears i t  no 
good-will. We have got most of our forests demarcated, and many 
settled, but perhaps you are not aware that there has been any 
difficulty about that. If Government had allowed the work to be 
done by Forest Officers i t  would have been finished abont ten years 
ago. But even in the Act itself is the trail of the serpent. b y  
pe-n e x q t  a Forest Officer is to be Forest Settlement Oficer, 
and most of us can tell what dire uphill work it has been to keep 
the Revenue Officers up to the scratch. The interminable delays, 
the strenuous efforts to " protect " ( ioe.,  &troy) what should be 
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" resewed," the determined claims to every imaginable species of 
popular privilege, the denunciations of the Forester aa the incar- 
nation of harsh grasping oppression, and the pooh-poohing of his 
arguments, all these we have lived and fought manfully through. 

What have we done I We have educated our masters I W e  have 
taught our lately unwilling, jealous, inimical superiors, the local 
Government and their shrewd civilians, to respect and adopt, to 
believe in, and to begin to loyally support, the science we repr* 
sent. The " shrewd junior civilian," who is cock sure he could do 
much better without us, is unfortunately not yet extinct ; but his 
vitality is supped, and we fear him no longer. Even the Bombay 
Government, under the paternal but needful eye of the Govern- 
ment of India, is beginning to see the error of its ways. Call you 
this nothing? Faith l I, as having borne a small share in the 
battle, am proud of it. 

Do you demand revenue ? Enquire how many times the revenue 
of 20 years ago will go into that of to-day. Do you want books ? 
Take down Brandis, Gamble, Schlich, Macgregor, Baden-Powell, , 
or one of Xour own, and others which you know more about than 
I do. As for Working Plans, I am sure you have piles of them in 
your records. I s  it organization you seek ? What was the state 
of things 20 years ago, and do we owe our present position to civi- 
lians, or to the pertinacious and unremitting efforts of our own 
officers? True, we may be a little backward in cultural knowledge, 
but you are speaking on the assumption that we have been in 
cultivation and peacefnl enjoyment of well regulated forests for 
the last 20 years, whereas the actual fact is, that we can even yet 
hardly call our souls and lands our own. Look a t  the amount 
of administrative work we have to do, and remember that the 
arts of peace can only flourish on the successful issue of the arts 
of war. The urgency of the present is the art of war. Every 
battle lost now is lost for ever. Cultural matters can wait till we 
can spare time for them without neglecting vital interests. I 
minta in  there is not a department in India that can show such 
a glorious record. Others have made as much progress perhaps, 
but which of them hss had to fight its way step by step through 
the passive inertia, the active dislike, the opposition, contumely, 
slander, general unpopularity, and agitations that we have with- 
stood, and.now stand fairly abreast of them all-the best-abused 
and least encouraged department in India. Long may we so 
stand--self-reliant, fearlese, and single-minded to the end of time. 
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DR. SCHLICH'S TEACHING RE FORESTRY, GRAZING) 
AND RAB. 

A RsrERENCE to the Administration Reports of the Circle in 
which I have the honour to serve shows that the revenue from 
grass and grazing in 1887-88 was 24 lakhs, while grass and gmz- 
ing of an equal value was "appropriated by concessionaires." 
The corresponding figures for 1888-89 are Rs. 8) lakhs and Rs. 24 
lakhs respectively. These figures show incontrovertibly, I think, 
thatqrom either the Government or the consumer's point of view 
the question of grazing in its connection with forestry is a most 
important one, and I have no doubt that i t  is equally ao in many 
other circles. I turned to Dr. Schlich's Manual to see what is 
being taught to the "cunac+t," whom I expect to join M next 
season. As far as I can discover, after searching that book from 
cover to cover, the only reference to the subject is to be f o ~ d  in 
nine lines on page 225, headed '' Forestry combined with the rear- 
ing of cattle." I would like to see the face of the District Forest 
Officer, Thana, on finding a fine growth of sissu saplings cut 
over to feed a " Dhangar's" herds, or the District Forest Officer, 
Khandesh, gazing on a few acres of pollarded Hardwickia saplinp 
when our conscrit comforts him from the manual with L' Broad- 
leaved species may also be lopped for cattle fodder." " The trees 
should be placed in lines." Really, I believe, the Principal Professor 
is chaffing. Now, Mr. Editor, I understand that it is expected 
that the Forest Class s t  Cooper's Hill will in time furnish foresters 
not only for the colonies but for England itself; and in view of such 
a contingency, I have no quarrel with Dr. Schlich when he teaches 
that the production " of trees and shrubs of special beauty " may 
be a possible " object of management," but I must confess my 
disappointment at the way all special questions of Indian Forestry 
ore sholved in the manual, which is meant, at any rate primarily, 
for the education of the coming generation of Indian Foresters. 

In  this Western Presidency again '' Rab" is a burning quea- 
tion '--(' Rab ' is the loppings of tree8 burnt annually on the rice 
nurseries of the Konkan), and is answerable for very much denuda- 
tion of hill slopes). There is ample literature on the subject, 
including the evidence of Forest Officers and others before the 
Thana Forest Commission, which mmt have been available to 
Dr. Schlich. But Rab is never mentioned, and its elder sister, 
'L Kumri," is dismissed in ten lines, with a pat on the baak rather 
than otherwise. But in connection with Rab I have a far graver 
charge than one of mere omission to bring against Dr. Schlich. 



A t  page 213, he writes: "After severing the whole or part of the 
stem above ground tho roots and stool develop shoots, thus pro- 
ducing a new generation. This process of regeneration can, as a 
rule, be repeated as long as the stool and roots continue to live." 
Again, a t  page 214, after describing "pollarding," he concludes 
with : " I n  either case the trees may be cut over just as in ordinary 
coppice." (The italics are mine.) I f  the theory here enunciated 
is true, we have been living in a Fool's Paradise, and pure coppice 
working is had Forestry, for i t  is not a regeneration of the crop, 
but a mere harvesting of material which can only be repeated a 
certain number of times, i.e., "as  long as the stool continues to 
live," and must inevitably end in denudation. But the theory is 
false. I f  coppice is properly worked, the shoots develop independ- 
ent roots and become independent trees, capable of being then~selves 
aoppiced. It is this fact which makes the coppice system a system 
of L L  natural regeneration." The point is a vltal one in connection 
with Rab, for (according to Dr. Schlich's teaching) the rab-cutter, 
who merely lop? the trees, is right, and the Forest Department, 
who wish to restrict him to branch-wood produced from coupes of 
coppice, is wrong. For  if the permanency of the crop depends 
solely on the life of the original stools end shoots, i t  is evident that 
mere lopping must be less of a shock to the  constitution of the 
tree than felling " rez terre," and consequently must tend less to 
ahorten the life of the tree and therefore of the crop. 

BRANDY FROM WOOD.-An eminent German sanitary expert says 
that c h e i n i s t i h ~ v e  succeeded in making a first-rate brandy out 
of sawdust. A man can, therefore, get a rip saw and go out 
and get as drunk as a lord on a fence rail. A man can make 
brandy smashes out of the shingles of his roof ; he can get delirium 
trmnetur by drinking the legs of his kitchen chairs. You may shut 
an inebriate out of a gin shop and keep him sway from a tavern, 
but  if he can become uproarious on boiled sawdust and desiccated 
window sills, any attempt at  reform must necessarily be a failure, and 
we think thqt the opinio-n of a sanitary crank upon the jim-jams of 
a house should be taken with a niost liberal grain of allowance. 

2 P 



A MAXUAL O F  FORESTRY. 

By ' n T ~ ~ ~ ~ ~ ~  SCHLICH, PH. D.' 

PROBABLY it will not for some time be generally recognized in 
England that forestry is a profession in tho sense in which we 
speak of tho profession of law or of medicine. And it iy a bold 
step to publish a manual of forestry for English readers in a syst 
tematic and strictly technical form. This is the task which Dr. 
Schlich has undertaken, and the volume before us is tho first in- 
stalment of a large work, which, when completed, will be the f i n t  
comprehensive manual of forestry in the English la&uage. 

Before going out to India in 1866, Dr. Schlich had passed the 
examinations for the superior forest service in his own country 
(Hosse Darmshdt), he had been the pupil of one of the most 
eminent Professors of Forestry in Qermany, the late-Qustav 
Heycr, and he held a distinguished place among his fellow- 
studonts. At the con~rnencement of his career, the changes which 
llad taken place in Hesse Darmshdt in conseqdence of the Ans- 
trian war were believed to affect injuriously the chances of pro- 
n~otiou for the younger me~nbers of the forest service. This 
induccd him to accept the offer of an appointment in India. Here 
he was desibmated a t  an early date for i~nportnnt positions, and 
thus, after he had served several years in Burma, he was sent to 
Bind, where, under completely diffcsent conditions of climate and 
forest, he did excellent work. He served successively as Con- 
servator of Forests in Lower Bengal and in the Punjab, until he 
rose to tho post of Inspector-General of Foresb. In  1885 he 
consented to relinquish his important position in India, in order 
to beconle Professor of Forestry at tho Forest School which i t  
had been decided to form in connection with the Royal Indian 
Engineering College at Cooper's Hill. 

+ Vol. I. (London : Bradbury, Agnew, and Co., 1889.) 
We hope shortly to pobliwh our own review of this work, but in the meantime 

mprfnt what 8ir D. Braudis has raid of it in h'atum of 12th December, 188'3. 
8ir Dietrich has himseff supplied us with " oopy." 



The volnme before us oontains the general and introductory 
part ; in a second volume the author proposes to set forth in detail 
the different sylvicnltural operations ; while the protection of 
foresta, the utilization of timber and other forest produce, tlie 
systematic arrangement of the plans for working, and the financial 
aspect of forest management, will complete the work. Not the 
least of the advantages which will be gained by the publication of 
this manual will be to settle the English forest terminology. The 
technical terms which had been tentatively used since methodioal 
forest management was begun in India may now be expected to 
receive general cnrrency, and will be more correctly understood 
than before. 

The primary object of the Cooper's Hill Forest School is the 
training of officers for the lndian Forest Service, bnt others deo 
may attend the forestry classes in order to qualify for the manage- 
ment of forests aud woodlands in Great Britain and in the 
colonies. I t  may therefore be hoped that Dr. Schlich's manual 
will eventually promote the good management of forests in many 
parts of the world. I n  Great Britain and Ireland the author 
states the area of woods and forests at 2,790,000 acres, and in 
British India the area of Government forests at 70,000,000. No 
data are available for estimating the forest area in the British 
colonies. But the area stated is sufficient to demand the eystema- 
tic teaching of forestry in England. 

I n  the German Empire the total forest area only Inensures 
34,346,000 acres, of which 11,243,000 acres belong to the State. 
Yet there are no less than nine forest schools in the different States 
for educating the superior officers in the State and other public 
forests and the principal wood managers in private estates. The 
books published on the subject of forestry in all its branchea 
dnriog the three years 1886-88 amounted to 177, or fifty-nine a 
year on an average. Besides these, there are ten periodicals on 
forestry, some quarterly, most monthly. One general association 
of German Foresters meet6 annually, and ten local societies hold 
their meetings either annually or once in two years. And all these 
associations publish theit transactions. Perhaps it will he urged 
that this large and daily-growing forest literature is not necessnrily . 
an advantage ; that German foresters had better attend to the 
management of their forests instead of writing books. As a matter 
of fact, however, the management of the German forests, public as 
well as private, i? excellent, and is improving steadily. The best 
proof of this is the large and steadily growing income derived from 
these estates by the Government, by towns and villages, and by 
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private proprietors, and, more than that, the improved condition 
and the increased capital value of these properties. 

A commencement, howevor, of forest literature has been made in 
the English language. The Transactions of the Royal Scottish 
Arboricultural Society have attained their twelfth volnme, and 
they frequently contain papers of considerable importance. The 
Indian Forester, commenced as a quarterly by Dr. Schlich in 1875, 
is now a monthly magazine, of which fiftsen volumos have a p  
peored. In  addit,ion to these a number of valuable publications on 
different branches of forestry might be named that have been 
published within the last twen ty-five years. 

German forest literature, though it has attained such large di- 
mensions, is of comparatively recont origin. During the eighteenth 
century sylviculture and the management of forestry had made 
great progress in many parts of the country, but the methodical 
and scientific treatment of the subject dates from the labonnr, 
during the first thirty years of the present century, of Hartig in 
Prussia, Cotta in Saxony, and Hundeshagen at Giessen. Scientifia 
forestry in England must necessarily be built upon what has been 
accomplished in this respect in Germany, and with becoming 
modesty Dr. Schlich acknowledges that the principal German 
works have been his guide in the preparation of the present book. 
Great Britain does not stand alone in this respect. I n  France also 
the development of scientifio forestry has to a great extent been 
based upon the progress previously made in Germany. The same 
may be said of forestry in Italy, Russia, Scandinavia, and other 
European countries. 

Part  I. of the nlannal treats of the utility of forests directly in - 
producing wood and other forest produce and indirect.1~ in in- 
fluencing the climate, in the distribution of rain-water, in the 
preservation of the soil on sloping ground, in the binding of mov- 
ing sands, and in affording shelter against winds. All these matters 
are clearly and exhaustively treated, and in regard to the climatio 
i~ifluence of forests the author gives a mosl useful summary of the 
rosearches which have been made to determine the effect of forest . 

growth upon the temperature of air and soil, rainfall, humidity, 
and evaporation in Germany, Switzerland, and France, mainly by 
the establishment of parallel stations, one being situated inside a 
fully stocked forest and the other a t  some distance in the adjoin- 
ing open country. 

Part 11. sets forth the fundamental principle5 of sylviculture. 
The anthor maintains, with justice, that the principles of sylvi- 
culture hold good all over the world, but adds that the illustration 



of these principles must be taken from a limited area. For this 
purpose he has chosen the timber trees of Western Xurope on the 
50th degree of north latitude, and the countries immediately to 
the north and south of i t i n  other words, the forest trees of 
England, Northern France, and the greater part of Germany. 
These species the author does not attempt to describe ; he assumes 
that his readers are familiar with them. The first chapter dwells 
npon the external conditions which influence the development of 
forests. He says :- 

" Soil, including subsoil, and atmosphere are the media which 
act npon forest vegetation, and they together are in sylviculture 
called the 'locality.' The active agencies, or factors, of the 
locality depend on the nature of the soil and the climate, the latter 
being governed by the situation. The sum total of these factors 
represents the quality or yield-capacity of the locality. The For- 
ester requires to be well acquainted with tho manner in which soil 
and climate act on forest vegetation, in order to decide in each 
case which species and method of treatment are best adapted, 
nnder a given set of conditions, to yield the most favourable 
results." 

Every forester knows that on good soil, and under conditions 
otherwise favourable, a timber crop is heavier than one of equal age 
grown nnder less favourable conditions. I n  the concluding section 
of this chapter the author shows how one may use this fact in 
order to assess the quality of a locality.. Numerous measurements 
of woods of different species and ages, grown nnder different 
conditions, have been made in Germany on a systematic plan, and 
from the data thus obtained yield-tables have been calculated, 
showing the volume of timber produced at different ages on a given 
area by the principal species on looalities of different quality 
classes. Udng  the yield-.tables published for the Scotch pine by 
Wilhelm Weiae, now Professor at the Forest School of Karlsruhe, 
the author shows that at the ages of 50 and 120 years the volume 
per acre of timber only, not including faggots, in localities which, 
according to their yield-capacity, are classed as first, second, and 
third class, is as follows :- 

I. 11. In. 
Cnbic feet at the age of 50 years, ... 5,060 3,940 2,700 

s, 9, ,, 120 9, ... 9,060 6,950 5,340 

The figures of these yield-tables Dr. Schlich has found to a 
certain extent to be applicable to Scotch pine forests in England. 
They can therpfora be used in ordor to assess the yield-capacity 



of any locality stocked with Scotch pine. Eventually, similar 
yield-tables will doubtlesr! be prepared for the Sootch pine and 
other forest trees in Great Britain, and it will thun be possible 
with certainty to say what yield of timber may be expected from 
plantations made in a certain locality. 

The second chapter deals with the shape and development of 
forest trees, but we can refer only to what the author says re- 
garding heightrgrowth. - Building again chiefly upon researches 
made in Germany, Dr. Schlich explaina how the different species 
have a different nlode of heightcgrowth. On p. 163 an instrnctive 
diagram will be fonnd exhibiting the relative height-growth of 
spruce, silver fir, beech, ~ n d  Scotch pine in n locality of the first 
quality. At  the age of 50 yeara the mean height attained by each 
species is as follows :- 

... Scotcl~ pine, ... ... ... 64 feet. 
... ... ... ,, Beech, ... ... 60 

Gpruc~, ... ... ... ... 65 ., 
... ,, Bilver fir, ... ... ... 40 

At a later age spruco and silver fir take tho lead, while beech and 
8cotch pine remain behind in the raco ; and whon 120 years old, 
the order of the species stands us follows :- 

... Spruce, ... ... ... 188 feet. 
Eilver fir, ... ... ... ... 108 .. 
Beech, ... ... ... ... ... 102 .. 
Ljcotch pine, ... ... ... ... Y 7  ,, 

Scotch pine and beech therefore make the principal height-growth 
during the first period of their life, whereas spruce and silver fir 
continue to grow vigorously in height to a much greater age, spruco 
  no re so than silver fir. The progress of heightrgrowth of the 
ditierent species is much affected by the character of the soil, by 
elevation, the more or less crowded state of the wood, and other 
circumstances, but under otherwise similar conditions it will al- 
ways be fonnd that deep, fresh, fertile soil produces much taller 
trees than shallow, dry, or rocky soil. 

I n  the third chapter, which deals with the chnraoter and com- 
position of woods, tha author points out that the object of sylvicul- 
ture is not to rear isolatid trees, but considerable maoses of trees, 
forming more or less crowded woods. Pure woods consist of ono 
species only, or of one species with a alight admixture of others, 
whereas mixed woods contain a mixture of two or more speciee. 
The advantages of mixed woods are clearly sat forth, a d  the 



author's remarks on this suhjoct may be specially rocommended to 
the attention of proprietorcr and managers of woodlands in Great 
Britain. 

The last and most important chapter doals with the sylvicultural 
systems-that is, the different methods under which the creation, 
regeneration, tending, aud utilization of woode are effected. The 
three well-known classes nre : first, high forest, originating either 
€elf-sown or artificially raised ; second, coppice, which regenerates 
itself from coppice shoots ; and third; coppice with standards, a 
combination of seedling and coppice forest. The modifications of 
theso three main systems are numerous, and particularly the treat- 
ment of high forest has developed in a great variety of ways. On 
this subject we must refer the reader to the manual. These are 
matters which can hardly be fully understood withont opportunities 
for obtaining practical experience of forests treated under the vari- 
ous systems described. Such opportunities may, to some extent, 
be found in Great Britain. The high forests of larch and Scotch 
pine in Scotland, raised by planting, are excellent, and in some 
districts Scotch pine woods are regenerated by self-sown seedlings. 
The oak woods of the Forest of Dean and the beech woods on the 
chalk downs o f  Buckinghamshire are instances of high forests 
with different character and different methods of treatment. Most 
instructive, agnin, are the natural oak forests in Snssex-coppice, 
with a large proportion of standards. So are the coppice woods of 
ash and sweetrcherrtnut for the production of hoppoles in Kent, 
and the osier beds on the banks of the Thames. The difficulty is, 
that tho trratlneht of these woods is -entirely empirical, and that 
withont authentic statistical data regarding yield in timber, re- 
garding income and outlay, no forest can properly be used for pur- 
poses of instruction. If the student wishes fully to understand 
this and othrr portions of the excellent manual before us, he must 
study the forests of Germany, public and private. This may be a 
disadvantage, but under the circumstances of the case it cannot be 
helped. 

Appended to the first part of the book are two treatises which 
will be read with interest by those who may not care to study the 
more technical portion of the manual. They deal with forestry in 
Great Britain and Ireland and in British East India. The physical 
configuration of India, its climate and rainfall, the distribution of 
the forosts, and the forest policy pursued by the Government of 
India during the last thirty years are clearly set forth. The 
protection and systematic management of its forests are matters 
of the ntrnost i~nportanco for the welfare of the lnillions inhabit- 



ing the British Indian Empire, of infinitely greater importance 
than good forest management is for Germany or other countries of 
Enrope. Enthusiastic Foresters in India have long maintained 
that by improving the condition of existing forests, so as to make 
them more dense and compact, by extending their area, and by 
creating forests where none exist at present, the rainfall in seasons 
of drought might be increased, and famines might thus be averted. 
Dr. Schlich fully discusses this subject, and states several cases 
in which the presence of dense forest growth seems to accompany 
an increased rainfall; but at the same time he fully explains the 
reasons why a final conclusion does not seem justified. The result 
is that, though the local influence of forests in lowering the te~n- 
peratnre and preserving moisture is undeniable, we are not justified 
in hoping for an improvement of the Indian climate. The favour- 
able influence of forests in India upon the irrigation from wells 
and tanks is, however, beyond doubt, and this is a vital question. 

To illustrate the effect of forest growth in protecting loose soil 
on hill-sides, the author mentions tho Siwalik Hills at the foot of 
t l ~ e  North-West Himalaya. We quote his words:- 

"Anyone who has ever stood on the hills behind Hoshiarpur in 
the Punjab and looked down upon the plain stretched out towards 
the south-west has carried away an impression which he is not 
likely to forget. In  that part the Siwalik range consists of an 
exceedingly friable rock, looking almost like sand baked to- 
gether. Formerly the range was covered with a growth of forest 
vegetation, but a number of years ago cattle-owners settled in it, 
and under the combined attacks of man, cows, sheep, and goats, tho 
natural growth disappeared, while the tread of the beasts tended 
to loosen the soil. The annual monsoon rains, though not heavy, 
soon commenced a process of erosion and of carrying away tho 
surface soil. Gradually small and then large ravines and torrents 
were formed, which have torn the hill range into the most fantas- 
tic shapes, while the dkbris has been carried into the plains, form- 
ing, commencing at the places where the torrents emerge illto the 
plain, fan-shaped accurnulatio~~v of sand, which reach for milea 
into the plain, and which have already covered and rendered sterile 
extensive areas of formerly fertile fields. Indeed, one of these 
currents or drifts of sand hm actually carried away a portion of 
the town of Hoshiarpur. The evil has hy no means reached its 
maximum extent ; and if curative measures are not adopted a t  a n  
early date, the progress of transporting the hill range into tho 
plain will go on, until the greater part of the fertile plain stretch- 
ing away from its foot has boen rendered sterile." 



The author might have added the denuded hills, and the rivers, 
formerly navigable, but now silted up, in the Ratnagiri district of 
Western India, and other similar instances. 

That a country so populous arr India requires immense quantities 
of timber, bamboos, and firewood goes without saying. Among 
other articles of forest produce, cattle fodder is an important item. 
I n  the drier portions of the country the supply of grass, parti- 
cularly during seasons of drought, is more plentiful under the 
shelter of trees than out in the open. I n  times of scarcity grain 
can easily be carried long distances to provide food for the people, 
while cattle fodder cannot be ao easily carried. As a matter of 
fact, where forests have been formed and protected in the drier 
parts of India, they have proved a great help in enabling the 
people to maintain their cattle in times of drought and scarcity. 

I n  India the duty of taking action necessarily devolved upon 
the State. The result has been the formation of extensive forest 
estates, called reserved forests, which at present, bhe author stabs, 
aggregate 33,000,000 acres, or three times the area of State forests 
in the German Empire. If forest matters in India continue to be 
properly managed, these estates will not only secure the well- 
being of the people, but will be an important source of strength to 
the Government, financially and otherwise. As yet the revenue 
which. they yield is insignificant in relation to their extent. Rut 
i t  is growing steadily. Dr. Schlich shows that during the three 
years 1864-ti7 the average annual net revenue from the Govern- 
ment forests amounted to £106,615, and during the five years 
1882-87 to £384,752 ; and he states it as his opinion that twenty- 
five years hence the net surplus will be four times the present 
amount. More important, however, than the annual revenue is the 
steadily increasing capital value of the* Government forest estates. 

I n  Great Britain the aspect of affairs is different. The small 
area of the Crown forests, burdened as they are with prescriptive 
rights, cannot reasonably be expected materially to help the 
development of systematic forest management. But there are over 
2,500,000 acres of woods and forests in the hands of private 
proprietors, and tliere are 26,000,000 acres of barren mountain 

* 

land and waste, a portion of which might be planted up. Pro- 
prietors, as a rule, desire to augment their income and to increase 
the capital value of their estates. I n  many case8 this might be 
effected by a more systematic management of their woodlands, and 
by the planting up of waste lands. The chief obstacle to progress 
in this direction is the low price of timber and the high rent at 
p resn t  obtained by the letting of grouso nloors and deer forests. 

2 a 
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Upon data which cannot be gainsaid, Dr. Schlich has baml 
important calculations, which will be found on pp. 17-19. Space 
forbids the discussion of details, but the result is that Scotch pina 
forests cannot be expected to yield more than 24 per cent. on tho 
capital invested (the value of the lnnd and of the growing crop). 
" All land, therefore, which can be let for the raising of field 

crops, for shooting, or other purposes, at a rental equal to, or np- 
wards of 24 per cent. of the capital value of the land, had better 
bo so let. On the other hand, land which would realize a rental 
of less than 24 per cent. of its value may with advantage be plant- 
ed with Scotch pine or other similarly remunerative trees." 

These conclusions are based upon circumstances as they exist 
at the present time. But a change of circumstances is not irn- 
possible. The author points out that 6,000,000 loads of timber 
are imported annually into the United Kingdom from Europe and 
North America, and that only a small portion of the forests which 
furnish this large supply are under systematic management nud 
control. I t  may be regarded as certain that the supply from 
Sweden and Norway and from North America, amounting at pre- 
sent to nearly 4,000,000 loads a year, will continue to diminish, 
and, under the circumstances of the oase, the necessary result of 
such diminution will. eventually be a rise in the price of timber. 
Again, if proprietors of woodlands in England and Scotland wero 
in a position to offer large quantities of home-grown timber of 
good quality for sale, regularly a t  stated masons, timber traders 
would make their arrangements accordingly, and in many cases 
better prices would be' obtained. Firewood is a t  present almost 
nnsaleable in the United Kingdom, but if-and this may hnppcn- 
the price of coal should rise considerably, firewood would in somo 
districts become an article of general consumption, ss it waa 150 
pears ago, and to some extent this would improve the money-yield 
of woodlnnds. 

I t  is not too much to say that the publication of Dr. Schlich's 
Manual will give n powerful impetus to systematic forest manage- 
ment in the United Kingdom, in India, and in tho vast colonies 

- of the British Elill~irc-in fact, wherever the English language is 
spoken. 



C .  

A NOTE REGARDING CERTAIN INDIAN TANNING 
MATEBIA LS . 

AT a Conference held at the late Colonial and Indian Exhibition 
in London, a number of gentlemen assembled to examine the In- 
dian tanning materials. Samples were freely distributed among 
those present for the purpose of securing professional opinions, 
and, as the result, various reports have appeared in trade and cotn- 
mercial publications. Among these may be ~pecially mentioned 
the Report issued by the Leather Section of the London Chamber 
of Commerce. Subsequent to the Conference, applications were 
received at the Exhibition for collections of Dyes and Tans to be 
placed in the museulnv of certain Industrial Institutions. Incon- 
sequence, letters and reports have been received, which are deemed 
of such importance as to justify a selection of papers on certain 
tanning materials being now published. 

While some of the Indian tans have, as indicated, been subjected 
during the past year or so to industrial and chemical examinations, 
other practical experiments have been set on foot by the various 
Governments of India. Uivklivi has been grown in Bombay, of 
which the samples sent to England have been highly commended. 
Information has also been collected regarding Acacia bark and pods 
of so extensive s nature that a large volume might be issued on 
that snbject alone. Captain Wood, Conservator of Forests, North- 
JVestern Provinces and Oudh, has carried out useful enquiries into 
the preparation of Tanning Extracts.' That officer was one of 
the first to recognize that there were other woods and barks 
beside3 catechu that might be boiled down to conveniently export  
able extracts. Samples of the extracts prepared by hirn were 
shown a t  the Conference, and the idea of utilizing new tanning 
materials was thoroughly approved of. It was deemed unnecessary 
to endeavour to prepare cutch from such trees as Acacia S u m  and 
A. Sundra, since these are even less abundant than A. Cateclru, 
and consequently their extracts could not be prcpnred nt a chenpcr 
rate than the cntch so Inrgely made in Pegu and Kutonon. I t  

- 

We hevo nlrend girou tho results of Capbin W d e  ouquiries in Vul. Xv., - 61 -55.-[~oJ 
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was not, in fact, considered necessary that c h a p  cutch s h o ~ l d  be 
the sole aim of the exploration for new tans. There are many 
astringent substances rich in tanning materials, and it was recog- 
nized that the search became one for a cheap article that would not 
impart much colour, while possessing a fairly good 'proportion of 
some tanning principle. The colour which cutch gives to tho 
leather is the chief reason why gambier is preferred by English 
tanners ; but the Kumaon cutch, which a t  the Conference was 
mistaken for gambibr until its character was explained, was by 
most of those present examined with apparent interest. The fol- 
lowing extract from the Report of the Conference may be here 
given, since it refers to this and one or two other points of import- 
ance in connection with cutch :- 

" At the present day cutch is not much used by tanners : it is 
too expensive, and the leather made by its means exudes an objec- 
tionable salt. Qambier is, therefore, preferred. Catechn bark, 
however, was pronounced one of the best barks shown. It seemed 
to possess a large amount of tanning principle, and had the equally 
indispensable property of being pale-colonred. 
'L A very extensive collection of samples of the extract having 

been shown, a discussion took place with regard to the Kumaon 
form. Mr. Proctor and several other gentlemen present had never 
seen this before, and thought i t  likely to possess properties which 
the tanning industry had overlooked. Samples were distributed, 
and reports promised. Some of the redder and less gummy forms 
of Pegu cutch were viewed as hopeful from a tanner's point of view. 

" I t  was urged that what had been done with the Acacia Catechu 
ehould be tried with a large number of other trees. The opinion 
seemed to be that many plants which had been neglected would yet 
come to yield preparations similar to cutch, and possibly cheaper, 
through being prepared from more abundant trees. 

"The cutch obtained from Acacia Sundra was viewed more as a 
curiosity than anything eke. Chemically, it is the same substance 
as the ordinary cutch ; and since it is believed the tree is not so 
abundant as Acacia Catechu, it was thought undesirable to dwell 
further on this substance, except as an additional source of cutch. 
It was pointed out that the difficulty in using cutch as a tanning 
material was the fact that it imparted a pronounced colour to the  
leather, which was not always desirable." 

ACACIA CATECHU BARK. 

(Conf. with Dictionary Econonlic Products, Vol. I., p. 27.) 

The opinion was unanimously expressed, that much valuable 
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material had been for years destroyed through the bark of the 
cutch tree not being utilized. The pale colour of the bark and its 
apparent richness in tannin were characters that seemed to warrant 
high expectations that an extract of the bark, or even a carefully 
dried powder, would find a ready market. This seems, therefore, a 
subject that might with advantage be commended to the Cutch 
makers. An experiment or two might indeed be undertaken by 
Government to ascertain the cost of producing a bark extract or a 
bark powder. It is possible that the expense of boiling down the 
bark might not be repaid by the price obtained. But this is a 
point that could only be solved by careful experiment ; and if i t  
proved to be not sufficiently remunerative, attention might then be 
turned to the preparation of a powder from the rejected bark 
similar to the powdered pods of Acacia arabica, an article which may 
now be said to have found a distinct market. (Conf. with p. 107.) 

ACACIA AMBICA. 

(Conf. with Dictionary Economic Producte, Vol. I., p. 18.) 

The following passage from the Report of tho Conference (Colo- 
nial and Indian Exhibition) regarding Acacia arabica-the bablil 
or kikar-may be viewed as instructive :- 

" The gentlemen present were of opinion, that if it were possible 
to induce some Indian firm to prepare from the pods an extract 
similar to cutch, a trade might be started in this product. , The 
difficulty in the way of opening up trado in tanning materials was 
one of freight. I t  is essentially necessary to rednco tanning ma- 
terials to their smallest possible bulk and weight ; and the opinion 
was given that much could be done in this direction by ascertain- 
ing how far it was possible to produce extracts, either in a dry 
condition like cutch, or in the form of a liquid or prepared powder. 

" I t  was suggested that it would be preferable to keep the pre- 
parations of the bark distinct from the pod ; and in preparations 
of the pod it was recommended that, if possible, the seeds should 
be rejected, as they would be injurious. Dr. Watt drew attontion 
to the fact that in a recent communication from the Berlin Leather 
Trades Association fresh interest had been created in the Acacia (or 
babla) pods, owing to the light grey colour they impart to sheepskin." 

I t  seems possible that simple machinery might be designed to 
crush the dry pods and remove the seeds. By so doing, the value 
of the tanning material wonld be greatly enhanced, a t  the same 
time that a large quantity of a useful cattle food would be secured. 
Indeed, the value of the pods as a tanning material. is great!y d e  
preciated through the action of the weevils that literally riddle tho 
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pods in order to reach the seeds. I n  the correspondence published 
on a further page regarding D i d i v i  (page 102), Messrs. P. and 
S. Evans & Go. make the snggestion that the Australian A. pycnan- 
tha should be introduced into India. There wonld seem little to 
justify the conclusion that this would succeed better than the 
common bablil, unless it be established that the Australian plant is 
so much superior from a tanner's point of view as to justify a spe- 
cial effort being made. Regarding the peeling of bab~il bark see 
the remarks at page 106. 

ACACIA LEUCOPHL~A.  

(Con$ with Dictionary Economic Prodwta, Vol. I., p. 25.) 
The bark of Acacia leucophlaa-the reru or safed-kikar-at- 

tracted attention at the Conference ; and the leathers exhibited from 1 
various districts in India as prepared by means of this material were 
considered superior to any others shown. These facts wonld seem 
to suggest the desirability of having experiments instituted with a 
view to determine the price a t  which an extract from this bark 
could be sold and the annual quantity likely to be available. But 
jdst as with the bark of Acacia Catechu i t  might be found that i t  - 
would not pay to extract the tannin, in which case it wonld be- 
come necessary to experiment with the production of a d y powder. 
The writer has no personal or practical acquaintance with the pro- 
paration of tanning extracts. A snggestion may, however, be hero 
o a r e d  (and this occurred to him when the superiority in point of 
colour of Acacia Catechu bark as compared with the extract cntch 
was under discussion at the Conference)--tit., may it not be that 
the act of boiling down the chips of wood causes chemiml changes 1 
by which the colour is produced ? If this be so, then extracts 
from these barks might prove less valuable than the pulverized 
bark itself. But here, again, we are confronted with the nwessity 
of careful experiments. 

ANOQEISSUS. 

(Conf. with Dictionary Economic Products, Vol. I., p. 256.) 

The bark and leaves of the Anogeisssue latifolk-the dhhvP o r  
dhriur6-and the leathers tanned by these were exhibited at tho 
Conference. The following passage from the Report may be hero 
given :-'' I t  was explained that these materials were extensively 
used in India, and that if found suitable for the European market, 
they could be more cheaply and extensively supplied than pe rhap  
any other tanning substance found in India. The casual examina- 
tion, howovcr, soomod to suggest that, unless these could lm prc- 
pared in the for111 of a condcnscd oxtruct or fino powder, thoy were 
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never likely to find a market in Europe. To export a large quan- 
tity of dried leaves appeared undesirable, the bulk and danger of 
ignition being almost prohibitive." 

CASSIA. 
(Conf. with Dktiona y Economk Products, Vol. II., p. 215.) 

The leather tanned by the bark of Cassia auriculata-the tarwar 
-was considered a t  the Conference much superior to what could 
have been inferred from the examination of the highly coloured 
bark. I t  was suggested that the same experiments should be tried 
with this substance as had been proposed in the case of Acacia 
Catechu, viz., to prepare an extract and also a powder, and to fur- 
nish particulars as to the amount that might be annually available 
and the prices at which these preparations could be placed on the 
home market. The same opinion mas expressed with reference to 
the bark of Chickrassia tabularis-the Chittagong wood or chikrhssi 
pabha, &c.-viz., that unless it wonld pay the Indian dealer to pre- 
pare an extract for the purposes of exportation, it would be hope- 
less to expect this, or in fact any crude bark, to bear the freight 
and other charges so as to compete with the materials a t  present 
being placed in the home markets. 

EMBLICA MYROBALAN. 

(Cot$ with the  ema arks at page 92.) 
A few of the tanners present were familiar with the Emblic 

myrobalans-the fruit of PhyZlant&us Emblica-daula, hmln, aonln 
-though they had never before seen the leaves. But tho same 
objection exists with regard to these as has already been alluded to 
under Bnogei8sw. Unless a tanning half-stuff could be profitably 
prepared for export, it would be hopeless to expect a trade to be 
done in the leaves. They are doubtless good and useful tans, but 
have to compete with others that can be landed in the home mnr- 
kets at lower prices. This argument seems perfectly just and 
applicable to the leaves, but since i t  pays to export the fruits of the 
true myrobalans, it would seem as if the question of a future trade 
in the Emblic myrobalan wonld turn on the percentage of hnnin  
which it possesses and the colour it imparts to the leather. 

SOYMIDA BARK.. 

I n  the Report of the Conference it is stated that the bark of- 
Soymida febrijuga, the rohan tree of Hindustan and the shcm of 
South India, " gained most favour of any of the tans shown a t  the 
(hnference. The high amount of tanning principle which it seemed 



320 A NOTE REoARDINO OERTAIN INDIAN T A N N I N 0  MATEaIALI. 

to contain, when taken along with the pale colour of the m a t e  
rial, gave promise of an almost certain future. I t  was accordingly 
strongly recommended that experiments shonld be made with 
this tan in preference almost to any other." With the possible 
danger of a limitation of the supply of cutch which the greatly in- 
creased demand for that extract is causing, it was recommended by 
the gentlemen assembled at the Conference that an effort shonld 
be made to discover a good substitute ; and although these gentle- 
men urged that several plants shonld be experimented with in order 
to discover a good cutch substitnte, the rohan met with the highest 
commendations. And it may be remarked that even were it fbund 
to be as convenient to extend the cultivation of Ac& Catechu itself 
as to adopt a substitnte, it was urged there were drawbacks against 
cntch which would justify the experiments suggested. 

I n  the preparation of extracts by Captain Wood, to which in- 
cidental reference has been made, and of which the Inspector- 
General of Forests has been good enough to supply this office with 
a copy of the correspondence, the sir1 (Shorea h t a )  and the  
Asna (Terminalia tomentosa) are the trees being experimented 
with. The former has long been known to afford a strong tanning 
material ; and the latter, while belonging to a family the fruits of 
which are known to tanners as myrobalans, has not obtained the 
same reputation as that of the d l .  Its fruits are so inferior to 
those of T. Chebuh, the true myrobalan, that they are not even 
used as an adulterant in the preparation known to the trade as 

ground myrobalans." At the same time the Asna bark is rich 
in tanning materials, and thoroughly deserves to be carefully in- 
vestigated. I n  a further paragraph the subject of Captain Wood's 
experiments will be reverted to ; but meantime i t  may be added 
that, when opportunity occurs, it would be desirable to have tho 
same experiments performed with all the barks, fruits, and leaves, 
to which reference has been made in this brief review of recept 
investigations with Indian tanning materials. Captain Wood, how- 
ever, advances an argument (in favour of the trees now under hi3 
examination) which is so powerful as to scarcely admit of any 
difference of opinion. These trees are abundant in certain forests 
that are being cut up by railway extensions. Immense quantities 
of the bark are thus likely to be completely destroyed, if not 
utilized in the manner proposed. 

( T o  be continued). 



%ORESTRY IN THE COLONIES AND IN INDIA. 
(Continued fm page 285). 

AS long as the sea winds are sufkiently strong to keep in check, 
and' even force back, the north-weatern winds, all is well for India ; 
but occasionally the reverse occurs-that is to say, the north-west 
winds force back the sea winds, and proceed far into the lndian 
plain and the Peninsula. If this ascendency continues for solne 
time, the rains fail, and scarcity or even famine is the result. 

In  September the monsoon comlnences to decline, and by degrees 
north-easterly winds replace the south-western and southern breezes. 
They are dry, except in parts of Madras, where they bring heavy 
rain until December, and are known as the north-eait monsoon 
winds. Local rains of &oderate extent are caused during winter, 
more especially in the Punjab and North-Western Himalayas. 

The total annual rainfall ranges from 4 inches in some parts of 
Sind to more than 500 inches in the Khasia Hills, and all interme- 
diate grades are duly represented. 

A country which shows such extremes of climate must necegsa- 
rily show a most variedVvegetation. The actual distribution of the 
forests is principally governed by the rainfall. Where that is 
favourable, prodnction is great, and the forests are dense ; where i t  
is unfavourable, production proceeds at a slow rate. Again, the 
nature of the rainfall governs the character of the forest. Where 
the rains are heavy, the country is generally covered with evergreen 
forest ; where i t  is less copious, the forests are deciduous ; under a 
still smaller rainfall, they become sparse, and more dry, until they 
gradually end in desert. Consequently, the evergreen forests are 
found along the moist west coast of the Peninsula, in the const 
districts of Burma, Chittagong, and along the foot and lower slopes 
of the Eastern Himalayas. The deciduous forests occupy the 
greater part of the Peninsula, and Burma away from the coast. 
Dry forests are found in Rajputana and the Punjab, while deserts 
are the principal feature of Bind.' With rising elevation in the 
hills, the forests become gradually temperate, and then alpine, until 

Sind haa some very vsluable forests, which are situated on the banks of the 
Indb on land more or iess regularlr inundated. 

2 a 
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they disappear altogether on approaching the lower limit of the  
eternal snows. 

I have dwelt in some detail on tho great variety of climates 
prevailing in India, because somo idea on tho subject is necessary 
so as to understand the forest policy which is indicated in the case 
of that country. The main issues of that policy depend on the  
following three points :- 

(1). Forests in relation to climate and rainfall, 
(2). The regulation of moisture, and 
(3). Forest produce required by the county. 
However much may have been written and said on the first point 

in its application to India, I can, in the present state of our know- 
ledge, dismiss it in a few words. The sonth-west monsoon must 
for ever be the main source of moisture in India, and the climate 
nnd rainfall of the Indian plain and of the Peninsula are generally 
subject to other induencea, in comparisan with which the e5ecta 
of forests must always remain small. On this account, then, a& 
restation cannot be pushed in the case of India. I must, however, 
not omit to mention that the shade and shWter of forests will be most 
gmhfully accepted by Inan and beast in a hot county like India. 

I have something more to say under the second head. I n  a 
tropical climate like that of India the evaporation from an area 
exposed to the full effectv of the sun is probably not less than four 
times that from an area which is covered by a dense growth of 
forest vegetation ; hence afforestation is of great importance wher- 
ever the rainfall is limited or unfavourably distributed over tbe 
several seasons of the year. 

Then, there is irrigation to be considered. No less than 30,(@0,000 
acres of land are artificially watered in India by means of canals, 
wells, lakes, and tanks. Oaly 3,000,000 acres depend directly on 
tho melted snow of the Himalayas, and it will easily be understood 
of what importance i t  is to keep the areas which provide the ro- 
rnainder of the water properly sheltered. The larger the proportion 
of the catchment areas, whence the irrigation water comes, is 
ahatled by forest vegetation, the more favourable and sustained will 
be the supply of water. On this account, then, forestry in India 
has an important mission to fulfil. 

The mechanical action of forest in regulating the flow of water 
from hill sides, also, is not without importance in India, and cases 
are by no means rare which show the mischievous effect of reckless 
deforestation. I n  this respect none is more instructive than the case 
of the hills behind Hoshiarpur, in the Yunjab. These, consisting 
of a friable rock, were zafe, until, some forty years ago, caUle 
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p z i e r s  settled in them and destroyed the forest and other vegeta- 
tion. Since then a promss of erosion has set in, which is carry- 
ing by degrees the hille into the plains, where they appear an huge 
sand drife, which have already covered enormous areas of fertile 
cnltivated land, and even destroyed part of the town of Hoshiarpur. 
Such an evil can be avoided by preserving the nataml vegetation 
on the land ; hut, if once started, special measures are required to 
meet it. I n  the first place, grazing must be stopped, at any rate 
that of goats and sheep, so as to allow a natural growth of plants, 
shrubs, and trees to come up ; artificial sowing and planting must 
be done, preceded in bad cases by the construction of dams and 
dykes to steady the soil, until vegetation has once more laid 
hold of it. Mischief of this kind can be stopped and cured a t  a 
comparatively small sacrifice, provided it is taken in hand a t  an 
early stage ; but if it has been allowed to grow for a series of years, 
the expensas of checking the evil may be beyond the means of the 
State. As an example, I may here mention that France has been 
spending large sums of money during the last twenty years in order 
to cure the mischief wrought in the French Alps in consequence of 
former neglect and recklessness. This should be a warning to 
India and the Colonies. 

Although forests are of considerable importance in India in 
respect of their action as regards the regulation of moisture, they 
are absolutely indispensable on account of the produce which they 
yield, since by far the greater apart of India must rely on the timber 
and fuel produced in the country, apart from other produce. All 
the teeming millions of India use wood fuel for their domestic 
firing, or, if such is not available, dried cowdung, the latter being 
much to be deprecated from an agricultural point of view. At the 
same time enormous quantities of timber are required for construc- 
tion, boat-building, tools, agricultural implements, railways, and 
other public works. If we add thereto a demand for many irni;ort 
an t  items of minor prodnce, more especially cattle fodder in the 
drier parts of the country, it will easily be understood that at least 
40 per cent. of the total area require8 to be kept under forest. 
Even such an area would give only about half an acre per head of 
population-an allowance below that of most European continental 
countries. 

\ 
The history of fdrestry in India is very inetmctive. According 

to the available evidence, the conntry was in former tinies covered 
with dense forests. Then settlers opened out the country along 
the fertile valleys, but the destruction of the forests on a larger 
scale was carried out by nolnadic tribes, who fired alike hills und 



plains as they moved from one pasture to another. Tbis prooesa in 
believed to have gone on for more than 700 yeam Subsequently 
came British rule, and with i t  a more fierce destruction of the folc 
ests than before. Extension of cultivation became the order of the 
day, and before its march many of the remaining woods fell under the 
axe, no inquit y being made as to the ultimate result. Simnltans 
onsly with the extension of cultivation and the increase of ppnlatioa, 
the annual requirements of timber and fuel increased, while quiokly 
multiplying herds of cattle roamed far hnd wide over the remain- 
ing forests. Finally, railways came, and with their ex tens ion .h  
forests disappeared with greater rapidity than ever, partly on 
account of. the increased demand for timber used in construction 
and firewood and partly on account of the fresh impetus given b 
cultivation on both sides of the lines. I have watched this last 
process, and I can testify from personal experience how fatal rail- 
way extension is to foresta which are not subject to proper control 
and protection. 

For s0m.e time matters went on smoothly enough i n  India, but 
then the shoe commenced to pinch. Difficulty was experienced in 
meeting the demands of timber for public works, sleepers bad to be 
imported from foceign countries, and it was then recognised that a 
great mistake had been made in allowing the forests to he reckless- 
ly destroyed. Experience had definitely proved that the preserva- 
tion and suitable managemmt of a sufficient area as forests could not 
be left to private enterprise, and that the interference of the State 
had become a necessity in the general interest of the country. 

The forest question commenced to attract attention in the early 
part of this century, in consequence of which a timber agenoy was 
eshblished on the west coast of the Peninsula. Next we find, in 
the year 1843, Mr. Conolln Collector of Malabar, planting teak on 
a large scale at Nilambur. Dr. Gibson was appointed Conservator 
of Forests in Bombay in 1847. In 1848 Captain Frederick 
Conyers Cotton caueed the appointment of Lieutenant James 
Michael (now Major-General J. Michael, C.S.I.) as Forest Officer 
in the Anamalais, which post he retained for seven years. Dr. H. 
Cleghorn became connected with forest conservancy in Mysore in 
1847, and he was appointed Conservator of Foreste in Medras in 
1856. He was on special duty with the Government of India about 
the years 1860-62, when he inquired into the forest matters in the 
North-Western Himalayas and elsewhere. In  the Central Pro- 
vinces, Colonel Pearsou was the first (!onservator who took up 
forestry in a business-like manner. 

Tbese gentlemen and others woro the pioneers of forest con- 
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aervanoy in India. Their action, though loculised, caused the matter 
to be discussed and kept before the public, frnd i t  led ultimately to 
the organisation of a general department by Dr. D. Brandis (now 
Sir  Dietrich Brandis, K.C.I.E.). The latter was appointed Super- 
intendent of Forests in P e p  in 1856 by that great administrator 
Lord Dalhousie. Dr. Brandis was principally instrumental in sav- 
ing the Burma teak forests from destruction by enterprising timber 
merchants-that is to say, estates which yield now a gross revenue 
of some 250,0001. a year. In  1862 he was attached to the Govern- 
ment of India, and in 1864 appointed the first Inspector-General of 
Forests to that Government. He then set to work to establish the 
Indian Forest Department, and 6 introduce a systematic manage- 
ment of the forests. A t  first he devoted himself to the provinces 
directly under the Government of India ; subsequently, he was 
twice deputed to Bombay, and he totally reorganised the Forcst 
Department in Madras in 1881-83, immediately before his final 
retirement from India. 

The first duty of the new Department was to ascertain the ex- 
tent and character of the remaining forests, and especially of that 
portion which still belonged to Government. This inquiry was 
not of special difficulty, except in so far as a sufficiently trained 
shff was not available at the outset. 

The next step was to take the State forests under protection and 
management, and now difficulties arom. There were, no doubt, 
some administrative officers who soon perceived that it was to the 
trne interests of the people to preserve a suitable forest area, and 
who cordially assisted the new Department ; but the majority of 
the officers of the State failed for a long time to accept that view, 
principally because the idea of forest preservation was new to them, 
and tbey feared complications from the facts that the rights of 
Government in the forests were in many cases ill defined, and that 
the people claimed extensive rights by prescription and on other 
grounds in the areas which were the property of the State. The 
first Indian forest law was passed in 1865 : it provided that the 
Government might declare any land belonging to i t  a Government 
State forest, and that such declaration should not abridge any 
right held by private persons over such areas ; but the Act did not 
provide power to inquire into and legally settle the rights of third 
persons in the State forests. Under this Act considerable pro- 
gress was made in the preservation of the forests, wherever the 
population was liinited and the forest areas extensive. But where 
the reverse conditions prevailed, and where the rights clnimed by 
the ~eople,  rightly or wrongly, were extensive, the benefits of the 



Act soon threatened to become abortive. Consequently fresh 
legislation was soon contemplated, and, after years of dimussion, a 
new Act was passed, kiown ag the Indian Forest Act of 1879, fol- 
lowed by special Acts for Burma, Madras, and one or two othor 
provinces. Of thes'e, the Bnrrna Act is the best. Generally speak- 
ing, the enactments give power to the Qovernment- 
(1). To declare auy area belonging to the State, or over whioh 

the State has rights, to be a State forest. 
. (2). To demarcate such area, and to inquire into and settle, once 
for all, the rights claimed by third persons in or over snch area ; 
to commute snch rights if they seriously interfere with the main- 
tenance of such forest ; and to firevent the springing up of new 
rights except by a Government grant. 

(8). To provide for the proper protection and management of 
the State forests. 
(4). To provide for the protection and management of Govern- 

ment forests not included in the reserved State forests. 
(5). To provide for the prwervation of private forests, which 

are of special importance to the aommunity as a whole. 
(6). To provide for the protection of forest produce in transit. 

(7). To provide for the adequate punishment of persons breali- 
iug the forest law. 

Passing over many other provisions, I shall only add that the 
Act is throughout permissive-that is to say, the Government may 
bring its provisions into operation or not, as may be required from 
time to time. 

Under these laws an area 'of about 55,000,000 acres, which i s  
just under 10 per cent. of the British territory, have been bronght 
under the control of tho Indian Forest Department ; thirty-thrw 
million acres are so-called Reservbd S b t e  Forests-hat is to sop, 
areas which have been set aside and are n~anaged as permanent 
forest estates ; while the remaining twenty-two niillion acres a r e  
as yet so-called Protected or Unclaased State Forusts, eujoying a 
limited extent of protection until it has been finally decided whether 
they are to be incorporated with the permrlnent State forests or not. 
Some fifteen million acres of additional forest lands are a t  the dis- 
posal of Government, which have not as yet h e n  brought under 
the control of the Dopnrtment. 

I t  will bo noticed that the area of State forests ftilllls considerably 
short of 20 per cent. of the total area, the proportion which is be- 
lieved to be that required to meet the demands of the country. 
Therc nre, however, as yet extensive forest lands in the hands of 
private persons, nnd altliough their extent and yield capci ty ie 
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decreasing every year, a considerable portion is so situntod or of 
such a description that i t  is not fit for permanent cultivation, and 
may be expected to yield always a certain amount of prociuce. In- 
terference with these private forests will only be possible in cases 
of absolute necessity. 

The bulk of the required ~ r o d u c e  must come from the State 
foreste, and if they are to yield that, they must be managed in 
n carcfnl and systematic manner. Hence Sir Dietrich Brandis 
recognised a t  an early stage the paramount importance of provid- 
ing a competent staff of officers. H e  obtained, as early as 1866, 
the sanction of Government to a scheme, under which every year 
a number of young Englishmen are selected in this country, and 
trained in f o r e ~ t  science and practice before they proceed to India 
to take their places as officers of the Forest Department. For  
inany years these young men studied forestry in Germany and in 
France. Gradually' the difficulties of studying in a foreign conn- 
t ry  and in a foreign language made themselves more and more felt, 
until i t  waedecided to start, in 1885, an English forest school in 
connection with the Royal Indian Engineering College a t  Cooper's 

. H i .  Under these arrangements, some 110 officers have been 
trained and drafted into the Indian Forest Depsrtmcnt. A t  the 
present mcment we have 22 forest students under instruction a t  
Cooper's Hill. 

These young men are destined to recruit the superior or con- 
trolling staff of the department. In  addition, i t  was found neces- 
sary to let the future executive offic$rs pass through a suitable 
course of training. Accordingly, an Indian forest school was 
started, in 1878, at  Dehra Dun, in the North-Western Provinces, 
which has been developed, so that it now turns out 
annually some 30 trained forest rangers. These are almost 
entirely natives of India ; they enter the executive branch of the 
service, but those of special merit are eligible for promotion to 
tho controlling staff. 

The organisation of the Department may he shortly described 
as follows :-The Inspector-General of Forests is the head of the 
Department, and responsible to the Government of India. The 
Department in each province is presided over by a (Ionservator 
of Forests (or two, and even three in the large provinces), who is 
responsible to the local Government. H e  is assisted by Deput.y 
and Assistant Conservators, each of whom controls the manage- 
ment of the forests in a district or other part of a province. 
Subordinated to this controlling staff are the executive officers 
divided into various grades, and they in  their turn are assisted by 
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the protecting shff, consisting of foresters and guards, numbering 
many thousands. 

I n  this manner a well-organised departmeut has been built np  
during the last quarter of a century which has under its charge an 
immense Government property, consisting a t  present of some 
65,000,000 acres of forest hnds. Some of the forests were taken 
in hand before they had been destroyed, but by far the greater part 
of the area was taken over in a reduced and even ruined condition. 
Although a quarter of a century is only a short period in the life of 
a timber tree, the effecis of protection and systematic management 
are everywhere apparent. Ecqnomic systems of utilisation bave 
been introduced, a large proportion of the forests is successfully 
protected against the formerly annutllly recurring forest fires; 
young growth is allowed to spring up under the protection now 
atforded ; sowing and planting are carried out when required; the 
forests are managed under carefully considered working plans; and 
all this without interfering with the acknowledged rights of the 
people, who receive every year enormous quantities of forest pro- 
duce either free of charge or at comparutively low rates. I n  many 
parti of the country the people bave cqlne to recognise the import  
ance to themselves of the proper preservation of a suitable forest ' 

area and this feeling is steadily extending. 
What I have said above refers to British territory. Space d o a  

not permit my dealing with forestry in Native States, beyond 
mentioning that of late years many native rulers have commenced 
forest conservancy in their States, with the assistance and advice 
of officers of the Indian Forest Department, on lines similar to those 
followed in the Birtish territory. 

And now the question may well be asked, how about the cost of 
all the elaborate organisation and the works of proteotion and im- 
provement ? Well, on that head, too, I can present you with what 
I consider satisfactory figures. The net surplus of the Indian 
Forest Department, after meeting all expenses, has been as follows 
since 1864 :- 

1864-67 ... ... average annual net revenue 3106,615 
1867-72.a. ... ,, ,, ,t ,t 133,929 
1872-77 ... .*. 1, ,, ,, 9 ,  312,919 
1877-82 ... *** ,, ,, ,, ,, 248,792 
1882-87 ... .** $ 9  ~9 9 ,  9 )  384,752 

The annual net revenne during theperiod 1883-87 was nearly 
four times that of the period 1864-67, and although I am not in 



possession of the detailed figures for the years 1887-89 and 1888-89, 
I may state that the gross revenne realised in the latter year sur- 
passes that for the period 1888-87 by about £300,000. Calculated 
for the whole area of the forests, the revenne is as yet small, but 
there is little doubt, if any, that twenty-five years hence the net 
surplus will be four times the present, provided the Government 
of India perseveres in the forest policy as developed in the past. 
The growth of trees is of slow progress, and of all branches of the 
administration of a country the Forest Department requires to be 
more thoroughly guided than any other by the watchword " Conti- 
nuity of action." . 

( To be c o n t i n ~ d ) .  

MOMBASSA &l?00~8.-Colonel Pollock, writing from Mombassa, 
~ a y s  :-"The mango here is excellelit, almost as good as any 
graft, and of a very large size. The trees as soon as one crop is 
all but ripe, begin to flower and go on flowering a t  intervals : so, 
on  the same tree may be seen fruit from tho size of a large goose 
egg to fruit just forming. There is, therefore, on the same tree, 
#fruit which ripen in succession, and the same tree gives mangoes 
for upwards of two to nearly three months, and virtually it bears 
all the year round. 

"The trees are never bare, but for six weeks, from August to 
middle of October, there is very little ripe, but plenty of unripe 
fruit, fit for tarts, pickles, &c. I have planted a lot of kernels 
which I brought with me from Bombay and Bangalore, and they 
are  getting on well. 1 have also some six of the best grafts from 
Bombay; time will show whether the plants are affected by the 
climate or whether the African mango is different from the Indian. 
I am going to graft some best kinds 'of Africans on the Indian 
grown from seed, and will let yon know, if I remain long enough, 
t he  result. Please let me know if the niango kernels I sent you 
germinated. I can send you hundreds and hundreds, for the place 
i s  a mass of mango trees. Some of a delicious variety, as large as 
an  ordinary musk melon, and othors, equally as sweet-not much 
larger than a duck's egg and all but freo from fibres."-Agri-Hor- 
ticultural Society'u Proceedinge. . 

MANUEIAL VALUE OF Ino~.-Tho results of Professor Qriffiths 
eight years' study of the matter have led him to the following con- 
olusions :-(1). That in the case of those crops which develop 
k r g e  amount of chlorophill, for example, beans, cabbagos, turnips, 
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beats, kc. [and to these I would add maize and sugarcane], a soluble 
iron manure is beneficfal. (2). An iron manure greatly increases 
the percentage of carbo-hydrates and albuminoids in various crops, 
and thus enhances their value as feeding stuffs. (3). That the  
sulphur of the ferrons snlphate acts as a food for the protoplasm of 
vegetable cells, and the iron for the chlorophyll. (4). That the 
application of sulphate of iron enables the plants to take up a great- 
er quantity of phosphoric acid, thus causing an increased yield. 
[This is one of the most remarkable results of Mr. Gri5ths' 
egperiments, and is fully borne out by the analyses of the a s h  of 
crops given in his work]. (5). Ferrous snlphate retains ammonia 
and phosphoric acid in the soil. Therefore it is an indireot as well 
as a direct plant-food. (6); I t  is an antiseptic agent capable 
of destroying the vogetablo parasitic diseases which attack farm 
crops. [This property of iron sulphate was fnlly treated upon i n  
my previous paper]. (8). Iron sulphate in excess is a plant poison. 
(9). Soluble iron compounds are necessary for the formation of 
green chlorophyll. (10). Recently (1888) French scientists have 
discovered that atmospheric nitrogen is '' fixed" in the soil by 
means of bacteria ; and they also state that the iron oxides acceler- 
ate the process of fixing atmospheric nitrogen in the soil. (11). 
Iron sulphate destroys moss in pastures. [I imagine it would also 
destroy fodder in lucerne]. (12). Iron sulphate is not a stimn- 
lant but a direct as well as an indirect plant-food. 

The best method of applying iron sulphate is a top-dressing to 
land after tho crops have appeared above ground. I t  is also best 
applied after a rainy day. The quantity of iron sulphate Professor 
Gri5ths nsed in all his experiments was 4 cwt. to the aore, Sir J. 
B. Lawes found that 14 cwt. was rather too much, although it did 
not kill the plants. I t  is essential, therefore, for the farmer to 
remember that from 4 cwt. to 1 cwt. per acre are the only proportions 
which will give good results with his crop. If an excess of i ron 
sulphate has accidentally been added to land, the antidote is to add 
lime. If iron sulphate is used as a dry topdressing it should be 
finely powdered and mixed with five to ten times its weight of 
sand or soil in order to obtain regular distribution. If in solution, 
then tho quantity of water that tho cart can distribute over one 
acre should first be ascertained, and 4 cwt. of the iron.dhsolved 
in it. 
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NOTES ON THE UTILIZATION O F  FORESTS. 

(Continued from page 300). 

H o w  TO SELECT SAWS.-A few general directions will prove 
useful. First of all try the blade by springing it ; it should be 
elastic, and stiff enough without being too thick. The thinner yon 
can get a stiff saw the better ; also thenarrower the better. Next 
see that it bends regularly and evenly from point to heel in propor- 
tion to its width at each place. I n  the third place, ascertain that 
the blade is ground smooth by examining it in dicerent lights ; 
the appearance of the surface shollld remain the same under chang- 
ing lights. Then test the temper by bending one of the teeth with 
a sharp blow ; if the tooth does not break, there is ample proof that 
the teeth will not break in use. Lastly, examine the colour arid 
ring. The blade shonld by preference be of a dark colour, and 
when struck, should give a clear bell-like sound. 

If the saw is a one-hand one, i t  should he well balanced when 
held in the position for cutting. Moreover, the handle shonld be 
made of strong, well-seasoned wood, shonld fit the hand properly, 
and shonld be firmly attached to the blade. 
HOW TO MEA8URE UP SAWING WORK.-8 few words On this point 

are neceseary, ss it is not uncommon to read, even in printed 
official reports, of the amount of sawing done estimated in so many 
cubic feet! The work done by a saw is evidently the area of 
snrface it has cut through-not the sum of the two surfaces, one on 
each side of the kerf, but the single surface, supposing the kerf 
to be a mathematical plane. 

Nevertheless, in paying up sawyers, since slabs and other pieces 
flikhed off, although they are taken off by the saw, are not deemed 
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to be sawn goods, it is customary to measure up the total surface 
of what comes under this designation. As a certain coneiderable 
amount of detailed measurement and calculation are necessary to 
get at this figure, a still simpler plan is pursued when a large quan- 
tity of goods of a single fixed scantling is prepared : the work to be 
paid for is ascertained in running feet. The simplest case of all 
would of course occur when the sawing was paid for by the number 
of pieces in each class of goods turned out. But none of these 
methods of measuring up work gives the real amount of sawing 
work done. 

Wedges may be made entirely of iron (Fig. 40), or of wood and 
iron combined (&. 41), or of wood alone (Fig. 42). 

Fig. 40. Fig. 41. Fig. 42. 

Iron wedges are unnecessarily heavy and costly, and are there- 
fore seldom used. They require to be driven with heavy wooden 
mallets. 

The second class of wedges (Fig. 41) is very much more service- 
able ; perhaps the most serviceable of the three. I t  is on the 
same principle as the ordinary ~ n d i a n  village chisel, the head, 
corresponding to the handle of the chisel, being of some hard, 
compact wood, strengthened with an iron ring round the crown. 
Both this and the next class of wedges are driven with the h c k  of 
a lieavy axe. 

Wedges of the third class (Fig. 42) are shaped out of some hard 
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tough wood, the grain mnning with the length of the wedge. 
I n  conifer foresta they are readily made out of the branchwood. 
I f  the wedges are carefully made from wood not immediately 
at hand, the head may be protected from splitting with an iron 

*. 
~ B T I O Z M  6.-TOOLS FOB DIBEOTIXG TEm PALL O F  T-8. 

These are strong chains ending at either extremity in a hook at- 
tachable to any of the links, the forest &mil, and an apparatus 
which may be termed the thruet pob. 

The chains are used for hauling down trees in a given direction 
when they have been sufficiently cut through. 

The forest devil (FG. 43) consists of a strong pole about 6 feet 

Fig. 43. 

!I% Fotut DwlL (Yts* Qayer). 

long, to which are fixed the three chains A (of indefinito 
length) and B and H (of short length), and ending each in a hook 
that can be hitched on to any link of 'the free chain C, which is 
attached to the tree to be felled. The chain A is seonred to e 
stump or standing tree. As the tree to be felled is pulled and 
mays forward more and more, the hooks at the end respectively of 



B and B' are hitched forward alternately a link or two at  a tima, 
until the tree is completely pulled over. 

The thrust pole (Elg.  44) consists of (i) a straight stout pole P, 

Fig, 44. 
i 

the nppsr end of which is armed with a strong iron point i, while 
an iron bar bb passes through a hole n few inches above the lowm 
extremity; (ii) a block B of lome hard tough wood, the upper 
surface of which is serrated, and which is prevented from rnoring 
backwards by the peg p driven into the ground ; and (iii) two 
orowbars or iron levers, c, c. 

These twls comprise grubbing axes (already described on p. 291), 
gmbbing chisels, the forest devil (already described on p. 333), the 
dtool-wrench, the thrust pole (see above), and the screw-jack (A in 
Fig. 45). 
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Fig. 45. 

The Screwdwk. (8ftm @aye). 

A grubbing chisel is simply a long iron chisel edged with steel 
and used on roots that cannot be reached with a grubbing axe. 

The stool-wrench (Figr. 46) coneiclts of a strong hook h, which 
slides easily on a crowbar, c. 

Fig. 46. 
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The screw-jack is well known to every one who has been a t  a 
railway stcition. Its employment, as well as that of the thmst- 
pole and stool-wrench, is su5ciently evident from the illustrations. 

The tools with which we are concerned here are only such as 
serve to move logs over short distances to points in the forest, 
and often even in the coupe itself, where they can be easily con- 
verted. 

Rough tools always ready to hand are small round billets or 
poles on which the logs are rolled and su5ciently strong, short 
poles used as levers, with which they are rolled along. 

A wonderfully convenient and effective tool for rolling logs 
along is what we may term tho hook-her (Q. 47), an implement 

Fig. 47. 

of German origin, which consists of a hook, similar to that of the 
stool-wrench, sliding on a stout pole that is shod with a tw* 
pronged fork. 
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SECTION 1V.-SEASON FOR FELLING AND CONVERSION IN 

THE FOREST. 

(1). Semon for felling. 
On the season in which trees are felled depend the technical 

properties of the wood, and even the possibility of carrying out the 
work, for labour may not be available in sufficient quantity and at 
reasonable cost throughout the year, and malaria or heavy rain or 
snow may be a bar to all operations. 

To prevent cracks timber should be allowed to season slowly. 
Hence it should be felled in damp and cool (if possible, even cold) 
weather. Where there is a true winter, felling in winter also 
preserves the wood from fermentation of the sap, from infection 
by fungus spores, and from the attacks of insects. With regard 
to durability alone, the. theoretically best time for. felling occurs 
when tlie trees contain their minimum of reserve materials (see 
page 14, para. 3), that is to say, generally just after the new flush 
of leaves is out. But this season can be observed only when it 
does not coincide with the appearance of new seedlings, which the 
felling and export operations are bound to destroy ; or with the 
season of heavy rains, during which the ground would be soft and 
muddy and the advance growth, if there is any, full of tender and 
easily-injured shoots. I t  may of course be observed in coupes that 
are to be clear-felled and then re-stocked artificially. For the safety 
of young growth the best time for felling is the season of repose, 
when the plants are least fragile and possess their greatest recu- 
perative power ; but on the higher ranges of the Himalayas the 
snow lies too heavy for felling to take place then without risk to 
human life, and, as export mnst take place during the following 
summer, most of the trees have to be cut in spring, while the seed- 
lings are only just sprouting or coming up from seed. 

As regards firewood, we know that the quicker it dries, the 
better i t  is ; also that it is heavier the more full it is of reserve 
materials. Hence in felling for firewo~d, the best time of the year, 
provided sylvicultnral exigencies do not bar it, is when dry, warm 
weather prevails ; and if this coincides with the season of repose, so 
much the better. The time for felling coppice is limited, by purely 
sylvicultnral considerations, to this season, the only exception being 
when bark for tanning is the chief produce sought, in which case 
the felling mnst be effected during the first three or four weeks of 
the season of vegetation, unless the trees are barked standing, or 
this period falls within the rainy season. In the case of charcoal- 
making, the charcoal-burners mnst have a sufficiently long spell of 
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fairly dry weather in which to complete their work. Gleanings and 
early thinnings, in which the poles are cut as they are selected, must 
of course be effected while the forest is in full leaf. 

The season when alone floating is practicable fixes the period 
within which wood that is to be removed by water must be cut. 
The condition of the market may also exercise a determining in- 
fluence. For inetance, purchasers who require a certain class of 
fresh-cut prodnce may offer themselves only at  a certain time of 
the year. 

Lastly, when the trees are to be removed by the roots, the work 
mnst be undertaken while the soil is still sufEciently moist to be 
easily dug. 

The general conclusion to be drawn from what precedes is that 
the period for felling will always vary with the locality and climate 
and with the purpose to be served ; but, as a general rule, in the 
higher Himalayas, where heavy snow falls and lies, it will com- 
prise the spring and early part of summer, while elsewhere it will 
extend over the cooler portion of the season of reet. 

(2). Seaeon for conaermon. 

As a rule, the limited amount of conversion to which wood is 
subjected in the forest is effected pari pm8u with the felling 
operations, as such an arrangement economises labour and super- 
vision, and every kind of conversion is effected most easily 
while the wood is green. But i t  may happen that the time in which 
the coupe must l e  cleared does not allow of the work being com- 
~le ted ,  and in this case only the roughest kind of conversion is 
~ermissible before the produce is removed to the nearest special 
conversion dep6ts. 

When the market requires fresh-cut produce, the date on which 
delivery mnst be made and the time occupied in export fix rigidly 
the season for the conversion operations. 

SECTION V.-FELL~O. 

I n  felling a tree we have to keep in view three main objects- 
(1) realisation of the largest outturn in money or produce that i t  
can yield, (2) facility, sometimes even possibility, of export, and 
(3) safety of the soil and surrounding forest. 

I n  order to secure the first object, the timber-yialding p d o n  
of the tree should be preserved as intact as possible. Hence the bole 
of a heavy tree should not bo allowed to fall across a hollow or 
across any projection, such as a ridge, rock, or boulder, or a fallen 
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tree. The bole of a tree will often break across owing simply to 
its strong ample crown striking the ground first. When this 
danger is apprehended, it will be necessary to lop off the larger 
boughs, or even remove the whole or the greater part of the crown. 
Such a proceeding will also cause the tree to fall much lighter. 
A very tall tree, like a deodar, pine, or fir, cannot, under any 
circumstances, be saved from breaking, and the on17 plan to 
adopt, when it is feasible, is to remove the upper portion of the 
bole in sections from the standing tree. For this purpose ex- 
pert and fearless men, such as can be found in few places in 

India, must be obtaiued, and climbing irons 
Fig' 48' user1 (F+. 48). 

On a slope, a tree falls through the smallest 
angle, i.e., with least momentum, if felled to- 

,1 wards the hill ; but unless the tree is well secur- 
ed, there is danger for the workmen as well as 
for the tree, if the ground is precipitous, from 
the tree slipping down hill. Hence it is best 
to maks the tree fall more or less on a hori- 
zontal contour line, so that it may be at once 

Cliabir rron-(Aft@ caught up against the foot of the troes just 
Row.., 

below that line. 
The trunk is liable to split along a considerable portion of its 

length if the tree falls before it is cut through. Hence a heavy 
tree, which originally bears down very much on the side on which it 
is to fall, should be held back or propped up until it is cut througb, 
or a portion of i h  crown on that side should be removed. More- 
over, no felling should be done in a high wind, which would, be- 
sides, prevent the woodmen from having any control in direating 
the fall of the tree in a given quarter. 

The utilizable underground portion of a tree constitutes up to 
one-fourth the gross outturn of the portion above ground, and the 
amount of timber rendered useless or lost by felling the tree above 
ground mag run up to from 6 to 10 per cent. of all the timber in 
the tree. To prevent this loss the trees should be felled by the 
roots, whenever the safety of the soil and surrounding vegetation 
and the nature of the soil und locality will permit, and the value of 
the wood thereby saved at l a s t  covera the extra expenditure it occa- 
sions. Even if there is no timber to be saved, this mode of felling is 
to be preferred, for, unless powerful machinery is available, there 
is no work so slow and arduous as grubbing out stumps-a mode 
of utilization that also yields a very large proportion of chips, 
which either have little value or are tohlly unsaleable. Neverthe- 
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less, when time is limited, it may be necesaary to fell above ground 
and then extract the stumps a t  leisure. 

The removal of the underground stock has, from a sylvicnltnnl 
point of view, the advantage that it thoroughly loosens the soil and 
thus favours the germination of weds and the establishment and 
growth of seedlings. On the other hand, such loosening of the  oil 
i~ dangerous on sloping ground or  round that is sul,ject to innn- 
dation, while in sandy or otherwise dry and barren lund it deprives 
the  soil of so much manurial niatter, and renders it too freely 
permeable to water. 

I f  a large tree has to be exported in the log, it shonld not be 
allowed to fall or roll into a ravine or other hollow, from which its 
extraction would be impossible or extreniely laborious and expen- 
sive. 

To restrict, as much au possible, the damage to surrounding forest 
inevitable in all felling operntions, the full of every tree sbould tm 
so directed that the tree may fall inside a gap Letween snrround- 
ing trees, or over a spot where there is lemt reproduction. In 
the midst of a close forest or abundant young growth the crown 
must be reduced, or may have to be altogether removed, parti- 
cnlnrly if the tree is very tall, a~ i t  is the portions farthest from 
the ground which acquire the greatest momentum, and therefore 
do most damage. I n  felling over dense very young growth, as in  
the case of after-fellinp or in jardinage coupes, the seedlings shonld 
first be carefully bent away to either side, so as to form a narrow 
lane into which the tree may fall. 

If, in spite of every precaution, a tree falls upon another so 
that its crown gets entangled in that of the latter and cannot be 
disengaged by merely trying to pull it away, then either a log o r  
two must he cut off from the bottom, or, that expedient failing, one 
or more hrnnches of the standing tree must be sacrificed. 

As a rule, the alnount of felled material lying on the coupe at any 
time shonld. not exceed what may be cut up and removed within 
the next two or three days. Hence conversion shonld progress 
pmi paam with the felling operations. 

All large c o u p  should be divided into sections small enough to 
ho worked by a single gang, and in each section the work must 
begin nt one end and progress successively to the other end. On 
a slope the boundary lines between the sections should run 
stmight up and down hill, and each section shonld run down the 
entire length of the slope, so that no p u g  may endanger another 
by felling above it. 6mall drninage basins or separate sides of o 
larger one constitute the most convenient sections. I n  each section 
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work must begin a t  the highest point, so that all the trees in the 
portions not yet operated in may aid in preventing the trees felled 
above them from slipping or rolling down. I n  clear fellings on 
level ground, as, for instance, in coppice coupes, the trew should 
b e  made to fall in the direction opposite to that in which tho work 
is progressing, so that every portion of the area in which tlie 
fellings are still to be made may be quite clear of fallrn miihrial. 
Where o constant wind blows, the work should begin on the edge 
of each section and progress against the wind. 

Trees nlay be felled either with some chopping inst.ruinont nlonc, 
o r  with the saw alone, or with a chopping tool and tlie s:lw corn- 
hined. Stems cut back for coppice will not admit of the use of a 
saw, which would leave a spongy ahsorhcnt surface that wcbuld 
afterwards have to be smoothed with an a r e  or udzc at  great 
additional expense. 

The different modes of felling will now be sketched in broatl 
lines. 

AETXCLE 1.-FELLING ABOVE OEOUND. 

(1). Felling with chopping toole dm. 

Nothing special need be said here regarding the cutting down 
of saplings, except that when they are expected to coppice, their 
base should be supported with a stout piece of hard, knotty wood, 

. i n  order to prevent the roots from being injnred by the shock of 
the  felling axe or bill. 

I n  cntting hack small poles, the fall of which, owing to thcir 
lightness, is easily directed, i t  is usually found convenient to cut 
all round the stem, thus giving the butt of the detached polo tho 
Eorm of an inverted cone. 

I n  the case of larger stems, the fall of which it is important or 
absolutely necessary to direct, a horizontal cut  should first be 
made on the side on which the tree should fall and extending to a 
little beyond half the diameter. This depth of cut is needed to 
prevent the hole, when the tree is beginning to fall, from splitting 
along the whole or some portion of its length-an accident of 
frequsnt occurrence with unskilful workmen. Another advan- 
tage gained is that if the tree is perfectly symmetrical, the ver- 
tical through its centre of gravity falls inside the cut, and the 
weight alone of the tree then bears i t  down on the side on which it 
has to fall. Even when the tree is over-developed on the opposite 
side, tho deop cut helps it to be ~ w h d  or pulled over more w i l y  
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in the required direction. The second cnt should be made exactly 
on the opposite side and almost meet the first. The operation 
is then completed by deepening this latter until the tree falls. 
i'he second cut may be made on the same level as the first one, so 
that the stnmp of the tree is given a perfectly horizontal section. 
This mode of cutting is indispensable in felling for coppice, in 
which case the stool is still further dressed into the form of a flat 
dome by sloping off the edge all round (Fig. 49). I n  all other 

cases there is very great advantage in 
Fig. 49. beginning the second cut from 6 to 10 

inches higher up, according to the size of 
the tree, as all risk of the bole splitting 
upwards is thereby avoided, and the tree is 
much more easily forced to lean over to 

D-rhapad rtool. 
the side on which it is desired to make 

i t  fall. To still better secure this latter object, the second , cut 
should be made slightly sloping downwards, as represented in 
the illustration below. Into such a cut wedges are easily 
driven in to force the tree to lean over to the opposite side. If 
the cut is wide, a billet of wood must be placed in i t  crosswise 
before the wedges can be inserted. The tree will fall only when 
the point y comes exactly over the point x, the fibres merely 
separating along 7. 

