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FOREST MUSEUMS.
I.—THE FORMATION OF PROVINCIAL OR CIRCLE MUSEUMS.

Perhaps no word in our language brings to the mind such
a totally different series of objects or gives rise to such varied
memories as the word Museum, and, unfortunately, very often the
collections are of such a mixed nature and arranged with so
little attention to any form of systematic classification or the
position occupied by the articles exhibited, either in the world
of nature or art or in man’s own estimation, that a visit to a
Museum not unusually results in a feeling of depression and
weariness. That this is exactly the converse of what should be
the case, or what can be made to be the case, is well known to those
who have been in a position to understand how a large Museum is
arranged and worked, when it is in the happy condition of having
both funds and space available. It may be pointed out at once that
any niggardliness in the latter has a great and lasting effect on the
general welfare, beauty and economic uses of the Museum ; for both
suffer to a much greater extent than the uninitiated would imagine

B
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Parsimony in money aid is, of course, that which robs so many
Museums of three-fourths of their usefulness; and we do not
here mean that the money aid is required for the purchase of
collections or individual specimens.  Money is quite as necessary
for the internal fittings of the rooms, in order to ensure that the
objects exhibited are shown in a manner which, whilst being
effective, will at the same time strike home to the mind of the
visitor with sufficient force to ensure that the impression he
receives through his visit is the one sought to be given and the one,
perchance, which he came in search of.

To the professionally trained Forest Officer and, in fact, to
all educated men, it is unnecessary to discourse upon the use-
fulness and educational advantages afforded to the State by
Museums.  That the creation of such with this object in view
invariably follows close upon the appearance of a new State in
the world is well known,  This being so, it follows that a Museum
can be made equally uscful, and is, indeed, equally necessary, to
any particular branch of trade, to any particular branch of art or
to any specialised branch of science. We need not stay here to
point out that this is now becoming fully recognised and that
innumerable special collections exist in the world, each having
one single object in view, 7., the education of the particular class
or collection of human beings whom that trade or art or science
most nearly affects in their daily life and work.

Confining ourselves to science we know that to whatever
branch we may turn, we shall find that the tuition of the student is
supplemented and assisted by the practical exhibition of the
subjects dealt with, wherever this proves feasible. Perhaps there
are few professional educations in which the Museum is so neces-
sary an adjunct as in the case of the preparation of students for the
professional charge of large forest tracts. The Forest Officer has
been called a Jack-of-all-trades, the allusion being rather to the
areat variety of subjects he has to assimilate during his education
than to a variety in the nature of his work, although this in itself
is diversified enough. Not one Museum js unecessary for the
adcquate training of the student but many, and in a properly
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equipped Forestry College these will be found each in its proper
place and sharply marked off the one from the other. Museums of
this nature, beautifully arranged, may be seen at the Forest Insti-
tutions in Germany, : Munich, Eberswalde, Aschaffenburg, &c.), at
St. Petersburg, Nancy, and elsewhere. At Dehra there are the
beginnings of what should prove eventually a Museum unique, both
for its variety and usefulness, in the world. Want of space has up
to date hampered it. This Museum will however be, we should say,
is intended to be, an Indian one, 7.e., it aspires to gather together
collections of forest utility from the whole of the area managed by
the Indian Forest Service. That one such institution is required for
the Department and country as a whole is of course an unrefutable
fact, and Dehra is naturally the position pgr excellence for it. But
whilst such a Museum is desirable, we are of opinion that its value
would be greatly intensified were it supplemented by provincial
forest Museums. This idea is no new one. What may be almost
termed such exist in Germany. A departure on these lines has
been made in Saxony. Each Conservator has in his office a box
of mounted specimens of each of the chief insect pests he has to
fear in his forest, accompanied by a note describing the danger and
damage to be feared from, and the immediate steps to be taken for
dealing with, or preventing, sudden invasions. In India the thing
has been attempted in a desultory fashion at times. Mr. A. E.
Wild, when Conservator of Forests in Bengal, commenced a collec-
tion in Darjeeling, but we believe nothing definite or lasting has
resulted. To Mr. Gass, Conservator of Forests, Coimbatore,
Madras, the honour falls of making the first real departure in this
respect. Some four years ago this officer conceived the idea of
starting a collection of specimens of timber and other forest pro-
duce and set apart one of the rooms of the Conservator’s office for
this purpose. At that time it was intended that the collections
should be limited to the Southern Circle, and, with the approval of
the Board of Revenue, a Circular was issued to all Forest Officers
in the Circle explaining the object and scope of the proposed
institution and communicating the heads under which specimens
were required.  Specimens began to arrive in February 1902, and
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the numbers increased so rapidly that it soon became evident that
a most interesting and instructive Forest Museum could be formed
if its scope were extended to the three circles of the Presidency.
This has since been done and the usefulness and value of the Insti-
tution has become so evident that His Excellency the Governor,
Lord Ampthill, who was himself the first to sign the visitor's book,
has sanctioned the erection of a special building for housing the
exhibits on up-to-date lines. We propose dealing with the contents
and arrangement of the Coimbatore Forest Museum, or to give it
the name which has recently received official sanction, the Gass
Forest Museum, in a subsequent article, but we would here heartily
congratulate its originator both on its inception and upon the lines
upon which it has been worked up, it having been our privilege to
inspect the collections in 1902.

It is the purpose of this article to point out the great
advantages accruing from the formation of such provincial
Museums and to suggest the desirability of their creation in all
the other provinces of the Indian Empire. In the cases where
there is but one Circle in a province the Museum should be at the
head-quarters of the Conservator. \Where there is more than
one Circle, the Museum would naturally be situated at that
Circle’s head-quarters which is at the same time most accessible
and most advantageous climatically for the preservation of the
exhibits. Such Museums would be a valuable acquisition to a
province, since it would be possible for officers to visit them and
so make themselves practically acquainted with the more valuable
timbers, with the appearance and nature of valuable minor pro-

. ducts, with the appearance of the different soils, rocks, &c., with
the botanical appearance of the chief trees and their seeds, fruits,
&ec. : in fact, with the importance, economic and scientific, of the
products of their forests as well as with the various pests ; all of
which information can at present be only learnt by slow degrees
and, even then, very imperfectly.

In advocating the formation of such Museums, and we would
wish to point out to Local Administrations the extreme value of
such from every point of view, we would sgyopgly deprecate any



1906] FOREST MUSEUMS 5

attempt to go beyond the strict province and limits for which they
are formed. Any thing like specialisation in any line or department
or attempts to procure rare or unique specimens should be most
strongly discountenanced. The Museum should also be strictly
confined to the Province to which it appertains and whose Govern-
ment pays for its upkeep. This tendency to specialisation is the
danger, the grave danger, which faces and tempts all Museums
which are of purely local interest and whose upkeep was, in the
first instance, sanctioned with this sole idea in view. We read that
amongst the collections in the Gass Museum there is an extremely
rare badger skin. Further *the collection of snakes is also small at
present, but such specimens as there are appear to be uncommon.’
The Madras Government pay a considerable sum of money
annually for the unkeep of a Central Museum at Madras in which
the ‘rare badger skin’ would find a much more fitting, and probably
a safer, resting place than in the Forest Museum at Coimbatore.
Again, what real good can be attained by collecting together, in a
Museum essentially kept up for the practical instruction of Forest
Officers, a number of snakes most of which are wuncommon. The
Forest Officer interested practically in snakes would not visit the
Coimbatore Museum to study the uncommon ones found in the
Madras Presidency ; his object would be to study the common ones
likely to be met with in his daily journeys in the forest, both
poisonous and non-poisonous, and we think that this one illustration
will serve to point our moral, and contains in a nutshell the whole
crux of our advocacy of the Circle Forest Museums. The sole aim
and object of such should be their practical wusefulness to the
forester in his every day life and work. The Conservator, under
whose charge the Museum would be, is not a Museum specialist.
To attempt to be such will and must result in one inevitable ending,
the decadence and ruin of the Museum. If rare specimens are sent
in to him by Forest Officers, as they will be sent in, let them by all
means be entered in the Museum register, since this register will
for all time show the value of the scientific work which the Museum
has been a participator in, but let the entry be followed by the
despatch of the specimens to the Museum kept up by the State for
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this purpose. The Forest Museum we advocate, and the possibility
of whose formation has been so adequately demonstrated by
Mr. Gass, is one for the practical Forest Officer, and the greatest
care should be taken to keep it free from the specialisation of the
Museum proper.

Further, it should be confined entirely to the area comprised in
the Circle, or the series of Circles, for the instruction of whose
officers it has been formed. We have already pointed out that
the General Indian Forest Museum is in process of formation at
Dehra, and it will be a simple matter for Conservators to depute
promising officers to supplement their study of the local provincial
Museum by a further period at Dehra Dun, in cases where they
are of opinion that such study will be of advantage to therr
Governments.

SCIENTIFIC PAPERS.

EUGENIA PRATERMISSA—A HITHERTO UNDESCRIBED
SPECIES FROM ASSAM AND BURMA,

BY A. T. GAGE.

In the course of a botanical excursion made by the writer
in 1899 to the South Lushai Hills, which fill up the southern apex
of Assam, a species of Eugenia in fruit was found in fair abundance
in the neighbourhood of Fort Lungleh at altitudes of 1,000— 3,000
feet. The fruit is appreciated for its edible qualities by the
Lushais, who at the time of the writer'’s visit were to be seen
collecting it in characteristically careless fashion by cutting down
large branches to allow of the fruit being picked at leisure. The
writer was informed that the Lushais made a sort of jam of the
fruit. In 1899 the species was not identified with any in the
Calcutta Herbarium, but in 1902, when the writer had occasion to
incorporate in the Herbarium the Malayan species of Eugenia
which had been elaborated by Sir George King, he discovered
examples of the same species in flower, which h;d been collected in
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Assam by Griffith and by Mann and in Burma by Prazer. Materials
for a description of the species being thus available, the writer
prepared a description of the species in 1602, which—hitherto
unpublished,—is given below. The writer is indebted to Sir George
King for having kindly compared the species with the collection of
Eugenias at Kew.

Eugenia pretermissa—A tree 12—16m. high. Young branches
as thick as a crow-quill, terete, pale brown, glabrous. Leaves
coriaceous, opposite, glabrous above and below, lanceolate or
ovate-lanceolate, acute or acuminate, base cuneate, shortly petioled,
upper surface of lamina shining dark olivaceous, under surface
rusty brown ; main nerves very numerous, somewhat faint, running
closely parallel and somewhat forward to end in the intra-marginal
vein ; length of lamina 6'5—106 cm,, breadth 2:3—4'3 cm.; length
of petiole 1’2 cm. Flowers in axillary cymes as long as the
leaves or half as long. Peduncles 12 cm. long, usually bearing
two to three flowers. Flowers 6:5—8 mm. in diameter ; calyx tube
6'5 mm. long, widely campanulate, passing into a very short
pseudo-stalk, epedicellate, lobes four, broadly triangular, slightly
inflexed ; petals suborbicular, white, dotted. Stamens 84 mm.
long. Fruit about the size of a small cherry, 1'2 cm. long, 8 mm.
in diameter, oval, smooth, dark red, black when dry, crowned with
the calyx.

Assam—Griffith ! Khasia Hills—Griffith ! Mann ! Kendat in
Upper Burma—~Prazer ! S. Lushai Hills, Assam—Gage !

This species has been confused with Exgenia Grifhithii, Duthie,
from which, however, it is distinguished by its oval fruit and smaller
much less coriaceous leaves. Its nearest affinity is with Eugenia
chlorantha Duthie.

DESCRIPTION OF PLATE.

Fig. 1, flowering branch; Fig. 2, fruiting branch; Fig. 3
longitudinal section of bud; Fig. 4, opened flower; Fig. s,
longitudinal section of mature flower, calyx and corolla not shown ;

Fig. 6, fruit, with half of pericarp cut away. Figs. 1 and 2, natural
size. Figs. 3—06, slightly magnified.
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ORIGINAL ARTICLES.

THE DISTRIBUTION OF THE FOREST FLORA OF THE
BOMBAY PRESIDENCY AND SIND.

BY W. A. TALBOT, CONSERVATOR OF FORESTS, BOMBAY.

The Bombay Presidency including Sind extends from 28° 47
and 13° 53" north latitude and from 66° 43" to 76° 30" east
longitude, and contains an area of nearly 196,000 square miles.

Generally the forests, scrub and bush woodlands of this
territory form a belt of vegetation about 500 miles long and 50
miles broad, nearly parallel with the Western Peninsular coast
line, from 200 miles north of Bombay to the Mysore frontier in the
south. The wooded areas extend over the hills and valleys of the
great mountain chain of the Sahyadris, usually called the Western
Ghats. These run from the Tapti river to the Bhatkal sub-division
of North Kanara, and traverse the Bombay Presidency from north
to south in a more or less continuous chain. This wide zone of
mountainous country may be considered as a series of plateaux
which have escaped denudation. In its northern half and as far
south as Malwan in the Ratnagiri district, almost horizontal layers
of trap, cut into steep scarp by denudation constitute the geological
formation. The escarpment parallel with the coast line resembles
a line of sea cliffs and is strongly suggestive of marine origin,
which theory is strengthened by other evidence. The highest
summits of the ghats about 4,500 feet high (one or two peaks in the
Nasik district slightly exceed this height) are usually flat topped
and are strong evidence of the remains of an ancient elevated
plain. Geologists hold that the Western Peninsula has not been
submerged since archaic times. The conformation of the continental
land areas in pretertiary ages was quite distinct from what it is
now. There is no evidence of ice action south of the Himalaya
or other great changes in temperature later than the post-tertiary
epoch. The scanty vegetation of the dry trap region consists of
long grasses, deciduous, often thorny bushes and widely scattered
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stunted trees. During the dry season this area presents a desolate
desert iike aspect, which contrasts with the bright green of the
vegetation during the rains.

South of Malwan on the 16th degree of north latitude the
igneus rock disappears and metamorphic schists with intrusive
crystalline gneiss and granite are the principal constituents of the
range. The soil from these formations is often deep and fertile and
on the humid well drained slopes of the southern ghats, both the
evergreen tropical and deciduous high timber forests attain great
perfection. High level laterite caps many of the Western Ghat
hills. A similar rock sometimes called low level laterite, usually
of detrital origin, covers large areas of the low-lying country from
the coast inland. The vegetation on the hard ferruginous clay soil
or bare laterite itself of the region with a heavy rainfall is
characteristic. There are two geological formations further inland
under a very diminished rainfall and of minor importance from a
forest point of view ; the first or Dharwar system consisting of
crystalline schists, conglomerates and quartzites. The dry barren
Kuput hills in the Dharwar district and the country round the
town of Dharwar itself belong to this system. The trees and shrubs
of most of this region are small and stunted ; only a restricted
number of species can resist the periodic seasons of drought.
The flora is therefore poor and semi-desert in character. On
the southern border of the Deccan trap area about the latitude of
Vengorla we find a second system ; a series of hard crystalline
rocks, cherty breccias, sandstones, limestones and schists, known as
the Kaladgi series which occupies most of the forest area of Bijapur,
In the dry eastern part of the Belgaum district small tree forests
with a characteristic flora are situated on this formation. The
tree vegetation along the banks of the Indus and Tapti river grows
on the recent and sub-recent alluvium carried down by these great
streams.

The mass of the forests lies on the slopes of the ghats and
between the chain of hills and the sea. The south-west monsoon
rainfall which is the principal climatic factor affecting the type of
vegetation reaches a maximum on the tops of the highest hills and

C
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diminishes rapidly in intensity towards the north and east. This
forest zone, influenced by the diminishing humidity of the climate,
comes abruptly to an end towards the east about 50 miles
from the sea. The hill rangesin Mysore, far from the sea coast,
attract a varying rainfall which grows in intensity from the lower
to the higher elevation, the Bababuden hills for example. Below
25 inches annual rainfall, the \Western Peninsular tree vegetation
scarcely merits the name of forest, and in the Sholapur, Bijapur
and eastern parts of the Belgaum, Dharwar, Deccan and Konkan
districts the woodlands degenerate into small scrub jungles.
Further east these jungles give place in favourable situations to
small trees and shrubs which, however, do not group together into
forest, in the strict sense of the word. Owing to the continu-
ous seven months’ drought of the dry season, when for a considerable
period the mean daily temperature exceeds 100° F., differences of
several inches in the annual rainfall do not materially influence
the type of the vegetation. It is only when the fall reaches
70 inches that a distinct change in the flora is observed.

In the Bombay Presidency the highest peaks of the Sahyadris
do not exceed 4,500 feet ; a few points attaining that altitude near
Mahableshwar in the Satara District. In the Nasik Collectorate
away towards the east are one or two isolated peaks about 5000
feet in height. The comparatively high altitude of these latter hills
does not apparently affect their flora. . The mean general height
of the great Indian plateau to the east of the main axis of the
ghats is about 1,800 feet above the sea level. The vegetation is
therefore tropical in the areas under consideration. Very few
species of the sub-tropical Nilgiri “Shola” type are found
within the Presidency limits. Further south in the Bababuden
hills of Mysore at a distance of about 9o miles from the sea the
Nilgiri Shola forest makes its first appearance, between 4,500
and 6,000 feet elevation. However in the north with the exception
of one or two species of Rubus, Rhamnus Wightii, Crotalaria
Leschenaultii, two species of Carex, and possibly two or three other
species of the southern “ Shola” type, the vegetation of the entire
Bombay Presidency is strictly tropical.
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The term “Forest Flora” applies in this article to the in-
digenous ligneus vegetation covering the areas under consideration.
Incidentally reference will be made to the herbaceous under-
growth and epiphytic flora. Descriptions of the indigenous
ligneus species found in the forests of the Bombay Presidency and
Sind are contained in my “Trees, Shrubs and Woody Climbers”
published in 1902. Hitherto several sketches of the distribution
of the various floras of the Indian Empire have been attempted.
S. Kurz, Curator of the Herbarium Royal Botanic Gardens,
Calcutta, published in the introduction to the “Forest Flora of
British Burma ” an account of the distribution ot the forests of
that Province. As this work appeared in 1877 the great regions
of Upper Burma had not been added to the Empire and only the
forests of Lower Burma were considered. Sir D. Brandis (late
Inspector-General of Indian Forests) contributed an excellent
account of the general distribution of the forests in India to
Ocean Highways (an ephemeral publication which appeared in 1870
or thereabouts). Mr. Gamble in the introduction to his “ Manual of
Indian Timbers” divides India into eight forest regions, designated
by letters for convenience of reference. The distribution of different
floras is not considered in detail. Of the general sketches of the
Indian Empire flora the latest is by Sir Joseph D. Hooker and is
included in the descriptive volume of the Indian Empire Gazetteer.
The Bombay Presidency proper is here included in and forms the
greater part of the sth and 6th Indian Botanical Provinces or the
Malabar and Deccan respectively. These provinces correspond in
part with the areas of comparative dryness and humidity the
“India vera” and “ India aquosa” of Lieut.-Colonel Prain’s “ Plants
of Bengal.” Outside the Presidency proper Sir J. Hooker’s Indus
Plain Province includes Sind, Cutch, and Guzerat and corresponds
with Prain’s “ India deserta.” Mr. C. B. Clarke, the eminent Indian
botanist, in an article in the 34th volume of the Journal of the
Linnean Society of London, divides British India, considered as a
sub-area of the Indo-Chinese area, into 11 sub sub-areas for
purposes of botanical reference. As Mr. Clarke restricts his
divisions to 11, these sub sub-areas are sometimes necessarily
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artificial : for example, all Malabar and the Konkan, as well as a
large proportion of the Deccan, are included in his sub sub-area
No. 3 which contains two if not three floras of different origin.

The Bombay Presidency and Sind belong to three of the nine
botanical provinces into which British India has been divided by
Sir J. Hooker, viz.:—

1.—INDUS PLAIN PROVINCE.

“India deserta ” of Prain and sub sub-area No. 2 of C. B.

Clarke. This Province includes Sind, Cutch and Guzerat.

IL.—MALABAR OR §TH PROVINCE.

“India aquosa ” of Prain and part of C. B. Clarke’s sub sub-
area No. 3, includes the Konkan and the N. Kanara and western
parts of the various districts in the Presidency as far north as
Thana.

III. — THE DECCAN OR 6TH PROVINCE.

“India vera” of Prain and western part of Clarke’s sub
sub-area No. 3, includes the eastern parts of the Presidency dis-
tricts north of Belgaum and altogether the Bijapur and Sholapur
Collectorates.