In  making any cut, the wood- 
Fig. 50. man should never, until i t  is com- 

plete, allow its two snrfaces to meet 
a t  a sharp angle, as otherwise the 
natural tendency of the axe to work 
downwards, instead of parallel to the 
upper snrface, will make his work 
very difficult each time he trim to 

- widen the cnt at the top. 
Trees exceeding 18 inches in dia- 

meter are often beet felled by seve  
ral men together. Men working 

M O ~ C  of f e ~ l i s g  a ktrgc tree. 
0.n opposite sides should cut with 
different hands, otherwise the cub 

will not be parallel, but form the letter x. 
In  making the two cuts necessary to fell a tree, a very large 

qmntity of wood falls off in chips, while the wedge in which the 
butbend of the felled tree terminates is of little or no use ns timber. 
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The quantity of wood thus lost is said by Boppe to be approxi- 
mately as follows, according to the size of the tree :- 

Depth of cut, 
i n  iuche~. 

10 
12 
14 
16 

18-20 
20-22 

IVartage, i n  
cubic feet. 

0.5 
1.4 
2.5 
4.3 

6.4- 8.8 
11.8-1 6.0 

Felling with the axe alone is thus a very wasteful n~ethod, and 
should be confined to stems having a diarl~eter at the base of not 
more than 12 inches. Where timbor is very valttable, the maxi- 
mum diameter may be reduced to even 6 inches. One great 
advantage of the axe is that wit.h stems up to 12 inches or so in 
diameter it works much more expeditfously than any other hand 
tool. 

(2). Felling wi~h the saw alone. 

The saw is made to cut continuously on one side (opposite to 
that on which the tree is to fall) until the stem is nearly cut 
through. To prevent the saw from jamming, as well as to gradually 
force the tree over, two or more strong wedges are driven into the 
cu t  behind the saw. To facilitate this operation, if necessary, the 
tree may be pushed or pulled over with the usual tools. As the 
single cut extends almost to the bark on the opposite side, unless 
the  wedges are driven in skilfully, the tree is likely to fall in 
almost any direction within an angle of nearly 180". 

The amount of kerf is so small, that for all practical purposes 
there is absolutely no waste of wood with the saw. The saw should 
be used in felling all trees exceeding, according to the value of the 
timber, from 6 to 12 inches in diameter. 

It is allowable to use the axe in order to round off buttresses 
and other irregularities. 

( 3 )  Felling with the saw and axe combined. 

I n  this case a first cut is made with an axe on the side on which 
the  tree is required to fall. This cut extends into the stem for 
only a fourth or fifth of its diameter, and its object is simply to 



make the work of the saw easier and to secure with certainty t he  
fall of the stem in the exact direction desired. The sawcut  is 
made and opened out in the same way as when the saw alone is  
used. 

ARTICLE 2.-FELLISQ BY THE BOOTS. 

All the main roots are laid bare with the help of picks, thc 
smaller roots that come in the way being cut through with gruh- 
hing axes. The former are then severed with the axe or it c u r v ~ d  
saw, whichever is more convenient, those being cut last which 
anchor the tree on the side opposite to thnt on which it is to fall. 

If the tree has no tap root or any other large rooh penetrating 
into the ground more or less vertically, the procedure is very simple. 
A11 the main roota are laid colnpletely bar0 up to the point at \vliich 
they cease to have useful dimensions. I n  doing this, the second- 
ary and other subordinate roota are cut through and removed with 
grubbing axes. The upper main roots, which are also the largest, 
are first severed close to the trunk with axes or a short curved saw, 
and then cut through at the further end and torn up with g r u b  
hing axes and wooden levers (poles of some hard, strong wood, from 
6 to 10 feet long and cut into the form of a wedge at the thick end). 
Tho lower roots, on the contrary, are severed firet where they am 
thiunest, as they are then more easily lifted up and broken off. The 
roots on the side opposite to thnt on which the tree is to fall shonld 
be cut last, and from the beginning the tree should, with the aid 
of a hook and chain or the thrustpole, be forced grndually to lean 
over until the enormous leverage exercised by its crown b r i n g  it 
down, tearing asunder all the smaller roots that are still holding 
it. These roots c a w  the tree to fall slowly, and therefore r i t b  
much less momentum, than if i t  were felled above gronnd, and 
henoe, in this system of felling, there is leas occasion for reducing 
the crown. 

If the tree has a tap root or other roota running down more or 
lees vertically, the upper roots are cut and removed as in the 
preceding case. When there is only a tap root, this should bo cut 
into obliquely on two opposite sides, the cut on the side opposite 
to that on which the tree is to fall being deeper and the one by 
whicb the felling is completed. To help in deepening this cut 
as well as in bringing down the tree, a number of men shonld tug 
away at the trao in the direction in which it is to fall. By alter- 
nately pulling nnd giving, and causing the crown to sway forwards 
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and backwards, greater effect is secured, and to prevent the trunk 
from swaying back too far, poles, thrust under i t  on that side, should 
be pushed in further and further as the tree bends forward Inore 
and Inore. In  the case of several vertical roots, they must be cut 
through one by one, the most easily reached being attacked first, 
and the last being cut in the same manner as the single tap root. 

When a screw-jack is available, trees with only large horizontal 
roots ulay 4' felled in the manner shown in Fig. 45. 

ARTICLE ~ . - ( ~ B U B B I N O  OUT O F  STUMPE. 

The same procedure may be adopted here as in felling a tree, 
except that the enormous leverage of the crown and trunk is now 
entirely absent, and practically all the roots must bc completely cut  
through. For the leverage of the uppcr portion of the tree must 
bo substituted the action of the forest devil (Fig. 43), or of tho 
stool-wrench (Fig. 46), or of the screw-jack (Fig.  45)) or of wind- 
lasses, derricks, or winches. 

Another way is to split and chip up the stump, converting it a t  
once into firewood ; but owing to the knottiness and crossing of 
fibres which charucterise this portion of most trees, especially of 
broad-leaved species, this mode of extraction is generally extremely 
elow and can be adopted only very exceptionally. 

Lastly, blasting powder or dynamite may be nsed. Tho b las t  
hole is made with a strong gimlet. I t  is best to bore it down- 
wards through the centre of the stump ; but in case of rotten- 
ness there, it should be bored sideways along a radius. In  blase 
ing with powder, the charge will be from 2 to 5 onnces, ac- 
cording to the size and nnture of the stump, and the tamping 
should be done with clay or stiff loam. In  the case of dynamite 
the charge will vary from 1 to 5 ounces, from 2 to 3 ounces suffic- 
ing, according to Gnyer, for a stump from 20 to 28 inches in dia- 
meter. The stick of dynamite is put into the hole and ran~med in 
tight with a wooden rod. Above this, in close contact, is placed the 
detonator containing the cap, to which the fuse is securely fixed. 
The rest of the blast hole is filled with clny or loam or fine sand. 
Tho fuse is fired with a burning piece of tinder placed in contact. 
When powder i~ nsed, the effect is often merely to rend the stool 
asunder, whereas the very much moro powerful dynnmite usually 
blows i t  up into numerous small fragments. 

(To be continued). 
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SOME ASPECTS O F  FOREST ADMINISTRATION I N  
INDIA. 

TEE rapid increase during recent years of the surplus revenue* 
from the forests in India is, no doubt, a most satisfactory feature. 
Without this, for instance, the development, such as it is, of the 
Department, would, for financial reasons, have been impracticable. 
But it is a question whether we have not been led to lay too 
much stress on the mere increase of the surplus revenue to the 
neglect of other equally or more important factors in a successfal 
system of forest nianagement. Tho fact that it is sometimes 
brought forward, even by Forest Officers themselves, as sufficient 
proof of the excellence of our system of forest management, that 
proportionately less money is being spent on the management of 
the forests in India than in other more advanced countries, and 
that to state that the surplus revenues of his charge increased dur- 
ing the period of his management is considered the highest praise 
that can be bestowed on a retiring Forest official, shows that a 
tendency exists to exaggerate the importance of financial results 
alone. 

I t  is, therefore, the duty of Forest Offlcers, as the responsible 
advisers of Goverlinlent with regard to the management of the 
forest estates in this country, to expose the worthlessness of what 
may be called the " financial measure" of success when not ade- 
quately qualified. The longer the prevailing fallacy is left unchal- 
lenged the more difficult it3 refutation becomes, and the harder 
the task of those officers who see the evil and wish to correct it. 
An increasing revenue appeals to the authorities as no other 
argument can, aud it is much easier-and as regards the immedi- 
ate interests of the individual, n~uch more profitable-to swi-m 
with the current than against it. 

' This (at intervals of tan gears) wan M follows in- 

and two gears Inter, in 1889.00, with the addition of Upper Burma, the mrplua 
- promisea to be from Ra. 65,00,000 to 70,00,000. 
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Unfortunately the greater portion of the forests in Jndia cannot 
be exploited wlthout undertaking works connected with the ex- 
traction of the produce, so that the system of accounts necessarily 
in force acts as a blind in concealing the real nature of much of 
the forest expenditure that is incurred. When the gross revenue 
and expenditure are each treated as one whole, it may appear a* 
if large sums were .being spent on forest maintenance, whereas 
in reality the whole of the expenditnre may have been incurred 
in connection with timber works. Such expenditure is, however, 
merely an advance, which is recovered when the produce is sold, 
and no part of it can be said to be devoted to the maintenance 
or improvement of the forests, though some of it may indirectly 
swell the revenue by cnusing an enhancen~ent of prices at the cen- 
tres where the produce is sold. 

Although the accounts as they stand show littleor nothing, a rough 
idea of the true results of each year's working may be gathered 
from the annual Form No. 62. The following Table has been 
co~npiled frow this form, and shows the average annual revenue 
and expenditure during the past ten years* in India, as compared 
with that budgetted for last year in France, which country has 
h e n  chosen as affording a fair example of the system of forest 
management in force in Europe:- 

BBVLRUO. BXPB~DITVB~.  

r 
r 0 

Rs. Ra. Rs. Rs. Re. 

India, ... 64,91,937 1110156,886 45,60,949 20,96,678 66,66,627 89 

Pram, 1,21,03,000 1,21,08,000 Nil. 66,48,000 66,48,000 64 

For purposes of comparison a rupee has been taken rs equivalent to 2 francs The 
figures for Prance are taken from thoFrer~ch Forest Budget for 1889 scl pubbbed in 
the Anmuairs h a  Eavz ct Eurdtr for that pear. 

r Not including the relativelg .mall eums expended or received in Ajmere, 
Coorg, and Bduchiatan. 

2 0 



Briefly stated, this table shows. that whereas in France, where the 
salaries .of the officers of the superior forest staff are very much 
less than in India, over one-half of the true gross revenue (i.e., the 
value as it stood in tlte forest of the produce mld) is spent on the 
improvement of the forests, in India less thun one-tlrinl of thb  true 
gross revenue is spent for similar purposes. 

I t  is unfortunate that we cannot ascertain from Form NO. 62 
how much of the expenditure incurred on the "Formation, Im- 
provement, and Protection of the Forests " is spent on LL E* 
tablishments," and how much on " Works of ~ m ~ r o v e m e n t "  In  
the detailed statements of accounts, no allowance is made for the 
time spent by tbe establishment in supervising timber and other 
works connected with the extraction and sale of the produce. It 
is, therefore, impossible to gather from them what proportion 
of the expenditure should be credited to the maintenance and 
improvement of the forests, and what to timber works pure a d  
simple. Neglecting, however, this element of inaccuracy, a com- 
parison between the French and English Porest Budgets for 1889- 
the former country being again taken as the representative of 
European Forest Management-shows that in France, with an 
average gross revenue (taking the rupee as equivalent to 2 francs) 
of Rs. 2,952 per square mile, a Ecnm of Rs. 870 per square mile, 
or 30 per cent. of the gross revenue, is spent on works of improve- 
ment, and Rs. 727, or 24 per cent., on the salaries of the establhh- 
ment. In  India, however, although the average gross revenue per 
square mile of land under the control of the Forest Department is 
only Rs. 142 (nnd of this sum, only Re. 114 is, under any cir- 
cumstances, real revenue, as Rs. 28 represents tbe recoveries of 
advances directly made in connection with the works for the ex- 
traction of the prodnce sold), only Jts. 18, or 16 per cent., ia spent 
on works of forest maintenance and improvement, while Rs. 34, o r  
80 per ant . ,  is spent on establishments. A great part of the time 
of this establishment is, however, employed in supervising timher 
operations, or works connected with them, aAd consequently a 
large portion of the pay of the establishment, probably on a n  
average not less than half of the total charge, shonld be debited 
to timher works and not to forest maintenance and improvement 
a t  all. 

The comparison, after making tbis allowance, may, therefore, 
be shown in a tabular form as follows :- 
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Taking the percentage of the rat! 9W8 revenue vent as the 
basis of comparison, the result, on tbe assumption, as stated 
above, that one-half the time of the permanent fomst establish- 

'menta is devoted to supervising timber and similar works, is aa 
follows :- 

The cdnclusion to be drawn from these statements is that in India 
we are spending far too little on the maintenan- and improve- 
ment of our foreeta, and that an immediate reform in tbis direotion 
is necessary. This fact ought to be fully recognized ; for, until it 
is, every Forest Officer will continue to be called upon to increase 
the surplus forest revenue from the ar& in his charge, prncticnlly 
without refuronce to the state of the forests or their requirements 

Country. 

India, ... ... 
Frmoe, ... ... 

Plemlrrrem OF aML Orto60 R P V ~ U E  
EXPEXDBD PEB SQUAEE MILE. 

Total. 

32 

54 

h;' of 
improvemmt. 

16 

80 

0s mablbh. 
men* employed 
on rnainmenance 
and protection. - 

16 

24 
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. T h e  following is a summary of the figures on  which t h e  above 
statements nre  based :- 

INDIAN AXD FRENOH FOREST BUDQBTB COMPARED. 

Salaries of Superior Staff, ... ... 
,, Subordinate Btaff, ... 

l'ravelling and other allowances and con- ... tingencies, ... ... 
Forest Inetmction, including salariee of ... P C O ~ B ~ ~ O ~ B ,  . . ... 
Works of forest improvement (including, 

in India, half charges for Live-Btock ... and Stores), ... ... 
Advances made for Timber Works (in- 

cluding remaining half charges for 
Live-Btock and Stores), ... ... 

... Total Estimated Expenditure, 

hroee 
nndn.er, 

1889 (For& 
area, 11,523 q. 

milea). 

Heading. 

Net  value, standing in the forest, of pro- ... dnce sold, ... ... 
Recoveriee of advances made in connec- 

tion with work8 for the extrection, &o., 
of the produce, ... ... 

India 
Dodger, 

1888-89 (Fonut 
area, 97,386 4. 

milee). 

... Total Estimated Revenue, 

I Re. I 

Nil. 

Noh.-In aompiling the above statement, the rupee has been taken m e q d  
to two franca. It should alw be noted that the foregoing statement of the 
French revenue does not include the cantributim paid by the communtm in 
Franoe for the mrvia  of the Foreut OlEosm employed in supembbg .the mul- 
agement of the Communal Forenta, the p rocda  from which are not entered in 
the F o m t  Budget. Nor does the expenditure include the sum (probably abmt 
Hs. 60,000) spent on the Central Offioe of control at Paris, which is charged to 
the Department of Agriculture. Theae additions, if made, would make the oom. 
parinon still more unfavourable for India 

1,l 1,43,410 

27,51,149 

1,21,03,000 

Nil. 
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I n  order that the officers of the Forest Service in India may be 
able to manage the forests in their charge as efficiently as the 
State forests in European countries are managed by similar D 4  
partmenta-and this is what the Indian Forest Department aims a t  
doing even at present--it is necessary that they should be numeri- 
a l l y  as strong, relatively to the work to be done, as experience 
has shown to be necessary in Europe. h the revenue per unit 
of area from our Indian forests is, we have seen, hardly one- 
twentieth what the French forests yield, we may assume that, 
to some extent at  least, the work connected with the management 
of forests in India, in their present undeveloped state, is propor- 
tionately less. But, allowing for this, i t  is indispensable, for 
financial reasons, if rrs strong a staff relatively to the work to be 
done is to be employed, that the average pay of the Indian fowst 
staff should not be at  any rate' higlcer than the average pay of the 
staff of European Forest Departments. 

AS, however, Forost Officers of the superior grades, poseessing 
the amount of administrative ability and profeesional skill that is 
required to control and direct forest management, cost in India 
about three times as much aa 4n Europe, i t  is necessary, if the 
average pay is not to be higher than in Europe, that the India 
staff should consist of as few' such officers as is possible, and 
should in the main be composed of Natives of the country drawing 
less pay than o5cers charged with similar duties in Europe. 

This ia a mere matter of arithmetic, but nevertheless, up to the 
present, i t  has not been su5ciently reoognized, or at  any rate has 
not been acted on. 

The difference between the average cost of the Foreet Staff in 
India and the cost of similar staffs in Europe, even after making 
every allowance for the lesser intensity of the forest working in 
India, is enormous. 

According to the last " Annwire dee Eaux et Fm&ts, " the 
officers on the active list in the French Servioe bndgetted for in 
1889 were as follows :- 

32 Conservators, rt 8,000 to 12,000 francs a year each, 290,500 
418 Inspectenre, at 8,000 to 6,000 francs, . . 1,698,000 
800 Uardes QBnBranr, at 1,500 to 2,600 francs, .. 598,132 - -- 

Total 760 Officere in charge of forest area, coeting francs, 2,581,633 



BOMP ASPECT8 O F  PORKST ADLIINISTRATIOt4 I N  INDIA. 353 

There were, besides, 3 Inspectors-General on an average pay of 
about 15,000 francs a year ; 2 Conservators on 12,000 francs, 
each acting as Directors of Forest Schools ; and 12 Deputies acting 
as Professors on about 5,000 francs each : also some 31 officers 
whose servioes had been lent to other departments or to foreign 
Governments, kc., whose pay was not budgetted for. 

I n  Hungary there are 505 officers of the superior service 
employed on the management of the State forests a t  a cost'of 
£93,550 a year, or, say, Rs. 1,30,00,000 a year.* 

The average pay of each officer of the superior Forest Staff (I 
am alluding only to the Superior Service in this Note) in France, 
therefore, amounts to only about Rs. 1,700 or Rs. 1,800 a year. 

I n  Hungary, which, in view of the fact that a Forest Department 
was only started there some ten years ago, may be taken, as com- 
pared with France, as the opposite pole of European forest 
organization, the average annual cost of each officer of the superior 
Forest Staff is about Rs. 2,600. 

I n  India, however,-the present sanctioned scale of the superior 
or controlling Forest Staff is :- 

1 Inspector-General, costing, say, ... Re. 27,000 a year. 
18 Conservators, 1, 19 ,, 2,61~960 1, 

102 Depnty Conservators, ,, ,, ... ,, 8,38,188 ,, 
64 Asst. Conservators, ,, ,, .. . ,, 2,96,124 ,, - -- 

185 Officers, ,, ,, ... Rs. 14,23,272 ,, -- -- 
So that the average cost of each officer comes to, in round num- 
bers, Rs. 7,700 a year. 

As regards the size of the charges held by Forest Officers 
in India as compared with those held by officers of similar rank 
in-European countries, these are fifteen or twenty times as large 
in India. The forest area in France nnder the control of the Forest 
Department, according to the latest returns (vide Annwire), is 
4,123 square miles of State forests (ForBte Domaniules), and 7,400 
square miles of Communal forests (Fordts Cornmud8 d d'Etab1i.s- 
sements publice), which are managed by the State Department, but 
of which the revenues belong to the Communes. In  India the area 
under the control of the Forest Department at the end of March, 
1888, amounted to 79,710 square miles of " reserved " and " pro- 
tected " forests, and 17,676 square miles of " unclassed " State 

Vids Colonel Bailey'n pamphlet, "Forestry in IInngary," page 15. 



forests ; in all 97,386 square miles. There are in France 32 con- 
servators' circles and 195 divisions (inspections and "chefferies" o r  
minor divisions) ; and including the Directors of Forest Schools, 
Inspectors-General of Forests, officers lent to other Departments, 
&c., kc., but not officers on the unattached List, there are in all 
798 officers on the Active List. 

I n  India there are 18 conservators' ciroles, about 98 divisional 
charges, and in a11 185 officers in the controlling staff. The 
comparison between France and lndia is, therefore, as follows :- 

India Fmea 
Average area in square miles of each Coneer- 

... ... vator's charge, ... 5,410 360 
Average area in square miles of each Divisional 

Officer's charge, ... ... ... 994 59 
Average area in square miles per member of 

snperior staff, ... ... ... 527 14 

I t  is evident, therefore, that the Indian Staff must he increased 
so as to come somewhat nearer what European experience shows 
to be necessary, and that, in view of the high cost of European 
service and the miserable yield from the forwts, the additional 
Staff employed must be from Natives of the country. We may 
in fact conclude that eventually it will be necessary to place all 
Forest Divisions in charge of Natives of India trained at an Indian 
Forest School, and to limit the employment of the more expensive 
European officers (except during some years while learning their 
work) to the higher duties of inspection and control work only. 

Under such a systom there would be, we may suppose, one 
Clrief Foreet O&er (who might be called Conservator or Provin- 
cial Inspector-General, the latter by preference) under each local 
Government or Administration. As it is essential that each local 
Government sllould have a single Forest Adviser in a 
in which he can be useful, this officer might, with advantage, 
be Joint Secretary, as si~nilar officers are in the Public Works 
Department. The Chief Forest Officer, we may assume, wonld be 
assisted by Deputy Inspectors-General (or Deputy Conservators, if 
it was preferred to adhere to the old names, but these officers would 
be relieved of thoir present executive work), whose duty it would 
be to increase whnt we may a l l  tile " inspecting power " of the 
Chief Forest Officer, enforce the forest policy of the Local Govern- 
ment, and generally control the District or Divisional Officers and 
soe that the forests were being properly worked. Thew officera 
wonld of course bo exclu~ively Europrnn trnincd men, and with 



t he  Chief Forest Officer wonld constitute the upper or Controlling 
Staff of the Departmept. 

The Divisional or District Forest Officers would, as already 
stated, be Natives of India trained at an Indian Forest School. 
Their pay should he sufficiently good* to attract to the service 
educated men of the stamp that is required, but would naturally 
be very much lower than what is required to secure the service@ 
of qualified Europeans. They would be recruited from the 
ranks of the Ranger class, who wonld necessarily be trained 
foresters, and to whom the former would bear the same relation 
as Conservators a t  present bear to Deputy and Assistant Conser- 
vators. 

A rough estimate may, even at present, be made of the Staff 
that  wonld be required to manage the forests of India in the 
manner in which European forests are managed were this staff 
composed as here sketched out. 

We may assnme that the clemurcated or reserved area under the 
control of the Forest Dopartment will before long reach the total of, 
say, 100,000 square miles, and that it will be found that, on an aver- 
age for the whole of India, one officer of the Ranger class (when 
the prospects of that class have been sufficiently improved to 
attract good men, in the number that is required, to the service) 
is competent to take entire executive charge of a forest area of, say, 
40 square milee. T h i ~ ,  it is true, is a very much larger area than 
is held charge of by a L L  Cfarde-General " in France. But the aver- 
age yield per unit of area from the forests in India is as yet, as we 
have seen, very much less than in Frauoe, and we may aasume that 
the work connecd  with the management of the area is also to some 
extent proportionally less. Besides, this is an average and includes 

~ o t ; . - ~ h e  pay of a Conservator of Forests in France, like that of all 
oEcials in that county,  would not be-considered very high even by Natives of 
this country in thew days. The position of Conservator is eeldom attained before 
3) yearn' of service in the Department, yet the pay only averages nbout Rs. 450 
a month. A " Onrde-General," who has the name soc i~ l  position and, 8s a rule, 
higher professional training and general education than an A~siatant Co~~servator 

. of Forests in India, geta on leaving the Forest School about Rn. 00 a month. The - cost of living of such offiwrn in France is out of all compariaon higher than the 
mt of living in India for a Native of the tarintry of the same social position. 
The general tendency is to overpay Natives of thin country when employed on 
bigher posta. But the F o m t  Department being, of all others, the least popular 
with educated Nativcn, cannot afford to set the example of regulating the pay 
of i tr  higher Native subordinah according to  their nmsary  expen-. It murt 
p y  higher than other Departments in order to get the same clam of men. 

2 x 
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Provinces containing vast a r m  of practically unworked forests. 
We may assume that the Chief Forest Officer under each local 
Government or Administration would, on an average for all India, 
require, including officere on special duty or on leave, &c., the 
assistsnce'of about ten Deputies : also that each Deputy wodd on 
an average control five Divisional or District Officers, who wodd 
of course be in charge of very much smaller and compact chargee 
than are held by Divisional Officers at  present. 

The Staff so composed, assuming that in view of the importance 
of forest work in India the average pay of all classes ia improved, 
would be somewhat as follows :- 

Note.-The first two classes would constitute the Imperial or upper contrdling 
staff, and the last two classes the Provincial or lower controlling staff. The former 
wonld be entirely recruited in England, and the latter in India from the Forest 
Schools. Ofticem of the lower controlling staff wonld not be eligible for promoticm 

Y o n  
8 a 
.S 

z 

10 

100 

500 

2,500 - 
8,110 

to the upper, bnt oflcers of the latter wonld, on joining the Department, be employed 
on the dntiea of omcers of the Lower Control Department OWcus of the lower am- 
trolling staff wonld he entirely recruited from tbe Rangar clam, the lower grade of 
which they wonld enter on leaving their For& School. The 600 Divisional O t B m  
here given would iuclude the 60 or 60 Aeaistsnt ~naervatorn that would, m m t  pr#nt, 
be reqnired to recrait the snperiol etaff. 

Title. 

Chief Forest Officers or Provincial 
Inspectore-General, .. 

Deputy Conservators, .. 
Divisional or Diatriat Forest Offi- 
cera, .. 

Range or Executive Forest 05- 
cem, .. 

Officers of Superior Service, . . 

4 
a 

-~- 
S q n m  
milch 

10,000 

1,000 

200 

40 
I-. 

32 

Re. 

1,600 

900 

800 

100 - 
164 

-- 
Re. 

1,93,000 

10,80,000 

18,00,000 

80,00,000 -- 
60,78,000 
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This scheme compares as follows with those at present in existence 
in India and in France :- 

I t  may seem at firet sight wild and chimerical even to contem- 
plate such an increase to the existing establishment within a me* 
eumble distance of time. It ie, however, quite certain that some 
auch scheme--of which the essential features are the employment 
of Natives of India in vaetly increased numbers, and with improved 
prospects, in the higher executive poets, while Europeans wonld be 
employed on the more important duties of inspection and control 
only-must, before long, be adopted. We cannot manage the 
foreate of India in the mme way as the State forests in Europe 
are managed, with a Staff of one executive officer on an aver- 
age to every 200 square miles. I t  is equally certain that for- 
ests yielding only a few annas an acre, such as we find in India, 
cannot afford to pay for an adequate staff of Europeans at Indian 
rates of pay. Such exotice are too expensive for eve y-day use, 
except aa Controlling Officera in the highest positions of the ser- 
vice ; and, whether good or bad, if we are to employ a sufficient 
Staff to manage the State forests or to work these on any other 
than timber contractors' methods, the officers in immediate control 
of the forests, as Divisional and Range officers, must eventually 
all be Natives of the county, who can live on wry nruch smaller 
salaries than Enropeans can. 

The annual gross revenue from the forests of India already 
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serv~ce. 
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approaches one hundred and fifty lakhs of rupees. This, accord- 
ing to European ideas of forest management, would justify an 
annual expenditure on estnblishm~nts of some fifty lakhs, of which 
about one-half, or twenty-five lakhs, ought to be devoted to the 
payment of the salaries of the officers of superior service, instead 
of the thirteen odd lakhs at present expended. 

But it must he remembered that the ievenue bas doubled in the  
course of the past ten years, and with an adequate establishment 
there is no reason why this should not be repeated in the next ten 
years. With a gross annual revenue of three hundred lakhs, i t  
would be justifiable to spend a hundred lakhs on establishments, 
which sum would very nearly enable a staff of the strength indi- 
cated to he employed. The adoption of such a scheme in the 
immediate future is, therefore, quite within the bound8 of posei- 
bility. 

I n  any oase, without increased expenditure and increased estab- 
lishments, and an organization more in oonforhity with the re- 
quirements than exists at present, the forests of India cannot be 
managed as the State forests in European countries are managed ; 
that is to say, permanently maintained in their highest s tab  of 
productiveness. 

W. E. D'ARcY. 

THE ALOE AND ITB USES.-A few years ago the discovery was re- 
ported in these columns of the singular property which the juice of 
the Mexioan Agave plant has of half-digesting meat, or of convert- 
ing it into peptone, and it was pointed ont at the time how valn- 
able, from a commercial point of view, would be this cheap and 
oleanly method of peptonizing, compared to the ordinary methods 
of extracting the peptonizing ferment from the stomachs of pigs 
and other animals. The discoverer, M. Marcano, announces that 
the method hag been in industrial use in Venezuela by pharma- 
cists for three years, during which it has worked perfectly. He 
finds now that if the crushed tissue of the leaves is added, as well 
as the juice, the whole process can he completed at blood heat in 
six hours, instead of 36, as it takes with the juioe alone. The dis- 
covery is a very singular one, and one which ought to have reaeived 
more attention from physiologists and physicians than it has so 
far. It is quite remarkable that the cells of the olumsy Mexican 
plant should be able to perform so easily the most important 
function of the hurpan stomach.-Australasian. 



A NOTE REGARDlNG CERTAIN I N D I A N  TANNING 
MATERIALS. 

(Continued from page 320). 

THE above brief allusion to myrobalans suggests the desirability 
of re-~ublishing in this place a passage from the Report issued a t  
the close of the Tanning Conference held a t  the lato Exhibition :- 

"The gentlemen present were able to recognize and give the 
trade names for most of the forms exhibited. They pointed out 
that Terminalia Chebula must never be round or spongy id textdre. 
The good qualities were known in the trade to be oval and pointed, 
and on section, of a pale greenish-yellow colour, and solid in 
structure. This oblong and pointed form was thought to be the 
product of a tieparate species, but Dr. Watt  explained that, in  
his opinion, i t  was only tho young or unripe fruit of T. C?L~- 
bula.' 

" Mr. Evans kindly promised to furnish samples of the various 
commercial qualities, in order that these might be communicated 
to India, in the hope of an effort being made to disseminate a 
knowledge of what constitutes good and bad qualities. I t  seems 
important, if tho view was correat, that the oval and hard f o k s  
were but yanng fruits, that this fact should be published in India 
as widely as possible. The so-called Jubbulpur form of myrobalans 
was viewed as superior ; and Mr. Evans picked out specimens of 
what he regarded as the best qnality shown, in order to compare 
these with myrobalans procured in London. Dr. Watt explained 
that i t  was one of the numerous unaccountable eccentricities of 
trade that, while thousands of square miles of the central table- 

* The ripe h i t  is also " oblong and pointed." Mny it not be that the 
" round " myroblan, "spongy in  texture," in tile fruit of T. lclm'ca ?-+ED.] 
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land of India were covered with the myrobalan tree, the trade 
reports published by the Government of India revealed the fact 
that the Indian market was largely met by Ceylon. A gentleman 
offered what seemed a probable explanation*-the restrictions i p -  
posed by Forest Conservancy-restrictions which, he contended, in 
some instances sacrifice the minor forest products of India in the 
interests of timber. I t  was hinted that this atate of A i r s  had 
two evil effects, wiz., it retarded the development of nnmerbus in- 
dnstricw throughout the empire, and it was an open question w h g  
ther the minor products were not, after all, more valuable in them- 
selves than the timber. Two samples of galls found upon the 
myrobalan trees were placed on the tables. That from T. Chd& 
was stated to be hopeful, but the very plentiful gall from T. tomen- 
toaa, obtained from the Reverend A. Campboll, in Chutia Nagpur, 
was, after it had been submittad to chemical examination, pro- 
nounced valueless. 

A number of other tanning materials were examined, but 
none seemed to afford sdiicient interest to deserve special.men- 
tion. 

"At  the close of the examination of tanning materials, the 
gedleme? adjourned to Dr. Watt's office, in order to discuss what 
action seemed desirable in the interests of the Indian tanning 
industry. 

" I t  was urged that it was essentially necessary to have the 
better qualities of tanning materials carefully analysed ; and two 
gentlemen very kindly undertook to do tbis independently of each 
other, if they were. supplied with samples. They agreed to 
communicate to the Government the results of their examina- 
tions. 

"When asked what might be recommended to Government, it 
was stated that the only thing that could be done was to experiment 
witb the production of extracts or half-stnffa, so as to overcome the 
heavy charges of transport and freight." 

For the Indian use of Myrobalans, see Captain J. Stewart's 
remarks, p. 107. 

One of the gentlemen who promised to furnish analysis of myro- 
balans-Dr. B. H. Paul-has since communicated his results. He 
took away with him seven samples, one of the fruits or myrobalans 

8 This gentleman's imagination was stronger than h i  senre of W-[ED.] 
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of Tenninalia Arjuna; two of those of T. &&?rica; three of those 
of the true myrobdam, oiz., T. Cliebulrr; and one of thoee of 
T. tmnento~~. The following are his resnlta :- 

No. 1.-T. Ajurpa, ... 1.38 per cent. of gallo-tannic ncid. 
No. 4.-T. belm'ca, ... 5.03 ,, S) 8 9  

NO. 5.- vt ... 6.70 ,, 19 11 

No. 2.-T. Chebula, ... 32-82 ,, 11 - 11 

NO. 8.- 11 ... 6.11 ,, 11 8 9 

NO. 6.- 11 ... 26.81 ,, 19 91 

No. 7.-T. tomantosa, ... 5.97 ,, 1 )  88 

These results reveal one or two very important points. I t  would 
be hopeless in the future to take T. Arjuna into consideration as a 
tanning material. T. Be& and T. tmnentosa are about equal in 
value ; but each contains only one-fifth of the tanning principle of 
the chebulic or true myrobalan. (Compare, h m e r ,  with tlre 
further remark8 regarding Professor Hommel's analysiR, p. 89.) 
But of the three samples of true myrobalans furnished to Dr. 
Paul, one contained only about the same proportion of gallo-tan- 
nic acid as is usually found in the beleric myrobalan.* The writer 
gave the above samples to Dr. Paul personally ; and, togethor with 
the report, received back one fruit, with its number written on it. 
The record of despatch of samples agreed with the return ; so that 
no roonl for doubt remained as to the botanical identi'fication being 
correct. Moreover, those present a t  the Conference condemned 
the sample No. 3 ae a very inferior quality of the true myrobalan. 
Others received corresponding samples, and their reports, had 
they been received, would have been most valuable as placing 
this matter beyond the possibility of doubt. Dr. Paul's analysis, 
however, of Nos. 2, 3, and 6 so completely confirm the observations 
and valuations made by the experts present at the Conference, that 
the theory then advanced regarding the superior quality of the 
oblong-pointed and solid fruits, as compared with the round in- 
flated ones, will most probably be found correct, viz., that the 
myrobalans picked off the same individual tree during differ- 
ent stages of their growth will be found to have a varying com- 
position of from 6 to 30 per cent. of gallo-tannic acid. And 
this theory is supported by a volume of evidence in the history of 
all fruits, and particularly by Professor Hummel's observation (see 

May not thin fruit have been one of the round spongy-textured kind;, in 
other wordn, a beleric myrobalan P-[ED. ) 
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a further paragraph, p. 91, p. 93), that the tannic principle resides 
chiefly in t)le outer pulp of the myrobalan. The transformation 
from the bitter unripe apple to the ripe, sweetly-flavoured fruit, is 
sc wall known as to scarcely require mention. This being so, 
i t  would seem desirable to institute a thorough enquiry into the 
subject of these valuable tanning niaterials which would have 
two objects in view-(a) to determine the exaot age in each local- 
ity when the maximum amount of tannic acid was present, and 
(b) the properties and value of the fruits of one district as compar- 
ed with those of another. In  a country with so many different 
climatic features and such widely diversified peculiarities of soil 
as India, i t  neither follows that tho fruits will reach their per- 
fection at the same time, nor that different climates and soils 
will even, when this point has been determined, produce fruits 
of equal merit. Were these questions determined, it would be 
possible for dovernmont to encourage, with reasonable hope of 
success, the development of a large n~yrobalan trade, and for 
merchants to depend upon a good supply of superior fruits. As 
matters stand, no dependence can he put on the supply or the 
quality of Indian myrobalans. In  the trade a form of the true 
myrobalan is known as the Jubbulpur myrobalan, and this may 
literally bo grown at Jubbulpur, or may be but a forin or condi- 
tion of maturity first sent to Europe from that district-that quality 
continuing to bear the name in spite of the fact that it may be 
obtained from many other localities. So very much superior are 
these oblong-pointed solid and pale green fruits to the large round- 
ed samples, that several of the experts seemed to feel hurt that 
their belief should be questioned that these were not the fruits of a 
different speciee. 

As stated above, selections of tanning matarials were also fur- 
nished to Professor J. J. Hummel, Director of the Dyeing 
Department of the Yorkshire College, Leeds, and to Dr. Edtnund 
Knecht, Professor of Chen~istry and Dyeing at the Bradford 
Technical College. Professor Hummel has furnished the report 
below on certain of the tnhs supplied to him, which, besides giving 
the analysis of some materials that have not hitherto been subjected 
to chemical tests, contains many valuable and practical sugges- 
tions. In the concluding table of his Report' will be found the 
analysis, together with a comparison in point of composition and 
price of the Indian tans with four standard tans at present sold in 
the English market. It will be observed that No. 2 was a sample 
of Terminalicr Chebuh (similar to that furnished as KO. 2 in Dr. 
Paul's set) ; No. 5 was T. beleriea, which gave the remarkable yield 



of 17.4 per cent. of tannic acid ; and No. 11, T. tomentosa. Con- 
signments of most of the myrobalans were received from a great 
many districts in India ; and it is strikingly corroborative of what. 
has already been said regarding the necessity of a thorough in- 
vestigation into the effects of climate, soil, and age of fruit, that, 
while Dr. Paul's sample of T. belericu gave only 5-03 per cent. 
Professor Hummel's yielded 17.4 per cent. of tannic acid. On the 
other hand, the Professor's sample of T. tmnentosa afforded a little 
less tannic acid than that obtaied by Dr. Paul. It therefore 
aeems conclusive that Dr. Paul's sample of T. belerica was either 
obtained from a district where the species does not produce a good 
qoality of fruit, or that the examples analysed by him were in a 
.different stage of maturity from those examined by the Professor. 
So extremely satisfactory, however, are the resnlts of these chemi- 
cal tests of the Indian myrobalans, that it is difficult to dismiss 
the subject. The eminently practical nature of Professor Eummel's 
brief report affords commercial men the means of judging to what 
extent India might enter into competition with Ceylon and the 
other countries from which Europe draws its supplies instead of. 
annually importing large quantities to meet its own market. Pro- 
fessor Hummel's remark regarding the prejudices of the tanning 
trade ie important to India. He  says : " In  n~aking the compari- 
son, the first difficulty met with is that in respect of the tannic 
matters in use, the price and percentage of tannic acid bear no 
relationship whatever to each other." The prejudice in favour of 
certain articles, or for a peculiar colonr of a material in opposition 
to chemical tests, is remarkable. But there is no doubt that this 
is rapidly disappearing ; and when it is known that independent 
professional opinions have been given regarding an accidental 
series of consignments of Indian myrobalans, the one yielding 32.8 
per cent. and the other 31.0 per cent. as compared with 19.5 per 
cent. for the myrobalans met with in European trade, an in- 
creased demand will set in for Indian tans that will stimulate 
the investigation indicated in this note and lead to valuable re- 
sults-results calculated to benefit the inhabitants of large tracts 
of this country that now stand' greatly in nued of some additional 
source of revenue. 

But we must allow Professor Hummel's report to speak for 
itself :-" Herewith I send you the results of the analysis of the 
various Indian tannin matters, also of some tannin tnatters at 
present used here by dyers and tanners, in order that you may have 
an  idea of the value of the former. I n  making the comparison, 
the first difficulty met with is that, in respect of tho tannin matters in 

2 Y 



use, the price and the percentage of Cannic aoid bear no relationship 
whatever to- each other. Why this is so, 1 am unable satis- 
factorily to explain ; but I imagine that i t  partly arises from the 
fact that dyers and tanners do not, as a rnle, test their tannin 
matters, and are frequently guided in their choice by prejudices, 
and then the price is regulated by the demand and the supply. 
You will notice, for example, that ground Sumach is the most 
expensive tannin matter ; and I believe i t  is so, not because of its 
intrinsic merits, but because it is the oldest tannin matter nsed ; 
and the dyers, being very conservative, cling to its use, and are 
even willing to pay the higher price demanded to satisfy their 
whim. The supply of S u m h  from the usual sources is limited : 
the demand through the conservatism of the dyers is large, and so 
the price is high. 

" I f  decoctions only were used, the dim-dim would be the 
aheapeat and best tannin matter to use, and divi-dim extract is 
indeed nsed in moderate quantity. As a rule, however, dyers and 
tanners prefer to make their own decoctions with the ground 
tannin matter, introducing the textile fabrics or skins into the  
muddy liquid. For this mode of working the dark outer @kin of 
the dioddim pod is objectionable, since i t  attach- itself to the 
fabric, &c., in minute particles and causes spots or atains. My 
results aocord entirely with those given in Crooke's Honddook of 
Dyeing and Calic+nting, see p. 500. 
'L Ground myrobalans are becoming more and more a favourite 

tannin matter ; and since it combines praotically every desirable 
excellence, I recommend you to adopt it a~ the standard for com- 
parison. Yon may consider then tbat the figuree in the kt 
column (under the head of ground myrobalans) represent the 
present market values of the various Indian tannin matters. In 
the aaae, however, of those whose decoctions poasess a deep reddish 
color, the price would on that aaconnt have to be somewhat lower 
still. 
" On examining the lid, it becomes evident that the best Indian 

annin matters are already in the market, with the exception of 
Woodfo*diaJZwibunda; and even this ha5 the drawbucl of giving 
deeply colored decoctions. 

(To be continued). 
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FOBESTRY IN THE COLONIES AND IN INDIA. 

(Continued from page 329). 

11.-FORESTRY M AUSTRALIA. 

A U ~ A L A S I A  includes nine British Colonies, of which five (New 
South Wales, Victoria, Queensland, South Australia, and Western 
Australia) form the mainland, or Anstralia proper. Tasmania, 
New Zealand, and the Fiji group form separate islands, and New 
Guinea part of one. 

The Australian main land lies between the 10th and 89th degrees 
of southern latitude, so that nearly half of i t  ia comprised within the 
tropics. Tasmania is situated between the 41st and 44th) and New 
Zealand between the 34th and 47th degrees of sonthern latitude. 

The population and areas of the seven principal Colonies at  the 
end of 1888 are shown by the Statistical Abstract to have been as 
follows:- 

Population. 
Colony. Area in 

Square Milea Total. %r 
... New &nth Wales, ... 31 1,098 1,086,789 8 

Victoria, ... ... ... 87,884 1,090,869 18 
Queeneland, ... ... 868,497 887,468 a6 

... South Anetralis, ... 908,690 818,808 -4 

... Weatern Anstmlia, ... 1,060,000 42,187 .04 - 
Total Anetrdia, ... 3,031,169 2,924,616 1 
... ... Tasmania, ... 26,215 146,189 6 

New Zedand, ... ... 104,458 607,880 6 - 
Grand Total, ... 8,161,842 8,678,036 1. --- 

These figures show that the area is about three times that of 
British India, while the population amounts to about one-sixtieth, 

* Exolusive of Aborigines. 
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hence the density of population is only about one two-hundredth 
part of that of India. On the other hand, Australia is inhabited by 
the British race. Here, then, we have to do with entirely different 
conditions. 

The topography of the Acstralian Continent may be shortly 
indicated as follows :-The centre forms a plain consisting of a 
concave table composed principally of sandstone, and extending 
over an area of about one and a half millions of square miles. This 
plain is surrounded by higher ground along the coast. Along 
i b  sonthern margin walls of sandstone cliffs extend a great part 
of the sea coast; on the east, south-east, west, and parts of 
the north it is bordered by terraced ramparts of mountains rising 
to 3,000 feet on the west coast and to 7,000 on the east coast. 
Along the latter a succession of mountain ranges occurs, from 
Portland, in Viotoria, to Cape York, in the extreme north. These 
cordilleras are called in different park the Australian Grampians, 
the Australian Alps, tlie Blue Mountains, the Liverpool Range, 
&c. Their average height has heen estimated at 1,500 feet above 
the sea. The rivers which flow from these ranges towards the east 
have but short courses : those flowing towards the west or south- 
west have long conrses. The Murray River, for instance, has a 
length of some 1,300 miles, draining, with its tributaries, an area 
of abont half a million of square miles, and finding ita way into 
Encounter Buy, in Sonth Australia. 

The causes which determine the climate of Australia are re- 
markable in many ways. I n  the first place, the northern parts 
of the country are sitnated in a tropical and the sonthern parts 
in a temperate latitude. Secondly, between the two stretches the 
enormous central plain, which ie girded by hill ranges in most of 
the coast distriots. The central plain is daily heated in summer to 
a very high degree, the air expands, is lifted, and flows away on 
all sides, causing an indraught of moist sea air. This is forced to 
rise on reaching the high coast lands, which it moistens in various 
degrees. Owing, however, to the great distance from the shore to 
the centre of the country, the latter profits only at irregular inter- 
vals by this, because the indraught is regularly stopped by the 
nightly radiation of the heat absorbed during the day, or t h e  
clonds are once more converted into vapour owing to the high 
temperature of the air. Such is the heat in the interior during 
the summer that the air, if i t  moves a t  all, feels like a furnace 
blast. Sometimes, however, sufficient masses of clouds suoceed in 
passing over the coast ranges, and, in such cases, floods of rain fall 
upon the inland country, The distribution of the rain differs 
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considerably. The north coast has the advantage that the air 
drawn in from that side comes from the equatorial regions, the 
great reservoir of moisture. Then the hills on the east coast are 
comparatively high, those on the west coast are lower, and along a 
portion of the south there are no mountain ranges a t  all. Thus 
i t  happans that the rainfall at the head of Spencer's Gulf is only 6 
to 8 inches ; at Adelaide, 20 ; Melbourne, 26 ; Portland, 32 ; 
Sydney, 48 ; Sewcastle, 44 ; Brisbane, 49 ; and at Rockingham 
Bay something like 90. Perth, again, has a rainfall of 33 inches. 
In every part, however, the rainfall decreases rapidly in passing 
inland, so that comparatively little falls on the inner slopes of the 
coast ranges. 

The temperature depends on the situation and the rainfall. 
The northern part of the continent is tropical. Brisbane has a 
mean annual temperature of 69' Fahr., Sydney 63", Melbourne 
5 7 O ,  Adelaide 65", and Perth 64". Tbe mean temperature in the 
interior is much higher than along the shore ; it is said to rise as 
high as 330' in the shade during summer. 

I am not in a position to show in dehil in how far Australia 
requires forests on account of their indirect effects ;but, guided by 
a general review of the topography and climate, so far as they are 
known, I should say that the mainland, at any rate, should not be 
without forests. This view, I find, is shared by local authorities 
on such questions. Amongst others, Mr. John Ednie Brown, the 
Conservat~r of Forests in South Australia, in his treatise on 
"Tree Culture in South Australia," urged the importance of 
extensive forests, on account of their action in giving shelter to 
adjoining fields against hot or raw winds, the improvement of the 
eoil in consequence of the formation of humus, reduction of evap- 
ration from the soil, prevention, or, a t  any rate, reduction of 
destructive floods, augmentation and equalisation of rainfall, im- 
provement of arid tracts, increase of the humidity of the climate, 
improvement of the landscape, and in many cases of the healthi- 
ness of certain tracts. Whether the increase in the total rainfall 
will be considerable, or even appreciable, may be doubtful, but in 
most other respects I have no doubt that a certain forest arm, 
snitably distributed, would beneficially affect the country. 

As regards the direct effects of forests, a strong case can be 
made out. The population of the continent is as yet small, being 
one per square'mile, and yet the imports of timber have already 
assumed considerable proportion!, as will be seen from the sub- 
joined data, which have been taken from the Statistical Abstracts 
for the years 1885-88 :- 
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... New 8outb Wales, annual imports, 446,948 
Victoria, ... ... ... ... 968,946 
8011th Australia, ... ... ... 160,015 

Tobl irnporte, ... 1,575,904 

Queeneland, annual exports, .. ... 12,235 
Weetern Australia, my, ... ... 78,000° 

... Totalexporta, 90,285 

Net irnporte, ... 1,485,669 

On the whole, then, the net imports into Australia amounted to 
roughly, one and a half million pounds sterling a year. 

Only New South Wales has, it appears, extensive coal fields 
which supply the Colony, and from which certain quantities of 
coal are exported to other parts of Australia and elsewhere. That 
coal, however, can only reach the localities which are within an 
easy distance of water and railway carriage, while all the rest of 
the country must rely now, and for many years to come, on fuel 
produced in the locality where it is wanted. 

Under these circumstances, ' i t  may well be asked, how will 
matters stand some years hence, when the population has further 
increased? The increase, not only in population, but in the 
number of cattle, in cultivation, railway and telegraph lines, h~ 
been quite marvellous of late years, as the following data will 
ahow :- 

Number 
in 1874. 

Popnlation (approximate), 1,800,000 ... Horaea, ... ... 754,000 ... Horned Catde, ... 5,658,000 ... Sheep, ... ... 48,097,000 
Milea 

... nailwaye, ... 1,527 ... Telegraph Lines, 15,550 
Land under wheat, barley, 

oate, maice, potrtoee, 
and the vine, ... ... 

Nnmber In- per eenL 
in 1888. daring I6 r a n  

2,925,000 62 
1,268,000 68 
6,134,000 44 

79,575,000 65 
Milw. 

8,292 448 
32,521 114 

A c m  
4,184,000 135 

An important question is whether the incr0ase.i; likely to oon- 
tinue. I confess that I find considerable difficulty in answering it, 

This ia the figure for the year 1886 only. 
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being personally unacquainted with the country. From the in- 
formation at  my dieposal, especially that which Mr. Rabert Barr 
Smith has kindly furnished to me, I calculate that in 1888 not more 
than one-third of the total area, or, say, 1,000,000 square miles, 
was put to profitable use, so that two-thirds, or abont 2,000,000 
remained available. The former, no donbt, includes most of the 
districts on the east, south, and west coasts, leaving the greater part 
of the dry interior and of the north-coast districts for further ex- 
tension ; hence i t  would appear that the increase of sheep cannot 
go on much longer at the same rate as hitherto. There is, how- 
ever, no reason why it should not continue for many years to come 
at  a somewhat slower rate than of late years. The area under cul- 
tivation amounts at  present only to per cent. of the total area. 
I t  has increased by 185 per cent. during the last fifteen years, and 
ie capable of an enormous further extension-+ matter which de- 
pends on the increase in population. On the whole, there seems 
no donbt that the demand for forest produce will rise considerably. 
Even now the railways alone require annually abont 1,600,000 
sleepers. Then timber is required in large quantities for building ; 
enormous quantities are wanted every year for fencing cultivated 
lands and grazing. areas, for mining operations, telegraph lines, 
&c. As to atimating these quantities, u_s well as the necessary 
fuel, that is quite beyond my means. 

I understand complaints have already been made that in many 
parts of the country the material for fencing is no longer avail- 
able, and this difficulty will inorease with every succeeding year. 
Let us, therefore, inquire what the existing resources are, and what 
the several Governments have done up to date to husband and in- 
crease them. With this view, I propose to look in somewhat greater 
detail at the three Colonies which already import timber on a con- 
siderable scale-South Australia, New South Wales, and Victoria. 

(a). S o m a  AUSTRALIA. 
I shall commence with this Colony, because it was perhaps first 

in the field to introduce a separate forest law. 
South dustralia occupies the centre of the Australian continent, 

and extends from its southern to the northern coast. According to 
Dr. Schomburgk, Director of the Botanical aardens at  Adelaide, it 
may be divided into the following four rogions :- 

(1). The forest land region. 
(2). The scrub land region. 
(3). The grass land region. 
(4). The intra-tropical region. 
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The region of the forest land occupies mostly the mountainous 
districts and the bases of the mountain chains. The forests are of 
moderate extant and rather open ; the eucalypts are the prevailing 
trees. 

The scrub lands are found over the whole Colony, occupying 
perhaps one-eighth of its area. They form long stretches of deso- 
late arid plain, the soil being comparatively poor ; there is no 
water ; the vegetation is stunted. 

The grass lands form the principal part of the area, consisting of 
enormous undulating plains ; within a certain distance from tho 
sea-shore they have been mostly converted into agricultural dis- 
tricts. I n  the interior, the fertile spots of grass land alternate 
with bare sandstone ridges, or rolling sand hills. 

The intra-tropical region shows near the sea mangrove forests ; 
hr ther  inland, where the ground rises, palms appear, with variouzr 
tropical timber trees, also eucalypts and acacias. 

I have not come across any definite estimate of the area still 
under forest in this Colony. Whatever i t  may be, there can be no 
doubt that it was very much greater in former times. The settler 
has proved a destructive agent in this respect by clearing lands for 
cultivation, ring-barking trees to produce pasture lands, and by 
firing the bush. I n  al l  such cases a comparatively small quantity 
of timber was put to useful purposes, while the bulk of tho material, 
which had taken long periods to ripen, was ruthlessly destroyed by 
fire, or allowed to rot, so as to get rid of it. The result is that the 
area now under forest is not sufficient to meet the requirements of 
the country, and will fall more and more short of actual wantu, in 
the same degree as the population increases. This has been felt 
for some years past, and various measures have been taken and 
laws passed for the preservation of the forests. 

The h l i  was set rolling, it appears, by Mr. Krichauff, M.P., 
who, in 1871, called for a return showing the state of supply of 
forest produce and the preservation and culture of forests. The 
result of this inquiry was an Act passed in 1873, dealing with the 
encouragement of tree-planting. I n  1875 a Forest Board was 
established by Act of Parliament, and then followed various amend- 
ing Acia. About tho year 1877 a Conservator of Forests was sanc- 
tioned, to which post M i .  John Ednie Brown was appointed in 1878. 

I n  1882 a new Act was passed, called '' The Woods and Forests 
Act, 1882," which is divided into six parts, dealing with the fol- 
lowing matters :- 
PART I. repealsrhe previous forest law and abolishes the Forest 

Board. 
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PART 11. provides that the f3ommissioner of Forest Lands 
(being the same as the Commissioner of Crown Lands) shall hold 
charge of all forest estates ; he may lease any or all snch lands for 
a term not exceeding twenty-one years ; he may grant licences and 
make regulations for cutting and removing timber, or bark, or any 
other forest produce ; he may levy fees upon stock pasturing in 
forest reserves. 

PART 111. provides that all forest reserves heretofore declared 
shall continue to be so. The Governor may, from time to time, by 
proclamation in the Government Gazette, reserve any portion of 
the  waste lands of the Crown as forest reserves ; he may similarly 
declare that every forest reserve, or part of it, shall cease to be a 
forest reserve, provided that snch proclamation shall not be issued 
anti1 thirty days after a statement shall have been laid before Par- 
liament, setting forth the particulars intended to be inserted in 
such proclamation. 

PART IV. provides for encouraging the planting of certain 
forest trees in so-called forest districts by private parties by the 
grant of payments, not exceeding two pounds per acre. 

PART V. gives the detailed conditions under which the forest 
lands rnay be leased for a term not exceeding twenty-one years. 

PART V1. provides for the appointment and removal of Conser- 
vators or other persons holding ofice under the Act. Also the 
issue of regulations for the management arid administration of the 
forest reserves, the disposal of timber, prevention of fires ; also 
prescribes penalties, not exceeding five pounds in each case, for a 

a Ions. breach of snch regul t' 
The Act prescribes penalties as follows :- 
(1). Cutting timber or removing any other produce without due 

authority : niaxiniuln, five ponnds, in addition to the valuo of the 
produce. 

(2). Unauthorised grazing in any enclosed forest reserve : 
maximum, five pounds, in addition to value of dnrnage done, or i11 
defaalt, imprisonment for a term not exceeding thrco months. 

. (3). Wilful damage : Not less than five shillings and not more 
than ten pounds, or imprisonment, with or without hard labour, for 
a term not exceeding three months. 

Tho Act, it will be seen, provides for the establishment of forest 
reserves, but, alas, also for their lease, for the encouragement of 
tree-planting by private parties, and for suitable penalties in thc 
case of forest offences. As nothing is said about forest rights, I 
presllme none such are recognived on the lands belonging to Gov- 
ernment. 

2 2 
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And now let us see what has been done under this law. Accord- 
ing to the Conservator's report for the year 1888-89, the area cf 
forest reserves on June 30t11, 1889, amounted to 202,932 acres, 
which is equal to 317 square miles, and represents -03 per cent. of 
the total area of the Colony, or -12 per cent. of the area which isat 
present put to profitable use. The report further mentions that 
several of the reserves were leased during the year for various 
terms, for grazing and partly also for cultivation. 

On the same date 9,716 acres, = 15 miles, had been enclosed 
for planting and the renovation of indigenous forests by the system 
of natural regeneration. Of this area, 1,371 acres were enclosed 
during the year. 

During the year a bonus of 2 2  per acre was allowed on 147 acre 
planted up Sy private parties. Also 236,532 seedlings mere distri- 
buted free of charge to private parties for planting ; of these, about 
100,000 were reported to be alive at the close of the year, the rest 
having died in consequence of an unusually dry season. 

I t  was also arranged to hold annually an Arbor Day, the first 
being held on June 20, 1889, a t  Adelaide, in the presence of tbe 
Governor (the Earl of Kintore), Lady Kintore, and their two 
daughters, each of whom planted a tree ; and upon the firing of a 
gun the children belonging to varions schools planted 800 trees on 
an area set aside for the purpose. The Conservator considers 
c L  that the impetus thus given to the planting of trees was very 
great, and the good which will be done thereby to the Colony will 
be immense." Let us hope that he will not be disappointed. 

The financial results of the departmental operations during the 
thirteen years from 1876 to 1889 were as follows :- 

Receipts, ... ... ... ... £88,175 
Expenditure, ... ... ... ... 79,750 

Net surplns, ... ... ... 28,425 -- 
(To be continued). 

A " CORNER " IX SAW-DUST.-T~~ latest thing in l L  corners," 
says a Qlnsgow corrcsl)ondent, is a '[ corner " in sawdust. Some 
half-dozen leading firms of saw-millers have concluded nrmnge- 
merits with a newly-formed syndicate to supply it with all the 

they can " manufacture." 
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NOTES ON THE UTILIZATION O F  FORESTS. 

( Continued from page 345). 

IT will be most convenient to take up separately (1) the rough 
and ready conversion, such as can be effected by any gang of wood- 
men and which all felled material must undergo before it can be 
removed from the coupe, and (2) conversion into sawn goods. 
The manufacture of staves has already been described (pp. 135-186), 
and references have been made in various places to the preparation 
of felloes, sleepers, and some other classes of manufactured goods, 
which may be wrought in the forest. 

ABTIOLPI I.-ROOBE COXVEEIIIOIC. 
I n  every felling a certain amount of conversion is indiepensable, 

primarily in order to reduce the produce to exportable dimensions, 
and secondarily to reduce the cost of export (for it is waste of 
money to carry out material that serves no purpose a t  all and has 
ultimately to be got rid of), and to render the prodnce readily sale- 
able a t  the highest prices it can command. Hence the mode and 
extent of conversion in any case in question will depend on the pur- 
poses which the unmanufactured produce can be made to serve, on 
the demand and prevailing prices, and on the accessibility of the for- 
est to the centres of consumption. The more valuable the timber is 
and the larger the demand for it, the more carefully and the more 
extensively 111ust the felled material be converted. The question of 
conversion is, therefore, of the highest importance in the working 
of a forest, and requires on the part of the management an inti- 
mate knowledge of prevailing sylvicultural and economical condi- 
tions and frequently no little skill. 

The procedure to follow in effecting rough conversion will be beet 
stated in the form of briefly-worded rules, thus :- 

3 A 
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I.-When practicable, the saw should be used, in order both to 
save material and to avoid, as much as possible, encumbering the 
soil with chips of wood. On steep ground, and where the trees lie 
all in a heap'one over another, the use of the axe on a very large 
scale cannot be helped. 

11.-The first thing to do after a tree has been felled is to trim 
off all branches and conspicuous projections. While this ia being 
done, a number of men shonld work at the detached branches, the 
portions fit for timber being separated and trimmed like the tmnk, 
and the rest cut and split up into firewood. . 111.-Now cut up the trunk ; if necessary, removing from it 
what is fit only for fuel. 

1V.-The timber portions should be kept as long as possible, 
in order to furnish the largest kinds of timber, while still being 
capable of being cut up into smaller goods. Division is necessary 
only when definite lengths of log are required (as when sleepera are 
to be sawn), or when the nature of the ground and commnnicatione 
place a bar on the export of logs above a certain size, or when the 
lower part has ohvionsly a different utility from the upper. 

V.-Timber must be presented to the purchaser in ita most 
attractive aspect, and a t  least in such a form as will enable him to 
judge readily and with certainty of its quality and its suitability 
for his purpose. I n  round or roughly dressed timber, all burrs, 
prominent knots, and other excrescences, &c., should be cut through 
and exposed ; when atmight pieces are required, all irregnlaritiea 
should be adzed off. 

VI.-The bark may be removed by beating i t  with the back of 
an axe or with a apecial tool (Pig. 51), which ia also useful when 

Fig. 51.. 

Toola for atripping t b  bark of log#. (After Bays+> 

the bark has to be taken off only along certain lines, as described on 
page 12. The immediate removal of bark is a great protection 
against insects ; but, on the other hand, in hot dry weather it leads 
to too rapid drying, and consequently to extensive splitting and 
cracking, unless the timber is worked up within a few weeks, or 
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sometimes even days. Teak poles have, however, been known to 
remain frea from insects throughout an entire rainy seaeon if fully 
exposed to tho rain, and then the dry bark has readily come off 
like a loose jacket, giving no chance to insects. 

V1I.-If the logs are to be carried over long distances by land 
before being sawn up, it will generally be found advantageous to 
rough-square them (convert them into balks). The procedure is 
as follows :-Having fixed the log firmly and in a convenient 
poeition for work and for obtaining from it the largest balk it can 
yield, the workman traces on the section at the thicker end, with 
the aid of a plummet and line and a carpenter's square, the lines 
of the four facea to,be hewn (Fig. 53). Then, with n cord ateeped 

Fig. 52. 

in water in which pounded charcoal or red hxmatite has been 
mixed, be marks along the entire length of the log the lines ma 
and bb, which should follow as nearly as possible the outline of the 
log, and be as nearly parallel to one another as the taper and shape 
of the log will allow. This being done, he proceeds to hew with 
an axe the two vertical faces. But to enable him to work quickly 
and with accuracy, he begins by making at short intervals a num- 
ber of guide oross-cuts x, y, t. ....., the linea forming the bottom 
of which are vertical, so that all he has to do aftel-wards is to 
flitch off the portions between the cuts. I t  is always more con- 
venient to stand upon the log while axing it, but not unfrequently 
our Indian wood-cutters stand on the ground next to the face 
which they are engaged in dressing. The remaining two faces 
are dressed in the same way, after changing the position of the 
log. 

VII1.-Rough timber is dzed with the aid of the eye alone, 
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the eight several faces, in order to diminish waste as muoh as poslri- 
ble, following closely the general outline of the log. 

1X.-In preparing sided timber the workmen, after fixing the 
log firmly, mnst split it open along the vertical diametar of the 
lower section. The split must then be extended along the length 
of the log by oonstantly driving in a new wedge in front of the 
one last inserted and gradually forcing them home. No little 
skill is required to make the split follow more or less the same 
diametral plane from the beginning. The two halves are then 
dressed with the axe. 

X.-Tors of heartwood alone are dressed with the axe. No 
guiding lines are traced, and the workman follows mainly the run 
of the heartwood, of which he endeavours to leave as much ae pob 
sible, even at  the sacrifice of straightness and regnlarity of shape, 
if the heartwood forms an irregular figure. 

XI.-Firewood naturally divides itself into three broad classes, 
according as i t  consists of sections split from thick stnff or of un- 
split billets or of small branchwood and the small stnff obtained by 
eplitting up stumps and roots. These three classes should be sepa- 
rated at once as the tree is cut up. The rounds and thick billets 
from which the first class is obtained are taken off by sawing, and 
in India are usually from 2 to 3 feet long. The rounds are stood 
up on end, and a first split is made with axes driven in at two or 
three points along a diameter. When the split has been opened 
enough, before the axe is drawn out, wedges are inserted, 2,3, or 4, 
according to the size and fissility of the ronnd. These wedges are 
then driven home. It is advisable to have two men to each ronnd, 
working opposite one another. If the halves thus obtained are too 
large, they are fnrther divided into quarters, and 80 on. Some 
times the billets to be split are too thin to stand up. In  that case 
they mnst be laid lengthwise on the ground, with one end raised 
on a small billet, the splitting being begun at this end. The third 
class of firewood is too small to be conveniently moved without 
being tied up into bundles, whence the name of foggot-woud usual- 
ly given to it. Small branches and branchlets are quickly formed 
into faggots by fixing four uprights firmly in the ground in pairs, 
the interval between the two pairs being equal to the diameter of 
the required faggot. The sticks are arranged between the pairs 
across one or more wit hie^ laid on the ground. When enoughof 
eticks have been put on, the workman presses them down with one 
foot, while he binds up the withies. On taking his foot off, the ex- 
pansive force of the pieces now released from pressure fixes firmly 
the twisted free ends of the withies. Perhaps r more convenient 
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and time-saving apparatne is that shown in Fig. 58. The lever 1, 

Fig. 53. 

the lower end of which resta up against the bar b, is drawn towards 
the operator and hitched into the hook h, thus tightening the chain 
over the bundle of sticks. The withy can now be tied up and the 
pressnre on the faggot released by unhitching the lever.' The length 
of the chain, which can be varied, regalatee exactly the size of the 
faggot. 

XI1.-In the midst of abundant reproduction, as in seed and 
after-fellings and in jardinage coupes, and also in thinnings in a 
young forest, the less the amount of conversion effected on the 
coupe, the better for the safety of the standing stock. Hence all 
pieces that can be easily carried, such as poles, rounds, kc., should 
be taken out at once to the nearest roadside or large blank and 
cut up there. The same thing must be done in coppice coupes, 
when the time, before the new regrowth makes its appearance, is 
very limited. So also in the case of transport by watar ; the pieces 
should be taken out as long as possible and cut up only on arrival 
at destination. 

ABTICLH 2.-FUBTHEB OONVEEBIOB O F  TIMBEB WITH THE SAW. 

No reference will be made here to sawing by machinery, which 
is of too exceptional a character in India. 

The first thing to do is to rough-square the logs in order to be 
able to fix them firmly enough for sawing. The amount of squar- 
i n g  required is of the very slightest, and may often be reduced to 
merely dressing one sido flut enough .to lie evenly on the trestles. 



When the contrivance represented in Fig. 54 is used to support 

Fig. 54. 

Dslhi Sawyu'r triangular trutlr .  

the log, i t  will suffice to trim off only all prominent irregularities. 
Next, the lines along which the saw must cut shonld be marked 

with a string in the same way as for rough-squaring. The section 
of every scantling to be cut shonld be accurately traced on both 
ends of the log. The first set of lines at both ends shonld be drawn 
vertically with the aid of a plummet ; the rest will, in nearly every 
case, run at  right angles to these, and can then be ruled with the 
help of a carpenter's square. Before beginning any cut, the plane 
along which it is to run shonld be accurately indicated by joining 
the extremities of the corresponding lines traced at  the two ends. 
I n  order to save time, as many such lines as possible should be 
marked off all a t  once. The slabs flitched off by the first cuts may 
often be thick enough to yield small scantlings. 

The wood at the centre of a log is, as a rule, specially linble to 
decompose quickly and to warp and split. Hence this part should 
be removed if the sawn goods are to be used for any important 
purpose. 

Speaking in a general manner, the saw-cuts may follow a radins 
or a tangent. In the first cape, the entire widtb of the meduUary 
rays, the Bilvm grain, is made visible (whence the designation for this . 
mode of sawing of " sawing with the silver groin "), and the hyeR 
of concentric growth run thr:)ugh the piece at right angles to tho 



surface of section (Rg. 5%~) .  The medullary plates, being luatrons 
Fig. 55. ' 

S a d n g  ( A )  with, and ( B )  w o r n ,  t k  Bitam Brain. 

and harder than the wood fibres, contribute very greatly both to 
the beauty and lasting quality of the surface, while the uniform 
disposition of the concentric layers prevents, or at least minimises, 
any tendency to warp. On the other hand, a tangential section 
(Ft& 5 5 ~ )  exposes principally the softir fibrous tissue, and the 
irregular distribution of the concentric layers exaggerates the ten- 
dency to warp in the direction of the concavity of these layers, and 
the medullary plates are invisible, except when they are extraordi- 
narily thick, as in oaks. Actually the sections are seldom perfectly . 
radial or tangential, but approach more or less one or the other of 
theee two directions. For pieces in which beauty is a requisite, or 
for surfaces which, like floors, are subject to much wear and tear, 
awing with the silver grain is essential. 
Fig. 56 exhibits several modes of sawing with the silver-pin. 

Fig. 56. 
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Metbods A and B are practically the same, except that the latter 
gives more broad planks, although at a slight sacrifice of quality in 
respect of those taken from the outside of each section. In method 
C there is less waste of wood than in either A or B, and the pieces 
taken from the middle, where the silver grain is best exposed, can 
be of specially large dimensions. I n  each quadrant the planks can 
be taken off alternately one from each side, or alternately two and 
two, or three and three, or i.rregularly if the log is strongly ellipti- 
cal. A11 three patterns, A, B, and C, possess this capital defect, 
that the widths of the planks cut are very different. This defeot 
is, however, avoided in pattern D. In  patterns A and B the wood 
of the centre of the logs, which is always of doubtful quality, is 
necessarily removed in squaring the inside edge of the planks. In 
patterns C and D the centre of the log has to be specially cut out. 
Besides that most of the methods of sawing with the silver grain 
yield planks of very various widths, the width of the widest planks 

. ' is not even equal to the radius of the log. Hence, except for very 
special purposes, it is not usual to saw with the silver grain, and it 
is preferable to adopt a mixed style of sawing, which will alwaye 
give a certain proportion of goods showing the silver grain. 

Two very frequently used methods of mixed sawing adopted for 
cutting out planks and boards are those represented in Fig. 57, A 
and B. A gives pieces of different widths, B piecea mostly of one 

Fig. 57. 

Ordinury wwtboa% of mized rowing. 

and the same width. The irregnlar edges of the planks taken off 
in A and from the side slabs in B can be sawn square with a single 
cut by placing several planks together one over another. 

When pieces of different scantlings are in demand, it is best to 
obtain from each log as many of the highest-priced clasaes as pos- 
sible. These should, therefore, be traced first of all on the ends of 
the logs, the remaining space being filled up as completely aa possible 
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with traces for inferior scantlings. I n  this way alone can the 
largest money-return be obtained from a given log and the wast- 
age in sawing reduced to a minimum. Under the most favourable 
circumstances the wastage, resulting both from sawdust and from 
piecas that cannot be utilized, except as firewood, is never less than 
22 per cent. if there is no objection to sapwood, or 33 per cent. if 
only heartwood is allowed. When only n single ~ l a s s ~ o f  thick 
etnff is demanded, such as railway sleepers, the loss, even in cutting 
up perfectly sonnd logs, attains half the volume of the log. 

When pit-saws are used, owing to their great length (8 feet), 
unless the logs themselves are long, these latter must be supported 
several feet off the gronnd across a pair of strong parallel trestles , 

firmly fixed in the gronnd. With shorter saws it will suffice to 
raise only one end of the log by resting i t  on a single trestle, or, 
if the log is long enough, even across another log laid horizontally. 
The most convenient support for logs that are hot too heavy is the 
triangular trestle so ofteh used in the  plains of Northern India 
(Fig. 54). When only one end of the log is raised off the ground, 
the oblique position of the log makes the footing of the topsawyer 
unsafe. To remedy this, a slab, one face of which is cut into teeth 
hnving the section of a light angle, is placed upon the sloping log 
with the smooth f a x  downwards. 

The produce may be removed either by rolling or dragging, or 
carrying on men's shoulders, or on wheels, or by sliding or sledging, 
or by letting i t  shoot down inclined ground or along a specially 
made channel. More than one of these methods may be employed 
together, and in choosing the method or methods to adopt, the objects 
to keep in view are economy and the safety of the forest and soil 
as well as of the produce itself. The method to employ will also 
depend on the amount and price of labonr available, the cost of 
cattle, and on the nature of the ground. 

I n  clearing a coupe the different classes of produce must through- 
out be carefully kept separate, and i t  is always advisable to get the 
same gang to tuke out tho produce, which cut and converted it. 

Rolling can be adopted only on ground that bears no reproduc- 
tion, and is at the same time fairly clear of trees, rocks, and other 
obstructions. I f  the ground slopes a little, so much the better. 
On steep gronnd logs can be rolled only in unfrequented localities, 
on account of the extreme danger to human life resulting. ltolling 
is a very easy mode of moving logs, being effected with ordinary 
poles cut to a wedge shape nt the lower end, or, better still, with 

3 B 
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the lever and hook represented in Fig. 47. Trained elephants do 
the work very effectively nnd expeditiously on level ground. 

Drugging may be effected either with human power or witb 
draught cattle, according to the size of the piece or ooll&ion of 
pieces to be dragged. In the latter case a c h i n  is fastened round 
the log and its ends attached to the yoke or traces, as the a s e  may 
be. To save the trouble of fastening the chain to the log and then 
unfastexiing it, the contrivance shown in Pig. 58 may be used, two 

Fig. 58. 

Dragging Chuppling-IJmk. (Altrr Quyrr). 

holes be in^ scooped in each side of tlie log to receive the end of the 
hooks A, h. The log is firmly held by the hooks in proportion to the 
tension of the draught. Simple levers have nearly always to be used 
to control the moving log or to lift the forward end off obstacles. 

Pieces weighing np to 800 and even 1,000 pounds may be car- 
ried oiit on men's shoulders, if the lead is short. 

Carts and barrows should be used only when the lead is long ; 
otherwise the lahour and time spent in loading and unloading cease 
to make this mode of transport an economical one. Large logs 
are always niuch more cheaply dragged, especially if they are sus- 
pended, more or less hy the middle, from the axle of a pair of high 
wheels. The hind end shonld slightly over-balance, but not to such 
an extent as to prevent one or two men from holiling it off the 
ground, if necessary. If the axle-tree consists of wood, the ends 
may be made like a capstan head, to enable the log to be easily 
raised off the ground. The use of wheeled conveyance is of course 
limited to level even ground. 

Only large logs may be taken out by sliding. On more or lesa 
level ground sliding is similar to dragging, except that the l op  
must be moved entirely on rollers. A simple device is to use two or 
three strong portable frames carrying well-turned rollers. As the 
log is slid off' the hindmost frame, this latter is carried forward and 
placed in front of the advancing Jog. On slopes the logs may be 
pushed forward with levers. If tho depGt to which the logs have 
a t  once to be taken is some distance off, and the quantity of timber 
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to be moved is large and concentrated within a limited area, a 
special sliding road may be made. 

I n  this last case, if the pieces to be moved are small, a sledge 
road may be made instead of a slide, and a rough continuation of 
the road may be readily laid down (and as readily taken up) along 
successive lines of the coupe as the area is progressively cleared. 

On very steep gradients the produce may be allowed to slide 
down of its own weight. No difficulty presents itself when the pro- 
duce is to be collected at the bottom of the slope, except that the 
pieces may break and lose in value as timber. If the produce haa 
to be arrested above the bottom of the valley, speci:~l works  nus st be 
built up for the purpose. A channel or shoot, constructed of wood, 
may be used for' the rapid transport of billets, for which class of 
produce this mode of moving is peculiarly well adapted. 

Until the produce removed from tho coupe is finally disposed of, 
it must be stacked so as to season properly, without becoming 
full of cracks and shakes and without being exposed to decompose 
or be attacked by insects or fungi. In the case of pieces not more 
than a few inches thick, judicious packing prevents them from 
bending or warping, and helps to straighten those which are 
originally crooked. 

In whatever way the wood is kept, the stacks or groups shonld 
be all of the same dimensions or contain the same number of pieces. 
There is no other way of keeping a correct and ready account of the 
produce. 

1. Sea.~oning and stackin!? of large unsawn tinder. 

Such timber should of course be allowed to dry slowly and evenly. 
I t  shonld, therefore, be kept under shade if ~ossible, but air should 
be allowttd to play freely round each piece, especially if the season 
and the ground be damp The pieces should henoe be kept off the 
ground by skidding, unless they are to be removed again almost 
a t  once, in which case no stacking is necessary, the logs being 
simply plaaed together side by side in equal group8 with the 
thicker ends all directed one way. 

If the timber is to be kept for months, it shonld be carefully 
stacked as follows :-The lowest tier shonld be raised at least a 
foot off the ground and contain the largest and heaviest pieces, and 
there shonld be skidding of some inches under each one of the 
other tiers, the skidding being in every case perfectly level. The 
logs in each stack should have their butt ends all on one and 
the same eide. Although free ventilation is necessary, a con- 
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tinuous current of air, especially of hot, dry air, shonld be kept 
out, and hence, where steady winds prevail, a screen of thatch 
should be erected on tha windward side of each stack. 

If i t  is necessary to take out a log here and a log there, it should 
be possible to do this withont breaking up the stack. For this 
purpose, the smaller ends of all the logs should be kept slightly 
higher than the butts with small blocks of wood, and under the 
skidding over each tier shonld be pcked similar blocks of wood 
from 14 to 2 inches thick. By ~ush ing  away this packing, any 
log between two layers of skidding may be withdrawn withont 
disturbing the remainder. 