The forest flora of the Panch Mabhals, Surat and Khandesh
Dangs and the Mandwi sub-division of the Surat district is a mix-
ture of two floras, the Indus plain and Deccan, but the Deccan ele-
ment is preponderant. In the introduction to the “ Flora Indica” of
Hooker and Thomson, Khandesh is included in the sth or Malabar
Province, but this view should however be modified according to our
present better knowledge of that district, which possesses nearly
throughout a flora of the Deccan type. The division of the Indian
botanical province into a number of great territoral sub-divisions
depends principally on the general consideration of species in the
herbaria described in . the “ Flora of British India.” There is no
difficulty in recognising the wide differences between the floras of
the moist tropical evergreens, the dry Deccan plains and the Sind
desert existing in the Bombay Presidency. An attempt at a general
description of the forests of this region requires however, besides
a consideration of the somewhat scanty existing herbarium mate-
rial, a fairly intimate knowledge of the ligneys vegetation of the



1906] FOREST FLORA OF THE BOMBAY I'RESIDENCY 13

forest-clad districts within the Presidency limits. Most of the
North Kinara evergreens are difficult of access, particularly so
during the rainy season, these and many of its deciduous forests
having been rarely if ever visited by botanists. In this and the
western parts of the two neighbouring districts of Belgaum and
Dharwar there is, besides the two principal forest floras, a very
distinct intermediate one which contains a number of species not
found in either the very moist tropical Malabar evergreens or the
drier Deccan deciduous forests. The three floras are :—

I—MALABAR FLORA.
The great evergreen forest flora, containing many genera and
some entire orders of distinct Malayan origin.

IL—INTERMEDIATE FLORA.

The intermediate or high deciduous and evergreen mixed
forest flora of the Western Ghats and Konkan, containing clements
of different origin and without the Malayan characteristics of the

former.
IIL.—DECCAN FLORA.

The deciduous, small tree forest flora of the dry eastern zone,
mostly of gregarious species in which the African element pre-
ponderates.

That the Malay Peninsula, Ceylon and the Western Indian
Peninsula formed during tertiary times parts of the same conti-
nent seems probable from botanical evidence, and there was a
struggle in the region with a considerable rainfall, between the
Deccan and Malabar floras. Whether this was the case or not
does not affect the fact that these two floras are as distinct in char-
acter as any two others within the Indo-Chinese area. There is
also, as I have remarked, in the moist ghat region an interme-
diate flora of mixed Malabar and Deccan elements, the latter pre-
ponderant, along with many peculiar well differentiated species of
somewhat doubtful origin. This type of forest flora will be treated
more in detail under “ Deciduous forests.” The forests of British
Burma were classified by S. Kurz in his *“ Forest Flora” according to
their deciduous or evergreen constituents ; he also considered in his
classification their elevation above the sca level and their distance
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from the sea, as well as the influence of the climatic and geological
conditions and the nature of the soil on which they grew. I shall
here pttempt a description of the Bombay Presidency forests on a
similar plan and endeavour to refer them when possible to the
three floras chosen.
The ten natural orders in the Bombay forest flora with the
greatest number of genera and species are in order of sequence :—
Leguminosa 47 gen. 130 spp.
Euphorbiacea 31 , 73 ,

Rubiacea 22, 28
Acanthacez s, 45
Urticacez 15 36 ,,
Asclepiadex 9 29 ,,
Apocynacex 18, 24
Rutacea 15, 23
Meliacea 14 22
Palma o, 15
EVERGREENS.

L.—MANGROVE SWAMP FORFSTS.

These grow on the muddy foreshores and along the banks of
tidal rivers and creeks and are subject to the tides and action of
salt water. The trees are never large or high and the “massif” is
usually dense with one or two predominating species. The princi-
pal natural order in this class is the Rhizophoracea;, Carallia being
the only genus of the order absent. The peculiar development of
the thick asparagus like breathing and aerating roots (pnenmato-
phores), also the aereal roots raising the stems above the muddy soil,
is remarkable. The small leathery simple, succulent leaves with
thickened cuticle and the elongated club-shaped radicles of the Rhi-
zophor’s pendant fruit are also characteristic. These forests (the
“ India Littorea ” of Prain’s “ Plants of Bengal ”) appear at intervals
along the coast from North Kanara to the mouths of the Indus,
where the conditions are favourable. As they are common to all
tropical shores they cannot be referred to any particula: type of flora,
area or botanical province. The principal species besides those of
the genera of Rhizophoracea, Rhizophora, Cerjops, Bruguiera and

-
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Kandelia, found in these forests are Exccecaria Agallocha, Cerbera
Odollam, Avicennia officinalis (a small tree or shrub, probably two
distinct species), Carapa moluccensis, Lumnitzera racemosa, Heri-
tiera littoralis, (rare). Two species of Sonneratia and the shrubs
Casalpinia Nuga, two species of Scavola, Acanthus ilicifolius,
Aegiceras majus and Hibiscus tiliaceus, are very common. Derris
uliginosa and D. scandens are common swamp climbers.

Sonneratia acida, common along the foreshores of the Southern
Konkan, is replaced by S. apetala, in the northern districts of
Thana and Kolaba. Atriplex Stocksii, Arthrocnemum indicum,
Sueda nudiflora, S. and maritima (Chenopodiace®), also coarse
grasses, Cyperaceae and the fern Acrostichum aureum, form dense
patches of vegetation on ground where the mud or ooze is somewhat
consolidated. Neither of the palms Nipa fruticans, or Phcenix
paludosa, characteristic of similarly situated forests, are found in
the Western Peninsular esturial swamps.

The tall grass Oryza coarctata, is endemic in the Sundarbans
and the delta of the Indus.

IL—ESTURIAL AND RIVER BANK FORKSTS,

These form a fringe of vegetation along the banks of rivers
and creeks on alluvial soil, which when near the sea coast is not
directly affected by the salt or saline water, being above high
water mark. The moist condition of the alluvial soil along the
banks of rivers, nallahs and creeks and the constant seed-dispersing
agency of running water are conditions productive of a varied
forest flora. This river bank vegetation contains besides a number
of predominent species not found elsewhere, also many of the trees
and shrubs from the contiguous jungles. Cultivation has long since
destroyed, in great part, the indigenous flora along the banks of the
great Indian rivers flowing east across the Peninsula. Of these the
head waters of the Toongabhadra and the main branch of the
Krishna flow eastwards through the Satara and Poona Districts of
the Bombay Deccan. The alluvium banks of these rivers are
covered with isolated narrow stretches of Babul (Acacia arabica),
valuable as fuel reserves, which are usually flooded once or twice
during the rainy season. The principal species associated with
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the Babul in these forests, are Balanites Roxburghii, Ziziphus
Jujuba, Capparis aphylla and Pongamia glabra. Phyllanthus
Lawii, mixed with Ficus heterophylla, are sometimes found near
the water’s edge, and in the sandy beds of the streams the hardy
Tamarisk flourishes. South of the Tapti the rivers flowing west
into the Arabian Sea have a short course and the longest does not
much exceed 100 miles. These rivers rise from the western slopes
of the ghats, and after a rapid course interrupted by a series of high
waterfalls and cascades reach the lower levels of the Konkan.
The North Kanara streams, greatly swollen from June till November
by the tropical monsoon rains, flow throughout their courses
through mixed deciduous and evergreen forests. They sometimes
broaden out, usually from § to 16 miles before they join the sea,
into wide estuaries, and the effect of the tides is felt up stream for
a considerable distance inland. In the Kalanadi, one of the princi-
pal North Kanara rivers which flows into the Indian Ocean near
Karwar, the water is slightly saline as far inland as Kadra, 18
miles distant from the sea. Along the Gungawali, Tadri, Gair-
soppa and other North Kanara streams the riverain vegetation is not
affected so far from the mouth as in the Kalanadi, by the saline
water. Some of the characteristic predominant trees in these river
bank forests, affected by proximity to the sea, but not growing in
the muddy mangrove swamps, are Barringtonia acutangula, and B.
racemosa, Trewia nudiflora, Thespesia populnea, Hibiscus tiliaceus,
Calophyllum inophyllum, Heritiera littoralis, Terminalia Arjuna
and Pongamia glabra (this species throughout both the Deccan
and Konkan), and Diospyros Embryopteris. Ixora coccinea, a
conspicuous flowering shrub, is also found further inland along
streams and in the coast mixed evergreen and deciduous forests.
Entada scandens, Canavalia obtusifolia, Abrus pulchellus, Dalbergia
sympathetica, D. volubilis, Acacia pennata, A. caesia and Breweria
cordata are some of the more common climbing shrubs near the
coast. At some distance from the sea Eugenia hemispherica, E,
zeylanica, Bassia elliptica, B. longifolia and Calophyllum Wightia-
num with its characteristic rough conspicuous bark, are sometimes,
the last mentioned very often, predominant trces. In the beds of
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the North Kanara and Konkan rivers Homonoia riparia, and H.
retusa as well as Rhabdia lyciodes are common shrubs. The
screw pine, Pandanus furcatus, associated often with Glochidion
zeylanicum, G. tomentosum, Ficus hispida, and Glycosmis penta-
phylla are gregarious above ghat species. Symplocos Beddomei,
Ficus heterophylla, Grewia abutilifolia, Pajanelia Rheedii, Salacia
prinoides, Clematis Gouriana, C. hedysarifolia, Lagerstracmia flos-
regine, Millettia racemosa, Calycopteris floribunda, two species
of Agrostistachys, Crateva religiosa, Hopea Wightiana, Acacia
Suma and two species of Nauclea are amongst the more common
locally abundant trees and shrubs in the North Kanara and Belgaum
river bank flora. Alangium Lamarkii, Mallotus philippinensis,
Trema orientalis, Streblus asper, and Ficus glomerata are common
near streams on the Dharwar border of Kanara. Salix ichnostachya
is very abundant in the Supa sub-division of North Kanara Along
the river banks close to the water’s edge in the deciduous Konkan
forests Phyllanthus Lawii forms dense * Tamarisk” like thickets,
often bordered or accompanied by a growth of the pale green
Osmunda regalis. The remarkable hepatic like Podostemacea
cover the rocks, just above the running water, in the beds of many
North Kanara and Konkan rivers.

In the South Konkan and Kanara districts are numerous
streams flowing over beds of reconsolidated laterite. On the great
concrete like boulders in the beds and on the banks Osmunda
regaolis grows abundantly overhanging the clear water in the pools.
Ixora coccinea, Strobilanthes perfoliatus and strongly scented
species of Composita (Cyathocline, Vicoa, Blumea oxyodonta, and
B. Malcolmii) are common. In damp marshy places where there
is a little soil, colonies of the Aroid, Cryptocoryne Roxburghii,
with long grass-like leaves and twisted spathes, are found mixed
with Polygonum, Cyperacea and grasses. The more common trees
along the banks are Calophyllum Wightianum, Hopea Wightiana,
Bassia malabarica, Strychnos Nuxvomica, Holigarna Arnot-
tiana, Ficus hispida, and clumps of Ochlandra (* Hooda ”) bamboo.
Podostemacea: are absent from many of these streams. Above
ghats near Yellapur in the river bank flora, Hopea Wightiana is

D
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nearly always very common, sometimes mixed with Nauclea
missionis, and fine clumps of Bambusa arundinacea. Pandanus
(Screw pine) brakes usually occupy the muddy and marshy places
and in the sandy dry beds of the streams Argemone mexicana
prostrate Composite, Cyperacez, Gramine®, Polygonex and
Euphorbiacex are found during the dry season. Many of the rivers
and streams dry up during the hot season. Near Londa in the
Belgaum district there is one about 60 yards wide, flowing over
schistose and granitic rocks with quartz sand and pebbles in the
stream bed. The trees along the banks show evidence of strong
floods during the monsoon rains as the trunks are covered high up
with patches of grass and vegetable débris. The roots are often
exposed by the strong currents washing away the alluvial soil
of the banks. The principal trees along these banks are Vitex
Leucoxylon, Hopea wightiana (sometimes bearing abnormal leaves
14 inches by 6). Cinnamomum zeylanicum, a variety with small
leaves, Eugenia Heyneana, E. zeylanica, Mangifera indica, Pon-
gamia glabra, Calophyllum Wightianum, Aporosa Lindleyana,
Ficus glomerata and fine clumps of the thorny Bambusa arundina-
cea. Maba nigrescens, Ixora coccinea, Strobilanthes ixiocephalus,
Dalbergia tamarindifolia and a Crinum in the marshy places, are
all common species in this locality. Tamarix ericoides, rare in
the beds of the North Kanara rivers, becomes quite common
further north particularly in the Konkon and Deccan districts. It
is also found near streams in the Surat Dangs. Tamarix gallica, and
T. dioica, are associated with Populus euphratica, along the banks
of the great Indus river in Sind and furnish the principal fuel used
in that district.
DUNE AND HILL FORESTS.

These usually small or meédium sized tree forests consist of
evergreen mixed with deciduous species, the latter of Deccan type.
They cover the sandy or rocky foreshores as well as the hills near
the sea from Bombay southwards. The rock formations are
trap towards the north and lateritic, granitic, gneissic or schistose
along the North Kanara and Portuguese coasts. The heavy rain-
fa]l, generally poor rocky or sandy porous gpil and proximity to the
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sea are the principal factors affecting the vegetation. The flora of
this humid region is very varied and mostly of Malabar type.
There are, however, few of the trees characteristic of the tropical
evergreens and the presence of some species of the deciduous
Deccan flora such as Acacia Catechu, Sterculia urens, S.
colorata, etc., are interesting features of this vegetation. In North
Kanara on the low level laterite close to the sea, the rocks are
covered with a growth of deciduous and evergreen, mostly thorny
shrubs. Canthium parviflorum, Memecylon edule, Flacourtia
sepiaria, Ixora coccinea, Vitex Negundo, Acacia Catechu, Carissa
Carandas, Randia dumentorum and R. malabarica form clumps of
vegetation respected by man and beast. The red flowers of Ixora
and the beautiful blue Memecylon inflorescence give a touch of
colour to these patches of green vegetation. The demand for leaf
manure along the Kanara coast is very great and the tree
vegetation suffers and is modified in consequence. Sapium insigne
and Strychnos Nuxvomica protected by their poisonous qualities,
are often the only trees left. Quite close to the sea on the sandy
or laterite soil but above high water mark in favourable situations
we find thickets of Clerodendron inerme, Premna integrifolia,
Calophyllum inophyllum, Vitex Negundo, V. trifolia, Calamus
Thwaitesii, Salvadora persica, and the naturalised Anacardium
occidentale, this latter usually affording symbiotic residence to
hosts of red ants. This as well as the planted mango suffer from
the attacks of Loranthus elasticus, in the North Kanara district.
Pongamia glabra and other pods and seeds carried down by rivers
are thrown up on the sand and freely germinate but seldom long
survive in the poor sandy soil. Spinifex and Ipomoea biloba are
as elsewhere along the Indian coast common and abundant.
The latter plant is often the host plant of the twining parasite
Cassytha filiformis, which is found but rarely on the Spinifex.
Near Bombay from the Thana to the Surat district a small bushy
Indigofera covers considerable areas of the sandy foreshore. The
screw palm, Pandanus furcatus, with yellow orange fruit and odor-
ous bracts, sometimes associated with Vitex Negundo, and other
plants is found along the coast near the sea in various situations
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Cocoanut and Borassus palms, the latter sub-spontaneous in the
districts near and north of Bombay, are conspicuous in the land-
scape. Considerable plantations of Casuarina equisitifolia have
been made all along the Bombay coast, which seem to thrive
better in the North Kanara district than elsewhere. Amongst the
trees cultivated for their economic uses, Mango, Calophyllum
inophyllum, Artocarpus integrifolia, Spondias mangifera and
Tamarindus indica are a few of the principal. The sacred Ficus
religiosa is commonly planted near villages and temples. In North
Kanara and Goa clumps of the nearly solid bamboo Oxytenan-
thera Stocksii are found on the borders of cultivated lands and
near habitations.

Lawsonia alba, Jatropha Curcas and J. gossypifolia are common
in hedges or sub-spontaneous in most places near the sea. In
the Surat district the African Baobab, Adansonia digitata, is
frequently met with near the coast, a remarkble survival of ancient
Arabian introduction. In the North Kanara district and north-
wards to Bombay, on the hills and spurs of the ghats close to or
near the sea we find forests of small evergreen trees inixed
sometimes with deciduous species. These forests when protected
from the villagers and the cultivator's axe form usually a dense
growth of small stems without the great high timber trees char-
acteristic of the tropical evergreens. Amongst the more interest-
ing features of this coast hill flora is the presence of a number of
dry zone deciduous piants, Zizyphus Jujuba, Bombax malabaricum,
(B. insigne is also common), Acacia Catechu, Sterculia urens,
S. colorata, Odina Wodier and Moringa pterygosperma. The
mass of the flora is, however, nearly evergreen owing to the moist
climate and these forests are therefore generally protected from the
action of annual fires. The soil is well covered and the vegetation
is, taken as a whole, rich and varied.

In the northern coast hill forests of Kanara, Eugenia caryo-
phylleea, and Memecylon edule are perhaps the most common trees.
Diospyros Candolleana, D. oocarpa, Pittosporum dasycaulon and
Acronychia laurifolia, Erythrina stricta, Premna integrifolia,
Holigarpa ferruginea, H. Arnottiana, Macaranga Roxburghii,
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Ficus callosa, F. tomentosa (also growing on laterite rocks washed
by the sea spray), Gymnosporia Rothiana, Aglaia littoralis, Ixora
brachiata, two species of Argyreia and Ochna squarrosa are found
on the southern ghats. Hibiscus furcatus, Carissa macrophylla,
Allophylus Cobbe, Vitis gigantea, V. indica, V. sp. near V.
elongata, Leea aspera and L. crispa are common shrubs and
climbers. Along roadsides, banks of streams and in abandoned
fields in the Coompta and Honawar talukas, Mimosa pudica is
widely spread. There are also a multitude of other species.
In the southern part of Kanara the grand “ Tale” palm (Corypha
umbraculifera) is locally gregarious and abundant, it is also found
in the undergrowth at the base of the Arbail ghat as far
as Sunksal (no large trees). In the Honawar sub-division the
Forest Department roughly calculates the annual yield of the
“Tale” forests at 2,000 stems. The pith of this palin yields a
coarse flour in great demand amongst the coast villagers. The
leaves and seeds are valuable bye-products. In the Kumta sub-
division Diospyros cordifolia, Ixora brachiata, Garcinia indica and
other evergrezns are mixed with Zizyphus Jujuba, Odina Wodier,
Garuga pinnata and Acacia Catechn. Uvaria Narum, Derris
scandens and Connarus monocarpus are a few of the more common
scandent shrubs in and along the borders of the forests. The
remarkable association of deciduous Deccan species and Malabar
cvergreens is found in every kind of combination according to
the more or less fertile condition of the soil. The demand for
timber, firewood and leaf manure from the densely populated
coast villages adjacent to these forests has had its effect on the
constitution of the flora of this region. In the Thana district
north of Bombay, the Deccan and intermediate floras are mixed,
there are also a number of Malabar (Malayan) types. Teak, Nana,
Terminalias, Xylia, etc, are the principal prevailing species.
The trees arrive to fair dimensions owing to humidity and favour-
able soil.

From Anmode and Juglepet in North Kanara northwards
through Goa and Belgaum (British) territory are large tracts of
mountainous ghat country covered with high level laterite usually
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overlying basalt or trap. This ferruginous red or brown coloured
clay formed from the denudation of the underlying formation is
quite soft when freshly exposed to the atmosphere. After a short
exposure it becomes vesicular and one of the hardest and
intractable rocks, decomposing with difficulty. The evergreen
element is predominant in the edaphic flora covering this area.
Small tree forests of variable density, enclosing in the more
favoured localities, irregular patches of tropical evergreens with
the usual characteristic Myristicas, laurels, palms and lianes,
alternate with large open areas covered with colonies of various
Strobilanthes.  Spear grass (Heteropogon contortus) and other
Andropogonez (Rottbeellia divergens, etc.), mixed with Blumeas
(B. oxyodonta and others), Vernonias, Senecio belgaumensis, S.
Grahami, Smithia setulosa, Leea aspera, Alysicarpus racemosus,
and prickly, prostrate Acanthacex are common. Vigna vexillata
Rubia cordifolia, Vitis. sp. (near V. elongata), Lettsomia elliptica,
Ipomaa barleriodes, Rourea santaloides and Grona Dalzellii are
some of the more abundant climbers. Strobilanthes sesselis, var.
Ritchiei is widely spread over this part of the ghats, usually grow-
ing in small clumps of 30—40 simple stems, several feet high.
This gregarious shrub flowers generally only once every seven
years like S. callosus and S. membranaceus. The blue flowers
of isolated clumps appear during September and October and are
conspicuous along the ghats in open situations. S. callosus,
S. membranaceus and S. Neesianus, this latter flowering annually
during the hot season, are in a lesser degree striking objects in the
open landscape. Ligustrum neilgherrense, Indigofera constricta,
Osyris arborea, Lasiosiphon eriocephalus, Glochidion velutinum,
G. lanceolarium, Rauwolfia densiflora, Wendlandia Notoniana,
Olea dioica, Phcenix humilis, Royle, var. pedunculata, both
the stemless and the tree form are prevailing small trees or shrubs
and Scutia indica, *Jasminum arborescens, var. latifolia, Uvaria
Hookeri, Fagrea obovata, Rourea santaloides, Hippocratea
indica, and H. obtusifolia are amongst the most common and

* This species is stated by Dr. T. Cook to be identical with Jasminum
malabaricum, Wgt, * Flora of Bombay,” p. 112, Vol, I],
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widely spread of the woody scandent and climbing shrubs in these
small forests confined to and characteristic of the hard high
level, porous laterite which covers such considerable areas of this
part of Western India.

In the Supa Taluka of North Kanara near Kalpa at an eleva-
tion of over 3,000 feet the higher levels are open, grassy plains
or rounded, bracken covered hill tops. The ravines and valleys
contain small tree forests similar in appearance to those of the
Nilgiris. The climate is exceedingly moist and the tree stems are
even in the dry season clothed with Trichomanes dipunctatum,
Peperomia Wightiana, Adiantum lunulatum, Lycopods, Mosses,
Fruticose lichens and Utriculariezz. The great rounded snowy
tops of the flowering Nana (Lagerstrceinia microcarpa) trees are
conspicuous during the hot season. In this locahty Eugenia
memecylifolia grows gregariously in shady places at the highest
elevation (3,400 feet). Euphorbia linearifolia, a rare species, was
found abundant in the grassy uplands. The handsome Amaryllidea:
(Pancratium parvum) is conspicuous in places. The usual trees
and shrubs found on laterite, also Casearia graveolens, Symplocos
Beddomei, Randia uliginosa, R. dumentorum, Tabernamontana
Heyneana, \Wagatea spicata, Celtis tetrandra, Ficus Tjakela, and
F. gibbosa, form the mass of the woody vegetation.

Further north the high Mahableshwar plateau is covered with
a dense growth of small, stunted evergreen forest. The trunks of
the trees are very short and thick, with long irregularly spreading
branches, and the average height of the canopy does not exceed
30 feet. On the laterite soil the flora is poor in species. The
principal trees are Lasiosiphon eriocephalus, Randia dumentorum,
Actinodaphne Hookeri, Eugenia Jambolana, Mappia oblonga,
Glochidion zeylanicum and Terminalia Chebula. Ligustrum
neilgheerense, Solanum giganteum, Salix tetrasperina, Pygeum
Wightianum, Litseax: Stocksii and the Choua bamboo are less
abundant in the growing stock. Strobilanthes callosus, S.
ixiocephalus, Osyris arborea, and Crotalaria Leschenaultii, called
by Graham the glory of Mahableshwar, are very common shrubs.
The principal climbers on the plateau are Lettsomia elliptica,
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Argyrcia Hookeri, Allophylus Cobbe, and Acacia intsia.  During
the rainy season Hitchenia caulina, Senecio Dalzellii, Phaseolus
grandis, Impatiens Dalzellii (the yellow flowered balsam),
Asystasia violacea, Adenoon indicum, Centotheka lappacea, and
many other grasses and herbs are widly spread throughout
this elevated region. The bracken is as usual common in open
situations.
(70 be continued.)

SAL COPPICE WITH STANDARDS.
BY F. A LEETE, F.C H.

The enclosed photographs were taken in the Charda Sal
Forest, Bahraich Division, Oudh Circle. No. | was taken in April
1899, just after the completion of the fellings, and No. Il within
a few yards of the same place in the following November.

In seven months the average height of the coppice growth was
fully 6 feet,and many individual shoots were as much as 10
feet high. The marks on the staff in the foreground of No. I were
at 5, 10 and 13 feet respectively from the ground.

Very few of the trees in the forest were more than 3 6” in
girth, and the average of the standards was from 2’ 6" to 30"
About 60 were left to the acre.

EFFECT OF LAST WINTER'S EXCEPTIONAL FROST ON
THE FOREST GROWTH IN THE LAHORE
FOREST DIVISION.

BY ATMA RAM, EXTRA ASSISTANT CONSERVATOR OF FORESTS.

The forests comprised in this division are situated in the
plains of the Bist and Bair Doabs and consist of natural forest and
plantations.

The principal forest trees are the following :—

Shisham (Dalbergia sissoo).

Tut or Mulberry (Moru alba and M. indica).

Kikar (Acacia arabica and A. lllOdcsta),
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Farash (Tamarix orientalis).

Jhand (Prosopis spicigera).

Karil (Capparis aphylta).

Pila (Salvadora oboides).

The above are all hardy species, withstanding well the
extremes of heat and cold found in this province. Last winter,
however, owing to the excessive cold, they all suffered in the order
above mentioned.

Early in December last the trees began to shed their leaves
and were quite bare by January. In February the Pila, which is
almost evergreen, assumed a palish appearance, its thick green
foliage shrivelling up and turning yellow. The effect of the frost
on imported species of bamboo  (Dendrocalamus strictus ?) and on
mango trees was disastrous. Many clumps of bamboo were killed
outright, and although precautions were taken to preserve the
young mangoes by covering them all round with thatch, nany were
found dead on the removal of the thatch in April. Plants of
Eucalyptus citriodora planted out in July 1904 suffered severely,
and their stems were dried up, but the roots survived and sent up
shoots in the spring. Piants of E. globulus of the same age, however,
showed no signs of injury.  As a result of the frost all species were
very late in putting out new leaves, and in all cases their reproduc-
tive power was considerably diminished.  The acacias produced no
seed and the shisham, whose seed is generally abundant, very little.
After the thaw many instances of frost-crack were found on
shisham and many trees of this species which from any cause were
not in flourishing circumstances were killed outright.
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CORRESPONDENCE.

TO THE HONORARY EDITOR OF TIIE INDIAN FORESIER,

A TREATMENT FOR HYDROPHOBIA.

I
SirR,—I think Mr. R. D. Hudson will find that Acacia
Jarnesiana fits the Babul tree he writes about, a decoction of the
leaves of which is instrumental in the treatment of hydrophobia.

W. G. BETHAM,
Ahmednagar. Divisional Forest Officer.

IL.

SIRr,—With reference to the enquiry by Mr. R. D. Hudson
in your issue for October 1905, page 583, as to the scientific name
of the particular species of Acacia employed in the Deccan in the
treatment of hydrophobia, I wish to reply through the medium
of your journal as follows :—

Though it is difficult to determine the scientific name of
any plant without a careful examination of botanical specimens,
and very risky to be guided entirely by vernacular names in
attempting such identification, I believe the species about which
Mr. Hudson enquired to be farnesiana. It is only the leaf of this
species of Acacia that is known to possess some hydrophobia-
curing properties, as described, if I remember rightly, in a note
from Hyderabad (?) received in 1901 in the Ledger Branch of the
office of the Reporter on Economic Products to the Government
of India.

K. BANERJEE,
Ledgering Clerk, Office of the Director of

LAHORE: Land Records and Agriculture, Punjab.

20tk November 1905.
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IIL.

SIR,—In reply to R. D. Hudson the Divana babul is pretty
sure to be Acacia farnesiana, dev babul, which has a fine scent,
and a short dark-brown pod.

Talbot calls A. latronum dev babul, but 1 think this less

probable.
F. GLEADOW.

Iv.

SIR,—In reply to the engniry made on page 583 of the
Indian  Forester for October 1905, you may care to inform Mr.
Hudson that the “ Divana babul " is Acacia farnesiana, Willd.

Indian Museum, v Sudder Street, I. HENRY BURKILL.
CALCUTTA:
5¢h December 1905,

ON CERTAIN IMPORTANT FOREST QUESTIONS.

SIR,—In the September issue of the Zudian Forester, ¢ Ineffi-
cient * has called attention to the lack of encouragement extended
to Forest Officers in the study of science. While not in accord
with the writer on several points of the article, I think it cannot
be questioned that it would be to the great advantage, not only
of the members of the Forest Department, but also of Government
to extend such encouragement.

The spur of a money reward for the time and thought
expended in study would be welcome, but there seems to me
great danger of injustice were the proposed scheme of examinations
adopted.

There is, however, another way by which such studies could
be encouraged, and that is by extending to the Forest Department
the privileges with regard to special study granted for the Indian
Medical Service. The higher study of science cannot well be
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pursued ¥ in India and a course of lectures at one of the European
universities or scientific colleges would be highly desirable, and
facilities to this end would be much appreciated by many Forest
Officers.

A further concession that would be of great assistance would
be the deputation of officers who have proved themselves ftted
for one or two months’ study at one of the Indian museums, or, in
the case of botanists, to the Royal Botanic Garden near Calcutta
or to the Ceylon gardens at Peradeniya.

While on the subject of important forest questions, I should
like to express a hope that now that the re-organisation of the
Department is contemplated, the necessity of a scientific and
commercial bureau will not be lost sight of.

It is contemplated to create the appointment of a Conservator-
General for each large Province. Is it too much to hope that each
Conservator-General will be given a Deputy Conservator as
personal assistant? This personal assistant could be entrusted
with the preliminary work of organisation and the staff could be
added to as progress made it necessary.

COIMBATORE : C. E. C. FISCHER,
6th Nowvember 1905. Deputy Conservator.

CREEPERS AND CATERPILLARS.

Sir,—Have any of your readers ever noticed any connection
between creepers and caterpillars? Caterpillars were noticed
defoliating sal trees in North-East Bengal in May last, and since
then they have continued their ravages until now. In many parts
the sil forest presents the appearance of a wintry wooded land-
scape in - England.

It is, however, noticeable that certain parts of the forest are
unaffected, and where the damage is not excessive certain trees
only were defoliated. It was then seen that trees whose trunks

* Once the advantages, such as the formation of a Research Bureau, exist, the

Forest Ofticer will be in a position to study with ag great, and we think with more,
advantage in India than at home.—Hon. Eb,
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were bare of creepers were also bare of leaves, and where a mass
of creepers wound up and encircled a stem the crown supported by
it was full of leaves or only partially defoliated.

The forests in this part have been fairly well cleared of
creepers, though there are still blocks which have escaped this
operation. Here, where the creepers are massive and encircling
almost every sal tree, there are no signs of the ravages of the
caterpillar.  On the other hand, along road sides and in cutting
areas where creeper cutting has been thorough, the landscape has
the appearance a forest at home would bear at the present time.

What is the explanation ?
F. TRAFFORD,

JALPAIGURI : Deputy Conservator of Forests,
30th November 1905. Jalpaiguri Division.

REVIEWS AND TRANSLATIONS

REPORT OF THE FORESTRY BRANCH OF NEW SOUTH
WALES, 1904-03.

This report is one of peculiar interest owing to the fact that it
consists of several sections. The first is devoted to Forestry and
has been drawn up by the Chief Forester, Mr. Dalrymple Hay ;
a second is written by Mr. J. H. Maiden, the well-known botanist,
and deals with his work in connection with the Forestry Branch
in naming trees and also enumerates the papers published during
the year on Forestry and the commercial timbers of the Colony.
A third section deals with the suitability of New South Wales
timbers for railway construction, with descriptions of the various
timbers so used. Mr. James Fraser, Engineer-in-Chief for existing
Lines, also adds a valuable paper on these timbers. The report
continues with a summary of results and conclusions on the
strength and elasticity of New South Wales’ timbers, followed by
a short Note on Government inspection of timber for export,
Sleepers and other timbers for export are at present inspected
by Inspectors of the Public Works Department, and when passed
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are branded with the Departmental mark for the particular class
of timber at one end and at the other with any special mark
required by the purchaser. The specifications for the various
classes of timbers and sleepers are much the same as in India. The
brands for the different kinds of timbers are rather clever. They
are circular about half an inch across with the broad arrow with a
numeral which denotes the officer who marked the timber at the
top ; beneath are the letters N. S. W. and at the bottom the initials
of the particular timber, eg:, GG for grey gum, WM for white
mahogany, and so on. A scale of charges is in force for this
Departmental inspection. A short Note on the Forest Working
Laws concludes the report.

We may add that the value of the report is intensified by
some excellent full-page illustrations depicting some of the fine
forest trees fn site in the forest and some export operations.

On the 3oth June 1903 the forest area reserved for Forestry
purposes was 7,553,717 acres, being an increase of 282,617 acres in
comparison with the area reserved on 31st December 1903. To
administer this charge there is a staff consisting of 1 Chief
Forester, 8 District Foresters, 9 Assistant Foresters, 1 Junior
Assistant Forester, 31 Forest Guards and 8 Acting Foresters.

Under prosecutions for Forest Officers we note that 352 cases
were instituted, convictions being obtained in 314 with penalties
amounting to £372 4s.5d. Three hundred and seventy-two seizures
of timber obtained illegally were made, claims for 38 of which were
preferred, 17 only being upheld. £761 5s. 44. was obtained from
the sale of confiscated material.

In the Forestry Museum 84 sets, comprising 1,651 specimens
of timber, were prepared and issued. A complete exhibit of
commercial timbers in bulk was prepared and forwarded to the
Acting Agent-General in London and fresh exhibits were prepared
for the Museum. \We would ask whether a complete set of the
most valuable of our Indian timbers in bulk has ever been sent
Home and pusked at Home ?

Some 70,200 young trees were sent out from the Gosford
State Forest Nursery during the season (1go4) and planted in
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plantations, parks, streets and roads, agricultural farms, cemetries
and hospitals, &c.; the total cost of maintaining this nursery for
18 months was £911.

The number of saw-mills at work during the year 1904 was
19 in the Metropolitan district and 305 in the country districts.
The number of persons employed averaged 3,655. The total
value of the plant, &c., in the State’s saw-mills was estimated at
£285,925, the value of the timber treated (native and imported)
being estimated at £1,170,932, whilst the output of native timber
from logs amounted to 117,029,000 sup. feet. During the year
Mr. J. Adam, F.CH., A.M, C.LE, of the Indian Public Works
Department, was deputed to visit the State on behalf of the
Government of India on an enquiry respecting the suitability of
New South Wales’ timbers for railway construction. In order to
furnish the Government of India with the fullest and latest
information on this subject, the Premier authorised the publication
of a special brochure entitled * Suitability of New South Wales'
Timbers for Railway Construction.” This Note is reproduced in
the report under consideration We trust to be able to deal with
it in these pages at a later date.

FORESTRY OPERATIONS IN NEW ZEALAND, 1904-05.

Broadly speaking, the Forestry operations to which the Forest
Department in New Zealand chiefly restrict themselves are the
growth of young trees in nurseries and their subsequent planting
out in plantations and enforested lands. There are some nineteen
nurseries, plantations, &c., now under management containing some
eight and a quarter million trees, the number raised in the last
decade being twenty-five million odd. The value of these trees and
other improvements effected is estimated at £111,800. These
figures speak for themselves and show that New Zealand is making
a great effort to improve and enlarge the forests of the country.

As is pointed out in the report, with the gradual increase in
the output of trees at the various plantations, the cost of main-
tenance has increased proportionately. The plantation work,
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owing to climatic conditions, varies in amount from year to year.
The young plants have to be kept clear of fern, grass and other
growth until they have occupied the land from two to four years,
Itis stated, however, that quick-growing trees such as acacia, several
varieties of Eucalypti, Pinus radiata, birch, &c., need no attention
after the second year. An experiment was made of offering to
supply settlers with trees at half rates as the matter had been
frequently urged upon Government. It was found, however, as it
has been found in other countries, that there was absolutely no
demand for such, the information supplied to Government upon
this matter proving unreliable. A magnificent tree and one which
has been largely cut out is the Agathis australis (Dammara
australis), the kauri. In some beautiful illustrations, which add
great interest and considerable value to the report, one of these
trees is shown having a circumference of 27 feet, whilst another
depicts a young tree. The following remarks upon this tree are of
considerable value and interest :—

“ During my recent journeyings in Auckland in connection
with the Scenery Commission, I have had the opportunity of
making minute inspections of several ‘cut-out’ kauri bushes, as
well as two or three areas of kauri forest which had been burnt
some twenty-five or thirty years ago. The districts in which
my inspections were made are the Waitkeri Ranges, \Whangarie
and Puhipuhi.

On all the ‘cut-out’ areas I found that wherever cattle had
been kept out young kauris were growing in abundance—from
seedling plants up to trees 6 inches or 8 inches in diameter. Such
portions are usually on steep creek-sides or ravines where
trespass by stock is impossible.

On the Waitkeri Ranges, near Cascade Creek, a tributary of
the Waitkeri, I found young kauris covering the ground as
thickly as corn in a field. It wasevident that the large trees had
been killed by fire many years since—between twenty-five and
and thirty I was informed—as was apparent from numerous dead
stumps. This particular locality being quite inaccessible to
cattle, owing to its steepness, accounts for the young trees
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remaining uninjured. The largest trees measured quite a foot in
diameter at the base, so that these trees must have grown to this
size since the largest mother trees were destroyed.

The presence of so many seedlings and saplings of varying
stages of growth is due to the larger saplings shedding seed, and
half-grown cones were abundant on most of the trees where they
were not too much shaded by the surroun@g undergrowth.

It is therefore apparent that the regeneration of the
kauri—in certain districts, at all events—has been proved possible
without the aid of man. If fire stock and, more particularly, the
gum-digger could be kept out of cut-out areas, I have no hesitation
in saying that the kauri forests could be renewed at a less expen-
diture than is possible to plant artificial forests of exotic trees.

It is true that kauri is of slow growth, and that a very long
time must necessarily elapse before it can be fit for the axe. But
the kauri trees now being cut for timber purposes have struggled
with their neighbours for supremacy during, perhaps, hundreds of
years, and during this struggle they have probably been partially
suppressed time after time before finally conquering their rivals
in the struggle for existence. This long-continued competition
must necessarily have delayed growth far beyond the actual time
required to reach maturity, as would be the case where judicious
thinning and up-to-date forestry methods are practised. \We have
no knowledge of the actual time required for the kauri to reach
marketable size under advanced sylvicultural methods, but we
are equally ignorant regarding many other trees now being planted
for timber purposes throughout the civilised world. Specimens
of the red wood of California, for instance (which tree we are planting
largely), have been estimated to be over six thousand years of age.
American foresters, however, anticipate that in from one hundred
to two hundred years redwoods will reach a sufficient size for pro-
fitable milling if planted on suitable soil and properly cared for.
I do not venture to predict at what age kauri may mature under
favourable conditions, but I submit that the matter is well worthy
of immediate trial, otherwise the opportunity will be lost for
ever.
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A very few years will suffice to settle the question as to
whether young kauris will spring up from seed scattered by
parent trees which have been left standing on account of some
fault or blemish, and if this is accomplished, tending, transplanting,
and final planting will be saved. This will amount to at least
410 or £12 per acre.

There will of necessity be some expenditure in clearing out
worthless trees and keeping down undergrowth from checking the
kauris for some years, but a similar expenditure is necessary when
dealing with any plantation of trees grown for commercial or other
purposes.

I suggest, therefore, that immediate steps be taken to select
recently cut-out kauri-bush areas, for the purpose of ascertaining
whether it is practicable to re-establish forests naturally. Fencing,
partial clearing, and protection from fire will necessarily follow, but
estimates of probable expenditure must be left until the areas are
thoroughly examined.”

For some years past the practice of bleeding kauri trees for
the extraction of gum has been in operation in North Auckland,
both on private and crown lands. It has been stated that this
operation had no effect on the health of the trees or the value
of the timber, both statements which we are strongly inclined to
agree with the Chief Forester are scarcely in accordance with
the experience gained from experiments carried out with other
coniferous trees

\WWe have alluded to the illustrations which illustrate this
report. Their excellence is only surpassed by their high interest,
and we are of opinion that the example is one which could be
with advantage imitated.

CURRENT LITERATURE.