2. 8eaeoning and stacking of sawn material. 

Thick stuff must always be put up in stacks without delay, in 
order to prevent them from drying too fast. When the pieces are 
not broad, the tiers may be laid directly one over another, the lowest 
tier alone being skidded perfectly level off the ground. I n  this 
case, the pieces in two successive tiers will cross one another at 
right angles. An inch or two of space should be left between 
every two pieces in each tier. If individual pieces are likely to 
bo required from time to time, it should be possible to take them 
out withont breaking up the stack, and then small blocks shonld 
be placed under each piece ; as soon as these blocks are pushed 
away, the piece which was resting on them can be a t  once drawn 
out. I f  the pieces are wide, a c h  tier should be blocked below by 
laths from 1 to 3 inches thick and 3 to 4 inches broad. I n  every 
case, the last tier should be sheltered from sun, rain, and wind with 
a covering of thatch or inferior slabs of wood. 

Thin deala, boards, and battens are extremely liable to warp 
strongly almost as soon as they have been sawn. They should be 
stacked withont delay and kept as close together as possible until 
thoy are fairly dry, when they shonld be stacked like broad thick 
stuff. The last tier should be well weighted to prevent warping 
and sheltered in the usual way. Even if the timber is to be re- 
moved almost immediately, it should be stacked close together, as 
without the most careful and unremitting precautions a very large 
proportion of newly sawn s t d  will be rendered useless or a t  lead 
have ita value considerably lessened by cracks and warping. 

3. Stacking and eeaaoning of poks and posts. 

While they are still green, poles shonld be piled up borimntaliy 
in stacks between pairs of vertical posts fixed firmly in the ground, 
and they should be well weighted on the top, in order to straighten 
those which are crooked and to prevent straight ones from becorn- 
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ing crooked in drying. If the stacks are not to be disturbed for some 
time, a few cross pieces should be laid under them on the ground 
as skidding. 

A common method adopted in many parts of lndia is to stand 
up the poles close together round the trunk of a tree, the thick end 
being on the ground. Placed thus, the poles are freely exposed to 
air and their upright position causes the sap to run down. Mort+ 
over, the crown of the supporting tree shelters the thin ends. Ob- 
viously only straight poles should be so stacked. 

Posts may be stacked according to either of the two methods 
just described, but the second is preferable, as, even if they are 
crooked, thoy are not capable of being straightened under ordinary 
pressure, and straight ones cannot become appreciably crooked. 

4. Stacking of jirewood. 

FG. 59 explains at  once how to stack firewood. In  A thg pieces 

Fig. 50. 

N e t M  nf rtqsiinq f i d t o d .  (After Gayer) 
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are in direct contact with the soil ; in B they rest on billets laid 
crosswise on the ground ; while in C the wholestack is completely 
raised off the ground and there is free play of air underneath. In  
every stack the pieces shonld be all of the same length and belong 
to the same category of firewood. The height of a stack shonld be 
uniform throughout, and should be such a figure that the height 
multiplied by the breadth should give a constant whole number-if 
possible, the number 10,- so that we have to measure only the length 
of a stack to know at once its contents. As the wood is bound to 
shrink considerably, causing the shck to settle down and its breadth 
to diminish, it is usual to allow the product to slightly exceed the 
figure really required ; but in finding out contents it is always best 
to use this latter figure. On slopes a horizontal terrace is easily 
prepared for the site of a stack. To prevent the uprights, which 
suppor! the stack, from being thrust away outwards, each of them 
may be strutted, or a strip of strong fibrous bark or a long withy 
may be put round each upright, as shown at w in Fig. 58, B, and 
kept in place by the weight of the wood lying on its united free 
ends. If necessary, two such ties or straps may be pnt round each 
upright. I t  is needless to say that the firewood pieces shonld be 
packed together as closely as possible. 

CHAPTER 1V.-DISP09AL AND SALE OF WOOD IN THE FOREST. 

Tho question of supplying right-holders with the wood to which 
they are entitled belongs to the province of forest law, to which 
the student must refer for information. Here we shall concern 
ourselves only with wood to be disposed of by sale. 

The conditions under which the sale of wood n~ay  be effected are 
infinite, and would require a large volume to be adequately dealt 
with. For our purpose it is necessary only to describe very briefly 
the most characteristic elementary systems of sale, n general ac- 
quaintance with which ought to suffice to form the judgment of the 
student. These systems are:- 

I.-The license or permit system. 
11.-The kham tahsil system. 

111.-The lease system. 
IV.-Sale of a small number of selected trees at a time. 
V.-Wholesale disposal of the trees of a coupe standing. 

V1.--Wholesale disposal of the trees on the coupe after they 
have fallen 

VI1.-The forest depbt system. 
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In this system the would-be purchaser must, before he can 
enter the forest and begin to cut and collect his wood, purchase a 
license or permit, which, besides setting forth in detail the nature 
and the quantity of the produce be is authorized to remove, lays 
down certain conditions to be strictly observed, which have ibr 
their object the safety of the forest and easy and effective exercise 
of the necessary check over his action. For this purpose the per- 
mit must define the area within which he must cut, specify the 
road by which he must take out his prodnce, fix the period within 
which he must pass it out, and make i t  compulsory for him to 
submit his license and his goods to examination whenever called 
upon to do so by any competent Forest Officer. The license is 
usually in foil and counterfoil, the former being given to the pnr- 
chaser, the latter being retained by the vendor for submission to 
the Accounts Office. Sometimes the foil is double, so that one part 
may be torn off by the person checking the produce when it first 
passes out of the forest, and sent independently of the counterfoil 
to the Accounts Office to be compared with this latter. Besides 
this advantage of the double foil, the possession of only one part 
by a man inside the forest is proof positive of attempted fraud, 
as this part is meant only to enable him to pass on his produce 
to market or to his house, and to protect it as long as it remains 
m t h  him. The check can of course be nearly as complete even 
when only a single foil is nzed, for the foil can be cancelled by 
menus of some mark or endorsenlent as soon as the produce has 
left the forest ; but the double foil license is absolutely simpler to 
work, and in the present illiterate condition of the country folk 
and forest guards is also much more practical. 

The au~ount of money paid for the license may be written on it, 
bnt illiterate purchasers are liable to be defrauded therehy, and in 
case of co~lnsion between the vending and checking establishments, 
the forest revenue lnny suffer, as there is nothing easier than to 
enter different quantities and sums on foil and counterfoil, the 
connterfoil, in order to render detection more difficult, being 
wkitten up only after the produce has been removed and the foil 
recovered and destroyed. I t  is, therefore, safest to indicate the 
value pnid and received by means of colours and some readily 
recognized symbols impressed on the license or of adhesive labels 
resembling postage stamps affixed to it. In  the case of different 
colonrs and symbols being employed, each license will possess an 
unchangeable value, whereas by uieans of adhesive labels it can 
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be made to bear any value. This latter mode of denoting valne 
is evidently much the better one. The stamps can be cancelled a t  
onca by the vendor, either in the same way as postage stamps, 
or by being punched through like courbfee stamps and railway 
tickets. Characteristic marks or letters call be similarly punched 
through at each check station or in each best passed or traversed 
by the purchaser, thus denoting a t  once the route which he has 
followed and the extent to which he was under surveillance. 

In  the beginning of the system the vendors were also members 
of the checking establishment. I n  many places this is still the 
case ; bnt a great improvement effected in many others has been 
to authorize selected village headmen and patwaris to sell the 
licenses under the supervision of Forest Officers of and above the 
rank of Ranger, so that the~people need never have to go far 
for a license, and the revenue is collected, as it should be, by 
men entirely distinct and removed from the protective establish- 
ment. 

Tho license or permit system is an excellent one to adopt for 
small produce where the demand is comparatively light and there 
are no regular dealers and no near markets. The consumers being 
generally too poor to pay the profits of middlemen, purchase their 
produce directly.from the forest, and cut and remove i t  thernselv~ 
at seasons when they and their cattle are free from labour in the 
 field^. To prevent over-cutting, the forest should be divided into 
blocks, which are closed and opened in rotation. Under the 
strictest supervision a certain amonnt of damage to the forest is 
inevitable, and hence as soon as the demand becomes large enough 
to require and pay for more intensive management and to create 
a class of regular dealers, the system must be abnndoned for one 
that gives greater control to the conservancy establishment over 
the exploitation of the forest. Nevertheless, until the trade in 
timber and firewood has obtained a very high development, it will 
generally be found advantageous to retail] some form of the license 
system for the disposal of the very small wood which is of too low 
a value to bear long carriage. Two simple systems applicable in 
this case are those of tickets of fixed value, valid respectively only 
for the day of issue and for a month. The former leaves less mom 
for fraud, but requires the establishment of vending stations on 
every line of export. Tickets valid for a whcle month may be is- 
sued from a single central office. Such tickets are used with great 
success at Naini Tal, where they are made of brass, are consecn- 
tively numbered, and authorize the holder to remove head-loads of 
small firewood, of which, owing to the distance he Las to travel, he 
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cannot take out more than one a day. Infraction of the condi- 
tions under which the tickets are issued render the holder liable 
to forfeiture of his ticket, without prejudice to punishment under 
t h e  law. 

The license or permit system, in some form or other, prevails, ae 
is to be expected, over more than half the forests of the empire. 

I n  this system the would-be purchaser may enter the forest and 
cut and collect whatever he pleases within the authorised classes of 
produce, and he pays for what he carries away and obtains a pass 
for it only after he has hken i t  out of the forest and reaches t i  

station where the money is levied and such pass issued. The 
system can of course be adopted only in forests from which there 
is a limited nimber of outlets. Such are forests situated in a 
mountainous country from which everything must pass out by the 
valleys, or forests lying behind a range of hills which are crossed 
by only a few passes, or remote forests for which the main highway 
to populous centres consists of one or a few large rivers. A very 
great disadvantage of this system, which is inseparable from the 
mode in which the revenue is collected, is that i t  provides no 
check on wnsteful or fraudulent cutting. Any one may fell 
more than he can or intends to take out, and dishonest people may 
cut without fear, in the hope of being able to smuggle out some 
part of the produce. The case is worst of all when the protective 
and revenue-collecting establishments conspire together with the 
smugglers. To minimise the chances of such collusion, the follow- 
ing precautions have to be taken :-(I). To establish two parallel - 

lines of stations as far apart from ono another as possible, the 
stations of the first line being on the edge of the forest. (2). On 
any consignment of produco reaching the first line, it should bo 
comted or measured up and a pass issued thereon. (3). At the 
second line of stations, this pass and the produce should be checked 
together, and if no discrepancy bo found, the pass should be taken 
away, the prim of the produce collected, and a fresh pass issued. 
(4). Counterfoils, or in their stead a statement detailing their 
contents, should be despatched to the control office on the very 
day of issue. (5). Separate, responsible, moll-paid inspecting 
officers should constantly patrol both lines of stations. If found 
more practical, tho respective functions of tho two parallel linos 
of stations can of courso be roversed, the money being leviod on 

8 0 
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the first line, and only a fresh psss ksued a t  the second in lien of 
the original pass issued on receipt of the royalty. 

A very primitive form of the kham tahsil system is that in 
which the people who cut and bring the produce to the revenue 
stations are not purchasers a t  all, but act merely as wood-cutters 
and carriers. The purchasers themselves need not go nearer the 
forests than those stations. When the produce reaches such a sta- 
tion, the men who have brought i t  are paid for cutting, conversion, 
and carriage, and the purchaser, after paying royalty to the offi- 
cial in charge of the station, obtains a pass and takes away the pro- 
duce under cover of it. This system bas been adopted, as a matter 
of policy, in forests inhabited by poor aboriginal tribes, whose nearly 
sole means of subsistence is wood-cutting. I t  is also in force in 
some places for the working of bamboo forest. 

Under the most favourablo circumstances the kham tahsil sps- 
tem is a very clumsy one, and can have only a very limited a p  
plication. Besides labouring under the essential drawback of re- 
quiring certain exceptional topographical features, it can, like the 
license system, be adopted for only the inferior classes of produce, 
and it is far more open to fraud than any other system. When the 
configuration of the country permits of its adoption, it may be 
resorted to temporarily, to encourage an incipient or languishing 
export trade, especially if tho forest population ia a very one 
and dependent for ita livelihood chiefly on the wood-cutter's craft. 

I n  this system the lessee purchases the right to utilize and re- 
move, during the term of the lease, as much of the specified classes 
of trees or produce as he has the time and ability to take out. 
Before any beginning was made in forest conservancy, certain 
forests were lensed out for every article it produced, and even a t  
the present day impecunious private proprietors, and indeed also 
rajahs, give out their forests on such terms. I t  is evident that a 
lease of this wholesale kind means tho rnpid extermination of the 
forest, and that the system itself is adapted only for the removal of 
inferior material from forests on which there is only an ins igni t  
cant domand. Indeed, the lease system in any form is justifiable 
only when it is adoptod to encourage the beginning of a trado in 
wood. Hence it is paculinrly suitable for clearing out of forests, 
that cannot otherwise be worked, the .few trees that die and fall 
nat~~rnlly every year. I n  the case of a large accumuhtion of dead 
material, the system would bo justified only in the absence of a limn 
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competition to obtain this material. Under any other circumstances 
the lessee would always be tempted to try to pass off green for dead 
wood, and, if he could afford to wait, to kill a number of valuable 
living trees, which he would extract after they were dead. As the 
number of treas that die each year from natural causes is, nnder 
normal conditions, comparatively insignificant, the forest should be 
divided into blocks, each block being leased in turn only at the end 
of a period long enough to allow of a sufficient accumulation of 
dead wood to attract purchasers and thus command remunerative 
prices. 

The forests of the Saharanpur Division of the School Circle, 
containing, as they do, a very inferior stock, are a good illustration 
of the successful application of the lease system, but the interval 
during which each block has rest would perhaps with advantage 
be extended. 

The weakest point in the lease system is that, as the lessee pays 
down a fixed lump sum, i t  is his interest to remove as much pro- 
duce as he can, and he is, therefore, nnder constant strong tempta- 
tion to take out also what he has no title to. The lease system is 
totally unsuited for the working of bamboo forest, as no amount 
of precaution will prevent over-cutting in individual clumps. 

The lease money may be recovered in one instalment before the 
lessee is allowed to begin operations or recovered in two or more 
instalments, the first to be paid down immediately on conclusion of 
the sale, the last while there is still enough produce in the forest 
to cover the balance due. I n  the case of petty sales it is best to 
exact a single instalment paid in advance. 

SECTION 1V.-SALE OF A SMALL N U m E R  OF SELECTED TREES 

AT A TME. 

Under this system a small number of trees are given on special 
application, the applicants being generally the would-be consumers 
themselves or petty tradesmen. This is the mode of sale to adopt 
when the demand is insignificant and irregular and is limited to 
large and valuable timber. I t  is'specially well adapted for the 
sale of the larger and more valuable trees standing in areas which 
are worked for the less valuable portion of the material by the 
license or the kham tahsil system. I t  may also be employed for 
the disposal of the best trees in regular coupes ; but in this case 
there is always risk of the value of the remaining produce being 
depreciated out of proportion, owing to the previous removal of the 
best material, and in some cases the depreciated stock may even fail 
to find a purchaser. 



ter of it, and of making endless calculations in order to ascertain 
the price of each one of the numerous classes of which it consists. 
The benefit accruing therefrom to the purchaser is equally great, 
since it relieves him a t  once from the thousand and one obstructions 
and petty annoyances to which he would otherwise be liable from 
the people checking his operations. But in the absence of a suffici- 
ently honest and enlightened class of dealers, it is impossible for the 
Forest Officer, who necessarily has little acquaintance with the mar- 
ket to know whether the lump sum offered represents anything like 
the true value of the coupe or not. I n  that case it is safer for him 
to receive tho value of the prodnce according to the quantity of each 
class of material taken out of the coupe, and i t  remains for him to 
decide whether the unit of sale shall be a tree or a cubic foot or the 
number of pieces of each class. Of these three bases of valuation, 
the first is the simplest, as the total value of the coupe can then be a t  
once calculated, and this amount can be treated as a lump sum due 
from the purchaser, thereby avoiding all chance of future disputes. 
But this system is not applicable in a forest in which the quality of 
the trees varies very much from place to place. For instance, 
large profits for a few years, owing to the trees sold having been 
sound and well-shaped, may tempt purchasers to give unusually 
high prices a t  snbsequent sales ; but the trees proving unsound, 
heavy losses are incurred. The confidence of dealers is thus once 
for all shaken, and in future, however good the trees may be, the 
rates offered are based on the assumption that the trees are no 
better than the worst descriptions obtained before. 

Hence, when tho quality of the trees is very variable, it is best to 
charge the pnrchaser rates based on unit of volnme or number of 
pieces of converted material. When volume forms the basis, a con- 
siderable amount of labour is inevitable in working out the total 
sale-value, if the nnmber of pieces to be measured is large. 
Moreover, very few of our Indian purchasers are familiar with the 
methods of timber measurement. Hence, except for large logs, the 
contents of which obviously differ very much one from another, it 
is best to fix the ratcs on tho basis of number units, which can be 
understood by the most illiterate purchaser. The unit rates on 
which the value of the produce is calculated must of course be ori- 
ginally fixed by measure of volnme. The use of the numerous pub- 
lished tables of timber measurement will aid very materially in 
lightening the work of crrlculation in either case. 

I n  some places, the better class of timber dealera care to utilize 
only the best logs and to take out only timber of the highest 
quality. Such purchasers will cithor leavc tho inferior timbcr 
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' untouched, or, as they look only for large profits, will take it out only 
a t  disproportionately low rates. I n  such cases it is best to admit in- 
to the conpe two or more separate purchasers following each other, 
the first taking out only the finest timber, the second the next best 
class, and so on nntil every saleable stick has been removed. Thie 
method has been followed for many years in the forests of the Cen- 
tral Circle of the N.-TV. Provinces and Oudh with the best reanlts. 
It is peculiarly suitable for India, where the small dealers are men 
who are satisfied with profits giving them an avernge income of a 
few rupees a month ; but it necessitate3 keeping even the smallest 
coupe open for exploitation for at least a couple of years, as it would 
be impolitic to let in a new purchaser until the previous one had 
cleared out all his produce. But even when the owner of.the 
forest sells the whole produce of the coupe to a single purchaser, 
i t  will often happen that this latter will himself remove only the 
best timber and admit petty tradesmen and consumers to take ant 
the rest at prices which he will constantly lower as the better 
class of the remaining material is taken away or the distance or 
d3%culty of transport increases. 

When the value of the conpe is estimated in a lump sum, this 
amount should be recovered in not less than two instalments, the 
first one being taken before the purchaser is allowed to begin work, 
and the last while there is still enough material (whether it be 
scattered over the whole area or collected at temporary dep6ts) to 
cover the amount of the instalment. I n  the event of any instal- 
ment not being paid when it falls due, there should be a proviso in 
tho written conditions of sale to empower the owner to recover i t  by 
eeizing and appropriating the produce remaining unexported. If 
the value to be paid by the purchaser is calculated on the basis of 
unit rates, the money may be recovered in the same way, or in one 
of two other ways. Either the purchaser may be made to pay 
down a sufficiently large sum as earnest-money on the conclusion 
of the sale, and to make good the balance when all the produce has 
been collected and connted or measured up, as the case may be, or 
he may be required to pay the value of the prodnce as he takes it 
out, the earnest-money in this case being refnnded to him when his 
operations have been completed. What is termed the " permit and 
revenue dep6t system" and adopted in the Central Circle of the 
N.-W. Provinces and Oudh, is a practical application of the latter 
method. The system in question is a development of the kham 
hhsil  system, which it can replace at once without any dorange- 
ment of current arrangements, the revenue stations serving at once 
as dep6ts where the outgoing produce has to be stopped for check 
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and counting or measurement and the price has to be collected, 
and the only change required being that instead of any and every 
one being allowed to go into the forest and cut and collect what he 
likes, only bond fide pnrchasers, with whom distinct contracts have 
been made, may cut and export. I t  is always impolitic to put t e m p  
tation in the way of people on small salaries, and hence, where 
Government treasuries or private banks aro not far off, the large 
sums of money due at various times from the purchaser of whole 
coupes should be paid direct to a treasury or bank, the pass for 
the wood being given to the purchaser on big presentation of the 
receipt for the money. And, whenover possible, only well-paid 
officers, holding high responsibility, should be authorized to measure 
up 'and value large quantities of produce, which are to be paid for 
on the basis of unit of volume or number. 

SECTION V1.-WHOLESALE DISPOSAL OF THE TREES ON THE 

COUPE AFTER THEY HAVE BEEN FELLED. 

In  this case tho owner fells the trees and then sells them, as they 
lie on the ground, to one or a series of wholesale pnrchasers, as the 
case may be. The object of felling the wood himself is to ensure 
that every stem whose removal is necessary for the improvement 
of the forest is got rid of, since, in the system just described above, 
the very crooked trees and those of inferior species may be left 
standing by the purchasers as not being sufficiently valuable to . 
give them the profits they require. I n  all other respects, however, 
the procedure to follow in the present system does not differ from 
what has been described under the preceding one. 

The felling of the trees by the owner also secures another im- 
portant cultural advantage. I t  enables him, in young forest or 
where there is a mixture of ages, to cut back all badly grown 
saplings and small poles the re-growth from which would very ap- 
preciably improve the constitution and future of the stock. Such 
saplings and small poles having little or no value, the purchaser of 
standing produce might not have sufficient inducement to cut them 
back, even if the price he had to pay for the coupe was consider- 
ably diminished on that account. Hence in all cleanings and early 
thinnings, in nearly nll improvement fellings, and often in after- 
fellings and jardinage coupes, this system mnst necessarily be 
employed, and in the two last classes of fellings, even if the system 
is not adopted for the entire cut, it mnst be followed in the minor 
operations which, forming an essential part of the felling, have for 
their object the improved growth of the younger generation. 
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As in this method of sule the coupe gets littered with small 
nnd very inferior produce, the principle on which i t  is based can be 
adopted only where there is a demand for almost every portion of 
the cut. The system cannot be applied to the sale of trees that 
are scattered over a large area, as the cost of felling them would 
eat too much into profits. I t  is for this reason that in the Dehra 
E n  4 1  forests only the trees which are above 6 inches in diameter 
are sold standing, the inferior stems, the removal of which is doubt- 
ful, being girdled to make sure of their disappearance. 

I n  this system the owner not only fells all the trees, but also 
subjects them to a certain amount of conversion and collects them 
into smaller or larger lots on the nearest roadside or in neighbour- 
ing blanks, from which their export can then be effected with ease 
and without injury to the forest. This system is adopted when pur- 
chasers cannot be trusted to work inside the forest without hurt- 
ing or plundering it, or when the management has plenty of timo 
on its hands, labour is easily obtained and organized, and the owner 
is anxious to secnre for himself a part of the profits that would 
otherwise fall to the purchaser. 

The collected produce may be disposed of wholesale to a single 
purchaser or in assorted lots to several purchasers or in a more or 
less retail manner, and the sale may be effected either by auction 
or by sealed or open tenders, or according to a published tariff. 

CHAPTER V.-MANAGLMENT OF WOOD DEPOTS AND TIMBER 
YARDS. 

In  the chapter just completed the sale of wood in the forest was 
described. I n  the present case, the wood, after undergoing n 
considerable atnount of conversion, is brought to a dep6t within 
convenient reach of the market. A dep6t of this kind is, therefore, 
necessarily of a per~nnnent character, and is maintained on a very 
much larger scale than mere forest dep8ts. It requires the enter- 
tainment of a special resident establishment, which can be moro 
fully ntilized and better paid the larger the dep6t ie, thus secur- 
ing a t  once economy and honesty. 

The most important points to attend to in such a depGt aro a 
correct classification of the produce in accordance with the market 
demand and such an arrangement of the different clasees that 
they may be found a t  once and every pioce examined without any 
trouble. For facility both of check nnd of sale, the pieces in each 
class should be put up in stacks or lots of definite size or contain- 

3 K 
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ing a definite number of piem. Provision should also be made 
for the easy removal of every piece of wood. For this purpose the 
entire area should be divided off into compartments containing 
each a main class of produce, and each compartment into s u b & -  
partments destined to contain separately the various catagories of 
each class. The division lines may be roads fit for carts or laid 
with mils, according to the amount of traffic. 

Very large logs, too heavy to be moved without great diiculty, 
should all be kept only in a single tier with the butt-end facing 
the road. Smaller timber should be stacked in the way already 
deecribed on page 384. 

I n  very large depbts, sheds may be built to shelter the more valu- 
able goods and to allow them to season properly. I n  these sheds, 
in order to econonlise space, the ceiling should consist of strong, 
open wood or iron work, capable of bearing boards and emaller sawn 
material. While a perfectly free circulation of air throughout the 
shed is necessary, draughts, especially of very dry and hot or very 
damp or cold air, should be prevented, and the temperature inside 
kept as equable as possible. 

A further precaution for timber that is not yet completely season- 
ed is to plaster the ends with a mixture of clay and cowdung. It 
is surfaces exposing a cross-section that give out moisture most 
rapidly and are most liable to form cracks, and the object of the 
plastering is to diminish the rapidity of evaporation. Wood intend- 
ed for carving or engraving should be kept in short lengths, round 
pieces being sawn along their entire length down to the centre, so 
that as the various concentric rings of growth contract, the .saw- 
cut opens out wider and wider, without a single important crack 
ocourring. 

Sometimes it may be necessary to water-season timber (see 

page 9). In  that case there ought to be a large or several large 
tanks, and until the pieces thrown in sink of themselvea or unless 
they are forcibly kept under water, they should be constantly 
turned, otherwise decomposition would soon result in the portion 
near the water line. 

The smallest stacks of firewood should have a square horizontal 
section, the side of the square being equal to the length of the 
billeta, and the hei ht such a figure as will bring up the contents of g the stack to 10 cu ic feet, or a little more if allowance is to be made 
for shrinkage. Larger stacks may be bnilt up like those described 
on page 3115, and should contain some multiple of 10 cubic feet. F o r  
wholesale dealers, specially large stacks, having a square horizontal 
section of 10,20,80,40, and even 50 feet side, should be built up. 



No little skill is required to give them sufficient stability. Fig. 60 
Fig. 60. 

Ma& qf building up lorgo r t~ckr .  (After -7). 

showa a v e ~ y  good plan to follow. .In it the corners are tied very 
ingeniously, and, in order to secure uniform shrinkage, horizontal - 
rows of straight pieces should be laid at short intervals, thus build- 
ing up the stack in regular layers. Occasional long pieces should 
be inserted wit4 the same object with which headers are employed 
in maaon ry, I n  the case of firewood that has been floated, there 
should be no delay at all in spreading the pieces out to d q ,  and 
stacking them so that they may be freely exposed on every side. 
In  Fig. 61 ie exhibited a very successful mode of building such 
stacks. 

Fig. 61. 
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I t  is hardly necessary to say that every precaution shonld be 
taken against the occurrence of fire, and for this reason the site of 
the depbt shonld be specially selected for its proximity to an abnn- 
dant supply of water. As it is easier to suppress a fire that is just 
I~eginning than to attack one that has already spread, numerous 
pots of water shonld always be kept handy at different points. 

Besides dep6t registers punctiliously written up as each transac- 
tion occurs, a special rate-book should be kept wherein all fluctua- 
tions of prices both a t  the depGt and i n  the open market are care- 
fully recorded. 

The mode of sale will generally be by open tenders, sealed tenders 
and public auctions being resorted to only in the case of such stock 
.as milst be got rid of at once. Stock of this kind will generally 
consist of deteriorating material or material likely to deteriorate if 
not sold off quickly. But if it is not possible to place a well-paid 
and trustworthy man in charge, the only plan to follow in effect 
ing the ordinary sales is to fix from time to time, for the guidance of 
the establishment, a tariff of pricgs, to which the utmost publicity 
shonld be given. ' 

At all large depSts the establishment of saw machinery will 
never fail to result in a marked increase of revenue. By its means 
the scantlings most in demand could be prepared at once, either on 
indent or in expectation of buyers, and all odds and ends could be 
utilized to the utmost extent of their value. For this reason, it 
would be an advantage to place the dep6t where water-power can 
be used, since such power costs next to nothing, and the machinery 
required for it is of the very simplest description, being most of it 
capable of being repaired without skilled labour. I n  the absence 
of such advantages, steam machinery must be used, the wood re- 
fuse supplying the necessary fuel. I n  Government dep6ta no wood- 
working machinery beyond a simple saw bench should be intro- 
duced, further conversion being properly left to private dealers. 
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PART 11. 
COLLECTION, PREPARATION, AND DISPOSAL OF MINOR 

- PRODUCE. 

UNDER the term minor produce is included every useful sub- 
stance that can be obtained from a forest besides timber and fire- 
wood. The forests of India are particularly rich in minor produce, 
both in regard to quantity and variety, and a knowledge of how to 
ntilize the various descriptions of such prodnce is, therefore, of 
peculiar importance to us. At present, owing to the backward 
condition of the country, the demand is limited ; but with the de- 
velopment of means of communication, a rise in the standard of 
living, and the continued expansion of internal as well as external 
trade, the exploitation of minor produce will become a most import  
ant source of national wealth. 

A complete study of the utilization of every article of minor pro- 
duce would lead us a great deal too far, and would require several 
large volumes. Here i t  will sdlice to consider inn general manner 
how they are obtained from the forest, and to what extent they 
may be utilized without unduly interfering with the main eqd of 
sylviculture, namely, the production of timber and firewood. - The 
subject will be treated under nine principal heads as follows :- 

I.-Utilization of herbaceous vegetation. 
11.-Utilization of the flowers and fruit of trees and shrubs. 

111.-Utilization of the bark of trees and shntbs. 
IT.-Utilization of the leaves of trees and shrubs. 
V.-Utilization of minor prodnce obtained from wood and 

from the interior of stems. 
TI.-Utilization of minor prodnce furnished by the roots of 

trees and shmbs. 
VI1.-Utilization of exuded products. 

VII1.-Utilization of animal products. 
1X.-Utilization of minerals and some other products. 

CHAPTER I.-UTILIZA'I'ION OF HERBACEOUA VEGETATION. 

The herbaceous vegetation covering the ground in our forests is 
peculiarly abundant, but consists chiefly of grass. On it, at pro- 
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sent, depends the entire system of agrioulture of the country, and 
hence its title to first consideration. I t  supplies (1) pasturage, (2) 
hay and cut green-fodder, (3) ensilage, (4) litter, (5) fibres, (6) 
material for thatching and for making mats and basketa, and (7) 
drugs, dyes, kc. 

I n  the present condition of our agrkulture, pasturage ia the 
m o ~ t  important want supplied by the herbaceous vegetation grow- 
ing in our forests. Nearly half the livestock of the country 
depends entirely on the forests for ita sustenance, while an extreme 
ly large proportion of the rest is driven for some period or other 
of the year to graze there. Forest grazing has been for so many 
ages an essential part of our rural economy, that with a climate op- 
posed to meadow cultivation on any appreciable d e  and national 
habits and religious prejudices which preclude any extensive con- 
sumption of meat, it will always continue to be the chief mode of 
feeding cattle. 

The fields, owing to the enormons population and to India being 
one of the granaries of the world, will never cease to be used prin- 
cipally for the production of food-grains, oil-seeds, and fibres, fodder 
being, as now, only a by-product. Thus we mnst submit to most 
of our foresta being used as permanent pasture grounds, and mnst 
accordingly arrange for the fullest utilization of the fodder they 
yield, consistently with the production of timber and firewood. 
The forest-grazing question acquires its highest importance in dry 
countries with a low rainfall, and in hilly and mountainous districts 
where the extent of available arable land is usually hardly sufficient 
for producing the food of the population. 

The advantages accruing to agriculture from forest-grazing are 
thus unquestionable and incaloulable. For the foreste themselves, 
the advantages are few and only occasional, while the disadvantages 
are enormons, and may tend to the extermination itself of the 
forest. 

The advantages may be said to be four in number. Firstly, graz- 
ing helps to keep down the rank growth of grass and weeds, which 
come up in profusion even under a dense leaf-aanopy with only a 
modicum of light, and interfere with reproduction. Secondly, 
when the ground is sloping, but not so steep as to require careful 
protection against slipping, the going to and fro of cattle br& 
up and loosens the surface soil and thus prepares it for reprodnc- 
tion. Thirdly, where in open ghdes and blanks the soil gets 
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covered with a' close matting of grass roots impenetrable to the deli- 
cate roots of forest seedlings, there the sharp feet of cattle and the 
plucking action of their bite combine to tear up the grass at numer- 
o m  points and thus make openings for seedlings. Lastly, in all 
conifer forests, withont the crushing action of the feet of cattle, the 
dry undecomposed needles form a thick layer over the gronnd, 
through which the roota of seedlings are unable to reach the mineral 
soil below, or are a t  least able to do so with difficulty. 

Exceptionally, a fifth advantage may be derived from regulated 
gracing. I n  mature h b n l  forest, when a new generation of 
seedlings is required, the appearance of this latter is singularly 
accelerated by admitting goats and folding them at night within 
the area while the pods are falling. The seeds that have been 
voided by the animals germinate without delay, whereas the rest 
generally take a t  least a whole year to sprout, during which time 
they are exposed to every cause of injury or even complete de- 
struction. 

The principal dangers arising from grazing are as follow :-(I). 
The removal of the herbaceous vegetation means the loss of.so 
much manurial matter, including potash, phosphorus, and nitrogen 
in its most assimilable form. (2). The animals break and crush 
young seedlings, the heavier kinds under their broad hoofs, sheep 
acd goats with their sharp and quick-moving feet which cover but 
little ground at each step, the mischief being aggravated in the 
case of sheep by their moving in a dense mass together. (3). 
Foresbbred cattle, and even those that are only partly stall-fed, ac- 
quire the habit of eating the leaves and twigs of forest trees with as 
much relish as they browse off grass and herbaceous vegetation. 
All cattle without exception, whe.n very hungry, fall greedily and 
indiscriminately on every green thing before then] ; and we know in 
what a starving condition the animals are brought into the forest 
every year from the villages. To make matters worse, these animals 
arrive when the grass is dry, hard, and tastelese, so that in their 
famished condition they make a t  once for all the low forest growth, 
which, as a rule, puts forth new foliage before the new grass makes 
its appearance. Now we know that a woody plant suffers most and 
recovers least easily while its new flush of leaves is coming out. 
Thus the heaviest grazing occurs during the most dangerous season 
for forest vegetation. Broad-leaved species, yielding, as they do, 
the best fodder, suffer most. (4). When the soil is wst, the con- 
stant tread of the animals beats it down into a hard pan quite im- 
penetrable to the roots of forest seedlings, and i t  is when the soil 
has been drenched by rain that seeds germinate ; hence the presence 
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of cattle during the rains, and, in the Himalayas, also during spring, 
is a great bar to natural reproduction, if it doea not entirely 
prevent it. (5). Young animals are mnch more destructive than old 
ones, since they nibble at foreat growth not only for their food, but 
also sometimes from pure mischief; sometimes to relieve the irritn- 
tion arising from the cutting of new teeth. (6). The continued 
admission of goats into a forest results, in a few years, in its com- 
plete disappearance, since these animals preferithe leaves of woody 
species, when they can get them, to the b e s t  grass. They also 
gnaw off bark, and, besides standing up to their food, they &row 
themselves on to flexible stems, thus bending them down nnder 
themselves and getting at the tops of saplings up to 9 and 10 feet 
high. Even camels, in spite of their very mnch higher reach and 
the peculiar way they have of t a ~ r i n g  off a long succession of leaves 
and twigs, are less to be dreaded than goats. Sheep, from naturally 
holding their heads along the gronnd, will seldom tonch anything 
olse if they can get grass ; but when the grass is dry nnd hard, they 
may nibble off leaves at the height of their heads. Buffiloee, even 
when they eat only grass, crush young growth up to the size of sap 
lings, and when hard pressed for green food, have been known to 
use their enormous weight to bend down to the gronnd poles up to 
12 inches in girth and 14 feet high. Cows are the least harmftil 
of all domestic stock (elephants, ponies, and horses are in too small 
numbers to be taken in.to account), and will, as a rule, not tonch 
seedlings and saplings of forest trees, even if abnndant and m i x 4  
up with the grass, unless this last is very bad indeed. 

Some species, such as Anogeiemu! pendula and Prosopia apieigem, 
are extremely resisting to the effects of constant browsing ; but, 
even in their case, the appearance of new seedling growth, except 
in the midst of thorny bushes, is an impossibility, and the indivi- 
duals that survive are permanently stunted and often reduced to 
low twiggy knotty bushes which spread out along the ground. 

The advantages and dangers connected with grazing in the 
forest have now been briefly considered. I t  has also been shown 
that the provision of grazing on a large scale is, in present cir- 
cumsL~nces, an unfortunate necessity. Some general rules must 
hence be given for replat ing its exercise, while avoiding or mini- 
~nising the attendant risks. I n  the first place, goats and camels 
mnst be rigidly excluded from all areas which are intended to 
grow wood, mature babnl crops being, however, excepted in favonr 
of gonts during the fall of seed immediately preceding the re- 
quired appearance of the new crop. A11 other animals also mnst ho 
excluded from areas nnder regeneration or containing abundant 
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young growth not above their reach, while the ground is mft and 
sodden or seeds are germinating or the grass is dry and wiry and 
the tree-species are in leaf or coming out into leaf. Otherwise 
cows, buffaloes, and in many cases even sheep, mhy be admitted in 
restrictad numbers and in small herds or flocks at each place, since a 
number of animals moving in a mass would make a clean sweep of 
everything before them and tread the soil into a hard pan. I n  re- 
gulating the size of the flocks and herds and apportioning to them 
the areas in which they may range, we may assume that for every 
100 Es. of live weight each animal requires per diem from.10 to 
1% Ibs. green weight of fodder, and that an acre of forest land, in- 
clusive of unproductive portions and fully canopied areas, produces, 
on an average, about 12,000 Ibs. green weight of edible grass, of 
which hardly one-third remains in a fit condition to eat during the 
six months of the year that grazing is permijsible. It is, therefore, 
evident that the smallest area of forest land that can be assigned 
per head for those six months cannot be less than 24 acres for cows, 
4 acres for buffaloes, and 4 acre for sheep. These are minima 
figures, and the actual areas assignable, after deductions in the in- 
terests of reproduction, unstable soil, &c., will considerably exceed 
those figures. If more cattle are admitted tban the forest can stand, 
we must make up our minds to sacrifice the woody growth : ex- 
cessive grazjng and forest growth are totally incompatible terms. 
Actually, in many places, the nnmber of head of cattle is in excess 
of the capabilities of the forests, and the assumed necessity (in 
nearly every case totally unfounded) of providing grazing for the 
entire number is the cause of so much lamentable deterioration 
and arrested progress visible everywhere. I t  is undeniable that 
the nnmber of cattle is enor~nously in excess of requirements. At  
any rate, hundreds of thousands of utterly useless brutes ravage 
the forests, and two half-starved, ill-hred animals have to be used 
where a single well-fud, well-bred one would suffice. Thus, were 
i t  not for the neglect' and apathy of the lndian agriculturist, 
the demand made on our forests for grazing would probably be 
well within the capability of nearly every one of them. To over- 
come this neglect and apathy of ages we must enlist on our cide 
the sympathies and powerful aid of the Agricultural Departc 
ment. 

Each group of animals must be in charge of responsible herdsmen 
sufficiently numerous to control them and to drive them over the 
entire allotted area, so that no part may be overgrazed. In arens 
into which cattle are admitted to keep down the grass and weeds, 
OF to W O U I I ~  the soil or to crush an excessively thick layer of dead 
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undeconiposed ddhris, it should be a condition of ad~nission that  
they are driven regularly backwards and forwards over the wl~ole  
area, and especially there where tiley can do most good. I f  the  
aninlala are penned within the forest a t  night, a special spot must 
be fixed for them which is a natural blank, and is not imulediately 
surrounded by promising and' abundant young Every 
ani~nal of the bovine class should have a bell hung from its neck, 
so that no animal may stray without the fact being a t  once de- 
tected. The leaders of a fleck of sheep should also have bells. 
The herdsmen, when out in the forest with their cattle, chould not 
be allowed to carry any woodmen's tools with them ; but in case 
they are allowed to lop, they may have with them light hatchets 
or bills. Infringement of rules on their prr t  must be followed by 
heavy fines or summary expulsion from the forest, together with 
suspension, if necessary, from the privilege of grazing for n deter- 
minate period. 

Lastly, in crops of mixed ages, especially if young growth is 
deficient, every assignment should be further divided into two o r  
more equivalent portions and a rotation established, so that each 
area rnay have a certain period of rest; 

When grazing is charged for, the fee per head to be levied for 
the different classes of animals should be replatetl  hy several corn- 
bined considerationu, the principal of which are (1) their relative 
destructiveness from a forest point of view, (2) their relative value, 
(3) the quantity of foJder they consume, (4) the market value 
of the fodder, (5) tho wealth of the general population, and (6) t h e  
degree of conservancy to be adopted. Thus, although a goat will 
eat less than a fifth of what a plains cow will consume, t,he respee  
tivs fees to be levied should be considerahly in excess of the ratio 
of 1 to 5. As so many different considerations affect tho question 
of the amount of grazing dues, i t  would be absurd to adopt the same 
tariff of rates for a whole province or even for a whole d i ~ t r i c t  ; 
and often even two neigh bouring forests, 'which are under differ- 
ent degrees of conservancy, will require different rates. Similarly, 
the proportionatd rates for the difl'erent classes of animals ought 
not to bo the same everywhere. For  instance, in the North-West 
Himalayas, the diminutive hiil cow is hardlj worth more than a 
sheep or goat, while in most other p a r t  of the country, the value of 
a cow is 4 to 10 times higher than that of a sheep or goat. The sim- 
plest way of reducing the number of animals of any class grazing 
in a given forest is to' raise the grazing fee. Remembering this, 
if the grazing in any forest is in excess of its capability, we have 
only to gradually raise the rates until the number of cattle is 



NOTES ON TEE UTILIZATION OF FORLBTB. 407 

brought down to the desired figure ; the effective rates in each 
case will depend on the wealth of the popillation and the value of 
the cattle. Sometimes, however, certain classes of people may 
have to be specially favoured, such as backward jungle tribes which 
are under our particular protection, or inhabitants of villages corn-. 
posed exclusively of our work-people ; and in their case a limited 
number of animals per family or household may be admitted to 
graze at lower rates, only those in excess of this number being 
taxed according to the general tariff. The full rates at present 
levied in most provinces are far too low in compnrison with the 
amount of fodder consumed and the value of the animals. 

The levy of grazing dues gives, Inore than the collection of any 
other kind of forest revenue, special facilities for oppression and 
exiortion, for there is scarcely a household in the neighbourhood 
of forests which does not possess at least one goat or cow. For this 
reason the arrangements for collecting the dues must be made with 
the greatest care. At the same time they should be such as not to 
engross the time of the eatablishment. The systeni will have to 
be different according to circumstances. For cattle which go to 
graze in the forests during the day and return to their villages a t  
night, the plan which commends itself most is to require annual 
returns from the patwaris and headmen jointly, a few of these re- 
turns being checked, to test their general accuracy, by the forest 
staff. On receipt of the corrected lists, the dues should he collect- 
ed by the Collector of the district in the same way as land revenue. 
In  some districts a triennial census of euch cattle is made, and a 
grazing assessment is fixed by villages for a period of three years, 
the amount assessed being collected annually by the district offi- 
cials like land revenire. This is perhaps the simplest and least 
inquisitorial system that has yet been devised, hut many changes 
may occur in the number of cattle in a village during the period 
of three years. For cattle which pass the night also in the forest*, 
the forest etaff mnst both count the cattle and collect the dues, un- 
less the same cattle have been paid for through another channel, 
in which case the herdsnan mnst come provided with a pms for 
the number of head a l r~ady paid for. A copy or duplicate of such 
pass mnst be sent for check to the District Forest office. 

The removal of grass means, just as in the case of grazing, the 
loss to the forest of so much precions manurial matter ; but, in 
nearly every case, this disadvantage is much more than counter- 



408 NOTB ON THC UTILIZATION O F  IrOBLS15 

balanced by the benefits accruing therefrom. I n  frosty localities, 
if tall dense grass protects small seedlings, it, on the other hand, 
makes it very difficult for them to rise above it, as it increases by 
several degrees the intensity of the cold. IJeavy frost will lie 
upon the grass in grassy land, when on bare open land the tempo& 
ature may be several degrees above freezing. I n  the case of high 
temperatures, however, surrounding and overtopping grass is near- 
ly always beneficial. For young seedlings struggling in the midst 
of grass, cutting the grass is a much better and surer means of 
getting rid of it than grazing, with all ira attendant risks. On 
this account grass-cutting should be encouraged as much ae possible 
wherever it will lead to a diminution of grazing. The closing of 
the forest areas in Ajmere against, grazing has not only resulted in 
the possibility of growing forest on dry, hare, rocky hill-sides, but 
even in an increase in the production of fodder, so marked as to be 
freely recognised by the population itself, which clamonred most 
against the measure on its introduction only 15 years ago. Bot 
the grass-cutters must be warned tc, be careful not to cut off seed- 
lings with the grass, and the use of scythes shourd be strictly p m  
hibited. 

Green grass from the forest can he used only by peoplo living 
within the distance of a day's journey. Hence for a more general 
utilization of the fodder, it should he converted into hay, the pre- 
pasttion of which must, therefore, now be described. 

Grass for hay should be cut immediately it is in fill1 bloom. 
After this period, the formation of seed robs the stem anci leaves of 
potaeh, nitrogenous matters, and phosphates, and the carbo-hydrates 
are converted into coarse fibre, so that the gras* becomes poorer 
in nutritive substances and the proportion of indigestible fibre 
increases. Moreover, the further vegetation of the plant and the 
progress of fructifiration continue to exhaust the soil without 
any con~pensating advantage. At any rate, the grass shonld be 
cut before the seed is fully formed. As soon as the grass has been 
cut, i t  should be ont to dry. If not dried quickly enough 
it would ferment, the Eugar in it being converted into alcohol, 
which would both destroy its flavour and nutritive value, and cause 
it LO lose the well-known fragrance of hay. The alcohol also 
dissolves out the peen  colouring matter of the chlorophyll. so 
that hay that has not been dried quickly enough is yellow and not 
greenish. At the snme time it must not be dried too quickly, 
otherwise it becomes too hard and is not so nutritious and diges- 
tible as properly dried hay. On the approach of evening, the 
grass, now partially dry, should be collected into heaps, so that the 
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dew at night may not undo the work of the day. The fiecond day 
after the grass has been cut, it should b tossed up in the air with 
forks, after it has heen spread out with a rake and the dew has 
evaporated. If the hay is now ready, it should be carted away or 
stacked ; otherwise it must be collected once more into heaps 
against the night, and tossed up again with forks for another day. 
Wet weather is of course disastrous for hay-making. Good hay 
is greenish in colour, appreciably dry, sweetish to the taste, and 
agreeably scented. The weight of hay is i r d  that of the original 
gross. 

To preserve hay it shonld be stacked, in order to protect i t  from 
wind, rain and dew, and, at low elevations, also from white ants. 
The ordinary Indian way followed in the plains is to tie up the 
hay in bundles from 1 to 3 lbs. each, which are piled up in stacks 
resembling either a house with a peat roof or a circular hut with 
a conical roof. The dimensions at  the eaves in either case is 
greater than those at  the base, in order to let the rain drop off on 
the ground clear of the hay. The former kind of stack is the 
easier one to build, especially when large stacks are required. Such 
stacks, containing 200,000 lbs. of hay, are not uncommon. After 
the stacking is completed, a roof of thatch should be put on. For 
the first kind of stack the thatch can be constructed on the ground 
and then put up and kept down with ropes heavily weighted a t  
the ends, thereby also securing compression for the hay-another 
very important advantage gained by the adoption of that mode of 
stacking. For the snpply of the army in cantonments Captain 
Wingate, the officer specially charged with the forage operations 
of the Western Commissariat Circle of the Bengal Presidency, 
recommends the following system of staoking. A circle is traced 
on the ground of the required diameter and Bncircled with n 
shallow trench, the earth from which is used to raise the ground 
inside. Above this earth is laid a 4 to 6-inch bed of cinders, 
which not only keeps out white ants and rats, but also preventa 
damp getting in from below. Before the grass is stacked, the site 
is dressed, so as to give it the form of a flat dome. The height of 
the stack at  the eaves is about two-thirds of the diameter at the 
base, and the diameter there at least 6 feet in excess of the lower 
one. The stack is then finished off in the form of a cone with 
steep sides. I t  should not be thatched until it has settled. This 
takes about a fortnight, and in the nleantime the hay is protected 
with tarpaulins. In  the Himalayas, where space is always a de- 
sideratum, the stacks are usually built up loosely, in a more or less 
globular form, on pollards .or in the crowns of trees in the midst ' 
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ofithe main branches. Well-kept hay will remain good for more 
than three years. 

I n  many parts of India hay is pretty carefully made ; but 1i0t 

unfrequently the grass is cut when the seed is quite ripe, and even 
after the whole plant has beconie quite dry. No practice is more 
reprehensible. 

Our forests could furnish the whole country side with excellent 
hay, and remove, once for all, the frequent great embarrassment 
experienced by the army in obtaining forage. Rut the diepropor- 
tionate bulk of hay, compared with its weight, renders its trans- 
port difficult and expensive, especially with our high railway 
freights and deficient mema of comtnunication. Hence its export 
beyond two or three days' journey by cart has been hitherto im- 
practicable. To remedy this very serious drawback, the practice 
has, since the last year or so, been experimentally resorted to of 
compressing the hay into bales weighing about a maund each and 
bound round with iron bands, just like a bale of cotton or piece- 
goods, or with iron wire, the latter requiring no rivets and being 
at least 2 Ibs. lighter For each bale. This plan was very success- 
fully followed in 1889 and 1890 in the Changa Manga plantation, 
when the entire outturn was taken by rail to the cavalry camp a t  
Mmidki, a distance of about 60 miles. The compression WILB 

effect,ed with hand-worked Booder presses, which are easily port- 
able and readily put up. The advantage of compressed bales of 
fodder to an army in the ficld is incalculable ; and even in ordi- 
nary peace times their transportability and non-liability to spon- 
taneous combustion will render them invaluable in large towns and 
cantonments, especially those situated at a distance from sources of 
supply. At A m r i h r ,  in the Punjab, a large steam factory, con- 
taining several presses and managed by a rich cooipany under 
European supervision, has been at work for the past three years. 

Better than ordinary coulpressed fodder is fodder compressed 
in combination with some sweet glutinous substance, which, by 
filling up all air-spaces, converts the bale into a solid mass. Mr. 
Arthur Rogers, a railway mechanical engineer, who originally 
conceived this excellent idea, has patented a most successful pro- 
cess, in which treacle is used as the cementing substance. The 
treacle increases, to a marvellous extent, tbe nutritiousness and 
palatability of the fodder and makes i t  keep good for an indefinite 
period. Moreover, i t  makes use of the interstices which would 
otherwise only contain air, and thus helps to economise space. 
Some bales of Mr. Rogers' fodder were found totally nndea t ed  
after having been buried in the ground for three years. 



It will be appropriate to say a few words here regarding the 
formation and management of grass preserves, a matter that has . 
real importance for the Indian Forester in the neighbourhood of 
large towns and cantonments and in dry places on the North- 
Western frontier, where a ready supply of fodder for any military 
emergency is a necessity. We rnay have (1) unirrigated natural 
grass preserves, or (2) irrigated preserves. I n  both classes of 
preserves a sprinkling of deep-rooted trees with shady crowns 
Lelps the growth of the grass. 

1.  Unimjnted natural grasd preserves. 

The special maintenance of such preserves is to be recommended 
only when the rainfall exceeds 1 0  inches and the soil is a t  least of 
medium quality. The coarser grasses and weeds should be gmb- 
bed out ; and if money is available, the land should once for all be 
ploughttd up, top-dressed with well-rottod cattle droppings or pou- 
drette, and sown with seeds of the better kinds. The quantity of 
seeds to be sown will vary from 3 to 1 0  lbs. per acre, according to 
the  species. Once established, the preserve requires only to be 
kept free of undesirable growth and top-dressed from time to time 
with manure. Grazing or the periodical cutting of the grass 
should never be entirely stopped, for there is no more effective and 
economical mode of improving the quality of the fodder and of 
keeping out coarse species than allowing moderate grazing a t  the 
proper seasons and maintaining the ground clear of dead tussocks. 
I f  cut fodder is required, as many as three and soxneti~nes even 
Sour cuttings may be bken  off during the first three months of the 
rains, the next crop being left, if necessary, to mature for hay. I f  
the same area has also to serve as a grazing ground, grazing may 
be permitted during the first two months of tlre rainy season, and 
again after the crop of hay has been removed. Combined grazing 
and cutting is better than cutting alone, as the grazing ~nakes the 
grass grow closer and tho droppings of the aniulals constitute so 
much effective manure. Heavy or frequent manuring or any kind 
of intensive treatment is of course quite out of the question in na- 
tural preserves, except in the immediate vicinity of large centres 
of population. A t  Allahabad, off extensive unirrigated areas that 
have now been systematically treated since 1882, the yield of green 
grass it, as high as 800 maunds per acre per annum. 

2 .  Irrigated grass preserves. 

Irrigation places in our hands an  instrument which enables 
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every desirable species of grass to be cultivated in the greatest 
abundance possible. In  this country we seldom, if ever, find any 

. area that is covered at every point with only the b a t  kind or kinds 
of fodder grass. Hence the first thing to do is to sow or plant u p  
the land with good species, after levelling the ground and laying 
out the irrigation channels. 

Certain kinds of grasses, especially those which spread by means 
of runners, may be planted ; the rest are best sown at the rate of 
from 20 to 40 a s .  of seed to the acre, according to the species used. 
The usual method of preparing the land, which will probably never 
be superseded, is to plough it up and top-dress it with mannre. 
This method can give in the very first year of cultivation ss much 
as 600 maunds of green doob (C'ynodon Dactylon) per acre. Gene 
ral Ottley's system, which is said to increase the yield by a t  Imst 
3') per cent. by giving eight cuttings per annum a t  the rate of 56 
maunds of green grass each per acre, and to get rid of the soda 
efflorescence in reh soils, consista in excavating the soil to a depth 
of 18 inches, putting in a 9-inch layer of fresh litter or other mntlore 
and returning the earth, thoroughly eifted, over the manure. 
Finally, the area is divided off into beds 3 feet wide and enclosed 
by a ridge of earth to hold the irrigation water. The syste~ll has 
not yet hiid a fair trial, but it is beyond question a most costly one, 
and for that reason alone can never be generally adopted. 

The land should be irrigated once every two, three, or even four 
weeks, the soil being flooded and thoroughly drenched each time. 

I t  is evident that in irrigated preserves grazing cannot be per- 
mitted and the grass can only be out. 

Silage is fodder obtained by storing green material under con- 
tinued compression and erclnsion of air. 

The silllplest method of making silage is to excavata a rwtangu- 
lar pit not less than 8 feet deep, in a stiff soil impervious to air. 
In order to pack t,he fodder close and thus diminish the quantity 
of air necessarily left in the pit, it should be chopped short and 
stratified, each straturn being well trodden down by men and boys 
before the next one is laid on. The. thickness of the layers, when 
completely settled, should not exceed 3 inches, and the shortness of 
chopping will depend on the stiffness of the material to be ensil- 
aged. If the temperature of the air is much under 95' Fah., a new 
stratum must not be put on until a certain degree of fermentation 
has occurred in the one previously laid down. This ferment.- 
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tion not only brings up the temperature to the right point, but as a 
direct result of the formation of carbonic acid, which is heavier 
than air, this last is driven out of the fermenting heap. If  the tem- 
perature of the air is already high enough, the filling should be done 
quickly, but not so quickly as to prevent the contents from settling 
down and a certain amount of fermentation setting in. The pit 
should be filled with the fodder within about a foot of the top. 
The  covering should consist of bamboo or other cheap matting, 
overlaid with sufficient closely-rammed earth .to create a pressure 
of from 100 to 150 lbs. to the square foot. The contents of the pit 
will continue to subside, and with them also the covering, which 
should be constantly watched for cracks, until there is no further 
settling. Unless the contents are well compressed, they become 
overheated and the silage is rendered poor and uneatable. At the 
end of from three to six months the silage is ready for use, but it 
can of course be kept unopened for several months longer. The 
portions at the top and sides are nearly always over-fermented and 
not fit to be eaten, but all the rest is highly nutritious and whole- 
some, although it possesses a peculiar flavour and odour, to which 
cattle must generally become accustomed before they take to it. 

A more elaborate method, which is, however, perhaps unneces- 
sarily expensive, is to line the pit with mnsonry and cement, and 
effect the compression with planks and mechanical appliances. 

What occurs in the pit while the silage is forming may be briefly 
described. Provided the temperature is not too high, minute organ- 
-isms (ferments), the germs of which are enclosed with the fodder, 
grow and multiply rapidly. Under the action of these ferments 
certain acids, the most important of which are lactic and butyric, 
are formed a t  the expense of the carbo-hydrates present in the 
fodder. If air is not perfectly excluded, oxidation becomes too 
rapid, and the temperature rises high enough to kill a large propor- 
tion of the ferments, thereby arresting the formation of the two 
acids just named, so that meet  instead of eour silage is produced. 
Whichever kind of silage results, there is a loss of carbo-hydrates 
and of nitrogenous matters (especially of true albuminoids) and a 
consequent increase in the proportion of indigestible fibre. The 
total loss of solid matters varies from 24 to 28 per cent. 

The difference between sweet and sonr silage may be summed 
up thus. Sweet silage contains somewhat less water, a smaller 
quantity of acids (sweet silage from 0.02 to 0.1 per cent., sour UP 

to  2 per cent.), and abont ) per cent. more albuminoids, but 2 per 
cent. less carbo-hydrates, and about 3 per cent. more nndigestible 
fibre. Moreover, it does not keep so well as sonr silage, and, when 

8 a 



given in lurge quantities to milch cattle, it taints their milk, al- 
though eaten in moderate quantities it improves it. On the whole, 
cattle take more readily to sour than to sweet silage. 

Silage contains a smaller proportion of nutritive matter than 
hay ; but, whereas hay can be made only with the finer grasses, the 
coarsest materials, that could not otherwise be ntilised at all, can 
be ensilaged and rendered tender and palatable. 

From an agricultural point of view, litter is the dry absorbent 
vegetable material placed under cattle where they are stalled, with 
tlie object not only of giving the animals a soft warm bed to lie 
upon at night, but also and principally of collecting, for use in the 
fields, their droppings and urine. I n  India, grass and straw are, 
as a rule, so abundant that the leaves and stalks of other herbam 
ons plants are hardly ever used ; and, indeed, the practice of littsr- 
ing cattle obtains on only a very small scale, owing both to neglect 
and to so large a proportion of the cattle being either sent out into 
the forests to graze, or folded together, almost as close as they can 
stand, in an open railed enclosure. 

SECTION VI.-FIBRE. 
Amongst herbaceous species, the most generally utilised for the 

fibre they yield are certain gasses, and ti few species of Tilhcev 
and Malvace~. 

None of our grasses ~ i e l d  any really textile material, their fibres 
being suitable only for making ropes, matting, and paper. The most 
important, as well as by far the most valuable, of our grasses are the 
bh4bar (Iachmum anguetifolium) and tho munj (Saccharurn Sara). 

The former grass grows gregariously on dry bare slopes along 
, 

the fool, of the Himalayas and in the hilly parts of Behar, Chota 
Nagpur, Western Bengal, and the northern districts of the Madras 
Presidency. The late Mr. Routledge, the great paper manufac- 
turer of Sunderland, declared that " It closely resembles esparto, 
but does not contain so much glutinous and amylnceous matters, 
nor so much silica. A small quantity of bleach brings i t  
up to a good colonr. The ultimate fibre is very fine and delicate, 
rather more so than esparto, and of about the same strength ; the 
yield is, however, 42 per cent., somewhat less." Mr. Edwards, 
of the Lncknow Paper Mills, found the yield to be only a little 
more than 85 per cent., but the specilnens he experimented with 
had been badly coilected, the top parts of the plants being some- 
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what perished. We have thus in this grass an extremely valuable 
paper-making material, but unfortunately our few paper mills are 
not yet capable of turning out t t e  finer kinds of paper, and are 
situated too far away from the bhsbar-producing tracts for the raw 
material to be landed a t  them a t  remunerative rates. For the pre- 
sent, therefore, bhhbar is need only for making cheap ropes. Doing 
u p  the grass into well pressed bales will, no doubt, reduce very ap- 
preciably cost of carriage. 

The munj grows in abundance in all moist low-lying places, 
especially those which are occasionally flooded every year. Its 
fibre, which is obtained from the long sheaths closely enveloping 
the  stalk, is used both for rope-making and for weaving into very 
durable and handsome ornamental carpeblike mats which white ants 
will seldom touch. 

Grasses required for fibre should be cut only when perfectly 
ripe and as soon as they are ripe ; otherwise the nightly dews which 
then prevail, followed by the hot morning sun, would produce in- 
cipient decomposition and weaken or destroy the fibre. Refore 
export, the cut grass should be cleaned of all decayed and useless 
portions. It is a fact proved by experience that annual cutting not 
only keeps up the quality of the grass, but also increases the yield. 
I f  cutting is neglected even for one year, the falls off in 
an astonishing manner. The annual burning of the grass also 
improves its quality, by rendering it finer and more fibrous ; but it 
is evident that the forest on the dry hill-sides affected by the bha- 
bhar grass cannot be burnt with impunity. 

Amongst the herbaceous Tiliacea! the most important fibre-pro- 
ducing species belong to the genus Corchorue, two of which, under 
cultivation, furnish the jute of commerce. All the wild apecia 
yield valuable fibre, but their utilization has hitherto been only 
local. Like the fibres of the mallow family next mentioned, the 
fibres are all textile and also make good cordage and payer. They 
deserve very much more attention than they have hitherto received. 

I n  the mallow family, the herbaceous fibre-yielding species 
belong to the genns Hibiscus, and to them may be added the 
bialuchta cap'tata. 
. The fibres of the plants belonging to both the above-mentioned 

families are generally anastomosed, but they are joined together 
so lightly as to be easily separated by a short period of maceration 
in water. Plants collected before flowering occurs, yield a finer 
and more silky fibre than they do later on ; but the strongest fibre 
is obtained when they are in fruit. The fibre must be extracted 
a t  once, otherwise fermentation sets in and deterioration ensues. 
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More than half the population of the empire live under thatch 
roofs, and nine-tenths of this enormous number under thatch com- 
,posed of grass, used either by itself or with leaves packed in between, 
in order to secure more perfect tightness combined with lightness. 
The durability of grass under complete exposure to the sun and 
atmospheric influences is in direct ratio to the proportion of hard 
fibre it contains, and in inverse ratio to the quantity of sugar, 
starch and nitrogenous mattere in it. Hence tough fibrous grasees 
are the best for the purpose, and no thatching grass should be cut  
uutil the seed has ripened and the stalks have begun to dry. 
After it has been cut, the grass cannot be dried too quickly and 
put away under shelter from dew and rain. The sooner it is need, 
the better. 

For matting, the stalks of both sedges and grasses are employed 
after they have been deprived of their leaves. The most suitable 
epeoies are those which have long, straight, well-silicified stalks, 
with sufficient fibre to prevent their being brittle. Like thatching 
grass, the material for matting should be cut only after the eeed 
haa ripened and the stalks are nearly dry. The matting made is 
not only nsed for covering floors, but also as a ceiling immediately 
under thatoh roofs. I t  is also, when s t 8  enough, sometimes nsed 
directly for roofing, and especially for putting over open carts and 
stage conohes during the rainy season. 

Another use made of the etalks, besides mat-making, is in the 
manufacture of "chicks." With the thick lower portion of the 
stalks of the large Saccharnms are made the chicke iommonly 
hung round verandahs in Northern India. I n  the Indian mode 
of paper manufacture a fine grass chick takes the place of the 
wire netting on which the half stuff is caught in becoming a sheet 
of paper. 

Numerous species are eaten by man as a vegetable, some of 
them being equal to the best kinds grown in kitchen gardens. 
Many others supply useful drugs, while some are wed in the in- 
digenous a r b  of the country. Two speaies of lichens, Rocella 
t i n c t o h  and R. fun'fmb, yield the orchella of commerce, which 
gives on treatment with lime, carbonate of potash and urine, a 
very valuable blue dye (litmus). Dyers use it also to produce 
crimsons. Khaa-kbas tatties and chicks, made of the roots of 
And7qpogon muricatum, are well known. The demand for these 
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various species is, however, as yet too limitsd for any special 
reference to be made here regarding the mode of harvesting them. 

CHAPTEB 11.-UTILIZATION OF THE PLOWERS AND FRUITS OF 
TREES AND SHRUBS. 

The abundance and quality of flowers and fruit depend upon the 
exposure of the bearing trees to light. Some of the plants which 
produce saleable fruit and flowers either grow naturally in open 
places, or, being climbers, or trees towering above their compani- 
ons, require no help to obtain the necessary amount of light. I n  all 
other cases thinnings must be made round every promising indivi- 
dual, both before the bearing age in order to promote its growth, 
and during this age to cause it to extend its crown and produce a 
large crop of flowers and fruit. When possible, trees furnishing 
valuable produce should be pruned just after a crop has been col- 
lected. The extent to which the flowering and fructification of any 
species shonld be encouraged will, of course, depend on the demand 
to be met, the prices to be obtained, and the relative value from 
both an economic and financial point of view, of the flowers or 
fruit, or both, a8 compared with timber and firewood. 

I n  order to collect flowers and fruit, the ground under the trees 
s h o d  be kept perfectly clean, as, even if the produce is to be 
plucked off standing trees, a large proportion fit to be utilized will 
always drop on the ground. Flowers and fruit that require to bo 
dried for the market should be at once spread out in an airy place 
and turned from time to time in order to prevent fermentation. 
They should also be preserved from rain and dew. When it is the 
seed that is wanted, the fruits should be treated as described in the 
Manual of Hylviculture. Occasionally, only the kernels of hard 
seeds find their way into the market ; the quickest way to get rid 
of the shells is to pass the seeds between mill-stones kept sufficient- 
]y far apart to avoid breaking the kernel. When the shell is soft, 
instead of the upper mill-stone, a ~roperly moulded mass of stiff 
clay may be used. 

Flowers and fruit serve varions purposes. Some are eaten by 
man or beasts, e.g., the flowers of the Bassias (eaten raw or cooked 
after being dried ; also yielding by fermentation and distillation 
8 spirit resembling gin), Bauhinicr variegata, kc., the fruit of 
the olive, Salvadora, Cashew, Zizyphuses, Artooarpuses, &c., tho 
seed of the Pinus Gerardkna, Buchanania latifolia, &c. I n  years 
of gregarious fructification, which are often years of drought'and 
scnrcity, the seeds of the varions balnboos afford food to the forest 
population. Others yield dyeing and tanning extracts, such as the 
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flowers of Woodfmdia floribuncia (colours leather red and contains 
204 per cent. of tannin), Butea f~ondosa (yellow and o r q e  colours, 
much used a t  the holi festivalj, Nyctanthes Arbor-tristiu (yellow!, tun 
(yellow), &c., and the various myrabolams, and the fruit of Mdlohrs 
philippinensis, &c. The beleric and chebnlic myrabolams, which 
are most valuable when gathered just before they are ripe, contain 
80 to 50 per cent. of gallo-tannic acid, producing a soft and porous 
leather of a bright yellow colour. I n  1880 the exports of my- 
rabolams from Bombay and Kurrachee to London amounted to 
235,000 cwts., valued at £180,000. I n  188849 the quantity of 
myrabolams carried by rail and river in India, exclusive of Burma, 
exceeded 500,000 maunds, and was worth, in round numbers, 
12 lakhs of rupees. From a third class of flowers and fruits oil is 
expressed or distilled, e.g., the flowers of the various scented gnwses, 
of jessamine, &c., the seed of the Bassias, the d l ,  olive, apricot, $c. 

The oil of the Bassias and of d l  is obtained by expression &r 
boiling the seed and removing the hulls, the yield of oil being 40 
to 50 per cent. of the weight of the hulled seed. The oil of all 
these species congeals at a lower temperature than ghee, which 
i t  resembles when solid, and which it is often usad to adulterate. 
Numerous flowers and fruits are used medicinally, e.g., the flowers 
of Acacia F a r n e s i a ~ ,  &c., and the various myrabolams and the 
fruit of Podophyllum, of Cash Fiatula, Stychnos Nux-vomicrr, &c. 
A few kinds of fruit have special uses, such aa clearing water 
(Stychnos potatorum), washing (the soapnut, A& cotm~nna), 
poisoning water for fish (Randia dumetorurn), &c. The fruit of the 
genus Bombax and Calotropia yield fibre which makes a soft stuf- 
fing for pillows and, in the oase of one species, can also be spun. 

(To be continued). 

THE TREATMENT O F  BAMBOO FORESTS. 

L HAVE read lately " 5. E. W.'s " article on the " Treatment of 
Bamboo Forests " in Nos. 4-6 of the "Forester " for this year 
with great interest. The whole question of the treatment of h- 
boo forests is one of very great importance and intarest, and of 
course that treatment must vary according to the species of the 
locality. . " S. E. W. " refers to the male bamboo; Dmdroealamw 
strictur, and I am very glad to see that he, like myself, advocates 
cutting close to the ground, and considers that no harm resnlb 
from doing so in spite of the native prejudice against it. That pre- 
judice is, I expect, based rather upon practical than upon physiolce 
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gical grounds : the bamboo cutter does not care to have to stoop 
to cut when he can with so much less exertion cut at a height 
which does not necessitate stooping. 

I n  regard to the question of the seeding of the male bamboo 
his experience accords with mine, that it is more correct to sny 
that flowering in any given locality is caused usually by some 
deteriorating influence, such as old age, a dry season, or maltreat- 
ment, rather than that i t  " flowers annually." I take i t  what 
writers like Brandis have meant by ' L  flowering annually " is that 
i n  almost any given year, in a specific locality, certain clnmps of 
the male bamboo may be found in flower. It does certainly some- 
times flower gregariously in some localities, for it did so last year 
in the Golgonda forests of Vizagapatam and the year before in the 
Kurnool Nallamallais, and its doing so was probably caused by 
exceptional weather. But ordinarily, I think, a clump 'is found 
here and there in flower, and I fancy I have observed that in such 
cases i t  was a clnmp that had been overcut or partly blown down, 
or  in some such way badly treated. Can we not now put together 
our experiences in the " Forester," and ascertain definitely what 
the behaviour of the male bamboo is in different parts of India ? 

Maltreatment is a source of extraordinary flowering even with 
those species which are acknowledged to flower gregariously. For 
instance, a few years ago I got beautiful specimens of the flowers 
of Bambusa Tulda from a clnmp in the Calcutta Botanic Gardens 
that had been partly blown down and half uprooted. Neighbouring 
clnmps which had not so suffered showed no sign of flowering. 

May I take the opportunity of asking your readers to help me 
with specimens of the flowers, leaves, sheaths, &c., of any species 
they may come across, and with any general or specific information 
about bamboos ? I have been for some time engaged in collecting 
specimens of, and information about, the Indian Bambuseae, a group 
of the highest forest importance, and specimens and information 
will be most gratefully welcomed, and most especially from Burma 
and the extreme south of India. 

DEHRA : 
16th October, 1890. 

TRAINING O F  JUNIOR ASSlSTANT CONSERVATORS. 

I AM aware that I am not starting a new idea when I suggest 
that Junior Assistant Conservators, when they first come out, should 
pase through a year of training in India, but I think the matter 



bas not been sufficiently considered, and I wonld add some points 
which I have never yet heard suggested. 

When a man first comes to India ho is put into some Division 
and employed in snch ways as his ignorance of the language may 
admit of;  but as a matter of fact he is not of mnch use except to 
draw his pay, and a Divisional Officer requires but little of him 
except to pass in tho vernacular, and when at  last he is put in 
charge of a Division, he has practically no knowledge of adminis- 
tration, and has to shake into it aa best he may at  great discomfort 
and to the exceeding damage of Government interests. 

I would utilise this nondescript period by inducting the novice 
into the methods of Forest administration, teaohing him the 
different systems of working in all branches in different Divisions, 
obliging him to pass in Indian Scientific Forestry (with its cognate 
subjects), and getting him throngh his exnminations-at least his 
Lower Standard and Law. 

But to arrive at  this end I wonld be particularly careful to keep 
the Junior Assistant Conservators separate from the Sub-Assistant 
Conservators, Rangers, and Foresters at  the Dehra School, whom 
they will eventually have to control, aa to do otherwise would be 
highly subversive of discipline, and also because the course wonld 
not be the same ; but Dehra might be their headquarters and mnch 
of value might be learned there. 

An officer of special all-round attainments should, I think, have 
charge of them, and take them throngh such books or lectnree as 
was considered advisable, conduct them to all the most instructive 
places, and see that they worked at  their departmental examina- 
tions-indeed have them properly instpcted in the vernaculars. 

But this introduces what is certainly something of a drawback, 
namely, the fact that it wonld be easier to acquire Hindustani 
than snch langnages as Assamese or Burmese. Hindustani, bow- 
ever, wonld apply to the majority, and as now the local Govern- 
ment lish are separate, it would not in reality matter, from a 
seniority point of view, to a man if one of his year in, say, the . Punjab got throngh his vernacnlar examination and obtained his 
step while he himself (perhaps on the Burma list) was a year 
longer doing this. Of course, the fact of spending the first year 
in a Hindustani-speaking country might lose him a year of pay 
at  a higher rate ; but i t  might even be posaible to have special 
teachers for langnages other than Hindnstani, or those suffering 
from this delay might be in some other manner indemnified. 
This is, no doubt, something of a drawback ; but still I think the 
advantages of the plan should greatly outweigh the disadvantages. 
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Officers who have moved from one Circle to another will admit 
how mnch is gained by a knowledge of the different methods em- 
ployed in different places. At present a man usually lives and 
dies in one Circle, and though he may be primed with the highest 
European theories (a very useful thing of course), yet he misses 
a great deal in lndia itself. 

I think, too, it would be a great gain for a man, when he first 
took up a Division, to he better  laced with reference to his passed 
upper subordinates who have been through Dehra. 

Q. 

" S. E.-W." ON THE TREATMENT O F  BAMBOOS. 

" S. E.-W.'S '' notes on the treatment of bamboo forests in the Cen- 
tral Circle, North-Western Provinces, have been read by me with 
mnch interest, for I think that bamboos might receive more atten- 
tion and consideration. The effect of fire conservancy on bamboo 
forests has not hitherto received any attention, and it wonld be 
good if any Forester who has considered the subject wonld give 
us his views tbereon. 
Has clause iv. of the Working Plan in force in " S. E.-W.'s " 

Circle been printed aright ? I t  is not apparent why a higher price 
should be charled for bamboos extracted from blocks closed to 
cutting during the previous year. This seems a very doubtful 
measure of protection, inasmuch as it wonld lead to the extraction 
of immature bamboos. 

Would 'L S. E.- W." kindly favour us with the form of pass in use 
under clause i. of the Working Plan, and with a copy of the prire 
list under clause ii., by means of which the advantagd previou~ly 
gained by exporting inferio'r produce is annulled ? 

24th July, 1890. MAVIN-&. 

THE ELECTRICAL PLANT O F  INDIA. 

THE Director of the Royal Gardens, Kew, has sent me the accom- 
panying extract from " Iron" of the 11th July, saying he would be 
very glad if I could tell him what it refers to,and help him to reply 
to enquiries on the subje:i which have been made to him. It is 
never quite safe to say that anything is absurd or a hoax until it has 
been properly investigated, and so I hope you will kindly insert this 
in case some Forest Officer may be able to help in tracing the plant 

3 H  . 
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referred to, and explaining what properties the plant possesses to 
cause such wonderful effects t o  be attributed to it. A somewhat 
similar case recently occurred of the " Barometer " plant, which, 
after some discussion, turned out  to be our well-known small climber 
with black and red seeds, t he  A h  precatorius. It was expri- 
~nented with a t  Rew, but little or  no result of a charaater to con- 
firm its supposed power of indicating approaching weather-changes 
was obtained. It will probably he much the  same with the 
'' Electrical Plant," but we have first to catch the pbnt.  I i m e  
gine that  the  Kew authorities have already made enquiries from 
the Editor of '' Iron," which respectable newspaper is scarcely l i k e  
ly to have inserted the paragraph without some assurance of the  
bonafides of i ts  author. 

DEHRA : J. S. GAMBLE. 
16th October, 1890. 

l"l'here has bee11 discovered in the foresta of 111din a strange plant which 
possesees to a very high degree astonishing n~agnetic power. Tlie hand 
which breaks a leaf from it immediately receives a elrock equnl to that 
produced by the conductor of an indnction coil. At n dista~rce of 19 feet 
a mug~~etic needle is affected by it, and i t  will be quite deranged if 
brought near. The energy of tliis singular influence varies with the hour 
of the day. I t  is all-powerful about two o'clock in the afterlroon, but 
is ineffective during the night. At times of storm ita intensity augmentl 
to striki~ig proportions. During rain the plant seems to snccumb, md  
i t  bends ita head during a thunder shower ; i t  remains there without force 
or virtue, even if one eliould shelter i t  with an nmbrella. No shock is 
felt a t  that time in breaking the leaves, and the needle is nnnffected be- 
side it. Our informant states that one never by any chance seee a bird 
or insect alight on the electric plant; an instinct seems to warn them 
that they woold find sudden death. I t  is also important to remark that, 
where it grows, none of the magnetic metals are found, noither iron, 
nor cobalt, nor nickel, an undeniable proof that the eleotric force belong, 
errlusively to the plant."-Iron. 

A N  E D I B L E  FUNGUS PARASITE. 