In the BOTANICAL GAZETTE for October 19c5, Mr. Forrest B.
H. Brown discusses under ¢ A Botanical Survey of the Huron River
Valley ’ the plant societies of the Bayou at Ypsilanti, Michigan.
The * bayou’ is a small area of 60 acres. It includes steep slopes
(the bluff), a large bayou with a stretch of flood plain and stream
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embracing ‘a wide variety of conditions. In this small territory
the plant societies have reached an unmolested development
exceptionally favourable for their study. The object of the author
was (1) to determine what plant societies were clearly represented,
and (2) fo determine, from existing evidence, the influence of the
factors of the environment which, both past and present, may
account for their presence or explain their origin. -It was found
that the vegetation of the bayou and bluff consisted of a number
of plant societies which could be treated under the heads (1)
Peat-forming societies consisting of pond-buds, sedges, water-lily,
willow, tamarack, etc.; (2) flood plain societies consisting of at
first moist sedges, thin elm, ash and maple, and finally walnut and
oak; (3) the bluff societies consisting of oak, hickory, juniper
and thickets. It was found that the peat-forming societies show
sharp tension lines, conforming to depth of water, characteristic
of pond vegetation. Such tension lines become obscured in the
flood plain societies and still more so in the bluff societies, but in
each of them the relation of distribution to soil water, as a
controlling factor, is plainly marked. The definite relation of
certain societies to soil types, shown to exist here, appears to
be due primarily to the capacity of these various soils for water.
Of other factors the influence of light was conspicuously manifest.
The CANADIAN FORESTRY JOURNAL for October 1905 has
an article upon the Montreal Forest Congress held on 21st—23rd
August 1882. This was the first meeting to deal with the subject
of Forestry in Canada. The meeting was in fact a joint one
of the American Forest Congress and the American Forestry
Associations, two separate societies for the advancement of
forestry, and it resulted in a junction of their forces. The selection
of Montreal for the meeting was the result of an invitation
given by several Canadians who attended a previous meeting in
" Cincinnati.  Other articles in the Number are “ Tree-planting in
the West ” by N. M. Ross and Woodland Taxation by J. F Clark.
In the RECORDS of the GEOLOGICAL SURVEY of India for Sep-
tember (Vol. XXXII, Part 3) Prof. C. Diener gives an interesting
paper on An Anthracolithic Fauna from the mouth of the Subansiri
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Gorge in Assam. 1'he Profescor, in describing the fossils sent to him,
points out that as the Subansiri valley is an impenetrable jungle
occupied by hostile tribes, every fragment of evidence may be
considered valuable until their almost unknown area is more
thoroughly explored. The determination of fossils from the
locality was of further importance in view of the interest connected
with the problem of a relation between the coal-bearing
Gondwanas of Assam and marine beds of Permo-Carboniferous
(Anthracolithic) age. Mr. G. E. Pilgrim has an interesting paper
on the occurrence of Elephas antiquus (nomadicus) in the
Godavari Alluvium. This paper we shall hope to treat of more
fully in a subsequent number.

In the ANNALS of the RovaL BOTANIC GARDENS, PERA-
DINIYA, Mr. R. H. Lock has a paper on Studies in Plant Breeding
in the Tropics, and this is followed by an interesting monograph by
the Acting Director, Mr. Herbert Wright, on the * Foliar Periodicity
of Endemic and Indigenous Trees in Ceylon.” A considerable
amount of time has been spent by botanists in the tropics in
studying the foliar periodicities in plant life with the object of
tracing out some of the laws which govern these phenomena.
There are several problems to consider, such as the relationship
between the time, manner and frequency of defoliation of trees in
the tropics and in middle Europe ; how far the phenomena of leaf-
fall and foliar renewal in the tropics are affected by external and
internal forces, and, finally, to distinguish cases in which either or
both of these factors are of importance. In the paper under review
Mr. Wright considers the amount of variation to be met with in
trees commonly deciduous in various parts of Ceylon, the relation
of defoliation to transpiration, and the independent effects of
heat, light, and moisture. The brochure will prove of considerable
interest to Forest Officers.

Nos. 3 and 4 (1905) of the AGRICULTURAL LEDGER series of
the Reporter on Economic I'roducts consist of short monographs
on the ‘ Manufacture and Composition of Indian Saltpetre’ by
David Hooper, and on the collection and composition of the dye
stuff Kamala (Mallotus philippinensis) by the Officiating Reporter.
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The article deals with the distribution of the tree, preparation of
the dye, yield, collecting areas and trade, chemical composition,
adulteration, dyeing and other uses of the dye.

In the BULLETIN ECONOMIQUE of the Direction de
I' Agriculture et du Commerce de I’ Indo-Chine there is an
article of considerable interest on the subject of the cultivation
and exploitation of Hevea brasiliensis in the Sud-Annam. As
the writer ably points out, of all the species of caoutchouc
experimented with, it is the Hevea which has remained the
favourite. The article describes the plant and the various climates
and soils it prefers, methods of planting, extraction of the latex,
the amounts obtained and preparation of the resin.

SHIKAR, TRAVEL, AND NATURAL HISTORY
NOTES.
THE TREATMENT OF ELEPHANTS' HEADS BY
INDIAN MAHOUTS

Could you or any reader explain the reason for daubing
mustard oil on an elephant’s head as is done by Indian mahouts
belonging to the P. W.D. and Military Transport? I see in Vol.
I, page 181, Roger's “ Manual of Forest Engineering for India”
that Mr. Fordyce, Deputy Conservator of Forests, states that
mustard oil should be given to the mahout and care taken that it
is applied to his charge's head.

I have never seen a timber trader’s animal's head thus
annointed, nor have.l seen a Forest elephant in Burma smeared
with oil, and up to date I have always thought it was some useless
custom peculiar to Indian mahouts, which, among other advantages,
attracted the sun on to the poor beast’s skull ; but when I see
a Forest Officer recommending this treatment, I begin to think,
perchance, there is something in it. The book gives no reason,
hence my letter, as personally I would have advocated whitewash if
any dressing on the head was required.

RuBY MINES DIVISION, C. BRUCE,
Burma. Deputy Conservator.
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EXTRACTS FROM OFFICIAL PAPERS.

TASMANIAN TIMBERS.

In his preliminary report on Australian woods Mr. James
Adam, Executive Engineer, P. W, D, India, in referring to the
timber resources of Tasmania, wrote that the official information
published by the Colony was “much lacking in the essential
detailed particulars,” and further that “there were also somewhat
serious discrepancies, and certificates from the railway officials, -
actually using the timbers as sleepers were absolutely wanting.”
Mr. Adam went on to say that, on this being pointed out to the
Premier of the Colony, “he was good enough to issue instructions
for the preparation of a special report on the subject.” Itis
probably as one result of these representations of Mr. Adam that
we have just received from the Honourable Mr. Alexander Hean,
the Colonial Minister of Lands and Works, a copy of an official
publication entitled ¢Tasmanian Forestry, Timber Products and
Saw Milling Industry,” and we have much pleasure in commending
the volume to the attention of the large. and growing circle of
Engineers in India who have recognised the advantages that
accrue from the use of some of the Australian woods. The
expansion of this trade is very clearly shown by the increasing
imports of Australian sleepers at the chief Indian ports, and
particularly at Calcutta. “Tasmanian Forestry” has been
compiled by Mr. J. Compton Penny, Chief Forest Officer, under
the superintendence of Mr. E. G. Counsel, Surveyor-General and
Secretary for Lands, and sets out a description of the timber trees
indigenous to Tasmania, their commercial value and the process of
manufacture, with particulars of the methods adopted by the
Colonial Government to foster the industry. In the increasing
trade in Australian woods to India and South Africa, thus far,
Tasmania has not taken a very large share, but recent engineering
operations have directed attention to some of the special require-
ments which Tasmans’ land timber is particularly able to meet. In
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the execution of the new great national harbour works at Dover
large quantities of Tasmanian timber have been used by the
contractors, Sir Weetman Pearson and Son, Ltd., with very
satisfactory results. Some idea of the extent of these operations is
suggested by the quantity of timber required for the temporary work,
&c., which is stated by Mr. Harold J. Shepstone, in the Scientific
American, to have amounted as a minimum to the following : hard-
woods, principally greenheart and rock elm, 25,000 cubic feet ; soft
woods, pitch pine, redwood, &c., 75,000 cubic feet for permanent
works. For temporary work, 550,000 cubic feet of Blue Gum and
other hardwood ; pitch pine, &c., for superstructure, 850,000 cubic
feet or some 1,500,000 cubic feet in all required in the construction
of a total length of 9,520 feet of piers and breakwaters, so that the
works at Dover provide an exhaustive test of the suitability of
timbers. For the temporary staging Tasmanian Blue Gum piles
are being principally employed, as this wood resists the attacks of
the Teredo navalis or seaworm. Mr. Shepstone writes :—

“ Some idea of the density of this wood may be the better
understood when it is stated that it has a specific gravity of 75 Ibs.
to the square foot, whereas water is but 65 Ibs. A pile of Blue Gum,
therefore, 100 feet long and 20 inches square, would turn the scale
at nearly 10 tons, while an Oregon log of similar dimensions,
having only a specific gravity of 48 Ibs. per square foot, would
only weigh 6 tons, and consequently float.

“To obtain a pile 100 feet in length and 20 inches square,
parallel from top to bottom, demands a tree 15 to 18 feet in girth,
5 feet from the ground, and about 150 feet to the first branch. The
Tasmanian Blue Gum, easily attains this height. Indeed, so far as
height and general beauty are concerned, the Blue Gum is no mean
rival to the famous redwoods of California. A large quantity of the
timber to be seen at Dover came from the yards of Messrs. Gray
Brothers, of Adventure Bay. Mr. Gray, the head of the firm, states
that they often come upon trees from which they could cut piles 160
feet long (that is, 60 feet longer than required by the contractors
at Dover) before the first branch is reached, and others 230 feet
high measure 7 feet through at the butt. Nor are these figures by
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any means the largest recorded for Tasmanian Blue Gum. Mr.
Pervin, formerly Inspector of Forests in Tasmania, and afterwards
in Victoria, mentions having measured a fallen Blue Gum at
Geeveston (on the Huon Rivar) which had a length of 330 feet ;
and Mr. R. M. Johnston, the eminent Government Statistician,
speaks of the ‘ Tolosa Blue Gum,’ also 330 feet high ; and Baron von
Mueller, the well-known Australian naturalist, says of a Blue Gum
growing at Southport in Tasmania that it contained ‘as much
timber as would suffice to build a go-ton schooner” And when
speaking of these giants, it should be borne in mind that they are
not isolated cases, mere curiosities, but that trees of from 200 to
250 feet are fairly common in the forests, extending over
thousands of acres in the Huon and Peninsula districts of
Tasmania, rising high and clear of boughs, like the masts of great
ships.”

The official manual now before us states that a Blue Gum
tree of full growth will average 7 feet diameter at the butt, 100 feet
in length to the lowest branches, and fromm 200 to 250 feet in
extreme height, taking probably three to four hundred years to
attain its full dimensions. For wharf and bridge construction, for
piles and the heavier timbers of superstructure, it is superior to
anything produced in the Australian States. For bridge or wharf
decking it would be hard to find its equal for durability if laid when
thoroughly seascned. For the Dover works several shipments of
Blue Gun piles, hewn square to 18 x 18 and 20X 20 from 70 to 100
feet in lengths, with a large quantity of sawn timber in junk sizes,
were supplied from Southern Tasmania. The high specific gravity
of the timber, its capability to withstand hard driving and its
partial immunity from the ravages of the teredo render Blue Gum
specially adapted for piling purposes. It is used also largely for
railway sleepers, railway wagon work and wheelwright purposes.

Writing of Tasmanian woods for sleepers, Mr. Adam said that
while the hard woods are much less numerous than is the case on the
mainland, there are 14 species of Fucalyptus attaining size enough
to yield timber, but only three are suitable for sleepers,
and of these two only are obtainable in sufficient quantities
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for export. The two being * Tasmanian Blue Gum ” (Eucalyptus
globulusy and Tasmanian stringy-bark (Eucalyptus obliqua). Of

i

this latter “ Tasmanian Forestry ” says, “ Stringy-bark, so called as
its name implies, from the fibrous nature of its bark, is probably
the most valuable tree that Tasmania possesses, inasmuch
as it produces a timber of excellent quality, suitable for all
constructive work and by reason of its general distribution
throughout the island, gives the supply of timber requisite for
extensive saw-milling operations. The average tree at maturity is
of even greater dimensions than the Blue Gum, often attaining a
height of 250 feet, with a diameter of from 12 to 14 feet at the butt.
The wood is, generally speaking, more open and free in grain and
of lower specific gravity than Blue Gum, but equally durable and
adapted for many similar purposes for which that timber is used,
such as in piles, wharf and bridge timbers, &c. For mining purposes,
(underground and surface work), it is largely in demand. Rail-
way sleepers have a life equal to, if not greater than, Blue Gum.
Wood paving is also one of the uses for which Stringy-bark is well
adapted, possessing as it does the requisite qualities for that pur-
pose, vis., durability under wet and dry conditions, evenness of wear,
with a minimum polish under traffic.” The official handbook goes
on to say that “prejudice to Stringy-bark timber is sometimes set
up by the appearance of seasoning cracks, which mostly appear in
the ends of the freshly cut timber—when cut green and exposed to
stringent conditions of sun and wind. These although not desirable
so far as appearance is concerned, do not really affect strength and
durability. The cracks at first noticeable gradually close as the
process of seasoning proceeds, until the whole piece again becomes
thoroughly consolidated.” Other ¢ hardwoods’ described are Ash or
Swamp Gum (which cannot be classed with Blue Gum or Stringy-
bark for durability); Gum Top Stringy-bark, largely used in house
construction ;  Pepperment and Ironbark, both the latter being
consumed in local requirements. The foregoing timbers are dealt
with in Section 1. Section Il describes the Tasmanian “ ornamental
and other timbers 7 Section 111 is devoted to “ Secondary Forest
trees,” producing either timber not in general use, or of a nature
G
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termed “ Fancy Wood.” Section IV gives Botanical descriptions of
the Tasmanian Euncalypti by Mr. L. Rodway. Section V traces the
history and growth of the Saw-milling Industry of the Colony.
Tasmania has long been well to the fore in this direction, for in 1851,
one piece of Blue Gum measuring 146 feet in length, 18 inches x 6
inches, sawn clear of heart and sap, was cut at Long Bay, D’Entre-
casteaux Channel, and forwarded to the first Exhibition in I.ondon.
The Tasmanian record for the longest piece in one length is 160 feet.
This section closes with the specification for railway sleepers and
other timbers for export where the Government certificate is required
and the form of certificate. Section VI consists of a number of
reports on the utility of Tasmanian woods, including one from
Mr. C. C. Nairn, Chief Engineer for Existing Lines, Tasmanian
Government Railways. Section VII gives the results of a number
of tests carried out on Tasmanian timbers in comparison with
English Ash, Beech, and Oak. Section VIII sets out the Re-
gulations under “the Crown Lands Act” of 1903, with the scale of
License Fees for timber cutting. The work is copiously illustrated
throughout and includes a large map of Tasmania.

Some years ago in these columns a leading Indian Engmeer took
the Indian Forest Department somewhat to task for its comparative
neglect of the commercial possibilities of the timbers of the great
forest reserves of India, and his remarks called down on him strong
protests from Forest officers. Perusing this excellent Manual of
Colonial timbers produced at the suggestion of an Indian Engineer,
it occurs to us that the Forest Department of India might do worse

than follow the lead.—/n the Indian and Eastern Engineer.

In our review of Mr. Maiden's notes on the Commercial Timbers of New South
Wales (vide page 98 of volume XXXI), we have already drawn atteution to the
recessity which exists for the preparation of such a hand-book.—Hon, Ep.

MISCELLANEA.

IRELAND AND ITS PROSPECTS.
For how many years will Ireland be in a position to contribute
an appreciable quantity of timber to the markets of Great
Britain ? This is a question which has been for some time troubling
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the minds of native timber merchants in that country, and it is
highly probable that some drastic changes will take place in the
near future to regulate and economise Irish timber resources.
It is a pitiful sight for anyone interested in this question as
they travel up and down Ireland to observe the vast tracks of
land absolutely denuded of timber, and which are yielding but a
bare hand-to-mouth existence for a few gaunt-eyed, destitute
peasants, when it is remembered that this country is, without
doubt, from an expert point of view, the finest in Europe for the
production of good timber under a scientific system of afforestation.

But that spirit of gloomy fatalism which has brooded over
the Irish nation has communicated itself to the soil. It is only
here and there that any attempt, even the crudest, at forestry is
to be found. If trees have sprung up, either from seed or suckers,
as they do in a most prolific manner, and do not happen to be in
the way they are left to grow at haphazard without attention,
and as a direct result of this policy of laissez-faire, the timber
exported is crooked, overgrown, and knotty, and this has un-
doubtedly given the impression that widely exists amongst
English consumers that Irish timber is of such an inferior quality
that no good timber is produced. On the contrary, where timber
has been grown under favourable conditions, whether provided
by Nature or by direct cultivation, and whether it be hardwood
or coniferous, it is found on conversion to be unsurpassed in the
British Isles.

There have been other contributory causes to the want of
systematic forestry, and these are :—

Firstly, a prevalent ignorance of the value of timber. The
writer in his experience in Ireland has come across cases where
some of the best of timber has been felled and cut up into short
lengths for firewood, owing to a deplorable lack of the necessary
knowledge of value, even when it would have been possible to
have obtained a comparatively good price from saw-mills a
little distance down the country.

Secondly, the absence of large land-owners from the country.
Their estates have been left in the hands of agents, payable by a
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commission, who have, naturally, been more energetic collecting
rents than improving property. This means, in most of these
cases, a minimum expenditure, and that any proposal to lay out
money in plantations would be vetoed immediately.

Thirdly, the distance and excessive freight from the nearest
extensive market, which is ecither England or Scotland, and
meaning therefore that the first cost must be extremely low to
permit of competition. The diminishing population and the
dearth of industries in Ireland seriously curtail the home market,
and what limited consumption may occur in this direction is
easily supplied from existing resources without necessitating any
effort to increase them. The low prices which have been paid for
timber for export have held out no inducement to land-owners to
plant for future requirements, particularly when fairly good rents
are obtainable from tenant farmers, for even very poor land, for
grazing.

It should always be remembered when speaking of forestry in
Ireland that, in direct contrast to England, no large manufacturing
industries have yet arisen to oust agricultural pursuits from the
pre-eminent position, but that the farmer is still the most important
member of the community, and that any other interest musi takea
secondary place. Hence the inclination to afforest land is neither
so urgent nor so well developed as across the Channel.

This superficial analysis of the conditions under which
timber has been produced in Ireland may give those whose
acquaintance with this subject is limited, a useful key to the
solution of the question, which is propounded at the commence-
ment of this article, and which we will now proceed to investigate
a little closer.

Most of our readers will remember the devastating gale
which swept across Ireland at the end of IFebruary 1903. An
unparallelled amount of damage was wrought to standing timber,
all the finest trees in many districts being either blown down or
irreparably injured. The direct consequence of the storm was a
plethora of Irish timber on the English market for at least two
years afterwards. Many English merchants went over to Ireland,



1906] IRELAND AND 178 TIMBER PROSPECTS 45

and large quantities of timber were exported, being purchased from
the owners at merely nominal prices. This has very seriously
affected what was, even previously, a very limited supply, and has
at the same time, introduced an extended circle of buyers, who are
busy making as much as they can out of what remains.

The new Land Act, which has recently come into operation,
is also a serious menace to Irish timber supplies. The old land-
lords may have conserved various woods on certain parts of their
estates, but whenever a tenant own comes into possession he at
once flies to the timber to raise a certain proportion of the
purchase money, and at the same time he concludes that he is
removing an obstruction from the ground, which he firmly believes
is retarding the productive possibilities of his land, and he has
of course, no idea of replanting.

Should this kind of thing go on unchecked, it means a
speedy exhaustion of Irish-grown timber—an undesirable result,
which would be attained within a very few years.

From an economical standpoint, the exportation of Irish
timber in the round is radically wrong for many reasons, as far as
Ireland herself is concerned. A much greater interest in forestry
and the timber trade would make itself felt if more of the timber
were converted and manufactured in the country. It would mean
the retention of more money, the employment of more labour,
and a more economical consumption of timber, for which com-
paratively more profitable prices would be obtained in the export
market, on account of the freight being unhampered by the dead
weight of waste,

But even by increasing the manufacture of timber on or near
the growing site, we remain still face to face with the inevitable
consequence of a diminishing supply without any effort towards
replenishment. It means merely postponing the death of the
native timber industry for a year or two.

With the disappearance of the old landowning class, to many
of whom flourishing woods were things of beauty, or formed
at least cover for their game, and who were naturally the people
to look to for the development of afforestation schemes, and the
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acquirement of the land by the present tenantry, to whom some
department of farming constitutes the sole object of living, what
prospects can exist for the creation and improvement of woodlands,
so as to firmly establish and encourage a permanently profitable
industry in Ireland? The only ray of hope which feebly struggles
to enlighten the situation remains in the hands of the Government
under the new Land Act. A hair of the dog that bites is the
only cure. The Crown should either make it conditional, when
advancing the purchase-money, that existing woodlands should be
put in proper order under expert guidance, and should be
reserved for the production of timber, or it should acquire, by
the power it enjoys under that Act, some of th: present large
waste tracts, suitable for the purpose, and establish State forests.
This would vastly increase, after a certain number of years, the
internal wealth of the country, and would constitute a timber
reserve for the markets of Great Britain, which will be badly wanted.