THE Journal  of the Bombay Natural History Society has recently 
published an  account by Dr. Barclay of a fungus parasitic on the 
well-known forest t r w  Acacia ehrnea of the dry  districts of the 
Deccan. The following extract from the  paper will doubtless be 
of interest to some of our readers :- 

d 6  This Bcidinm is one of ooneiderable interest, not only on aooonnt 
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of the largeness of its effect npon the host bearing it, but beranse i t  is 
only the aecond species of Uredine which, se far as I am aware, is known 
t o  be eaten by human beings. The large hypertrophies caused hy &ci- 
dium Urticce, BcLum., var. Himalayenee, on the common nettle of the 
outer Himalayas (Urtica parvz@ora, Roxb.) are eaten raw, as  I have 
myself seen, by the poor people on acconnt of the Inrge amount of 
nutritions material stored therein by the ri~ycelinln of the fungus; but 
in the present case the pure fungus itself is apparently eaten, and after 
some elaborate preparation, ae I am informed by Mr. Wroughton, to 
whom 1 am much indebted for the kind troul~le he has taken iu sending 
me specimens. 1 first received a sn~all rpecimen of the flingnu fro111 
Dr. Cunuingham, B.H.s., in Aagust, to  whom it 11nd bee11 seut, through 
Mr. Cotes, of the Indian Museum, Calcutta, t ~ y  Mr. W ~ o n ~ h t o n .  
This had been gatliered a t  Poona, but as  the specimen was insufficielit 
in many respects for any useful description, I addresued Mr. W r o ~ ~ g l ~ t o n ,  
begging him to send me other specimens, and for any general informs- 
tion he might be able to gather concerning it. To this he respond~d 
moat generollsly, and all the information this paper contaius, other than 
tbe mere diag~~oet ic  charactere of the ful~gus, is his. 

L1 There was a t  first some doubt concerning the botanical identity of the 
host, but Mr. Wroughton has convinced liimself that  i t  is undoubtedly 
Acacia eburtaea, Willd., and known to natives a s  Mlirmiiti. I n  certain 
areas of the Poona district the fungus is most .common, every tree or 
bnsh being covered wilh i t ;  and it  occasions ~ u c h  distortion and dwarf- 
ing of the host that  attacked trees n ~ a y  be recognised from a great 
dietance. The parasite appears to distort the stem n~uch as the mistle- 
toe does the stem on which it grows. A s  Mr. Wroughton says, i t  is 
fortunate that  A.  ebtrmea is of no value a s  a timber tree,' as  otherwise 
the presence of the parasite wor~ld undol~btedly give rise to mnch loss. 

L d  The specimens I received showed, even on cursory inspection, that 
the parasite had a generally pervading and probably perennial mycelium, 
and tha t  the preuelice of this mycelium caused an excess of longitudinal 
growth in shoots, with very considerable hypertrophy or thickening. Dr. 
G. King, R.B.R., writes of specimens he  received :- 

'1 I It is c~lrio~lu to notice how the cnpitate h e a d ~  of the Acacia hecome 
elongated when attacked by that curious filngoid growth. 

Anyhody examining such diseased  head^ and not seeing 
the healthy one would a t  once refer them to some of the set with spicate 
infloreecence.' The fructification of the fungns is always found a t  the 
ends of flowering shoots and not generally on the larger shoots. This 
consists mninly of an immense number of Xcid ia  (peridia) dotted thickly 
over the yonnger attacked parts of the host. They are  bluntly conical 
bodies about 1 m m. in height ~ n d  1 m m. in dinmeter. 

1' Before proceding tr, n detailed description of the fungne, I mny 



hew note that it is apparently these Bcidia which are eaten. They rm 
readily scraped off the host. As I understand it, these &idin, haring 
been ecraped off, are boiled until quite eoft, and when cold are robbed up 
into a mesa with eyicee and then warmed np and eaten .e 8 relish. Mr. 
Wmnghton writes:-' I find all the people eat it freely. 

The firet specimen 1 got through Dr. Cunningham, if collected 
immediately before it waa sent to him, niust have been gathered in 
July or early in Angast, and the next specimen I got direct from Mr. 
Wroughton was gatliered on the 11th Ja~~uary.  Jhch specimen eon- 
tained ripe Ecidia; but 1 have no definite information ae to the sa. 
sone during which the ripe Ecidia are found and during wbich they 
are absent. From the laut specimen sent to me in alcohol i t  would 
appear that the Bcidia are produced during the time the hoet p u b  
forth new shoots; thie may be oiice or twice a year." 

NOTES ON FOREST UTILIZATION-A C0RREC:TION. 

IN the Indian Fweete* for April--June, p. 137, it is thus written, 
or printed rather :- 

" 1. Shingles. 

" Wooden shingles can be used only in cold dry climates where 
snow lies in winter. Actually their elnployment is confined to tbe 
Western Himalaya," &c. 

When I was in Burma and Rangoon, in 1865 to 1870, the high- 
est class of roofing, in Rangoon a t  least, was teak shingles, 
though corrugated iron was then coming in. I do not know whe- 
ther shingles have quite gone out. These were not split, but sawn, 
and were 15  inches long by 5 inches wide, and of tapering thi~li- 
ness from *-inch, I think, at  the thick, to +inch at the thin end. 
They were laid with 10  inches overlap, so that only 5" x 5"of 
each shingle was exposed and of course they broke joint. 

A cheaper roof, within reach of the coast and for some distance 
inland with water carriage, was thatch made of the leaf of a palm 
which grows in tidal waters-Nipa I think ; the pinnae or seg- 
ments of the leaf were cut off from the midrib, and then fastened 
to thin pieces of bamboo 3 or 4 feet long, by bending them over 
it, and pinning them round i t  in rows, each row being called a 
leaf. These leaves were laid overlapping, just like the grass tatties 
here ; the overlap was 3 inches. 

When in the forests east or north-east of Simla, about N a r  
kanda, in 1886, 1 saw some men up a large fir, which had fallen 
and was enpported in a sloping position by other trees, who were 
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cutting large slabs off with their axes. I learned that the slabs 
were used for roofing. This was not splitting, nor could you well 
call the slabs shingles ; but here is another mode of using timber 
for roofing. 

Another use for split wood you have not mentioned is tooth- 
picks l I n  India the bamboo is chiefly used for this, but I can 
remember that my father, when I was a small boy, bought tooth- 
picks made of lance-wood (botanical name a t  present not avail- 
able). 

Excuse this trifling, but the use of teak-wood shingles in the 
hot damp climate of Rangoon is a substantial correction of the 
passage I started by quoting. 

C. W. HOPE. 

FOREST SCHOOL ATHLETIC SPORTS. 

THESE sports were held a t  Dehra Dlin on Saturday, 15th No- 
vember, in the presence of a large number of spectators, amongst 
whom were Sir  E. Buck, Secretary to the Government of India, 
and Mr. EI. C. Hill, Inspector-General of Forests. Some of the 
events excited keen competition, especially the hurdle races and 
the high jump, and the sports altogether went off most successfully, 
and showed, as the Mounted Rifles sports had previously done, that 
the Forest students could hold their own on the green sward as well 
as in the jungles. 

The following were the chief events and the winners :- 
100 yards' race (whole school).-(1) Haslett, (2) McLeod, (3) 

Kavanagb. 
Half-mile (whole school).-(I) Haslett, (2) Ferguson, (3) Lowia. 
420 yards' race (Natives).-(I) C. Appaiah, (2) Mebdi Hasan, (3) 

Narsinha Murti Rao. 
Hurdle race (Native#).-(I) M. Q. Rama Rao, (2) Mehdi Hasan, 

(3) 8rinivcuraln Naidu. 
Hurdle race (whole school).-(1) Haslett, (2) Sesger, (3) Lowia. 

 road jump { Whole school, Haslett, 18 feet 4 inches. 
Natives only, Uttam Gingh. - .  

High jump ( Whole school, McLeod, 4 feet 11 inches. 
Nativee only, Mnr~ng Charley. 

Putting the shot.-McLaod, 83 feet 4 inches. - 
Throwing the cricket ball. I Whole school, Beager, 93 yards. 

I Nlr~ives only, M. Q. Rama Rao. 
!kg-of-war.--The senior claw. 
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The chief of the events, it will be seen, went to Haslett and ,  
McLeod,.and among the natives M. (3. Rama Reo distinguished 
himself greatly. 

The prizes were kindly distributed hy Mrs. Fernundez, the wife 
of the popular Deputy Director, and after cheers for the prize d i 5  
tribution, our distinguished visitors, the Director and officers of the 
School, and the ladies, the meeting broke up. The thanks of the 
School are especially due to the officers of the 2-2 Prince of Wales' 
Own Goorkhas for the kind use of their band, which did so much 
to enliven the proceedings. 

SOMETHING LIKE TIMBER.-BO~~~S each 100 ft. long and 6 ft. 
in width wonld be a sight worth seeing, but pilea made of such 
timber are common at the mills in Puget Sound, North Pacific. 
According to a traveller just returned from a visit to that coast, 
boards of those dimensions, and withont a knot in them, are com- 
mon cuts from the gigantic fir trees of the Puget Sound forests. 
These trees grow to the enormous height of 250 St., and the forests 
are so vast that, although the saw-mills have been ripping 
500,000,000 ft. of lumber out of them every year for ten years, 
the spaces made by these tremendoua inroads seem no more than 
garden patches. Puget Sound has 1,800 milea of shore line, and 
all along this line, and extending thence on both sides miles and 
miles farther than the eye can see, is one vast and almost unbroken 
forest of these enormous trees. There is nothing like it anywhere 
on the Pacific coast. An official estimate places the amount of 
standing timber in that area a t  500,000,000,000 ft., representing 
a constant supply for 1,000 years, even a t  the enormons rate the 
timber is now being felled and sawed. The timber belt covers 
30,000,000 acres of Washington Territory-an area equal to the 
States of Vermont, Massachusetts, Connecticut, and New H a m p  
shire. The markets for the Puget Sonnd lumber are entirely 
foreign, being South America, Australia, Central America, and the 
Pacific coast islands.-Iron. 
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IN a light and interesting book I was lately reading on sport in 
.India, much emphnsis was laid on the assertion that it had fallen 
to the lot of few sportsmen to witness the method adopt4 by 
tigers in securing their prey and their mode of hunting and killing 
their victims, and i t  appeared to me that a few personal remini- 
scences might be acceptable ; for if we value the tiger for the sport 
he affords, it is but fair that we should interest ourselves in bis 
habits. 

The usually accepted theory is, I believe, that the tiger either 
lie8 in ambush or sneaks up to the unsi~specting deer or cattle, 
then suddenly springing on his prey b r a  open the main blood- 
vessels of the throat and eagerly drinks the blood of his palpi- 
tating victini. Though this method of attack may sometimes 
be adopted, I am disposed to think that, as a rule, much greater 
exertion is necessary on the tiger's part before he secures his 
meal, whilst the manner of inflicting death and the subsequent 
.proceedings require elucidation. I t  has often struck me that if 
the tiger were not so unnecessarily cautious, he need not remain 
so often hungry as he undoubtedly does ; as his hunger increases 
his caution diminishes, and so he arrives ultimately at a satisfactory 
meal. As a proof of this, I may state that on severti1 occasions I 
have seen a tiger in the close vicinity of deer and. cattle whioh he 
certainly wanted to eat, and might easily have secured, but being 
discovered, and, I suppose, suspecting some hidden danger, he pre- 
ferred to lie still or wander growling around ; for it is a curious fact 
that neither cattle nor deer rush madly away when they detect 
the presence of a tiger,but seem rather to prefer to keep him in 
sight, the deer uttering loud notes of warning, whilst cattle, with 
that stupidity induced by association with man, take no measures 
for safety beyond clustering together in a body. 

Unless driven to extremity by ill success in the hunting field, a 
tiger' will, however, fbr choice always devote his attention to a 
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single animal and avoid charging a herd, and he will naturally 
prefer following his prey to meeting it. 

When the country is open and the grass burnt, a tiger depends a 
great deal on his keen sight to detect the whereabouts of deer o r  
other food, and having observed, often from a great distance, the 
desirable object, he will proceed with tbe utn~ost care to arrange 
his plan of approach. Taking advantage of every opportunity 
offered for concealment, he works his way gradually towards hia 
prey, and when discovered or when further concealment is impossi- 
ble, he courses a deer with a quite unexpected tnrn of speed ; a 
sudden dash of 300 yards in the open is nothing uncommon, and 
the greater part of this distance is traversed before the startled deer 
can appreciate its danger or attain any speed in fligbt. 1 was once 
quite intimatelyacquainted with a tigress who used to catch hog 
or deer almost daily on a perfectly open and burnt up plain, where 
the deer were feeding on the young grass, and by the number of her 
kills she was apparently enjoying good sport. The keen sense of 
hearing the tiger possesses is, however, absolutely necessary to him 
at  those seasons when the grass is high. At this time he is often 
obliged to hunt by scent and hearing, and having approached the 
game by stealth, attracted by the blight noises made in moving and 
browsing, the question is how to seize an animal which he cnnnot see. 
Any sportsman who has had tbe misfortune to be involved in high 
grass and has made the attempt to rejoin his invisible companions, 
even thongh assisted by the knowledge of their whereabouts and the 
sound of their voices, will appreciate the difficulties the tiger has 
to encounter in such a case. I had ashort time ago the oppor- 
tunity of witnessing and sympathising with a hungry tiger in these 
trying circumstances. I had fired at, and missed, a stag standing 
amonget n herd of spotted deer. The animals were greatly startled 
and dashed wildly down a declivity on to a level plain, where the 
grass stood about four feet high ; the stag here apparently rushed 
headlong on to a sleeping tiger. The tiger arose with a surly 
snarl, and I was much interested to note the agility displayed by 
the stag and the precipitancy of his flight, and wondered if his 
secape from express bullet and tiger claws wonld have a sobering 
effect in his future life. Meanwhile the remainder of the herd 
were scattered over the plain, some 15 deer being within 50 
or 60 yards of the tiger. Tbey were aware of his presence 
and were giving warning cries, and from my elevation in the 
howdah I could see the heads of the animals, though they could 
not see each other. The tiger, whenever the voice of a deer 
or a rustle in the grass proclaimed its whereabouts, rushed in 
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the direction of the sound bounding over the grass and frequently 
arriving within a few yards of a deer before it fled screaming. 
This went on for some time ; but the tiger was not successful, in 
fact he nearly got into trouble by mistaking the sound of my 
moving elephant for that of a deer and springing eagerly towards 
me. Ultimately the hunt dispersed without bloodshed, but leaving 
to me a charming memory of a quarter of an hour spent without ill 
feeling or constraint in the society of a tiger. 

With regard to the method adopted by the tiger in securing and 
killing his prey, it appears to me, from what I have observed, that . 
small animals are despatched by a blow from the fore paw. Such a 
blow is sufficient to instantaneously kill a small deer or a man by 
smashing the spine or skull, and I have seen cases both of men and 
deer where death was caused in this manner without aid from the 
jaws or claws. I n  the case of more b.ulky animals, a young tiger 
will sometimes make the mistake of using his fore paws on a flying 
beast, and I have seen a buffalo maltreated in this way: but not 
mortally wounded. The experienced tiger leaps on the back of his 
victim and grips the neck in front of the withers with his jaws, one 
fore paw clasps the shoulder of the animal, the other is fully extand- 
ed under the throat. Then, should the spine not be crushed by the 
tiger's jaws, and in the case of cattle and large deer this will easily 
happen, the head of the animal is jerked violently backward and the 
neck is thus broken. 1 have examined hundreds of animals killed 
by tigers and have never yet detected injury to the blood-vessels of 
the throat, hut invariably marks attributable to the above-mentioned 
method. The tiger often has an unpleasant task.if he proposes to 
devour an old boar, for there appears to be some difficulty in the 
way of breaking a pig's neck with dispatch, and the attempt some- 
times resolves itself into an unseemly scuffle lasting for hours, and 
occasionally terminating fatally for the tiger ; for it is evident that 
to get the pig under you is to put him in the position he rejoices 
to hold if eager to use his tushes. 

The tiger has two ways of removing his prey to safe quarters. 
The first, adopted with animals up to the sizo of a cow, is to seize the 
carcase by the middle of the back and carry it bodily away. This 
system should, however, in the interests of tho sportsman, b* dis- 
couraged, as it leaves a poor trail save in loose soil, whcro the marks 
of the fore and hind feet of the kill are visible on each side of tho 
tiger's track. The second method is to grip tho kill by the neck 
and drag it along tho ground ; this leaves a good mark, easy to bo 
followed, the tiger's track being to one sido of tho kill. If any 
steep or difficult place is to be surmounted and the animal is heavy, 

3 1 
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the tiger will drag it up, walking backwards himself; but difficul- 
ties.apparently insurmountable are overcome by his strength and 
agility. I have known a young tigress, which, by the way, had 
killed about 60 persons, to leap up a perpendicular rock some six 
feet high with a man weighing nearly 11 stone in her jaws ; and on 
another occaaion a male tiger dragged an exceptionally large buf- 
falo up a bank at  least 10 feet high. 

Having reached a suitable spot the tiger does not, unless very 
ravenous, commence at once to eat. As far as I have observed, 
he will wait for some time in the vicinity of his kill, often till 
nightfall, apparently suspicious of being followed. When he com- 
mences his repast, it is invariably by attacking the hind quarters, 
and he will gradually progress towards the head. A largo tiger will 
eat a spotted deer or a half-grown buffalo at  one sitting ; a full 
grown cow or a sambhar stag will give him two days' work, and 
even perhaps a little playful picking on the third day. As a 
rule, there is no waste of food ; if undisturbed, a tiger will leave 
nothing but the skull and hoofs, and he even appears to take a grim 
eatisfaction in carrying away the scent of his repast by frequently 
rolling in the dining place. On the whole, 1 am disposed to think 
that, whilst young tigers are frequently blood-thirsty and cruel 
beyond their requirements, a mature tiger is a careful and methodi- 
cal beast, who does not go beyond his wants to cause suffering, and 
who is much less feared by his neighbours in the jungles than is 
man, akld with good reason. He doos not kill for sport ; the death 
he deals is sure and quick, and he never leaves a wounded or dis- 
abled animal to die. in prolonged agony, if not disturbed in his 
work. 
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A FORESTER'S SHORT VISIT TO THE CAPE 
PENINSULA. 

I LEW England on May 23rd, 1890, in tho Castle Line steamer 
" Qrantully Castle " with a number of fellow-passengers, mostly 
bound for the gold fields of the Transvnal. The voyage was, like all 
such voyages, without much incident beyond the usual amusements, 
the sports, the concerts, and calls at Lisbon and Madeira, and after 
19 days' steady steaming we anchored in Table Bay. Anchor was 
let go in the middle of the night, and of course I took a speedy 
opportunity of going on deck to see the far-famed mountain. It 
was well worth early rising, for the scene was a beautiful one. The 
black ht-topped mass of rock, flanked on the east by the outlying 
" Devil's Peak " and on the west by the '' Lion's Head " and sur- 
mounted by a brilliant star, possibly Sirius, stood out gloriously, 
just touched by the orange glow of the first flash of dawn. I n  the 
semi-circle formed by the mountains, and sparkling here and there 
by a stray light still burning, lay Capetown ; and the whole effect, 
enhanced by numerous craft at anchor or crowding the neighboar- 
ing docks, was one I shall never forgst. As soon as it was light, 
we steamed into dock, and the usual scene of greeting between 
passengers and their friends began. I was not long in Capetown, 
but soon found myself in the tmin on the suburban railway for the 
beautiful Wynberg, the favourite suburban resort of the business 
people of the metropolis of the Cape Colony. The railway station 
is on the beach of Table Bay, at the bottom of Adderley Street, 
the chief thoroughfare of Capetown, and the line passes thence 
eastward through the LL Castle, " a curious old fort, a relic of the 
Datch times, and now used as the Military Head-Quarters, to Salt 
River, where it leaves the main line and turns southwards, round- 
ing the outlying spurs of the Devil's Peak through Rondebosch, 
Newlands, and Claremont. There are stations almost every half 
mile, and s constant stream of passengers, nearly all first class, for 
on the Cape of Good Hope Railways the third class carriage is 
occupied by IZafirs or Hottentots, and the single second class by 



Malays, a few poor Europeans, and an occasional red-coat. After 
it leaves TVynberg the shores of False Bay come into view, and 
the coast is reached at Iluizenberg, whence tho line follows it 
at  the foot of steep hills to Kalk Bay, a favourits summer rcsort 
and bathing place. The continuation on to Simon's Town, which 
is seen from Kalk Bay across the sen, is now in course of con- 
struction, and in a comparatively few months the Naval Head- 
Quarters Station of England in the scuth of Africa will be in easy 
reach of Capetown dwellers by rail, and a visit to the rocks and 
precipices and the grand coast scenery of Cape Point will not bo 
such a difficult undertaking as it is at present. . 

The Cape Peninsula clearly must at some not very distant time 
have been an island, for even now the low sandy plains or " flats" 
which lie between Table Bay and False Bay cannot be more than 
a few feet above sea level. As one comes into Table Bay from the 
north-west, the flat-topped precipices of the finest of the scarps 
of the mountain rise directly in front of one facing north. The 
accompanying sketch map shows fairly well the geography of the 
peninsula. Hound to the west, facing the open sea, the scarps are 
much more divided into clefts and ravines, and the chief of these 
are the fine crags known as the " Twelve Apostles," which look 
down on Camp's Bay, a small watering place, which has been 
steadily growing in importance since the magnificent Victoria 
Road, which makes the circuit of the mountain, was constructed. 
The eastern scarps look down Qn the villas and gardens of Wynberg, 
while on the northern side the slopes are more gentle, ond in the 
valley of " Orange Kloof " run down into the heautiful Rout's Bay. 

We found Capetown in considerable poCtical excitenient owing 
to the introduction of a large project of railway extension into the 
Assembly, and the expectation of a change of Ministry in conse- 
quenae of its not being fully and generally approved. The Govern- 
ment of the Colony is carried on by the Governor (now Sir Henry 
Loch) with two Houses of Parliament, called respectively the " Le- 
gislative Council " and tlie " Legislaiive Assembly." These sittinge 
are held in n fine building a t  the top of Adderley Street, only re- 
oently constructed of red brick faced with grey stone, and the pro- 
cedure adopted is almost exactly that of the English House of Com- 
mons, the debates in the Lower House being under the presidency 
of the Speaker (now Sir D. Tennant), who wears the customary 
wig and has before him the traditional mace. I t  is a little d S -  
cult to follow the debates, the members being allowed to speak 
either in English or in Cape Dutch. The Ministry in power was 
that of Sir Gordon Sprigg, but just as I left thc expected change 
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came, and it was understood that the new Premier would be Mr. 
Cecil Rhodes, the "Dianiond King," Manager of the great Kim- 
berley Mines. I t  seemed to me that parts of the railway measure 
had much to recommend them, but that as a whole it was too large 
and too obviously intended to try and satisfy everybody. The fact 
is that there is considerable jealousy between rival districts, and 
the rival ports of Capetown, Port Elizabeth, and East London are 
each anxious to secure for themselves, to their own benefit and the 
detriment of their rivals, the trade with the interior, and especially 
that with the Orange Free State and the Transvaal Gold Fields. 
And so the result was the rejection of the railway measure. Whe- 
ther Mr. Rhodes and his colleagues will succeed in framing a better, 
remains to be seen. 

The town of Capetown itself is i s  process of improvement : it 
already has some fine buildings, and the chief streets are clearly 
in process of re-construction in a better style than the old irregular 
one of houses of all sizes and shapes, evidently quickly run up in 
the beginning of commercial enterprise. But, except near the 
Parliamed House and the Clovernor's residence, trees are few, and 
na the slopes of the mountain behind are bare, the lover of trees is 
glad to exchange Capetown for Wynberg. The continuation of 
Adderley Street past the Botanic Gardens is an avenue of oak, which 
must a t  one time have been very fine, but many of the original 
trees have been killed out, and the rest have had to be pruned and 
their hollows filled with cement, so that the avenue is now rather 
irregular. As for the Botanic Gardens, they are simply a disap- 
peilitment, though the Director, Prof. McOwan, does his best with 
the small funds available. The stag-headed appearance of the chief 
trees points to what is the actual fact, a water-logged subsoil, the. 
bed of an old river, while the untidy and unkempt appearance of tho 
gardens shows clearly the little i~~ te re s t  taken by the Colony in 
botanical science, and points to a want of appreciation of the bene- 
fib which a really well-conducted botanical head-quarters station 
a n  confer on a country which is, after all, chiefly agricultural. 
Of course there are a few good trees, such as the Araucarias and 
the deciduous Cypress, some interesting indigenous trees like the 
Yellow-wood (Podocarpus) and the delicious Natal plum (Carissa 
edulw), which it was an experience to hs te  ; but the fnmous big 
Ewalyptua Globulua, said to be the first of the species introduced 
into the Colony, was a vory poor specimen compared to numbers 
that may be seen any day on the Kilgiris in South India : and 
on the whole the collection was a poor one. I was in hopes, 
when I visited the garden, of finding a nnmed collection of 
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the Cape heaths, the Proteas, the Geraniums, the Gladioli, and 
the other chief constituents of the beautiful and most interesting 

bush " or " veldt" vegetation ; but the gardens had not even a 
single Silver tree to show a stranger, and the heaths, and indeed 
all flowering plants, were conspicuous by their absence. What 
ought to be done is to convert the present Botanic Garden into a 
small park and throw it open to the public, handing it over to the 
Municipality, who would probably then try to make it as pretty 
and interesting as such parks are everywhere in Europe as well aa 
in America, India, and Australia.. And then a new Botanic 
Garden should be made on suitable soil near some one of the 
stations on the suburban railway, such as Rasebank or Rondebosch, 
or even Wynberg, and of an area of at least 200 acres, so that it 
might have plenty of space not only to grow and exhibit the indi- 
genous flora, but to experiment with exotics. And the absurd 
idea of such an institution '[ paying " should be totally abandoned. 
If this were done, under the best management, and with a really 
good herbarium and botanical museum, the Botanic Gardens of 
Capetown would be to the Colony what " Kew " is to England, the 
Calcutta Gardens to India, or Peradeniya to Ceylon. Some of the 
private gardens in the suburbs are very beautiful, and as an ex- 
ample one can point to the beautiful estate of Mr. H. M. Arderne 
at  Claremont as showing clearly whnt can be done. His gardens 
possess specimens from almost all parts of the world, and i t  is 
certainly strange to find the date palm overshadowing the English 
holly, and the English oak side by side with the bamboo of India 
and China. A good botanic garden would pay indirectly, if i t  did 
not directly. 

Wynberg -and indeed the whole of the beautiful villa-country 
on the eastern side of the mountain is well wooded. Just as it 
does in climate, so too does it in scenery, possess a considerable 
resemblance to the Nilgiris, the more so that the i3lue Gum 
(Ewalyptua GloGulus) is common and the Australian wattles a m  
frequently met with, though of species different to those of Oota- 
camnnd. There it is the blackmood (A. dfelanoxylon) and the 
white wattle (A. dealhata) that are everywhere seen, while at  the  
Cspe the chief species are the golden wattle ( A .  pycnantlro) and 
the willow ( A .  saligna). But the chief vegetation is afforded by 
the pines, the cluster pine (P. maritimu) and tho stone pine (P. 
~ n e o ) ,  the latter of which is especially remarkable for the magni- 

I hear tllat Port Elizabeth is already possessed of such a park, and the gar- 
dens of Graharnstown are already famous. 



ficent avenues i t  forms, and for its strange habit, even when plallted 
in isolated lines, of raising its tops to the same level. These two 
pines reproduce abundantly ; and seeing how very successful has 
been their growth and that of the English oak (Quercus Robur), 
one is rather surprised that when planting operations were under- 
taken by Government these trees were not the chief ones used. I t  
is said that their wood is not good, that i t  is soft and unsuited for 
building, and that it is a bad fuel, but then i t  has to be remember- 
ed that so far only trees of ages less than 40 years have been tried, 
and that the chief wants of the Colony are railway sleepers and 
mining props, for both of which purposes creosoted pinewood 
would be probably the cheapest and best material. Among other 
introduced trees, the most noticeable are the Araucarias, whose 
growth is really magnificent, while, indigenous tree vegetation is 
scarcely represented, and that only on the hill slopes, as on 
FVpberg Hill, and not lower down, by the beautiful silver tree 
(Leucadendron argenteum). Wynberg is, indeed, too much over- 
grown with trees, though perhaps the winter visitor is apt to for- 
get what shelter they give when the summer heats and the strong 
south-east winds prevail. 

The Cape Government possesses two important experimental in- 
stitutions in the Groot Conetantia vineyards and the Tokai forest 
nurseries and plantations. These two estates lie on the flat and 
the adjacent hill slopes between Wynberg Hill and False Bay. The 
former has beautiful vineyards, and of late years a great deal has 
h e n  done to improve the quality of the mines produced in them, 
and to show vine growers in the Colony generally how best to make 
their vineyards profitable. Under the teaching of an expert from 
Hungary, Baron von Babo, wines of a lighter character are being 
made, and I can only say that I found some of them excellent. 
The chief red wine is " Hermitage," a wine somewhat like the well- 
known Burgundy of the same name, while of white wines the best 
are the " Drakenstein" and the muscatel-flavoured " Hanepoot." 
The vineyards have suffered considerably from Phylloxera, and 
some of the finest have had to be given up ; for even if the plants 
have been dug up and the land replanted, the pest has only come 
on afresh on the new plants. Great precautions are now being 
taken, however, and it is hoped that the Phylloxcra will now gm- 
dually disappear. 

The neigbbouring nurseries and plantations at Tokai arc on an 
old Dutch estate not far off, and are managed by the local Conser- 
vator of Forests, at present Capt. Harison. I visited these on tho 
27th June in the company of Count de Vasselot de Regnd, and 
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was greatly interested in them, although, being midwinter, the 
season was not the best for such a visit. The Conservator lives on 
the estate in an old Dutch house, itself alone very interesting to 
see. Near it are the extensive nurseries, the Arboretum, and, partly 
on the sandy plain in front, partly on the hill slopes behind, the 
forest plantations. In  the nursery we found a very great variety of 
species of Eucalyptus, many valuable Coniferso, and other trees, and 
the utility of the nursery to the public in general may be gauged 
by the fact that in 1889 some 80,000 transplants were sold, realiz- 
ing a revenue of 2286. Mr. Harman, the intelligent local Forester 
in charge, gave me much useful information, and, especially in 
regard to the Eucalypti, the nursery was most interesting to one 
who has to deal with numerous species of the same genus in his 
Nilgiri nurseries. The seeds .are sown either in open beds, or, if 
valuable, in tin boxes or in pots. When sufficiently grown, they 
are transplanted to tin boxes and finally moved from them even- 
tnally to the places they are to occupy in the plantations. The 
beds of young pine, including not only the stone and cluster pines, 
but the Scotch pine (P. aylvestris), the Indian long-leaved pine 
(P. longifolicr), the Aleppo pine (P. halepen&), the Pinus insignia, 
P. canal.iensia, and others, were especially good. Much is expected 
of the ' insignis ' and ' longifolia,' though for my own part I expect 
they will not prove so useful as the stone and cluster pine, which 
have already proved themselves to be fully acclimatized in the 
Cape Peninsula, for both of them, when quickly grown, have even 
softer woods than these species. Among the Encalypti the chief 
species grown are E. direraicolor, E. robusta, a n h E .  cmnutu- 
the latter a species of small size and ehrnbby habit, which has 
proved very useful as a nurse to other kinds. The chief Acacia 
planted is the golden wattle (A. pycnantha), of which great things 
are expected in the two-fold capacity of a yielder of tanning 
bark and a fuel, but the Myallwood (A. iumurlophylla) is also grown. 
Among other trees were the South Africa cypress ( Widdringtonia), 
some Australian Frenelas, yellow-woods (Podoearpw), and the fine 
cypresses (Cupreasus macrocarpa and fun&), but, except the 
yellow-woods and cypress, the indigenous vegetation seemed to be 
neglected. There were many fine beds of oak (Quercw Robur), 
but few other of the European deciduous trees. Near the nursery 
is the Arboretum, a plot of land laid out as a kind of forest botanic 
garden, in which are authentically-named specimens of trees capa- 
ble of being grown in the Colony, both indigenous and exotic. This 
is the sort of garden that, as I have already said, ought to be made 
more widely useful under n botanical scientific head. I n  the 



Arboretum I was introduoed to the stinkwood (Oreodaphne bullata), 
recopizable by the two curious pita on its laurel-like leaves, 
various Cmsuarinas, the Cape holly, and to such old friends as the 
Toon tree (Cedrelrr toonu). 

The plantations cover, I understand, about 2,000 acres, of 
whioh about 90 acres were new plantations of 1889-90. Un- 
fortnnately the annual reporta give but very IittIe information 
regarding areas, such as would be useful and interesting additions 
to them, and in this way they compare unfavourably with those 
of India, where elaborate and careful area statements are the rule. 
About half of the plantation is on the flat or old "veldt" land. 
Thie " veldt " or heath land was formerly covered with a dense 
shrubby growth of heaths, Proteas, Restiaceae, &c., all with thick 
matted roots, so that it was found necessary to clear the bush by 

a cutting and burning, and then to plough either all over the area 
or in broad lines. On the &t, the planting has chiefly been of 
Eucalyptus, but in places it has been alternated with pines and in 
some plots with Acacia. One large plot had been planted with 
half Eucalyptus and half Acacia pycnantita, the latter being looked 
upon as the nurse ; but the Forest 'Officer seemed to object to this, 
aa the dense mass of roots formed by the Acacia seemed to have the 
tendency to ohoke the Eucalyptus. To my mind, however, look- 
ing at  the value of the wattle ae giving both bark and fuel, and its 
excellent growth compared to the gum tree, it would be more 
profitable to consider the former as the most important tree and to 
grow it, as its allies are grown in South India, in simple coppice on 
ehort rotation calculated so as to yield the maximum annual ~ i e l d  
of both products. I understand that eight years is said to suffice 
for this. The chief Eucalypti are 3. divw8icolor and E. robuata, 
with some E. Globulua and B. corn& as nurses. Thore are nu- 
merous other species, however, but a very short inspection brings 
out the fact that the divemicolor is the most successful species that 
has been grown. The Globvlua seemed very poor in comparison 
with the magnificent way in which i t  grows on the Nilgiris. Great 
things are expected in the Colony from this plantation, in which 
the Commissioner of Crown Lands (Colonel Schermbriicker) is 
mid to take a very groat interest, and doubtless as an experimental 
plantation i t  is a fine and valuable work. But I fear that financially 
it will not be a success, at  any rato not such a success as i t  w d d  
be if it had been formed of the species whose hardiness and speedy 
growth had been abundantly proved, the oak and the pines. 

The hill-side plantation also contains a certain amount of Euca- 
lyptus, but the Conifere are distinctly and very properly the chief 

3 K 
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trees. Among them Pintu insignis and Cupressus macroearpa are 
most prominent for good growth ; but, as with the plantation on 
the flats, there is too little regularity, and for some reason or 
other the growth is patchy. As I have before sa:d, the plantation 
is a most valuable one as an experiment, but I fear that financially 
i t  will prove n disappointment. I cannot conclude these remarks 
upon Tokai without expressing my admiration for the fine broad 
fire-protection lines and the good bridle-paths lending np the 
mountain. Fire-protection is a matter of the very first importance, 
for only last year the plantation was seriously menaced, and every 
year there are bush fires of greater or less magnitude on Table 
Mountain. Even during my visit, in the winter season, there was 
one small fire on the mountain, and at night the bright lines on 
the hill-sides to the east showed where firos wore burningnear 
Somerset East on the range about Sir Lowry's Pass. Next in 
importance to fire as a danger to be guarded against are the severe 
storms, which often blow with terrible violence during summer 
from the south-east and during winter from the north-wost. It 
would, therefore, ha& been well, as Count de Vasselot explained 
to me, to have begun by planting shelter belts, and possibly this 
will be done in future. To conclude, I would mention the want 
of a good map* of the demarcated reserve in which the plantation 
is, with a definite scheme for future works ; and my opinion is tbat 
to such works in future greater attention be paid to financial pros- 
pects, and to the kind of material most in demand for the C a p s  
town Mlpply. 

I t  is much to be regretted that I was unable to accept Count de 
Vasselot's kind invitation to me to inepect other forest works in the 
Cape Division, such as the Worcester Plantation, those of Kluitjes 
Kraal, and Cape Flats, and that on the top of Table Mountain ; and 
still more do I regret that I had not more time so as to have been 
able to go and see the large natural forests of the Knysna and Tsit- 
sikamma along the coast between Capetown and Algon Bay. 

The Cape Forest Department is under the management of the 
Superintendent of Woods and Forests, Count de'Vasselot de 
B g n k ,  a distinguished French "Inspecteur" well known for his 
admirable work in the planting of the Dunes de In Coubro a t  the 
mouth of tho Garonne and between i t  and the Ile d'olkron. Under 
him are four Conservators of Forests, in four Divisions or Circle@, 
ti%.: (1) Western, Captain Harison ; (2) Knysnr, Xr. D. E. Hnt- 

The Colony altogcthcr seems to ba very badly in wont of good map8 like om 
Ordnanca knrrr?. 



chins ; (3j King William's Town, Mr. J. S. Lister ; (4) Transkei, 
Mr. C. C. Heukel, and each haa a staff of District Officers, Forest 
Rangers, m d  Forest Guards. Messrs. Lister and Hutchins are 
both old Indian Foresters. With the exception of Mr. Hutchins, 
none of the officers are professionally trained Foresters, and the chief 
wants of the department a t  the present day in organization are :- 

(1). More professional superior officers. 
(2). A Forest School for the training of the staff. 
(3). A better system of organized departmental diecipline. 

I n  order to supply more professionnl Forest Officers speedily, the 
obviously best course for the Colony to adopt would be to select 
some four to six young men, by preference graduates of the Cape . 
University, who can speak Cape Dutch, and to send them for a 
three years' course at the Cooper's Hill Royal Indian Civil Engineer- 
ing College, where there are now excellent arrangements for the 
training of officers for the Indian Forests. One of these could pro- 
bably, after some experience of work in the districts, take charge 
of a Forest Sohool, which might either be at Tokai or attached to 
the Agriculturnl College of Stellenbosch, and the others would be 
posted as District Forest Officers and become available for promo- 
tion to Conservatorships as vacancies arise. I n  this way a proper 
profkssional staff might be obtained as speedily as possible. The 
organization of the department seems to require improvement, if 
it is the case, as I understand it to be, that the officers nt the head 
of the Crown Lands Office constantly correspond direct with junior 
Forest Officers and ignore the Superintendent. No head of depart- 
ment con be expected to maintain his enthusiasm and work well 
unless he is really treated as head and is made to feel that the 
Government has confidence in him. Another want, in my opinion, 
is the full introduction of a proper selection and demarcation of 
Crown forests. I have searched the Annual Reports of several 
years, and found no definite account of the area of land which has 
been set apart as permanent Crown forest under the Forest Act 
of 1888. And even in the Cape Peninsula, though I presume that 
Tokai, the upper platennx of Table Mountain, and parts of Wynberg 
Hill are reserved, there is nothing in the Report to show it, nor am 
I aware of anything in the way of permanent demarcation, except 
the fire-lines at Tokai. So far ns the Cepe Peninsula is concerned, 
it is a great pity not to secure those parts of the mountain which are 
still available, demarcate them, protect them from fire, and encour- 
age the re-growth of the indigenous tree and bush vegetation. 
And this should be done not only by tho Government but by tho 
Municipalit ies. 



One of the most interesting exoursions I made at  the h p e  
was to Orange Kloof, the valley on the south side of the mom- 
b i n  from which Wynherg derives ite water; and from which 
Capetown also, by means of a tunnel now under construction, 
will soon obtain a great increase to its supply. I n  the ravineo 
of that beautiful valley are many fine patohes of the old indigenone 
forest vegetation ; and, if not in the interest of the preservation of 
the flora, at any rate in that of the maintenance of the water-sup- 
ply, endeavour should be made to keep the area under forest and 
to encourage the tree-growth to spread over the scrub which in- 
tervenes between the forest patches, while at  the eame time to 

. work the forests carefully in such a way as to pay their expenses 
while ensuring that the ground ia never left uncovered. The area 
belongs, I believe, to the Wynberg Municipality, who already take 
steps to protect it from fire. I only hope they will go further, and 
not only save a beautiful remnnnt of old vegetation and ensure the 
permanence of their water, but form a financially profitable forest 
estate. These patches of old forest exactly resemble the similar 
so-called '' shola" woods of the Nilgiris in South India. And the 
resemblance is not outward only, for some of the mme genera, such 
as Ilex, M~rsine, Olea, Celastms, El~odendron, reappear a t  the 
Cape, and the beautiful tree-ferns (Hemitelia capensbr) rival the 
Alsophilas of India. The chief valuable tree is the yellow-wood 
(Palocarpua latifolia), and I saw not only good saplings of straight 
growth, but very numerous seedlings of this valuable wood, which 
only wnnted assistance in the shape of thinnings and the clearoaoe 
of creepers to develop well. 
" Hard Pear" (Olink capen.&), "' Saffraan " ( E l w r o *  cro- 

ceum), and '' Bssegai " (Curtieia faginea) are all common trees, and 
along the water-aourses occurs the " Red Els " (CunoniQ +), 
which seems to spread easily and grow quickly, so as to be likely to 
be of value in re-stooking. Among other useful trees were the 
" Ironwood " (Oleu laurifolia) and one or two other wild olives, the 
" Beukenhout " ( M ~ & M  melanoplrleos), the " Zmrt bast " ( R o y m  
lucida), and the " Wittehout " (l7e.a capensis), and though it is not 
likely that much timber can be made available for several yearn, 
there will be a good supply of fuel under careful working and 
possibly a fair number of pit props. Seeing that the exigenciea of 
the water-eupply preclude any complete cutting, the best system 
of trestment, in my opinion, for Orange Kloof (as also for the 
Nilgiri sholas) is that of periodic careful thinnings and a modified 
form of selection. Most of the species named are accustomed to ger- 
minate in the shade, but require light for their after-development. 



A thinning every ten years, to remove creepers, dry and fallen wood, 
and  a proportion of the tree%, especially unsound and crooked ones, 
in those places where the advance growth is assured, wonld yield, 
I imagine, at  least 10 tons of firewood. This means, if we assume 
t h e  area to be 1,000 acres, a yield of 1,000 tons a year, the sale of 
which ought to pay not only the expenses of protection but be suffi- 
cient for the gradual artificial re-stocking of b lanb and the 
construction of an export road. Possibly for the first ten years or 
w the returns wonld not be so good, but it wonld be worth the 
while of the Municipality to spend a little money yearly at first 
in order to form an estate that can maintain itself afterwards. 
If  possible, the cutting and extraction should be done by the 
Foresters, not by the purchaser, for the treatment of natural 
eveigreen forests requires care and professional skill. I n  the replant- 
ing, indigenous trees should be used as far as possible. On the 
drier slopes the cypress ( Widdringloniu juniperoidea), which dooa 
well, and the silver tree, which is a very fast grower and has a good 
wood, are obviously the best things to have, and wherever i t  can 
be grown yellow-wood should be introduced, remembering always 
that i t  prefers some shade and plenty of " humus." I visited Orange 
Kloof in the company of the Water-Works Engineer, Mr. Stewart, 
Count de Vasselot, and other gentlemen. The Forest Department 
itself has a small piece of old indigenous evergreen forest at  
Tokai, which badly requires creeper cutting and judicious thin- 
ning ; and on Wynberg Hill I understand that they possess 
the charming silver-tree forests-at least, there was in one place 
near the butts a great deal of felling going on, which I was 
told was by them. The silver-tree apparently reproduces extreme- 
ly well, especially if clear cut and if the ground, after the produce 
is removed, is burnt over; and its growth ie so faat that i t  probably 
can be profitably worked on a rotation of twenty years for fuel. 
Unfortunately it suffers badly from Dorth.edu, the white scale insect 
that is now ravaging the tree8 and orchards all over the Colony, 
and for which no remedy has as yet been successfully found. The 
silver-tree is peculiar to the Cape Peninsula, and the maintenance 
of the forest of it on Wynberg Hill is to be hoped for, in order to 
prevent the gradual extinction of one of the most beautiful and in- 
taresting trees in the world. 

I t  is difficult, from the Reporta, to judge of the success or other- 
wise, financhlly, of the Cape Forest Department, as those Reporb 
fail to give clenrly, as do similar ones in Indin, the balance sheet. 
The chief workings that are now going on are those of the Wor- 
cester Plantations of Eucalyptus for mine props and thoso of tho 
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Knysna forests for general timber, and most specially for railway 
sleepers. The Worcester Plantation was formed in 1876 to 1878, 
and covers an area of 127 acres, having cost up to date £3,240. It 
contained in 1889-90 about 129,000 cubic feet, showing a mean 
annual growth of 75 cubic feet per acre. I t  is now to be felled 
for mine props, and is expected to yield a revenue of £15,000 during 
the next five years, when i t  will be allowed to grow up again from 
coppice. I t  seems a pity that the workings should not have been 
extended so as to give a fixed annual yield instead of a periodic one. 

The workings at the Knysna, a valuable natural forest of ever- 
green trees with a large percentage of over-mature and unsound 
timber, are being carried on under a rough working plan formed 
by Count de Vasselot. Not having seen the forest, I am unable pro- 
perly to criticize the scheme, but I should think it would have'been 
better to have gone over the forest in a preliminary rotation, as is 
done at Dehra Dhn, in order to regularize the growth and fit it 
better for a permanent working plan. Here, too, difficulties come 
in by the wish of the Government to make money speedily, resul t  
ing in orders to supersede the working plan, and consequently the 
result is that the fellings seem to be confined to the sound and good 
trees, the unsound being left and the less valuable kinds encouraged. 

There is, no doubt, great scope for the extension of forest opera- 
tions at the Cape in the demarcation and management of the old 
natural forests and the formation of plantations where none such 
exist, but if really good work is to be done; better officers and a 
better organization are required, together with more system and 
less interference. The Worcester Plantation alone shows what can 
be done, and considering the fine local market which exists, i t  would 
seem that the Cape Forest Department has every chance of a 
great future, and of rendering very great services to the Colony 
both materially and financially. The chief difficulties lie in the 
scarcity and cost of labour and in the lowness of the rainfall, the 
distribution of which is best seen from the map accompanying, pre- 
pared by the late Mr. J. G. Gamble, M.I.c.E., formerly Hydraulic 
Engineer to the Cape Government, for the Hand-book to the Ex- 
hibition of 1886. From that map i t  will be seen that only a few 
small areas have a rainfall of over 30 inches, while the central and 
western parts have less than 18 inches. The hill ranges are very 
bare, and i t  will be a work of the greatest value to the Colony if 
portions of them enclosing tho head-waters of the chief rivers can 
be reserved, protected, and allowed to reproduce, artificial planting 
being resorted to in good localiti~s to assist in restoring the dd 
forest, which is said to have onco cxistd. The work might ad- 
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wntageously be taken in hand in co-operation with the Hydraulic 
Department, which will, I supppose, gradually continue the good 
irrigation works of which the success of Van Wyk's Vley and 
Brand Vley and other storage works have shown the value. At  
Kimberley the De Beer's Mines Company have taken up an area 
for the formation of a forest, and are now engaged, under the 
Superintendent's advice, in planting up. If successful, it will be 
very valuable, as Griqnaland West is nearly quite bare of indigen- 
ous tree vegetation. 

The vegetation of the Cape Peniusula has been described by Mr.H. 
Bolus, in the '' Official Hand-book " printed for the Indian Colonial 
Exhibition in 1886. To the stranger the " bush " growth is a very 
striking one, though in outward appearance there is some resem- 
blance to the heath flora of Europe. On the " Flats " heaths abound, 
some of them very handsome, and with them are several Protence~, 
most conspicuous of which is the '' sugar bush " (Protea cynaroidea), 
with large, pink, upright flowers, which is common on the lowest 
gentle slopes about Claremont and Wynberg. At  the season of 
my visit, the winter, the flora was said to be at its worst ; however, 
I found many most beautiful and interesting p lank  I could not 
help being struck with the brilliancy of colouring in red, yellow, 
and white of the bulbous Oxalises, while the blue Crocnslike 
Babianns stud the ground between the bushes and even along 
roadsides. Tufts of sedge-like Restiacea are common, and very 
interesting as representatives of an order which is not usually seen 
in the northern hemisphere. Shrubby Polygalas and Muraltias 
are common and handsome, and sweet-scented Thymelaces and 
Brnniaceoe alternate with the heaths and geraniums. I was too 
early for the orchids, and indeed only fpund three species altoge- 
ther, &., Liparia capenaia on the " flats," Diaprn.8 cap& on the 
hill slopes, and the abundant Satyrium coriifolium, finding no Diaae a t  
all. So, t ~ o ,  I got but few of the Gladioli and other Irides, which 
are so beautiful and so eagerly searched for as ornaments of the 
drawing-rooms of the Cape ladies and called "Africanders." Of 
ferns I got several very interesting ones, one or two Hymeno- 
phylla, a curious Schkaa growing in tufts on the mountain, Poly- 
podin and Acrosticha in the " Kloofs," with tho tree-fern and the 
handsome Todea af&caiia, a beautiful Cheilanthea, and somo hand- 
somo Pellaaa. 

biy return journey in the " Drun~rnond Castle " commenced on 
the 16th July, and on tho 4th August I again landed in England 
after an absence of about 24 months, of which about 5 weeks were 
spent in the Cape Peninsula. The trip to tho Cape and back is n 
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pleasnnt one for any one in search of a change of climate and sea 
air, and i t  is by no means expensive, as the first-class return ticket 
from London comes to about £63, and with care and some economy 
a three months' trip need not cost much more than £100. The 
steamers are well fonnd, comfortable, and fitted with all the latest 
appliances. They have steward's bands, which play every evening, 
and the officers are usually very courteous and obliging. The 
voyage is of course rather monotonous, as land is rarely seen and 
stopping places are few, but the South Atlantic w s  are beautiful, 
and the Northerner is always interested in the shoals of porpoises, 
the " Portnguesb men-of-war," the Mother Carey's chickens,.and 
the flight of the long-winged albatross. 

Altogether, though only about five weeks in the country on the 
whole, i t  is surprising what a large amount of information I w u  
able to gain and how interesting I fonnd it. Everywhere I was 
received with the greatest kindness and hospitality, and I am sure 
that no one in England who wanta a complete change and can spare 
two or three months for the purpose, would be disappointed a t  hi 
reception in the Colony or with its fine climate, its ~ u t i f u l  natural 
scene ry, and its lovely flora. 

J. 8. GAMBLE. 

THE SECRETION FROM Roo~s.-bcent investigations on this 
subject undertaken by D. Hans Molisch have shown that the acid 
secretion from the roots of plants attacks organic even more power- 
fully than inorganic substances, not merely dissolving them, but 
causing in them important chemical changes. I t  exercises both a 
reducing and an oxidizing power. I t  stains guaiacnm blue. It 
oxidizes tannin and humin substances, and hence greatly promotes 
the decomposition of humus in the soil. I t  transforms cane-sugar 
into reducing sugar, and has a light diastatic action. Plates of 
ivory are corroded by it. The root behaves in many respects like 
a fungus, specially in the fact that the fungus alters the organic 
constituents of the soil by definite excretions, and cansea their 
more rapid decomposition. This root secretion does not merely 
impregnate the epidermis, as has been generally s u p p e d ,  but 
b often excreted over its surface in the form of drops.-Itadian 
Agrieultutist. 



NOTE REGARDINQ CERTAIN INDIAN TANNING 
MATERIALS. 

( Concluded from page 364). 

" Many qualities of Sumach, however, are sold in this county,  
which contain less than 19.5 per cent., i.e., the percentage of the 
commercial sample examined ; I consider, therefore, that the follow- 
ing Indian tannin matters might probably find a market in 
Europe :- 

dToodfmdia &ribunda (flowers). 
Phyllanthua Embliccr (leaves). 
Terrninalia belwica (fruit). 
Anogeisaua latifolia (leaves). 
Dioapyroa Embqyopterb (fruit), 

'L With reference to the above, I may say that the fruit of 
Terminalia be&a is already sold in this country, and employed 
as an adulterant of ground lnyrobalans (T. Chebula). The dried 
fruit of Dioapyroa Embyopteria is somewhat tough, and conse- 
quently difficult, if not impossible, to grind : it could only be used 
as an extract. The leaves of Pliyllonthua Emblica and of Anogeie- 
nu latifolia, carefully dried and possibly ground, ought to 5nd a 
ready sale, I should think. 
'L If proper appardtus for extracting the first seven tannin mat- 

ters on the list were erected in India, I see no reason why a good 
trade could not be carried on with this county  in tanning extracts. 
This would save the expense of carriage very n~aterially ; and 
Indian labour being cheap, the cost of production would alao be 
somewhat reduced. 

I was somewhat surprised to find the flowers of Woodfordia 
m u n d a  contain such a large percentage of tannic acid ; but i t  
explains why the Hindus use these flowers in connection with 
alum aa a mordant and with other dye-stuffs, e.g., Mwinda, a3 
mentionod in the Exhibition Catalogue. I t  would be interesting 
to examine the leaves of this plant. 

The remarkable difference in the percentage of tannic acid 
contained in the inner and outer portions of Terminalia belerka 

8 L 
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is worthy of note. I n  the fruit of T. .  Chebula I did not observe 
such a distinction of parts, but I find that on p. 500 of Crooke's 
lfand-book of Dyeing and Calicoprinting, it is stated that the stone- 
like kernel of T. Chebh ' contains no tannic acid, which is mainly 
present in the pulp.' 

" The concentration of the tnnnic acid in the leaves of Phyllarthus 
Emblica while the fruit aontains mere traces is also remarkable. 
Unless, therefore, the sample of fruit examined has been damaged, 
or that it is wrongly* labelled, the Hindus make a great mistake 
in employing it as a tannin matter. From the Exhibition Cata- 
logue I judge they always use it along with some other really 
tlseful tannin matter, e.g., myrobalans. 
" The utility of Sijmplocos racenlosa bark does noidepend upon 

its containingany taullic acid ; and I am at a loss to account for its 
use as a tan by the natives of the Central Provinces (see Exhibi- 
tion Catalogue, p. 15ti). Its ash contains a large percentage of 
carbonate of soda, and this may account for the mode of its em- 
ployment as given, see p. 155, Exhibition Catalogue, under the 
bcad of Rubia sikkimensia, although I cannot explain the process 
there given ; I fancy some detail bas been inadvertently 0rnitted.t 

" The barks of Chops Roxburglrii and Mullotur philippinensir 
saem to be poor tannin matters ; ~ n d  I cannot explain why the 
former should be described as a ooluablc $ tan (scc p. 151, Ex- 
hibition Catalogue). 

" 1 shall be glad to examine such other tannin matters as yon 
may desire to send." 

The fruits were cormctly labelled; but we have here another pmot ol 
tile importance of the question of age a t  which fruits intended M t sar  nbould 
be oolhxted. The fully ripe form of Phylladhw probably containa no bunk 
w i d ;  a t  dl evsnb, i t  is a pleasant fruit to eat. and in largely made into pra 
serves. The 8aGPle examined by Profeaeor Hummel may have been over-ripe. 
The unripe fruit is intoneely bitter. 

t The Profesaor'n suggestion that the bark is used on account of the d it 
contains, and not because of any tanning or dyeing property, is oonfirmed by the 
operation described as pursued in Mmipur. At p. 156 of the CPtalogw it n 
stated that the bark ir burned and the salta contained in the rsh ertrcrcted; d 
that  it is the liquid thus obtained that is used. I do not think any part of t h  
dencription hm been omitted, and the process of dyaing there described ru 
witnessed by the writer. 

$ Mangrove barks are uniformly eo designated by writers on the rubject. It 
wol~ld be curious if chemical renults dinproved popuhr favour. Probably the 
Indian Mangrove bark in not so good .a that imported into England h m  othu 
countries. 

NOTE.-For Professor Hammel's Table of Analysis, am next pmgo. 
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a- %! A FUTURE FOR T m u  LEAVES. 

4- I t  is scarcely necessary to comment 
tl u 

6 further on Professor Hummel's remarks - regarding the tans with which his re- 6 6 
port deals. He  alludes, however, to G .b 
one or two, with regard to which 
special mention has not as yet been 

aV made, and he furnishes besides inter- 
esting supplementary facts regarding 
some of those briefly discussed in the 
early paragraphs of this pamphlet. His  
opinion that there seems likely to be 
a future for the leaves of Pl~ylltnthua 
Emblica and Anogeiscnur Irrt~olia will 
be read with much interest. These 
trees abound throughout the drier tracts 
of the great central table-land of In- 
dia-a region inhabited by the very 
poorest of her people. It remains, 
therefore, to asoertain the season a t  
which these leaves possess their maxi- 
mum amount of tannic acid. Should 
this correspond with the period of leaf- 
shedding-a period when miles of 
country become often literally strew- 
ed with them-an indefinite quantity 
might be collected, affording thereby 
both fuel to boil the liquid with, and 
material from which to prepare the 
decoction. But i t  is necessary to de- 
termine not only the period of the g r ~ e  
est yield, but also whether an extract 
could or could not be profitably pre- 

' pared, or whether a dried powder of the 
leaves would not be preferable. In 
the same region where PhyUanthus and 
Anogeism abonnd, Terminalia tomen- 
toea (the Bsna) and Slrorea robwsta (the 
sS1) are also plentiful. Incidentally 
allusion has already been made to the  
last two trees, and the tans obtained 
from them shall be reverted to later 



A NOTE REOARDINO OERTAIIP INDIAN TANWINO MATICBlALB. 449 

on* ; but i t  might be suggested in passing that as the four above- 
mentioned trees are rich in tanning matter, it would be worth 
while to ascertain whether an accidental or previously determined 
definite inixture of the leaves, fruits, and barks of all four would 
not afford a useful tanning principle. 

It is next to impossible to avoid the conviction that very little 
skill would be necessary to make a mixture of all the tanning 
materials mentioned above, and after having extracted their active 
tanning principles, to free the half-stuff thus obtained largely, if 
not entirely, of any objectionable colonring agents ; nay, even to 
prepare on the spot chemically pure materials. At all events, i t  
would seem desirable to ascertain if it would pay to extract a 
cmde tannin from any one, or from a mixture of some of the four 
materials mentioned above. But to these might be added a fifth, 
&., Woodfordha fEoribunda. By the addition of that handsome 
shrub to the list of trees already enumerated, a characteristic 
feature is obtained of the vegetation of an immense portion of the 
jungle or open forest tracts of India. Indeed, the whole of that 
region might with much truth be called the tanqin-yielding forests of 
India ; for, while the myrobalans are not so plentiful there, as the 
abovementioned plants, their habitats are interspersed with the 
mahua (Baseia latifolia) and the wild mango (Mangifera i ndk ) .  
This leads naturally to the consideration of the two trees of the 
series with which Captain Wood has been experimenting, triz., the 
d l  (Shorw robusta) and the asna or asaina (Terminalha t o m a t e  
sa). Enough has been said, however, as to the region over which 
these trees occur. Suf%ce it to add that the d l  is one of the 11lost 
abundant and at the same time one of the most valuable trees 
which frequent the subtropical forest tracts of India. I t  occurs 
in the mixed forests of the Sub-Himalayan belt from the Bas 
River in the Punjab to Assam ; is met with also in the eastern 
part of Central India, and on the central tableland from the 
Ganges to the Godaveri, and extends westward to the longi- 
tude of Mandla, with an outlying patch on and around the 
sandstone hills of the Pachmarhi Range. But there are four 
or five other species of the same genus which are believed to 
be similar in the character of their barks, and hence for tanning 
purposes these may be included with S. rolueta, thus extending, 
by means of S. obtuea, and S. eiam&, the area of distribution 
from Assam through Manipur to Burma ; and by means of S. 

We have omitted this from our Extreot, as the re~nlts of Captain Wood'r 
work have been embodied in an artide at page 61 of VoL XV.-+ED.] 
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Talura and S. Tumbuggaia from the central table-land of India to 
Mysore and Madras. Should, therefore, a prepared extract from 
Shorea bark proye of value to the tanner and obtain a remunera- 
tive price, there would practically be no limit to the supply. The 
timber afforded by these trees is one of the most extensively used 
woods in India ; and i t  would, indeed, be hard to form even an 
approximate estimate of the number of trees annually tbrown 
down for railway sleepers and other such purposes, or of the 
amount of bark periodically wasted. These facts may be acoepted 
as strengthening Captain Wood's contentions, which are more or 
less of a local and accidental nature, &., that railway extension 
is causing imnlellse numbers of trees to be felled, the barks of 
which are at present put to no useful purpose whatsoever. 

REPORT ON THE YIELD O F  CATECHIN FROM FIVE 
DIFFERENT QUALITIES O F  THE WOOD O F  ACACIA 

CATECHU I N  OUDH AND BURMA. 
I. 

EARLY in 1889 an inquiry was started why the professional 
makers of kattah refused " Khair wood" without white spots, and 
only worked up those stems which were found to have white spots 
scattered all through their heartwood. I t  was reported that the 
makers of kattah cut into the trees for the purpose of examination, 
and leave those stems unused which show no white spots. Much 
damage is thus done to the forests. 

A preliminary examination in India showed that the wood with 
spots yielded more extract than the wood without spots. The rela- 
tive yield of kattah was, however, not so easily determined, and I 
offered to inquire more thoroughly into the matter during my fur- 
lough in Europe. l have, for this purpose, been provided with 
samples of wood and with extracts made by the kattah makers in 
Ondh and by the cntch makers in Burma, also with printed notes 
on catechu and its manufactvre in India. 

I find, also, much information on record in Europe about cntch 
or cntechu, also gambier or Terra Japonica, but much uncertainty 
exists about the composition and properties of the principal com- 
pounds, catechin and catechu tannin. No record existsof any exami- 
nation of the wood which yields the cutch. 

The active principle of cutoh is the tannin, that variety of tannin 
which is called catechu tannin, and which forms a greenish brown 
compound with ferric salts. As a rule there is, however, also a t e -  

c hin in tho cutch. Kattah, which is used in India for c~nsumptian 
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with betel and lime, has catechin for its active principle. Pure 
is almost entirely catechin. Catechin and catachu tannin 

are similar in composition, and resemble each other in some of their 
properties. Cateahin is ensily changed into tannin or a similar 
substance, but not the reverse. Catechin is soluble in hot water, 
and practically insoluble in cold water. The tannin dissolves in 
water of any temperature. 

m i s  different behaviour towards cold water enables us to separate 
the two substances from each other. Yet this operation is not as 
easy as might be thought, because the tannin in the solution rehrds 
the separation of the catechin. After long standing of concentrat+ 
ed extracts of the A d  Catechu wood, which are mixtures of 
catachu tannin and catechiq, all the catechin is not separated. 
Some appears always to remain in the final residue with the tannin. 

Two extracts, A and B, were made in Burma from the woods 
named A and B, and sent as prepared samples of catechu with the 
wood specimens. I treated these samples very carefully with acetic 
ether and with hot water, but 1 was only able to obtain 6 per cent. 
of catechin from them, whilst catechn ie generally supposed to con- 
tain more catechin than that. 

When trying to extract and crpstallize catechin out of small 
quantities of the wood of Acaciu Catechu, complete failure is the 
result if the solutions are diluted, and if the wood is boiled and 
treated for a long time with the object of making the extraction 
complete. A rapid treatment and concentrated solutions are in- 
dispensable. The following method may be followed :- 

About two ounces of finely cut wood are boiled for half an hour ' with 20 times their weight of water. The decoction, freed from 
the wood, is reduced in bulk on the water bath until it begins to 
become syrupy, or until it is estimated to contain about 6 per cent. 
of catechin. The liquid is then allowed to stand in a cool place for 
four days, or at the most five days. The catechin never separahs 
a t  once. Even cooling to freezing point has no effect, but after 
standing a night there is separation in most cases. When the pro- 
portion of catechin is small in comparison with catechu tannin, i t  
may happen that it takes two days until the separation begins, and 
in such cases it will be good to let the liquid stand 6ve days. Stir- 
rink the liquid is advisable. Immediate crystallization of catechin 
is sometimes effected by the addition of some ready crystallized 
catachin to the over-saturated soiution and stirring. The addition 
of a drop of a mineral acid has also sometimes the effect of making 
the catechin separate. The chief agent in this process of separa- 
tion is, however, time. After enough time has been allowed, the 
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catechin is brought on a filter and roughly washed with cold watm, 
The atechin is then dried by exposure to dry air. The air must 
not have a higher temperature than 40 degrees Centigrade. Heat 
injures or destroys the damp catechin. The accounts of the ma- 
nufacture in India agree also about the drying of the product by 
air and not by artificial heat. After the catechin was completely 
dried in warm air I left i t  for some time in the desiccator. When 
I weighed it, i t  had reached snch a state of dryness that it'kept 
increasing slightly in weight on the scale pan through absorption 
of moisture from the air. 

Once the catechin is thus separated and dried i t  remains un- 
changed for years, as is shown by the constancy of the ka t td .  
The pure catechin, after being dissolved in hot water, separates 
immediately on cooling. There is no snch delay as in the case of 
mixtures of catechin and tannin. When dissolved in eight times 
its weight of hot water and then cooled, the catechin separates in 
such numbers of microscopical crystals that the liquid becomes stiff. 

At the same time we notice how easily the catechin is decompos- 
ed whilst in solution. The recrystallization of catechin yielded, on 
the average of three trials, only 68 per cent. of the original weight. 
The original catechin was airdry, and the second catechin was 

- dried in the desiccator and was a little purer, but still the actual 
loss of catechin through the simple solution in hot water, crystal- 
lization, and drying cannot be less than 25 per cent. 

I f  mere crystallization of catechin by means of hot water c a w  
such a loss, it is not astonishing if the decoction of the wood with 
water does not yield the complete amount of the catecbin. 

The filtrate from the catechin is evaporated on the water bath 
and the residue weighed. We thus know how much soluble matter 
was extrseted from the wood, and find the proportion of c a k h i n  
in the whole extract. 

Further treatment of the residue with the aid of acetic ether 
yielded often a little additional catechin. But i t  was not enough 
to affect the result much, and as in some cases only the merest trace 
of catechin was obtained from the residue, the removal of catschin 
by the main process appears so far satisfactory. 

I made now witb each of the woods a further trial. I treated a 
portion of finely-cut wood with much hot water, so as nearly to 
exhaust all soluble matter. I desiccated the extract and weighed 
the residue. From this I obtained the maximnm percentage d 
solubles in the wood. During the rapid extraction of catechin I 
obtained less total soluble matter, but I have also placed the figures 
on record for the purpose of comparison. 
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From the average proportion of catechin in the extracts and from 
the maximum yield of extract of each wood, we calculate then the 
maximum yield of catechin of each. The following sbmples of the 
wood of Acacia Catechu were examined :- 

Oudh No. I.-Reported by the kattah makers as unfit for making 
battah. One in a thousand of the large pores of the heart-wood 
filled with white substance. 

Oudh No. 11.-Reported as good for kattah. About one in six 
of the large pores filled with white. 

Burma A.-Reported by the Burmese as having no white spots. 
Has no spots, but cracks filled with white matter (kereal). 

Burma B.-Reported by the Burmese ss having spots. One 
in twenty of the pores white. 

Burma C.-Selected by the Forest Officer as having distinct 
spots. A very beautiful specimen with large white spots. About 
one in every three pores white. 

The following Table shows the amount of extract obtained at 
different trials. The extract was of such dryness that it just began 
to increase a little in weight on exposure to the air :- 

Wood. Maximum Per cent. Fatract per cent. 
Oudh No. I., .. .. 6, 9, 10, 14, .. .. 14 
Oudh No. II., .. 4, 15, 15, 16, 17, 19, 23, 24, 24 
Burma A, .. . . 12, 15, 17, *. .. 17 
Burma B, .. .. 14,15,16, . . .. 16 
Burma C, .. . 16,16,20,20, .. .. 20 

The following Table shows the amount of catechin separated out 
of the woods. Percentage of catechin in the extract :- 

Wood. Pernutage of Catechin in Mean 
the Extract. Per -t- 

Oodh NO. I., . . .. 33,38, .. . . .a 36 
Oudh No. II., . . 27, 31, 38, 64, .. .. 40 
Burma A, .. .. 9, 19, .. . . .. 14 
Burma B, .. .. l 7 , 4 6 , . .  . . . a  31 
Burma C, .. .. 21, 36, .. . . .. 28 

From the above'we calculate the total yield of catechin in these 
five woods as follows :- 

Oudh NO. I., . . .. 5 per cent. catechin from the wood. 
Oodh NO. IL., . . - a 9  ,, I P 91 

Burma A, .. 0 . 2  ,, 8 ,  11 

Burma B, .. 0 0  5 ,, 9 )  9 )  

Burma 0, .. 0 . 6  ,, ) I  9 ,  

3 Y 
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W e  have thus ascertained the following facts. TVoode with - 

white spots are richer in extract and richer in catechin than those 
without spots. From all woods catechin may be extracted by the 
above-mentioned method with hot water. The Oudh woods are speci- 
ally favourable for the manufacture of catechin. This explains why 
the manufacture of kattah lias specially developed in Oudh. Kattah 
should be 1)ure catechin, containing as little tannin as possible. 

I examined kattah from Oudh, which was bought in the bazaar 
a t  Debra Illin, North-West Provinces. I t  consisted of rectangn- 
lar pieces about 2 inches long, The pieces are earthy inside, and 
they have all round their surface a hard crust, o n w i g h t h  of a n  
inch thiek, rich in tannin. 

For the determination of catechin I only took the inner soft 
portion of the pieces. Even this inner purest portion contained 
3 per cent. of wood splinters and sand. Ths recrystallization yield- 
ed the following proportion of catechin :- 

34, 38,48 per cent., or on average 36 per cent. 
The kattah which was manufactured for the Oudh Forest De- 

partment and sent to me with the snmples of wood of Acacia 
Cateclcu early this year, yielded 62 per cent. ci~techin. It was 
therefore much richer and purer than the kattalr of the bazaar. 
But still it. containod also 4 per cent. of wood splinters and 2 per 
cent. of sand. 

l t  would now appear advisable that iu the Oudh forests both 
classes of trees should be utilized for the manufacture of kattuh 
and of catochu. The inferior trees might be treated separately. 
I f  the manufacture could be centralized i t  would be possible to w e  
machiuery for cutting up tlie wood, and to carry on the whole 
work on a large scale and with improved appliances. That portion 
of the extract which would remain over after the separation of the 
catechin could be utilized for making common cutch or catechn 
for the European market. 

I n  Carl Feuerlein's factory, near Stuttgart, South American 
woods are used for making extracts of vegetable dyes, one of them 
very similar to catschu. The extraction is effected with hot water 
under ordinary pressure, and the decoctions are  concentrated a t  a 
lower temperature in vacuum pans. The vacuum increases the out- 
turn, because it prevents much of the dyeing material from being 
decomposed. The imported Burmese cutch is subjected to a puri- 
fying process, and also finally evaporated in vacuum pans. It is, 
therefore, possible that vacuum pans would also effect a saving in 
the manufacture of cutch in India. 

12th March, 1890. H .  ~TARTH.  
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11. 
On the 12th of March last I had the honour to report on the 

amount of catechin and tannin contained in the wood of Acucia 
Catechu from Oudh and from Burma. 

I found from 5 to 9 per cent. catechin and 1 0  to 1 5  per cent. 
tannin when using two or three onnces of the wood for each trial. 
To test my method further I have now treated larger quantities, 
namely, 50 tBs. of wood No. I. from Oudh and 30 flss. of supposed 
No. II., which had both been sent to me by the Oudh Forest De- 
partment. I cut the wood on the lathe into shavings of ,bth inch 
thickness, and boiled two or three times with water. The liquid so 
obtained I concentrated over the fire and finally over the steam 
bath, until it was dark brown and thick, and began to form skin a t  
the surface. I then let cool, and afterwards stirred it up with a 
trace of ready-made catechin. Finally, it was allowed to stand for 
five days in a cool cellar, during which period the catechin crys- 
tallized out. 

After dilution with cold water I put the liquid through the filfer 
press. The cakes of catechin were then dried in the open air a t  
ordinary tempersture. The liquid which flowed off from the cate- 
chin was put to evaporate until it was nearly solid. I t  w;rs then 
poured into a paper mould, in which it solidified. Of kle produce 
so obtained I have the honour to submit samples according to the  
subjoined list. 

The Oudh wood No. I. is the poorer quality, from which the Ondh 
local kattah makers declared they mere unable to make liathh or 
impure catechin. I obtained 3.7 per cent. of dry pressed catechin 
(the purest kattah), and 12 per cent. of pure hard catechu tannin. 

The 30 fis. of Oudh wood No. 11. were sent by the Forest 
Department evidently by a mistake. Instead of being the rich 
kind of wood with a large percentage of catechin, and recognized 
by  white spots, they were a poor kind of wood, in which I could 
recognize but the merest trace of white spots. When boiling this 
wood I also used an iron vessel, which I thought was not dangerous, 
because it had been newly tinned, but the tinning was insufficient, 
and iron rnst got into the liquid. Iron is such a great eneky in 
the manufacture of catechin that iron vessels, whether tinned or 
galvanized, will have to be ahsolutely avoided. In  consequence of 
this mishap with the iron, the supposed wood No. 11. yielded me 
only 2 per cent. of catechin, besides 11 per cent. of catechu tannin, 
of both of which I have the honour to submit samples. According 
t o  my former trials on a small scale, good wood No. 11. might have 
yielded me 9 per ccnt. of catechin and 15 per cent. of tannin. 
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No serious mishap, however, took place with the 50 Ms. of wood 
No. I., and it was of chief importance to prove the usefulness of 
this wood No. I. for catechin manufacture, because the local makers 
refuse to use the wood, although i t  grows with the other in the 
same foresta, and is of the same species, Acan'a Catechu. 
1 have now the honour to propose an improved method of mak- 

ing catechin and tannin in the North-West Provinces. 
Whilst, according to the reports, the local kattah makers cut into 

the heartwood of the trees, and leave those trees standing injured 
and unused which have no white spots, it will be in the interest of 
the Forest Department if both trees No. I. and No. 11. are used 
up at the same time for the same purpose. 

The smaller yield of catechin from the trees No. I. will be com- 
pensated for by the manufacture of tannin for the European market. 
This catechu tannin will fetch its price there as a catechu of supe- 
rior, uniform, and always trustworthy quality. From the wood No. 
II. the improved method will also utilize a large quantity of tan- 
nin or pure catechu, which has hitherto been wasted. The peopie 
pour their mixture of tannin solution and catechin upon eand, 
when the catechin remains and is dried into cakes, whilst the tannin 
soaks away into the sand. 

The catschin itself is also very impure. Taking the whole pieces 
of 6 Ms. of ksttah, softening them with cold water, and putting 
them through the filter press, I obtained 59 per cent. of a i rd ry  
catechin cakes, 25 per cent. of tannin in solution, and 16 per cent. 
of sand. For the imperfect and wasteful method of filtering through 
sand, it is proposed to substitute the filter press. The filter press 
is now universally introduced for separating solid matter from li- 
qnids, and it is of special utility in the manufacture of catechin. 
The separation of eiitechiu from the strong tanpin solution by 
ordinary filtration is very difficult, and dilution causes loss of c a b  
chin, because the latter, on standing with water, becomes converted 
into a soluble substance. The filter press, which effects the separa- 
tion of the catechin rapidly, is therefore qnite indispensable. Its 
application alone will give qnite a new start to the process of c a b  
chin extraction. 

But the cutting up of the wood by machinery will also afford a 
great advantage over the present method of cutting i t  into coarse 
ohips by hand. If we add for earthen pots large copper vessels 
for boiling the thin shavings of the wood and for concentrating the 
liquid, we have all that is required for the economical production 
of catechin on a large scale. 

The final desiccation of the tannin solntion, from which the cate- 
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chin has been separated, wonld also be a difficult process if done in 
the ordinary way. I t  wonld reqaire many hours of stirring, be- 
cause the hot thick liquid forms skin on exposure to air, and it  is 
only constant tearing of the skin which renders evaporation possi- 
ble. For this part of the process it  is therefore advisable that 
vacuum pans be used. By their means the evaporation will be 
accelerated, and the injury done to the tannin by the boiling will be 
reduced to a minimum. 

The complete apparatus for the improved process does not cost 
much. Mr. J. Gyiketta, an expert for dye and tannin extraction, 
bas given me the following figures :- 

A manufactory for extracting 10 tons of wood daily consists of- 

2 steam boilera, each of 1,000 square feet £ 
heating surface, ... ... ... 1,000 

Setting up and chimney, ... ... 250 
1 steam engine of about 100 H.-P. (or a 

turbine if there is water-power), ... 600 
2 wood-cutting machinee, ... ... 200 
6 copper vesaele for extraction, ... .... 450 
2 copper vacuum pane, 'erch with 500 square 

feet heating snrface, ... ... 600 
1 air pump for the vacuum pans, ... ... 250 
1 filter pump of 100 square feet surface, ... 200 

Reservoirs, ... ... ... ... 50 

Total, ... £3,600 

This sum is intended for Europe, and eqnals abont Rs. 50,000 
in Indian coin. No provision is made for sheds, houses, wells, &c., 
and there will be the cost of transport to India, and to the site 
in the North-West Provinces. Many spare parts of machinery 
will also be required, to avoid delay in repairs. But all this and 
every possible expenditure, including the deputation of an expert 
for two years, will be more than met, if we assume a total cost of 
one lakh of rupees. 

A factory, costing one lakh of rupees will in 200 working days 
per year produce abont 3$500 maunds of catechin, and 7,500 maunds 
of tannin dye. The value of the former in India will be at least 
Rs. 1,10,000, considering its great purity, and the value of the latter 
in India for export to Europe will be about Rs. 90,000. The tot81 ' 
value of produce per year will be about Rs. 2,00,000. The annual 
produce of the factory will therefore be worth twice the original 
cost of the factory. 
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The conditions are therefore very favourable, and there is little 
doubt that private enterprise wonld readily step in if the case was 
made known, and it  would be easy to overcome all competition and 
to obtain the monopoly for the manufacture. 

Catechin or kattah is, however, an article of everyday use in 
almost every household in India, and there are reasons why it 
wonld be better that the Government of India should obtain this 
monopoly. Moreover, the Government are either in possession of 
the Acacia Catechu forests, or else they have the control over the  
production and supply of the wood ; it is therefore quite suitable 
that the Government should undertake the work. 

I wonld be obliged if you wonld be so kind and permit my com- 
ing to London before my return to India, that I niay personally 
report on the subject, and, if you advise, communicate with consu- 
merR of catechu and manufactures of dyewood extracts in England 
for the purpose of proving still further the advisability of the pr* 
posed work. 

I have the honour also to enclose the account of my expendi- 
ture from 5th 'March last. I t  amounts to 275 marks 78 pfennige, 
which equals £13 9s. at  to-day's rate of exchange. 
List of Samples sent on the 9th of August by post ci6 Hamburg 

to the Under Secretary of State. 

Wood of Acacia Catechu, No. I., one piece. 

Wood of Acaciu Catechu, No. II., one piece. 

Gmmmsa 
Indian kattah, ... ... ... ... 125 
Indian kattah, taken through the filter press, ... 600 
Catechin from No. I. wood, ... ... ... 560 
Catecliin from No. 11. wood, ... ... ... 290 
Tannin from No. I. wood, ... ... ... 770 
Tannin from No. 11. wood, ... ... ... 350 - 

Total weight of kattah, catechin, tanuin, 2,695 

The whole was reported in the customs sheet as 3 kilogrammes 
catechu. 

CANNBTATT, TIT~~RTLMBURO, 

11th August, 1890. H. WABTH. 



STATEMENT OF AVERAGE SELLING RATES FOR 
TIMBER AND BAMBOOS FOR THE QUARTER 

ENDING 3 0 ~ ~  SEPTENBER, 1890. 

HA1 10' tors (poles), per score from 
Bbl karis, 12' x 5" x 4" ,, ,,. 
Sdl bed-posts, 7' x 2)"x  24" ,, ,, 
Bamboos of 9 '  to lo', per 100 score, ,, 

AT CAWNPOBE. 
661 10' tors (poles), per score from 
Sain karis, 12' x 5" x 4' ,, ,, 
861 bed-posb, 7' x 2b" x 24" ,, ,, 
Bamboos of 9' to lo', per 100 score ,, 

AT BULANDBHAHR. 
Sgl 10' tors (poles), per score from 
SBI, sain, &c., karis, 

12, x 5" * 4', } " " 

841 bed-posts, 7 ' X  2)" x 24 * ,, ,, 
Bamboos of 9' to 10') per 100 score ,, 

AT PILIBBIT. 
811 10' tore (poles), per score from 
Sdl karis, 12' x 5" x 4" ,, ,, 
Sbl bed-posts, 7' X2)" x 2f ,, ,, 
Bamboos of 9' to lo', per 100 score ,, 

AT BARCILLY. 
Sdl 10' tors (poles), per score from - 
661 karis, 12' x 5" x 4" ,, 

J 9  I 
Gain karis, 12' x 5" x 4' ,, ,, 
881 bed-posts, 7' x 24" x 24" ,, ,, 
Bamboos of 9' to 10i, per 100 score ,, 

AT MORADABAD. 

BS. A. P. RS. A. P. 

1 0 0 0 t o 2 0  0 0  
25 0 0 ,, 40 0 0 

7  8 0 ,, 12 10  0 
25 0 0 ,, 80 0 0 

o o o , ,  0 0 0  

o o o , ,  0 0 0  
55 0 0 ,, 60 0 0 

Sdl 10' tors (poles), per score from 20 0 0 to 22 8 0 
Hbl, sain, &c., karis, 

12' x 5" X 4", } 9 ,  1, 50 0 0 ,, 60 0 0 

841 bed-posts, 7' x 24"x 24' ,, ,, 12 8 0 ,, 15 0 0 
Bamboosof 9'to 10', per 100 score ,, 50 0 0 ,,I50 0 0 

S. EARDLEY-WILMOT, 
Ofy. Conservator o j  Forests, Central Circle, 

N.- W. P. and Oudh. 
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(Continued from page 372). 

THE planting up of a few hundred acres per annum is all very 
well, but it does not constitute forest conservancy on a s a l e  in due 
proportion to the extent of the Colony, especially as many of tbe 
exotic trees which have been planted are not likely to prove useful 
as timber trees. The principal part of the Conservator's energy 
should be directed towards the selection and demarcation of far- 
ther and more extensive forest reserves suitably distributed over the 
Colony, such reserves amounting ultimately to an area su5cient to 
meet the requirements of the Colony. I n  some parts of the Colony ' 

i t  is probably too late to carry out this policy, while in others I 

numerous areas are as yet unoccupied. Here the selection of 
reserves should precede the advance of colonisation. Once the tide 
of occupation has fully entered a district, the setting aside for f o r  
est purposes of suitable blocks becomes more difficult every day. 

On the whole, then, the action so far taken in South Australia 
seems far below what the necessities of the Colony demand. 

The Conservator, Mr. Brown, mentions in his last report that i n  
some of the State forests large numbers. of seedlings of the indi- 
genous species had sprung up, in consequence of their having been 
protected against grazing for three years, and he urges that similar 
protection should be afforded on a more extended scale, until the 
young trees are of a size to render them safe against injury by 
stock ; but he also adds that his endeavours in this direction have, 
so far, been unsuccessful, as he has not been able to induce the 
Government to take his views on the subject. 

The financial results of the, so far, limited operations in South 
Australia are satisfactory, and there is no reason to believe that 
more extended operations will be followed by a less favourable 
balance sheet of the Forest Department. At any rate, any outlay 
in this respect can only be infinitesimal when compared with t he  
increasing sums which the Colony will have to send out of the 
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country every year if i t  neglects to eshblish a sufficient area of 
permanent forest estates without loss of time, and to manage them 
on economic principles. 

(b). NEW SOUTH WALES. 

The forest law forms Par t  VI. of Act XVlII. of 1884-"An Act 
to regulate the Alienation, Occupation, and Management of Crown 
Lands, and for other purposes." 

It provides :- 
(1). The Governor may proclaim any areas of Crown lands to 

be " State forests," or reservo from sale any such areas as " timber 
reserves." 

(2). State forests may be divided into blocks : until so sub- 
divided, all existing forest and timber reserves may be reserved 
from sale, lease, or otherwise, as the Minister may think proper. 

(3). The Governor may dedicate or reserve any State forest, or 
any portion thereof, for a specified period for the conservation of 
timber, and such forest shall not, during the term of reservation, 
be open to timber or other licenses or permits. 

(4). The Governor may frame regulations for the issue of 
licenses or rights to cut and remove timber on State forests or 
timber reserves, or to remove any other ~ r o d u c &  

Section 133 of the same Act prescribes penalties for offences 
against the various provisions of the Act :- 

For a first offence, a penalty not exceeding 2 5 .  
,, second ,, 1 9  ,, 210. 
,, third or subsequent ,, f220. 

I n  accordance with these provisions an area of 5,656,831 acres, 
equal 8,839 square miles, had been declared State forests and tim- 
ber reserves in 1887. 

It is evident that there is not the character of permanency about 
these arrangements, because the law provides for the divi~ion of 
the State forests into blocks, which may be sold or leased after- 
wards. Areas reserved under such conditions do not partake of 
the character of permanent forest estates ; hence an amendment of 
the law seems highly desirable. 

I understand that al~out 10 per cent. of the area of the Colony 
may be classed as forests. These areas are said to be situated prin- 
clpalIy on the eastern s l o ~ ~ e s  of the hill ranges running more o r  
less north a11d south, at  sotne distance from the east coast of New 
douth Wales. I am not in a position to indicate the distribution 

8 N 
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of the existing reserves. They amount to not quite 3 per cent. of 
the total area. I t  seems desirable that the Government should, 
as speedily as possible, decide what portion can be permanently 
maintained as forest estates, and then proceed to constitute further 
permanent State forests in suitable localitiee, so as to secure a 
suficient percentage of the total area being permanently maintained 
under wood. 

New South Wales has the advantage of extensive coal deposits, 
so that localities within reasonable distance of water or railway 
carriage can be supplied with coal fuel. Large areas, however, can- 
not be so reached, and these must rely on locally-grown wood fuel, 
while extensive quantities of timber will always he wanted; so t h t t  
the maintenance of forests is of considerable importance, apart 
from the fact that they may be wanted for climatic and other rea- 
sons. I n  the latter respect I may here mention that in New South 
Tfrales the clearing of the catchnlent basins of rivers is said to 
have boen followed by a more continuous flow of water in  the 
streams lower down. This is diametrically opposed to the esperi- 
ence gained in other parts of the world, and I confess that I am 
sornewhnt sceptical in regard to these statements ; at any rate, the 
phenornonon requires further cnreful investigation before i t  is 
finally accepted as correct. PossiMy tho tramp of the cattle along 
the water channels may gradually have hardened their bottoms, so 
that a smaller percentage of the water soaks into the ground and 
disappears. 

(c ) .  VICTORIA. 

Victoria is, in many respects, the most instructive of the Austm- 
lion Colonies as regards forest policy. I t  is situated between the 
34th and 39th de'grees of southern latitude. Although it appears to 
occupy only a comparatively small corner of the continont, its area, 
87,aY.i square miles, is really about equal to that of England and 
Scotland. I t  is divided into two parts by a range of mountains 
called the Main Divide, which runs from east to west, nearly through 
its whole length; the southern part.comprises a somewhat sn~aller 
area than the northern. The elevation of the Main Divide r e a c h e  
aver 6,000 feet in the eastern, but barely 3,000 in the western part, 
the average elevation having bee11 estimated a t  3,000 feet. Various 
spurs ruu from this centre chain to the north and south, dividing 
the country into a serics of drainage basins. The rivers on t h e  
~011th of the Main Divide find their way, after comparatively short 
courses, into the Southern Ocean. Those in the north join the 
Murray River, with the exception of some in the north-western part 
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of the Colony, which lose themselves in lakes and swamps, the 
overflow from which is absorbed by the porous soil of low tracts. 
The rainfall of the Colony, being governed by its physical con- 

figuration, is estimated to amount td about 40 inches on the moun- 
tains and high tablelands, and at from 25 to 40 inches, according 
to circumstances, in the southern half of the country situated between 
the sea and the Main Divide. Ou the north side of the Main Divide 
the rainfall is smaller, being estimated a t  about 20 inches in the 
valley of the Murray, and going down to about 10 inches in the 
north-western part of the Colony. 

The temperature differs considerably with situation and rainfall. 
While the higher hills have a perfectly temperab climate, the 
lower lands are more or less sub-tropical with a mild winter. 
Occasionally northern winds occur, which are cold in winter and 
dry and hot in summer. The Victorians are fond of claimillg for 
their country " the finest climate in the world." 

Baron Ferdinand von Miieller, K.c.M.a., the celebrated bota- 
nist, who has been a t  work in Australia since 1847, mentions a series 
of distinct climatic regions in Victoria, of which I may mention 
the following three:- 

(1). The almost froetless tracts with a considerable rainfall, 
such as the low lands along the eastern and southern coasts, fit for 
sub-tropical plants. 

(2). The dry regions, with a small and precarious rainfall and 
great summer heat, such as the north-western districts, fit for plants 
belonging to arid zones. 

(3). The upland region, with snowy winters, such as the sub- 
Alpine tracts, fit for plants of cold zones. 

Before proceeding to indicate the forest policy of Victoria, i t  
will be useful to mention a few statistioal data referring to that 
Cllolony. Victoria had in 1888 a population amounting to 1,090,869 
people, which is equal to 13 inhabitants per square mile. There 
were also- 

Acrea 
Horses, ... ... - ...- 323,115 

... Horned cattle, ... ... - - 1,370,660 

... Sheep, ... ... = 10,818,575 
Land under cultivation, ... ... - - 2,576,405 

These data show that a high percentage of the total area must 
be put to profitable use, especially for grazing. About 40 per ccnt. 
of the area has been alienated, leaving about 60 per cent. at the 
disposal of Government. 

There G abundant evidence available to show that the pre- 



servation of a portion of the area under forest is considered essential 
for its indirect effects, but want of space prevents my going into 
the details of the case. At any rate, there can be no doubt that 
timber and other produce is wanted in enormous qnantities, which 
for years past could not a11 be supplied from the forests of the 
Colony. The average annual imports of timber amounted during 
the years 1884-88 to £968,946. 

I have experienced considerable difficulty in getting a precise 
idea of the present distributiou of the forests. As far as I could 
ascertain, the principal wooded areas are situated in the eastern 
half of the Colony and in the hill ranges near Cape Otway. The 
western half is more thinly timbered, and in the north-west an 
area of some 10,000,000 acres is covered with mallee scrub, con- 
sisting of dwarf encalypts, which reach n height of about 12 
feet. 

The principal constituents of the timber forests are some forty 
species of eucalyptus, of which eleven are mentioned as specially 
useful. In  addition there are a considerable nunlber of acacia 
species, of which the Blackwood tree (Acacia 411elanoxylo~t) and tho 
tan wattle (Acacia d e c u m s )  are the most important. 

I am not in a position to state what the area now under forest 
amounts to. Special inquiries were made in this respect between 
the years 1874 and 1878 at the request of Her Majesty's Secretary 
of State for the Colonies. The replies to this request were brought 
together in a digest prepared by Mr. Julian C. Rogers, Secretary 
to the Institute of Surveyors. From this digest it appears that 
about 40,000 square miles were under wood in, say, 1875, which is 
equal to 46 per cent. of the total area. This estimate, it appears, 
included the area covered with small eucalypts and all the mallee 
scrub, which together constitute almost one-half of the area stated 
to be under wood. Under these circumstances, the returns were 
of some value as regards supply of firewood, but less so in respect 
of that of timher. 

The same returns gave a most melancholy account of the manner 
in which the forests were treated fifteen years ago. They say :- 

"Tho ~ m o u n t  of timber is diminishing owing to clearings for 
settlement, ordinary home consnmption, and bush fires. . . . 

" As early as 1868 attention was called by a specially appointed 
Board to the wastefulness and improvidence of the prevailing sys- 
tern. Only the prime parts of trees were utilised. Immense 
numbers of standing trees were killed owing to the practice of 
stripping from them large sheets of bark to cover, perhaps, a mere 
temporary hut. The Committee called attention to the growing 
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scarcity of timber for props for mining purposes and the necessity 
of measures to secure a permanent supply. The Committee also 
recommended the planting of suitable pine trees in the forests, and 
expressed a belief that within a short period the native supply 
would supersede the necessity for importing that timber for which 
a t  present they are wholly dependent upon other countries or 
Colonies. They recommended the abolition of the existing, and 
the introduction of a new, licensing system in, the State forest 
reserves. 

L L I n  1872 the Royal Commission on Foreign Industries and 
Forests state that urgent action in reference to this subject is 
needed becomes daily more evident. The threatened scarcity of 
timber in the gold-mining districts especially is referred to in terms 
of undisguised alarm, and the signatories recommend the early 
appointment of a Central Forest Board, the establishmont of State 
nurseries, the distribution of seedling to selectors, and the planting 
of reserves denuded of indigenous timber." . . . . 

Thus, then, stood matters, say fifteen years ago. The Govern- 
ment of Victoria had full warning of what was going on in the 
forests, and it will be easily understood that it felt the desire to - 
meet the existing evil. Let us see with what success. 

I n  1876 an Act was passed, called " The S h t e  Forest Act," 
which was to be read with and construed as part of the Land Act, 
1869. 

This Act provided- 
(1). For the appointment of Local Forest Boards, which wcre 

to have the care of reserves and other Crown lands that might be 
assigned to them by the Governor in Council. 

(2). For  the appointment of Foresters by the Local Forest 
Boaris, with the approval of the Minister, such Foresters to have 
the power of Crown land bailiffs. 

(3). For the promulgation by the Governor in Council of re- 
gulations prescribing the duties of the Local Forest Roards. 

This Act had evidently for its object to entrust local boards in 
various parts of the country with the management of the areas 
which might be set aside for forest purposes from time to time. I 
am informed that it was never really put into force, though i t  is 
said not to have been repealed. 

I n  1884 a new Land Act was passed, which provides, amongst 
others, for the following matters :- 

(1). The formation of State forests. 

(2). The formation of timber reserves. 
(3). The management of both. 



(4). The management and disposal of timber and other forest 
produce on the unalienated Crown lands not included in the State 
forests and timber reserves. 

Under this Act the State forests can only be alienated with the 
consent of the Governor in Council. The timber reserves shall 
not be alienated in the first instance, but as the several parts be- 
come denuded of timber they may be added to t l ~ e  pastoral or 
agricaltural lands-in other words, thrown open to selection. The 
timber reserves are, therefore, only temporary reserves. 

The forests generally are worked under the license system, regu- 
lated by rules made under the Act. There are licenses fbr felling, 
splitting, clearing undergrowth, the erection of saw mills, grazing, 
removal of wattle bark, &c. For each of these licenses certain 
fees are paid. 

Penalties are provided for breaches of the law or any regulp- 
tions issued under it. As far as I am aware, no rights by privafe 
persons are recognised in the Crown lands ; hence the Act does not 
provide how such rights are to be dealt with. 

On the whole, 1 think the existing law, if applied in a proper 
spirit, would enable the Government of the Colony to deal efficient 
ly with the forests ; and the question which now interests us is 
whether, and in how far, effect has been given to the policy which 
is indicated in the Act. To answer that question thoroughly it 
would be necessary to inquire into the matter on the spot. Thir 
being out of the question, I must fall back upon the report of an 
expert, Mr. F. D'A. Vincent, which he wrote and submitted to the 
Governor of the Colony after a visit of some months to Victoria in 
1887. Mr. Vincent is a trained Forest Officer of known ability, 
who has served in the Indian Forest Department since 1873. He 
gives the following description of forest management as existing 
in 1887 :- 

The areas of State forests and timber reserves atood as follows 
in 1887 :-- 

A m  
Slate forests, ... ... ... 664,710 

... Timber reserves, ... ... 690,782 

Total, ... 1,555,442 

equal to 2,118 square miles, or about 2 per cent. of the area of the 
Colony. The timber reserves, or one-half of ihis arm, are only 
temporarily rewrvetl, so that the more permanent State forests 
occupy only 1 per cent. of the area of the Colony. I t  aleo a p p m  



that  changes have, from time to time, been made in the State for- 
ests, some areas having been given up and others gazetted insted. 
This detracts oonsiderably from the character of permanency. 

Some plantations have also been made, the total area being under 
2,000 acres : they are planted with wattles, blue gums, and a variety 
of exotic trees. 

Mr. Vincent visited a number of the State forests, timher re- 
serves, and other forest lands, and he draws a rather gloomy pic- 
ture of their condition. This is what he says, for instance, about 
the Wombat and Bullarook forest (area 105,000 acres):- 

" This is said to have been originally a magnificent forest, chiefly 
of messmate or stringy bark, the timber being of the very best 
class. . . . . Enormous quantities have been sent away to Mel- 
bourne, Sandhurst, and Ballarat. . . . . . There were thirty-six 
saw mills at work in 1884. . . . . . The splitters have cut more 
timber than even the saw-millers. . . . The good timber is now 
almost all worked out, except in central localities in the southern 
half of the forest. In  the portion which I visited there are only 
second-class trees with a certain number of bigger ones, which have 
been left for some fault. There has been little or no reproduction, 
the whole of the young trees have been burnt, and there are no 
middle-aged ones coming on to yield timber some twenty or forty 
years hence. 

" The useless waste and destructiop that has been going on in 
this foreat for the past thirty years defies all description. The 
saw-mill fellers and the splitters have been allowed to go in and 
cnt when and what they chose. Generally the fellers took one 
log out of each tree, leaving the rest, which, although not quite so 
good as the butt end log, still oonsisted of first-class timber. The 
splitters, as often as not, left trees to rot where they had fallen, 
without even taking out one log, on finding that the wood did not 
split well. Even if they did split, at  least three-fifths of the 
timber in the trees was wasted. Subsequently, when the wood 
thus left on the ground was fired, a fierce blaze occurred, which 
killed or rendered useless ahnost as many trees as had been 
felled . . . . . The selection of the State forests has not been well 
made here, for some of the best forests have been left outside, and 
inferior growth taken up for the reserve." 

Similar accounts are given of many other forests, though the 
waste may not be so great in every case as that said to have taken 
place in the Wombat and Bullnrook forest. 

Nr.  Vincent remarks on the management generally in the follow- 
ing terms :- 
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" From what I have said above, i t  will be understood that I am 
very unfavourably impressed with the present state of the forestq. 
Wherever I went they told me the same story of neglect and 
waste, and I feel sure that no one could help arriving a t  any con- 
clusion but that mismanagement has been rampant everywhere 
and disastrous in its effect. I n  newly-settled countries, which a r e  
largely covered with forests, one often finds great extravagance 
and waste. But as i t  has long been known that the area of good 
forest in the Colony was limited, and that supplies of timber were 
running short, I am surprised that some effectual measures have 
not been taken to prevent further waste. The present a r r a n g e  
ments are quite puerile, and so ill-conceived that they can scarcely 
be seriously discussed. The boundaries of the State forests and 
timber reserves have been selected with little regard for the real 
reqi1irements of the case. Little care, so far as my inquiries go, 
has been taken to select as State forests or timber reserves the 
best forest, and that most conveniently situated for export. There 
are numerous inshnces of the best forests being given up to 
settlers, or kept as Crown land for splitters to work in . . . . The 
terms on which licenses are issued are chiefly to blame for the 
waste and destruction which have gone on everywhere . . . . . In 
Victoria the license-holder has virtually the right to cut as many 
trees as he chooses, to remove them or abandon them . . . . Little 
restriction is shown in the number of licenses issued. The saw- 
mill licenses are issued freely by the Secretary of Agriculture, 
provided the proposed site of the mill is not too close to that of 
another man, and work is allowed to go on all over the forest, aa - 
if tho snle object of Government was to get rid of a11 the wood as 
rapidly as possible, and there was no such thing as a future . . . . 
Another reason for the complete disorganisation -which exists 
appears to come from forest operations not being directed by a 
trained Forest Officer. There is no superior officer to visit the 
different forests periodically, to organise the work, and to submit 
annual progress reports to Parliament . . . . . The Secretary for 
Agriculture, handicapped as bo has been by want of experience in 
forest work, ha9 done some good. Unfortunately, his other work 
has denied him the advantage of going round on frequent tours of 
inspection, and he has thus been unable to go into the practical 
forest work with his subordinates. The absence of an inspecting 
officer has been very unfortunate for the foresters, who, when 
appointed, had no previous experience. They have had to work for 
years vithout advice or assistance." 

As regards the future supply of timber, Mr. Vincent says + 
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'' It appears likely that Gippsland will soon be the only large source 
. of snpply. This being the case, the future can only be regarded 

with concern, even if the duma~~d  for timber in the future is to be 
no greater than a t  present. As, however, a large increase in the 
consnmption may be safely anticipated, taking into account the 
natural increase in population, the present rapid extension of 
quartz mining, and the decrease of timber on private lands, 
there is likely to be a great scarcity of timber in the next ten or 
fifteen years. Already the mining co~nnlunity complain of the 
great increase in the price of firewood and timber and the neglect 
which the large areas of Crown lands in the vicinity of the mines 
receive. On some mines firewood costs now 30 to 40 per cent. 
more than it did five years ago, and there is a universal complaint 
that the timber now eupplied for props, laths, &c., is very inferior 
and immature." 

Mr. Viucent then sums up as follows :--"The immediate causes 
of this are the bad license system, the ill-arranged classification 
of State foreste, timber reserve$, and Crown lands, the absence of 
professional foresters to direct operations, and the neglect to 
reserve the best natural forests. The officials in charge of the 
forests bave often protsstsd against the present license system, 
explaining that the forests are being rapidly ruined. They explain 
that they cannot protect the forests from theft, and yet no change 
is made. Why ? Because Parliamentary influence is brought to 
bear by the saw-mill owners and by the splitters, who are deter- 
mined that no change shall be made in the present arrangements. 
Both these classes are powerful, the splitters especially. When 
an attempt is made by the foresters or the Secretary of Agriculture 
to do justice to the forests and to protect them, the persons affected 
organise deplitations, questions are asked in Parliament, and con- 
cession after concession is made. There is little hope of the forests 
ever receiving proper treatment until the forest question is made a 
national one, and removed from the arena of party politics. The 
decision as to the future rests entirely with the country. The 
question is : Are the electors prepared to allow the saw-millers and 
splitters to dovastate the remaining forests, robbing them and their 
children of their supply of timber and firewood, and risking some of 
the climatic changes which are traceable to the destruction of forests ? 
Are they prepared to sacrifice a source of large and increasing reve- 
nue to the demands of a limited claps ? I t  seems to me that sensible 
men can give ollly one answer, and that the country, when it learns 
the exact state of affairs, will anthorise the Government to settle tho 
question once and for all on a proper basis." 

3 0 
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Here, then, is a heavy indictment. I have no reason to assume 
that Xr.  Vincent has overdrawn his picture ; but even if only 
half of what he says were to represent the actual state of affairs, 
the Victorians would have good cause to bestir themselves. There 
seems to be no doubt that, in spite of several forest laws passed 
since 1873, matters had not improved in 1887 ; the laws seem 
to have remained practically dead lettera, whilst the destruction 
of the forests went on as merrily as before. I n  permitting this, 
the Colony of Victoria is not only destroying the timber supply 
of the future in favour of a limited number of present inhabitants, 
who make personal!profit out of them, but it squanders also a 
source of revenue which, under proper treatment, would have 
increased, and ultimately formed an important itell1 in the annual 
budget. The annual imports have already risen to a sum of about 
one million pounds, which has been chiefly expended on light 
moods, in which the Colony is at present deficient. But what will 
the imports amount to when the hard woods hitherto derived from 
the natural forests have come to an end ? And how are mining 
operations then to be carried on ? These questions should not be 
lightly treated. 

I have endeavoured to ascertain what has been dongsince 1887, 
but I have not succeeded in this. The Agent-General for Victoria, 
whom I addressed on the subject, has informed me "that upon 
searching the records of his office it is found that they do not con- 

. tain any papers relating to forest law and administration in the 
colony, nor does it appear that any now laws on the subject have 
been passed within the last pear or two." Nor have I been more 
fortunate in the Colonial Office or the Royal Colonial Institute, 
whose librarians have searched their records in vain. 

From other quarters I hear that the Government of Victoria 
has now decided to proceed on the lines hitherto followed in South 
Australia, namely, to plant certain areas, and, I presume, to let 
the saw millers and splitters complete the work of destruction in 
the natural forests. Planting a few acres a year is all very well, 
hot i t  will never make u p  for the destruction of the natural forests. 
I n  order to replace the latter, Victoria would have to plant a t  1-t 
100,000 acres every year, and this it is not likely to do. 

The only enactment dincovered was an Act relating to Crown lands per- 
menently reserved from  ale and vented in tmstaea, 1883, n hich prorides for 
the iwue of regulations bp nuch trustees. arranginp for the c w ,  protection, .ad 
management of the lands vested in them, and the collection of tolln, entrrrnos 
fees, or other  charge^ for entering upon such lands. This Act might be conatrued 
to apl,ly to formt estates. 
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I f  I may venture to offer the Colony of Victoria any advice, ,I 
shonld suggest their coming, without delay, to a definite conclusion 
whether they desire to save their natural forests or not. If the 
latter, there is nothing more to be said ; if the former, the first 
thing to be done is to secure the services of a fully competent 
forest export, a man like those who introduced systematic forestry 
into India. The Victorian Government could, I have no doubt, 
obtain such a man from India, whose services might, in the first 
instance, be secured for a limited period, say five years. The 
forest expert, if secured, shonld then be directed to go round the 
Colony, see for himself, and then propose what in his opinion 
ought to be done. If necessary, the present forest law might be 
amended, but this shonld be postponed until the Government has 
had the benefit of the advice of a real forest expert. After all, the 
passing of fine laws is not such a difficult thing. What is of much 
greater importance is a determination to carry the law into effect 
when once passed. 1 believe that even with the present law a great 
amount of good could be done if the Government of Victoria were 
detarmined to apply it in a sound, sensible manner. 

Under any circnmstances, the Government of Victoria shonld not 
fall a victim of the delusion that the formation of some limited 
plantation will make up for the loss of the natural forests. The 
all-important step to be taken is to gazette and demarcate on the 
ground a snfficient area of reserved State forests, and to provide 
for their systematic management according to the approved rules of 
scientific forestry, and, in addition, to take what measures are desir- 
able and practicable for the protection of the forest growth on the 
Crown lands which are not included in the reserved State forests. 
I am not in a position to say what the ultimate area of the latter 
shonld be ; that can only be decided after inquiry on the spot. 

The following short abstract indicates what seems to be required 
at present :- 

(I). Engagement of a thoroughly competent forest expert to 
be the head of the Victorian Forest Department. 

(2). Selection, demarcation, and legal formation of a snfficient 
area of reserved State forests, suitably distributed over the country, 
systematically managed, and efficiently protected. 

(3). Protection and disposal of forest produco on Crown lands 
not included in the reserved State forests. 

If the Victorian Government makes up its mind to do this, all 
the details will settle themselves easily enough. And I have no 
tloubt in my own mind that a silllilar policy is called for in all the 
othcr Australian Colonies. 
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* As the following Table shows, the greater part of the area is still 
a t  the disposal of the several Governments :- 

Colony. 

New Sonth Wales, 
Victoria, ... 
Queensland, ... 
South Australia, 
Western Australin, 

Total, 
Tasmania, ... 
New Zealand, ... 

Grand Total, 

Lande alienated permanently 
and conditionally, Land not 

In Bqnare In per cent. alienated. in 
miles. of b b l  area. q r u m  mites. 

Only 5 per cent. of the land has yet been a1ienated;leaving 9 5  
per cent. as the property of the Government. Even in Victoria 
60 per cent. of the area is still available for the selection of re- 
served State forests, and I have no doubt that a su5cient area 
conld be so set aside without any real difficulty. 

I do not, however, overlook that the several Clovernments have 
to contend with difficulties. The Australians are, no doubt; of a n  

- independent disposition and gifted with great energy. The re- 
servation of land for forest purposes frequently runs counter to the 
wishes and interests of individuals, but the Government should 
not shrink from doing its duty to the general cornmunib. After  
all, experience has shown repeatedly that a little determination 
judicionsly applied soon overcomes such opposition, and that t h e  
good common sense of the community, as a whole, soon recognises 
and appreciates a sound policy on the part of the Government, 
I f  there were any scarcity of land, I conld understand insur- 
mountable difficulties presenting themselves : and in that case the 
Australians might say that it would pay them better to use the i r  
land for other purposes, and to pay for the necessary timber and  
other produce. But such is not the case ; there is ample land f o r  
all requirements. Prohably only one-third of the total area is a t  
present put to profitable use. The good old proverb, "Where 
there is a will there is a way," holds, no doubt, good in Australia 
as elsewhere. Let us hope that the determination for judicious 
action may be forthcoming before the remaining natural forests 
have been altogether destroyed. 
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I n  bringing this paper to a conclusion, I desire to express my 
regret that it is not more complete. I started with the idea of 
giving a rksumk of Forestry in all the Colonies, but this, as 
already explained, I had to abandon, at any rate for the present. 
I f  desired to do so, and my regular work permits, I shall gladly 
deal on a fnture occasion with some of the other large Colonies, 
such as Canada and the Cape. . 

I n  the meantime, 1 hope that I have succeeded in showing, on 
the one hand, what may be achieved by a fixed determination to 
grapple honestly with the forest bnsiness of a country, and, on the 
other hand, how delusive half-hearted measures are, especially 
when applied to a bnsiness which cannot be successful without 
long continued action on fixed lines. 

INDIA-RUBBER IXDUSTRY OF UPPER B n ~ ~ a . - T h e  trade in this 
commodity was first brought to the notice of the Local Govern- 
ment so f& back as 1870, and its export to the Lower Provinces 
did not commence till 1873, when the monopoly was leased nuder 
the Burmese King to Chinese firms, who superintended the work. 
The sale then averaged from Rs. 90,000 to 1,00,000, but under the 
present r6gime the annual outturn is improving and the indnstry 
is becoming more important. The forests producing india-rubber 
occupy an extensive Kachin district north of Mogoung, and stretch- 
ing east across the Chinese border, and the importance of this 
industry was first reported by Mr. Warry, of the British Consular 
service in China. The Kachins were at first extremely jealous of 
interference with their trees, and although they at first made a 
mistake of over-puncturing them, they are more careful now. 
Trees may, even at the present time, be seen punctured to the 
tenderest brirnches, but they do not appear to be drained to the 
extent of half their yielding power. Mogonng is the central town 
of the indnstry; four-fifths of the annnal supply is brought in  
there by the Kachins in the employ of the Chinese lessees ; the 
remaining is purchased by the agents on the spot. The praotice is 
for the lessees to make liberal advances to the Kachins to meet 
their expenses during the collecting season ; and when the produce 
is brought in, the refund is made by selling the rubber to the 
manager a t  half the market value. Tho Kachins, as a rule, nre 
not very honest in their dealings, as they generally place stones 
inside the rubber balls to obtain a better weight ; but better induce- 
ments offering lately they are bringing in purer rubber to the 
market. I t  has also been found that the travelling agents of the 
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lessees are very dishonest in cheating the producers by decreasing 
the weight as much as 60 per cent., and as the Kachins have no 
standard weight, these agents benefit considerably. Before the 
British occupation transit of rubber was subject to a tax by the 
chieftains of the different States through which the commodity 
passed, generally 10 per cent. (k.e., ten balls were given for every 
100 conveyed), but now things have changed, and an ad omlopem 
rate of 10 per cent. on the value is charged. The Kachins a re  
very particular as to the right. of extracting the rubber from their 
forests ; and, as an instance of this, some 200 Chinese labourers 
were brought in by the lessees two years back, with the result that 
the Kachins started burning the forests and driving out the in- 
truders. The trade is now yearly flourishing, and the revenue 
derived is increasing ; the produce of the past year was 2,834 bags 
more than the previous one.-Indian Engin-ng. 

RUBBER PAVEMENTS.-O~~~I~~~J' caoutchou~ seems v q  capable 
of being applied to an extraordinary variety of purposes. A 
glance at the patent records would surprise one a t  the many ~ f d  
parts this valuable gum plays. In  various Continental towns, we 
learn, rubber streetrpavement is being introduced with a great 
deal of success. I t  appears, however, that this application of r u b  
ber is not a novelty in this country, for we are told that Messra. 
Charles Macintosh & Co., the original patentees of vulcanised 
india-rubber, supplied the Midland Railway Company 1 3  years ago 
with large slabs of rubber, which were laid down on the roadway 
underneath the hotel at  St. Pancras on the arrival side of the sta- 
tion to prevent the objectionable noise and tremor caused by the 
constant heavy vehicular traffic. This pa\.ernent has answered ao 
admirably that other slabs were laid down in another roadway at the 
same station, and in 1881, we understand, this example was followed 
by the London and North-Western Railway Company. Thia rub- 
ber pavement has been found to be of great durability, and whilst 
it retains its elasticity it is neither affected by heat nor cold. The 
kind of pavement, being supplied in slabs, can readily be removed 
or replaced if necesssq-. More enterprise is now being shown on 
the Continent for the adoption of this class of rubber pavement 
than in this country. This is probably due to the fact that its ad- 
vantages are very imperfectly known.-Mechanical World. 

FOREST FIRES AND FOREST C!ONSERVANCY.-We extract the fol- 
lowing correspondence from t,he Tintee of India :-" Quid Pro  
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.Quo" airs the well-worn arguments against forest conservation, 
but is completely annihilated by " Forester." 

" Forester's " letter, published by you more than a week ago, 
p u t .  the case from his point of view clearly and forcibly. I have 
been since looking with interest, but in vain, for the appearance of 
any  useful comments on it from the other side. That the existing 
system of forest conservation is far too lax to be effective is a truth 
which few will be inclined to dispute. But I venture to think 
that, together with stricter conservation, 'L Forester " might well 
have advocated a smaller area to be conserved. I t  is commonly 
thought that the Forest Department in this Presidency has a 
much larger area of land under its control than it can properly 
manage even though the strength of its establishment be doubled. 
Now if i t  were only content to confine its operations more exclu- 
sively to the greater hill ranges and their slopes, and to surrender 
the numberless isolated patches of ground at present scattered over 
the face of the country, few Revenue officers would be likely to 
find fault with the general tenor of " Forester's " proposals. But 
when the Collector sees nearly every available acre of waste in his 
district converted nominally into forest, he can hardly fail to per- 
ceive that a rigorous closure of the entire tract against man and 
beast would be alike impolitic, harsh, and impracticable. It is 
doubtful whether, save in certain and special circumstances, any 
land which is in genuine demand for purposes of legitimate culti- 
vation ought to be included in forest a t  all. Probably many 
thousands of acres in the plains now under so-called forest 
might be given up to cultivation,. with no other injury to true 
forest interests than loss of revenue from the grass. Ofton, in- 
deed, the financial importance of this item seems to be their sole 
,&on d'dtre. As for ' protected forests ' they might perhaps with 
advantage be knocked on the head altogether, selected portions of 
them being constituted reserres' and the remainder being dis- 
forested. The clauses in the Forest Act relating to them were ap- 
parently never intended for application to this Presidency, and may 
be considered as on the whole unsuited to its physical conditions. 
-QUID PRO QUO. 

To the above, " Forester " thus replies- 
1 am greatly obliged to " Quid Pro Quo " for his criticism, and 

still more so for his signature, which shows that even up to the pre- 
- sent time the Forest Department is regarded, in some quarters, 

not as a benefit to the State, but as a nuisance to the Collector, an 
interloper who wants a favour, and might get it for a consideration. 
I freely admit that afforestment hampers the Collectors, and thank- 
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fully acknowledge the generosity with which most of tbem have 
subdued their natural dislike ; but there are still a few nnenlightr 
ened Philistines among them and their assistants. 

I will now take the arguments seriatim. The first assertion, 
that conservancy is far too lax, I cordially agree with, and confine 
myself to pointing out that the laxity is due solely m d  exclusively 
to the action of Government as desired by its Revenueoffimrs. 1 
controvert absolutely and decisively the opinion that " it is com- 
monly thought that the Forest Department has a mnch larger 
area of land nnder its control than i t  can properly manage, even 
though the strength of its establishment be doubled," both as to 
the alleged fact itaelf, and as to the generality of its acceptance. 
I t  is with diffidence that I ask " Quid Pro  Quo " to allow that I, 
being brought up to the work, should know rather better than 
himself what is or is not in the power of a given organisation. 
What we can do, or cannot do, with the lands now in our charge 
rests entirely with the Revenue o5cers. We cutn do more than they 
will let us, even if the forests are or were reduced to a 100-acre 
patch. The whole forest eshblishment might be picketed round 
such a patch, and yet, nnder present conditions, the first man who 
liked might fire i t  and defy detection. The present sitnation is as 
though one should keep a store, and should say unto his shopmen, 

Behold, here be goods a many and mnch precious gear, and they 
are under your hands. See unto it that ye p a r d  tbem faithfully, for 
verily a strict account will I require of ye. Likewise beware ye 
hinder no man's pleasure. Here may all men come to tnke the air 
and other things, and there be some men may take some things and 
others other things, and yet others who are forbidden to lay hand 
on any thing. And if ye do see any man taking that which he should 
not, ye shall say unto him that he doeth wrongly, but ye shall not 
hale him before the beak, leet the upright judge do smite yon u p  
on your digital articnlations, saying why trouble ye the man (and 

he hath done well, it is a ' trivial offence.' " 
Now for the next argument, " If it (the Forest Department) were 

only coxitent to confino its operations more exclusively to tho 
greater hill ranges and their slopes, and to surrender the nnm- 
berles3 isolated patches of ground at present scattered over fie 
face of the country, few Revenue officers would be likely to find 
fault with the general tenor of " Forester's " proposals. Excuse 
me, I believe the Revenue officers would reply as one man that the 
disforestment of the numberless patches in one place gave no relief 
to the villngee, adjoining the " greater hill ranges " in another, 
and that, therefore, with regard to the remaining forest the arotus 
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quo must be maintained. As to these ' L  nnmberless isolated 
patches," are there not numberless isolated patches of crop sprink- 
led over, and a curse to, our forests ? I am going to stick like a 
leech to the one set till I get the other in exchange, tit for tat, 
" Quid Pro Quo." 'There is another small consideration with re- 
gard to the " numberless patches," viz., that many are uncultivable 
or cultivable about once in seven years. What about the other 
six ? Is  it better for the State to receive nominal assessment, or to 
preserve the grass for a large sum yearly. " Impolitic, harsh, and 
impracticable " has the advantage of thoroughness in a much 
greater degree than the proposal i t  denounces, which was not " a 
rigorous closure of the entire tract," but of only so much as the 
people should burn. I t  was to be distinctly u punishmant for 
incendiarism. At present there is no corporate punishment for 
incendiarism. The Anti-Forest Commission enquired of all men 
whether, in case of continuous and obstinate abuse of privileges, 
some of those privileges might not be withdrawn ? Naturally the 
answer, by a large majority, was No I If the F. D. conld catch 
the offender and prove the offence so that a native magistrate 
conld not, without endangering his position, acquit the man, i t  
might do so. If not, all the better. This answer, though honour- 
able to politicians, is nothing less than a disgrace to civilization. 
It is a maxim of law that every privilege entails corresponding 
obligations, and in the Forest Act it is expressly laid down that 
all persons who enjoy a privilege in forest shall, to the best of their 
ability, aid in protecting such a forest. These people may turn 
out with more or less alacrity at the bidding of the guard and ex- 
tinguish the fire ; but can " Quid Pro Quo " search his conscience 
and say they are not confirmed incendiaries at heart ? If I could 
obtain legal proof in every case, I should want no extraneous re- 
sistance ; but since the privileges given by Revenue officers have 
paralysed protecti~n, I expect the latter to act up to the above 
principle, and make those who profit take their share of responsi- 
bility. " The fathers have eaten limes and the children's teeth are 
set  on edge," which is unfair. 

The nest argument that " I t  is doubtful whether * * * any 
land which is in genuine demand for purposes of legitimate culti- 
vation ought to be included in forest at  all," I hardly know how to 
deal with. I t  operates on my mind much as a shrieking hinge or 
a screechy slate pencil does on the human nerves. Please, " Quid 
P r o  Quo," do you not see that before long every inch of this 
terrestrial globe will be required for legitimate. cultivation ? There 
will be no doubt of the genuineness of the demand either, though 

Q P ~  
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there may be eome concerning the a ~ c u l t u m l  capabilities of b r a  
rock. I t  is open to you, as n last retreat, to maintain defiantly 
that mnn never had any more than mere fancy requirements in 
wood, and will hnve none a t  all in future. But surely the desperate 
example of Centrnl Asia ought not to be need& to show you tbat 
to every country a certain proportion of forest is as necessary as 
ditto of water (which, indeed, it largely controls). This proportion 
the most accredited modern foresters placed at  1 4 t h  to 1-7th or 
thereabouts. Of course i t  is not a fixed quantity. I believe in 
Tanna, Khnndeish, and Knnara the nominal forest area abont 
reaches this quantity (I have no figures handy) ; bat if " Quid Pro 
Quo" will come np to the Ileccan, or to Ahmedabad, he will find 
a very different state of things. I t  might interest him, and would 
certainly be for his good, to get out the figures for the whole of 
" this Presidency," and see what proportion the forest bears to the 
total. Even then there will be deductions to be made. 

The opinions expressed about " protected" forests I partly en- 
dorse, but do not admit that the provisions of the Act are either 
" unsuitable " or " not intended " for this Presidency. I consider 
the Act an excellent one, needing but little improvement. The 
" unsuitable " and " not intended " in my opinion lies in the way 
forests have been lnaltreated and abused. There are no " resewed " 
forosts to speak of in the Presidency-certainly none in Tanna. I t  
map please the Bomhy Government to call them " reserved," but 
they are neither more nor less than '; protected," according to the 
tone of the Act. Our so-culled "protected " f~res ts  are simply 
public commons. I n  fact, most commons are more strictly kept 
thnn our "protected forests." As a final consideration, there will 
inevitably arrive-and it will not be very long either-a moment 
when there will be a man more than the cultivated area can%- 
duce food for. He will either die of starvation, or else step into 
his neighbonr's shoes and get hanged, which would be better, as 
leaving one vacancy instoad of none--that is, in other words, man- 
kind will hnve to ultimately find means to check its own unlimited 
increuse, which is the curse on its civilization. That being so, is it 
better tbat the time to apply the check should arrive while there is 
yet 2ome comfort in living, a sufficiency of corn, of wood, of water, 
kc., kc. ? Shall we claim n voice in the making of our destiny, or 
shall we grovel nt the feet of Fate till she crushes us, like worms, 
singly by starvation, wholesnle by disease ? Suppose we apply 
the check while we have etill the necessary one-fourth forest. All 
are comfortable. Suppose we criminally submit to clnmo~rr and 
rduco it to 1-40th. The people on the disforeetd area have be 
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come densely packed as the rest. They have swallowed the sop, 
and are more hungry and clamorous than ever. Can we resist 
the increased pressure on the diminished area? Is  it likely we 
could ever inorease the area once abandoned ? Shonld we have 
.tbe nerve to try P Let us then do our duty nacr for our ohildrep'a 
children's sake,-Foa~srm. 

THB NITRIFICATION OF SOLLB.-It ia not more than ten years ago 
that the p r o w s  of artificial nitrification was discovered, although 
industrial chemistry has been occupied with the subject since the 
time of Lavoisier, that is about a century ago. At the present mol. 
ment we know that the nitrification of soils is due to the presence 
of a living agent, whose evolutions are akin to those in the pro- 
cesses of fermentation, hydrophohia, the charbon disease, &. The 
soil ia a great workshop ; there the food of plants is elaborated, to 
produce in turn man's alimentation, and is the work of a cellnle, 
not more than the thousandth of a thousandth part of an inch in 
size. And i t  is that next-to-imperoeptible organism, which sets in 
motion the machinery of vegetation whose output is our daily 
bread. I t  may be said that science has now within ita grasp the 
secret of the fertility of soils and of plant nutrition. The discove- 
ries of Messrs. Pasteur, Schlaesing, Muntz, and Winogradsky leave 
no doubt about the matter. Their experiments read as interesting 
as a novel, and he who runs can read. Ten years ago Messrs. 
Schlmsing and Muntz were studying in their laboratory the passage 
of some Paris sewage through a layer of soil, in order to prepare 
their evidence respecting the utilization of the city sewage on tracts 
of land contignons to the forest of St. Germain. The chemist% 
were astonished to observe that the ammonia and organic nitrogen 
in the sewage which filtrated through a mixture of sand and lime 
required such a long time-twenty days-to nitrify, but that after 
this poriod the nitrification was accomplished rapidly. Nay, inore ; 
the liquid that penetrated through the soil contained no longer am- 
monia or organic nitrogen. All the nitrogen of these two sub- 
stances had been changed into a nitrate. If in this experiment the 
organic matters and the ammonia had been consumed by the oxy- 
gen of the air directly acting upon it, how conld they explain the 
length of time required for the combustion. The supposition that 
an organised ferment was necessary to aid in the nitrification sng- 
gested itself to M. ScLlmsing, and if so, these organisms could only 
act after sowing-that is, multiplying themselves and developing 
their germs. This supposition was justified by tho exprilnents of 
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Messrs. winogradsky and Muntz. The nitrification of the soil 
is not a purely chemical, but a biological act. However, it was 
Pasteur who first tore off the veil from Nature's face by showing tbe 
part which animalcules, or microbes, or bacteria play in the tram- 
formation of matter,-as vinifimtion, the production of alcohol, of 
vinegar, putrefaction, &c., which, till then, were r e g d e d  as sim- 
ply chemical re-actions. Of all the phenomena that take p laa  in 
the soil, the most important, in point of fertility, is that connected 
with the slow combustion of organic mattars designated by the term 
" nitrification." The latter rpaumes a succession.of natural actions 
having for final results the transformation into carbonic acid, water, 
and nitric acid of their elements--carbon, hydrogen, nitrogen, 
&c.-under the influence of life, to produce those substances which 
build up animal and vegetable existences. 

The fertility of soils and the production of man's food are thus 
intimately united with the ~henomena of combustion, the latter's 
characteristic result being the production of nitrates. If vegetation, 
save in the cases of leguminous plants, could nat receive its assimil- 
able quantity of nitrogen from the soil by means of nitrates, it would 
perish. Part of the latter are washed out of the soil by rain and 
escape in time into rivers and reach the seas. Bonssinganlt calcn- 
latad that tho Seine carries daily to tho sea 238 tons of nitrates, the 
Rhine 193, and the Nile 301, being a total of 732 tons per day, 
equal to 267,000 tons annually, or more than three times the yearly 
quantity of Chili nitrates that France imports. Messrs. Schlaesing 
and Muntz, as already stated, found thst the formation of nitrates 
in the soil was due to microbes. By placing organic or nitrifiable 
matters in an atmosphere of chlorofor~n they could at pleasure stop 
the process of nitrification. Now the smallest portion of arable 
soil contains this agent or microbe-leaven. To place the discovery 
beyond a doabt, it was necessary to isolate the microbe, and when 
artificially obtained test its nitrifying power. This baffled scien- 
tists, till M. Winogradsky of Zurich bred tho microbe not from the 
green matter, or chlorophyll of plants, but from carbonic acid or 
mineral carbonate. This nitro-microbe, or tiny living cell, differed 
from its fellows in decomposing the carbon of inorganic (as carbon- - 
ate of lime, not of organic, as sugar, starch, &c.) substances. And 
note this great difference, whereas other microbes feed on the chlo. 
rophyll of the leaves, that is, on their carbonic acid, retaining the 
carboa and giving off the oxygen to the air, the nitro-microbe taka 
from the carbonic acid of the soil its oxygen, and fixing i t  upon 
the nitrogen gives birth to nitric acid. M. Winogradsky obtained 
the pure microbe by breeding i t  in soliltions destituta of organio 
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matters, but containing carbonates of lime and magnesia. The 
microbes increased and multiplied and induced nitrification in arti- 
ficial soils similar to what took place with Messrs. Schlcesing and 
Muntz when experimenting on the Seine sewage. And the quan- 
tity of nitric acid the microbes formed corresponded exactly to the 
quantity of carbonic acid they had borrowed for the sake of its 
oxygen from the carbonates of lime and magnesia. The great im- 
portance of M. Muntz's experiments can now be understood. A 
soil to be fertile must not only contain carbonate of lime, or of 
magnesia, &c., but a sufficient quantity of it. I n  the decomposi- 
tion of plants many acids are produced ; these must be neutralised 
by carbonates, or nitrification cannot take place by microbes. Hence 
the plant must obtain ita supply of nitrogen in another form. I n  
forest, bog, and heather lands, where the soil is rich in humus 
acids, no nitrates will be found because the carbonates exist in too 
feeble proportions to neutralive the organic acids. I n  the.case of 
clay soils, which are generally poor in lime, an application of the 
latter will supply not only what is deficient, but by reducing the 
tenacity of the clay permit the entrance of air or oxygen to circulate 
round the decaying vegetable matters. M. Nuntz took specimens 
of peat and heather soils, hence acid. He  applied to both a manure 
composed of horn shavings ; two other parcels of like soil he ma- 
nured with dried blood ; and he kept portions of the same soil in their 
natural state as tell-tales. At the end of eight months M. Mnntz 
estimated the quantities of ammonia and nitric acid formed. None 
of the latter was formed at all ; instead there.was in both cases am- 
monia. The conclusion he arrived a t  was that forest and peat soils, 
&c., obtained their nitrogen from organic matter transforming it into 
ammonia, and that the latter can replace nitric acid. Nearly identi- 
cal results were obtained when a strong clay was similarly manured. 
Samples of soil from a field in good tilth and from a garden were 
next experimented upon during 65 days, and with the same ma- 
nnres. The field soil produced nitric acid and but very little am- 
monia, while the garden soil ~ ie lded  a fair percentage of ammonia, 
but also much nitric acid. The soils were now subjected to a tem- 
porature of 194 degrees Fahrenheit, to kill the microbes ; horn and 
blood manures were applied to this sterilised soil, when the latter 
produced only ammonia, like the peat and forest soils aforesaid. 
M. Muntz has discovered that they are microbes of an inferior kind 
which produce the ammonia, as he mas able to isolate th'em and 
transform nitrogenised substances into ammonia. While a tem- 
perature of 194 degrees killed the nitro-microbes, it required 280 
degrees to destroy the ammonia-microbes in the soil. The lattar 
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were replaced when some of the nnburnt was added to the burnt 
soil. M. Mnntz is of opinion that the inferior develops the superior 
microbe, that is, ammonia precedes the formation of nitrates.- 
Mcrdr~d Mail. 

F~m~s . -Wr i t ing  in the .Forth- Weatem Lumberman, Mr. C. E. 
Potter states that in North-East California some very long flumes 
have been constructed for conveying timber from the site of its 
growth to the saw-mills. One of these ie 40 mileslong, and the tim- 
ber costs but 2 dols. per 1,000 feet for transport over this distance as 
compared with 9 dols., the cost of transporting it by teams. These 
flumes are nearly all constructed on the same plan and are known as 
V flumes, being made of two 20-inch boards, which are battened on 
the outside at every joiut, and a piece is laid across the bottom of 
the flume inside and about 4 inches from the bottom of the V to 
prevent the boards getting stuck on the bottom. The flume is 
5 feet across at the top, and its height depends on the country 
traversed. The flnmes sometimes run for long distances at angles 
of 30' to 40' ; and in order to check the fall of the timber these 
rapid slopes are followed by long stretches of level, in which the 
water resumes its normal velocity. A first class flume costs 5,000 
dols. a mile, and will carry without being pushed 100,000 feet of 
timber and 50 cords of wood per day.-Indian Engineering. 

I n  this little babe you see 
Forestry's epitome. 

A nursery's his Reservation 
Without need of proclamation. 
Save on permit, none may enter 
That so jealous-guarded centre : 
At  the door, to warn of danger, 
Hit matey-guard and peon-Ranger, 
While the ayah-Sub-Assistand 
From his wick's never distant. 
Mummie is the D. F. O., 
Always playing Peepnd-Bo ; 
Then the lncky little laddie 
For Conservator has daddie ; 
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. While (only born in last September I) 
B e  himself s the Forest Member. 

In  thin system bureaucratio 
Nothing's doubtful or erratic ; 
No decree allows appealing- 
Obey, or have an hour of squealing. 
H e  mocks at all the dreary sermons 
Preached by scientific Germans. 
Coppice, Reboisement, and such twaddle 
Baby's brains shall never addle ; 
No Working Plans need we be laying, 
Baby's plans are all for playing ; 
Art can only nature fetter, 
Natural Reproduction's better ; 
And it's clear to any @by 
Natural Reproduction's-Baby I 

BEE-KEEPING IN INDIA.-It may be remembered that the late 
Mr. J. C. Douglas, of the Indian Telegraph Department, who, be& 
fore his death, published an excellent Handbook of Bee-keeping, 
suggested to the Government of India the advantage that was like- 
ly to result from the general introduction of the industry into the 
agricu!tural tracts of the co~mtry. I n  his opinion, the climate was 
favourable to the success of bee-keeping, and the plants moat exten- 
sively cultivated, notably mustard, yield such an abundance of 
honey as would find ~ m p l e  employment even for the little insect 
which is held up as the pattern of diligence and industry. Apart 
from local demands, which are likely to grow proportionately with 
tho supply of honey, wax may, we t h i ~ k ,  in time form a valuable 
article of export to countries where wax lightr, are still indispens- 
able, especially in the illumination of churches. The uses of wax 
are, however, so numerous for purposes of art that i t  is difficult to 
conceive how any supply of it can ever exceed the demand. The 
fact is, as Mr. Douglas's enquiries led him to believe, that the 
honey and wax which are brought into the Indian n~arkets are 
the products of the wild bees alone, and it is safe to infer that the 
quality and quantity of both can be materially improved, not by 
scientific methods beyond the intelligence of the people, but by 
eimple processes and appliances within their means, in the pmcti- 
cal prosecution of apiculture. I n  some parts of India, Coorg, for 
instance, the Nilgiris, and the Wynaad in the Madras Presidency, 
in the Himalayas and Snb-Himalaytm tracts, in the Khasia and 
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Jaintya Hills in the Assam Province, and in the Darjeeling Hills 
in the Bengal Presidency, bees are domesticated with a view to the 
production of a better quality of wax and honey. The general 
prices for both articles fluctuate very considerably. Honey sells 
from Rs. 3 to Rs. 8 per maund, while wax realises from Rs. 10 to 
Rs. 40 per maund. The local authorities in many parts of the 
country have expressed a decided opinion that apiculture may be 
followed successfully and with remunerative returns as a subsidiary 
industry by almost all classes of the population. 

I n  those parts of the country where bee-keeping is practised 
(take, for example, the province of Coorg), the people in April or 
May smear the concave side of an earthen pot with honey-wax, 
make holes in it, take it to the jungles, and place it upside down on 
a piece of wood. Bees are attracted by the smell of the wax to the 
pot, which they enter by the holes. After from four to six days, 
when the bees are found to have taken to tho pot, the pot is on a 
dark night covered over with a blanket or some thick cloth, and 
removed from its first position and placed either on a tree near the ' 
house or under its eaves or in some suitable localit7 close by. The 
bees give no trouble and cost no money either for their feeding or 
upkeep. Going out by day, they return in the evening to their 
pots with the stores of honey they have gathered from the flowers 
in the nearest jungles or fields under crop. Between the 15th 
April and the 15th June of each year they store up their honey, 
which is from the latter date to the end of July removed, a small 
quantity being left for the bees to feed upon. The comb, after the 
honey has been extracted from it, is put into a basket, which is 
placed over the mouth of a vessel of hot water, and under the action 
of the heat yields a liquid substance which, when the water has 
cooled down, is converted into the pure wax of commerce. A 
second harvest of honey and wax can be gathered in November 
from the same hives. Moorcroft in his travels in Cashmere de- 
scribes another mode of domesticating the bee, which was once 
very widely practised, but which has now more or less gone out of 
vogue, in the Happy -Valley. In  every house as it was being built 
spaces were left empty in the walls about 14 inches in diameter 
and 2 feet, the average thickness of the walls, in length. This 
hollow space was carefully liiled with a mixture of mortar, clay, and 
chopped straw, and closed at the inner end with a flat tile. When 
the season for gathering the crop of honey and wax came round, 
the flat tile at the inner end of the hive mas withdrawn, some 
smoke was blown into it, when the bees either left or were stupe- 
fied and the comb was secured. When the flat tile was replaced 
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in its former position, the bees, after recovering from their stupe- 
faction, returned to their hive, where, it is said, they followed their 
industry year after year and generation after generation. The 
people of the Khasia and Jaintya Hills, where they do not use a 
hollow piece of wood 24 feet in length and 10 to 12 inches in dia- 
meter, which would appear to be their primitive form of artificial 
hives, employ a small box, about 18 inches square and of the same 
depth, which they put up under'the eaves of their houses. The 
disadvantage of this plan is that they have to force open the back 
of the box, whenever they want to remove the honey. The bees 
are not killed or stupefied by the use of smoke, but they are simply 
removed from the comb, as it is broken or cut away from the box. 
To guard against their stings, tlie Khasias cover their faces with 
a thin cloth, unually their turbans, and chew a little ginger, the 
aroma of which is apparently so disagreeable to the bees as to keep 
them &way while their stores are being plundered. In  other parts 
of the country lubrication of the body with mustard oil, impreg- 
nated with the juice of the garlic, is said to be an efficient protection 
from stings. The application of the juice of the leaves of the black 
Toolaee plant (the Holy blclsil or Ocimurn sanctum) to the face, 
hands, and bust has, we believe, been found still more effeotive in 
many parts of Bengal. The leaf of the pan or betel affords almost 
immediate relief to the pain cauaed by the sting of the bee. A 
better form of hive, adopted from a European model, would be a 
box about 134 inches square by 64 in depth. On the top it may 
have nine bars or reglets, running from front to back, each h r  
being Pths of an inch wide and of an inch deep, and the whole 
number of bars resting on a rabbet in the front. and back pieces of 
the box. A glass window a t  the-back k provided, so that it can 
be opened for the periodical inspection of the working and condi- 
tion of tho bees. A crownboard is held on to the top of the box 
by hooks or screws. If, instead of building tlieir comb straight 
along the bars, the bees happen to work on the cross, the work of 
extracting the comb becomes difficult. But if the bees build along 
the length of the bars, any one h r  with its comb can be removed 
without disturbing the other swarms in the same hive. On this 
plan it is possible to see which comb contains most honey and tc, 
avoid touching the comb with the young brood of bees. Such a 
hive, when full, may hold from 25 to 30 Ibs. of boney. Of course, 
it is impossible to indicate uny one plan of bee-keeping, which shall 
be applicable to all parts of India. Local conditions and the means 
of the people will often go far to render a modification of the best 
plan necessary. With the abundance of bees and the still greater 

8 Q 
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abundance of honey-bearing flowers to be met with in all parts of 
India, i t  is quite possible that, nnder some systematic efforts, bee- 
keeping may, in no long time, become a valuable industry to tbe 
people of India. The initial trouble and outlay are almost nominal, 
and as bees feed free, the honey and the wax of their produce may 
be said to be obtainable only for the bare gathering. It would be 
a good thing for the country if the industry could be started 
among the peasantry of those districts where the products of the 
wild bee are already articles of local consumption or exportation to 
external markets.-Indian Agrieulturiet. 

TEE COBRA AND THE REPUTED JEWEL w HIS HEAD. -T~~  Hindoo 
mind is naturally inclined to the marvellous ; and though Hindoo 
authors have for countless -generations past been accustomed to 
draw the long bow, yet in the fact of natural history to be now 
recorded, they had some amount of truth on which they worked, 
though they could not even in this help embellishing what they 
knew for certain with what they did not know or what they only 
fancied. Throughout the whole of Hindoo literature runs the 
atory that a naga or a cobra di capello, when it attains the age of 
a thousand years, 

'' W a r s  yet a precious jewel in his head," 
which, it is said, it vomits forth during dark nights on the grass in 
lovely spots, and by the help of the light diffused by the gem far 
and near to a radius of-(this distance varies, according to the 
strength of the imagination of the Hindoo poet or philosopher, 
who takes upon himself to reproduce the mixed fact and fable, 
from only a few yards to a good many miles), the cohra seeks its 
prey ;'and woe hetide him who then approaches the spot, for, how- 
ever far the cobra may have wandered awny, it is sure to be hcl i  
where the gem shines before the intruder can reach it, and to hnry 
its fangs deep in his flesh. But nevertheless this mixed fact and 
fable loves to relate how, if by more than the cunning of the 
serpent, any mortal iu fortunate enough to forestall the serpent and 
hide quickly the clair shining pen1 nnder a bushel, the outwitted 
cobra dashes itself on the spot where it happens to be-hrmks its 
spine nnd dies. 

Now let us hear what Professor H. Hensoldt has to say on the 
suhject in Ilarper's Magndne. 

"The cobras," he ohserves, '' are perhaps the only serpents 
which will eat insects. They feed on ants, grasshoppers, a mriety 
of beetles, &o., hut seem to have a special preference for fireflies, 
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perhaps because the latter can be caught a t  night much more easily 
than any other kind of insect. I have often for hours watched 
cobras in the grass catching the fire-flies, darting about here and 
there-a process which requires considerable exertion on the part 
of the serpe'nt. Now every entomologist knows that the flying 
Lampyridcz consist entirely of males. The females, which are not 
very numerous, are much larger and cannot fly, as they have only 
rudimentary wings. They sit quietly in the grass ernitting a green- 
ish light, which is much stronger than that of the males, and fades 
and becomes brilliant a t  regular intervals. If a glow-worm be 
watched for a time, a steady current of male insects will be observed 
flying towards it, and ,alighting in close proximity. Now it so 
happens that a little pebble of chlorophane or fluorspar, emih in 
the dark a greenish light, which is so much like that of the female 
Lampyria that it is an easy matter to deceive the male fire-fly with 
it, by setting it up as a decoy. The cobras have gradually come to 
take advantage of an experience made by them, accidentally, I dare 
say, thousands of years ago. I t  may frequently happen, for in- 
stance, that a cobra finds one of these shining stones in the gravel 
of the dry river-beds (where they are by no means uncommon), 
being attracted to it by its glow at night, and taking it for a glow- 
worm. I t  would then, a t  any rate, notice that the fire-flies could 
be caught much more easily and quickly in the neighbourhood of 
that shining object than anywhere else, and would habitually 
return to it. Several cobras might thus come together, and there 
would be competition, and from this moment to the finding out that 
success in capturing fire-flies depends on the possession of this phos- 
phorescent pebble, and to the seizing of it in order to prevent an- 
other snake from monopolizing it, is, in my opinion, no great step 
and involves no exceptional powers of reasoning. The cobra car- 
riea i t  about and soon learns to treasure it,, for it affords it an easy 
means of getting its living. A11 it has to do is to deposit the stone 
in the grass at night, and the obliging insects literally fly down 
its throat. There are several reasons for believing that no indivi- 
dual experience is now necessary to cause any cobra to act in this 
manner, but that even a young cobra, on finding such a stone, will 
instinctively take it up, and use it in the manner I have described. 
For  it must be borne in mind that there is an inherited raceme- 
mory among the lower animals which is often far stronger than 
the lnemory gathered during the short lifetime of the individual. 
What cauees a blind kitten to spit and put up its back if a dog ie 
brought near it ? It never saw a dog, never saw anything, yet i t  
knows there is some danger ahead. Thus the accumulated experil 
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ence of the cobra's ancestors during countless generations now 
causes i t  to act in a manner which we refer to instinct.-Indian 
Agriculturist. 

A NEW FOREST CLEARER.-A~ invention has been patented in 
New Zealand which, if it does all that is claimed for it, will make 
clearing of forest land a much more easy matter than i t  is now. It 
consists in a composition with which trees can be poisoned, ming- 
ling itself with the sap and circulating through every branch and 
leaf, utterly destroying the life and rendering the standing tree in 
three months' time dead and rotten, and so highly inflammable that 
when fired, it burns away literally root and branch, for the fire creeps 
even down the roots into the ground, consuming them so thoroughly 
that the land can be ploughed afterwards. I t  is availablo also 
for old stumps, thus doing in a month what nature takes years to 
accomplish. The process of inoculation is simply the. boring of a 
hole about 6 inches into the tree with an inch auger, filling it with 
the composition, and afterwards plugging it with cork, touch-clay, - 
or other suitable substance. The composition has had several trials 
and is stated to have done effectual work in all cases ; in one-in- 
stance 700 acres having been cleared with it, every tree, i t  is 
claimed, being successfully dealt with. It is also said to be very 
inexpensive.-Indian Agriculturiet. 

SERVIAN FORE~S.-One of the effectfl of Servian independence 
lippears to be an almost total disafforestation of the country. The 
Vice-Consul at Nish says that during the Turkish occupation Ser- 
via was covered with magnificent forests of oak, beech, chestnut, 
and walnut trees, by means of which the country was assured of a 
regular and plentiful supply of water, and in the recesses of which 
the natives found shelter and refuge from their foreign conquerors. 
From the date of her independence a destruction of these invaln- 
able treasures commenced, which has been carried on with r e m o m  
less and unreflecting perseverance, and it appears as- though there 
were, a t  the present day, a race against time to complete the havoc. 
From time to time the consciences of Ministers and Governments 
have been roused to interfere, but beyond the passing of laws, 
which remain a dead letter, hardly anything has been done to arr& 
the evil. Neither do the authorities to whom the work of super- 
'vision has been confided appear to have attained to a proper a p  
prehension of the importance of the duties davolving upon them ; 



it has even been remarked that such action as the highest authori- 
ties have taken has been rather prompted by considerations relative 
to the supply of acorns and beech-nuts for feeding swine than by a 
proper regard to the preservation and plantation of timber as a na- 
tional need. Floods in winter and drought in summer were declared 
by Mr. Borchgrave, in 1883, to have already begun to exact 
the penalty which carelessness or want of forethought must be 
called upon to pay : but the peasant and his goats continue their 
work of destruction, whilst the authorities are apparently more 
solicitous of avoiding occasions of discontent which restrictive 
measure would create than of applying each remedies as legislation 
has placed in their hands. Whole mountains may be seen com- 
pletely denuded of timber, with the exception of a low worthless 
scrub, which were a few years ago covered with woods, but which 
have lately fallen victims to the innumerable herds of goats which 
are allowed to browse a t  will. The peasants, amongst whom the 
land was divided at the time of the Servian independence, have 
cleared vast tracts for the purposes of agriculture, and possess the ' 

right of cutting timber for firewood in those forests which are 
under the management of the different communes. Very little 
coal is used for household purposes, and the nmount of wood re- 
quired for daily consumption adds enormously to the drain on the 
national resources. The best wooded parts of Servia at the present 
day are the districts of the south and south-east, but especially 
the department of Toplitza, which may be snid to contain the only 
remaining virgin forests of Servia, and whence are annuany drawn 
large supplies of walnut trunks and oak staves for casks. Walnut 
trees, which attain to an enormous growth, have been mercilessly 
dealt with, the value of this wood having attracted the attention of 
Austrian merchants, who aend their agents to choose and cut the 
wood for exportation. The fir and juniper are found in the central 
and western valleys, and on the great Kopaonik range, on the 
south-east ; the pine on the heights of Zlatibor. During 1888 
5,000,000 kilogrammes of cask staves were exported to Austria- 
Hungary and France and 300,000 kilos of walnut trunks for gun- 
stocks and furniture to Austria, this large supply being obtained 
from Toplitza. About 8,000,000 kilos of planks, firewood, and 
other small timber circulated in the Nish district during the same 
period.-Timber T r d s  Journa2. 

CEYLON IN DnQENT N&D OF A GAME LAW.-There seems to be 
no doubt, says a correspondent of a Ceylon paper, that game, once 
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so abundant, is now diminishing greatly owing to its wholesale 
destruction by the natives for purposes not of legitimate food, but 
of trade. The trade is in the hands of Moormen who supply the 
villagers with gunpowder and shot. The villagers shoot every 
head of game that comes in their way, usually a t  night over water- 
holes in the dry season. Any one whose duty i t  is to travel much, 
especially in remote parts of the island, will bear me out in saying 
that seldom a day passes without meeting one or more men with 
guns in their hands going out shooting, while men carry in^, huge 
loads of hides and horns constitute a regular service. There are 
also a great many so-called eavants, usually foreigners, who come 
here to proseoute their studies and look to pay the expenses of 
their tours by carrying off quantitiw of skins of all sorts which 
they mostly purchase from natives. Last year the village of Ma- 
hakekirawa was literally carpeted with dry skins, which one of 
these persons had by timely notice beforehand induced the nativas 
to shoot and bring in to be purchased by him a t  market price 1 
Wben the supply was large, and the buyer a single individual, the 
market-rate may be easily conjectured-just what he chose to give 
them. A great many lives of elephants are recklessly destroyed 
by elephant catchers, who shoot the mothers in order to get a t  the 
calves, or who drive a herd for weeks before they kraal them. 
The poor beasts are then so exhausted, that in many cases not 10 
per cent. survive. The killing of elephants in herds should he 
strictly forbidden and restrioted to solitary rogues. Like the game, 
fish is disappearing, or has quite disappeared from many rivers 
owing to the destructive and pernioions habit of driving fish into 
kraals. As this goes on at all seasons, and aa fish of all s u b  are 
taken, the rivers are beiug drained of their resources.-Indian 
Agriculturist. 



1.-GAZETTE o r  INDIA- 

No. 52.-The 10th January, 1890.-Mr. A. Smythies, Deputy Con- 
servator of Forests, 4 th  (Gfficiating 3rd) grade, North- Western 
Provinces and Oudh, is appointed to officiate a t  Instructor a t  the 
Forest School, Dehra Dbn, with effect from 26th November 
1889, and until further orders. 

No. 55.- With reference to  the ~ o t i ~ c a t i o n  of this Departmellt No. 
954-F., dated the 6th September Isst, i t  is hereby notified that 
Colonel a. J. van Someren, M.Q.L.I., Conservator of Forests, 
was, on his return from furlough, on subsidiary leave from 28th 
Jnly to 9th August, 1889, both dates inclusive. 

No. 79.-The 14th February, 1890.-The following temporary pro- 
motions are made dnring the absence on three months' privilege 
leave of Mr. A. L. Home, Conservator of Forests, 3rd (Officiating 
2nd) grade, Bengal, with effect from 30th December, 1889, and 
until further orders :- 
Mr. R. H. C. Whitfall, Conservator, 8rd grade, Pnnjab, to  officiate 

in  the 2nd grade of Conservators. 
Mr. H. H. Davis, Deputy Conservators, 1st  grade, Bengnl, to 

officiate in the 3rd grade of Conservators, and to hold charge of 
the Bengal Forest Circle. 

M r  J. T. Jellica, Deputy Conservator, 2nd grade, Assam, t o  
officiate in  the 1st grade of Deputy Coneervators. 

No. 88.-The 21st Febtwary, 1890.-It is hereby notified that  Mr. 
W. Q. Allan, Deputy Col~servator of Forests, 2nd grade, North- 
Western Provinces and Oudh, officiated in the 1st  grade of Deputy 
Coneervators, from 4th to 10th November, 1889, (both dates 
inclusive) vice Mr. U'. R. J. Brereton, Deputy Coneervator, 1st 
grade, North-Western Provinces and Oudh, on furlough, and 
from 11th November, 1859, during the absence on three mouths' 
privilege leave of Mr. A. E. Wild, Deputy Conservator, 1st grade, 
Pnnjab. 

No. 90.-Mr. C. F. Roeeiter, Sub-Assistant Conservator of Foreste, 
and Officiating Assistant Conservator of the 3rd grade, Punjab, 
revered to his substantive appointment on the 24th December, - - 
1889. 

No. 11 1 .-The 7th March, 1890.-The undermentioned officers, who 
have been appointed by H e r  Majesty's Secretary of State  to the  
Forest Department of India, are appointed to bo Aeaistant Conser- 
vatore of the 3rd grade, with effect from tho datee specified opposite 
their names, and are posted to  the Province8 noted below :- 
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Mr. W. H. Lovegrove, Benga1,-2nd January, 1890. 
,, A. rU. P. Caccia, 
,, P. H. Clutterbuck, Central Provinces,-4th December, 
,, W. F. Lloyd, 1 1889. 
,, G. R. Long, ,, W. T. T. McHarg, Burma,-26th January, 1890. 
,, C. W. A.  Bruce, 1 

No. 1 16.- The 7th .Uarch, 1890.-The following trausfers are made 
in the interests of the public service :- 

Mr. C. F. Elliott, Oeputy Conservator of Foreste, 2nd (Officiat- 
ing 1s t )  grade-from the Punjab to Balucl~istan. 

Mr. J .  li. Lace, Assistant Conservntor, 1st  gmtle, and Offi~.i*t- 
ing Depnty Conservntor, 4th grade-from Baluchietaii to the  
Pulijnb. 

No. I .-The 6th Junuary, 1890.-Mr. C. So~ners Smith, Assistant 
Conservator of Forests, has  been granted by the Right Honorable 
the Secretary of State  six mouths' extraordiuary leave on medical 
certificate w ~ t h o u t  pay. 

The 11th Junuary, 1890.-To M: Shumsud-din Sahib, Ranger, 4 t h  
gade, Salem, for two months, nnder Article 291 of the Civil Service 
Regulations, from date of availing himself of the same. 

The 18th January, 1890.-Forest Ranger M. Jamboonadha Swtri 
from Madura to Trichinopoly. 

Forest Ranger C. M. Maduratrayagam Pil la i  from Trichinopoly to 
North Arcot. 

To T. C. Malaya Pillai, Forest Ranger, Tinnevelly, leave for fifteen 
day8 from 17th October, 1889, under Article 291 of the Civil 
Bervice Regulations. 

To  Sub-Assistant Conservator V. S. Gurunadha Pillui, two days in  
extension of the one month's leave notified at page 1420, Part 11. 
of the Fot t  St. George Gazette, datad 22nd October, 1889. 

No. 54.-The 31at January, 1890.-MI.. H. 7'. D. Sweet, Assistaut 
Conservator of Forests, Madras, has been granted hy the Right 
Honorable the Secretary of 8 ta te  an extension of leave for uix 
months on medicnl certificate. 

No. 55.-Mr. J. W. Cherry, Depnty Conservatc~r of Forests, Madras, 
has been rer~uitted by the Right Houorable the Secretary of Stute 
to return to duty within the period of his leave. 

The 8th February, 1890.-To Mr. W. P. Rego, Forest Ranger, 
Acting 2nd grade, South Cnnara, leave for one month, under 
Atricle 291 of tlie Civil Service Regulatio~~s. 

No. 9 1 .-The 1st  March, 1890.-Mr. J .  W. Chary, Deputy Coo- 
servotor of Forests, Madras, has been granted by the Right Hon- 
orable the Secretary of State for India an extension of l a v e  for s i x  
lnonths on medical certificate. This caucels Notification No. 55, 
published a t  page 97  of the Fort  St. Gwrgs Garetb, dated 4th 
February, 1890. 

No. 96.-I'lie 4th March, 1890.-The followiiig reversiolu u e  
ordered :- 
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Mr. (3. Hornfray, Acting Deputy Conservator, 3rd grade, to re- 
vert to acting Deputy Conservator, 4th grade, from 21st Nov- 
ember, 1889. 

Mr. T. P. Peake, Acting Deputy Coneervator, 4th grade, to re- 
vert to Assistant Conservator, 1s t  grade, from 21st November, 
1889. 

3.-BOMBAY GAZETTE- 

386 9th Janua,y, 1890.-Messrr. J. Buptiata, L.C.E. and A. 0. 
Hobinson, L.c.E., Acting Sub-Assistant Conservators of Forests, 
respectively delivered over and received charge of the office of the 
North Sub-Division Foreat Office, North TbAua, on the 19th 
December, 1889, after office hours. 

No. 749.-The 29th J a n u a ~ y ,  1890.-Mr. LY. S. Hexton, Deputy 
Conservator o f  Forests, 1 s t  grade, and Divisional Forest Officer, 
Gnrat, is allowed privilege leave of absence for two months arid 
fifteeu'drys from tlrb S l s t  January, 1890. 

No. 9 11.- l'he 4th Februury, 1890.-His Excellency the Governor 
in  Council is pleased to appoint Mr. R. H. Mbdan, L.c.E., to  act  
as  Divieional Forest Officer, Surat, during the absence of Mr. W. 
S. Hezton, or pending further ordere. 

The 8th February, 1890.-In reference to the Notification dated 9th 
January, 1890, publibhed a t  page 44 of the Bonabay Government 
Gazette, P a r t  I., dated 16th idem, i t  is I~erel~y notified tliat Mr. A. 
C. Robinron, Acting Sub-Assistant Conservator of Forests, wllo 
had been transferred from the Southern Circle, reported llis arrival 
a t  Poona for duty in the Northern Circle on the 10th December, 
1889, before office hours. 