The Irish lowlands are admirably adapted for willow culture,
and the uplands are capable of yielding fine heavy oak, and beech
timber of unequalled toughness and hardness. The timber that
will be very scarce in England after a few years is good ash of
prime quality. Where this is grown in Ireland under favourable
conditiuns, there is no ash in the world which can beat it. Ash
will grow anywhere in that country, even on stone walls or on the
roofs of houses, and if it were properly cultivated on a drained
soil, it would be remarkably tough and clean. As for coniferous
timbers, these would pay very well when delivered to the West
Coast ports of Great Britain.

THE SCARCITY OF ASH.

The following letter, signed “ J. S.” appeared recently in the
London Freld -—

At a meeting of the Institute of Carriage Builders it was
declared that the trade was at no distant date likely to be crippled,
owing to the scarcity of home-grown ash timber, on which the
trade mainly depended. There are signs that the statement is true,
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and I would advise owners who have ash of any dimensions, from
rails to mature trees, to keep it, unless they can get the top price
for it. Like other kinds of home-grown timber, ash appears
to be too often thrown at purchasers at prices much lower than
should be got for it, and the nominal prices recorded at sales,
whether private or by auction, are, I believe, often fictitious.
The value is given away in the measure through ignorance or
otherwise. The timber merchant never leaves a stick of ash in
the wood that will make a tool handle or a rake tooth ; but he
gets it all, as a rule, for the price of the trunk, and gives no great
price for that, unless the vendor is careful. Timber merchants are
now storing ash. Some wood yards are heaped with it, and
much of it has lain in the yard for one or two years, if not longer.
What occurs to one is, how can timber merchants allow capital
of this kind to lie idle solong, unless they get the timber at a
very low price. The other day I saw, what I see often, a yard
heaped high with the best English oak and ash, so high that a
lofty crane was needed to lift the trees on to the top of the heaps
when they arrived from the wood. How long some of the oak
may have lain one could only guess from its appearance, but I
should say two or three years at least. Of course, oak will keep
a good while without injury, but ash will not keep so long exposed
in the open air, and the buyer who can afford to risk large
quantities in that way must get bargains somewhere. In the
yard referred to, in a quiet country town, close to the railway
wharf, there were, I calculated roughly, a thousand ash trees of
all sizes, from poles of 10 cubic feet to trees of 80 feet, and worth
from 1s. 44. to 2s. per foot in the wood. Many of the trees were
black at their ends, on some the bark was rotten, and at the base of
some of the heaps nettles and other weeds were growing up
between and over the trees, showing that they had not been
disturbed for may be a year, and probably much longer. In
another case, a timber merchant at a sale was heard to say that he
did not care whether he got a certain lot of timber or not, as he
had about 100,000 feet standing or lying in different parts of three
adjoining counties,
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PROTECTION OF WOOD AGAINST WHITE ANTS (TERMITES).

All timbers, with the exception of a few of the more expensive
kinds, are subject to the depredations of white ants, whilst so far
no treatment for the protection of wood against these pests has
been commercially successful.

Creosote and other mineral oils have been tried, but they are
not lasting, only partially impregnate the wood, and cannot be used
for indoor work. Various chemicals have also been employed, but,
in general, these are inefficient and too costly. The method intro-
duced, however, by the Powell Wood Process Syndicate appears
to effectually overcome these objections. This process consists in
first boiling the wood in a saccharine solution, which expels the
latent air. In the subsequent cooling the solution is absorbed by
the tissues, with the result that the wood is strengthened and im-
proved in quality. It is afterwards artificially dried, and the ordi-
nary process is then complete, the wood being thoroughly seasoned.

In order to render wood proof against the attacks of white
ants, it is only necessary to combine with the saccharine solution
certain substances obnoxious to these insects, which substances
are absorbed by the wood along with the saccharine solution.
The extra expense is thus confined to the bare cost of the
materials added, which is very small.

Samples treated in this manner were sent out to India by
the above syndicate, whose offices are in Temple Bar House,
E. C, and satisfactory reports regarding the same have recently
been received. The importance of this to everyone concerned in
the preservation of wood against these pests must be obvious.

The application of this treatment will now permit of the
more extended use of wood in tropical countries for all purposes,
and may lead, in many cases, to the substitution of ordinary
timber for the more expensive hard woods.

INDIAN FOREST PROBATIONERS AT OXFORD.—The following
is a list of the probationers for the Indian Forest Service and the
Soudan nominated in 1905 with the Colleges to which they are
attached :—C. W. Armstrong, scholar of Jesus College, Oxford ; G.
C. Clarence, Magdalen College, Oxford ; C. G. E. Dawkins, Balliol
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College, Oxford ; C. C. Gaunt, Exhibitioner of St. Johns, College,
Oxford; H. S. Gibson, Trinity College, Oxford ; H. M. Glover,
Mathematical demy of Magdalen College, Oxford; ]J. Gunn,
Edinburgh University, now at St. John’s College, Oxford; J. K.
Hepburn, Queen’s College, Oxford ; N. W. Jolly, Adelaide Univer-
sity, now at Balliol College, Oxford (Rhodes scholar) ; W. A. H.
Miller, St. John's College, Oxford ; A. J. W. Milroy, Christ Church,
Oxford; A. A. F. Minchin, Exeter College, Oxford; R. L.
Robinson, Adelaide University, now at Magdalen College, Oxford
(Rhodes scholar); E. A. Smythies, Christ’s College, Cambridge, and
Balliol College, Oxford ; and G. C. Wilson, Queen’s College, Oxford.

PROHIBITED IMPORT OF ANIMALS INTO VICTORIA, AUS-
TRALIA.—An Order-in-Council has been issued in the State of
Victoria under the Health Act, 1890, prohibiting the introduction
into the State, on and after the 1st January 1906, of any of the
animals mentioned below from any place outside the Common-
wealth of Australia, New Zealand, or the United Kingdom of
Great Britain and Ireland, except such as may be introduced for
the Zoological Gardens :—

Bull  Calf Mare Stallion Ram Lamb  Deer
Cow Bison Gelding Ass Ewe Pig Antelope
Ox Buffalo Foal Mule Wether Camel Goat

Any person offending against this order is liable to a penalty
not exceeding fifty pounds.

THE MANUFACTURE OF PAPER FROM WOOD-PULP IN
BurMA.—Mr. R. W. Sindall, an expert from Home, has been,
since his arrival from Calcutta, engaged in conducting an experi-
mental investigation under Government auspices at the Government
timber yard at Ahlone towards the utilisation of native timbers in
Burma for the maunufacture of paper. Mr. Sindall, in the course
of an interview, said that the experiments he is conducting aimed
solely at the production of a suitable pulp, as once that was
procured its conversion further into paper need not be a subject
of experiment, but would proceed upon well known industrial lines.
About twelve separate timbers have so far been treated with
thoroughness. The report on the experiments is expected to be

H
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ready about the end of February. In the meantime Mr. Sindall
declared himself unable to say anything as to the commercial
prospects of the experiments.

THE ELMS OF KENSINGTON GARDENS.—Woodmen have
been busy recently felling the elm trees in Kensington Gardens,
which were stated to be a source of danger to the public. These
elms have stood for generations, some dating from improvements
carried out in the gardens by Queen Anne and Queen Caroline
They have also a quaint association with fairy lore, for, according
to the old legend, King Oberon held his Court in the gardens, and
his daughter Kenna gave her name to the town and gardens.

UTILISATION OF TREE STUMPS IN MINNESOTA.—According
to a report from the German Consul at St. Paul, Minnesota, a new
industry is now being developed in the north of that State. The
stumps of fir trees, which have hitherto been unused and com- -
mercially valueless, are now distilled, and turpentine and tar and
tar oil obtained therefrom. The charcoal left behind is not so
heavy as that obtained from hard wood, but it is of good quality and
finds a ready market. Although the new industry is still in
its infancy, about 30 barrels of turpentine, 50 barrrels of tar,
30 barrels of tar oil, and several cart-loads of charcoal are shipped
each month. At present four retorts are in operation, each
of which takes about 20 cubic yards of wood stumps. The
process in the retort occupies about five days, and the procedure
is such that the turpentine obtained differs considerably in odour
from that of the ordinary turpentine of trade. At first this
circumstance prevented its sale, but experiments with the new
product have shown that it is of good guality and is as useable as
the qualities at present sold. In view of the immense quantities
of wood stumps which exist, it is expected that the new industry
will become of considerable importance to the State.

TREE DENUDATION IN PERSIA.— Persia is, next to Arabia, the
most treeless country in Asia, and fuel is one of the costliest items.
A recent report states that the frontier forests are being absolutely
cleared on the Persian side, whereas on the Russian side efforts are
being made to extend them.
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THE UNITED STATES FOREST SERVICE.

\We publish elsewhere the Secretary of Agriculture’s report
on forest progress in the United States. The report is of such
high interest and the praise of the value of the work of the
Forest Service so unstinted that we feel no apology is needed for
printing the note in full.

The United States Forest Service actually came into existence
as an administrative organisation on the 1st February 1905,
the care of the whole of the National Reserves being then
transferred to its charge. Every thing affecting the reserves is
now determined or executed by men of expert knowledge,
familiar with local conditions. Especial attention is drawn by
the Secretary to the fact that the entire force has become a
part of the classified Civil Service. In this fact alone we see the
full realisation by the Americans of the real part played by the
forest in the economy of the State in that the very existence and
well-being of the community depends entirely upon the maintenance
of a certain area under forest and upon the proper management by

I
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experts of the lands, whether State or privately-owned, so main-
tained.

Commenting upon the urgent need of forestry in his
country the Secretary points out that a time had arrived which
presented at once an opportunity and a crisis. Forest destruction
had reached a point at which a not distant end was perceivable.
There were few who believed that the conflicting interests
could be reconciled during the lives of the present generation.
“ That the whole situation is profoundly altered is directly and
chiefly due to the work of the Forest Service” High praise
indeed, from the Secretary responsible for the Department.
Dealing with the financial aspects the Secretary states that a
far more complete control (over the forests) is exercised than
formerly, yet the net cost to Government of all the work of the
Service will be less for the present year than that of the Bureau of
Forestry alone before the transfer. A property worth in cash not
less than $250,000,000 is administered at a cost of less than one-
third of 1 per cent of its value, while increase in that value of not
less than 10 per cent per annum is taking place. As the use of the
reserves increases the cost of administration must, of course, become
greater also, but receipts will certainly rise much more rapidly.
The forest reserves are certain not only to become self-supporting
but a source of large public revenue.

The Sister Service in India offers a hearty welcome to its
young cousin in the New World and its sincerest congratulations
on the unstinted praise accorded to its work in the Secretary’s
first report.

FOREST MUSEUMS
IL—THE GASS FOREST MUSEUM.

In our last issue the question of the creation of Provincial
Forest Museums was discussed and the great usefulness of such,
both to Local Governments and their departmental officers, pointed
out. We drew attention to an excellent institution of this nature,
the Gass IForest Museum at Coimbatore, Madras, whose inception
and creation was due to the initiative of Mr. Gass, Conservator of

Forests, Southern Circle.

B
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We propose here to shortly describe® the arrangement of this
Museum in the hope that the notes will prove of use to others
wishing to follow in the path so well marked out.

The Museum was commenced in 1901, when Mr. Gass
began the collection of specimens of timber and other forest
produce and set apart one of the large rooms of the Conservator’s
office for the purposes of a Museum. At this period he intended
to limit the collections to the Southern Circle. Specimens began
to arrive in February 1902, and their numbers increased rapidly.
During a portion of this year Mr. R. D. Richmond, Assistant
Conservator of Forests, was placed in charge of the arrangement of
the specimens under the direct supervision of Mr. Gass. In April
H. E. the Governor Lord Ampthill visited the Museum and
recorded his warm appreciation of the departure. Since His
Excellency's visit the collections have been open to the public
daily. It was soon seen that it would be an advantage to throw
open the Museum to the whole Presidency and the articies
now exhibited come from the three Circles. Owing to the great
increase in the number of specimens received it was found necessary
to add a room from the District Forest Office adjoining the Conser-
vator’s Office, thus doubling the available space. This arrange-
ment has not, however, proved satisfactory, and Government,
recognising the importance of the institution, have now sanctioned
a new building expressly for Museum purposes ; this building is
now in process of erection, and when finished the 3,000 specimens
collected will be transferred to it.

Turning to the arrangement of the collections, Series I consists
of 314 specimens of timber, bamboos, &c., the chief timbers being
shown in sections, panels and blocks. As examples of the longevity
of the lives of some species of trees, a specimen of teak presented
by the Cochin State is considered to be 455 years of age, a similar
section of rosewood from the same State being 410 years. Sections
of the teak from the Nilambar plantations are also exhibited.
Amongst the items classed under this series (wrongly so we think)

* An able note upon this Museum appeared in the Madras Masl of October sth,
1905.
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are the fruits and seeds of forests trees, fibres (81 varieties), gums
(40) and resins, and vegetable dies and oils (28). Series II con-
sists of bamboos, canes, reeds, creepers, &c.,—115 specimens in all.
The numerous uses to which the bamboo is put by the jungle tribes
are shown here. Series 111 deals with injury to growth, specimens
of timber affected by forest fires, insects, and parasitic growths.
Series IV Geological specimens (no mention is made as to whether
the various kinds of soils of the Presidency are shown) and Series V
Entomological specimens follow, the latter naturally very incomplete
at present. Birds and birds’ eggs would appear to be also included
here, and the series would perhaps be better entitled (together with
the next Series VI which exhibits 139 specimens of skins and
skulls) Zoological specimens. Series VII is devoted to a collection
of weapons and implements used by jungle tribes, whilst the next
series (VIII) contains 24 kinds of snares and traps used by the hill
tribes for taking game. Series IX exhibits ornaments worn by
the hill tribes and X a small collection of their musical instruments.
Series XI is probably one of the most interesting to the visitor. [t
consists of 70 models illustrative of forests operations, boats in use
on the rivers, forest bungalows, &c. For example, a model shows
the wire rope way at Mount Stuart, others an elephant pit, kraal
with a captured elephant and an elephant tamed and at work
dragging timber. Other models show coppicing operations. Series
XIT is a collection of portraits and pictures of forest scenes.
Lastly, Series XIII consists of minor items which cannot be
included under other heads, such as honey, wax, rubber. These, we
think, would have been more in place had they been classified
with the gums and resins and oils as “ minor produce.”

It has not been our purpose here to in any way criticise this
excellent institution but rather to hold it up as an ideal to be
followed in other Provinces. As experience is gained a more
elaborate and minute system of classification of the objects exhibited
will doubtless be evolved. Meanwhile we are of opinion that the
existence of the Gass Forest Museum places the officers of the
department in Madras in a position to be envied by their confréres
in other Provinces of India.
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SCIENTIFIC PAPERS.

CHICKRASSIA TABULARIS.

BY M. RAMA RAO.

In Hooker’s “ Flora of British India,” and in Brandis’ “ Forest
Flora of North-West and Central India,” the capsule of this tree is
described as 3-celled. When I was stationed in the Salem District 1
examined the capsules of this species on more than one occasion
and in different localities, and found them to be generally 4-celled,
with only afew 3 or s-celled capsules. In other respects, the
description of the species given in Hooker's Flora agreed with
the specimens examined by me. [ should be extremely interested
to hear whether the information in the above-quoted works is
based on an examination of a large series of capsules of this
species collected in different localities. Otherwise it would appear
that the floras require alteration on this head.

As regards the size of this tree none of the Floras consulted
by me, nor Gamble’s Manual, give any idea of the dimensions
attained by this species, beyond saying that itis a large tree. 1
happened to see a few splendid specimzns on the Yelagiris
preserved in temple porambokes. The largest of them girthed 18
feet at breast height with a straight and clean bole of about 45 feet
to the first branch. It was quite healthy, sound and vigorous. The
Yelagiri Malayalies call it Sellangatchi, while on the Melagiris of
the same district, it is called Gantumals.

It occurs on all hill ranges of the Salem District above 2,500
feet. Reckless fellings in the past have left but few specimens of
large size, which are chiefly confined to temple groves, religiously
protected by the hill tribes.
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ORIGINAL ARTICLES.

THE DISTRIBUTION OF THE FOREST FLLORA OF THE
BOMBAY PRESIDENCY AND SIND.

BY W. A. TALBOT, ESQ., CONSERVATOR OF FORESTS, BOMBAY.

II.
EVERGREEN TROPICAL FORESTS.

The evergreen primeval forests of the Indian Western Penin-
sula extend over many square miles of North Kanara, and in the
southern talukas of this district, Kumta, Sirsi, Siddapur and
Honawar are continuous towards the west. In favourabie situations
further north, on the Supa and the Yellapur ghats and in the
western part of Belgaum, they occur in isolated blocks or areas
(locally called Kans or Rais) which are surrounded by dry deciduous
and deciducus and evergreen mixed forests of various kinds of
cultivation. Outside the limits of these districts some of the ghat
region in the Satara Collectorate is clothed with tropical evergreens.
The flora, however, of this class becomes less varied and the
number of different species diminishes, as we go further north.
South of Bombay, outside the Presidency limits (Travancore, etc.),
these forests become more perfect with a greater admixture of
Malayan elements. The most distinctive character of this ever-
green hygrophilous compared with the xerophilous Deccan and
the intermediate mixed forests is the presence of Anonacew,
Guttiferze, Dipterocarpea, Myristicex, Palins, Malayan types of
Sterculiacem, Laurinea, Euphorbiacea:, Urticacea and other orders
not found in the latter.

In a tropical evergreen forest, growing under favourable condi-
tions we find four storeys of vegetation. Immediately covering
the soil are seedlings mixed with shrubs and herbaceous species
and in the next zone or storey small or medium sized evergreen
trees 50—75 feet high. The top canopy of great evergreens, often
150 feet above the ground is crowned by giant, sometimes deciduous
trees, of which Tetrameles nudiflora is one of the most common
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and remarkable. The tree stems are in many instances covered
with epiphytic Utricularias, Orchids, Aroids and Ferns (Drynaria
quercifolia, etc.).