No. 91.-The 15th Fcb~uary,  1890.-The undermentioned officer is 
allowed lnrlongh to Europe for one year on private affairs, under 
Rule I X  of thd F ~ ~ r l o u g h  Regulation8 of 1868 :- 

Colonel J. ff. McRae, Staff Corps, Conservator of Forests in 
Bind. 

Yeawe. Q. B. Reid, c.s., Collector of Burat and Daroehu Dosabhai, 
City Magistrate of Surnt. respectively delivered over and re- 
ceived charge of the Divisional Forest Office, Sorat, on the 1st 
instant, in the aftelnoon. 

Mwre .  W. S. Herton, Divisional Forest Officer of h a t ,  and 
Q. B Reid, c .8 ,  Collector of Furat, respectivrly delivered over 
and received charge of the Divirional Forest Office, Surat, on 
the  30th January, 1890, after office hours. 

m e  2 la t  February, 1890.-Mr. Shesho M u ~ j u ,  Sub-Assintant Con- 
eervator of Forests, Y. D., Krnara, who was on three months' 
privilege leuve from 14tl1 November, 1689, reported himself for 
duty on the 12th instrnt, before noon. 

No. 1457.-The 22nd Februarg, 1890.-His Excellency the Governor 
in Courrcil is pleased to appoint Mr. W. S. Hezton, to  ac t  as Con- 
servator of Forests, Sind Circle, d~ir ing the absence of Colonel J. 
O. McRae, or pending furlher orders. 

No. 1702.-The 3rd  March, 1890.-Mr. E. Q. Olivcr, Assistant 
Con~er ra tor  of Forests, 3rd grads, and Divisional Forest Officer, 
Working Plans Brancl~ No. 11. Kdnara, ia allowed examination 



leave for one month nnder 6ection 57 of the E'oreet Departmmt 
Code, 3rd Edition. 

No. 173'2.-The 5th March, 1890.-Bfr. W. A. Talbot, Acting 
Deputy Coneervator of Forests, 3rd grade, end Divisional Forest 
Officer, Xorth Kiinara, ie allowed privilege leave of absence for 
three months from the 261h March, 1890, or from ench eubeeqaent 
date rs he may avail himself of it. 

~ . -CALC~TTA QA~ETTE- 

The 6th January, 1890.-Mr. IV. H. Loregrow, who hae been a p  
pointed by Her Majesty'e Secretary c,f Btate for India to the  
Forelct Department in Hengal, ie appointed to be an Assistant 
Conaervntor of Foresta of the 3rd grade, and ia posted to the 
Direction Division, Da jeeling. 
Mr. Lovegrow reported his arrival in India on the forenoon of 

the 2nd January, 1890. 
The 18th Fcbnray, 1890.-The following temporary promotions 
are ordered with effect from the 80th December, 1889:- 
Mr. G. A. Richardson, Deputy Conservator of Foreeb, 3rd g r d e ,  
to officiate as Depiity Coneervator of Foreeta, 2nd grade. 

Mr. C. A. 0. I,~llingston, Depnty Conservator of Forests, 4 th  
grade, to officiate ae Deputy Coneervator of Foreata, 3rd @a 

1Vr. C. O.  Rogertr, Aeeihtant Conservator of Forests, 1st  grade, 
to officiate ss Deputy Conservator of Foreets, 4th grade. 

Mr. H. D. D. French, Aseistant Coneervator of Foresb, 2nd 
grade, to officiate ae Aeeiehnt Coneervator of Foreeta, l e t  m e .  

The 28th February, 1890.-hr. 0. A. R i c h a ~ h ,  Depnty Con- 
eervator of Forests, in granted privilege leave for three months, 
nnder the proviaions of Article 277 of the Civil Herrice Re- 
gulations, with effect from the 23rd February, 1890. 

Mr. E. E. Slow, Gnb-Aseietant Conservator of Forerb, Palamor  
Bnb-Division, is transferred to the Khorda Bob-Division of the 
Orieea Forest Divieion, with head-quarters a t  Khoda,  and will 
hold charge of the office of the Orless Forest Dirieion, in ad- 
dition to his other dntiee, with effect from the afternoon of the.  
22nd Febrnary, 1890. 

Babu Ktdar Nath Mozumdar, Foreet Ranger, 3rd g r d q  in 
charge of the Northern Range of the Palamow Sub-l)iviaim, 
to hold temporary charge of that 6nb-Division, in addition to 
his other duties, with effect from the afternoon of the 16th 
February, 1890, on which d a b  he relieved Mr. Slaw 

5.-Aeaau OAZETTE- 

No. 407.-Thr 18th Deemaber, 1889.-Leave of abseuce for three 
months, nnder Article 291, Chapter XII. of the Civil Bemae 
Regulations, is  granted to Mr. 3'. J. Campbell, Aaaietant Con- 
eervator of Forests, Qdro Hille Divieion, with effect from the brd 
Dwember, 1889, or the subsequent date on which he m y  avail 
himself of it. 

No. 408.-Mr. D. P. Copeland, Officiati~~g Depnty Conservator of 
Foreete, in charge of the Kdmrdp Forest Divieion. is placed in 
charge of the Qdro Hille Foreet Division, in addition to him own 



dnties, during the absence on leave of Mr. T. J. &wl, or until 
farther orders. 

No..36.-7he 28th December, 1889.-Mr. J. C. Belly, Bob-As- 
eistant Conservator of Forests, made over charge of the Darrang 
Forest Divieion to RabG Jogcevar Sur, Sub-Assistant Conservator 
of Foreste, on the afternoon of the 6th December, 1889, and pro- 
ceeded to join the Forest Gurvey Branch at Dhubri, to which he 
has been attached. 

No. 169.-The 9th January, 1890.-Mr. D. P. Copland, Officiat- 
ing Deputy Conservator of Forests, received charge of the Q&ro 
Hills Forest Division from Mr. T. J. Campbell, Assistant Con- 
servator of Foresta, on the afternoon of the 7Lh December, in 
addition to his own duties. 

No. 170.-.Nr. T. J. Campbell, Assistant Conservator of Foreeb, 
availed himself of the leave granted in General Department Noti- 
fication No. 412, d a t d  13th December, 1889, from the afternoon 
of the 7th December, 1889. 

No. 1479.-The 27th February, 1890.-Leave of abeence for six 
months, u~~rler Article 340, Chapter XIII. of the Civil brvice 
Regulnth~s, is granted to Mr. C. Q. D. Fordycr, Deputy Con- 
servator of Foresta, in extension of the furlough granted in Noti- 
fication No. 250, dated the 15th Aognst, 1888. 

~.-NOBTH-~EBTBBII P B O V I R O ~ ~  AXD OUDH QAEETFC- 
The followiog Forest officere have passed in- 

Foreet Law, by the'Higha Standard. 
Mr. B. B. Oanaston, Assistant Conservator of Forests, Dehrn Dh. 

Land Revenue Systems, by the Higher Standcrrd. 
Mr. B. B. Omauton, Aesistant Conservator of Foreets, Dehra D h .  

Vcmacuhr, by the Higher Standard. 
Mr. Z. Mercer, Assistant Conservator of Forests, Sahaimnpnr. 
Mr. B. B. Osmaston, Assistant Conservator of Forests, Dehra Dbn. 

Vernacular, by the Lower Standard. 
Mr. dl. Hill, Conservator of Forests, Kheri. 

lS1 .-The 18th January, 1890.-In superseesion of this 
11-srsa.60 

'"' dated 13th bptember, Department Notification No. 
1889,Lieutmanf-Coloncl F. Bailey, Conservator of Forests, Pchool 
Circle, North-Western Provinces and Oudh, special leave under 
article 348 of the Civil Service Regulations, for three monthe, with 
effect from the 44th August, 1889. 

No. 2 The 27th January, 1890.-With effect from the 14th 11-l361~~- 
October, 1889, Mr. B. B. Oemaston, Aesistant Conservator of 
Forests, 3rd grade, North-Western Provincee and OudE, to be 
Aeaistant Conservator of Forests, 2nd grade. 

-With effect from the afternoon of the 26th Xov- No' 11-112A-28' 
ember, 1869, Mr. L. Mercer, Aesisl.ant Conservator of Foreate, in 
cbarge of the SahAranpur Division, to hold temporary charge of 
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the.Deht. DCln Division, in addition to bia own dnties, during t h e  
depotation to the Forest School of Mr. A. Smythiw, or until far- 
ther ordere. 

823 
11-7lZA-33' -With effect from the afternoon of the 2nd Jan- 

nary, 1890, the date on which he relieved Mr. L. Mactr of tbe  
cbarge of the 6ahAranpur Division, Hr. B. B. Omaston, Assistant 
Conservator of E'oreats, to hold temporary charge of that Division, 
until further orders. 

426 Tlu 5th February, 1890.-Mr. M. Hill, A i s t a n t  No. 1 m 2 . -  
Conservator of Foreste, attached to the Kheri Division of tbe Oudh 
Circle, to the Bhira Sub-Division of thrt Circle, re a temporary 
arrangement. 

Tk 14th P e h a r y ,  1890.-With effect from Ule No. 11-8,,-,2.1.- 
Rrd November, 1889, the date on which Mr. W. R. J. Brcreton, 
Depnty Conservator of Forests, 1st grade, proceeded on snbeidiary 
leave preparatory to furlough- 

Mr. A. Smythia, Officiating Deputy Conservator of Forests, 3rd 
grade, to officiate as Deputy Conservator of Forests, 2nd grade 

Mr. F. B. Bryant, Officiating Deputy Conservator of Forerts, 
4th grade, to officiate as Deputy Conservator of Forests, 3rd 
grade. - 

*7 .-With effect from the 21th November, 1889, the  No' U-MA-12-2 
date on which Mr. N. Hcarle, Deputy Conservator of Forests. 4th - - 
grade, returned from ft~rlough - 
Mr. N. Hearle, Deputy Conservator of Forests, 4th grade, to 

officiate as Depnty Conservator of Forests, 3rd grade. 
dlr. F. B. Bryant, Officiating Deputy Conservator of Forestr, 

8rd grade, to otficirte as Deputy Conservator of Foreate 4th grade. 

With effect from the 26th November, 1889, the  I=*=- 
date on which Mr. A. Smythiee, Officiating Depnty Conservator 
of Forests, 2nd grade, was ~ppoiuted to officiate ae Instructor of 
the Forest 6choo1, Dehra DGn- 

Mi.. S. Eardlq-Wilnwt, Officiating Deputy Conservator of 
Forests, 3rd gmde, to officiate as Depnty Conservator of Foresb, 
2nd grade; 

Mr. F. B. Bryant, Oflciatiug Depnty Conservator of Forests, 
4th grade, to officiate as Depnty Conservator of Forests, 3rd 
grade. ''' The 1 St b February, 1890.-Mr. J. M. BlanchJeld, No' 11-448.89-15'- 

Snb-Assistant Coneervator of Foreuts, from the Ganges to the  
Humron Division of the Central Circle. 

800 No. l l - M A ~ 1 2 , a . - ~ ~  17th February, 1890.-With e5ect from t h e  
14th October, 1889, to fill existing vacancies :- 
Mrssru. L. Mercer and B. B. Omarton, Aleistunt Conservators 
of Forests, 2nd grade, to officiate M Assistant C3nservatam, Iat 
grade. 
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The 25th February, 1890.-A departmental exami- V K Z a -  
nation for junior officers of the Civil Bervice (Covenanted and 
Statutory), Forest Officers, Cantonment Magistrates and candi- 
dates for Cantonment Magistracies, will be held on Monday, 21st , 
April, 1890, and following days, commencing a t  10 A.M. each day, 
a t  Agrn and Lucknow, and will be conducted by the Divisional 
Colnmittees of those places. 

728 
NO. ll-448-ll-28.-The 28th February, 1890.-Mr. C. J. Ponsonby, 

Deputy Conservator of Forests, 1st grade, in charge of the Pilibhft 
Division and Bliira Sub-L)ivision, furlough out of India on medical 
certificate .for nine months, with effect from the 14th February, 
1890, or sirbsequent date. 

733 NO. 11-448-ll.83.-Mr. M. Hill, Assistant Conservator of Forests, 

attached to the Bhira Sub-Division, to hold charge of the Pilibhft 
Division and Hhira Snb-Division, during the absence on furlough 
of Mr. C. J. Ponsonby, or until further orders. 

808 
h'o. ImB.-The 5th March, 1890.-Wit11 effect from the 26th 

January, 1890, vice Mr. J. M. Braidwood, Deputy Conservator of 
Forests, 3rd grade, deceased- 

Mr. A. Smythies, Deputy Conservator of Foresta, 4th grrde, to 
be Deputy Conservator of Forests, 3rd grade, but to  continue to  

- officinte as  Instructor of the Forest School. 
Mr. A. F. Hroun, Assistnnt Conservator of Forests, 1s t  grade 

(on ilepiltation to Ceylon), to be Deputy Conservator of Forests, 
4th grade, brit to be eeconded on the list of Depnty Conserva- 
tors. 

Mr. A. Campbell, Assistant Ct)nservator of Forests, 2nd grade, 
to be Assistant Conservator of Forests, 1st grade, but to con- 
tinue to officiate es  Depnty Conservator, 4th grade. 

7.-PUNJAB QAZETTB- 

No. 4.-The 11th January, 1890.-Mr. R. J. P. Pinder, Assistnnt 
Conservator of Forests, made over charqe of his duties in the 
Chamba Forest Division on the forenoon of 27th November, and 
has been attached to the Umballa Forest Division, with effect 
from the afternoon of 6th December, 1889. 

No. 40.-?'he 18th January, 1890.-Mr. C. F. Elliott, Depnty 
Conservator of Forests, and  .4fr. J. E. Barrett, Assistant Coi~eer- 
vator of Forests, respective;y, made over and assrin~ed charge of 
the Mdltan Forest Division ou the afternoon of 8th January, 
1890. 

No. 38.-The 28th January, 1890.-Conseqirent on the return from 
furlough of Mr. J. C. bfcDonell, Depnty Conservator of Forests, 
1 s t  grnde, the following reversion shall have effect from the fore- 
noon of fhe  13th of November, 1889 :- 
Mr. G. S. Hart ,  Officiating Assintnnt Conservator, 1st  grade, to 

Assistant Conservator, 2nd grade. 
No. 40.-(Xjngequent on the departnre on the 1 It11 of November, 

1889, of Mr. A. E. Wild, Deputy Couservator of Forests, l a t  



viii EXTRACTS FROM OFFICIAL OAEPTPEI. 

grade, on the privilege leave granted to him in Punjab Qovern- 
meut letter No. 380, dated 2nd November, 1889, the foliowing 
temporary promotion to take place with effect from the 11th of 
December, 1889, until further orders :- 

Mr. a. S. Rarst, Assistant Conservator, 2nd grade, to act M 
Assistant Conservator, 1st grade. 

No. 53.-The 8th February, 1890.- Mr. J. H. Lace, Depoty Coneer- 
rator  of Forests, on transfer from Biluchistan, reported hie arrival 
a t  Lahore on the forenoon of Yrd February, 1890, and assumed 
charge of the Working Plans Division on the forenoon of 4 th  F e b  
ruary, 1890. 

No. 61.-The 11th February, 1890.-Mr. G. S. Hurt,  Assistant 
Conservator of Forests, Direction Division, has obtained privilege 
leave of absence for 21 days, under Article 477 of the Civil Ser- 
vice Regulations, with effect frorn the forenoon of the  1st of 
February. 1890, or socb subsequent date as he may avail himself 
of it. 

No. 76.-The 36th February, 1890.-With reference to Punjab 
Government Notification No. 61, dated 1 l th  February, 1890, it ia 
hereby notified that Mr. Q. S. Hart ,  Assistant Conservator of 
Forests, availed himself of the leave therein granted on the  after- 
noon of the 1st February, 1890. 

8.-CEMTBAL P H O V ~ N C E ~  GAZRTTE- 

No. 74 93.- The 3rd January, 1890.-The Chief Commissioner is 
pleaaed to make the following Rules, under Section 25  (i) of Act 
VII .  of 1878 ( the  Indian Forest Act), in continuation of those 
published in Central Provinces Qazette Notifications No. 6225, dated 
the 29th Noreniber, 1888, No. 1505, dated the 8th March, 1889, 
and No. 7313, dated the 11th December, 1889, and in supersession 
of those contained in Notification No. 7493, published in the Centrul 
Provinc~s Qazette of the 21st December, 1889 :- 

XI.-Independently of any restrictions made under Rnle II., 
clause (2), rr permit issued under these Rules does not authoris* 
the destruction of any kind of Bird, other than the game md 
edible birds included in the following list :- 

S Y B T E ~ A T I ~  SAME. V K ~ A ~ L A E  NAME 
I. &ad &owe. 

Pteroclea fasciatun, . . . . .. Bhnt-titnr. Dongar-konri. 
,, exnstns, .. . . . . Dhnt-titnr. 

2. ha-fowl. 
Pavo cristatnq . . . . , . Mor, Mnnjur. 

8. Jungla-fowl. 
Oallaa ferrngineaq .. . . .. Jnugly Mnrgh. 

,, Sonneratii, .. . . . . D a  
4 .  Spur-fowl. 

Oalloperdix spadiceus, . . . . Choti Jungly Murghi. 
,, lnnulatus, . . . . Do. do. 

6. Partcidgs. 
Frmcolinus vulgaris, . . . . Kala titur. 

pictuq .. . . .. Da 
Ortygornis pondiceriam, . . .. Qom titar. 



Qwi l .  
Cotnrnix coromandelica, 

Bwh- Qtlatl. 
Perdicnla Argoonda, . . 

,, aaiatica, . . 
Microperdix Ulewittii, 

Bcutard-Quail. 
Tnrnix pugnax, .. 

,, Joudera, .. 
,, Dnssnmieri, . . 

Bruturd. 
Eupoditis Edwardsii, . . 

Lik-Flmikan. 
Sypheotides anrita, .. 

Spsdrred- Qoasc. 
Sarkiaiornis nielanonotnn, 

Qooee-Teal. 
Nettapus coromandelianue, 

Whistling Tsal. 
Dendrocygna arcaata, . . 

Qrey Duck. 
Anaa Pmkilorhyncha, . . 

Green Pigeon. 
Croeopas phmniwpterus, 

,, chlorigaater, . . 
Blue Rock Pigeon. 

Columba intermedia, . . 
Dover. 

Turtar  Meeua, . . 
,, Cambayensis, .. 
,, soratensis, . . 
,, rieorine, .. 

senegalensis, .. 

. . .. Chinuk. 

. . .. Lawa. .. .. Do. .. . . Sirsi-Lawa. 

. . .. Gundm. . . .. Do. . . . . Tars-Dubki. 

.. . . Hoom-Tokdnr. 

. . .. Nnkta. 

. . .. G i j a  

. . . . Silli. 

. . .. Harrial. .. .. Do. 

. . .. Kabutur. 

. . .. Knla fachta. . . . . Tortrn fachta . . . . Chitroka fachta. . . .. Dhorfachta. . . .. Seroti fachta. 

18. Migratory marsh and water birds, such as duck, teal, snipe, kc, which 
do not breed in these l'rovinces and visit them in the cold Beason only. 

XI1.-With reference to clause (3)  of Rule II., the destruction of 
birds of the  species named in Rule XI. and of deer and antelope 
i s  prohibited during the close season, the term of which ie fixed ae 
follows :- 

For Cloae rearon. 
... 1. Sand-grouae, ... ... 1st October to 8lat May. 

2. Pea-fowl, ... ... ... 1st Mareb to 80th November. 
3. Jungle-fowl, ... ... Do. do. 
4. Spur-fowl, ... ... ... Do. do. 
6. Partridne- ... Francolinus mlgarie, 

., pictns, ... ... "' 1 1st June to 80th November. 

... Ortygornis pondiceriana, ... let January to 80th June. 

... 6. Quail, ... 1st May to 30th November. 
7. Bnl-Qnail ,  ... ... ... Do. d o. 
8. Bnstard-Quail, ... ... Do. do. 
9. ~ 3 ~ t a r d ,  ... ... Do. do. 
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Lik-Plorikan, 
Spurred-Goose, 
Goose-Teal, 
Whistling Teal, 
Grey Duck, 
Green Pigeon, 
Blne Bock Pigeon, 
Doves- 

Turtnr Meena, 
,, Cambayenaie, 
,, eura~nsid, 
,, nmr101, 
,, menegalenaia, 

Deer and Antelope- 
Does, Hinda and Fawns, 

Gonni, 

... ... 1st May to 30th November. 

... ,. lat June to 80th November. 
I.. ". Do. do. ... ... Do. - do. 
..a ... Do. do. ... ... let February to 8lst Jnly. ... ... let November to 80th June. 

... ... lat  February to 8lst Jnly. ... ... ". .. 1 Iat November to 81. May. ... .a. ... ... 1st February to 81st July. 

... ... The whole yeu. ... ... Ipt May to 31et October. ... ... let April to 3lst Octobu. ... ... lat September to let Marcb. 

No. 7494.-By virtue of t h e  authority given by No. 20 of the 
Rules framed by the  Government of India, under Section 17 of 
A c t  XI. of 1878 ( the  Indian A r m s  Act),  t h e  Chief Commimioner 
i s  pleased to  direct that  Licenses granted under Nos. IS and 16 
of those Rules (i.e., Licenses in Forms VIII. and XI., to g o  a r m e d  
for sport, &c., and to possess arms for the  destruction of  wi ld  
animals) shall  be subject to the  observance of a c/o66 season, the 
limits and application of which shall be a s  follows. Notification 
NO. 7494, published in t h e  Central Provinces Garel& of the Zlst 
December, 1889, i s  hereby superseded :- 

SPECXFICATIOH OF BIBDB 
OB MAMMALB VEBNACULAB NAME. CLOSE 9-a. 

1 .  S a d  Qrouae. 
Ptarocles faaciatua, ... Bhnt-titur. Donga~-kod ,  1st October to 

,, exustee, ... Uhut-titur, ... ) 81. May. 
a. Pers-fotcl. 

Pavo crietatne, ... Mor Mmjnr, 1st Mar& to 
"' ( 80th November. 

a J ~ ~ - ~ O U ) I .  

4. Spuz-fowl. 
Gdoperdix epadicens, ... Choti Jnngly Mnrghi, 

,, lmulataa ,... Do. do. 
6. Partridge. 

Pranmlinas vulgaris, ,. Kala titnr, 
pictna, ... Do. 

Ortygornis pondicerirma, Gom titur, 

6. Quail. 

7. Bwh-Qtuai2. 
Perdicula Argoondq , Lava, 

~ i a t i c q  ... Do., 
~ i&perd ix  Blewittii, ... Sirai-Lawn, 

I d  Jnne to 
1:: 1 80th November. 
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Tornix ognax, 
,, Pondera. 
,, Dussamieri, 

Busturd. 
Eopoditis Edwardaii, 

Lik-E'lm'kur. 
Syphcotides aurita, 

Smpwsd- Ooors. 

G n n h ,  
Do. 

Tom-Dubki, 

. . Ditto. 

. . Ditto. 

let June to 
" 1 80th Novembar. 

Orone-Teal. 
Nettapue coromandelian~, 

Whwtling- Teal. 
Dendrocypa arcaata, 

G'ry Duck. 
Anaa Paekilorhyncha, 

Oirja, 

Silli, 

. . Ditto. 

. . Ditto. 

. . Ditta 
&een Pigeon. 

Crocopns phmnicopterns, 
,, chlorigaster, 

Blw Bock Pigeon. 

Hamal, 
Do. 

let November to 
80th June. Colomba intermedia, Kabntor, 

. . I 1st Febroary to 
81at July. Kolla fachta, 

,, cambeyenaia, .. T o r h  fachta, 
,, snrateneia, .. .. Chitmkn fnchta, 
,, riaoriris, . . .. Dhor fachta, .. 
,, aeoegaleneis, let Febroary to .. s e i  fuhta .  .. 

July. 
18. Other Birds which b red  in these 

Provincee, . . . . I .a 
The whole year. 

19. Migratory mareh and water birds, 
eoch aa dock, teal, anipe, &c., 
which do not breed io these Pro- 1 * -  

No cloee season. 
vinces and viait them in the cold 
season only; *. I 

40. Deer and Antelop- 

Does, HinC and Bawne, . . The whole year. 

( ~ o o n i ,  " 1  8latOetobe.r. 1st ~ a j  to . 

Stags, .. . . . . 4 Sambur, 1st April to 
" I 8lst  October. 

let September to . 
" 1 1st M u c h .  

No. 140.-The 1 0 t h  Janua ry ,  '1800.-lyr. F. S. Barker, Depnty 
Conservator of Foresta, was granted  six months' leave on medical 
certificate, from the  18 th  Ju ly ,  1888, to the 1 7 t h  January,  1889. 

Mr. Barker  was also granted three  months' special leave from the 
afternoon of the 26 th  Jnly ,  1889. 

Notifications Nos. 4845 and 4346, dated  t h e  18th Jnly ,  1889, are 
hereby cancelled. 
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No. 328.-The 21st January, 1890.-Mr. J. C. Y&, G a b - h i s t -  
ant  Conservator of Forests, Jubbnlpore, availed himself, on the 
forelloon of the 7th November, 1889, of the fifteen days' pririlege 
leave granted him by Notification No. 6354 of the 29th October 
last, and reported his return to Jubbulpore on the  afternoon o t  the  
2 1st November, 1889. 

No. 385.-The 23rd January, 1890.-The under-mentioned officers, 
who h a r e  been appointed by Her Majesty's Secretary of Stab to 
the Forest Department of India, reported their arrival a t  Bombay 
on t h e  23rd December, 1889, and a t  Nagpur on t h e  dates specified 
opposite their names. They are posted to  the districte noted 
below :- 

Mr. A .  AZ. Caccia, 27th December, 1889-Bhandara. 
d l r .  P. H. Clutterbuck, 27th December, 1689-Raipur. 
Mr. W. F. Llo.yd, 1st January, 1890-Hoshangabad. 

No. 497.-2Re 29th January, 1890.-The services of Mr. J. C. 
Mendm, Sub-Assistant Cor~servator of Forests, temporarily em- 
ployed in the Ceutrnl Provinces, are replaced a t  the disposal of the 
Government of Bengal. 

No. 533.-T~P 30th January, 1890.-Mr. A. W. Blunt, Assistant 
Uonbervator of Forests, is declared to have paased the Depart- 
mental hxamination iu Land lievenue and Forest Law, prescribed 
in Sections 50  and 51  ot the Forest Code (3rd Edition). 

No. 534.-Mr. A. W. Blunt, Assistant Conservator of Foreste, ia 
declared to have passed the prescribed Departmental Examination 
in Hindustani by the Lower Standard. 

No. 637.-The 4th February, 1890.-With reference to Notification 
No. 385, dated the 23rd ultimo, the under-mentioned Assistant 
Conservators 'of Forests reported their arrival a t  their respective 
head-quarters on the dates specified against their names :- 

Mr. A. Af. Caccia, a t  Bliandars, on the afternoon of the  28th 
December, 1889. 

Mr. P. H. Clutterbuck, a t  Raipar, on the  forenoon of the 4th 
Jauuary, 1890. 

Mr. W. iE1. Lloyd, a t  Hoshangabsd, on the afternoon of the 3rd 
January, 1890. 

No. 700.-The 5th February, 1890.-Consequent on the appoint- 
ment of 114~. R. H. C. Whittall, Deputy Conservator of Forests of 
these Provinces, as Conservator of Foresta, Punjab, the following 
promotions are ordered with effect from the 28th October, 1889 :- 

Mr. F. B. Dickineon, Officiating Deputy Conservator of Forests, 
2nd grade, is confirmed in tha t  grade, and will continue to 05- 
ciate as Conservator, 3rd grade. 

Mr. Q. F. Preoost, Officiating Depnty Conservator, 3rd grade, 
in Berar, is confirmed in that  grade. 

Mr. W. King, Deputy Conservator, 4th grade, sub. pro iem., is 
confirmed in that grade, and will continue to  officiate as  Deputy 
Conservator, 3rd grade. 

Br. H. Moore, Officiating Deputy Conservator, 4th grade, to be 
Deputy Conservator, 4th grade, sub. pro tern., and to continue 
to officiate as  Deputy Conservator, 3rd grade. 

Mr. Q. F. Tuylor, Assistant Conservator, 16t  grade, rmb. pro 
tern., in Berar, is confirmed in that grade, and ie appointsd to be 
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Depnty Conservator, 4th grade, sub. pro tem. ; also to continue 
to  officiate as Deputy Conservator, 3rd grade. 

No. 701.-Consequent on the appointment of Colonel G. J. van 
Sorneren, Conservator, to the charge of the Northern Circle, Cen- 
tral Provinces, the following reversions are ordered with effect 
from the 7 th  December, 1889 :- 

Mr. E: B. 'Dickinson, Officiating Conservator, 3rd grade, to re- 
. vert to Deputy Conservator, 2nd grade. 

Mr. Q. H. Foster, Officiating Deputy Conservator, 2nd grade, to 
revert to Deputy Conservator, 3rd grade. 

Mr. 0. F. I'aylor, Deputy Conservator, 4th grade, sub. pro tem., 
in Berar, and Officiating Depnty Conservator, 3rd grade, t o  re- 
vert t o  Deputy Conservator, 4th grade, sub. pro tem. 

Mr. A. Watson, Assistant Conservator, 1st  grade, sub. pro tern., 
and Officiating Deputy Conservator, 4th grade, t o  revert to 
Asslatant Conservator, 1s t  grade, sub. pro tern. 

Mr. A. F. Qradon, Assistant Conservator, 1st  grade, sub. pro tern., 
to revert to  Officiating Assistant Conservator, 1st grade. 

No. 951.-The 29th February, 1890.-With the previone sanction 
of the Qovernment of India, Mr. R. C. Thompson, is appointed a 
Sub-Assistant Conservator of Forests, on probation, with effect 
from the 1st  February, 1890. 

Mr. Thompson is posted to the Chanda Forest Division. 

I~.-BURMA GAZETTE- 

No. 186.-The 3 l s t  December, 1889.-The Chief Commissioner 
is pleased to direct that, with effect from the 1st December, 1889, 
the Bhamo Forest Division shall be divided into two Divisions to  
be called respectively the Bhamo Forest Division, with head-quar- 
ters a t  Bhamo, and the Katha  Forest Division, with head-quartere 
a t  Katha. 

The local limits of the Bhamo Forest Division shall be those of the 
Bhnmo district including the drainage area of the Nampa, Sinkan, 
and Moyu streama, and that part of the Namziu drainage aren a t  
present in the Katha district. The local limits of the Katha Divi- 
sion shall include the remainder of the Katha district excepting 
the portion drained by tributaries of the Mu river, the portion of 
Momeik drained by the Shweld aud its tributaries, and t h e  Ruby 
Mines district. 

No. ].-The 9th Junuary, 1890.-The following transfer is  or- 
dered :- 

Mr. F. J. Branthwaite, Assistanb Conservator of Forests, on 
being relieved hy dlr. C. W. A. Bruce, from Taungdwingyi to  
the Rangoon Division, P r g u  Circle. 

IVo. 2.-Mr. Qraffrey Rogers Long, Assistant Conservator of 
Forests, reported his arrival a t  Rangoon on the 6th January, 1890, 
before noon. 
Mr. Long is  posted to  the  Tharrawaddy Forest Division, Pegn 

Circle. 
No. 8.-Mr. William Thomas Townley McHarg, Assistant Conser- 

vator of Forests, reported his arrival a t  Rangoon ah the 6th 
January, 1890, before noon. 
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Mr. McHarg in posted to the Working Plans Division, P e g a  
Circle. 

No. 4.-Mr. Charleu William A g ~ w  Bruce, Assistant Conaerrator 
of Forests, reported his arrival a t  Rangoon on the 6th January, 
1890, before noon. 
Mr. Bruce is posted to the Tanngdwingyi Sub-Division, Miuba 

Division, Upper Burma Circle. 
No. 13.-The16th Jartuary, 1890.-It is hereby notified for ~ e n e r a l  
information that  the Government of India lrns decided tha t  Qovern- 
ment candidates of Burmese, Shnn, or Karen extraction for admission 
to the Ranger's course a t  tire Dehra Dtin Forest School shall, during 
tbe three years 1890 to 1892, be admitted into the scl~ool after 
passing s~ich entrance examination us any of the Conservators of 
Forest8 in Burma may deem sufficient, instend of the examination 
prescribed in paragraph 7 of theschool prospectus. Such candidates, 
after followina the usual course of study a t  the Forest School. u 
prescribed in 'ihe prospectus, will be gr&ted certificates of qnaiifi- 
cntion to hold Rangersh i~s  in Burma only. on obtaining t h e  mini- 
mnm number of m&ks in' surveying and ?orrstry, and without re- 
~ a r d  to their passing or failing in other subjects. 

No. 1.-The 24th Janrurrg, 1890.-Mr. G. H. Long, Assistant 
Conservator of Forests, reported lris arrival a t  Thnrrawaddy on the 
afternoon of the 12th instant. 

No. 2.-Mr. W. T. 1'. Mclfarg, Assistant Conservator of Fonstn,  
reported his nrrival a t  Tharrawaddy on the afternoon of the 12th 
instant. 

Nil. 

No. 273.-The 23rd December, 1889.-Mr. C. E. M. Rurrell, Super- 
intendent of Forests, Bangalore, is granted leave on m e d i d  
certifioate for one month H ith effect from the 11 t h  December, 1889. 

Mr. S. Bapu Rao, Sub-Assistant Conservator of Forests. Ban- 
galore, is appointed to r~ct as  Snperintende~lt of Foreats, Bauga- 
lore, during Mr. Rt~ssell's absence. 

No. 3 I &-The 3rd February, 1890.-Mr. 8. Muddappa, Sub- As- 
sistant Conservator of Forests, is grnuted privilege leave of absence 
for one week, from the 13th January, 1890, or from such date u 
he may avail himself of the same. 

No. 320.-The 4th February, 1890.-Mr. R. Srinivnaa Rao, Snb- 
Ausistant Conservator of Forestq, Tumknr District, is granted ten 
days' privilege lenve of absence with effect from such data .e he 
mny avnil himself of the same. 

No. 345.-Mr. C. E. M. Russell, Soperintandent of Forests, Ban- 
galore District, lrnving returned to duty from the sick leave graot- 
ed to him in Notificntion No. 273 of the 23rd December, 1889, 
resumed charge of his office from Mr. S. A. Bapu Rao, Sob-Assirt- 
ant Oonservator of Forests, on the forenoon of the 11th January, 
1390. 
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No. 131.- The 17th March, 1890.-Mr. A. Smythies, Deputy Con- 
servator of Foresb, 8rd graae, North-Western Provinces and 
Oudh, and Officiating Inetructor a t  the Forest Hchool, Dehra Dhn, 
is granted furlough for seven months, under Article 34O(b) of the 
Civil Service Hegnlations, with effect from the 4th April, 1890, 
or my subsequent date on which he may avail himself of the leave. 

No. 26-83.-The 1st April, 2890.-The Hon'ble W.  C. Benett, Sec- 
retary to the Qovernment of the North-Westem Provinces and 
Oudh, is appointed to officiate sa Secretary to ttie Qorernment of 
India in the Revenue and Agricultural Department during the 
absence of Sir E. C. Buck, Kt., on furlough. 
Mr. Benett assumed charge of the office on the forenoon of the 

1st April, 1890. 
No. 260.-The 11th A@, 1890.-The following temporary ap- 

pointmenta and promotions are made during the absence on furlough 
of Lincfmant-Colonel F. Bailey, R.E., Conservator of Foreate, 2nd 
(Oficiating 1st) grade, School Circle, North-Westem Proviaces 
and Oudh, and Director of the Forest School a t  Dehra D6n, with 
effect from 24th March, 1890, and until further ordere :- 
Mr. Q. Mann, Coneervator, 2nd grade, Aesam, to officiate in 

the 1st grade. 
Mr. C. Bagshawe, Conservator, 3rd (Officiating 2nd) grade, Cen- 

tral Circle, North-Western Provinces and Oudh, to be Con- 
servator of the Bcbool Circle, and birector of the Forest School. 

Mr. R. H. C. Whittall, Coneervator, 8rd grade, Pnnjab, who in 
Notification No. 79-F.-C. of 14th February l ~ t  waa appointed 
to officiate in the 2nd grade vice Mr. Rome, on privilege leave, 
to continue to officiate in the 2nd grade. 

Mr. S. Eardley- Wilmot, Deputy Conservator, 3rd (Officiating 
2nd) grade, North-Western Provinces and Oudh, to officiate 
in the 3rd grade of Coneervatore and to hold charge of the Cen- 
tral Circle, with effect from the date on which he assumes charge 
of that Circle from Mr. Bagshawe. 

No. 304.-The 24th April, 1890.-Mr. F. B. Dickinson, Deputy 
Conservator of Forwts, 2nd grade, Central Provinces, officiated in 
the l e t  grade of Deputy Conservators from the 41et January to  
the 3 l s t  March, 1890, both dates inclusive. 

No. 306.-The following reversione took effect from 30th March, 
1890, consequent on the return from privilege leave of Mr. 
A. L. Horns, Conservator of Forests, 3rd (Officiating 2nd) grade, 
Bengal :- 
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Mr.  17. H. Davis, Officiating Conservator, 3rd grade, Bengrl, 
to Deputy Conservator, 1st grade. 

Mr. J. 1'. Jellicoe, lleputy Conservator, Officiating 1st grade, 
Aseam, to Deputy Conservator, 2nd grade. 

No. .307.-The 5th  may, 1890.-Consequent on the departure on 
flirlongh of Mr. A. Srnythim, Officiating Instructor a t  the Forest 
School, Dehra Dbn, Mr. E. E. Fmrandez, Deputy Director of 
the Forest [Jchool, is appointed to hold chargo of the Office of 
Instructor a t  the School, in addition to his own duties, with effect 
from the 3rd April, 1890, and until further orders. 

The 8th Yarch, 1890.-Mr. J. Q. F. Marshall, Sub-Aesistcmt 
Conservator, 2nd grade, on probation, is co116rmed iu that g rde  
from 1st instant. 
Mr. C. J. IVoutcrsz, Probationary Bnb-Aesi~tant Conservator, 

balem Dietrict, to be Sub-A~sietant Coneenator, 2nd grade, 
with effect from 2nd Jnne, 1889. 

dlr. C. P. Howell, Sub- Assistant Conservator, Bating 1st grade, 
from the South Arcot Diutrict to Tricbinopoly, for special duty 
until further orders. 

Mr. C. J. Wmtersc, Bob-Assistant Consemator, 2nd grade, from 
Salem to South Arcot District. 

Of the officers who appeared on tho 17th Jnnnary last for tbe De- 
partmentnl Test prescribed in para 66 of the Madras Forest Code, 
the following have passed :- 

C. Sukahmanya A i y a ,  Ranger, 5th grade, on probation, (a and 
b )  Code, Act and Rulee. 

S. P. Kulaaegaram Chetty, Foreater, 3rd grade, (a and b)  Code, 
Act and Rulee. 

Mr. E. Moniese, Foreater, 3rd grade, (a and b) Code, Act and 
Rules. 

Mr. J. W. Ryan, Forester, Acting I r t  grade, (a and b)  W e ,  Act 
and Rules. 

Mr. A. B: Myers, Forester, 3rd grade, (a to r )  Code, Act and 
ltules, and Forestry. 

T l ~ e  previoue sanction of Government and the h a r d  of Rerenae 
hnving been obtained, the following promotions in the StafT of the 
Northern Circle are herewith ordered :- 
M. R. Ry. T. M. Nul lmamy Nuidu Oam, Sub-Assistant Con- 

servator, 2nd grade, to be Bnb-Asaktant Conservator, 1st 
grade, from 26th November, 1889. 

Mr. H. H. Ward, Forest Ranger, 1st grade, to be Sub-Assistant 
Conservator, 2nd grade, from 25th November, 1889. 

M. R. Ry. V. Alwar Chefty Qaru, Sab-~ssiatant  Conservator, 
2nd grade, to be Sub-Assistant Conservator, l e t  grade, from 
4th December, 1889. 

Mr. T. Q. A .  Qaudoin, Forest Rmgrr,  1st grade, to be 6nb- 
Assistant Conhervator, 2nd grade, from 4th December, 1889. 

NO. 1 17.-The 11th March, 1890.-Cuima Subbu Rcw, late Forester, 
Vayalpad Talak, Cuddap~h District, having been convicted of 
abetment of theft of tilllber fro~u Uovenlrnent forests under 6ec- 
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tiona 109 and 879 of the Ihdian Penal Code, ie hereby declued 
ineligible for further employment in the public service. 

The 13th March, 18QO.-In conseqnence of the promotion of Mr. 
H. H. Ward, to be n Sub-Assistant Conservator of Forestn from 
the 25th June, 1889, the following promotions are ordered in the 
Staff of Forest Rangers of the Northern Circle with effeot from 
that data :- 

Mr. W. R. Newman, Foreat Ranger, 2r;d class, to be Forest 
Ranger, 1st  clnss, permanent. 
P. P. Ramalingam Pillay, Forest Ranger, 3rd class, to be Foreat 
Ranger, 2nd cluse, permanent. 

R. Sundram Pillay, Forest Ranger, 4th class, to be Forest 
Ranger, 3rd claee, permanent. 

P. Anhnda Row, Forest Ranger, 5th class, to be Foreet Ranger, 
4th class, permanent. 

In conseqnence of the promotion of Mr. T. (3. A. Gaudoin to be a 
Sub-Aesistant Coneervator of Forestu, from the 4th December, 
1889, the following promotions are-ordered in the Staff of Porest 
Rangers of the Northern Circle with effect from that date :- 
Y. P. Ramalitlgum Pillay, Foreet Ranger, 2nd class, to  be 

Forest Ranger, 1st class, permanent. 
Mr. R. J. McLaughlin, Forest Ranger, 3rd class, to be Forest 

Ranger, 2nd clase, permanent. 
P. Ananda Row, Forest Ranger, 4th class, to be Forest Ranger, 

3rd class, permanent. 
A. Eggia Saatri, Forest Ranger, 5th class, to be Forest Ranger, 

4th class, permanelit. 
C. Venkatramaniah, Forester, let grade, and Acting Forest Ran- 
ger, 5th class, is confirmed in the latter appointment from 7th 
Febmary, 1890. 

C. M. Parthaaarathy Naidu, Head Clerk, District Forest Office, 
Bellary, is appointed as Foreet Ranger, 5th class, on probation, 
from 1st March, 1890, md posted to the Kistna District. 

The following tranefers are ordered in the Staff of the Northern 
Circle :- 
Mr. T. N. Htaray, Sob-Aeeistant Coneervator of Foreste, 2nd 

grade, from Kurnool to Qodavari. 
Mr. H. Stafford, Sub-Asuistant 'Conservator of Forests, 2nd 

grade, from (fodavari to Bellary. 
Mr. M. R. Tweedit, Forest Ranger, 3rd grade, from Kistna to 

Kumool. 
Yr .  W. R. YcCay, Forest Ranger, 5th grade, from Anantapur 
to Cuddapah. 

M. Kofhandarama Mudaliar, Forest Ranger, 5th grade, from 
Bellary to Godovari. 

2% 14th March, 1890.-In the Notification, dated 8th March, 1890, 
regarding the promotion of M. R. Ry. T. M. Nallaaawmy Naidu 
Qani and others, pnblished in the Fort St. Qewgs Qacerts, dated 
1 l th March, 1890, Part II., page 386- 

For-" From 45th November, 1889." 
Read-" From 25th June, 1889." 

Na 112.-Mr. B. D'A. Vincent, Deputy Coneervator of Forests, 
Madrse, hae been granted by the Right Honourable the Secretary of 

2 0 
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&ate an extension of lenve for two months on medical certificate and 
four months' extraordi~~ary leave on medical certificate without pay. 

No. 120.- The 18th March, 1890.-Messrs. C l a u d  Du P r e  Thorn- 
ton and Arthur Baahc Jackson, Trained Forest officenr appointed 
by Her Majesty's Secretary of State, having reported their a n i v d  
in Madras on the  foreooon of the 28th December, 1889, a r e  
brought on the ?trength of the Madras Forest Establishment as 
As~is tan t  Conservators, 3rd grade, from that date, and are posted 
t o  the Tinnevelly and Nellore Districts respectively. 

No. 110.-Mr. J. S. Qumble, Conservator of Forests, Northern 
Circle, is  granted special leave for six months on urgent private 
affairs from or after the 1st April, 1890, nnder Article 348 of the 
Civil Service Regulations. 

No. 130.-The 20th March, 18QO.-Mr. P. M. Lwhingion. Acting 
Assistant Conservator of Foreete, 2nd grade, is confirmed in t h a t  
grade with effect from the  15th January, 1890. 

The 21st March, 1890.-The two months' leave granted to Foreat 
Ranger M. Shumsuddit) Sahib and notified a t  page 44, Part 11. of 
the F0t.t St. Qeorgc Qarcrfe, dated 14th January, 1890, is extend- 
ed by one month, i.e., up to 24th April, 1890. 

Mr. E. C. ikf. Maacarahae, Forest Ranger, privilege leave under 
Article 291 of the Civil Service Regulations for two months from 
15th April, 1890. 

No. 125.-The 24th March, 1890.-Mr. A. W. P e t ,  Depnty Can- 
servator of Forests, 1st  grade, to act as Conservator of Foreata, 
Northern Circle, during the absence of Mr. J. 8. Qambb on leave, 
or until further orders. 

The following confirmations are ordered in the Staff of the Southern 
Circle :- 

Mr. S. C. Moss., Ranger, 2nd class, and Acting 8ab-Assiahnt  
Conservator, 2nd c l m ,  sub. pro fern., to be t3ub-Assistant Con- 
servator, 2nd class. 

Mr. W. P. Rego, Ranger, 3rd class, Acting sub. pro tm., 2nd 
class, to be Ranger, 2nd clase. 

Mr. N. M. Rego, Ranger, 4th class, Acting sub. pro tm . ,  Srd 
class, to be Ranger, 3rd class. 

M. Jambunadha Shautri, Ranger, 5th class, Acting sub. p r ~  tm., 
4th class, to  be Ranger, 4th class. 

Hr. H. Kelly, Ranger, 5th clase, on probation, to be Ranger, 5th 
class. 

C. Subrahmanya Iyer, Ranger, 6th claas, on probalion, to be 
Ranger, 5th clasn. 

The 25th March, 1890.-The following promotions are ordered i n  
the Staff of the Northern Circle from 1st  April, 1890 :- 
L. Hanumanthulu, Forester, l e t  grade, to be Forest Ranger, 5 t h  

cl me. 
S. Arokiasawmi Pillai, Foreater, l e t  grade, to  be Foreet Rangar, 

5 th  clase, rice Mr. J. M. Payric and C. V. Parihaarathy Naidr 
reverted to the claas of l1 Forester.'' 

The 28th March, 1890.-Mr. R. S. Bower, Forest Ranger, 4th 
class, from Yorth Arcot to  Salem. 

Mr. J. S. Qrogan, Forest Rmgor, 6 th  class, from Tinnsrrlly 
to  Salem. 
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Mr. A. M. Cla,y, Forester, 4th class, North Arcot, to act a r  
Ranger, 5th clsss, from 1s t  March, 1890, during the absence 
of Ranger Shamuddin Sahib, on leave, or until further 
orders. 

I n  cmseqnence of the absence of Forest Ranger, Mr. M. R. 
Twecdis, on sick leave for eix months from 47th March,. 1890, the  
following acting promotions are ordered a@ will take effect from 
the  same date : - 

A. Xggia Sasiy, Forest Ranger, 4th class, promoted to Act- 
ing Forest Ranger, Brd class. 
N. Nagaratu, Forest Ranger, 5th clsss, promoted to Acting 

Forest Ranger, 4th class. 
P. h'. Ruthruasawmy Pillay, Forester, 1s t  grade, promoted to 

Acting Forest Ranger, 5th class. 
P. R. Kuthnasauomy Pilluy, Forester, 1s t  grade, is transferred 

from Nellore to  Nilgiris, but will act as  Forest Ranger. 5 th  
class, in the Kurnool District during the absence of Forest 
Ranger, Mr. M. H. Ttcetdie on leave, or until forther orders. 

l'ke 1s t  April, 1890.-The promotion of L. Hanumanthulu, ordered 
in Office order No. 8 1  of 1889-90, is  hereby cancelled. 
Th 11th April, 1890.-In the Notification reqarding the promotion 
of  Forester, Mr. Clay, published a t  page 504, P a r t  I I . o f  the Fort  
St. George Qatette, dated 1st April, 1890- 

For-" Mr. A. M. Clay, Forester, 4th class," &c. 
Read-" Mr. A .  M. Clay, Forester, 1 s t  class," &c. 

Mr. M. H. Twecdie, Probationary Forest Ranger, 3rd grade, 
Kurnool District, is declared to have pasaed the Surveying ant1 
Levelling Tests prescribed in para. 5 5  of the Forest Department 
Code and is confirmed in his appointment with effect from 20th 
March, 1890. 

No. 154.-Mr. A. R. Jackson, Assistant Conservator of Forests, 
transferred from Nellore to Cnddapah. 

No. 152.-The 12th April, 1890.-Mr. W. C. H a y n ~ ,  District 
Forest Officer, Trichinopoly, privilege leave for three months, from 
such date as he may avail himeelf of it, under Article 291 of the  
Civil Service Regulations. 

No. 153.-Mi.. C. P. Howell, Sub-Assistant Conservator of Foreste, 
2nd grade, to  act aa District Forest Officer, Trichinopoly, during 
the absence of Mr. W. C. Hayne, on leave. 
The 15th dpri l ,  1890.-In the Office order of the Conservator of 
Foreste, Northern Circle, No. 1, dated 1 s t  April, 1890, published 
a t  page 534, P a r t  II., of Fort St.  George Qaaette, dated 15th April, 
1890- 

For-L1 Office Order No. 81 of 1889-90." 
Rcad-JL Office Order No. 95 of 1889-90." 

Ths 2Is t  April, 1890.-Rangem, Messra. Thompson and M. R a m  
Ruo, on retorn from the Forest School, Dehra Dbn, are posted, on 
arrival, to  the South and North Mrlabar Divisions respectively, the 
latter aa a temporary arrangement. 

The 22nd April, 1890.-To Mr. J. S. Grogan, Forest Ranger, 5th 
class, Tinnevelly (since transferred to  Salsm), leave on medical 
certificate for one month from 5th March, 1890, nnder Artiole 369 
of the  Civil Service Regnl&tions. 
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Q. Arulanandam Pillai, Forester, 1st c l w ,  Tinnevelly, to act re Ran- 
ger, 5th class, during Mr. Grogan'a absence on leave. 

No. 172.-The 24th April, 1890.-Mr. 0. Homfray, Aseistant 
Conservator of Forests, 1st grade, to act re Examiner of Forest 

. Accounts during the absence of Mr. C. Q. Douglw on leave. 
No. 173.-Mr. 8. H. Ward, Sub-Assistant Conservator of Forests, 

2nd grade, to act ea Dintrict Forest Officer, Kurnool, during the 
absence of Mr. Q. Homfray on other duty. 

No. 168.-The 25th Aprtl, 1890.-Mr. C. Q. Douglas, Examiner 
of Forest Accounts, is granted privilege leave for three montha 
from let  May, 1890, under Arlicle 291 of the Civil Service Re- 
gulatione. 

Th- 28th April, 1890.-To Ranger Mr. Thompmn, privilege leave 
under Article 291 of the Civil Service Regulations, for two months 
from 21st April, 1890. 

To N. Subbaiyar, Forest Ranger, 3rd class, Ualem, nuder Article 
369 of the Civil Service Regulations, leave on medical certificate 
for three months from date of relief. 

The 15th March, 1890.-Mr. R Q. Oliver, Assistant Conservator 
of Forests, delivered over charge of tlie Divisional Forest Office, 
Working Plans Branch, Party No. II., Khnara, to his Sub-Assist- 
ant, Mr. N. D. Satamwa!a on the 11th instant, afternoon. 

No. 2437.-The 8th April, 1890.-Mr. R. S. Hexton, Depnty Con- 
eerrator of Foreata, 1st grade, is allowed an extension by four 
days of the privilege leave of absence for two mouths and fifteen 
days rranted to him in Government Notification No. 749, dated 
29th January, 1890. 

Mcsara. N. D. Satarawala, Sub-Assistant Conservator. and E. 8. 
Oliver, Assistant Conservator, respectively handed over and r s  
ceived charge of the Divisional Forest Office, Working Plan8 
Branch Party No. II., KtSnara, on the 8th instant, after office 
hours. 

Mr. W. A. Talbot, Deputy Conservator of Forests, who was grant- 
ed three months' privilege leave by Government Resolution, 
Revenue Department, No. 1732 of the 5th March, 1890, deliver- 
ed over charge of the Northern Divieional Office, Kbnam, to 
Mr. Murray, Deputy Conservator, on the 10th instant, after 
office hours. 

NO. 2586.-The 15th April, 1890.-Mr. Q. A. Bight, Deputy Con- 
eervator of Foreets, 2nd grade, and Divisional Forest Officer, 
DhArwir, is allowed privilege leave of absence for one month from 
20th April, 1890, or from such subsequent date re he may a r d  
himeelf of it. 

No. 2830.-The 25th April, 1890.-Mv. A. T. Shuttleworth, Con- 
senator of Foreete, N. O., is  granted privilege leave of h e n c e  
for three monthe from 1st May, 1890, or such snbeeqnent date M 
he may avail himself of it. 

No. 2923.-His Excellency the Governor in Cuoncil is pleased to 
appoint- 
Mr. B. C. Wroughton to not aa Conservator of Forests, N. C, 
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dnring the absence of Mr. A. T. Shuttleworth, o r  pending further 
orders ; 

Mr. W. Q. Betham to act a s  Divisional Forest Officer, Poona, 
during the atieence of Mr. Wroughton, or pending further or- 
d e n ;  and 

Mr. W. A. WaNingw to act  ae Divisional Forest Officer 
Nbsik, during the absence of Mr. Betham, or  pending further 
orders. 

The 1at April, 1890.-Examination leave for one month, nnder the  
provisions of Section 57 of the Forest Department Code, is granted 
to Mr. H. H. Hainur, As~is tan t  conservator of Forests, with 
effect from the date on which he  may avail himself of It. 

Mr. W. U. Lovegrove, Assistant Conservator, attached to the  
Direction Division, is posted to  tile charge of the Kurseong 
Sub-division, Darjeeling Forest Division, dnring the  absence of 
Mr. Hainas, or until further orders. 

The 8th April, 1890.-In continuation of the Notification, dated the 
10th January, 1890, promoting Mr. R. D. D. French to tile 2nd 
grade of Assistant Conservators of Forests, with effect from the 
11th November, 1889, Mr. French is appointed to  officiate in the  
1s t  grade of Assietant Conservators of Foresta until furthor orders, 
with effect from that  date, to fill an existing vacancy. 
60 mnch of the notification, dated the 18th February, 1890, ae 

relates to Mr. French, is hereby cancelled. 
The 18th April, 1890.-Consequent on the reversion of Mr. H. H. 

Davia, Officiating Conservator of Forests, 3rd grade, to  hie sub- 
stantive appointment of Deputy Conservator of Forests, 1st  grade, 
with effect from the 30th March, 1890, on the return from the 
three months' privilege leave of Mr. A. L. Home, Coneervator of 
Forests, Bengal, of which he availed himself with effect from the 
30th December, 1899, (vids Notification, dated the S l s t  idem), the 
following reversion is ordered with effect from the  30th March, 
1890 :- 
Yr. a. A. Richardmn, Officiating Depnty Conservator of Forests, 

2nd grade, to the 3rd grade of Deputy Conservator of Forests. 
The 21st April, 1890.-Mr. J. C. hfendss, Sub-Assistant Cohser- 
vator of Forests, having reported his return on the 10th March, 
1890, from the Central Provinces, to  which he was transferred 
temporarily in the Notification, dated the 22nd March, 1889, as- 
sumed charge of the Palamow Sub-division of the  Chota Nagpor 
Foreat Division on the 21st idem. 

No. 1633.-The 7th March, 1890.-Mr. D. P. Copeland, Assietant 
Conservator, 1st  grade, and Officiating Depnty Conservator, 4th 
grade, is confirmed in that grade, vice Mr. F. S. Barker, transfer- 
red to the Central Provinces. 

No. 1880.-The 15th March, 1890.-Mr. T. J. ~ o m ~ b d l , . ~ s e i s t a n t  
Conservator of Foresta, 1st grade, is  appointed to officiate in the 
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4th grade of Deputy Conservator of Foreate, vice Mr. C. Q D. 
Fordyce, on leave. 
No. 1631.-Mr. H. 0. Young, Officiating A ~ s i s b n t  ~ o n s e r r r b r  of 

Forests, 1st grade, is confirmed in that vice Mr. D. P. Cops- 
land, promoted to the 4th grade of Deputy Conservators 01 Foreeb. 

No. 2502.-Tha 10th Apnl, 1890.-Mr. T. J. Campbell, Asrietant 
Conservator of Foreets, on return from privilege leave, received 
charge of the tfiro Hills Forest Division from Mr. D. P. Cop- 
land, Depnty Conservator of Forests, on the forenoon of the 7th 
March, 1890. 

~ . - N O ~ T I I - ~ E ~ T E R N  PROVINOE~ AND OUDH ~ A Z E T T E -  

976 The 14th March, 1890.-Lieutenant-ColoneI F. 
1-2.- 

Bailev. R.E . Conservator of Forests. North-Weetern Prorinces 
and i);idh, school Circle, furlough for'two pears, with effeet from 
the 11th March, 1890, or subsequent date. 

983 .-Yr. N. Hearle, Deputy Conserrator of Forests, No' 11-227,-24 
8rd grade, wes employed on special duty in the Qanges Forert 
Division of the Central Circle from the afternoon of the 33rd 
November to the afternoon of the 6th December, 1889. 

17" -The 1st Apn'l, 1890.-Mr. J .  M. BlanchJreld, 11-846 4-78. 
Snb-Assistant Conservator of Forests, to hold charge of the 
CfarhwB;l Division, in addition to his own dutiee, from sncl~ d a b  
ae he may take over charge from Mr. S. E.- Wilmot, Depnty Con- 
servator of Forests, and until further ordere. 

180S .-The 22nd April, 1890.-Mr. A. P. Grenfcll, r h o  1KGiZi 
has been appointed to the Forest Department by the Right Eon'ble 
the Secretary of State for India, to be an Aesista~~t Coneemator 
of Forests, 3rd grade, and to be posted to the Jaunsar Diviaion 
of the School Circle, with effect from the date of taking over 
charge. 

1882 No. Um-The 28th April, 1890.-Mr. N. Hearb, -1)epnty 

Conservator of Forests, in charge of the Ganges Divi~ion, to the 
charge of the Dehra Ddn Division. 

1883 No. Im-Bfr. L. Mercer, Officiating Deputy Conservator of 

Forests, in charge of the Dehra DGn Division, to the charge of the 
Sahiranpnr Dirinion. 

I884 No. Im-8.-Mr. B. B. Osrnauton, Assistant Conservator of 
Foreeb, in charge of the SahAranpur Division, to the charge of 
the Ganges Division. 

1990. 
n j s - -  !+?'ha 2nd May, 1890.-Xr. W. Shakeapear, Deputy 

Conservator of Foreate, 3rd grade, who~e  services hare bssD 
plyed a t  the disposal of this Government by the Gorernmemt of 
the Punjab, to hold charge of the Pilibhft Divieion and Bhin 
Sub-division of the Oudh Circle. 
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7.-PUNJAB QA~ETTE- 

NO. 100.-The 10th March, 1890.-Mr. 0. S. Bart ,  Assistant 
Conservator of Forestn, Direction Division, on being recalled from 
thu privilege leave grallted him in Punjab Government Notification 
No. 61, dated 11 th February, 1890, reported hie return t o  duty on 
the forenooil of 14th February, 1890. 

The nnexpired portion of Mr. Hart's privilege leave is hereby can- 
celled. 

No. 104.-The 12th March, 1890.-Mr. A. V Monro, Assistant 
Collservator of Forests, on relief by Mr. A. E. WiM, Deputy 
Conservator of Forests, of the charge of the  Haztira Forest 
Division, is attached to the Lahore Forest Division, with effect 
from the  forenoon of the 15th February, 1890. 

NO. 107.-In substitution of Punjab Qovernment Gazette Notifica- 
tion No. 468, dated 17th December, 1889, the followil~g tempo- 
rary  promotion^ shall take place, with effect from the l l t h  of 
November, 1889, vice Mr. A. E. Wild, Deputy Coneervator of 
Forests, 1st  grade, proceeding on privilege leave :- 

Afr. W. Shakespear- to act as lleputp Conservator, 2nd grade. 
Mr. E. A. Dotot, to act as Deputy Conservator, 3rd grade. 
Mr. A. L. Afclntire to act as Deputy Conservator, 4th grade. 

No. 110.-In substitution for Punjab Governnlent Gazette Notifi- 
cation No. 466, dated 17th Dtcember, 1889, the followi~~g rever- 
sions are made with effect from the forenoon of the 13th of 
Novemher, 1889, consequent on the return from furlough of Mr. 
' J.  C. Aicbonell, Deputy Conservator of Forests, 1s t  grade :- 

Mr. W. J'hakespear to Deputy Conservator, 3rd grade. 
%r. E. A. Down to Deputy Conservator, 4th grade. 
Mr. A. L. Mclntire to Atisistant Conservator, 1st  grade. 

No. 123 -The 22nd Yarch, 1890.-In consequence of Mr. C. F. 
Rheeiter'a reversion to the grade of Sub-Assistant Conservator, 
Officiating Gnb-Assistant Conservator of Forests, Fazldin reverts 
t o  Forest Ranger, 2nd grade, with effect from 24th December, 1889. 

No. 129.- The 26th March, 1890.-Messrs. W. Shakespear, Deputy 
Coneervator of Forests, and A. V. Yonro, Assistant Conservator 
of Forests, respectively made over and assunled charge of the 
Lahore Forest Divi~ion on the afternoon of 15th March, 1890. 

Xo. 147.-The2nd April, l890.--f'u11jsb Government Notifications 
Nos. 38 and 40, dated 28th January, 1890, regarding reversion 
and temporery promotion of Mr. G. S. Hart ,  are hereby cancelled. 

No. 149.-With reference to  Qovernment of India Notification No. 
1 6  F.-C., dated 29th November, 1889, and with effect from the 
date on which Mr. Rrynolds proceeded on furlough, the following 
temporary promotions will take place :- 
Mr. W. Shakeepear to act as  Deputy Conservator, 2nd grade. 
Mr. R. A. Doum to act as Deputy Conservator, 3rd grade. 
Mr. A. L. Mclntire to act rrs Deputy Conservator, 4th grade. 

No. 150.-Consequent on the return from privilege leave of Mr. 
A .  E. Wild, Deputy Conservator of Forests, 1st grade, the follow- 
ing reversions shall have effect from the forenoon of the l l t h  
February, 1890 :- 
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Mr. W. Shakeapeor to Deputy Conservator, 8rd grade. 
Mr. E. A. Down to Deputy Conservator, 4th grade. 
Mr. A. L. McIntire to Assistant Conservator, l e t  grade. 

No. 151.-Consequent on the departnra of Mr. E. A. Down, 
Depnty Conservator of Forests, on the leave granted to bim in 
Pulljab Government No. 28, dated 25th Jannary, 1890, the 
following temporary promotion to take place with effect from the 
16th February, 1890, or until further orders:- 

Mr. A. L. Mclntire, to act as  Deputy Conservator, 4th grade. 
' 

No. 153.-Wlth reference to  Punjab Government Notification No. 
91, dated 5th March, 1890, i t  is hereby notified that  Ldla Jowlla 
Paraha'd, Sub-Assistant Conservator of Forests, availed himself of 
the leave therein granted with effect from the forenoon of 16th 
March, 1690. 

No. 163.-The 8th April, 1890.-In conwequence of Lhla  Jowhla 
Parahdid's departnre on three months1 privilege leave, Ranger 
Fat ldin to officiate as  Sub-Assistant Conservator of Forests with 
effect from the forenoon of 16th March, 1890. 

No. 177.- The 15th April, 1880.-Consequent on the depntstion 
to  the Patiela State  of Mr. Q. a. Minnikm, Officiating Deputy 
Conservator, 2nd grade, the following temporary and sob. pro 
tempore promotions t o  take place with effect from the forenoon 
of the 19th March, 1890, and until further ordem :- 

Mr. W. Shakespear to Deputy Conservator, 2nd grade. 
Mr. E. A. Down to Deputy Coneervator, 3rd grade, sub. pro 
Mr. J .  H. /.ace, Officiating Depnty Conservator, 4th grade, 
confirmed in that grade sub. pro tern. 

Mr. R. J. P. Pinder, sub. pro tem., Assistant Conservator, l e t  
grade, to officiate as Deputy Conservator, 4th grade. 

Mr. E. R. Murray, Officiating Assistant Conservator, 1st gnde, 
confirmed in t h a t  grade sob. pro t m .  

No. 180.-The furlough for one year granted to Mr. L. Q. Smith 
Deputy Conservator of Forests, in Punjab Government Gazette 
Notification No. 218, dated 11th May, 1889, has been commuted 
by Her Majesty'e Becretery of State for India to  leave on medical 
certificate for I 8  montlis. 

No. 182.-Mr. A .  V. Monro, Assistant Conservator of Foreab, 2nd 
grade, paseed wit11 credit the Depnrtmental Exaniinatione in Land 
Revenue and Forest Law held a t  Lahore on the  28th and 29th of 
March, 1890. 

No. 2 14.-The 29th April, 1890.-Yesarn. R. J. P. Pinder, A~&st -  
ant  Conservator of Foreets, and E. A.  Down, Depnty Conservator 
of Foreeta, respectively made o v a  and assnmed charge of the Um- 
bnlla Forest 1)ivision on the forenoon of 15th April, 1890. 

No. 223.- The 6th May, 1890 -Consequent on the return from 
privilege leave of Mr. E. - 4 .  Down, Depnty Conservator of Forest# 
Mr. R. J. Y.  Pinder, Officiating Depnty Conservator, 4th grade, 
reverted to  Assistant Conservator, l e t  grade, sub. pro t a . ,  with 
effect from the forenoon of the 15th April, 1890. 

8.-CENTRAL PROVINOLB QAZETTL- 

No. 1245.-Mr. F. B. Dickinmn, Depnty Coneewetor of Forsrta, 
2nd grade, ie appointed to the charge of the Working Pluu 
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Division, and placed under the orders of the Coneervator of 
F o r e ~ t s ,  Northern Circle, with efect  from the  forenoon of the  7th 
December, 1889, the date on which Ile was relieved by Colonel 0. 
J. vanSomeren of his duties of  Conservator, Northern Circle. 

No. 1844.-7 he l s t  April, 1890.-With reference to Notification No. 
497, dated the 29th January last, Mr. J. C. Mendee, Soh-Assist- 
a n t  Coneervator of Forests, made over charge of his duties on the  
nfternoon of the 4th March, 1890. 

No 1990.-The 8th April, 1890.-hir. F. C. Hicks, Aseistant Con- 
servator of Foreets, Nnndln, availed himself, on the afternoon of 
the 15th March, 1890, of the two months' privilege leave 
to  him by Notification No. 1187, dated the  3rd idem. 

No. 2 150.- The 14th April, 1890.-Captain C. W. Losack, Deputy 
Conservator of Forests, 1st grade, hnving returned from furlough, 
is  posted to the  Jubbulpore Forest Division. 

Afr. A. Stewart, Deputy Conservator of Forests, on being reliev- 
ed by Captain C. W. Losack, is transferred to  the Damoh 
Forest Division. 

Mr. A.  Stewurt nnd Captain C. W. Loeack, respectively made 
over and received charge of the J~ibbulpore Forest Division on 
the forenoon of the 1st  April, 1890. 

No. 2212.-The 17th April, 1890.-Leave on medical certificate, 
under Article 369 of the Civil Service Regulations, wae granted 
to MI-. J. C. Mendes, SnbAssis tant  Conservator of Forests, from 
the 28th November to the 29th December, 1889, both days incln- 
sive. 

No. 2382.-The 24th April, 1890.-In coneequence of the retnrn 
from ful.lough of Captain C. W. Loeack, Deputy Conservator of 
Forests, 1st  grade, the following reversions will take plnce from 
the 1st April. 1890 :- 

Mr. IV. P. l'homaa, Officintilig Deputy Conservator, 2nd grade, 
to  Deputy Consrrvntr)~, 3rd grade. 

Air. H. Moore, Officiating Deputy Conservator, 3rd grade, t o  
D e p ~ r t  Conservator, 4th grade, sub. pro tem. 

Jlr. d. E. Lowrie, Officiating Deputy Conservator, 4th grade, to 
Assistaut Conservator, 1st grade, sub. pro tem. 

No. 31.-The 25th February, 1890.-With the previons sanction of 
t l ~ e  Gover~~ment  of 111dia .Haung Shwe Ka, Forest Ranger, 5th 
grnde, in the Tena~serim Forest Circle, is appointed to  he a Snb- 
Assistant Conservator of F o r e ~ t s  on probation, with effect from 
the 1st  February, 1890, to fill the vacancy caused by t l ~ e  resigna- 
tion of Mr. W. Q. F. Haelclt. 

No. 32.-Mr. c. W. Allan, S111- Aarintant Conservntor of Forests, 
is transferred from Sl~wegyin to the Upper Bunna Circle. 

No. 33.- hfr. H. N. Thompecs, Aseistant Conservator of Foreete, 
is trnrisferred from Pyinmana to the Chindwin Forest Division. 

No. 6.-The 27th Abruavy, 1890.-Mr. C. W. Allan, Gub-Assist- 
ant  Conservator of Forests, joined the Shwegyiu Division on the 
afternoou of the 7 t h  February, 1890. 

2 H 
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No. 2.-Tlie 12th March, 1890.-With reference t o  Revenue De- 
partment Notification No. 33 (Forests), dated the 25th February, 
1890, Mr. R. N. Thompson assumed charge of hie dutiee in  the 
Chindwin Division on the  forenoon of the 10th March, 1890. 

No. 45.-The 18th March, 1890.-Under the proviaions of Section 
7 0  of the Burma Fore5t Act, 1881, the Chief Commisaioner, 8s 
a special cam, invests Mr. R. M. Q. Martin, Head Clerk and Ao- 
countant of the Kado Diriaional Office, with the f o l l o ~ i n ~ ~ p o w e r a ,  
tha t  is  to say :- 

(i). The powers of a Civil Conrt to  compel the  attendanca of 
witnesses and the production of docnmente. 

(ii). Power to iesue eearch warrants under the Code of Criminal 
Procedure. 

(iii). Power to hold enquiriee into forest offences and, in the  course 
of euch enquiries, to receive and record evidence. 

No. 47.-The 19th March, 1890.-The following alterations of rank 
are ordered : - 

(1). With effect from the 4th November, 1889, conaeqoent on 
the  return of Mr. J. Copsland from privilegeleave- 
Mr. H. A. Hoghton, Deputy Conservator of Foreeta, 

4th (officiating 3rd) grade, to revert to his subatantive 
rank. 

(2). With effect from the 25th November, 1889, coneequent o n  
the  r e t ~ ~ r n  of Mr. T. H. Aplin from furlough- 

Mr. H. Slade, Deputy Conservator, 3rd (officiatbg 
2nd) grade, to revert to  hie eobstantive rank. 

Mr. J.  Copeland, Deputy Conservator, 4 th  (officiating 
3rd) grade, to  revert to his substantive rank. 

No. 48.-Under the provisions of Article 291 of the Civil Bemice 
Regulations privilege leave for three months i s  granted to Mr. 
(3. Q. Corbett, Officiating Depnty Conservator of Foreate, with 
effect from t h e  date on which he may avail himself of it. 

No. 354.-The 1st  March, 1890.-The following will be substituted 
for Notification No. 287, dated 9th January, 1890 :- 

Mr. C. E. M. Ruescll, Superintendent of Fores t~ ,  Bangalore, 
availed himself of the leave on medical certificate granted him 
in Noti5cation No. 273, dated 2Yrd December, 1889, from t h e  
1 l t h  idem. 

Mr. S. A.  Bapu Rao nssnmed charge of the Office of Soperin- 
tendent of Forests, Bangalore, on the forenoon of the 14th De- 
cember, 1889. 

No. 365.-The 6th March, 1890.-Mr. M. Vcnkatanarimappa, 6nb- 
Assistant Conservator, Shimoga District, is granted privilege lmve 
for two montha from such date ae he  may avail himaelf of the 
name. 

No. 1047.-The 20th March, 1890.-Mr. C. Narayana Roo, Assist 
an t  Conservator of Foreeta, Mysore Dietrict, ie granted privilege 
leave of absence for two months with effect from euch d a b  an he 
may avail himself of the eame. 
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Mr. B. RarnaawaPni Iyer, Sub-Assistant Conservator of Foresta, 
is appointed to act as Assistant Conservator of Foreste, Mysore, 
during the absence of Mr. Narayuna Bao, or until further orders. 

No. 182-31.-The 10th April, 1890.-Mr. C. Narayana Rao, Assist- 
ant  Conservator, delivered over, and Mr. B. Ramaswami lyer, 
Sub-Assistant Conservator, assumed, charge of the District Forest 
Office, Mysore, on the afternoon of the 6th instant. 

No. 1.-The 23rd April, 1890.-Mr. B. Srinivara Rao, Sub-Assist- 
ant Conservator of Forests, Tumkur District, not having availed 
himself of the 10 days' privilege leave granted to him by Notifica- 
Lion No. 320 of the 4th February last, the same k hereby cancelled. 



Gradation List of Conservators, Deputy, Assistant, and Sub-Assistant Conservators, and of Forest Rangers W 
M 

in the Bombay P~esidency, us it stood on the 2nd April, 1890. 3. -. -. 

NOTE.-+).-The figure (1) ahom in column 4 denotea that the officer haa pseaed the prescribed Departmental Examination in Land Revenue 
eystems and Forest law. 

(2).-Offlcera appointed by the Secretary of State are indicated by an asteriak before their names. 
(3%-M. means Marathi, G. Gujrati, H. Hindustani, E. Banarem, Sin. Sindhi, Ur. Urdu, Bel. Deluchi. 

Remarks. 

... 

... 

... 

G 
- 

1 

1 

1 

Date of birth. 

21et October, 
1839, 

15th March, 
1841, 

9th Febm- 
rry, 1848, 

Namek 

CONHEUVATOE~. 

let Qrade (I),  Rs. 1,500. 

A. T. tihottlewortb, late 
I. N., 

2nd Qrade (1), Bs. 1,250. 

Colonel J. G.  McRae, 
Bo. 8. C., 

8rd Qrads (I), Rs..1,000. 

.J. L. Laird M~Qregor ,  

Languages in 
which passed 

M. (8. 8.) 

H.M.Q.Ur., 

Station. 

Northern Circle, 

Bind Circle, ... 

Southern Circle, 

DATE OF SUBSTANTIVE GAZETTED 
APPOINTMENT. 

To 
Department. 

19th November, 
1868, 

17th   or ember, 
1871, 

16th Janualy, 
1872, 

To preaent grade. 

22nd December, 
1883. 

28th December, 
1886. 

Do. .. . 



Bin. (L. 8.) 
(I), 

Bin. (L. 8.) 
(11, 

M. (I), 

6 i  (1 ,  

M. (H. 8.) 
K (H 8.) 
(1). 

ab. (1), 

G.(l), 

1 

2 

1 

On privilege leave 
for 2 montbs and 
19 daya,from3lst 
January, 1890. ... 

0 
s 

Acting I d  Grade * ' 
Deputy Conaer 
vator from 31st 4 
January, 1890. 2 ... 

E: - 
... 5 

On for10neh forone 
year, from 5th 
h'ovcmhcr, IRR!). 

A$p&r;*n%+';::; 
rntar from 3lst 
January, 1890. 

E 
ii ' 

Dm~ollt Cowernvr~oss. 

1st &a& (21, Rs. 900. 

W.H&on, ... ... 

*F. R. Dealli, ... 
2nd Gods (Sj, Rs. 800. 

*R. C. Wroughton, ... 

21at Apri1,1887, 

6th December, 
1887. 

2let April,l887, 

14th July, 1887. 

6th Dmmber, 
1887. 

28th December, 
1886, 

21etApri1,1887, 

Rurat-North- 
ern circle, 

Eaet KhSndeeh 
-Nor the rn  
Circle, 

Poona-North - 
em Circle, 

DhSrwSr-Son- 
them Circle, 

NBsik-North- 
em Circle, 

... 
Working Plane 

DivieionalFor- 
e a t  Officer, 
Northern Cir- 
cle, 

3let March, 
1847, 

20th July, 
1846, 

15th Augaet, 
1849, 

2 *Q. A. Higbt, ... 
I 8 W. 0. Bethun, ... 

3rd &ad6 (4), Rs. 650. 

1 *H. Mainwara'ng, .... 
I 

2 *T. B. Fry, ... ... 

30th May, 1869, 

9th December, 
1869, 

loth December, 
1871, 

5th December, 
1872, 

15th July, 1873, 

6th December, 
1873, 

Do., ... 

7th Febru- 
ary, 1851, 

26th March, 
1853, 

28th Septem- 
ber, 1848, 

8th J u l y ,  
1850, 





3 OW. R. Woodrow, ... I 
5 A. D. Wilkine, I ... 

4 A. Stewart, ..., ... 

6 

7 

1 

8 *Q. P. Millett, I ... 

O F .  Qleadow, ... ... 
OH. Murray, ... ... 
A ~ ~ I ~ T A N T  CONSBRVATORE 

lrt  Grade (5), Rs. 450. 

OH. W. Keys, ... 

2 

29th May, 
1855, 

27th June, 
1852, 

22nd July, 
1856, 

12th March, 
1856, 

27th April, 
1861, 

2nd Novem- 
ber, 1861, 

15th Decem- 
ber, 1846, 

28rd March, 
1863, 

8. Hornidge, A.M.I.C.E.: 

K.( H. 0.; 
(I), 

Me, 

M. (H. 8. 
(11, 

Sin. (H. S 
GI. (Ord.) 
(11, 
K. (H. 8, 
(11, 

M. (H. 8, 
ct. (L. 8.; 
(11, 
M. (H. S ,  
(1). 

M. (H. s. 
(11, 

i 

8011th Kdnarr- 5th Deoember, Do. ... 
Southern Cir- 
cle. 

I lW8, 
--- ... 26th September, 28th December, B e d o g  in the Cen- I 1872, 1 1886, I tral F'rovincea from 9th Octo- 

cle, e 
1) B e 1 g a u m- 30th November, 6th December, ... b 

Southern Circle,/ 8 / 1887. I z .a 

Ahmednagar- 
Northern Cir- 
ole, 

North Thdna- 
Northern Cir- 

18th M r r a h, 
1878, 

4th December, 
1879, 

Panch M s h B 1 e 
- N o r t h e r n  
Circle, 

8 h o 1 d p u r- 
Northern Circle, 

Sooth TbBns- 
Northern Cir- 
cle, 

21et April, 1887. 

14th July, 1887. 

18th Deoember, 
1883, 

12th September, 
1879, 

ber, 1889. 

... 

... 

24th November, 
1884, 

12th Janaary, 
1886, 

28th December, 
1086, 

Acting 4th ernde ' 
Deputy Con~r r -  
vntor from 30th 
September, lFS9. 

Actinc 4th  ~ml le  
~ e p a t y  Cooscr- 
vntor from 2nd 

21et April, 1887, Acting 4th grade 
Depnty Conser- 
oator from 31et 
Jannary, 1890. ! 
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... 

... 

... 

10th June, 1882, 

21et Oatober, 
1888. 

7th January, 
1889. 

June, 1887. 

3 

4 

5 

1 

2 

3 

1 

2 

.- 

... 

... 

Acting 3rd grade 
Asmatant Con- 
servator f r o m  
26th September, 
1886. ... 

... 

... 

... 

... 

... 

26th Febmry, 
1877, 

27th February, 
1878, 

9th November, 
1882, 

15thApril,1884,20th 

I Gaundii ... 8 J. M. Fernandez, 

Vacant (from 14th July, 
1887), 

Vacant (from 6th De- 
cember, 1887), 

Vacant (from 11th NO- 
vember, 1888), 

~ U B - A B ~ I ~ T A H T  Coaera- 
VATORB. 

1st Q r d  (3), &. 200. 

B. J. Haeelden, ... 

Lakshman Daji Joshi, 

Neribdas valad Jethmal, 

2nd Grada (4), Ra. 175. 

ShowkirBm Pribdds, ... 
Vdman Rdmchandra  

... 

... 

... 

... 

... 

... 

(I), 

... 
ber, 1846, 

27th J a n  e l  
1841, 

... 

... 

... 

30th June, 
1848, 

6th April, 
1839, 

15th Novem- 
ber, 1830, 

1st August, 
1848, 

1Dth Septem- 

... 

... 

... 

Central KBnara 
- S o u t h e r n  
Circle, 

Sdtllra-North- 
ern Circle, 

Jermck-Si n d 
Circle, 

H y d e r  absd- 
Sind Circle, 

... em Circle, 1888. ... 
1884, 1889, 

from 9th Jnne, 
1887. 



~ U B - A B ~ I ~ T A N T  CON~EBVA- 
roae-(continued). 

2nd &ad6 (4), Rs. 175- 
(continued). 

M. (H. 8, 
(1)s 

1 8rd &ads (6), Rs. 150. 1 I I 
1 W. Q. Clabby, 

21 W. A. Wdlinger, ... 

I 8 Haripad Mitra, L.C.E., 

41 A. R. Maidment, ... 
I 

... 
Nbeik-Nor t h 

em Circle, 
Kdnara-6 o n 

them Circle, ... 

Kbnam-8 o n  
them Circle, 

Gorat+-Nor t h - 
em Cirole, 

1 l t b  Novem- 
ber, 1868, 

6th January, 
1860, ... 

- 14th July, 1887, 14th July, 1887. I i I ... 

7th Jnne, 1886, 

- K (Ord.) I 
M. (H. 8.f 
(11, ... 

I 
2nd November, 2nd J a n  n a r y , I - ... -1 1888, I 1889. 

2nd November, 
1888, 

7th May, 1887, 

20th June, 1887, 

6th November, 
1887, 

Acting 8rd Grade 
Aw~stant Con- 
servator f r o m  
8th March, 1886. 

7th May, 1887, 

20th June, 1887. 

6th November, 
1887, 

Sewing in R6jpip 
Ir State from 
11th O c t o b e r ,  
1888. ... 

8nb. pro tern. 
Police P r o b  r- 
t i o n e r  doing 
duty rt Th6nr 



6 TuljdrBm NihUchand, ... ... ... Nanahahro -  7th J a n u a r y ,  7th J a n u a r y ,  ... 
Sind Circle, 1889, 1889. 1 / FOREST BANGERB. 1 1 1 1 I 

I 

I 1st Qrde (3), Rs. 100. 1 I I I I I 

3 Joseph Baptieta, L.C.E., I 
1 

2 

Bhekh Abie Shekh Ali 
Potrik, 

Haeanali Muhammad Ali, 

1 Ilhibaksh Kbijbakeh, ... 
2 

8 

Chimniji P a r a s b r d m  
Vaidga, 

Valabhri~n Molji Bhat, 

4 

19th January, 
1834, 

20th Septem- 
ber, 1850, 

17th March, 
1865, 

U h i n t i t h  M a h i p a t  
Bhadb, 

8rd Grade (6), Rs. 60. 

... 

... 

... 

6th J a n  e, 
1845, 

... 
17th J n n e, 

1836, 
11th Febrnk 

ry, 1843, 
20th Novem- 

ber, 1835, 

East KhBndeeh 
(Edalabad), 

North T h d n a 
(Mdhim), 

North T h B n a 
(DBhBnu), ... 

... 

.... 

... 

A h m e d n a g a r  
(Sangamner), 

Sorat (Dange), 

Poona (Khed 1, 

12th November, 
1863, 

11 th November, 
1874, 

2nd September, 
1887, 

le t  J a n u a r y ,  
1871, 

25th November, 
1863, 

16th December, 
1871, 

7th J a n u a r y ,  
1864, 

23rd November, 
1887. 

l e t  June, 1887. 

2nd September, 
1887, 

l e t  April, 1882,/ 

23rd November, 
1883. 

1st May, 1884. 

le t  May, 1885. 

0 Acting Sub-Assiat- ~r 
ant Consewator, $ 
3rd grade, from 
I11 May, 1888. 5 

Z 
On nick leare from 

I R d  October, 
1889. 

1 NdnQan 8 a k h i r i m 1 2nd J U ~ J , ~  ... / Shoitiyar, 1 12th Jane, 1878, ( let June, 1887, ( On furlough for 6 
Khare, 1888, montha from 8th ,, 

December, 1889. # M 

4 
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... 2 Aminaddin Blinddin, 1 

6 KBsim Age Mirza Aga, I 
4 

5 

8 1 RQmchandra Deali, R8vji Bod- 

Qovind R d m c h a n d r a  
TBkle, 

Bdliji Dhondeo Dhekne, 

11) Keshar Pandurang KO- 

... ... vetheker, 

- 

9 

10 

I 1st Gradd (2), Rs. 100. 

vadkar, 
Vdsudeo Rdmch a n  d r a 

QhPsas, ... Sit414m Hari Vaze, 

Blrt Much, 
1844, 

6th f iroh, 
1838, 

16th Septem- 
ber, 1857, 

25th April, 
1848, 

14th Septem- 
ber, 1850, 

7th February, 
1860, 

36th January, 
1854, 

30th Septem- 
ber, 1842, 

1 7 t h  M a y ,  
1858, 

25th Narch, 
1850, I 

... ... 1 R Q. C. Warbrook, 20th October, 
1842, 

East KhAndesh 12th Jnne, 
(Bhuurlwal), 

Poona (SirGr), 

S o u t h  ThPna 
(Shihdpnr), 

Poona(Jmnar), 

NBsik (Peint). 

In charge Coast 11th July, 1874, 11th July, 1874. ... I TimberDe~8t. 

1st March, 

-. 

S o u t h  ThSna 
( Bhiwndi), 

NBsik (Mile- 
gaon), 

CNaE!ar), 
A h m e d n a g a r  

Niis~k (Igatpuri), 

Sdtiira (PBtan), 

D., K4narg KbwArt Nil  

let J a n u a r y ,  
1882, 

- -1 1870, 
, 

7th J a n u a r y ,  IstMay, 1885. 
1381, 

7th December, 1st April, 1886. 
1872, 

1863, 
I 15th O c t o b e r ,  29th A p r i l ,  

1886. 
5th J a n n  a r  y, 1st O c  t o b e r ,  

1882, 1886. 
20th 0 c t o b e r, 20th January, 

1873, 1889. 

16th O c t o b e r ,  I 
1884. 

10th December, 1st Yay, 1885. 
1874, 

19th Janua ry !  Do. ... 



1st Qrads (2), Rs. 100- 
(continued). 

Bblkrishna Dbmodhrr, 

2nd Oradd (a), RE. 80. 

Yeehvrnt Bbburb, ... 
C. 8. Menewe, ... 

g: 
S. C. 

e. 
Remarkr 

0 e ... . z 
2 a 

f 
9 ... 

... 

~ i t t e r  in the Xha- 
ra Saw Milla, 
Kannigeri. ... 

Date of birth. 

21et March, 
1834, 

5th Aagnet, 
1841, 

le t  M a r o h ,  
1832, 

2nd January, 
1842, 

29th March, 
1 1859, 

Langnagea in 
ahih 

... 

... 

... 

... 

... 

I 

Station. 

Belgsam (chi- 
kodi Range), 

C. D., Kinrra 
(YellLpar), 

N. D. ( K t a r a  
Kodibig Tim- 
ber D e p B t ,  
Kbrwbr,) 

C. D., Kinare, 

Northern Divi- 
sion-Khnera, 
Khrwhr, 

DATE OF SUBBTANTIVR G ~ E T T B D  
APPOINTMENT. 

To 
Department. 

10th A u g n  r t, 
1860, 

l e t  F e b r u a r y ,  
1866, 

5th O o t o b e r ,  
1875, ' 

1st April, 1876, 

I et J a n  u r  r y, 
1881, 

To prewnt grade. 

12th February, 
1880. 

18th October, 
1885. 

13th O c t o b e r ,  
1885. 

DO., ... 
DO. ... 



8rd Orade (2), a. 60. 

Ganpat Jayavant Rege, 

C. B. Wartak, ... 
4th Grade (S), Rs. 50. 

Qanpnt Riimji Mane, ... 

Mangeehrio Nbgapa, ... 
Qhosekhin valad Abdnl 

Muhammadkhiin, 

FOREHT RANGERS. 

2nd Grade (1)) RE. 80. 

3rd Grade (I), Re. 70. 

Biimbnx, ... ... 

I 28th Feb- 
ruary, 1857, 

9th Beptem- 
ber, 1855, 
1856, ... 

~ 

... 

... 

8th J n n e ,  
1846, 

27th Novem- 
ber, 1852, 

... 

... 

14th Novem- 
ber, 1823, 

... 

1 Belgaum, K b b  
1 nipnr, 
, Ratnigiri, 

I 

Belgaum (Kh6 1 n6pur Range), 

25th Oe to  be*, 
1887. 

2ls t  J a n u a r y ,  
11590. 

18th November, 
1879, 

30th J a n u a r y ,  
1878, 

1st Febrn a r y, 13th Oc t o  be r, 
1816, 1 1885, 1 month f rom 

I 
26th Febrnary, 

S. D., Kbnara 4th A n g  n e t, 
(lirai hnge) ,  1 1883, 

N. D. K 6 n a r a .  27th November, 
( ~ a l i y i l l  1812, 
Range), , I 

... 

... 

H y d e l a b a d  
(Miani), 

DO. a I 
t 

41h January, 
1637, 

Do., ... 

7th O c t o b e r ,  
1856, 

pro tm. 2nd Grade 
fmm let October, i; 
1887. . 2 

P 

letApril, 1865, 

- n 

... 
. 

H p d e r a  b a d ,  
( R a w ,  

SO@ November, 16tb A n  g n e t, 
1867, 1 1889. 

... 
M H 
n ". 



Name. 

FOREST RANGERS- 
(continued). 

Data of birth. 

BIND C~~(nn-(crntinued). 

4th G r d  (I ) ,  RE. 60. 

Lan ages in ahicrp.ssed, 

Qobindbux, ... 
ber, 1835, 

Permhand, ... ... '23rd J u n e ,  
I ... 

1844, 
Metharim, ... ... 5th January, ... 

I 1867, 

Station. 

H y d e r a b a d  
(Unarpnr), 

To Forest 
Depment TO present grade. 

14th A u g u s t ,  
1860, 

1st September, 
1869, 

16th A u g u s t ,  
1889. 
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No. 399.-Ths 23rd Ma?/, 1890.-In continuation of the Notifica- 
tion of thin Department No. 11 1 - F. C., dated the 7th March lmt, 
Mr. A. P. Grenlell, who has been appointed by Her Majesty's 
Llecr'etary of Gtate to the Forest Department of India, is appoint- 
ed to be an Assistant Conservator of the 3rd grade, with effect 
from the 15th April, 1890, and is posted to the North-Western 
Provincee and Oudh. 

No. 402.-'Vr. W. P. Lloyd, Assistant Conservator of Forests, 
3rd grade, Central Provinces, is transferred to Assam. 

No. 187.-The 12th May, 1890.-The following reversions and pro- 
motions are ordered :- 

Mr. J. S. Qamble, Acting Conservator, 1st grade, t.o revert to 
Conservator, 2nd grade, from 29th March, 1890, Permanent. 

Br. A. W. Peet, Acting Conservator, 2nd grade, to revert to 
Deputy Conservator, 1st grade, from 29th March, 1890, Per- 
manent. 

Mr. R. W. Morgan, Acting D e p ~ t y  Conservator, 1st grade, to 
revert to Deputy Conservator, 2nd grade, from 25th March, 1890, 
Permanent. 

Mr. G. HadfiM, Acting Deputy Conservator, 2nd grade, to 
revert to Depnty Conservator, 3rd grade, from 29th . March, 
1890, Permanent. 

Mr. C. E. Brasier, Acting Depnty Conservator, 3rd grade, to 
revert t o  Deputy Conservator, 4th grade, from 29th March, 
1890, Acting. 

Mr. J. S. Battie, Acting Depnty conservator, 4th grade, to re- 
vert to Assistant Conservator, 1st  grade, from 29th March, 
1890, Permanent. 

Mr. A. W. Peet, Deputy Conservator, l e t  grade, promoted to 
Conservator, 2nd grade, from 2nd April, 1890, Act~ng. 

Mr. R. W. Morgun, Depnty Consorvator, 2nd grade, promoted 
to Depnty Conservator, 1st grade, from 2nd Kpril, 1890, Acting. 

Mr. Q. Radfitld, Deputy Conservator, 3rd grade, promoted to 
Depnty Conuervator, 1st  grade, from 2nd April, 1890, Acting. 

Mr. C. E. Brasier, Acting Deputy Conservator, 4th grade, 
promoted to Depnty Conservator, 3rd grade, from 2nd April, 
1890, Acting. 
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Jlr. J. S. Rattie, Assistant Conservator, 1s t  grade, promoted 
to Deputy Conservator, 4th gmdc, from 2nd April, 1890, 
Acting. 

1 % ~  lO/h May, 1890.-The undermentioned officers of this Circle 
have obtained Forest Ranger's Certificates a t  the Imperial For- 
eet Pcl~ool, Dehra DGn :- 

M. Raina Rao (Forest Ranger) with honors in- 
1. Structure and Urowth of Plants. 
2. Forestry. 
3. Survejing. 
4. Pl iy~ical  Science. 
5. Forest Engineering. 
6. Forest Law. 
7. Forest Procedure and Accounts. 
8. Systematic Botany. 
9. Entomology. 

Afr. a. ?'hornpeon (Forest Ranger) with honors in- 
I. Surveying. 
2. Forest Engineering. 
3. Forest I'rocedure and Acconnts. 
4. Systematic Botany. 
5. Entomology. 
6. Xathematics. 

The 16th May, 1890.-N. Subbaiyar, Forest Ranger, Third Class, 
Salem District, died on the 17th April, 1890. 

Tho leave on medical certificate grauted to Forest b n g e r  Mr. J. 
S. Grogan, a ~ i d  notified a t  page 608, P a r t  11. of the Fort St.  
George Gazette of 29th April, 1890, is extended to 9th April, 1890, 
inclasive. 

3'he 23rd May, 1800.-K, Ranla Roo, Forester, Becond Class, in  the 
Bollary District, who haa obtained the Forest Ranger's certificate of 
the D e l i r ~  Ddn College with honors in certain eubjecte, ie appoint- 
ed a s  Aoting Forest Ranger, Fifth C l w ,  with effect from 1 5 t h  
April, 1890. 

The 28th May, 1890.-The following promotions are  made :- 
Ranger A. S. Mariapragusam Piilai (Houth C o i m b r t o ~ ) ,  from 

the Fourth to Third Clne~.  
Hnttger hfr. Nornnlra (South Canara), from the Fif th  to Fourth 

Clnss. 
Forester, First Class, Mr. J. W. Ryan (South Coimbatoro), tobe  

Rannor, Fifth Class, sub. pro tern., from 18th April, 1590, in- 
cl~lsive, vice Ranger, Third C l a ~ s ,  N. Sttbba Aiyar, deceased. 

The following transfers are made:-Ranger Mr. W. P. R w ,  
from Sout l~  Canara to 8011th Malnbar. 

Ranger Mr. A. F. X, Saldanha, from North Malabar to 8011th 
Cnnnra. 

l l a ~ ~ g e r  Mr. G. W. 5!itompaon (on leave), from Booth Malsbar  
to Salenl: 

Hanger P. Surappa Aiyar, from Salem to Madora. 
l l a t~ger  T. Narainaswurni Aiyar, from North Coimbatore to 
North BInlabar. 

Ranger M. Rama Row, from North Malabar to North Coim- 
batore. 
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The 9th June, 1890.-In the Notification published a t  page 784, 
Part  II., of the Port St. Ueorge Ouzette, dabed 3rd elnne, 1890, re- 
garding promotion of certain Rangers, the promotion of Ranger 
Mai.iapragaanm Pillai and Mr. IVotonha and lhe appointn~ent of 
Mr. J. W. Ryan nll date from 18th April, 1890, inclnsive, and not 
the last only, as published. 

The 13th June, 1890.-M. Rama Row, Ranger, Fifth Clam, North 
Coinibntore, from 28th April, 1890. 
Mr. J .  Q. P. Marehall, Suh- Assistant Conservntor of b'tjrest~, s e -  
cond CIaes, Tinnevelly District, to be Sub-.Assistant Conser- 
vator of Forests, First Class, sub. pro ten., from the 1st June, 
1890. 

Thr. 26th April, 1890.-Mr. Q. A .  Hight, Dcpnty Conservntnr of  
Forests, delivered over by letter on the 15th ~\pl.il, 1890, afternoon, 
nnd Mr. R. P. Ryan, Assistant Conservator, received on the 21st 
idem, afternoon, the chnrge of the Divisional Porest Office, Dl~ttr- 
a i r .  
A'o. 3147.--The 7th May, 1890.-Mr. K.  O. Oliver, Assistant Con- 
servntor of Forests, Kinara,  p ~ s s e d  on the 16th liltimo the cxamins- 
tion prescribed in H u l ~  6 of the Rules published in Qovert~ment 
Notification No. 2878, dated 4th Jane, 1680, for the examination 
of Forest Officers. 

M r .  Oliver paeaed the examinatinn.in snhject No. 1 in Kdnare~e.  
No. 3347.-The 14th May, 1890.-Alr. Q. A.  Hiyht. Deputy Con- 
servator of Foresta, 2nd grade, and Divisionnl Forest Officer, 
Uhtirwtir, is allowed an extension by lonrteen days of the privilege 
leave of absence for one month granted to hiru in aovernment 
Notification No. 2586, dated 15th April, 1890. 
The 10th May, 1890.-Mese7.s. R. C. Wroughton and IV. Q. Betham, 

Deputy Conservators of Forests, respectively deliverrd over and 
received cl~arge of the Divisionnl Forest Office of Poona on the 
15th instant. after office hours. 

The 20th ,Way, 1890.--Mesars. W.G. Betham, Depnty Conservator of 
Forests, and W. A. Wallinger, Sob-Assistnnt Col~servator of For- 
ests, respectively delivered over and received charge of the Divi- 
sional Forest Office, NQsik, on the 13th instant, after ofice houre. 

,Vo. 3679.-The 28th May, 1890.-Mr. a. M. Ryan, Assifitant 
Conservator of Forests, 1s t  grade, and Divifiional Foreet Officer, 
Snkkur, acted as Conservntor of Forests, Sind Circle, from 11 t11 
to 22nd April, 1890, both days inclusive. 

The 2nd June, 1890.-Messre. R. P. Ryan, Assistant Conservnlor, 
and Q. A. Hight, Deputy Conservator of Forests, respectively 
delivered over and received charge of the DhirwCr Divisional 
Foreat Office on the 30th ultimo, before noon. 

The 8 r d  June, 1890.-Messra. T. B. Fry,  Deputy Conservator, 
and R. C. Wrmcghfon, Acting Cons~rvator  of Forests, re~pectivrly 
delivered over and received charge of tho Divisional Forest Office, 
Working Plans, on the 29th May, 1890, after office hours. 

No. 3970.-The 7th Jlme, 1890.-Mr. T. B. Fry, Deputy Conserva- 
tor of Forests, 3rd grade, arid Divisional Forerit Officer, Working 
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Plans. Northern Circle, ie allowed furlough for four months from 
80th blay, 1890. 

The 18th June, 1890.-Mr. Zuzuman Daji Joshi, Snb- Assistant 
Conservator of Forests, Sbtdra, delivered over charge of his office 
and duties to Mr. C. Greathccd, Divisional Forest Officer of Sitirrr, 
on the 17th May last, after offim hours, and proceeded on one 
month's privilege leave granted to him by the Conservator of 
Forests, N. C., under the authority vested in him by Government 
Resolntion No. 2149, datad 20th March, 1889, Revrnue Department. 

No. 4197.- The 16th June, 1890.- Mr. F. Gleadow, Depnty Con- 
servator of Forests, 4th grade, and Divisional Forest Officer, North 
Thane, has been placed in charge of the Working Plans Division, 
Northern Circle, in addition to his own dutien, during the absencs 
of Mr. T. B. Ply on furlongh, or until further orders. 

~.-BENQAL GAZETTE- 

The 15th May, 1890.-With reference to the Notification dated the 
1st April, 1890, Mr. H. H. Haines, Assistant Conservator of 
Forests, having resumed charge of the Kurseong Sub-Division, 
Darjeeling Forest Division, on the afternoon of the 26th April, 
1890, Mr. W. H. Lowegrove, Aseistant Conservator of Foresb, 
is attached to the Direction Division ontil further orders. 

Mr. M. S. Fowler, Depnty Consarvator of Forests, is allowed 
fnrlough for three months in extension of the 15 months' fnr- 
lough granted to him under the Notificatiou dated the 10th 
April, 1890. 

The 8rd June, 1890.-Mr. 8. H. Hnincs, Assistant Con~ervator of 
Forests, has passed iu Hindustani by the Higher Standard. 
Mr. W. H. ~kt~cgrove, Assistant Couservator of Forests, h~ 
passed in Forest Law and in Hiudusbni by the Lower Stand- 
ard. 
Mr. R. Quinnell, Sab-Assistant Conservator of Foreets, has 

paesed in the Land Revenue systems of Bengal. 
Mr. E. J. N. James, Sub-Assistant Conservator of Forests, hm 

passed in Forest Law and the Land Revenue syetems of 
Bengal. 

The 18th June, 1890.-The following reversions are ordered with 
effect from the 2Srd May, 1890, consequent on the expiry of the 
three months' privilege leave  ranted to Mr. Q. A. Richardsm, 
Deputy Conservrtor of Foreste, 3rd grade, in the Noti6ution 
dated the 28th Febroary, 1890 :- 
Mr. C. A. G. Lillingston, Officiating Deputy Conservator of 

Foreste, 3rd grade, to the 4th grade of Deputy Conservators. 
Mr. C. (3. Rogere, Officiating Depnty Conservator of Foresb, 

4th grade, to the l e t  grade of Assistant Conservators. 
Mr. Q. A. Richardson, Deputy Conservator of Forests, on retorn 

from the privilege leave granted to him in the Notification 
dated the 28th February, 1890, resumed charge of the O h  
Forest Division from Mr. E. E. S h ,  Sub-Assistant Coneer- 
vator of Forests, on the forenoon of the 2nd June, 1890, from 
which date the latter will remain in charge of the Khorda 8ub- 
Division of that Diriaion. 
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No. 3469.-The 19th May, 1890.-Rabu Jogeavar Sur, Gnb-Aeuist- 
ant Conservator of Forests, made over charge of the Darrang 
Forest Division to Mr. J. C. Kelly, Sub-Assistant Conservator, on 
the afternoon of the 5th May, 1890. 

No. 3866.-The 7th June, 1890.-The following has passe3 the  
half-yearly departmental examinations held on 5th and 9th blay, 
1890:- 

In  Bengali and Forest Law by, the Lower Standared, Mr. C. P. 
Fisher. 

No. 3908.-The 10th ..~uune 1890.-Privilege leave of absence for 
two months and twenty-eight days, under Article 291 of the Civil 
Service Regnlations, is granted to Mr. C. P. Fisher, Assistant 
Con~ervator of Forests, with effect from the 23rd June; 1890, or 
the s~lbsequent date on which he may avail himself of it. 

No. 3977.-The 13th Jitne, 1890.-Mr. W. T.. Lloyd, Assistant 
Conservator of Forests, 3rd grade, on transfer from the Central 
Provinces, reported his arrival and assumed charge of his d n t i e ~  in 
the office of the Conservator of Forests, Assam, on the afternoon 
of the 25th April, 1890. 

2631 No. IIz9.-l'he 6th Jtme, 1890.-Mr. L. Mercer, Officiating 
- - - - - - . 

Depnty Conservator of Forests, Sahiranpnr Division, to hold 
charge of the Dehra Dlin Division, in addition to hie own duties, 
until relieved by Mr. N. Hearle, or until further orders. 

2725 
No. ---- The 9th June, 1890.-Mr. N. H. Cliford, Assistant 11-709-47'- - . .  . 

Conservator of Forests, 1st grade, extraordinary leave without 
allowances for six months. in extension of the leave granted to him " 

1869 by this Department Notification No. dated the 7 th  May, 

1889. 
2720 

.-With effect from the 9 th  Febrnary! 1890, the 11-44&,l-41 
date on which Mr. C. J. Ponsonby, Depnty Conservator of For- 
ests, 1 ~ t  grade, proceeded on leave- 
iWr. N. Hearle, Officiating Depnty Conservator of Forests, 3rd 

grade, to officiate as  Deputy Conservator of Forestu, 2nd grade. 
Br.  A. G. Hobart-Humpden, Officiating Depnty Conservatpr of 

Foresta, 4th grado, to officiate ae Deputy Coneervator of For- 
ests. 3rd grade. 

Mr. R. BT Osmaaton, Officiating Assistant Conservator of For- 
ests, 1st grade, to  officiate as Deputy Conservator of Forests, 
4th grade. - 

2721 
No. II-418;lnT-With effect from the 11th April, 1890, the date 

on which Mr. S. E.- Wilnwt, Officiating Deputy Conservator of 
Forests, 2nd grade, was appointed to officiate as  Conservator of 
Foreste, 3rd grade- 
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Mr. E. F. Zitch)feld, Officiating Depnty Conservator of Fo tesb ,  
3rd grade, to officiate as Deputy Conservator of Forests, 2nd  
grade. 

Mr. A. Campbell, Officiating Deputy Coneervator of Forests, 4 t h  
grade, to otticiata as Depnty Conservator of Forests, 3rd g r a d a  

274' The 11th J u w ,  1890.- Mr. A. Q. Hobart.Eampdm, No' 1-9'- 
Officiating Deputy Conservator of Foreste, in charge of t h e  
Kurnaun Diviaion, special leave 011 nrgent private affnim for four 
months, with effect from the 15th Juno, 1890, o r  nubsequent d a b .  

No. 235.-The 80th May, 1890.-Afr. F. 0. Lonarchand, Depnty 
Coneervator of Forests, and Babtc Ladha Singh, Sub-Assistant 
Conservator of Forests, respectively made over and a s s ~ ~ m e d  chnr jp  
of the RBngra Forest Division on the afternoon of 10th May, 
1890, on the departnre of the former on three n~onths' privilego 
leave granted to him. 
No. 173.-21s 14th June, 1890.-Mr. E. Format, Depoty chxie r -  

vator of Forests, Palljnb, is granted furlough for one year and foar  
months, under Article 340 (b)  of the Civil Service Hegulationn, 
with effect from the 15th Jane,  1890, ur such subaeqdent date IU h e  
may avail himself of it. 
No. 259.-The 18th June, 1890.-Mr. R. J. P. Pinder, Assistant 

Conservator of Forests, after making over charge of the Unrballa 
Forest Division to bfr. E. A. Down, Deputy Conservator of For -  
est . ,  on the forenoon of the 15th April, 1890, was attached to t h e  
Chenab Forest Division, which he joined on the 26th idem. 

No. 253.-Meeere. E. R. Murray and R. J. P. finder, Assisbnt  
Conservators of Foresr~,  respectively made over and assumed 
charge of the Chenab Forest Division on the afternoon of t h e  
16th May, 1890. 

No. 2628.-The 8rd  Mqy, 1890.-With reference t o  Notitication 
No. 2150, dated the 14th April, 1890, Mr. A. Stewart, Depnty 
Conuervator of Forests, received charge of the Damoh Forest 
Division from the Deputy Commissioner of that  district on t h e  
forenoon of the 3rd idem. 

No. 3180.-The 26th May, 1890.-Furlongh for thirty days (from 
the 2nd to the 3 l s t  March 1890, illclueive), under Article 310 of the 
Civil Bervice Regulations, is granted to Captain C. W. L~~orock, 
Depnty Oonservator of Forests, in extension of tire one y w ' s  
fnrlough granted him by hotificalione Nos. 483 rnd 7613, dated 
the 24th January and 27th December, 1889, rmpectively. 

No. 3335.-The 2nd Jtrne, 1890.-Mr. Shridhar Qnnmh P a ~ a n j p e ,  
B.A., Sub-Assistant Collservator of Forests, is yosteci to t h e  Dwoh 
Forest Division. 

No. 3672.-The 16th June, 1890.-Privilege leavo for threa months, 
under Article 49 1 of the Civil Bervico Regulations, is granted to 
Colonel H. C. T. Jarretf, v.o., Deputy Conservator of Foreste, 
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Raugor Division, with effect from the date on which Ire may avail 
\\i~rrself of it. 

No. 3673.-Mr. A. Stewart, Deputy Conservator of Forests, Damoh 
Division, is transferred to  the Baugor L)ivision. 

So. 5.-The 2nd May, 1890.- With rofere~~ce to  Revenue Depart- 
ment Notification No. 60 (Forests), dated the 19th April, 1890, 
Mr. E. 8 .  O'Bryen, Ausista~lt Coriservalor of Forests, re-assumed 
charge of his duties in the Bhamo Forest Division on the  7 th  
April, 1890, before noon. 

NO. 67.- The Zlst May, 1890.-The following transfers are or- 
dered :- 

Mr. J. h'iabet, Deputy Conservator of Forests, from the Toungoo 
Division, to the clrarge of the Rangoon Uivision. 

Mr. H. A. Hoghton, Deputy Conservator of Forests, from the 
Rangoon Division, t o  the charge of the Toungoo Division. 

No. 7.-The 5th June, 1890.-In this Ofice Notification No. 4, 
dated the 22ud April, 1890, for "4Ct.h February, 1890," read 
" 15th February, 1890." 

No.,8.-Mr. G.  F. R. Blackwell, Offiriati~~g Deputy Conservator 
of Forests, returned to duty from the privilege leave granted to 
him in Revenue Department Notification No. 59  (Forests), dated 
the 16th April, 1890, on the afternoon of the 19th May, 1890. 

h'o. 5.-l'he 11th June, 1890.-Mr. 8. A. Hoghion, Dep~l ty  Con- 
servator of Forcsts, made over, and Mr. J. Niabet, Deputy Con- 
servator of Foreste, assumed charge of the Rangoon l)ivision, on 
the afternoon of the 4th instant. 

No. 9.-Mr. J. Niabet and Mr. H. A. Hoghton respectively made 
over and assumed charge of the Toungoo Divieiou on the after- 
noon of the 4th instant. 

No. 116.-The 13th June, 1890.-At the departmental examina- 
tions held a t  out-stations on the 2nd and 3rd June, 1890, the 
following officers paseed the examination in the Burmese language 
by the standards specified :- 

L o w ~  Standard. 
Mr. E. S. Carr, Deputy Conservator of Forcsts. 
Mr. A?. A. O'Bfyen, Assistant Conservator of Forests. 
Mr. K. Caldarwuod, Sub-Assistant Conservator of Forests. 

Ao. SO.-The 201h May, 1890.-The privilege leave of absence for 
two months granted to Mr. C. Narayavra Rao, Aesistant Conser- 
vator of Forests, Mysore District, in Notification NO. 1407 of the 
20th Xnrch last, is hereby extended by one month. 

No. 47.-The 5th June, 1890.-Mr. C. E. M. Hweell, Bnperinten- 
dent of Forests, Bangalore, is granted leave on medical certificate 
for two years with effect from 12th April, 1890. 
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No. 582.-The 11th July, 1890.-With reference to  the  Notifi- 
cation of tho Government of Bengal, dated the SSrd ultimo, Mr. 
C. O. Rogers, Assistant Conservator of Foreate, 1s t  grade, 
Bengal, is appointed to officiate ns Instructor a t  the Forest School, 
Dehra Dlin, with effect from 8 th  Juue, 1890, and until further 
orders. 

No. 586.-Mr. F. R. Dickinsor, Depnty Conservator of Foresta, 
2nd grade, Central Provinces, is appointed to  offioiate in the 1 s t  
grnde of Depnty Conservators, during the absence on three month's' 
privilege leave of Colonel H. C. 2'. Jarrett, v.o., B.s.c., Depnty 
Conservator, 1st  grade, Central Prov~lices, with effect fro= the 
12th May, 1890, and uutil further orciers. 

No. 588.-The following temporary promotions are made during the 
absence on furlough of Mr. E. P. Popert, Coneervator of Forests, 
3rd (officiating 2nd) grade, Pegu Circle, Burma, with effect from 
9th July, 1890, and until further orders :- 

Mr. P. J. Carter, Depnty Conservator, 2nd (officiating le t )  grade, 
Burma, to officiate in the 3rd grade of Conservators and to hold 
charge of the Pegu Circle. 

Mr. J. Niabef, Deputy Consewator, 2nd grade, Bnrma, to  offi- 
ciate in the 1st  grade of tha t  class. 

The 11th March, 1890.-The following promotions are ordered with 
effect from 1st  March, 1890 :- 

9'. Shunmuga Mudali, Forester, 1s t  grade, to be Forest Ranger, 
5th grnde. 
M. Balaji Singh, Forester, 1st  grade, to  be Forest Ranger, 5 th  

grade. 
N. Balaji Shgh, Forester, 1st  grade, to be Forest Ranger, 5 t h  
grade. 

Thel9th June, 1890.-Ranger, 5th class, Mr. J. 8. Qrogan, (Salem,) 
to Forester, 2nd class, in the same district. 

Forester, 1 s t  class, Mr. A. M. Clay, (North Arcot,) to be Ranger, 
5th class. acting sub. pro tern. 

Mr. A. M. Oiay, Ranger, 5th class, acting sub. pro term., from 
North Arcot to Balem. 

Yr. J. Q. F. Marshall, Bnb-Assistant Conservator, l e t  class, sub. 
pro tm, from the Tinnevelly lo  North Arcot District. 



Mr. C. P. Flc,well, Sub-Assistant Conservator, 1st  clam, snbpro 
tern., from the Tricbinopoiy to Tinnevelly District. 

No. 2.51.-- 7he 20th June, 1890.-Mr. C. Somers Smith, Assist- 
au t  Cone~rra tor  of Forests, Jladras, ha8 been granted hy the 
Right Honourable the Secretary c~f Btate an extension of t h r e e  
months' extraordinary leave on medical certificate without pay. 

No. 284.-The 2nd July, 1890.-Mr. C. Du Pre' Thornton, Assist- 
ant Conservator of Forests, 3rd grade, is transferred from t h e  
Tinnevelly to tbe Madlira District, ns a temporary measure. 

ko .  282.-The 4th July, 1890.-Mr. W. Carroll, Acting District 
Foreet Officer, North Arcot, is granted privilege leave for th tee  
months from data of relief, under Article 291 of U e  Givil 8ervico 
Ilegul atione. 

No. 283.-Mr. J. Q. 1F. Mnrsha!t, 8nh-Ausistant Conservator of 
Forests, Tinnevelly, to act  as  District Foreat bfficer, North Arcot. 
d~iring the abuence of Mr. T. Sire&ld on orher duty, o r  nritil . 
fnrther orders. 

No. 298.-The 12th July, 1890.-Mr. R. W. Morgan, District 
Forest Oficer, North Coimbntore, is granted privilege leave for 
two mouths and twenty-five days frorir or after tlie 11 th iustant, 
under Article 29 1 of the Civil Service Rngulatioue. 

The23r.d June, 1890.-Mr. 1.uzmon Daji Joshi resumed chcrge of his 
office and dtitiee as  Sub-Ass i~ tan t  Conservntor of Forests, Satara, 
from Mr. C. Qrcatheed, Divisional Forest Officer, Gatera, on t h e  
forenoon of tho 16th instant, after enjoy in^ twenty-eight days out of 
tlie one mo~tth's privilege leave granted to him by the Conservator 
of Forests, Northern Circle. The unexpired portion of two days' 
leave is, therefore, hereby cancelled. 

Messrs. R. C. Wroughton, Acting Conserr ator of Forests, Northern 
Circle, and F. CJleadow, Ljcputy Conservator of Forests and  
Divipior~al Forest Officer, North Thane, respectively delivered 
over sud received charge of tbe Divisio~~nl Forest Office Working 
Plane, on the 20th instant,, before offire honre, in addition Lo his 
own office as Divi~ional Forest Officer, North Thina, ae per 
Govern~lient Resolutiori No. 41 97, dared 16th idem, Revelme L ) 4  
partmcnt. 

h'o. 4575.-Tht 80th June, 1890.-Mr. E. Q. Olimr, Assistant 
Conservator of Forests, 3rd grade, is promoted to the 2nd grade, 
from 16th April, 1890. 

The 10th July, 1890.-Ycssre. 8. Murray and W. A. Talbot, Deputy 
Conservrtc,rs of Forests, reepectivoly delivered over and received 
charge of the Northern Division of KPnrra on tbe 8th instact, 
before noon. 

The 29rd Jute ,  1890.-The services of Mr. C. G. Rogers, A ~ e i s t -  
an t  Conservutor of Forests, who was relieved of the cbarge of 
the L)a rjeeling Bnb-division, Da rjeeling Forest L)ivision, by Mr. 
W. H. Loosgroue, Aeeiatarit Con~ervator of Foreeta, on the after- 
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noon of the 7 tb  .June, 1890, are placed temporarily at the disposal 
of the Government of India for ernploy~ne~it as Officiating Instruc- 
tor a t  the Imperial Forest School, Dehra Dun, with effect from the 
8th idem. 

Z'he 26th J~mne, 1890.- Mr. H. H. Eaines, Assistan t Conservator 
of Forests, 2nd grade, i s  appointed to offiuiato in tbe 1st  grade 
of Assistant Conservators, to fill an exiuting vacancy, with effect 
from he 21et April to the 22nd May, 1890. 

Mr. W. H. Lovegrove, Aesistant Conservator of Forests, 3rd grade, 
is promoted to the 2nd grade of Assiclkut Conservatom, with effect 
from the 21st April, 1390. 

The 26th June, 1890.-Mr. B. H. Eaines, Assistant Conservator 
of Foreats, 2nd grade, is appointed to officiate in the 1st  grade of 
Assistant Conservators, with effect from the 8 th  June, 1890, to 
611 an existing vacancy. 

T'he 1st  July, 1890.-Mr. M. S. Fowler, Deputy Coneervator of 
Forests, Bengal, has been permitted by Her Mnjesty'u Secretary . 
of State for India to  retnrn to duty within the period of the fur- 
lough for fifteen months granted to him in tlie Notification dated 
the lUth April, 1889. The three months' furlougl~ granted to 
bin1 under the Notification of the 15th May last is  acoordingly 
cancelled. 

The 22nd July, 1890.-Mr. E. J. N. Jamea, Sub-Assistant Conser- 
vator of Forests, attached to the Dnrjeel i~~g Sub-division, Dnr- 
jeeling Forest Division, is posted to the oharge of the Teeste 
Buh-division of tbat division. 

Mr. R. Qutnnell, Sub-Assistant Conservator of Forests, on being 
relievcd of the charge of the Teest8 8ub-division, Darjeeling 
Forest Division, by Mr. James, is transferred to  the Sunderbune 
Forest Division, to wl~ich division he is attached for duty. 

The 25th July, 1890.-The followi~ig promotions are made with 
effect from the 1st July, 1890:- 
Babu Sree Dhur Chuckerbwtty from ihe 2nd to tlhe 1st grade of 

8nb-Assistant Conservator of Fore~ta. 
dfr. R. Qtcinnell from the 3rd to the 2nd grade of Sub-Assis ta~~t  

Conservator of Foreste, and to officiate iu the l e t  grade. 

5.-Xssrm C f a z s n ~ -  

.Vo. 4183.-The 18th J m e ,  1890.-Leave of ahsence for two 
months, under Article 291, Chapter XII., of the Civil Service 
re go la ti on^, is granted to Mr. J. C: Kelly. Hub-Assistnnt Co~iser- 
vntor of Forests, in charge of the Darrnng Porest l)ivision, wit11 
effect from the 27th May, 1890. 

No. 41 84. - Babu Jogesuar Sur ,  Sob-Assishnt Conservator of 
Forests, Nowgong, received charge of the Darrang Foreat Divi- 
e i o ~ ~ ,  in addition to hie own duties, from Mr. J. 0. h.illy, ou the 
forenoon of the 27th May, 1890. 

No. 4684.-The 2nd July, 1890.-Mr. C. P. Fiehrr, Assistant Con- 
servator of Forests, dr,d grade, is appointed to  offioiate aa Assise 
an t  Conservator of Foreats, 1 s t  grade, vice Mr. T. J. Campbell, 
with effect from the 7th June, 1890. 

No. 4685.-Leave of aljsence for three months, under Article 291, 
Chapter YII., of tho Civil &rGco Hegulatiol~e, ie grouted to Bubu 
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Tara Kishor Quptu, Sub-Assistant Conservator of Forests, in 
charge of the Sylhet Foreet Division, with effect from the 1st  J u l y  
1b90, or the subsequent date on which he may avail himself of it. 

No. 4686.-Mr. H. G. Young, Assistant Conservator of Foresta, 
Cacl~ar, is  appointed to huld charge of the Sylhet Forest Division, 
in addition to  his own duties, during the  absence on leave of Bubu 
yhra Kinhor Gupta, or until further orders. 

No. 5064.-The 10th July, 1890.-Leave of absence for t w o  
months, nnder Articles 277 and 291, Chapter XII., of the Civil 
8ervice Regulations, is granted to  Babu Jogeawar Sur, Sub-Assist- 
an t  Conservator of Foreets, N o w g o ~ ~ g  Division, wit11 effect from 
the  15th Auguet, 1890, or the subsequent date on which he may 
a\rail himself of it. 

No. 5065.-Mr. J. C. Belly, Sub-Assistant Conservator of Forest*, 
in charge of the Darrang Forest Division, is placed in charge of 
the Nowgong Division, in addition Lo his own duties, during t h e  
absence on leave of Babu Jogeewar Sur, or unti! further orders. 

No. 5467.-Tht?15th July, 1890.-Mr. J. O. Kelly, Sub-Assistant 
Conservator of Forests, was employed on duty with the Imperial 
Forest Survey Branch from the 27th May to 15th June, lb90. 

No. 5468.-Mr. C. P. Pisher, Assistant Oonservntor of Forests, 
availed himself of the leave granted in General Department Noti- 
fication No. 3908, dated the 10th June, 1890, on the afternoon of 
the 28th June, 1890. 

No. 5469.-Babu Tara Kiahor Gupta, Sub-Assistant Consorvator 
of Forests, nvailed himself of the leave granted io General Depart- 
ment Notification No. 4685G., dated the 2nd July, 1890, ou t h e  
afternoon of the 4th July, 1890. 

~ . -NOHTE-WEST~~BN PHOVINCE~ AND OUOH GAZETTE- 

2958 .-The 20th June, I89O.-Mr. F. B. Bryant, Officiat- No' 11-466A-15 
ing Deputy Conservator of Forests, in chargo of the Naini Tal 
Division, to hold charge of the Kon~aun  Division, in addition t o  
llis own duties, during the ab~ence on leave of Mr. A. 0. floburt- 
Hamyden, or until further orders. 

8076 The 1, .July, 1890.-Mr. B. A. Reback, Ol%ciaLing No. - 
11-820-14'- 

lleputy Conservator of Forests, in charge of the Bahraich Divi- 
sion, privilege leave for two months and twenty-six drys, wi& 
effect from the 21st June, 1890, or subsequent date. 

No. ----- 'OBO .-Babu Raghunath Pathak, Sub- Assistant Conser- 
11-820- 19 - - -  -. 

vator of Forests, atteahed to the Gorakhpur Division, to h d d  
charge of the Bahraich Division during the absence on privilege 
leave of Mr. B. A. Rebsch, or until further orders. 

619 No. ------ v,,,,,. -The 10th July, 1890.-The Hon'ble the Lieu tenant  

Clovernor and Chief Commissioner is  pleased to declare the  nnder- 
lnentioned officer to have pnssed the Departn~ental Examination 
held on 21st April, 1890, and fol lowi~~g days, in the mbjects 
epccifiod b l o w  :- 



EXTMAOTB FROM OFFICIAL f3AZEFYS.  . liii 

v . - F o a ~ e ~  Orsross. 
Land Revenue 8ystem.-Higher Standard. 

dfr. bl. Hill, Assistant Co~~servator  of Forests, Kheri. 
Vernacular.-Lower Btaodard. 

Mr. dl. Bill,  Assistant Coiiservator of Forests, Kheri. 

No. 275.-The 80th June, 1890.-Mes8i.r. G. Q Minniken and W. 
Shakespear, Depnty Conservatol.s, respectively madc over a l ~ d  
assumed charge of the Beshahr Forest Liivisio~l on the fore~~oou 
of the 19th March, 1890. 

No. 278.-With the sanction of the Government of 'India the 
services of Mr. G. Q. Minniken, Deputy Conservator of Forests, 
are placed temporarily a t  the diepsal  of the PntiAla State, with 
effect from the  forenoon of the 19t11 March, 1890. 

No. 284.-The 4th July, 1890.-Consequent on the departure on 
privilege leave of Mr. F. 0. Lemarchtrd, Depnty Conservator of 
Foreste, the Lieutenant-Governor is pleased to make the fotlowing 
temporary promotions in the Poreat Department with effect from 
the I 1  th May, 1890 :- 
Mr. A. M Heuthri; Deputy Conservator, 4th grade, t o  act as  

Depnty Conservator, 3rd grade. 
Mr. R. J. P. Pindw, Assistant Conservator of Forests, 1s t  grade, 
sub. pro tem., to officiate ae Deputy Conservator, 4th grade. 

No. 295.-The 12th July, 1890.-Iidbu Jowiila Pareho'd, Sub-Assiet- 
a n t  Conservator of Forests, assumed charge of the Rawatpindi 
Poreat 1)ivision on the afternoon of 20th June, 1890, relieving 
Mr. E. Forrest, proceeding on furlough. 

No. 298.-Mi. E. N. Murray, Assistant Conservator of Forests, 
a ss~~nled  charge of the Beshnl~r Forest Division on the  afternoon 
of the 14th Jnoe,  1890, relieving Mr. W. Shakespeur, Deputy 

, Conservator of 'Forests, transferred to the North-Western Pro- 
vinces and Oudh. 

No. 302.-The 15th July, 1890.-Consequent on Ldla Jotohla Par -  
ah6d's return from privilege leavo, Officiating Sub-Assistant Con- 
servator Fazlditr reverted to  Foreut Ranger, 2nd grade, with eKeot 
from 13th June, 1890. 

No. 8840.-The 24th June, 1890.-Mr. A. W. Blunt, Assistant 
Consorvator of Forests, 3rd grade, is promoted to the 2nd grade, 
with effect from the 1st December, 1880. 

No. 3910.- 7'he 26th June, 1890.-With reference to Notification 
No. 3335, dated the 2nd instant, Colonel H. I. Lugard, Deputy 
Commissioner, Damoh, made over, and Mr. S. G. Paranjpe, Hub- 
Assistant Conservator of Foreste, took over, charge of the Forest 
Otiice, Damoh, on the forenoon of the 19th idem. 

No. 4027.- The 1st July, 1890.-With reference to Notification No. 
3673, dated the 16th Jnne, 1890, Colonel H. C. l'. Jarrctt, v.u., 
Deputy Conservator of Foreete, r u d e  over, aud Mr. A. Stewart, 
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nsnnrned charge of the Mandla Forest Division on the afternoon of 
the 7th June, 1890. 

No 29.-The 22nd July, 1890.-Under the authority conferred on 
him by Central Provinces Gare/te Notification No. 3555, dated the 
12th June, 1890, the Conservator, Nortbern Circle, appointa . 
Ranger Malcornsd Baksh, Nirnar Forest Division, and Ranger 
blohan Lal,  Mandla Forest Division, to exercise the powers de- 
scribed in Geclion 67 of Act  VII. of 1878 (ae amended by Act V. 
of 1890). 

4.-Bonmn GAZETTE- 

No. 86.-The 14th Jt~ne,  1890.-Under the provisions of Article 
283 of the Civil garvice Regulations privilege leave for two 
months nnd twelve days is granted to Mr. C. L. 'Ibrursai~tt, A s s i s t  

. ant  Conservator of Foresta, wit11 effect from the date on which he  
may avail himself of it. 

No. 87.-7'hs 17th June, 1890.-Mr. D. L. K. Calderwood, pro- 
bationary Sub-Assistant Conservator of Forests, is confirmed in 
the grade of Rub-Assistant Conservator of Forests, with effect 
from the 20th March, 1890. 

No. 89.-The 21st Junc, 1890.-Unddr the provisions of Article 
340 (b) of the Civil fiervice Regulations furlough to Europcfor six 
months is granted to Mr. E.  P. Pgwt ,  Conservator of Forests, 
Pegn Circle, with effect from the  1st  July, 1890, or the snbse- 
quent date on which he may avail himself of it. 

No. 90.-The 28rd June, 1890.-The following transfer is or- 
dered : - 
Mr. O. R. Long, Assistant Coneervator of Forests, from Thar- 
rawaddy to the Myanaung sub-division of t l ~ e  Western division, 
Pegu Circle. 

No. 91.-The following transfers are ordered :- 
Mr. Q. F. R. Bluckwell, Assistant Conservator of Foresta, l e t  

grade, and officiating Deputy Conservator, 4th grade, from 
Alan to the Myadaung sub-divisiou of the Katha Forest Divi- 
sion. 
Mr. U'. J. Lane-Ryan, Gub-Asnistant Conservator of Forests, 

from Tigyaing to the Pyinmana Forest Division. 
No. 10.-Mr. I . ,  Carter, Assistant Conservator of Foreats, made 
over, and Mr. Q. Q. Corbstt, Officiating Deputy Conservator of 
Foresta, received, charge of the Working Plans Division on the 
forenoon of the 19th instant. 

No. 11.-Mr. Q. Q. Corbett, Officiating Depnty Conservator of 
Forests, returned on the forenoon of the 19th instant from the 
privilege leave granted him in Revenue Department Notification 
No. 4HF., dated the 19th March last, and of which he availed 
himself on the 21st idem. 

No. 12.- The 2nd July, 1890.-Mr. P. J. Carter, Deputy Conser- 
vator of Forests, made over, and Mr. Q. Q. Corbett, Officiatir~g 
Deputy Conservator of Forests, received, charge of the Tharra- 
waddy Division on the afternoon of the le t  instant. 

No. 97.-The 7th July, 1890.-Mr. F. J. Branthumits, Assistant 
Conservator of Forests, 3rd grade, is promoted to Aaeistant Cou- 
servator, 2nd grade, with effect from the 2nd Jnne, 1890. 
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No. 98.-The 9th Jtily, 1890.-,Ur. Q. Q. Corbell, OEciating 
Depnty Conuervator of Forests, in charge of the Working Plans 
Division, is appmnled to t h e  charge of the Tharrawaddy L)ivieion, 
in addition to his other dutice, with effect from the 1st July, 1890, 
afternoon. 

No. 101.-The 12th July, 1890.-The following promotion is  or- 
dered with effect from the 2nd Jnne, IS90 :- 

Mr. C. L. Toussaint, Assistant Conservator of Fuea ts ,  2nd 
grade, to be Aesistant Co~~servator ,  1st  grade. 

No. 102.-Under the proviaions of Article 291 of the Civil Service 
Regulations privilege leive was granted to Mr. W. F. L. Tottm- 
ham, Assistant Conservator of Forests, from the 21et April to the 
5th May, 1890, both days inclusive. 

No. 103.-The 14th Jrrly, 1890.-Mr. E. P. Poperl, Conservator 
of Forests, Pegu Circle, made over charge of tile Pegu Circle to 
Mr. P. J. Carter, Deputy Conservator of Foreets, on the 8th 
July,  1890, after noon. 

No. 104.-Under tho provisions of Article 291 of the Civil service 
Hegulntions privilege leave for three months is granted to Mr. 
C. E. Muriel, Deputy Conservator of Foreats, with effect from 
the date on which he may avmil himself of it. 

No. 105.-Mr. C. W. Palmer, Depnty Conservator of Foresb, is 
transferred from Bhamo to the charge of the Taw Forest Division 
during the absence of Mr. L. A. W, Rind, on privilege l a v e ,  o r  
until further orders. 

No; 106.-Mr. E. A. O'Bryen, Assistant Conservator of Forestn, 
is placed in .charge of the  Bhatno Foreete Division during tile 
absence of Mr. C. W. Palmer, or nntil further orders. 

I 0.-MYSORE GAZETTE- 

No. 104.-The 5th July, 1890.-Mr. K. Shamniengar, Forest Pro-  
bationer, ie transferred from the Shimoga to the Mysore District. 

No. 107.-The 7th July, 1890.-The following promotions of Forest 
Officere are sanctioned :- 

dleaars. S. A. B ~ p u  Rao and Y. Sitaramoiya, Snb-Aris tant  Con- 
nervators of Foreete, to  be Assistant Conservators of Foresb ,  
3rd grade, with effect from the 30th Jnne, 1890. 

No. 125.-The 7th July, 1890.-The following temporary promotion 
and transfer of Forest Officers are ordered with effect from 12th 
April, 1890 :- 
Mr. E. P. Lovcry, Assietnnt Conservator of Forests, l'st grade, 

Shimoga District, t o  act as Superintendent of Forests dnring 
the abeence of Mr. C. E. M. Ruesell on lenve, or nntil fnrther 
orders, but to continue to be in charge of the Bhimoga District 
Forests. 

Mr. C. Narayan Rao, Aeaiatrnt Conservator of Forests, 2nd 
grade, Myeore District, to act as Aeeistant Conservator of F o m t a ,  
1st grade, trice Mr. E. P. L o v a y ,  and ie transferred to UIO 
Bangalore District. 

Mr. B. Romarwami Zyer, Hub-Aseistant Conservator of Foresta, ta 
act as Assistant Conservator of Foresb, 3rd grade. and to be i n  
charge of the Myaore District Forests, vice Mr. Naiuyan Rao. 
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1.-GAZETTE OF INDIA- 

NO. 503.-The 18th July, 1890.-In the Notificatio~~ of this De- 
partment, No. 586-F., dated t l ~ e  l l t h  instant, appointing Mr. F. 
B. Uickinaon, Dcputy Conservator of Forehts, 2nd grade, Central 
 province^, to officiate in the 1st grade of Deputy Conservators, 

for " 12th May, 1890," read "13th May, 1890." 
No. 643.-The 31st July, 1890.-With reference to the Notification 
of this Department, No. 16 F. C., dated tlle 29th November last, 
an extension of furlough for two months llas been granted by H e r  
Majesty's Secretary of State to MI.. W. H. Reynolds, Superinten- 
dent of Forest Surveys. 

2.-MADRAS GAZETTE- 

The 14th July, 1890.-A. Durgialr Naidu, Ranger, 2nd class, North 
-4rcot, is granted privilege leave for two months, from 1s t  July or  
d a b  of relief, under Article 291 of the Civil Service Regulations. 

Mr.  J. Tapp, Forest Ranger, 5th class, South Arcot, is granted 
privilege leave for forty-five dnya, from l l t h  June,  1890. 

No. 31.4.-The 16th July, 1890.-M. H. Ry. V. S. Guiunatha Pillai 
Avargnl, Sub-Assistant. Conservator of Forests, 2nd class, to act 
as  District Forest Officer, S'orth Coimbatore, during the  absence 
of Mr. H. U7. Morgan on leave, or until further orders. 

NO. 315.-The 19th July, 1890.-,Ur. J. W. Cherry, Deptlty Con- 
servator of Forests, Madras, has been permitted by the Right 
Eonorable the Secretary of State to return to duty withill the  
period of his leave. 

3'he 1st August. 1890.-Af. Rama Row, Ranger, 5th class, North 
Coimbatore, one month's privilege leave (on medical certificate) 
from l5tIi July, or date of relief in North Malabur under Article 
291 of the Civil Service Regulations. 

NO. 344.-5e 2nd Augtrst, 1890.-Mr. H. T. D. Sweet, Assistant 
Conservator of Forests, 2nd grade, has been granted by the Right 
Honorable the Secretary of State an extension of leave for six 
nlonthe on medical certiEcata. 

No. 352.-The 9th August, 1890.-Mr. G. nmfray ,  Assistant 
Conservator of Forests, le t  grade, is granted fnrlough on medical 
certificate for one year under Article 840 of the Civil Service Re- 
gulations. 

The 11th August, 1890.-The forty-five days' privilege leave to Ran- 
ger, Mr. J. Tapp, notified a t  page 968, P a r t  11. of tile Fort St. 
Georqs Qarctte, dated 15th July, 1890, is extended by one month. 

The 14th August, 1890.-Mr. S. Solomon, Forest Ranger, 5th class, 
North Coimbatore, is  granted privilege leave for two monthe, under 
Article 291 of the Civil Service Regulatious. 
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The 19th August, 1890.-Meesrs. W. (3. Betham and R. C. Wtwghton, 
Deputy Conservators of Forests, respectively delivered over and 
received charge of the Divisional Forest Office, Poona, on the  18th 
instant, after office hours. 

The 22nd August, 1890.-Mr. R. P. Ryan, Assistant Comervator 
of Forests, relinquished charge of the BijLpar Divisional Forest  
Office, in the afternoon of the 4th instant, and dl?. G. A. Hight, 
Deputy Collservator, took over cllarge of the same office on t h e  
13th idem, before noon. 
The 25th Augwt, 1890.- Messm. W. A. Wallingct, Eub-Assistant 
Conservator of Forests, und A'. G. Betham, Deputy Conservator 
of Forests, respectively delivered over and received charge of the 
Divisional Forest Office, NBsik, on the 20th instant, before office 
hoiirs. 

No. 6084.-Mr. H. Mainwaring, Depnty Con~ervator of Foresta, 3 rd  
grade, has been allowed by Her &lajesty's Secretary of State for  
India an extension of furlough on medical certificate for six montlls. 

&o. 6041.-Mr. R. P. Ryan, acting A ~ s i s h n t  Conservator of Foresb, 
1st  grade, and Divisional Forest Officer, Bijipur, is allowed privi- 
lege leave of absence for one month from 4th August, 1890. 

The 14th August, 1890.-Mr. R. L. Reit~ig, Officiating Depnty Con- 
servator of Forests, is granted privilege leave for three months, 
with effect from the 15th August, 1890, or such sub~equent date as 
11e may be relieved by Mr. M. S. Fowler., Deputy Conserrator of 
Forests, who, on return from furlough, is posted to tlle charge of 
the  Ohittagong Forest Division. 

The 29th August, 1890.-Babu Shama Churn Chuckabutty, Snb- 
Assistant Conservator of Foretts,  in charge of the Ang~i l  Sob- 
division of the Orissa Forest Division, is granted privilege leavo 
for two months and 25 days, wit11 effect from the 1st  September, 
1890, or such subsequent date  ns he mny be relieved by Mr. G. A. 
Richardson, Deputy Conservator of Forests, Orissa Division, who 
will hold tamporary charge of the Angul Sub-division in addition 
to his other duties during Bubu Shama Churn Chuckerbutty'r ab- 
sence, or until further orders. 
Mr. 414. S. Fowler, Deputy Coneervator of Foreets, having assumed 

charge of the Chittagong Forest Division on return from fnr- 
lough on the forenoon of the 20th August, 1890, dir. B. L. 
Reinig, Officiating Deputy Conservator, reverts to  his substan- 
tive appointment of Assistant Conservator of Forests, 1st  grade, 
with effect from that  date. 

5.-NORTH-WEBTERN PHO\'INOLS AND OUDH- 

Nil. 

No. 326.-7'he 11th A u p t ,  1890.-Consequent on tile depar ture  
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on furlough of Mr. E. Forest, Depnty Coneervator of Foreste, His 
Honor the Lieutenant-Governor is pleased to make the following 
.tempornry promotions in the Forest Department, with effect from 
the 21st June, 1890:- 

Mr. J. R. Lace, Deputy Conservator, 4th grade (sub. pro #em.), 
to act as  Deputy Conservntor, 3rd grade. 

Mr. E. B. Murray, Assistant Conservator, 1s t  grade (enb. pro 
tern.), to act as  Depnty Conservator, 4th grade. . 

No. 357.-The25th August, 1890.-Mr. P. 0. Lemarchanrl, Deputy 
Conservator of  forest^, on return from the privilege leave granted 
to hi111 in Notification No. 235, dated the 30th May, 1890, resumed 
charge of the Kdngra Forest Diviaion on the forenoon of 8th Aug- 
ust, 1890, relieving Bhbu Ludha Singh, Sub-Ausistant Conserva- 
tor of Forests. 

No. 2959.-17th May, 1890.-Mr. S. (3. Paranjpe, Probationary 
Sub-Assistant Conservator of Forests, on return from the Forest 
School, Dehra Duo, reported his arrival a t  Nagpur on the forenoon 
of the 10111 April, 1890 

No. 2960.-Mr. S. Q. Paranjpe, Probationary Siib-Assistant Con- 
servatnr of Forests, is appointed Sub-Assistant Conservator of 
Forests, 3rd grade, with effect from the 28th April, 1890. 

No. 3000.-,lfr. F. C. Hicks, Assistant Conservator of Forests, 
Mandla, returned fro111 tlie two montlis' privilege leave granted him 
hy Notification No. 1187, dated the 3rd March last, and resumed 
charge of his duties on the forenoon of tile 2nd instant. The 
nnexpired portion (vir., 1 3  days) of his leave is cancelled. 

No. 4759.-Z'he 2nd Auguut, 1890.-Mr. Namchundra Krishna, For- 
est Ranger, attached to the Chande Forest Division, is promoted to 
act as a Gub-Assistant Conservator of Forests of the 3rd grade, 
with effect from tlie 1s t  August, 1890. - H e  will remain attached to 
the Chanda Division. 

No. 4788.-The 4th Auguat, 2890.-Mr. P. H. Clutterbuck, Assist- 
a n t  Conservator of Forests, is declared to have pnssed tlie Depart- 
mental Examination in Land aevenue and Forest Law, prescribed 
in Bections 50  end 5 1  of the Forest Code (3rd Edition). 

No. 4789.-The following officers serving in the Forest Depart- 
ment of tlie Central Provinces are declared to have passed the 
prescribed Departmental Examination in Hindustani by the Lower 
Standard : - 
Mr. P. H. Clutterbuck, Assistant Conservator of Forests, 
Air. J. J. Hobday, B.A., Sub-Assistattt Conservator of Foreate. 

No. 4818.-Mr. M. Muttatanah, Assistant Conservator of Foresta, 
is  declared to have pabsed the D e p a r t ~ l ~ e ~ ~ t a l  Examination in Land 
Revenue and Forest Law, prescribed in LSectio~ls 50 and 51 of the  
Forest Code (3rd Edition). 

No. 4821.-Consequent on the grant of three montl~s' privilege 
leave to Colonel H. C. 1: Jarrett, v.c., Deputy Conservator of 
Forests, the following sub. pro tern. aud officiating promotions are 
ordered, with effect from the 13th May, 1890 : - 
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Mr. W. P. Zbmas,  Depnty Conservator, 3rd grade, to officinte 
88 Deputy Conservator, 2nd grade. 

Mr. H. Mowc, Deputy Conservator, 4th grade, snb. pro inn., to 
o5ciate a~ Depnty Coi~servator, 3rd grade. 

Mr. G. P. Taylor, Officiating Depnty Conservator, 4th grade, to 
be Deputy Conservator, 4th grade, sub. pro t m .  
Mr. H. B, Anthony, Assistant Conservator, 1 s t .  grade, sub. pro 

tern., to officiate as  Deputy Conservator, 4th grade. 
Mr. A .  E. /.ou~rie, 0fficial.ing Assistant Conservator, 1st grade, 
to be Assistant Conservator, 1s t  grade, eub. pro tcm. 

Mr. A. Watson, Assistant Conservator, 2nd grade, to  officiate as 
Assistant Conservator, 1s t  grade. 

No. 4935.-The 8th August, 1890.-Consequent on the  departure o n  
three months' privilege leave of Mr. G .  f". Taylor, Ueputy Con- 
servator of Forests, 4th grade, sub. pro tm. ,  in Berar, the following 
sub. pro tern. and 05ciating promotionr are ordered, with effect 
from the 2nd July, 1890 :- 
Mr. H. 8. Anthony, Officiating ~ e ~ u t ~  Conservator, 4th grade, 

to  be Deputy Conservator, 4th grade, sub. pro t m .  
Mr. A. E. Lowrie, Assistant Conservator, 1st  grade, sob. pro 

tm., to officiate as Deputy Conservator, 4th grade. 
Mr. A .  Watson, Officiating Assistant Conservator, 1st grade, to 

be Aseistant Conservator, 1st grade, soh. pro tern. 
Mr. A. F. Qradon, Assistant Conservator, 2nd grade, to o5ciate  

as  Assistant Coneervator, I s t  grade. 
No. 5226.-l'hc 20th August. 1890.-Mr. P. 11. Clutterbuck, A s s i s t  
nut Conservator of Forests of the 3rd grade, is  promoted to the 
2nd grade of Aasistant. Conservators, with effect from the l e t  
June, 1890. 

No. 5389.-The 25th August, 1890.-Colonel H. C. T. Ja r rd t ,  v.c., 
Deputy Conservator of  forest^, returned from the three montlla' 
privilege leave granted him by Notification No. 3673, dated the 
16th June  last, and resumed charge of the Saugor Forest Division 
from Mr. A. Stewart. on the forenoon of the 13th instant. 

No. 5390.-On being relieved of the Sangor Forest Division by 
Co~oncl H. C. IT. Jarrctt, v.o., Deputy Conpervator of Yoresta, 
on return from privilege leave, MI.. A.  Stewart, Deputy Conserva- 
tor  of  forest^, is  re-transferred to the Damoh F ~ r e s t  Division. 

No. 5391.-With reference to  Notification No. 5390 of h i e  d a b ,  
Mr. Steloart resumed charge of the Damoh Forest Division from 
Mr. Shridhar Ganesh Parunjpc, Sub-Assistant Conservator of 
Forests, on the forenoon of the 15th inetant. 

No. 12.-The 16th July, 1890.-Mr. C. L. Tot~ssaint, Assistant 
Conservator of  forest^, availed himself of the privilege leave g n n t -  
ed to him in Revenue Depnrtment Notification No. 8 6  (Forests) 
on the afternoon of the 3rd July, 1890. 

No. 13.-Thr 21st July, 1890.-Mr. L. A. W. Rind, Depnty Con- 
servator of Foresta, made over, and Mr. A. S. Fleming, c.s., De- 
puty Commiesioner, received, charge of t h e  Yaw Forest Division 
on the afternoon of the 24th June, 1890. 
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No. 14.-Mr. L. A. W. Rind, Deputy Conservator of Forests, 
availed himself of the privilege leave granted to him in Revenue 
Deparlnietit (Forests) Notifioation No. 33, dated the 1st  July, 
1890, on the afternoon of the 24th June, 1890. 

No. 15.-With reference to Revenue Department (Forests) ?Soti- 
fications Nos. 105 and 106, dated the 14th July,  Mr. C. W. Palnier, 
Deputy Conservator of Forests, made over, and Mr. E. A .  O'Bryetr, 
Assistant Conservator of Forests, received, charge of the Bhamo 
Forest Division on the afteriioon of the 24th June, 1890. 

No. I G.-Mr. A.  S. Fleming, c.s., Deputy Commissioner, made 
over, and Mr. C. W. Palmer received, charge of the Yaw Forest 
Division on the 2nd July, 1890. 

No. 116.-The 22nd July, 1890.-Under the provisions of Article 
291 of the Civil Service Regulations privilege leave for three 
months is granted to Mr. H. Jackeon, Deputy Conservator of 
korests, with effect from the 1st  AngusL, 1890, or the subsequent 
date on which he may avail hiniself of it. 

No. i 17.-Mr. F. J. Branthwaite, Assistant Conservator of Forests, 
is  transferred from Pegu to the chnrge of the Prome F o r e ~ t  Divi- 
sion during the absence on leave of N r .  fi. Jackson, or until 
furlher orders. 

No. 11 9.- I'he 24th July, 1890.- Under the provisions of Article 
340 (b )  of the Civil Service Regolations f..irloagli for one year is 
granted to Mr. L. A. IV. Rind, Deputy Conservator of Forests, 
with effect from the date 011 which he availed himself of it. 

This department Notifications No. 93 (Forests), dated the 1st  
July, 1890, and No. 110 (Forests), dated the 16th July, 1890, 
granting privilege leave to Mr. Rind, are hereby cancelled. 

No. 17.-The 25th July. 1890.-Mr. C. E. Muviel, Deputy Con- 
servator of Forebts, availed hiniself o t  the privilege leave granted 
to him in Revenue Department Notification No. 104, dated the 
14th Jtily, 1890, on the afternoon of the 24th Jtily, 1890, makiug 
over charge of the Direction Division, Upper Burma Circle, to 
Mr. J. W. Oliver, Officiating Coi~servator of Forests. 

No. 18.-The 2918 July, 1890.--With reference to Revenue De- 
partnient Notificatioc No. 91 (Forests), dated the 23rd June, 
11390, Mr. Q. I? R. Bluckwell, Officiating Deputy Conservator of 
Forests, 4th grade, received charge of the Myadaung Sub-division 
of .the Katlia Forest Division from Mr. W. J. Lane-Ryun, Sub- 
Assistant Conservator of Forests, on the forenoon of the 1 l t h  
July, 1890. 

No. 19.-Mr. W. J .  Lane-Ryan, Sob-Assistant Conservator of 
Forests, assumed charge of l ~ i s  duties in the Pyiumana Forest 
Division on the afternoon of the 13th July, 1830. 

No. 13.-The 31et July, 1890.-With refrrence to Revenue De- 
partment Notification No. 90F'., dated the 23rd June  last, Mr. G. 
R. Long, Assistant Conservator of  Forests, relinquished charge of 
his duties in the Tharrawaddy Division on t h e  afternoon of the 
17th instant and assumed charge of the Myanaung Sub-division 
on the  forenooli of the 25th idem. 

No. 123.-Under the provisions of Article 291 of the Civil Service 
Regulations privilege leave for two months and twenty-two days is 
granted to Mr. J. Nisbct, Deputy Conservator of Forests, with 
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effect from the 16th Angnst, 1890, o r  the snbseqnent date on wbkh 
he may avail himself of it. 

No. 124.-dlt. IV. F. L. Tottenham, Assistant Conservator of For- 
ests, is transferred from Tharrawaddy to the cl~arge of the Rangoon 
Forest Division dnring the absence of Mr. J .  Niabct on privilege 
leave, or nntil fnrther orders. 

No. 126.-The 6th Auguat, 1890.-Mr. E.  d. O'Btysn, Areistrnt 
Conservator of Forests, 3rd grade, is promoted to be an A s s i a h t  
Conservator, 2nd grade, with effect from the 2nd Jane, 1890. 

h'o. 127.-With reference to  the provisions of Section 4, snb- 
section (2), of the Upper Burma Forest Regulation, 1887, the 
Chief Commissioner appointe Mr. J. C. Lllurray, Ueynty Conser- 
vator of Forests, to  be the Forest Officer to assist the Forest 
Settlement Officer in the enquiry referred to  in this department 
Notification No. 55, dated the 10th April, 1890. 

Nc. 14.-The 14th Augucrt, 1890.-With reference to Revenue 
Department Notification No. 117 (Forests), dated the 2 h d  ultimo, 
Mr. H. Jackaon, Ileputy Conservator of Foreste, made over, and 
Mr. F. J. Rranthwaite, Assistant Conservator of Forests, received 
charge of the Prome Division ou the afterlloon of the 7 th  instant. 

No. 137.- Z'he 25th August, 1800.-Under the provigions of Article 
291 of the Civil Service Regulations privilege leave for three niontl~e 
is granted to Mr. E. Y. Buchanan, Sob-Assistant Conservator of 
Forests, with effect from the date on which he availed hit~lself 
of it. 

No. 6659.-The lBth.duguat, 1890.-Mr. W. F. Lloyd, Assistant 
Conservatnr of Forests, attached t o  the Icarnrup L)ivision, took 
over charge of the S ib~ngar  Forest Division from Bubu Sri G'opal 
BaWi, Forest Ranger, on the forenoon of the 1st  Angust, 1890. 

Nil.  



No. 744.-The 5th September, 1890.-With reference to the Notifi- 
cation of this Department No. 586-F., dated the 1 I t h  July I&, 
MY. F. B. Dickinaon, Officiating 1s t  grade Deputy Conservator of 
Forests, Central Provinces, reverted to his substantive appointment 
of Deputy Conservator, 2nd grade, on the 13th ultimo. 

No. 746.- Mr. P. B. Dickinson, llepnty Conservator of Forests, 
2nd grade, Central Provinces, is appointed to officiate in the 1 s t  
grade of Deputy Conservators during the absence on privilege leave 
for two months and twenty-two days of Mr. J. Niehet, Officiating 
l e t  grade Deputy Conservator, Burma, with effect from the 30th 
Augnst, 1890, and until further orders. 

No. 1001-9.-The 24th Septmbber, 1890.-me services of Mr. E. C. 
Cotcs, Firet Assistant to the Superintendent of the Indian Mu- 
aenm, are transferred to the Forest School at Debra for two monthe, 
with effect from t b  1s t  July, 1890. 

No. 840.-Die 3rd October, 1880.-With reference to the Notifi- 
cation of this Department No. 26-F.C., dated 30th December 
last, Mr. P. B. Dickmson continued to officiate as a Conservator of 
Foresta of the 3rd grade, in charge of the Northern Circle in the 
Central Provinces, from 24th November to 6th December, 1889 
(both dates inclusive), and reverted to  his substantive appointmeut 
of Deputy Conservator, 2nd grade, on 7th December, 1889. 

No. 850.-With reference to the Notification of this Department 
No. 88-F.C., dated the 21st February last, Mr. W, G. Allan, 
Deputy Conservator of Forests, 2nd grade, North-Western Pro- 
vinces and Oudh, continued to otliciate in the 1st grade of Depoty 
Conservators from 1 l t h  February to 3rd July, 1890 (both dates 
inclusive). 

No. 852.-Con~e uent on the retirement from the service of Mr. 
W. O. Allan, O&iating 1st grade Deputy Conservator of bloresh, 
North-Western Provilices and Oudh, Mr. J .  T. Jellicoe, Depcty 
Conservator, 2nd grade, Aseam, is appointed to officiate in the 1st  
grade of Deputy Conservators, with effect from the 4th July, 1890, 
and until further orders. 

No. 927.- The 8let  October, 1890.-With reference to  the Notifi- 
cations of this Department No. 16-F.C., dated 29th November, 
1889, and No. 643-F., dated S l s t  July last, Mr. W. H. Reynolds 
resumed charge of the Office of Buperintendent of Forest Surveys 
frorn Mr. E. F. Litchficld, Deprity Conservator of Foreeta, North- 
Western Provinces and Oudh, on the forenoon of the 24th instant. 

No. 941 .-The 14th November, 1890.-The following temporary 
arrangements are made during the abeence, on two months' privi- 
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lege leave, of Major C. T. Bingham, LC., Ofiiciating Conservator 
of Forests, 3rd grade, Tenaaserim Circle, Burma:- 

(i). Hr. M. H. Fermrs, Lleputy Conservator, Istgr.de, Burma, 
held charge of the Tenaeaerim Circle, in addition to  his 
own duties, from the 10th October to the 6th November, 
1890 (both d a t a  inc:lusive). 

(ii). Mr. P. J.  Carter, Officiating Conservator, 3rd grade, P e p  
Circle, to  hold charge of the Tenwserim Circle, in d d i -  
tion to hie own duties, with effect from the 7th November, 
1890, and until Xa jor  Binyham returns from leave. 

No. 1574-56-19.-The 17th December, 1890.-The following trans- 
fers.lrolll the Forest to the Survey of India Department have been 
made, with effect from the 24th October, 1890 :- 
Br. W. H. Reynolds, Deputy Conservator, 2nd grade, in the 
Punjab, and tjuperiutendent of Forest durveys, to  rank as a 
Deputy Guperintendent of the 4th grade, in the Survey of India 
Ijepartmeut. 

Mr. E. F. Litchhld, Deputy Conservator, 4th grade, North-West- 
ern Provinces and Oudh, to rank as Assistant Superintendent 
of tile 2nd grade, in the Survey of Iadia Department. 