In Nortn Kanara where the evergreen tropical Kans are conti-
guous to or surrounded by mixed deciduous forest the diver-
gence between the classes of vegetation is very striking. There
is considerable physical relief in passing abruptly from the strong
glaring sunlight of the open deciduous jungle in the hot season to
the cooler atmosphere and deep, somewhat gloomy shade, of the
lofty evergreens. The bewildering diversity, height and size of the
trees, the universal green and general absence of colour, the great
climbers with fantastic shaped stems, the epithytic orchids, aroids
and ferns, the general stillness and apparent absence of animal
life, appeal to the naturalist, who is satisfied that here at least
the action of man has not affected and changed the original
flora of these truly primeval forests. The principal forces of
nature are in constant action, and there is no annual period
of rest, corresponding to the winter in temperate and arctic
regions or the hot seasons in the dry tropics. On the shady,
moist, well covered soil, the growth is continuous and the
struggle for existence amongst the many species in the zones
of vegetation is very great. The principal causes preventing the
predominence of any one genus or species over more than a limited
area are to be found in the very favourable conditions in which
this strongly differentiated and extremely rich flora is placed.
Many of the species are rare and confined to special localities.
For example, Pinanga Dicksonii is locally abundant only on the
Gersoppa and Nilkund ghats of North Kanara. Alsodeia zeylanica,
Erythropalum populifolium, Apodytes Beddomei, Solenocarpus
indicus, and several other plants have each been collected but once
and may not be again met with for a long time in thesc evergreens.
It is very difficult to correctly identify on the spot many of the
high trees growing inthe Kans. The rapid and continuous growth
produces generally a thin, smooth, greyizh bark with scarcely any
rhytidome. The great height of many of the stems prevents exami-
nation of their foliage, the flowers are also often inconspicuous and
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appear at different seasons of the year. These together with the
diversity of the species, makes a satisfactory interpretation of the
flora almost impossible. In the smaller less varied and more open
deciduous forests such examination is not attended with similar
difficulties. It is of common occurrence to see a tall tree in full
bloom in the evergreens and to be unable to procure specimens
of the flowers, except by felling or sending up a native climber,
both usually very tedious operations. Much of the evergreen region
of North Kanara is somewhat difficult of access, as the dense
undergrowth often bars the way of the observer. The forest path-
ways are also usually bounded by monotonous walls of verdure,
without the relieving colour of conspicuous flowers. However the
five or six zig-zag ghat roads from the Kanara uplands down to the
coast afford excellent opportunities for observing this interesting
and varied flora. The tropical evergreen forests covered a much
greater area formerly in the Sirsi and Siddapur talukas of North
Kanara than they do in the present day. The supari palm (Areca
catechu) cultivation has destroyed thousands of acres of fine forest
and has laid waste a considerable extent of valuable territory,
and this denudation is continually going on as the areca nut palm
plantations require for leaf manure an area of forest six to nine times
as great as the extent of the actual plantations themselves. There
is also the cutting of what is termed “wet or ground betta”
required for this cultivation which involves the destruction of the
undergrowth mostly outside the allotments for dry “betta” (tree
loppings) made to the garden owners. Evergreens in all stages
of decay may be observed, and when these disappear, the gardens
in their immediate vicinity naturally follow. The wasteful
management of the North Kanara betta assignments and destruc-
tion of the Kans has been strongly opposed by the Forest
Department for many years. The supari garden cultivation
principally affects the tropical evergreens which disappear sooner
or later under the destructive treatment, and the Haigas often
hasten the complete destruction of the tree vegetation by burning
the more or less denuded area of their “ bettas ” for cattle grazing
purposes. As long as there is jungle in the vicinity of their
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gardens these people pay little attention to the requirements
of future generations. There is another forest destroying agency
at work in the Bombay Presidency, namely, Kumri cultivation.
Patches of forest, evergreen or deciduous, usually on the slopes or
tops of hills are felled and the timber burnt; fortunately the
evergreen tropical forests were formerly avoided by the Kumri
wallahs, as the labour of felling the high timber was too great. The
burnt surface is rudely tilled and sown with Eleusine corocana (ragi)
and if aliowed the same area is re-kumried the foliowing year, when
the place is abandoned and a new wooded area selected. These
patches of re-kumried forests require many years, probably
centuries, before they are reconstituted. Thousands of acres of
bare hill tops are conspicuous evidence of the effect of this destruc-
tive cultivation in the Honawar, Kumta and Ankola talukas of
North Kanara. Many of these ancient kumries are now covered
with colonies of Stobilanthes (S. callosus, etc.). Usually where
the soil is of fair quality and evergreens and deciduous forests are
contiguous the once destroyed evergreen flora is replaced in the
course of time by a growth of deciduous species. I do not think,
however, that the foregoing destructive agencies have as great or
far-reaching effect on the constitution of the evergreen foresc
flora as the annual forest fires and continual goat browsing have
on the deciduous foiests of the dry districts.

The abandoned bettas and kumri lands in the course of time,
if left to themselves, are gradually recovered with forests. The
surrounding  usually varied flora and a heavy rainfall are
conditions favourable to the reconstitution of the denuded area,
and although the process may take a very long time it is certain
in the end. On the other hand, the Deccan forests, under
the unfavourable conditions of a scanty rainfall and with the
destructive annual fires which traverse such large areas, have
little chance of recovery. The flora of this region becomes poorer
and poorer in the number and size of the constituent ligneus species,
until ultimately little or no tree vegetation remains.

The Bombay tropical evergreens cover a comparatively
small area when compared with those of the Malay Peninsula and

K
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Burma and do not contain nearly so rich a flora. Forexample,
taking four characteristic Malayan natural orders the number of
species in each flora is as follows :—

"M. ... 66
1. Guttifera ... «B. ... 20
' [N. Kan 11
[M- 47

2. Myristice ... 1 B.

Z
-
2
& 0

3. Palmea

Z
-
2
s
R W

M. . 67
B. 33

|\N. Kan. ... ... 8§

A very large proportion of the genera of Malayan origin
in North Kanara contain only one species each, and if there
are several as, for example, in Myristica and Amoora, these are well
differentiated and distinct, which points to an ancient origin.
There are nearly 600 species of trees, shrubs and climbers in the
North Kanara evergreens, and three hundred and twenty species of
woody plants are found in the deciduous mixed intermediate forests
and those of the dry Deccan plains. - Some of these deciduous
species, however, extend into the evergreen zone of vegetation,
but the evergreens themselves are not found away from
the influence of the heavy rainfall along the ghats. The
ten predominant ligneus orders in the North Kanara “Tro-
pical Evergreens” are Euphorbiacew, Urticacex, Leguminose,
Laurinex, Rubiacex, Guttiferar, Dipterocarpea, Acanthacea,
Meliaceze and Anonacea. It is very difficult to place these families
in order of predominance, as the species of this evergreen flora are
combined in endless variety. For example in the Telgiri Kan
near Yellapur (arca about 200 acres in extent) in Kanara, predo-
minant amongst the undergrowth are herbaceous Vcernonias,
(V. divergens, and V. indica), Gomphandra axillaris, Rauwolfia
serpentina, Justicia wynaadensis, Rubia quadrifolia, Memecylon
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Talbotianum, Costus speciosus, Mappia foetida, I.eea sambucina,
and seedlings of Cinnamomum and Caryota urens. In the
small tree zone Flacourtia montana, Spondias acuminata,
Diospyros sylvatica, Litsa:a Stocksii, Callicarpa lanata, and strangely
enough Pajanelia Rheedii (usually found along river banks and
nearly always a rare tree) are common. The ubiquitous and
characteristic Caryota urens, Artocarpus Lacoocha, Myristica corti-
cosaand M. malabarica are also abundant in this zone of growth,
More than half the large trees forming the top canopy belong to
Diospyros microphylla and Polyalthia coffeoides, Dysoxylum
glandulosum, Ficus nervosa, F. callosa and Mimusops Elengi are
also numerous. In this Kan there are no giant buttressed deciduous
species overtopping the evergreens, except a few large and tall
stems of Alstonia scholaris. The more common climbers are Gne-
tum scandens (stems two feet in diameter), Entada scandens and
Cansjera Rheedii. Piper trichostachyon, P. Hookeri, the epiphytic
narrow leafed Hoya retusa, several species of orchids principally
species of Dendrobium, Aroids, Remusatia vivipara, Raphidophora
pertusa, and the ferns, Niphobolus adnascens, Vittaria elongata,
Pleopeltis membranacea, Adiantum caudatum, etc., are abundant
on the tree stems. About a mile away towards the west there is
another Kan with a quite different arrangement of species. One
of the predominant shrubs in the undergrowth there is Psychotria
Dalzellii, which grows gregariously almost like a species of Strobi-
lanthes. The small trees are mostly Actinodaphne Hookeri, Cinna-
momum zeylanicum, Murraya exotica, Litsea zeylanica, Caryota
urens, and Melia dubia. Chickrassia tabularis (Lal devdari) trees
are common and of large dimensions in the highest canopy. I had
250 of these latter marked for telling in this “evergreen” in 1886.
Nearer Yellapur we find another arrangement in one of the Mundgod
road Kans. Here the undergrowth contains Ixora nigricans, Lasian-
thus sessilis, Chasalia curviflora, Glycosmis pentaphylla, ferns and
seedlings of the trees growing in upper zones of vegetation., In the
lower small tree zone Aporosa Lindleyana is very abundant and
supplies the rafters (Suli nulli) used by the villagers. Atalantia
racemosa, Memecylon edule, and Ficus asperrima are also prevailing
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species. The large trees consist of Mangifera indica, Vitex altissima
(common), Ficus callosa, Fugenia hemispherica, Antiaris toxicaria
and others. Two of the principal climbers in this Kan are Embelia
robusta and Ventilago Madraspatana. A few miles from Yellapur,
due west towards the Arbail ghat under a heavier rainfall (150
inches annually), the phytographical constitution of the evergreen
forests changes, the soil is often stony with sometiimes tracts of high
level laterite.  Strobilanthes callosus, S. Heyneanus, S. lupulinus,
S. barbatus and Cacsalpinia mimosoides are common and gregarious
over considerable areas of the undergrowth. This type changes
into hill forests along the Arbail ghat.

There are considerable stretches of forest with few large stems,
often a dense growth of small trees with one or more predominant
species. Aporosa Lindleyana, Atalantia racemosa, Olea dioica,
Nothopegia Colebrookiana, Mallotus-albus, Linociera malabarica,
Celtis tetrandra, Cleidion javanicam, Harpullia cupanoides,
Glochidion Hohenackeri, Mappia oblonga mixed with Cedrela
Toona, Sterculia guttata and Holigarna Grahamii, Grewia umbelli-
fera, Beaumontia Jerdoniana and Anodendron paniculatum are
prevailing climbers. Crotalaria fulva and Breynia rhamnoides are
common bushy shrubs in open situations, and Melastoma mala-
bathricum and Mussaenda frondosa, are usually to be found near
streams and in moist places. On the southern ghatsin North Kanara
from Devimane on the Kumpta-Sircy road to the falls of Gersoppa,
the Malayan element of the tropical evergreen forests becomes stron-
ger and more varied and there is a preponderance of Myristicas,
Dipterocarpez and great trees of Malayan origin. Many species not
at all found or rare in the northern part of the district become quite
common. On the Gersoppa ghat large Calophyllum tomentosum,
(Poon spar), cylindrical stems with their peculiar characteristic
yellowish bark are conspicuous and sometimes associated with groups
of a slender dwarf palm, the graceful endemic Pinanga Dicksonii.
Myristica magnifica, with its wonderful aerial roots, the immense but-
tresses of Tetrameles nudiflora, the great trunks of the purple fruited
Antiaris toxicaria, the handsome flowers and tubercled stony fruit
of Elaeocarpus tuberculatus, the hanging orange coloured inflated
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fruit of Harpullia cupanoides, the thorny scaly climbing scandent
Calamus Thwaitesii and the short thick stemmed palm, Arenga
\Wightii, all combine to give a distint aspect to the rich flora of this
locality. The peculiar grasses, Panicum pilipes, Centotheka lappacea,
and Ischeemum semisagittatum are abundant in the -herbaceous
undergrowth. On the Dodmani ghat further south the most
abundant and striking tree is Diospyros crumenata, (hitherto only
noted in the Ceylon forests), the great cylindrical trunks of which
dwarf the more moderate sized stems of Ailantus malabarica,
Mesua ferrea, Artocarpus Lakoocha, Myristicas, Garcinia Cambogia,
Diospyros pruriens, D. sylvatica, D. assimilis, Clausena Willdenovii,
Sageraa laurina, Chrysophyllum Roxburghii, etc. For several
miles near the top of this ghat there appears to be areas covered
with Eugenia macrosepala, formerly described as a small shrub but
in this locality a small gregarious tree, sometimes mixed with the
almost equally common Travancore Lansium anamallayanum and
Memecylon Wightii. I found also here and only here the rare
climber Erythropalum populifolium, and the still rarer Apodytes
Beddomei, a small tree discovered long ago by Colonel Beddome
in Travancore. :

Near the Gersoppa waterfall, on both sides of the river
above the great gorge, the forests contain many wood oil trees
(Dipterocarpus turbinatus) with smooth bark and huge cylindri-
cal stems. The pathways and roads are covered in places with
their winged fruits during May and June. Elaocarpus serratus,
Pygeum Wightianum, Holigarna Grahamii, Nepheliuin Longana,
large trees of Symnplocos Beddomei, Pterospermum Heyneanum,
and P. acerifolium are a few of the more abundant and common
large or moderate sized species. Amongst the smaller trees and
shrubs Glochidion Hohenackeri, Cleistanthus malabaricus, Alstonia
venenatus, Bragantia Wallichii, Hemicyclia venusta, Dimorphocalyx
Lawianus, Blachia denudata, Mallotus albus, Debregeasia velutina,
Cleidion javanicum, Boehmeria malabarica, Unona pannosa, Chail-
letia gelonioides with its peculiar red arillate fruit, Euonymus
indicus, Croton Gibsonianus, Psychotria flavida and P. canarensis
are some of the principal. The beautiful and ornamental flowered
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Thunbergia mysorensis, Anodendron paniculatum, Chonemorpha
macrophylla, Ellertonia Rheedii, Dalbergia rubiginosa, D. tamarin-
difolia, Derris platyptera, Parsonsia spiralis, Mezoneuron cucullatum,
Calamus pscudo-tenuis, C. Thwaitesii, Salacia oblonga, Gouania
microcarpa and Aeschynanthus Perrottetii are conspicuous climbers
and epiphytes. Inthe deep shade of the undergrowth are five species
of Begonia, (B. integrifolia, B. crenata, B. concanensis, B. trichocarpa,
B. malabarica), Piper subpeltatum, Ixora polyantha and a host of
other herbaceous species, Carex brunnea, Scleria elata, Gleichenia
linearis, Campteria biaruta, Blechnum orientale, Thamnopteris
Nidus, Vernonia divergens, Blumeas, and Crotalaria triquetra are
found covering directly the decep, moist vegetable mould. These
tropical evergreens situated along the crests of the ghats harbour a
sparse population, chiefly Haigas and their dependents. The local
demand for timber is consequently limited and is met by generously
administered forest permit rules. The best known timbers are
yielded by Vitex altissima, Calophyllum tomentosum (P’oon spar),
Artocarpus hirsuta, Shorea Talura, Dysoxylum glandulosum,
Chickrassia tabularis, Cedrela Toona, Eugenia utilis, and Diospyros
assimilis (ebony), the latter mostly of small size. Principally owing
to difficulties of transport and want of accommodation for travellers
this region has been rarely visited by botanists,
(70 be continued.)

BRUSHWOOD BURNING IN THE CHANGA MANGA
PLANTATION.
BY ATMA RAM. EXTRA ASSISTANT CONSERVATOR.

This operation is done annually in the coupe of the year.
After the fellings are over at theend of March the brushwood,
comprising small branches and twigs of the trees felled, is cleared
off 40 feet from the firewood stacks and § feet round the standards
and thrown inside the coupe compartments and set fire to, under the
supervision of the Divisional and Range Officers. This clearing of
the brushwood from the sites of the stacks and round the standards
generally takes about three weeks. The firing is done and finished
in the last week of April. As soon as this operation is completed
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in any one compartment water (the plantation is an irrigated
one) is let in to soak the ground for retrenching and refreshing the
stools and standards. The retrenching in the burnt compart-
ments is commenced and finished in May, the proper irrigation
following the retrenching. Blanks caused by excess burning
The
irrigation and sowings are generally finished by the end of June.

Then tending follows.

or already existing are sown direct with sissu seed.
In August-September the improvement of
the coppice is carried out, noxious grasses, weeds and shrubs being
cut down, and the mulberry, the formidable enemy of sissu, is cut
This is the briefest
account of the brushwood burning in the coupes. But the question

naturally arises whether the process is based on svlvicultural

back where suppressing the sissu coppice.

reasons or others more weighty.
following contrast :—

Reasons for burning brush-
wood :—

(1) There is no sale of the
faggot wood ; people will not
remove it even gratis.

(2) (@) The brushwood hin-
ders retrenching and
quently irrigation.

(6) The trenching out facili-
tates the growth of root-suckers.

(3) Checks, suppresses, or in-
terferes with the growth of
coppice shoots coming under or
in contact with it.

(4) Interferes with the sowing
operations in blanks,

(5) Renders difficult the im-
provement work of the coppice.

(6) Tends to restock the area
by artificial means by reason of
clearing the ground.

conse-

I would invite opinions upon the

Reasons  against burning
brushwood :—

(1) (@) Deprives the soil of

its naturai manure ; artificial

done and
cannot be done in such extensive

manuring is never

too
peor in the second rotation to

areas ; the soil becomes
produce strong shoots.

(b) The soil gets burnt to a
considerable depth along with
its uscful elements of organic
and inorganic matters.

(2) (a) Retrenching is not
very necessary, irrigation being
done by flushing the ground.
It can best be done by making
“bands ” along the
width of the compartments at
convenient lengths

to the level

narrow

according

of the ground.



66 INDIAN FORESTER [FEBRUARY

(7) Harbours certain species These bands can always serve
of insects injurious to forest as irrigation levels in the com-
growth, partments.

(6) Root-suckers always appear when the vigour of the parent
stools dies through fire, though they are much helped by digging
the soil in trenches ; but it is not advisable to make the forest
too dense to produce thick wood which is here required.

(3) Though the brushwood may interfere with coppice shoots
for some time, if the irrigation is successful it must soon decay
and they would get over any damage done.

The large amount of money which is spent in burning and
retrenching can best be utilised, in part, in disengaging the
coppice shoots where interfered with by brushwood.

(4) The already existing blanks must show themselves when
coppice shoots appear, and they can be restocked in convenient
rpaces by planting out.

(5) The cutting back of mulberry, noxious weeds and shrubs
suppressing the sissu will be rather a difficult task, but it is only a
matter of money which can be saved under burning and
trenching, and utilised here, in part, in addition to the original
item. The rate per acre of improvement work may be doubled.

(6) The aim has been to fully stock the area without taking
steps to thin out afterwards ; the result has been the production
of thin wood and consequently loss in money return. It may
be advantageous if trees grow at convenient distances to produce
thick wood and to dispense with the necessity of thinnings which
are surely required in thick coppice forest.

As the demand for sissu and mulberry timber is growing,
there is no reason why good thick stems should not be produced ;
the forest should never be allowed to become too dense so as
to avoid the severe natural struggle for existence. It hasan
advantage of cleaning the boles but never of producing thick
strong stems.

(7) If faggot wood lying on the ground results in attacks of
insect pests, the fire causes death or severe injury to valuable trees
and stools and ultimately gives growth to various species of fungi.
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This is how it happens. The huge fire burnt in the compartments
penetrates the soil more or less according to the amount of
brushwood lying on it and sends up flames high or low accordingly.
The penetration causes death or severe injury to many a stool and
the flames affect the standards according to the degree of their
nearness to the fire. Many a stool comes into direct contact with
the fire and gets cooked or baked. With the irrigation the fungi
begin to grow on the dying or dead roots of the injured stools and
trees, the spores having been brought by water or wind. The most
common of them are the hard flowered fungus and the white-blight
mycelium.* The former appearing at the base and the latter at the
stem and thus developing spread spores all round. No amount of
grubbing out of the affected roots or stems can extirpate them.
Besides the above reasons there are several more against the
burning, such as—(8) Cost of burning ;(9) cost of retrenching ;
(10) injury to some of the valuable standards unavoidable; (11)
injury to some valuable young stools; (12) growth of fungi on
the injured or dying stock ; (13) loss of beneficial moisture; (14)
luxuriant growth of weeds ; (15) loss of some game birds.

TYPES OF FOREST REST-HOUSES IN INDIA.
BY THE HONORARY EDITOR.

We have been greatly struck during tours through India on the
great disparity which exists both in the type and in the varying degree
of comfort of the buildings erected by the Department as rest-houses
for the controlling staff for use during the extensive touring forest
work entails. Whilst fully recognising the fact that the nature of the
building erected must depend to a great extent on the climate it
has to contend with and on the materials available, it is at the same
time an almost universal rule that the worse the climate the staff
has to withstand the poorer the accommadation provided for it.
The Local Administration of the United Provinces, although their
Forest Officers enjoy a comparatively equable and cool climate, have

* Specimens of these fungi have been sent to Dr. Butler, who will, we trust
shortly give us an account of them.— Hox, Eb,

L.
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taken the lead in this matter ; they have thoroughly recognised the
cardinal principle that on the state of a man’s health will depend
the quality of his work and that shattered health in their senior
officers saps the very life from a Service. With a view to obtain-
ing an amelioration in the type of bungalows or rest-houses
existing in other Provinces, we would ask our readers to forward
photographs depicting the present types of rest-house in use in
their circles with notes on their advantages or disadvantages.

We reproduce in this number examples of types of forest
rest-houses representative of those commonly found in the
divisions of the United Provinces. Our acknowledgments are due
to Mr. R. C. Milward, L.E.S,, for the excellence of the photographs
depicted.

Ve are indebted to Mr. IHobart-Hampden, Director, Imperial
Forest School, for the following information on the bungalows we
have chosen for illustration.

The rest-house shown in Plates V and VI is Chaubattia
standing at something like 7,000 feet up in the N. W. Himalayas,
looking over the Ranikhet Chir (Pinus longifolia) forest away to
the snows. with the Tresul right in front—a grand view. Avound
it is the famous Chaubattia fruit garden planted by Government
with the object of inducing the people of Kumaun to grow
orchards of European fruit which is very well adapted to these

hills. The house is of stone and mud mortar, lime pointed and has

an iron-sheeting roof. There are three rooms besides bath-room,

godown, &c.

Plate VII depicts the Lachiwala rest-house situated in the
Dun eleven miles from Dehra and in the vicinity of several different
working circles and a plantation of Bambusa burmanica. This

just as it had become valuable and was beginning

plantation,
genous

to demonstrate how superior this bamboo is to the indi
was clean cut back like so much of the

Dendrocalamus strictus,
It is, however, already

forest by the phenomenal frost of 1905.
recovering.
‘The bungalow has a good plinth, kutcha-pacca walls, thatch

roof and firc-places in the rooms. There are three of the latter
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with dressing-rooms, bath-rooms, and godown. This bungalow is a
good sample of many of the Dun rest-houses.