No. 1041.-l'he 19th December, 1800.-Consequent on the retire- 
ment fro111 the sorvice of Mr. W. R. J. Brereton. Deputy Conser- 
vator of Forests, 1s t  grade, North-Western Provillces and Oodh, 
Colonel J .  E. Canapbell, B.s.c., Deputy Conservator, 2nd grade, 
North-Western Provinces and Oudh (on furlough), is prompted to 
the 1st grade of Deputy Conservators, with effect from the 1 8 t h  
November, 1890. 

No. 1013.-With reference to the Notification of t l~ ie  Depart- 
ment, No. 861-F., dated the 17th October laat, dir. T. H. Aplin, 
Officiating ltlt grade Deputy Conservator of Yoreste, Burma, re- 
verted to  his suhstalltive appointment of Deputy Conservator, 2nd 
grade, OII  24th November. 1890, the date of retiiro from privilege 
leave of dlr. J. Nisbet, Officiuti~lg l e t  grade Deputy Conservator, 
Burllla. 

No. 1045.--With reference to the Notification of this Department, 
No. 878-F., dated the 16th October last, Mr. A. A Wild. Officiat 
i11g Cu~~ntlrvator of Forests, 3rd grade, Puujab, reverted to hie 
subnta~ltive apl~ointmeut of Deputy Conservator, 1st grade, on 1 l t h  
Decr~lll~rr,  1890, the date of return from privilege leave of Mr. R 
II. C. Whttfall, Conservator, 3rd (Officiating 2nd) grade. 
Mr. E. McA. Noir, Deputy Conservator, 2nd grade, North-West- 

ern Provinces aud Oudh, officiated in the 1st grade of Depnty 
Conservators, vice Mr. Wtld, from 11th October to 10th Deceu- 
ber, 1830, both d n t r ~  inclusive. 

No. 976.-The 28th November, 1890.-Consequent on the depar- 
ture on furlough of Mr. C. Bagshawa, Conservator of Forests, 
North- Western Provinces aud Oudh, and with reference to  tbe 
Notificatio~i of the Madras Qovernmel~t, No. 412, doted the  16th 
September last, Mr. J. Sykes-Oanibls, Conservator of Forests, 
Madras, is appointed Conservator of the School Circle in the North- 
Weetern Provirlces and Oudh, and Director of the Imperial Forest 
School a t  Dehra Dhn, with effect from 1 4 ~ h  October, 1890. Mr. 
Oun~bla will rauk re a Conservator of the 2nd grade (auyernomerary). 
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The 2nd Septerrtber, 1890.-In the Examination in Forest Law, 
Code, and Accouilte held oo the 16th August, 1890, in wcordauce 
with para. 56 of the Code- 
B. Sama Row, Mecoud Clerk, Dietrict Foreet Office, Bellary, 

has paesed ; results fair. 
A. Kiutna Row, Forester, Kurnool, haa passed ; fair. 
D. A. Chellappuh, Forester, Cuddapah, has pawed. 

Tlte 11th Septmher, 1890.-The followiug transfers are ordered 
in the Northern Circle :- 

Mr. 61. J. McLaughlin, Forest Ranger, 2nd claae, froin Qanjsm 
(uow temporarily working in Knruool) to Cuddapah; tu join 
when relieved in Koruool. 

Mr. M. H. I'weedic, Foreet Ranger, 3rd class, from Kurnool to 
Qanjam, to join on expiration of leave. 

The 12th September, 1890.-Ranger, 3rd clans, C. dl. Madura- 
nayagam Pillai (North Arcot), to be Sub-Assistant Conservator, 
2nd class, acting sub. pro tma., from the l e t  September, 1890. 

No. 412.-The 13th September, 1890.-The services of Mr. J. S. 
Gatnble, U.A., F.L.~., Conservator of Forests, Northern Circle (now 
on special leave to Eorope on urgent private affairs for six montl~s 
from 6th April, 1890). are placed at  the disposal of the Govern- 
ment of India, Revenue and Agricultural Department. To have 
effect from the date of his return from leave. 

No. 415.- 7 he 19th September, 1890.-Mr. E. D. .U. Hooper, De- 
puty Conservator of Foreeta, iud grade, to be District Foreat 
Officer, Bltllary. 

No. 418.-Mr. P. .U. Luahitcgton, Assistant Conservator of For- 
eats, 2nd grade, t~ be District Forest Officer, Knmool. 

No. 419.-Mr. T. P. Peaie, Ass is ra~~t  Coneervator of Forelrta, 1bt 
grade, to act as Deputy Col~servabr of Foreets, 4th grade, during 
the absence of Mr. 0. H o n m y  on leave, or until further orders.- 
To have effect from 3rd August, 1890. 

The 22nd September, 1880.-Mr. A. Strinivasa Chambarlain, from 
Ranger, 5th class, to Forester, 1st alms, sub. pro tem. 
Mz. W. Carroll, dub-Assistant Conservator, 1s t  class, to 

Trichi~~opoly and Tanjore for special duty.-To join on expira- 
tion of the three months' privilege leave granted in Gazette of 
8tl1 July, 1890, Part l., page 474. 

. l'. Malaya Pillai, Iianger, 5th class, Tinnevelly District, to Ile 
Rauger, 3rd class, sub. pro ten,., vice C. M. Maduranayagcccrr 
Pillai, promoted to the 6ub- Aesistnnt Couservntors' claas. 

Foreater, 1st  class, M. subrayalu Naidu, 6011th Arcot Dis- 
trict, to be Ranger, 5th class, sub. pro tma., vice Malaya 
Pallai, promoted. 

Forester, 1st class, Arulunandam Pillai, Tinnevelly District, to be 
Ranger, 5th class, siib.pro tern., vice Mr. Chamberlain, reduced. 

The lmt  two promotions are subject to exenlption by Governme~~t, 
and in the case of Subrayalu Naidu, to hie qualifyi~~g in tiltr- 
veying and Levelling when llis servicea can be spared to go 
through the prencribed couree. 

The23rd Septm1ber,189O.-hnger A. Durgiuh Nayrcdu is granted an 
3 B 
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extension hy one month, in continuation of the twn months' leare 
notified nt page 968, Part  11. of the Fort  St. George Gazette, dated 
15th July, 1890. 

The 71h October, 1890.-Mr. C. P. Howell, 6ub-Assistant Oon- 
srrvator, Tinnevelly District, nuder Article 291 of the Civil Service 
Rrgnlations, is granted privilege leave for two montlls from da te  
of relief. 
Mr. 0. W. Tho~npeon, .Ranger, 5th c l a ~ s ,  Halem, ie transferred to 

Tiunevelly District. 
The two months' leave granted to Ranger Mr. d. Sdonwn, North 

Coi~nhatore Division, notified a t  page 1134, Pnrt  11. of the Fur: 
St. George Gazette, dated 19th August, 1890, is extended by one 
mo~rth,  i.e., up to 10th Novemher, 1890. 

The 10th Octobet., 1890.-During the ahsence on sick leave of A. 
N. Hanrrmanta Row, Forest Ranger in the Qanjam District, P. R. 
Ruthnrtsamy P~llay,  Forester, l e t  clase, is appointed to act an 
Ranger, 5th class, and ia transferred from Kurnool to Qanjam.- 
To join forthwith. 

No. 449.-The 14th October, 1890.-Mr. J. S. Gumble, M.A., r.L.e., 
Conservator of Forests, Northern Circle, bne beep permitted by 
the Right Honorable the Secretary of Stab to return to duty within 
the eriod of his leave. 

No. 1 52.-The 17th October, 1890.-Mr. C. Somars-Smith, Asaiat- 
an t  Conservator of Forests, Madras, has been granted by the 
Right Honorable the Secretary of State for India an extension of 
two months' extraordinary leave on medical certificate without pay. 

No. 467.-The 28th October, 1890.-Mr. A. W. Lushingtm, De- 
puty Conservator, 4th grade, aud Acting Depnty Conservator o f  
Forests, 3rd grade, to be Dietrict Forest Officer, Qodavari. 

No. 468.-Mr. J. S. Battie, Assistant Conservator of Foresta, l e t  
grade, and Acting Deputy Conservator of Foreats, 4th grade, to 
be District Forest Officer, Oanjam. -To join forthwith and relieve 
Mr. Lusltington. 

The 28th October, 1890.-P. Surappa Aiyar, from Forest Ranger, 
5th class, to be Forester, 1st class, from 1st  Novemher, 1890. 

IIhe 17th Nocember, 1890.-Mr. R. W. Rorrse, Forester, l e t  clrss, 
Madnra District, to act M Ranger, 5th class, aub. pro tm., from 
1 s t  November, in the 8n111e district. 

The 20th November, 1890.-As the next Departmental Examination 
in Accour~tu, Code, Act, and Rules [clauses (a )  and (b) of para. 56 
of the Code] will be held on Monday, the 19th January, 1891, 
District Forest Officers are requested to  send in urrnes of can- 
didates whom they consider to l ~ a v e  a reasonnble expectation of 
passinq it ,  ao w to reach this office not later than the 15th De- 
cember, 1890. 

No. 603.-The 24th Nowmber, 1890.-Mr. F. D'A. Vincent, De- 
pnty Coneervator of Foreets, 2nd grade, Madrns Presidency, h u  
heen permitted to resign hie appointment, with eff& from 1 3 t h  
September, 1890. 

T h e  12th December, 1890.-Forest Ranger M. Rama Row, Nor* 
Coimbatore Division, is  granted privilege leave for two monthe, 
from 22nd November, 1890, under article 369 of the Civil Service 
Reguladcna. 
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T. Narayanaswatni Aiyar, Forest Ranger, 4th class, North Mala- 
bar, is granted privilege leave for one month, under Article 291 
of the Civil Service Regula~ions, from 1 s t  Jaouary, 1891, or date 
of relief. 

M. R a m  Roo, Forest Ranger, 5th class, North Coimbatore 
Division, is granted privilege leave for two montl~s, under Article 
369 of the Civil Service Regulations, from 22nd November, 
1890. 

Mr. Mm*rse, Forester, 3rd class, North Coimbatore Division, 
to act  as  Ranger, 5th class, during the  abaence of M. Bama 
Rao on leave, or until further orders. 

The 1 3 d  December, 1890.-The following promotions are ordered in 
the subordinate staff of the Northern Circle :- 
P. R. Ruthnasawmy Pillui, Ganjam, Forester, 1s t  clam, to  be Ran- 
ger, 5111 class, on probation for 6 months from 1st Augast, 1890. 

K. Rwna Row, Bellary, Forester, 2nd clnss, and Acting Ranger, 5th 
claea, to he Ranger, 5th class, permanent, from 1st Angust, 1890. 

No. 550.-The 19th December, 1800.-Mr. Somcrs-Smith, A a s i s t ~ n t  
Conservator of Forests, Madras, has been granted by the Right 
Hooorable the Secretary of State for India an extension of two 
monthp' extraordinary leave on medical certificate without pay. 

No. 6?38.-The Srd Septmber, 1890.-dlr. 0. P. Millett, Assistant 
Coneervator of Forests, 1st  g r d e ,  and Divisional Forest Officer 
Booth Thins, is allowed privilege leave of absence for three months 
from the 6th September, 1890, or such subseq~ient d a b  as he may 
avail himself of it. 
No. 6423.-The 10th September, 1890.-Mr. T. B. Fry, Deputy 

Conservator of Forests, 3rd grade, has been allow.ed by H e r  
Majesty's Secretary of State  for India to  return to  duty within the 
period of his leave. 
Me88r8. ff. D. Millett and P. Qlendow, Deputy Conservators of 

Foreuts, respectively delivered over and received charge of the 
Divisional Forest ibffice, South Thdnn, on the 5th instant, after 
office hours, in addition to liis own office of Divisional Forest 
Officer of North Thina. 

The 1 2 t h  September, 1890.-Mr. B. S. Fagan, Deputy Conservator 
of Forests and Divisional Forest Officer of Wes t  KhPodeuh, h~ 
been allowed privilege !eave of absence for one month from the 
8 l s t  August, 1890, by the Conservator of Forests, N. C., under 
the autliority of Government Resolution No. 2 149, datad 20th March, 
1889, Revenue Department, and Mr. F. R. Desai, hae been deeired 
to h k e  over charge of liis office in addition to hia own. 

Musrr .  R. S. Eagan and F. R. Dcsai, Deputy Conservators of 
Forests, respectively delivered over a i ~ d  received charge of the  
Divisional Forest Office of West  Khindesh on the 80th August, 
1890, after otice houre. 

Mr. Desai is to llold charge of t h e  Went Khindeeh Division in 
addition to his own charge of the East KhBnde~h Division. 

No. 6481.-Mr. R. P. Ryan, Acting Assistant Conservator of For- 
ests, t a t  grade, and Divisional Forest Officer, Bijipnr, is allowed 
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an extension np to the 15th September, 1890, of the privilege leave 
of absence for one month granted to l~inl in Oovernment Notifica- 
tion Nit. 6041, dated 25th Angnat, 1890. 

NO. 6.555.-The 15th September, 1890 -Mr. E. Q. Oliost, Assistant 
Conpervator of Foreats, 2nd prade,.nnd l)ivisiol~nl Forest 0 5 c e r ,  
Working Plane Branch, No. Il., Kbnarn, is allowed examination 
leave for one-month under e e c t i o ~ ~  57 of the Forest Department 
Code, 3rd Edition. 

No. 6595.-The 18th September, 1890.-Colonel A.  Pullan. finper- 
intendent, Bombay Forest Survey, is nllowed privilege leave of 
ahsence for three montlls with effect from 12tl1 Bepteml~er, 1890. 

No. 6611.-The 19th September, 1890.-dlr. 'r. R. D. hall. Amist- 
a n t  Con*ewah~r of Forests, 1st grade, and Divi~ionnl Yorest 
Officer, Working Plans Branch, No. I., Kbnara, is nllowed privilege 
leave of ahsence for one month w i ~ h  effect frorn15th Septernher, 18W. 

21s  29th September, 1890.-Mesrrs. a. A. Hight. Deputy Cnl~srr-  
vator, and R. P. Ryan, Assistant Conservator of Foreab, reepset- 
ively delivered over and received charge of the Bijlipnr Forert Diri- 
nion on the afternoon of the 20th instant. 

a 3he 80th September, 1890.-Mesars. T. R. Bell, Acting Deputy Con- 
servator o f  Foreah, and Haripad btitm, Sab-Assistant, r e a p t i r e -  
ly delivered over a id  received chnrge of the Divieional Forest Office 
Working Plans, Party No. I., Kbnara, on the forenoon of tl1e 
25th instant. 

The ld t  October, 189O.-Messr8. A. C. Robinson and J. Baptists, 
L.C. LE., Acting 8ub.A~sistant Conservators of Forests, respectively 
delivered over and received cllarge of the North Sub-division For- 
est Office, North Thiilla, on the 8th nltiu~o, hefore office 1101im. 
The latter officer is to hold c:l~arpe in atidition to Iris usti office of 
the Routh 8ub-division, North Tl~bna. 

l'he 4th -October, 1890.- Measrs. R. C. lProughtnn and T. B. Fry, 
Deputy Conservators of Forests, re8)lectively tielivered over and 
received charge of the Divisiollnl Forest Office, Working Plans, on 
the 30th September lart, before office I~oors. 

No. 7046.-The 6th Octobrr, 1890.-Mr. R. P. Ryan. ~ c t i n g  As- 
sintant Conservator of Forrstn, 1 s t  grwdr, and Divisional Forest 
Officer, Bijbpur, has I~een allowed nn extension up to Ole 20th 
Bepternber, 1890, of the privilege leave of absence granted to him 
in Uovernment Ntrtificationn No. 6041, dated 35th August, 1890, 
and No. 6481, dated 12th September, 1891). 

3Ae 7th October, 1890.-Mars. F. H. Deoai and R. S. F. Fagm, 
Deputy Conservutors of Forrsts, reapectively delivered over and 
received charge of the Divisional Forest Office, West KhLndeeh, 
on the le t  instant, before noon. 

No. 7 143.- The 8th October, 1890.-Mr. B. J. Ilaselden, Assistant 
Conservator of Forests, Brd grade, and Divisional Forent Officer, 
Central Division of Kbnara, is allowed privilege leave of absence 
for one month from 10th October, 1890, or.from such subaeqnent 
data as  he may avail himself of it. 
Merrs .  N. D. Satarawala, Gub-Aesietant, and E. Q. O l k ,  

Assistant Conservator of ForeetP, reapectively delivered over and 
received charge of the Divieional Forest Office, Working P l m s ,  
Party No. XI., Klnara, on the afternoon of the 11th inetant. 
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No. 7334.-The 15th October, 1890.-His ~~xce l lency  the Governor 
in Council ia pleased to make the follc~wing appoi~itmellte :- 
Mi.. Showkir6m Pribdhs, tu be Sub-Assihtant Conearvator of 

Foreete, 1st grade, vice Mr. B. J. Haselden, promoted. 
Mr. W. G. C1abb.y. to b~ Ciub-Aesietant Cul~eervator of Foreete, 

2nd grnde, vzce Mr. Rhowkir6m Przbdba. 
Mr. J. H. C1c1bb.y~ to Ije Suh-Aasintant Conservator of Foreste, 

3rd grade, vice Mr. W. (3. Clubby. 
Mr.  W. A.  Walliw~er to be nohrtrntive pro tm. 2nd grade 

Guh-Anpistant Connrrvator, vice Mr. J. M. I.bmrandez serving 
in the KolhB~ur  State. 

Bi. Haripad Mttrcr, L.c.K., to be enbrhntive pro tern. 2nd grade 
61tb-Aneintal~t Co~iscrvator, vice Mr. W. Q. Clubby, s e r r i ~ ~ g  in 
tile Hnjpipln State. 

Mr. J. Bnptista, L.c.K., to be substantive pro tm. 3rd grade 
Sul,-Aarietn~~t Connrrvator, vice Jfr .  J. H. Clubby, confirmed. 

The 16th October, 1890.-Mesera. J. Bnptista and A. C. Robinson, 
L.c.K., Acting 8ub-Assintnt  Conservators of F~brests, renpertivelg 
delircretl over and received charge of the Nortli Fuh-division 
Forest Office, Nortb Thine, on the 8th inwtant, beforc ofice honrs. 

The 80th October, 1890.-Mr. 1'. H. D. Sell,  Acting Depnty Con- 
'eervator of l?oreets, resumed charge of the Divisional Forent Office, 

. Working Plans, Party No. I., Kbnnra, frrtm Mr. Haripad Mitra, 
Sub-A~ais tan t ,  on the forenoon of the 25th inetant. 

Mr. B. J. Haselden, Assistant Coneervator of Forests, delivered 
over charge of the Central Forest Divinion of B611rra to Mr. W. 
R. Woodrow. Depnty Conservator and Divinionnl Officer, South- 
ern Division, Kinara,  on the afternoon of tile 18th instant. 

No. 7835.-The 4th November, 1890.-Mr. W. A. Talbot, Acting 
3rd grade Deputy Conservrtor of Foreste and 1)ivisional Forest 
OBcer, North Division of KBnnrr, is allowed firrlongh for six 
months. 

The 6th November, 1890.-Meawe. Qanceh Sakharam Ring& Sub- 
Assistant Conservator of Forests, and H. S. F. Pagan, Deputy 
Coneervator ot Forente and Divieional Forest Officer of W r s t  
Kbindeeh, respectively delivered over nnd received chnrge of the 
Buh-Division Forent Office, Wes t  KhBlldrwh, on the 2 8 d  ultimo, 
befora noon. 

The 8th N o v m b ,  1890.-Mr. E. Q. Oliver, Aenietant Coneervator 
of Forests, ae~umed chnrge of the L)bll~i Settlement Office, Kolbha, 
on the 8rd illatant, before noon. 

The 12th Noaanba, 1890.-Mema. W. A. Talbot and H Murray 
rerpectively delivered over nnd received charge of the office of tlie 
Divisional Forent Officer, Northern Division of KBnara, on tile 
forenoon of the 10th inetant. 
The 14th November, 2890.-Mcears. E. G. Oliver and T. R. D. BeI1 

respectively delivered over and received charge of the Divieional 
Forest O 5 c e  on the afternoon of the 29th October, 1890. 

Ths 20th November, 1800.-Mcmrs. F. Gbadow and A. Stewart, 
Deputy Conservators of Forests, respectively delivered over and 
received charge of the Booth Thdna Divisional ForabL Office on the 
6th inutant, before office hourn. 

Ths 24th November, 1890.-Mr. B. J .  Haselden, Assistallt Coneer- 
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vrtor, resumed charge of the Central Forest Division of Kiinam 
from Ur. W. R. Woodrow, Deptitp Conservator of Foremtr, on 
the afternoon of the 18th instant. 

The 3rd December, 1890.- Messrs. R. 8. F. Fsgan, Deputy Conser- 
vntor of Forests, and G. S. HingC, 6nb-Assistant Conservator of 
Forests, reupectively delivered over and received charge of the 
Hnb-Division Forest Office, West Khdndesh, on the 22nd ultimo, 
in the afteraoon. 

No. 8633.-The 5th December, 1890.-His Excelleng the Qorer- 
. nor in Council is pleased to appoint Mr. A. Stmart, on being 

relieved by Mr. Q. P. MilLett, to do dnty as Divisional Foreat 
Officer, Xorth Kbnara, during the absence of Mr. W. A. Talbot, 
or pending fnrther orders. 

NO. 8906.-The 12th December, 1890.-His Excellency the h v e r -  
nor in Council is pleasd to appoint Mr. B. U. h h p 6 m &  to act 
80 Bnb-Assistant Conservator of Forests and to do dnty in the 
8onthea-q Circle so long as the vacancy in the 3rd grade of Aesist 
ant Conservator may continue, or pending fnrther orders. 

4.-CALCUTTA GAZETTE- 
No. 7357Q.- The 4th Ssptnbm, 1890.-Mr. F. S. Barker, Assirt 
ant Conservator, I s t  grade, and Officiating Depaty Consenator, 
4th grade, to officiate in the 3rd w e  of Deputy Collservatom, 
vice Mr. A. J.  Mein, on privilege lave,  from the 1st July, 1889, 
to the 30th Beptember, 1889. 

No. 7358Q.-Mr. T. J. Campbell, Assistant Conservator, 2nd 
grade, Officiating 1st grade, to officiate as Depnty Conaemator, 
4th grade, vice Mr. F. S. Barker, with effect from the 1st July, 
1889, to the 30th September, 1889. 

NO. 7359G.-Br. H. J. Young, Assistant Coneemator, !hid grade, 
officiating 1st grade, to officiate as Depuly Coneenator, 4th 
grade, vice Mr. D. P. Copland, O5ciating Deputy Conservator, 
on privilege leave, with effect from the 1st Joly, 1889, to the 30th 
September, 1889. 

T h e  10th October, 1890.-dfr. A.  L. Rinne, Conservator of Foreeta, 
&ngal, is granted furlongh for two yeare, with effect fmm the 
18th October, 1890. He made over c h a w  of the F o m t  D e w  
ment on the afternoon of the 8th inatant to Mr. E. P. &mug, 
Officiating Conservator of Foreeta, Berrr. 

The loth October, 1890.-Mr. W. H. Looqroos, Assistant Conssr- 
vator of Foreets, is posted to the charge of tbe Knreeong Sub- 
division, Dsjeeling Forest Divi~ion, on the expiry of the one month's 
examination leave granted to him in the Notification, dated tbe 6th - 
September, 1890. 

The 14th October, 1890.-In sllpersession of the Notification, dated 
28th Jnly, 1879, published a t  page 777 of the Calcutta Cfo~tte of 
80th idem, the L~eotensnt~overnor  is plemed to direct, nuder 
sections 4 and 75 (a) of Act VII. of 1878 (the Indian Foreat Act). - ---. 

that tha officers of' the Foreet ~ e ~ a r t m e n t '  in Bengd, mention2 
in the first column of the following .schednle, shall exercise 
the yowere of '' Forert Officers" nnder the sections of that Act 
mentioned in the second colurnu of the same, over . guns t  e& 
such class of officere respectively :- 
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Class of ottieem empowered. 

Section 
of the Act 

under whic 
powem arc 

glven. 

I.-A11 Deputy Conservators, 
Assistant Conaervatore, 
and Sub-Aesistant Con- 
servotors when in charge 
of Forest Divlsionu. 

11.-All Deputy Conaervatom, 
Aaaistant Conservators, 
Sub-Assistant Conaerva- 
tom. and Rangem in re- 
ceipt of d a r i e s  of a t  least 
a s .  100 per mensem, 
subordinate to any of- 
ficer of al.ss I, when 
s r i a l l ~  authorized in 
t a t  be alf by the Con- 
servator of Foreats. 

111.-All Bangen on d a r i e e  of 
1- than h. 1m per 
mensem and Foresterr 
subordinate to m y  offi- 
cer of Cllrna I, when spe- 
cially authorized in that 
behalf by the Conuerva- 
tor of Forests. 

IV.-All Deputy Conaervatorm, 
Assistant Conaervatorn, 
Sob-Assistant Conserva- 
tors, Kangers, Foresters, 
and Foreat Guards, whe- 
ther on permanent or 
temporary e s t a b l  i s h -  
menb. 

Brief description of nature 01 powen 
conferred. 

Power to publish translation of 
notification of k r v d  fore&. 

Power to rmit prohibited sctain 
~eserveBelorests. 

Power to permit prohibited a& 
in Protected forests. 

Powar to notify depbts for driIt 
timber, Bo. 

Power to issnenotiee to claimants 
of driR timber, Bo. 

Power to decide olaime to drift 
timber, Bo. 

Power to receive payments on ao- 
count of drift timber, &a. 

Power to d i m t  releaue of property 
seized. 

Power to compound offenwn. 
Power to sell forest produce for 
Oovernment dues. 

Power to permit prohibited acts 
in Reserved foreata. 

Power b permit prohibited .cts 
in Protected foreata 

Power to d i m t  releaue of property 
seized. 

Power to compound offences. 

Power to permit prohibited .cb 
in Reserved foreeta. 

Power to permit prohibited acts 
in Protected forenta. 

Power to direct r e l m  of pro- 
perty seized. 

Power of collecting drift timber, 
Bo. 

Power to seize property liable to  
confiscation. 

Power to take charge of Govern- 
ment or confiswtedpro rty. 

Power to m p t  charge o$roper- 
ty when oflender is unknown. 

Power b arrest withuut warrcmt 
in oertain cases. 

Power to seize and impound cattle 
treapsesin . 

Power to taIe powaction of pro- 
duce under Government lien. 
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The 10th Noumiber, 1890.-Mr. .U. 8. Fowler, Deputy Conservatnr 
of Foredts, in charge of the Chit*cpng Foregt Divieion, is posted 
to the c l~ar re  of the Darjeeling 811b-divisio~r of the  Darjeeling 
Forest Divisio~~, OII being relieval of his dntirs by Ah. H. L. Hn'Riy, - A s s i s b ~ ~ t  Co~rservutor of Fureste, a t  prese~rt on three n~o~ltlrn' 
privilege lenve (granted hi111 ill the Ouver~rment of Beugal Notiti- 
cation, dated 14th Aug~lst ,  1890). 

Mr. ii. H. Hainm, Assistant Conservator of Forests, is attached 
to the Working Platrs Division, until further odere.  on being 
relieved of the charge of the Darjeeling Sub-division by Mr. M. 
S. Fowler. 

TIis 25th Novmber, 1890.-The report of the Central Examination 
Committee having beeu received, the result of the Half-yearly 
Departme~ital Examination of Asristrnt Magistralee and others, 
held in October, 1890, is pnblished for general infonnatiun- 

Mr. W. H. r~vegrovs, Aseistant Conservator of Forests, hw pma- 
ed in Land Revenue and Bindnstnni by the Higher S tandad .  
Mr. E. J. N. Jumea, Sub-Aeeistant Co~~servator  ot Forests, hw 
passed in Hindustani by the Higher Ljtandard. 

The 16111 Dece113er, 1890.-Yr. .M. S. b'o~okr, L)epoty Conservator 
of Foreets, 4th grade, id grantell six weeks' s ~ c k  leave on medical 
certificate, with eKect from the 3rd Deceml~er, 1890. 

Mr. H. H. Duvis. Depllty Cor~eervator of Forests, in charge of 
the Dajee l~ng  Forest Division, ia temporarily posted to the 
charge of the Darjeeling Sub-division of that Divisioo, iu addi- 
tion to his other duties. 

Mr. H. H. Ifaines, Aasietant Conservator of Foreeta, in cl~arge 
of the Darjeeling Sub-division. ou being relieved by dfr. Docia, 
ie attached to the Working Plans Division, until further orders. 

~ . - N o n ~ t t - W r s ~ r n ~ ~  PI IUV~NU~~S A N D  OUDH OAZK~IY-  

The 12th Septrmbsr, 1880.-Mr. E. Mcd. Mow, No. 1-6zT2'- 
Deputy Coneorvator of Foreste, Jaunsar Diviuion, is granted prim- 
lege leave fur 36 days, with efiect from the 20th September, 
1890. 

4181 
No. 1-7.-Mr. N. Bearb, Deputy Conservator of Foresb, 

Dehm Ddn Divie~on, to hold charge of Jaunear Division, in addi- 
tion to hie ow11 duties, during the absence on privilege leave of 
Mr. E .  Mcd. rlloir, or until further orders. 

4874 The 22nd Scpteruber, 1880.-Mr. A. Sqyth ia ,  No. 11-8,,*-,,.-- 
Deputy Conservator of Forests, hlre been granted by Her Majee- 
ty's Secretary of State for India permiseio~i to return to  duty. 

4376 -Mr. C. ~a~shawe,  Coneervator of Forests, in No. 11-• 
temporary charge of the School Circle, is granted furloogb ont of 
India for one year, with affect from t h e  15th October, 1890, or 
subsequent date. 

4 4 6  The 29th September, 1890.-Mr. Montuguc Rill, No. i~-mja.la'- 
Asehtnlrt Conserrator of Foreete, in charge of the Pilibhit F o r d  
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Division and Bhira Sub-division, to  the charge of the Kheri Forest 
Division, on being relieved by Mr. W. Shakespear, until further 
orders. 

4461 
.-dlr. A. Campbell, Officiatiug Deputy Conservator 11-865.4.20 

of Forests, in charge of the Gorakhpur Forest Division, to  the 
charge of the Kheri Division, Oudh Circle. 

4460 No. 11-866A-26.-Mr. ~Ilontague Hill, Assistant Conservator of For- 

ests, in charge of the Kberi Forest Division, to the charge of the 
Gorakbpnr Forest Division, Oudh Circle, on being relieved by Mr. 
A. Canrpbell. 

4461 No .u-86 A-10, -Air. Montague Hill, Assistant Conservator of 

Forests, iu charge of tlre Pilibllit Forest Division and Bbira Snb- 
division, held charge of the Kheri Division, Oudh Circle, in addi- 
tion to his own dutiea, from the afternoon of the 3rd July, 1890, to 
the afternoon of the 7th July, 1890. 

4673 
The 15th October, 1890.-.Vr. A. Srnythiee, Deputy 11--,,,A,,.- 

Conservator of Forests, 3rd grade, on return from leave, to  the 
charge of the Ganges Forest Division of the Central Circle. 

4918 
No' ll--393~-36'- The 5th November, 1890.-Mr. A. Smythiea, De- 

puty Conservator of Forests, 3rd grade, on return from fnrloiigh, 
to the charge of the Ganges Forest Division. 

61ioa The 28th November, 1890.-Colonel J. E. Campbell, No. 11-sagu-2.- 
Deputy Conservator of Forests, 2nd grade, has  been granted by Her  
Majesty's Secretary of State for India permission to return to duty. 

5674 No. Im5,-The - 3rd December, 1890.-With effect from the 
30th [September, 1890, the date on which Mr. H. Cliford, Assistant 
Conservator of Forests, 1st grade, resigned his appointment- 
Mr. B. A. Rebsch, Assistant Conservator of Forests, from 2nd 

grade to the 1st  grade, but to oontinne to officiate as Deputy 
conservator, 3rd grade. 

6210 The 13th November, 1890.-This Department No- 11-893~-46'- 
4948 dated 5th November, 1890, regarding ths  tification No. II-893A-861 

posting of Mr. A. Sm$thies, Deputy Conservator of Foresb, 3rd 
grade, is hereby cancelled. 

6104 NO.~-~,-T~~ 8th November, 1890.-With effect from the 

4th July, 1890, the date on which Mr. W. G. Allan, Deputy Con- 
servator of Forests, 2nd grade, retired from theservice, Mr.  McA. 
Moir, Deputy Conservator of Forests, 3rd grade, t o  bo Deputy 
Conservator of Forests, 2nd grade. 

6112 
1--86.1;IA-1 .-The 10th ~Vovember, 1890.-With effect from 21st 

April, 1890, to fill an existing vacancy, Mr. M. Hill, Assistnnt 
Conservator of Foreeta, 2nd grade, to  officiate as Assistant Con- 
servator of Forests, 1s t  grade. 

8 8 
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6126 No. ,,-,,,-,,.-The 12th November, 1890.-With effcct from the 
1 s t  Jctober, 1890, B a k  Raghumth Pathak, 6nb-Assistant Con- 
servator of Forests, 3rd grade, to be Sub-Assistant Conservator 
of Forests, 2nd grade. - 

6287 
No' 11--86~-l*l'- The 14th Noumber, 1890.-With effect from t h e  

26th June, 1890, the date on which Mr. A. G. Robat!-llarnpdm, 
Officiating Deputy Conservator of Forests, 3rd grade, proceeded 
on leave- 
Hr. B. A. Rebecii, OEciating Depnty Conservator of Forests, 4th 
grade, to  officiate as Deputy Conservator of Forests, 3rd grs..de. 

dlr. W. Hill, Officiating Assistant Conservator of Foreeta, l e t  
grade, to officiate as  Ueputy Conservator of Forests, 4th grade. 

6288 h'o. I1-esA-lr-a.-With effect from the 1s t  July, 1890, the &te on  

wliich Mr. B. A. Rebsch, Officiating Depnty Conservator of For- 
ecltn, 3rd grnde, proceeded on privilege leave- 
Atr. L. Mercer, Officiatiug Depnty Conservator of Foresb, 4th 

grhde, to officiate as Deputy Conservator of Forests, 3rd grade. 
6289 -With effect from the 8th July, 1890, the date o n  11-3' 

which he joined these Provinces- 
Mr. W. Shakespear, Depnty Conaervator of Forests, 3rd grade, 

to  officiate aa Deputy Conservator of Forests, 2nd grade. 
6290 

No. I ~.,,,-l+, -- With  effect from the 24th Beptember, lS90, the 
date  on which Mr. E. McA. Moir, Deputy Conservator of Foreets, 
2nd grade, pkoceeded on privilege leave- 
Hr. F. '.. Bryant, Officiating Deputy Conservator of Forests, 

3rd grade, to officiate an L)eputp Conservator of Foreets, 2nd 
grade. 

B r .  M. Hill, Officiating Depnty Co~iservator of Forests, 4 th  
grade, to officiate as  Deputy Conservator of Forcsta, 3rd grade. 

6291 
11-86,-14.5.- With effect from the 14th October, 1890, the date 

on wliich Mr. B. A. Bebech, Officirtillg Depnty Conservator of 
Forests, 3rd grade, returned from privilege leave- 
Xr. Y. HI//, Officiating Depnty Conaervator of Forests, 3rd 

grade, to officiate as Depnty Conaervator of Forests, 4th grade. 
699a No. I A-14-6.-With effect from the 27th October, 1890, the d a b  

on wl~ich Mr. Hobart-Rampden retnrned from leave- 
Mr. A. Q. Hobart-Rampdcn, Assietont Coli6ervator of Forests. 

1 s t  grade, to officiate aa Deputy Conservntor of Forests, 3rd 
grade ; 

Alr. A. Mercer, Officiating Deputy Cons~.rvator of Forests, 3rd 
grade, to ~ E c i a t e  as De~luty Conservator of Forests, 4th g d e .  

6141 
No- I ~ T  --The l l t l r  November, 2890.-On the return from pri- 

rilego leave of Mr. 13. A. Rebsch, Mr. Raghunath Palho), 8th- 
Assistant Conservntor of Forests, in cllrrge of the B a t ~ n i c h  Forest 
Division, to be attached to the Gorakhpur Forest Division with 
effect from the 14th October, 1890. 
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No. 385.-The 23rd September, 1890.-2r. R. J. P. Pinder, Offi- 
ciating Deputy Conservator of Forests, C l~enab  Forest Division, 
has obtained one month's privilege leave, under Article 27': of the 
Civil Service Regulationr, with effect from the afternoon of the 
21st Angost, 1890. 

Babu Ladha Singh, Sub-Assistant Conservator of Foresta. is ap- 
pointed to the charge of the Chenab Foreet Division with effect 
from the above date. 

No. 388.-In Notifications NOR. 275 and 278, dated the 30th Jnne, 
,1890, notifying the date on which Meaars. G. G. Minniken m d  W. 
Shakespeur made over and asslimed charge of the Eashahr Division 
and the date on which Mr. Minniken's services were placed a t  t h e  
disposal of the Patiala State, for ' I  the forenoon of the 19th March, 
1890," read L' the forenoon of the 1 l t h  March, 1890." 

No. 418.-The 14th Octobk, 1890.- With reference to Nctification 
No. 966-S., dated the 1st October, 1890, dlr. A. E. Wild, Depnty 
Conservator of Forests, 1st  grnde, Hazara, assnmed charge of the 
office of Conservator of Forests, Pnnjnb, on the afternoon of the 
10th October, 1890, relieving Mr. R. Whittall, proceeding an jeave. 

No. 427.-The Zlst October, 1890.-Measrs. A. E. Wild, Deputy 
Conservator of Forests, and A. V. Monro, Assistant Conservator 
of Forests, respectively made over and nssnnled charge of the 
Haznra Forest Division on the afternoon of the 13tli October, 1890. 

No. 435.-The 24th October, 1890. -Messrs. A. V. hfonro nnd Q. S. 
Bart ,  Assistant Conservators of Forests, respectively Inndo over 
and assumed charge of the Lahore Forest Division on the nfter- 
noon of the 11 t h  October, 1890. 

No. 440.-The 38th Octobn., 1890.--With reference to  Punjab 
Government Notificetion No. 388, dated the 23rd of September, 
1890, the  promotions consequent on the depntntion of Mr. Q. G. 
NinniEen to the Patiala 6tqte, notified in Notification No. 177, 
dated the 15th of April, 1890, shall have effect from the 11th 
March, 1890. 

No. 453.-The 3rd h'ovamber, 1890.-Mr. R. J. P. Pin&, Officiat- 
ing Deputy Conservator of Forests, on retnrn from privilege leave, 
resnmed charge of the Chenab Forest Division on the afternoon 
of the 16th October, 1S90, relieving Babu Ladha Singh. 

No. 481.-The 7th N o d e r ,  1890.-In continuation of Punjnb 
Government Notification No. 180 of the 15th April, 1890, i t  .in 
hereby notitied that  Hr. L. G. Smith, Deputy Con~ervntor of 
Forests, returned from leave on medical certificate on the forelloon 
of the 25th October, 1890, and has been attached to the Direction 
Division. 

No. 485.-The 8th November, 1890.-In contin~intion of Punjab 
Qmernment Gazette Notification No. 870-4, dated 25th Septeniber, 
1888, Major A. K. Nacpherson, Csntoninent hfsgiotrnte, Mcean 
Meer, is invested, under section 14 of the Code of Criminal Pro- 
cedure, with the powers of a M a g i s t r ~ t e  of the 1st clasn, to be 
exerci~ed for the purpose of denling with offences r~nder section 25 
of tlio Iudinn Foreekt Act, 1878, within the liuiits of the arena . 
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declared to be reserved foresta by Punjab Govemmmt Gazette Noti- 
ficntion No. 400, dated 6th October, 1890. 

No. 507.- The 21s; November, 1890.-Messrs. 0. S. Hart, Assirt- 
ant Conservator of Forests, and L. Q. Smith, Depnty Conservator 
of Forests, respectively made over and received charge of t he  
Direction Foreat Division and the duties of Personal Assktant to 
the Conservator of Forests, Pnnjab, on tho forenoon of the 18th 
November, 1830. 

No. 516.-The 1st December, 1890.-Mr. A. V. Monro, Atmistant 
Conservator of Forests, passed by the Higher Standard the Depart- 
mental Examination in Hindustani held a t  Lahore on tbe 29th 
October, 1890. 

No. 525.-The 6th December, 1890.-Mr. J. lT. Lace, Depnty 
Conservator of Forests, is granted three months' privilege leave, 
nnder Articles 277 and 291 of the Civil Service Regulations, with 
effect from the afternoon of the 25th November, 1890. 

No. 531.-Mr. d. L. Mclntire, Officiating Depnty Conservator of 
Foreeta, is granted three monthe' privilege leave, nnder Articles 
277 and 291 of the Civil Service R~gnlations, with e5ect from the 
afternoon of the 25th November, 1890. 

No. 637.-The 9th Dectmber, 1890.-Mr. J. L. Pigot, Officiating 
Deputy Conservator of Forests, in granted three months' privilege 
leave, under Articles 277 and 291 of the Civil Service Regulations, 
with effect from the 25th December, 1890, or snch subeeqnent 
dnto as he may avail himself of it.' 

No. 542.-The 13th December, I8QO.-With reference to Notifica- 
tion No. 418, dated the 14th October, 1890, Mr. R. Whitfall, on 
return from leave resumed charge of the office of Conservator of 
Forests, Punjab, on the forenoon of the 11 th December, 1890, re- 
lieving Mr. A. E. Wild. 
No. 547.-The 15th December, 1890.-Consequent on the transfer 
to the North-Western Provinces and O11dli of Alr. W. Shakespear, 
Officiating Deputy Conservator of Forests, 2nd grade, the Lieute- 
nant-Governor is pleased to make the following permanent rind 
temporary promotions with effect from the 4th Jiily, 1890 :- 
Mr. F. 0. Lemnrchand, Deputy Conservator, 3rd grade, to offi- 

ciate as Deputy Conservator, 2nd grade. 
Mr. IV. EE. D'Arcy, Officinting Deputy Coniervator, 3rd grade, 

to be confirmed in that grade. 
Mr. J. H. Lace, Officiating Deputy Conservator, 4th grade, sob. 

. 11ro tma., and officiating in the 3rd grade, to be confirmed in the 
former and to continue to officiate in the latter grade. 

Mr. J. L. Pigot, Officiating Depnty Conservator, 4th grade, to 
be confirmed in that grade sub. pro tern., and to officiate as De- 
puty Conservntor, 3rd grade. 

Mr. H. J.  P. Pinder, Officiating Deputy Conservntor, 4th grade, 
to be confirn~t-d as Assistant Conservator, 1st grade. 

dir. Q. S. Hart, Officiating Assistant Conservator, 1st grade, to 
be confirmed in thnt grnde sub. pro tern., and to officiate M De- 
puty Conservator, 4th grade. 

No. 548.-Consequent on the return from privilege leave of Mr. 
P. 0. Laarchand,  Officiating Deputy Conservator, 2nd grade, 
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the following reversions will have effect from the forenoon of the 
8th August, 1890 :- 

Mr. J. L. Pigot, from Officiating Deputy Conservator, 3rd grade, 
to Depnty Conservator, 4th grade, sub. pro tem. 

dlr. G. S. Hart, from Officiating Deputy Conservator, 4th grade, 
to r\ssistant Conservator, 1st grade, sub. pro tern. 

No. 549.-Consequent on the departure of Mr. R. J .  P. Pin*, 
Officiating Depnty Conservator, 4th grade, on privilege leave, on 
the afternoon of the 21st August, 1890, Mr. Q. S. Hart, Assist- 
ant  Conservator, 1st grade, mb. pro tem., to offici:rte as Deputy 
Conservator, 4th grade, with effect from the 22nd August, 1890. 

No. 550.-Conseqnent on the departure on privilege leave of Mr. 
R. H. 0. Whittall, Officiating Conservator of Forests, 2nd grade, 
and the appointment as Conservator, 3rd grade, of Mr. A. E. 
Wild, Uepoty Conservator, 1 ~ t  grade, the Lieutenant-Governor 
is  pleased to make the following temporary promotions with effect 
from the 1 l th October, 1890 :- 
Mr. W. E. D'Ary, Deputy Coneervator, 3rd grade, to officiate 
ae Deputy Conservator, 2nd.grade. 

Mr. J. L. Pigot, Deputy Conservator, 4th grade, sub. pro tern., 
to officiate as Deputy Conservator, 3rd grade. 

No. 551.-Consequent on the return from leave of Mr. W, 8. 
Reynolds, Deputy Con~ervator of Foresh, 2nd grade, the follow- 
ing reverfiio~is shall have effect from the forenoon of the 24th Oc- 
tober, 1890 :- 
Mr. W. E. D'Arcy, Officiating Deputy Conservator, 2nd grade, 

to revert to Deputy Conservator, 3rd grade. 
Yr. J. A. Pigot, Officiating Deputy Conservator, 3rd grade, to 

revert to Deputy Conservator, 4th grade, sub. pro tern. 
Mr. (3. S. Hart, Officiating Deputy Con~ervator, 4th grade, to 
revert to Assistant Conservator, 1st grade, sub. pro tem. 

No. 552.-Con~equent on the retnrn from leave of Mr. L. Biabmc 
Smith, Deputy Conservator, 4th grade, the following temporary 
promotion-and reversions shall have effect from the 25th October, 
1890 :- 
Mr. L. 6. Smith, Deputy Conservator, 4th grade, to officiate ae 

Deputy Conservator, 3rd grade. 
Mr. J. H. Lace, Officiating Depnty Conservator, 8rd grade, to re- 

vert to Depnty Coneervator, 4th grade. 
Mr. E. R. Murray, Officiating Deputy Conservator, 4th grade, to 

revert to Assistant Conservator, 1 s t  grade, sub. pro. tm. 

No. 5949.-The 20th September, 2890.-Consequent on the return 
from privilege leave of Colonel H. C. T. Jarrett, v.c., Deputy Con- 
servator of Forests, the following reversions are ordered with effect 
from the 13th August, 1890 :- 

Y r .  W. P. Thomas, Officiating Deputy Conservator, 2nd grade, 
to Deputy Conservator, 3rd grade. 

Mr. H. Moore, Officiating Deputy Conservator, 8rd grade, to 
Deputy Conservator, 4th grade, sub. p o  tem. 



.Mr. 0. F. Taylor, Depnty Conservator. 4th grade, sub. pro tm. 
in Berar (on privilege leave), to Officiating Depnty Conservator, 
4th grade. 

Mr. H. B. Anthony, Deputy Conservator, 4th grade, sub. p f a . ,  
to Officiating Depnty Conservator, 4th grade. 

Mr. A. E. Lotcrie, Officiating Depnty Conservator, 4th grade, 
to Assistant Conservator, 1st grade, sub. pro ten. 

Afr. A. Watstn, Assietant Conservator, 1st  grade, sub. pro tm.,  
to Officiating Assistant Conservator, 1st grade. 

Mr. A. F. Gradon, Otliciating Assistant Conservator, 1st p d e ,  
to Ansistant Conservator, 2nd grade. 

No. 595 1 .-Mr. J .  J. Hobday, 6ub- Assistant Conservator of For- 
eats, Sambalpur, availed himself, on the forenoon of the 20th ulti- 
mo of the privilege leave for two montbs and ten days granted him 
by Notification No. 4404, dated the 16th July, 1890. 

No. 5992.-The 23rd September, 1890.-In Notification No. 2960, 
dated the 17th May last, for '' the 28th April, 1890," read "&e 
1st  April, 1890," aa the date from whicli Mr. S. V.  Paranjpe w.s 
nppoii~ted Sub-Assistant Conservntor of Forests, 3rd grade. 

No. 6195.-The 2nd October, 1890.-Wit11 reference to Notification 
No. 5391, dated the 25th Augnst, 1890, dtr. Shridhar Ganuh 
Paranjpe, Sub-Assistant Conservntor of Forests, on being relieved 
by Mi.. A. Stewart, Depllty Conservator of Forests, is transferred 
from the Damoh to the Nimar Forest Division. 
Mr. Paranjpa reccived cliarge of liis duties in the Nimar Forest 

Division on the forenoon of tbe 28th August, 1890. 
No. 6382.-?'he 10th October, 1890.-Mr. F. B. Dickinsotr, Depnty 
Conservator of Forests, Working Plans Division, Nortliern Circle, 
Central Provinces, reported his departure from Jnbbulpore on the 
afternoon of the 30th September, 1890, on transfer to Berar. 

No. 6390.-Mr. F. C. Hicks, Assistant Conservator of Foresb, 
Mandla Division, is transferred to the Jubbulpore Forest Division. 

No. 6832.-The 28th October, 1890.-Consequent on the re-trans- 
fer to Bombay of Jfr. A. Stmart ,  Depnty Conservator of For- 
ests, Mr. Shridhar Gantsh Paranjpe, Sub-Assistant conservator, 
Nimar Forest Division, is posted as Divisional Forest Officer to 
Damoh. 

No. 6834.-Mr. M. fiitiftanmh, Assistant Conservator of Forests 
of the 3rd grade, is promoted to the 2nd grade of Assistmt Con- 
servators, with effect from the 1st January, 1890. 

No. 6876.-Mr. J. J. Hobday, B.A., Sob-Assistest Conservator of 
Forosts, 3rd grade, sub. pro fern., in the Sambdpnr Forest Division, 
is confirmed in that grade, wit11 effect from the 1st June, 1890. 

No. 6889.-Consequent on the appointment of 'Vr. F. B. I)icl~~mmn 
aa Officiating Conservator of Forests, Uerar, the following officiat- 
ing promotions among Foreat Officers are ordered, with effect from 
the 1st October, 1890 :- 
Mr. W. P.  Thmar, Deputy Conservator, 3rd grade, to officiate 

as Deputy Conservator, 2nd grade. 
Mr. R. Moore, Depnty Conservator, 4th grade, sob. pro Inn., to 
officiate a8 Deputy Conservator, 3rd grade. 

Mr. C?. F. Taylor, Officiating Dcputy Conservator, 4th g r d c  
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(on privilege leave), to  be Depnty Conservator, 4 th  grade, sub. 
pro tm. 

Nr. R. B. Anthony, Officiating Depnty Conservator, 4th grade, 
to be Depnty Conservator, 4th grade, sub. pro tern. 

Mr. A. E. Lowrie, Assistant Conservator, 1st grade, sub. pro tern., 
to officiate as Deputy Conservator, 4 th  grade. 

Mr. A. Watson, Officiating Assistant Conservator, 1st  grade, to  
be Assistant Conservator, 1s t  grade, sub. pro iem. 

Yr. A. F. Gradon, Assistant Conservator, 2nd grade, t o  officiate 
as  Assistant Conservator, 1 s t  grade. 

No. 6890.-Consequent on the return from privilege leave of Mr. 
G. P. Taybr, Officiating Depnty Conservator of Forests, Berar, 
the following reversions are ordered, with effect from the 2nd Oc- 
tober, 1890 :- 

Mr. H. B. Anthony, Deputy Conservator, 4th grade, sub. pro ton., 
t o  Officiating Depnty Conservator, 4th grade. 

Mr. A. F. Lowrie, Officiating Depnty Conservator, 4th grade, to 
Assistant Conservator, 1st grade, sub. pro &em. 

Mr. A. Watson, Assistant Conservator, 1 s t  grade, sub. pro tern., 
to  Officiating Assistant Conservator, 1 s t  grade. 

Mr. A. I.: Grodon, Officiating Assistant Con~ervator, 1 s t  grade, 
t o  Assistant Conservator, 2nd grade. 

No. 7128.-IWe 10th Ncvember, 1890.-Leave on medical certificate 
for fifteen months, under Article 369 of the Civil Service Regnla- 
tions, is granted to Mr.  W. King, Deputy Conservator of Forests, 
Mnndla, with effect from thedate on which hemay avail himself of it. 

No. 7165.-Z'he 11th Norember, 1890.-Mr. A. LW. Caccia, Assist: 
ant  Conservator of Forests, Bhandara, is transferred to the 
Hoshal~gabnd Forest Division. 

No. 7228.-The 15th Noucixber, 1890.-Mr. Clutterbuck, Assistant 
Conservator of Forests, Raipur Division,is trnn~ferred totllechandn 
Division, for employment as Sub-Divisional Officer in charge of the 
Pranhita-Qodnvery Sub-Division. 

No. 7229.-Mr. hamchandra Krishna, Snb-Assistant conservator 
of Forests, Chanda Division, is appointed Sub-Divisional Officer 
in charge of the Moharli Sub-Division. 

No. 7126.-The 22nd November, 1890.-Wit11 reference t o  Notifi- 
cation No. 5951,dated the 20th September, 1890, Mr. J. J. Hobday, 
Snb-Assistant Conservator of Forests, Snmbalpur, returned from 
privilege leave and resumed charge of his duties on the afternoon of 
the 25th ultimo. The nnexpired portion (four days) of the leave 
granted him is hereby cancelled. 

No. 7427.- The 24th Noveember, 1890.-With reference lo Notifica- 
tion No. 6832, dated the 28th October, 1890, Mr. A. Stewart, 
Deputy Conservator of Forests, and Mr. S. G. Paranjpe, Sub-As- 
sistant Conservator of Forests, respectively made over and assumed 
charge of the Damoh Forest 1)ivision on the afternoon of the 31st 
idem. 

No. 7450.-The 25th November, 1890.-Mr. W. King, Depnty 
Conservator of Forests, blandln, availed himself, on the afternoon 
of the 1st instant, of the fifteen months' leave on medical certifi- 
cate granted him by Notification No. 7128, dated the 10th idem, 
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making over charge of his duties, temporarily, to the  Deputy 
Commissioner, bfandla. 

No. 7486.-The 27th N o v ~ b 8 r ,  1890.-Mr. ChutlrIet' Kumar Chat- 
terji, Sub-Assistatlt Conservator of Forests, Hoshmgabad, is 
transferred to  the Narsinghpnr Forest Division. 

No. 7187.-On being relieved by Mr. Cl~under Kumar Chathj i ,  of 
the charge of tbe Narsinghpnr Forest Division, Mr. M. Muttannah, 
Assistant Conservator of Forests, is transferred t o  the AIandla 
Forest Division. 

No. 7488.-With reference to Notifications Nos. 7486 and 7487, 
dated the 27th inatant, Messtr. Y. Muttannah and Chlrnder Kumar 
Chatterji respeotively made over and assumed charge of the Nar- 
singhpnr Forest Division on the forenoon of the  5th idem. 

No. 7489.-Wit11 reference to Notification No. 7487, dated t h e  
27th instant, Mr. dl. Muttannah, Assistant Conservator of Foreste, 
assumed charge of the Mandla Forest Division from the Depnty 
Commissioner, on tho afternoon of the 10th idem. 

No. 7490.-Under section 46  of Act X V I I I .  of 1881 (the Central 
Provinces Land Revenue Act) as amended by section 1 5  of A c t  
XVI.  of 1889, the Chief Commissioner is  pleased to declare the 
forest mrhals of the Zamindari estates in the Raipnr, Bilaspur, and 
Gambalpur Districts, ae defined by the Settlement Officer, to be 
forest mahals within the meaning of the said section. 

No. 7491.-In exercise of the powers conferred by section l 2 4 A  of 
4 c t  X V I I I .  of 1681 (the Central Provinces Land Revenue Act )  
a s  amunded by Act XVI. of 1x89, the Chief Commissioner is 
pleased to make the following Rules regarding the management 
of forest lands within the forest mahals of Zamindari estates in 
the Raipnr, Bilaspur, and 5ambalpur Districts : - 

I.-No dahia or bewar cultivation will be permitted in t racb  in 
which this is  prohibited by the Deputy Commissioner. 

11.-In tracts which are specially reserved under the orders of tlte 
Deputy Commissioner, no timber may be cut  except by his 
express permission. Such permission will be given in w r i t  
ing and will specify the character and amount of the timber 
to be cut  in each case. 

111.-In working the forests included in tlie tracts to wl~ich Rnle 
11. applies, Zamindars will carefully observe any instructions 
issued by the Deputy Commissioner. 

1V.-An account must be kept by tile Zamindar of all timber cut  
in forests t9 which Rule 11. applies : all timber removed 
from such forests must be covered by p a s e e  formrll y issued 
and registered under such detailed instructions as the De- 
puty Commissioner may issue. 

No. 7534.-With reference to Notification So. 7165. dated the 
11 th November, 1890, M r .  A. M. Caccia, Assistant Conservator 
of Forests, relinqnished oharge of .  his duties io the Bhmdcum 
Forest Division on the forenoon of the 18Lh idem. 

No. 7712.-.With reference to Notification No. 7486, dated the 
27th nltimo, Mr. C h t c d r  Kumar Chatterji, Sub-hais tant  Conser- 
vator of Foresta, made over charge of hi8 duties in the Hoshang- 



abad Forsat Divieion to Mr. W. P. Thomas, Forest Divieional 
Officer, on the afternoon of the Slat  October, 1890. 

No. 15.-The 1st September, 1890.-Mr. J.  Nwbet, Depnty Conser- 
vator of Forests, made over, and Mr. W. F. L. Tottmhm, Assist- 
ant Conservator of Forests, received, charge of the Rangoon 
Division on the afternoon of the 29th ultimo. 

No. 142.-The 8rd September, 1890.-Under the provisiona of 
Article 291 of the Civil Service Regnlations privilege leave for 
two montlis and twenty-eight days is granted to Yr. C. R. Dun, 
Sub-Assistant Conservator of Forests, with effect from the date 
on which he may avail himself of it. 

No. 148.-The 4th September, 1890.-Under the provisions of eec- 
tion 4, sub-section ( Z ) ,  of the Upper Burma Forest Regulation, 
1887, the Chief Commiseioner appoints the Deputy Coneervator 
of Foreate, Katha Division, to be ttie E'oleat Officer to assist the 
Foreet Settlement Officer ip the enquiry prescribed by Chapter 11. 
of the Regulation and referred to in thie department Notification 
No. 88, dated the 27th February, 1890. 

No. 144.-Under the provisions of Article 291 of the Civil t3ervice 
Regnlatione privilege leave for two months and twenty-three daye 
r a n  granted to Mr. J. Nisbet, Deputy Conaervator of Foreste, with 
effect from the date on which he availed himself of it. 

This enpersedee this departurelit Notification No. 128 (Forests), 
dated the 81st July, 1890. 

No. 20.-The 8th September, 1890.-Mr. R. C. Dun, Sub-Aseint- 
ant Conservator of Foreeta, availed himself of the privilege leave 
granted him in Revenne Department Notification No. 142 (Foreste), 
dated the 3rd September, 1890, on the afternoon of the 4th 8ep- 
.tember, 1890. 

No. 2.-The 9th September, 1890.-With the sanction of the Chief 
Oommissioner Mr. W. S. Adjis, Bead Clerk, Office of the Deputy 
Conservator of Foresta, Kado Division, ie appointed &cer in 
charge of the Kado sub-division, with effect from the 18th August, 
1890, vice Mr. R. M: Q. Martin. 

No. 166.-The 10th September, 1890.-On his return from privilege 
leave Mr. C. L. Toussaint, Asbistant Conservator of Foreeta, ia 

outed to the charge of the Yaw Divieion. 
$0.157 .-On being relieved by Mr. l'wssaint, Mr. C. W. Paltrier, 

Deputy Couservator of Foreeta, is trmsferrd from Pakdkku to 
h d a l a y ,  and is appointed to be Pemonal Aeeistant to the Con- 
servator, Upper Burma Circle, and to take charge of the Direction 
Division during the absence on privilege leave of Mr. Q E. Muriel 
or till further ordera. 

Xo. 163.-The 25th September, 1890.-The following temporary 
promotione are ordered :- 

(1). With effeot from the 25th June, 1890, consequent on the 
departnre on furlough of Air. L. A. W. Hind, Depnty Conser- 
vator of Foreeta, 2nd grade- 
Mr. H. Sladu, Deputy Coneervator of Forests, 3rd grade, to 

officiate as Deputy Coneervator, 2nd grade. 
8 T 
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Mr. J. Copsland, Deputy Conservator, 4th grade, to officiate 
ae Deputy Conservator, %rd grade. 

Mr. C. L. Touaraint, Asaistlu~t Conservator, l e t  grade, to offi- 
ciate me Deputy Conservator. 4th grade. . 

(2). With effect from the 9th July, 11190, consequent on the 
departure on furlou~h of dir. E. P. Popcri, Co~~servatnr of For- 
ests, Pegu Circle- 
Mr. T. Houzwell, Deputy Conservator, 3rd grade, to officiate 
.a Deputy Conservator, 2nd grade. 

Mr. H. A. fioghton, Deputy Coneervator, 4th grade, to officiate 
aa Deputy Gnaervator, 3rd grade. 

(8). With effect from the 30th September, 1890, consequent on 
the departure on privilege leave of Mr. J. Nhkt ,  Deputy Con- 
servator of Forests, 2nd grade : 
Mr. E. S .  Caw, Deputy Conservator of Foreeta, 8rd M e ,  

to officiate .e Deputy Conservatdr of Foreeta, 2nd grriJe. 
Mr. C. H. Hobart-tlaw~pdcn, Depoty Coneervator of Formta, 

4th grade, to officiate .e Deputy Coneervator of Foreste, 3rd 
grade. 

No. 22.-The 29th Saptambar, 1890.-With reference to Bereone 
Department Notification No. 86, dated the 14th June, 1890, Mr. 
0. L. Tweaaiat, Officiatilig Depoty Conservator of Foreate, report- 
ed hie return to duty from privilege leave on the forenoon of the 

. . 16th instant. 
No. 23.- With reference to Revenne Department Notifioationr 

Nos. i66 and 157, dated the 10th instant, Mr. C. W. Palmer, 
Deputy Conservator of Forestu, made over, and Mr. C. L. Touummt, 
Officiating Deputy Oonservator of Foresb, I-eceived, charge of the 
Yaw Divieion un the forenoon of the 26th instant. 

No. 24.-Mr. J .  W. Oliver, Officiating Coneenator of Foreote, nlade 
over, and Mr. C. W. P a l m ,  Deputy Conservator of Foreate, 
received, charge of the Direction Division, and entered u p  h i  
dntiee u Persolla1 Assistant to the Conservator of Foreats on the 
forenoon of the 40th illstant. 

Xq. 176.-7'he 25rd October, 1890.-In exerciae of the power con- 
ferred by section 8, eub-eection ( I ) ,  of the Upper Borma h w r  
Act, 1886, the Chief Commiesioner ie pleased, with the previous 
sanction of tile Governor-Qelleral in Council, to extend Ule Upper 
B u m a  Forest Regalation, 1890, to all the terntonee which may 
from time to time be declrred by notific~tiun under emtion 8, enb- 

. section (3), of the arid Upper Burma Lane Act, 1886, to conati- 
tute the Shan Sktee. 

No. 177.-The Chief Commieeioner is p l e d  to direat that the 
fallowing clause shall be subetituted for clauee (d) of sub-wetion ( i )  
of Rule 8 of the Rules msde under the Bnnna Forest Ad, 1881, 
publiahed in thia department Notification h'o. 108, dated the l e t  
Aaguot, 1889 :- 
(d) such timber is cut, eawu, converted, or removed under and 
subject to the conditions of a ficeaee g ra t ed  by .the Deputy 
Commissioner or Fopst. Officer of the district, or by any officer 
empowered by the Depnty Comtnioaianer in that behalf, in one 
or other of the Forms Nos. VI., VII., VILI., IX., and 1XA., 
given in Appndix tu thew rules. 



No. 178.-The following transfere of officers of the Forest Depart- 
ment a re  ordered :- 
Mr. E. Jackuon, Deputy Conservator, on his return from pri- 

vilege leave, to  the Shan 6tates. 
Mr. B. F. R. Blackwell, Officiating Depnty Coneerrator, from 

Tigyaing to the charge of the Shewgyin Division. 
Mr. C. H. Hobart-Hampden, Deputy Conservator, from Shwegyin 
to  the charge of the Prome Division. 

Mr. F. J. Branthroo~te, Assistant Conservator, from Prome to 
the Tharrawaddy Division. 

No. 176.-The 3rd  October, 1890.-The following tranefere of offi- 
cers of the Forest Department are ordered :- 

Mr. H. Jackeon, Deputy Couservator, on l ~ i s  retiirn from privilege 
leave, to the Shan States. 
Mr. G. F. R. Blackwell, Officiating Deputy Conservator, from 

Tigyaing to the charge of the Shwegyin Division. 
Mr. C. R. nobarf-Hanapden, Deputy Conservator, from Shwegyin 
to the charge of the Prome Divisios. 

Mr. F. J. Branthwaite, Assistant Coneervator, from Prome to tbe 
Tharrawady Division. 

No. 183.- The 3 0 d  October, 1890.-Mr. P. J. Carter, Officiating 
Conservator of Forests, Pegu Circle, is pllrced in charge of the 
Tenasserim Circle, in addition to  his other duties, during the ab- 
sence on privilege leave of Rlajor C. T. Binghum, or until further 
orders. 

No. 268.-The 6th LVovmber, 1890.-At the departmental exami- 
nntion held a t  Rangoon on the 3rd and 4th November, 1890, the 
following oficere passed the examillation in the Burmese lauguage 
by the standards specified below : - 

Lower Standard. 
Hi. H. Carter, Assistant Coneervrtor of Forests. 
Mr. W. F. A. Ibttenhana, A s s i ~ h n t  Coneervator of Foreeta. 

No. 191.-The 8th Nowmber, 1890.-On hie ret~irn from privilege 
leave Mr. C. Ir:. Muriel, Depiity Coo~ervator of Forests, is appoint- 
ed to be Personal Assistant to the Coneervator of Forests, Upper 
B ~ ~ r m a  Circle, and to the cbarge of the Direction Division, Upper 
Burma Circle. 

No. 192.-Mr. C. W. Palmer, Deputy Coneervator of Forests, on 
being relieved by Mr. Muriel, is transferred from Mandalay to the 
Bhamo Division. 

No. 193.-The 13th Nouember, 1890.-Uider the provieionn of sea- 
tion 35, clanse (2  j (b), of the Forest Department Code, Mr. E. B. 
Powell is appointed to be a Sub-Asristant Conservator of Forests, 
2nd grade, on probatiox. and is ~ o s t e d  to the Pega Circle. 

No. 194.-On being relieved by Mr. J. Nisbet, Mr. W. F. L. 
Totfenham, Aesietant Coneervator of Forests, ia nppointed to be 
Pereo~l~nl l l s ~ i s t a n t  to the Conservator of Forests, Pegu Circle. 

No. 195.-Mr. W. T. T. McHarg, Assiatrnt Connervator of For- 
eats, in trannferrcd from Paungde to the Trnnsserim Circle. 

No. 274.-At the depnrtmental exawinntions held a t  Mandslay 
and Moulmein on rile 3rd and 4th Noven~bcr, 1890, the following 
officer passed the examinations il l  the Burmese lnngunge by the 
standard specified :- 



Higher Standwd. 
Mr. C. W. Allan, Bnb-Assistant Conservator of Forests. 

No. 25.-The 18th November, 1890.-With reference to Revenae 
Department Notifioation No. 191 (Foreats), dated the 8th Novem- 
ber, 1890, Mr. C. E. Muriel, Depnty Conservator of Foreate, re- 
ported his retnrn from privilege leave on the afternoon of the 29th 
October, and received charge of the Direction Division from Mr. 
C. W. Palmer, Deputy Conservator of Foreete, on the morning of 
the 30th October, 1890. 

No. 26.-With reference to Revenue Department Notifioation No. 
192 (Forests), dated the 8th November, 1890, Mr. C. W. P h ,  
Deputy Conservator of Forests, received charge of the Bturno 
Division from #r. E. A. O'Bryen, Aesietant Conservator of Fotesb, 
on the forenoon of the 3rd November, 1890. 

No. 199.-The 19th Noumrbsr, 1890.-The following transfers am 
ordered :- 

Mr. C. W. Allan, Bnb-Assistant Conservator of Foreeta, tram 
Yamethin to the charge of Myadanng Bnb-division, K a t h  
Division. 

Mr. W. J. Lane-Byan, BnbAssistant Conservator of Fore&, 
from Pyinrnana to the charge of the Mandday Revenue S u b  
division, Mandalay Division. 

No. 202.-The 20th November, 1890.-Mr. H. Carter, A~siabat 
Conservator of Foreeta, ia posted to the charge of the Working 
Plans Division. 

No. 16.-,Mr. C. H. Hobart-Hampden. Depnty Conservator of For- 
eats, made over, and Mr. Q. F. R. Blackwell, Officiating Depnty 
Conservator of Forests, received, charge of the Bhwegyin Division 
on the afternoon of the 18th instant. 

No. 17.-Tha 25th Novrmber, 1890.-Mr. W. F. L. Toft&, 
Assistant Conservator of Forests, warned charge of his duties M 

Personal Assictaut to the Conservator on the afternoon of the 24th 
instant. 

No. 18.-Mr. W. F. L. Tottenham, Assistant Conservator of For- 
est~ ,  made over, and Mr. J. Nisbet, Deputy Conservator of Foresb, 
assumed, charge of the Rangoon Division on the forenoon of the 
24th instant. 

No. 206.-The 26th Noumber, 1890.-The following promotiom 
are ordered, with effect from the 5th November, 1890 :- 
Mr. H. Carter, bssistant Conservator of Forests, 3rd grade, Lo 

be an Assistant Conservator, 2nd grade. 
Mr. W. P. L. Tnttenham, Aseistant Conservator of Foreate, 8rd 
grade, to be an Aseistant Conservator, 2nd grade. 

No. 207.-With reference to the provisions of section 62, mb-sec- 
tion (i), of the Upper Bnrma Forest Regulation, 1887, .e amend- 
ed by the Upper Burma Forest Regulation, 1890, the Chief Com- 
missioner empowers every Deputy Conservator in charge of a 
Forest Division and every Aseistant Con~ervator or Bnb-Assistrot 
Ooneervator in charge of the current duties of the office of a Divi- 
sional Officer, in the absence of such officer, to exercise the powen 
conferred by that section. 

No. 208.-Ah. Q. R. Long, Assistant Conservator of Foreeta, M 
transferred from the Western Division to the Tomgoo Dirision. 
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No. 209.-Mr. E. B. Powell, Sub-Assietant Coneervator of Foreeta, 
ia posted to the Weatern Division. 

No. 19.-The 28th November, 1890.-Mr. F. J. B r a n t h d e ,  Aseist- 
ant Conservator of Foresta, made over, and Mr. C. H. Robart- 
Hampden, Deputy Conservator of Foresta, received, charge of the 
Prome Division on the afternoon of the 24th instant. 

No. 20.-The 1st December, 1890.-Mr. Q. 8. Cwbett. Deputy 
Conservator of Forests, made over, and Mr. H. Carter, Aeeietant 
Coneervator of Foresta, received, charge of the Working Plans 
Divieion on the afternoon of the 29th ultimo. 

No. 21.-Mr. (3. R. Long, Aseistant Conservator of Foresta, made 
over, and Mr. E. B. Powell, Probationary Sub-Aeeiahnt Conaer- 
vator of Foreeta, received, charge of the Myansnng Sub-division on 
the afternoon of the 29tb ultimo. 

No. 22.- The 5th  December, 1890.-Mr. W. T. T. McHarg, Aesht- 
ant Conaervator of Foreata, made over charge of the Pauugde Sub- 
division to Mr. C. 8. Eobar tRmpdm, Deputy Coneewator of 
Foresb, Prome. 

No. %.-The 8th Deermber, 1890.-Mr. T. A. Hauzrocll, Deputy 
Conservator of Foreeta, made over, and Mr. IV. T. l'. McHarg, 
Aeeietant Coneervator of Foreate, received, charge of the Enat 
Salween Division on the afternoon of the 5th Deoember, 1890. 

No. 27.-With reference to R e v m e  Department Notifioation NO. 176 
(Foresb), dated the 23rd Odober, 1890, Mr. H. J a c k m ,  Depnty 
Conservator of Foresb, aeaumed charge of his duty in Mandalay 
oa the 16th Nwember, before noon. 

No. 216.-Under the provisions of eection 4 (2) of the Upper Burma 
Forest Regulation. 1887, the Chief Commimioner appoints Mr. T. 
H. Aplir, Deputy Coneewator of Forests, Minbu Divieion, to be the 
Foreat Officer to aaaist the Forest Gettlement Officer in the enquiry 
prescribed by Chapter 11. of the Regnlation and referred to in this 
Department Notification No. 215, dated the 8th December, 1890. 

No. 217.-The Qth December, 1890.-With reference to the provi- 
sions of section 66 of the Burma Forest Act, 1881, aa amended 
by Act V. of 1890, the Chief Cornmisaioner empowera every 1)eputy 
Conservator in charge of a Forest Division and every Aeeiatant 
Coneerrator or Sub-Assietent Conservator in charge of the current 
dutiee of the &ce of a Diviuional Officer in the absence of such 
officer to exerciee the powers conferred by that eection. 

No. 218.-The l l t i  December, 1890.-In the third line of the de- 
ecription of the weet boundariee of the Nanmb Reaerve in thie De- 
partment Notification No. 197 ( Foresta), dated the 18th November, 
1890, for the words and thence weet down tlie Thechaung " nad 
" and thence west down the &anng." 

No. 219.-With reference to Revenue Department Notification No. 
57, dated the 15th April, 1890, Mr. Q. B. S. Carte, Officiatil~g 
Deputy Commieeioner, is appointed to succeed Mr. W. C. Mid- 
umMnta, ur Foreet Settlement Officer in respect of the proposed 
Chaangmangh Reserve. 

30. 220.-Mr. H. A. Hoghtkm, Deputy Conservator of Foreeb, is 
appointed under aection 6 of the Bnrma Forest Act, 1881, in 
place of Mr. J. Nwbct, to aesiat the Forest Settlement -Officer in 
the inquiry in respect of the popwed CLaungmangb Reeerve. 



9.-AS~AX Q ~ z t n c -  

No. 7446.-The 51h Septinnbsr, 1890.-Mr. J. C. Rellg, Sub-As- 
sistant Conservator of Forests, having re~nmed charge of his dntieo 
on the forenoon of the 11 th Angust, 1890, the unexpired portion 
of the privilege leave granted him in Notification No. 41838., 
dnted 18th Jnne, 1890, is hereby cancelled. 

No. 8062.-The lat CIctober, 1890.-The following in pnbliabed for 
information :- 

Mr. 0. (3. D. Fwdgrcc, Depoty Consewntor of Forests, Assrrm, 
hss been granted by Ber Majeety's Gecretnry of State for India 
permiesion to return to duty within period of lerve. 

No. 0519.-The 10th October, 1890.-Leave of sbsence for fifteen 
dnya, under Articlea 277 and 291, Chapter XII. of the Civil 
Servioe Regulatio~,  ie granted to Yr. H. O. Youag, Asmetant 
Coneerrator of Fomata, Caahar Division, with e h t  from the 10th 
October, 1890, or the aubssqoent date on  whiah he may avail 
himeelf of it. 

No. 8520.-B3u f'ara K i m  Gupta, SnbAseistant Consswator 
of Foreste, Sylhet Division, is placed in charge of the Cachar 
Divieion dnring the absenca of Mr. 8. (;I. Young on privilege 
leave, in addition to hie own dntiee. 

No. 8646.- The 1711 October, 1890.-Mr. C. G. D. Pordycs, Depnty 
Coneervator of Forests, on return from furloagh, in placed in 
charge of the LSibaagar Forest Division. 

No. 8647.-Mr. W. F. I;byd, Aeeistent Conservator of Forests, 
Sihsagnr Forest Division, on being relieved by Mr. C. (3. D. Pbr- 
dyce, i e  placed in charge of the Darrang Fora t  Diviaion. 

No. 8647.-Mr. J. C. Kelly, Bob-Aeeistant Conservator of For- 
ate, on being relieved by Mr. W. F. Lloyd, is attached to tbe 
lmperinl Foreat Survey Branah, in the Goalpara District. 

No. 8687.-The 18th October, 18QO.-Bobu Tarn Kirm Wtn. Snb- 
Assialant Conservator of Foreeta. received charge .of the 8yIhet 
Forest Division from Mr. Hc G. Poung, Aseistant Conservator, on 
J e  afternoon of the 4th October, 1890. 

No. 8688.--Mr. C. P. Fisher, Assistant Coneervator of Foresb, 
received charge of the Working Plans Division from tbe Con- 
servator of Forests on the forenom of the 29th September, 
1890. 

No. 9082.-The 8th November, 18gO.-Babr Jogmmr SSP, Sub- 
Assistant Connervntor of Forests, Nowgong Divieinn, is placed in 
aharge of the Odro Hills k'oreat Division dnring the absence on 
fnrlon~h of Mr. I: J .  Campbell, or nntil hrther orders. 

No. 9595.-The 20th November, 1890.-General Department No- 
tifications No. 85 190. and No. 86200.. dated Ule loth October, 
1890, pllbliehd at prge 584 of the Assmn Qatette of the 1 l th 
Octoher, 1890, granting privilege lenre of absence for fifteen daye 
to Mr. H. G. Young, Assistant Conservator of Forests, C a e b r  
Divisio~~, and placing Babu I h r a  Kisor Gnptn, Sub-Assietmt Con- 
sewator of Forests, in cllarge of the Cachu Forest Division 
dnring Mr. Young's nb~ence on leave, are hereby ccmcelld. 
NO. 102b9.-m 2nd &&, 1890.-Bak Jogmmr Sur, Sub- 
lbeieturl Conservator of Foreste, made over charge of the Now- 
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gong Forest Division to the Deputy Commissioner of Nowgong on 
the forenoon of the 11th November, 1890. 

No. 10360.- fhe 5 t h  December, 1890.-Babu Jogesicur. Sur, Sub- 
Assistant Conservator of Foresta, received charge of the Qdro 
Hills Forest Division from Mr. 2'. J. Campbell, Officiating Deputy 
Conservator, on the afternoon of the 19th November, 1890. 

NO. 105 16.-The 11th Dcember, 1890. -Mr. C. G. D. Fotdyce. 
Depnty Conservator of Foresta, on return from furlougl~, received 
charge of the Sibsagar Forest Division from MI.. W. E Lloyd, As- 
sistant Conservator, on the forenoon of the 24th November, 1890. 

No. 10517.-Mr. T. J. Campbell, O5ciating Deputy Conservator, 
4th grade, reverted to the appointment of Auxiuttlst Conservator 
of Foreste, 1st grade, with effect from the forelloon of the 44th 
November, 1890, the date on whicli Mr. C. G. D. Furdyce returned 
fro~u furlough. 

Nil. 