In Plate IX is shown the Dudwa forest rest-house situated
in the centre of the Kheri Division in Oudh. Itisin the middle of
fine sal forest and from it no less than seven lines or roads (two
of which branch almost immediately) radiate through the heart
of the forest. The house is of brick with tiled roof and tile or
brick floors and sal beams. This type of bungalow was invented
by Captain Wood when Conservator in Oudh and was called
class I.  In this pattern there are two high upstairs rooms with a
verandah running all round, whilst downstairs there are two
ordinary rooms, two long dressing-rooms, twa bath-rooms and
one godown. The staircase is of brick and there are small
verandahs in front and behind. Dudwa has, we understand,
been rendered more useful by adding another room and bath-
roomn upstairs, with some further additions below. These houses
are extremely pacca, but the downstairs rooms are a trifle too
low.

A CURE FOR WHITE LEPROSY.
BY K. BANERJEE.

Psoralea corylifolia, Linn. (Babehi, babacki, bukchi, &e¢.), is an
herbaceous weed, the seed of which is said to be used for scenting
hair oil and for other minor purposes.

But the most important use of it—a cure for leucoderma
(white leprosy)—has been made mention of by several authors, but
without the exact process of preparation being given.

The late Dr. Kanai Lall in his “ Indigenous Drugs of India”
strongly recommended the oleoresinous extract of the seed for
leucoderma, but the authors of the Pharmacographia Indica
state that only negative results were obtained in later experiments
with it.

I believe Dr. Kanai Lall to have been correct in his recommen-
dation so far as the seed of Psoralea corylifolia was concerned, but
only the adjuncts and processes of preparation were wanting.
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I was told of a well-tried and infallible cure for this disease
known to the members of a noble family in Bengal. It is said that
the recipe of the remedy was originally obtained from a hermit or
sanyashi by some one of that family.

I cannot understand what prevented them from making it
known to the public for the good of the unfortunate victims to this
dreadful disease.

I am glad tu'say that after all I have been successful in getting
the exact process of its preparation, the want of which, [ believe,
has up to date stood in the way of successful experiments. Now I
wish it to be made known to the public for verification and appre-
ciation cf its merit.

The seed of Psoralea corylifolia is the.principal ingredient of
the remedy, and the process of preparation is as given below in
full :— )

The seed is first powdered finely and thereafter the powder
is pasted in cow-urine, sometimes in combination with a few
fresh leaves of Edlipta alba—(Vern. names mochkand, bhangra,
babri (Hind.), kesuli, keysuria, &c., (Beng.)—a herbaceous weed of
the Natural Order Composite. Admixture of water is to be
strictly avoided. In order to avoid any mixture of impurity and
dust the cow-urine should be caught, when being passed, in a
stone or glass pot (never in a metallic one)

. The paste thus prepared should be applied thinly over the
white patch twice or thrice a day. The paste sticks very firmly to
the patch, and should be applied one layer over another until the
accumulated layers of paste come off of themselves taking with
them a thin layer of skin from the diseased part.

The application of the paste is to be continued as before, and
the occasional peeling off of the accumulated layer of paste together
with a thin layer of skin should be allowed. Gradually some very
small and scattered spots, other than pure white in colour, will be
visible, and the application of the medicine having been continued
regularly, the said small and scattered spots will almost imper-
ceptibly develop and ultimately turn the whole white patch into
the natural colour of the skin.
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It is said that leucoderma of the purest white type takes a
longer period to cure than the reddish one. The patient should
take gouod and nourishing diet.

CORRESPONDENCE.

TO THE HONORARY EDITOR OF THE INDIAN FORESTER,

“SPIKE” DISEASE AMONG SANDAL TREES.

Sir,—In an article headed * Forest Administration in Mysore ”
which has been reprinted from the Madras Mail in the Indian
Agriculturist of October 2nd, 190s5,1 find the following para-
graph:—* There are some interesting facts in the report about
the sandal ‘spike’ disease. No less than 23,360 trees in the
Mysore District and 673 trees in Hassan had to be uprooted ;
whilst in a few small patches where the major part of trees
were ‘spiked ' and in dense lantana thickets no uprooting was
carried out. Dr. Butler and Mr. Barber made some interesting
experiments to test the contagion of the disease ; 151 healthy trees
were budded with diseased buds, 20 trees were budded with
buds from practically ‘spiked’ trees, 20 more had diseased wood
bound on to branches of which the wood was specially exposed
in order to receive the virus, and 10 more had roots from
diseased trees placed in contact with their roots. But in not a
single case did the disease spread by this means to the sound
trees. The Conservator says that the disease is really met with
in localities where the vegetation associated with sandal is healthy
and vigorous ; and this seems to support the theory that ‘spike’
depends on the amount of nutrition that sandal derives, not from
the soil, but from its hosts in the neighbourhood ; and that if the
hosts are shorter-lived than sandal, the sandal suffers.”

The facts expressed in the above paragraph seem-to support
the views put forward by me in the note on * Spike Discase among
Sandal Trees” published in the Zudian Forester of February 1904.
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I now write to enquire of Forest Officers in Mysore through your
columns whether the suggestion made in paras. g and 10 of my
note have been considered ; and, if so, with what result. As Inga
dulcis is a very fast grower and a favourite host of the sandal, and
one too that would grow very well in almost every part of the
Mysore Province, I would suggest its being extensively introduced
in some of the sandal tracts where the “spike ” prevails.

CaMP GIDDALORE : M. Rama Rao.
30th November 1905.

MEMORIAL TO THE LATE HERBERT SLADE.
SIR,— I enclose copy of a letter I am sending to friends of the
late H. Slade. As there will be some friends in India who are
not known to me I shall be obliged if you can insert the letter
in your nextissue so as to give publicity to it.

RANGOON : Yours truly,
1822 December 1905. W. P. OKEDEN,

DEAR SIR,—I have been asked by many of the friends of the
late H. Slade what Memorial is to be erected to him in Burma.
After careful consideration and consultation with the relatives in
England, I have decided that the Memorial shall be a Fern and
Orchid House to be erected in the new garden of the Agri-
Horticultural Society about to be established at Maymyo. Miss
Slade has written to me asking ine to convey to all friends the
family's deep appreciation of the kind wish to perpetuate their
brother's memory and she informs me that she will send out the
brother’s collection of books (15 volumes) on Orchids, etc., to be
kept for the use of the Maymyo Garden.

Subscriptions to the above Memorial limited to Rs. 10 or
under per subscriber should be sent to the undersigned.

The Committee of the Maymyo Garden will be asked to
arrange for the erection and care of the House and the books
and any surplus subscriptions will be applied in such manner as
that Committee may think suitable,
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Miss Slade informs me that she will arrange for a tombstone
to be erected over the grave at Akyab.

Yours faithfully,
RANGOON : W. P. OKEDEN,
1824 November 1905. Administrator of the Estate of H. Slade.

CREEPERS AND CATERPILLARS.

SIR,—Under this title Mr. Trafford asks in the January number
(p. 28) for an explanation as to why sal trees thickly encircled
with creepers have only incurred partial defoliation from a plague
of caterpillars or have escaped it altogether whilst creeperless trees
were completely defoliated. I have not seen specimens of the
caterpillars referred to, but they will doubtless be one or more of
the species of Lymantria or Leucoma mentioned, as defoliating
Sal trees in Assam and the Bengal Duars, in Departmental
Notes on Insects, No. 1, pp. 63—77, 80-81. These larva feed more
or less gregariously on the trees, and as soon as they have entirely
stripped one they descend to the ground and ascend a neighbouring
one. Now in a forest where some of the trees are encircled by large
creepers the caterpillars will naturally seek for trees without such
impediments to their upward march and therefore creeperless trees
will suffer the heaviest defoliation. A caterpillar coming to a
heavily-creepered tree would commence its ascent, but finding that
the foliage around it was not that in which it was in search of would
weary of the ascent or instinct would tell him that there were more
easily ascended trees close by. Only in cases of very heavy caterpillar
plagues would heavily-creepered trees suffer complete defoliation,
and in such cases it will be found that as food becomes scarcer and
scarcer the caterpillars will be driven to feed even upon the leaves
of the creepers themselves.

E. P. STEBBING.
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REVIEWS AND TRANSLATIONS.

SUITABILITY OF NEW SOUTH WALES TIMBERS FOR
RAILWAY CONSTRUCTION.

In reviewing, in our last number, the Report of the Forestry
Branch of New South Wales for 1904-05, we alluded to the fact that
that Government had recently had drawn up a note on the suit-
ability of the New South Wales’ Timbers for railway construction.
This note was specially prepared for the information of the Govern-
ment of India who had deputed an officer of the Public Works
Department, Mr. Adam, to make enquiries into the subject.

The note commences by dealing with the Timber resources of
the country. Some of the finest belts of forest on the Continent,
occur between the Main Dividing Range and the Pacific. Among
hardwoods the commercial timbers include three varieties of Iron-
bark, Tallowwood, Black-butt from stringy barks, Grey Box, Sydney
Blue Gum, Woolly-butt, Turpentine and Brush Box, Grey Gum,
Spotted Gum, Forest Red Gum, and Red and White Mahogany.
Among conifers, the Moreton Bay and Brown Pines ; while among
the brush timbers and woods of fine grain are Red Cedar, Rosewood,
Red-bean, Black-bean, Birch, Silky Oak, Beefwood, Onionwood,
Blackwood, Native Teak, Coachwood, Sassafras, Tulipwood and
many others. West of the Range where the table-land sinks down
to undulating country and vast plains, through which the tributaries
of the Murray make their way, the vegetation changes to scrub and
open forests, consisting of eucalypts such as Murray Red Gum
along the water-courses with several varieties of Box, and Iron-bark
and Cypress Pine. The area containing timbers of commercial
value is roughly estimated at 20,000,000 acres or about 10 per cent
of the area of the State. The proportion of this wooded area within
the coastal districts (where the rainfall is greatest), 7.e., about three-
fifths, includes the greatest variety and the most valuable of the
State'’s resources.  Up to the year 1904 7,503,200 acres of the total
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forest area had been examined and reserved from sale for the
conservation and perpetuation of the timber supply.

As regards export of timber the amount is comparatively
insignificant at present, the principal trade so far being with
New Zealand in railway sleepers and Iron-bark for bridge construc-
tion, and in Iron-bark, Tallowwood and Turpentine for harbour
works. In addition to this, consignments of Black-butt, Tallow-
wood and Red Mahogany for paving blocks, and Iron-bark for sleep-
ers, Black-butt and Tallowwood for railway carriage building have
been sent to the United Kingdom ; hardwood timber for - paving,
and Rosewood for furniture manufacture to Germany ; Iron-bark
Blue and Grey Gum and Turpentine sleepers to South Africa ; and
small quantities of hardwoods for paving and other purposes have
been sent to the United States of America, Fiji and elsewhere.
There is also a considerable export to adjoining States. In 1903
the total value of export in rough timber comprised 19,000,000 odd
superficial feet, but the trade is a growing one, and promises in
time to assume important proportions. The following figures show
the value and growth of export of domestic timber during the
past ten years:—1895, £45029; 1896, £46,830; 1897, £59,786;
1898, £76,041; 1899, £102,218; 1900, £99,349; 190t, £143,549;
1902, £124,235 ; 1903, £163,258 ; 1904, £158,846.

The note goes on to say that apart from ordinary building
construction in which local timber is largely used, timber for
public works may be classed under three main heads :—Bridge and
jetty material, railway material, including sleepers and timber for
rolling stock, and telegraph poles. Australian woods, it is said,
have within recent years come into use for finer classes of work such
as railway carriages, coach-building, wainscotting and parquetry. -

The State itself possesses large tracts of Iron-bark which it
uses largely itsclf for piles, trams, girders and transoms of bridges,
on account of its strength and durability, and Tallowwood, Grey
and Red Gum, Black-butt, Sydney Blue Gum and stringy bark for
decking and light scantling, Turpentine and Iron-bark being used
for jetty and pier work. The average life of these timbers naturally
varies a great deal, being dependent on situation and climate, but

M
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40 years is recorded for Iron-bark bridge timber, and there are
instances on record where Turpentine piles were found perfectly
sound after standing in salt water for 30—40 years. Experiments
have also shown that this wood can resist the attacks of marine
borers (Teredo).*

With reference to sleepers it is stated that sleepers cut from
the most durable of the Australian hardwoods last much longer
in the track than the timbers commonly used for this purpose
in Europe and North America, even when the latter have been
injected with antiseptic substances such as creosote, sulphate of
copper, chloride of zinc or mercury and milk of lime. Even Oak
thus treated is only said to last from 195 to 25 years in the track
whereas Iron-bark is said to last 25 years in the track in New South
Wales.  Naturally such comparisons are not of very high value
where India is concerned since the climatic conditions are so
different and vary so tremendously in different parts of the
country.

For rolling stock the States use Iron-bark and Tallowwood for
under-framing.  Of other timbers Black-butt comes next. Other
timbers such as Sydney Blue Gum and Spotted Gum, &c., are found
to twist and warp unless well seasoned.

‘I'he note continues with a short description of all the timbers
mentioned in the opening paragraph, their uses and amount available
being shortly commented upon. Some short reports on experiments
made on strength and elasticity of the various timbers follow with
a short note upon Government export timber property marks and
Forest Working Laws. Three handsome plates illustrate the report
which is terse, compact and well written for the purpose in view.
We reviewed in this Journal last yeart a small handbook on the
Commercial Timbers of New South Wales and pointed out how
useful such a work would prove to India and the great necessity
that existed of such a one being drawn up. The necessity exists
as strong as ever, but in addition to such a handbook we require

* Jide vote on the * Ravages of Shipwoims on Australian Hardwoods " and
plate in Vol. XXXI, pp. 106, 107 of thix Journal,
t 1bid, p. 97.
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shorter, more concise ones for use in India by special Depart-

ments, £.9.—
One on Indian timbers suitable for Raiiway Construction.

Do. do. Roads and Buildings Construc-
tion.

Do. do. Canal and Irrigation Works.

Do. do. Telegraph Departiment.

Here in India we are not concerned to any considerable extent
with the increase of the exports of the timber out of the country.
The Continent is so immense and the demand for timber increasing
so largely that what is required of the Department is endeavours
to supply it to the utmost stretch of its capabilities. To do
this we must be able to lay our wares, z.e.,, place our timbers, with
no uncertain voice before the departments who will employ them.
Before this can be done we must list our commercial timbers
and divide them into the various groups required, which can only
be done after testing their strength, durability, &c., in a properly
equipped testing laboratory ; such requires to be set up, for the
Departiment does not possess it and has depended too long on
getting the work done here, there and nowhere with absoiutely
negative, in fact dangerously injurious, results.

With the issue of our commercial handbooks we feel sure that
in many cases it will be no longer necessary for sister depart-
ments to go elsewhere for a large amount of the wood they
require.

FOREST SURVEYS IN INDIA, 1903-04.

On the 1st April 1904, the Forest Surveys ceased to exist as
an independent unit being amalgamated and formed into a Branch of
the Survey of India. The Forest Survey Branch is now, therefore,
under the direct superintendence of the Superintendent of IForest
Surveys, acting under the direction of the Surveyor-General in
India.

The cost of all Forest Surveys with the exception of special
works, such as boundary surveys and the surveys of plantations on
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a particularly large scale, is now uniformly distributed in the
proportion of 30 per cent to topographical surveys and 70 per cent
to the Forest Department. The cost of all first editions of forest
maps drawn in connection with current field surveys is distributed
in the same proportion, while that of second and subsequent
editions and of special maps is borne by the Forest Department.
The annual programmes from the Bengal Presidency are submitted
for approval to the Inspector-General of Forests ; those of Bombay
and Madras to their Governments. The combined programme for
the whole of India is then submitted to the Surveyor-General who,
in consultation with the Inspector-General of Forests, includes it in
the general programme of the Survey of India for the year which
is submitted annually to the Government of India. Minor Forest
Surveys are, as heretofore, conducted by the Local Forest Officers.

The period covered by the report under review is the Survey
year ending 3oth September 1904.

The following statement shows the progress of Forest Surveys
and will, we think, be found of considerable interest.

Detail survey on 4-inch scale and larger scales of Forest
Reserves on 30th September 1904 (approximate areas in square
nmiles).

1
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The report states, however, that it is not contemplated to survey
all the forest area shown as unsurveyed on the 4-inch scale, as the
value of many of the forests does not justify the expenditure, and
existing 1-inch maps will probably in many cases suffice for all
present purposes. With the present estabiishment, forest surveys
throughout India will probably be completed in about six years.
This estimate may, however, have to be modified according to
future requirements of the Forest Department.

We are not in a position to read fully between the lines of the
above paragraph, but we trust it does not mean that the work of the
Forest Surveys will cease before every acre of reserve forest has been
properly laid down by them on the map. We have had experience

of divisions where, valuable or not, the boundaries

enclosing
the reserves were so

ill-defined that constant encroachments
and litigation were the result which meant that a considerable
proportion of the staff in the working season were kept hanging
about the Courts, to the detriment of all work and loss of revenue ;
also the loss of cases owing to the impossibility of producing maps
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which any native Magistrate would accept, our experience being
that no boundary laid down by a forest officer will be accepted by
a native Magistrate.

What the Divisional Forest Officer requires is that the reserves
under his charge, whether valuable from a pecuniary point of view or
not, shall all be correctly laid down on the map. The knowledge
that in any dispute he can go into Court with perfect reliance upon
his maps would, in many divisions with which we are acquainted,
remove a great load from his mind and enable other important
works to be carried out with greater success.

CURRENT LITERATURE.

The first number of the new quarterly publication of the Pusa
Research Institute entitled the AGRICULTURAL JOURNAL OF
INDIA has recently made its appearance and we would heartily
congratulate the Government of India and the Agricultural Officers
more especially concerned with its preparation on the initiation of
a long-felt want. Agriculture and its improvement is of such
great importance to India that it is difficult to realise that the
country has had to wait until the 2oth century for the subject to be
approached in the only way that experience has shown is certain to
give a full return for the time and money expended. There are few
commercial undertakings now-a-days which can succeed without
the aid of the expert and amongst those which certainly cannot do
so ranks, pre-eminently, agriculture. The inauguration of a Research
Institute, an Agricultural College for the training of future
Government employés and, of as great importance, the sons
and relations of great landowners, and of research and experiment
stations scattered over the Provinces, were notable departures.
The corner stone has been put to the work with the appearance
of a journal of the nature of the one under consideration.
The improvement of agriculture and therefore of the condition
of the people and per se of the Government land revenue
should henceforth make great steps forward. This number opens
with a brief review by Mr. F. G. Sly, Officiating Inspector-
General of Agriculture, of the steps taken to improve the methods
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of agriculture by the Government of India in the past and then goes
on to detail the proposals for the work to be done in the
future. Other articles follow by the members of the expert staff
of the Departinent. The columns are open to contributors other
than Members of the Research Staff and we note two articles of this
nature. The first on Cotton in the United Provinces by Mr. W. H.
Moreland, I.C.S, and the second by Mr. C. A. Barber, Government
Botanist, Madras, on the Samalkota Sugarcane Farm. The number
is illustrated by some excellent plates.

“ Forestry in South Africa” is the title of a paper by Mr. D. E.
Hutchins, Conservator of Forests, Cape Town, in SCIENCE IN
SouTH AFRICA for August 1905. The article commences with
some account of the indigenous and introduced timber trees. In
connection with these latter we read that some of the finest timber
trees of the Northern Hemisphere (Cluster Pine, Stone Pine,
Qak, &c.» have now been under cultivation in South Africa for
200 years and may reasonably be considered to be completely
naturalised. A short account is then given of Forestry in Cape
Colony. On the subject of recruitment of the staff it is mentioned
that owing to the prohibitive cost of the training at Cooper’s Hill
the last Forest Officer sent from the Cape went to the American
Yale Forest School and he has since been joined by another one
from Orangia. Owing to the absence of a good Forestry School
in England the proposal to start a South African one is under
consideration! The brochure then continues with brief notes on
Forestry in Natal, Forestry in Orangia (Orange River Colony),
Forestry in the Transvaal and Forestry in Rhodesia. The total
forest area at present in South Africa is given as 640,902 acres.
With the exception of Cape Colony where systematic forestry
has been practised for nearly a quarter of a century, forestry
in the various South African States dates only from the recon-
struction following the war; and it is only in the Transvaal that
there is, as yet, any notable forest expenditure.

In the FOREST QUARTERLY (No. 4 of 19o5) Mr. A. L. Daniels
has an article on the Measurement of Saw Logs and Round Timber,
the Editor a note on Increment of Spruce in West Virginia and
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Fire Losses. In this latter Mr. B. E. Fernow details the increment
put on to small spruce, which had been growing under the shade of
old trees which were suddenly killed off by what was probably a
bark beetle attack, when exposed to more light. These small
trees were of a considerable age—for 6-inch trees were over 80 and
100 years, 8-inch over 150 years old. There was no response to
the changed conditions for 8—10 years after the old timber
had begun to die. It was found that when the growth did
commence the diameter accretion varied from 3{ to 11{ inch in
five-year periods, so that in 25 years a 2-inch tree would have
grown into the §—6 inch class and the latter into 11—12 inch
trees, and so on. Mr. H. S. Graves gives an instructive note on the
rates of growth of Red Cedar, Red Oak and Chestnut. There is
also a note entitled the “ Catalpa Craze ” in which it is pointed out
that the tree does not possess the properties claimed for it,
e, rapid growth and adaptability to all kinds of soil. It is
stated that it is doubtful whether it will ever be really useful for
sleepers. Apparently over 100 years ago when the fear of a
wood famine was agitating Germans a solution offered was the
immediate planting of Catalpa.

Volume XXXII, Part 4 of the RECORDS of the GEOLO-
GICAL SURVEY of INDIA, contains two appreciative notices
of the late H. B. Medlicott and W. T. Blanford, both former
Directors of the Survey. We have already noticed the irreparable
loss which India has suffered by the death of the latter.
C. S. Middlemiss gives a paper entitled a Preliminary Account of
the Kangra Earthquake of 4th April 1605. He pointsout that
unlike the 1897 earthquake which commenced in Assam and North
Bengal, the starting point of the present one was the Kangra District
in the N.-W. Himalaya. Great damage to life and property occurred
in the neighbourhood of the Kangra Valley and Dharmsala as also
in the hilly tracts of the Mandi State and Kulu ; serious damage to
Dehra Dun, Mussoorie, Chakrata and other places in the vicinity
and slight damage to the large towns of Lahore, Amritsar, Jullundur,
Saharanpur, &c.  “ Outside these points, again, in ever-widening
closed curves, the earthquake was felt with continually diminishing
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intensity until the limits of its appreciation by the unaided senses
coincided roughly with part of an ellipse passing through the
following localities :—Quetta, Surat, Ellichpur, False Point and
Lakhimpur.” After a general account the article deals with the
scientific and geological aspects of the shock.

BULLETIN No 38 of the IMPERIAL DEPARTMENT of AGRI-
CULTURE deals with the cultivation and curing of tobacco. It is
stated that one of the most promising of the new industries of
Jamaica is the cultivation of tobacco. Jamaica cigars and cigarettes
are becoming widely known and the culture of tobacco on a large
scale is advocated It is said that Jamaica tobacco has never yet
been used as a pipe tobacco owing to its thick nature, but it is
considered that it would probably do excellently as an ingredient
for a mixture

SHIKAR, TRAVEL, AND NATURAL HISTORY
NOTES.

ON THE OCCURRENCLE OF ELEPHAS ANTIQUUS
(NAMADICUS) IN THE GODAVARI ALLUVIUM.

The following aie extracts from an important paper by Mr. G. E. Pilgrim, B, Sc.,
of the Geological Survey, upon the discovery of a skull of Elephas antiguus (Namadicus)
in the Godavari alluvium which appeared in the Records,

In February of last year, Mr. H. F. G. Beale, of the Public
Works Department, informed the Geological Survey of the
discovery of fossil bones at Nandur Madmeshwar (Lat. 20° 1°;
Long. 74’ 11) which | was at once deputed to excavate. The
locality is on the Godavari river and is about eight miles south of
Niphad station on the G. I. P. Railway in the Nasik district of the
Bombay Presidency.

Great interest must attach to any discovery of fossil bones in
the Godavari alluvium, as so few records of such exist. As
compared with the alluvial deposits of the Narbada, which flows in
a contrary direction, and enters the sea on the west coast of India,
our knowledge of those of the Godavari is very limited, both as
regards the fossil contents, and even as to the nature, thickness and

N
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superficial extent of the alluvium itself. It may not therefore be
out of place to touch upon these points in the course of this paper
as tending to throw some light upon the origin both of the
Godavari and of the Narbada deposits.

That the fossil fauna of the Godavari beds is no less rich than
that of other Indian river deposits is proved by the reports we
have in the past of exceptionally large “finds ” of bones in them.
In but few cases, however, has any trouble been taken to preserve
the bones or turn the discovery to scientific account. At some time
during the fifties, an elephant skull was found in the Godavari
valley. No account of the discovery seems to have been published,
and, so far as I know, the only authentic record of it is contained
in a manuscript note by the late General Twemlow, the original
discoverer. To this Dr. \WW. T. Blanford had access when he wrote
his note on the Godavari gravels.®* He considers that it is the
same as that réferred to by Dr. Falconer in a paper read before the
Geological Society of London,t when he mentioned the occurrence
of Elephas namadicus “ in richly fossiliferous fluviatile deposits of
Southern India.” Major-General Twemlow also seems to have been
under the impression that the skull in question was examined and
named by Dr. IFalconer. \We may therefore conclude that this
Godavari elephant was identified by Falconer as Elephas namadicus,
Falc. and Cautl. It was obtained near Paitan, a town on the
Upper Godavari, south of Aurangabad (19°45"; 75°30"), on the
left bank of the river, and had been washed out of a calcareous
conglomerate, of which the bank consisted. The skull was sent to
Sir Philip Egerton in England, but I have no knowledge of what
eventually became of it. It appears to have been of immense
size, as the tusk is said to have been 29 inches in circumference.
The tusk of the animal which forms the subject of the present
paper measures 25 inches in circumference at the base.

Since 1867 no collections were made from these interesting
deposits until February 1904. 1 shall therefore proceed to the
details relating to this latest fossil find.

* Mem, G-:ni. glll‘. Ind,, Vi., ;; 232.
t Q. G.S., XXI, p. 331; Falconer Pal, Mem,, 11, p. 463.
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In the area which I was able to examine, most of the alluvial
deposit lies on the left bank of the Godavari. The alluvial cliffs
rise to a height of about 60 feet above the general level of the river-
bed and are highest at a point about one mile further up the river
than Nandur Madmeshwar. It was here that I found, embedded
in the gravels, in the very channel of the river, a magnificent skull
of the ordinary Narbada elephant. These cliffs consist of con-
glomerates, gravels, and clays quite devoid of any stratification and
showing evidences of a continuous period of deposition, marked
only by such changes in the character of the deposit as might be
expected in the history of most rivers. Calcareous concretions
(kankar) were not observed in any portion of the deposit. The
river-bed here was perhaps a quarter of a mile wide, but at the
time of my visit most of it was entirely dry and the flow was kept
up only in two or three channels. The broadest of these occupies
the extreme right-hand margin of the river-bed. 7The falls are not
more than 15 feet high, and are entirely of the Deccan Trap.
In fact all the rock within sight here is of the same nature, as is
also the greater portion of the dry bed of the river. To the right
of the river just here there seems to be hardly any trace of
alluvium, although lower down, opposite Nandur Madmeshwar, the
right bank is alluvial. On the left of the river, however, the
alluvial deposit stretches away some distance, but has been
deepiy carved out into innumerable small gullies showing to what
an extent the forces of denudation have been acting. It would
seem as if this alluvial deposit were confined to the immediate
neighbourhood of the Godavari o1 of its main tributaries, one of
which, the Kadva, I followed from the railway. At various
places near its banks the same network of deep channels had been
cut out of the soft alluvial gravels, the existence of which I have
noted on the Godavari. The smaller tributaries, however, had cut
down into the Deccan Trap, and in many cases their sides
consisted only of trap and soil arising from disintegration of
trap. One is therefore led to the conclusion that the alluvium,
though distributed over a wide area and accumulated locally to a
considerable thickness, does not persist equally, and, except in the



86 INDIAN FORESTER [FEBRUARY

immediate neighbourhood of the depositing streams, is either
superficial or altogether absent. It seems highly probable, how-
ever, that the alluvium of the Godavari valley as a whole, even if
it be only superficial, is sufficient to merit a recognition on the
geological map as distinct as that which has been accorded to the
more northern rivers.

Immediately at the foot of the alluvial cliff above mentioned,
the river flowed in three small adjacent channels, in one of which
were the fossil remains. These channels were separated from one
another by a hard, calcareous, gravelly conglomerate, which, next
to the bones, had become cemented into a refractory concrete
material inseparable from the bone. The skull was almost
entirely covered by water about three feet deep. On account of
the alteration in the general level of the water being but slight for
a considerable distance, it proved difficult to lower it at the
required place, while the porous nature of the rock prevented the
dams from being very effective. I supplemented the dams,
however, by keeping a large gang of coolies continually baling,
and in this way I was able to dry the spot sufficiently to extract
all the fossil bones embedded there.

Throughout the operations I was much indebted to Mr. A.
Hill, C.1LE, Executive Engineer at Nasik, for the assistance and
implements which he kindly placed at my disposal.

The position of the animal, as found, was facing upstream
The cranium was resting on the vertical portion of its occiput,
while the inferior part must have been subjected to the erosive
action of the river for several years. Under these circumstances
its imperfections are not surprising. A portion of a tusk lay
detached a few feet in front of the cranium. Closely cemented to
the cranium was the distal end of the femur, the head of the bone
having evidently been jammed by some projecting part of the
skull.  About 4 feet behind the cranium, the pelvic bones were
found. Through the kindness of Mr. H. M. Phipson, the Honorary
Secretary of the Bombay Natural History Society, the proximal
end of the femur and another portion of a tusk have been placed
in our pessession.  Both of these had previously been obtained
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from the same spot by Mr. Beale and sent by him to Bombay.
The whole of the remains are now deposited in the Geological
Museum at Calcutta where the skull "has -been reconstructed and
set up. That all of these belonged to a single individual no
reasonable doubt can be entertained.

In the gravels near the same spot was found a portion of the
lower jaw of a Hippopotamus containing the incisor and canine
teeth. This specimen is unfortunately missing,* but there is little
doubt that it belonged to the subgenus Zetraprotodon and may be
assigned to the species H. palaeindicus, Falc et Cautl. A single
tooth has been identified as that of Eguus namadicus, Falc. et Cautl.
Crocodile teeth were also found, and several shells of Mollusca
which are identical with those that exist in the area at the present
day.

The cranium and bones, which I am describing, and which
represent the species Elephas antiquus (namadicus) Falc. et Cautl,
belonged to an individual of remarkable size. It cannot have
stood much less than 16 feet at the shoulder. The cranium, as
found, is larger than any hitherto recorded. Individual bones have,
however, been found both in India and in Europe, the original
owners of which must have attained an equal or even a greater
stature.  The validity of the name Elephas antiquus, as applied to
the Narbada elephant, will be referred to later. It will be more
convenient to describe first the portions of the animal which the
present find has put into our possession.

The cranium.—The cranium either on one or both sides
possesses all the essential features of the portion above the
maxillaries and the foramen magnum. The occiput on the
right side is complete, with the exception of a small region
lying between the posterior depression and the vertical boss.
On the left side this region is retained, but, on the other
hand, the whole occiput external to the left vertical boss is
broken away, together with portions of the parietal and frontal

* It was stolen during the night fiom my collection of specimens at Nandur

Madmeshwar, presumably by a villager, and subsequent erquities failed to elicit any
information with regard to it.
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and the upper part of the temporal. The foramen magnum
and the occipital condyles are missing. The frontal region and
nasals are perfect. The incisives are only partially preserved. It
will, however, be observed that sufficient of them has been left
bordering the nasal fossa, as well as in the distal region, to deter-
mine their shape and dimensions. The portions of the temporal
fossa below the level of the external auditory meatus are broken
away ; on the left side the auditory opening cannot be observed,
but on the right its position is distinctly indicated. The base of
the zygomatic process of the temporal is preserved on the right
side, and on both sides the orbit with the supra-orbital and post-
orbital processes are well shown. The cranium. like all the bones,
was surrounded by a very hard, unyielding calcareous conglomer-
ate in removing which the bones have lost some substance.

The accompanying plate, Plate VIII, exhibits some of the
more important characters of the present cranium, and the most
casual inspection of it can leave no doubt as to its identity with
the crania from the Narbada beds figured by Falconer in the
Antiqua Fauna Stvalensis, Plates 12A, 12B, Figs. 1—3 and Plate
244, Figs. 4, 4A, as Elephas namadicus. These are the two most
complete crania which have been known up to now, and are
preserved in the British Museum. One of them has small tusks
and probably belonged to an adult female. The tusk sheaths are
broken off almost immediately in front of the nasal foramen. The
other, that of a young male, has large tusks, and shows also the
characteristic divergence of the incisive alveoli. Five other
crania exist in the Geological Museum at Calcutta. These are
all exceedingly imperfect. Two of them, however, show the
supra-orbital ridge, which, until Pohlig’s extensive discoveries of
E. melitensis, Falc. in the Grotto di Pontale von Carini in Sicily*
had been considered peculiar to the Indian species, if indeed there
were not still some Paleontologists left who favoured Professor
Leith Adam’s surmise that this peculiar frontal projection was a
deformity or a distortion produced by compression after death.
The present skull is that of a fully grown male. Plate VIII shows

* Abh, d.k. Bayer. Akad., XVII{, p. 75.
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a side view of the skull which is here reproduced through the
courtesy and with the permission of Mr. T. H. Holland, F. R.5,,
Director of the Geological ‘Survey. It appeared as Plate XII in
the Records from which these extracts are made.

EXTRACTS FROM OFFICIAL PAPERS.

OBITUARY.

We sincerely regret to have to announce the death on
the 14th January last of Mr. C. C. Hatt, Deputy Conser-
vator of Forests. The sad occurrence took place at Raja-
hatkhowa in Assam, but shortly after his return from
leave. Hatt went through his forest education at Cooper’s
Hill (1889—18g1) and joined in Bengal as Assistant Conser-
vator on December 28th, 1891. At Cooper’s Hill he was

a prominent athlete well known on the football field and
was a general favourite amongst his contemporaries.
In Bengal he had made a name for himself as a sound
officer and had been employed for a considerable number

of years on working plans. In 1894-95 he was deputed to
the Morbanj State to inspect the forests of the State and
draw up a scheme for working them.

His many friends in India will sincerely deplore his
loss

REPORT OF THE SECRETARY OF AGRICULTURE ON
THE UNITED STATES FOREST SERVICE, 19z5.*
During the past year the Government work in forestry entered
upon a new phase. Practical work in the actual introduction
of forestry began in 1898, but it was not until February 1st, 1905,
when the care of the national forest reserves was transferred to

* Reprinted from the Report of the Secretary of Agriculture, Mr, J. Wilson, for
19¢5 to the President, Uunited States.
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the Department of Agriculture, that the Forest Service became an
administrative organisation.

This transfer was a logical outcome of the recent work of the
Service. During the last six or seven years it has passed through
a remarkable development, which has followed, but not kept pace
with, the demonstration of capacity for public usefulness. On July
1st, 1898, the Division of Forestry employed eleven persons, of
whom six filled clerical or other subordinate positions and five
belonged to the scientific staff. Of the latter two were professional
foresters. The Division possessed no field equipment; practically
all of its work was office work.

At the opening of the present fiscal year the employés of the
Forest Service numbered 821, of whom 153 were professional
trained foresters. Field work was going on in 27 States and
Territories from the Atlantic to the Pacific and from Canada to
Mexico. Over 9goo,000 acres of private forest were under manage-
ment recommended by the Service and applications on file for
advice from owners contemplating management covered 2,000,000
acres more. During the year nearly 62,000 letters were sent out
from the offices at Washington, the majority of them in reply to
requests for information and advice from the public, of a kind
which could not be met by printed information.

This contrast imperfectly indicates the full extent of the
change which has taken place and the progress which has been
made. Seven years ago there were in the whole United States
less than ten professional foresters. Neither a science nor a
literature of American forestry was in existence, nor could an
education in the subject be obtained in this country. Systematic
forestry was in operation on he estate of a single owner, honour-
ably desirous of furnishing an object lesson in an unknown field.
Lumbermen and forest owners were sceptical of the success of
forest management, and largely hostile to its introduction. Among
the public at large a feeling in favour of forest preservation,
largely on sentimental grounds, was fairly widespread but almost
wholly misinformed. It confounded use with destruction, shade
tree planting with forestry.
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The real need of forestry was urgent. A time had come
which presented at once a great opportunity and a dangerous
crisis.  Forest destruction had reached a point where sagacious
men—most of all, sagacious lumbermen—could plainly discern the
not distant end. The lumber industry vital to the nation at large
was rushing to its own extinction, yet with no avenue of escape
apparent until forest management for future crops should be
forced by famine prices. Meanwhile, however, the ruin would
have been wrought already.

Timber-land owners were selling their holdings or their stump-
age with little evidence of an understanding of their future value,
and lumbermen were compelled by business to keep down the cost
of operations to the iowest terms or market their products at a loss.

FForestry was both an evident economic need and an apparent
economic impossibility. Few well-informed persons believed that
the obstacles to its introduction could be overcome sufficiently to
bring it into common practice among private owners during ‘the
lives of the present generation. ’

That the whole situation is profoundly altered is directly and
chiefly due to the work of the Forest Service.

With its offer of practical assistance to forest owners made in
the fall of 1898, its field of action shifted from the desk to the
woods. The lumberman was met on his own ground. Uncertain
speculations were converted into business propositions and untried
theories into practical rules. Actual management for purely
commercial ends has been taken up and applied on their own
holdings by some of the best known lumbermen in the country.
What lumbermen as a body now think of forestry is illustrated by
the recent effective movement in their National Association to
endow a chair of lumbering at one of the forest schools.

Public opinion generally has experienced an equal change,
and a sound national sentiment has been created. The great and
varied interests dependent upon the forest have been awakened to
the urgent need of making provision for the future. States have
been led to enact wise laws and enter upon a well-considered
forest policy.

(8]
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Forestry is a matter of immediate interest to every house-
‘hold in the land. Forest destruction is no imaginary danger of a
distant future. If it is not speedily checked its effects will sooner
or later be felt in every industry and every home. To make these
facts known is a national duty. The work o education must
continue until public opinion will not tolerate heedless waste or
injudicious laws.

Present standing of forestry.

The period which has passed since 1898 has been, in forest
work, a period of large definite accomplishments and of effective
preparation for the future. Of the exact knowledge concerning
our American forests, upon which the practice of scientific
forestry depends, vastly more has been gathered during the last
seven years than previously from the time Columbus landed. In
1898 the Division of Forestry had hardly approached the specific
problems of - forest management in the United States, and had
developed no efficient methods of attacking them. The records
now on file are based on the measurements of millions of indivi-
dual trees. Commmercial tree studies looking toward management
have been prosecuted for 32 important species. Working plans
have been prepared in 28 States, and field work has been
conducted in every State and Territory in the United States, and
in Porto Rico, Alaska, and the Philippines.

The scientific knowledge gathered in the field has taken form
in a rapidly growing literature of the subject, and has furnished
the basis for a system of professional education To-day there
is scarcely more occasion for the American to go abroad to study
forestry than to study medicine or law.

Besides creating a science of American forestry, the Forest
Service has worked out the methods of operation by which
forestry may be put in practice. It found in existence a fully
developed system of lumbering, which had brought efficiency and
economy of labour to the highest point, but was often wasteful
of material and regarded forests as simply so much standing
timber to be cut. Men taught to regard cheap logs at the mill as
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the supreme test and sole end of good lumbering, justly proud of
their proficiency in a highly specialised industry, and impatient
of restraint, could not be expected to welcome with cordiality
changes for a purpose whose utility they were necessarily slow to
recognise. To work a reform it was necessary to begin with
existing conditions and improve them instead of criticising them.
Had not the Forest Service taken the lead in finding out just how
practical rules for conservative lumbering might be laid down and
carried out forestry could not have reached the point at which it
now stands in the United States.

In the field of economic tree-planting the same story is
repeated and shows definite, important, and permanent results,
It is true that in 1898 farmers throughout the Middle West, where
tree-planting finds its largest field of economic usefulness, were
already alive to their need of planted timber. But the knowledge
of what kinds of trees to plant and how to make themn grow was
imperfect. These were the fundamental problems: (1) The
comparative adaptability of various species to regional and local
conditions of climate, soil and moisture; (2) the comparative
usefulness of the species which can be made to thrive; (3) the
protective benefits of planted timber ; and (4) the rate of growth
and the future yield which can be expected.

Substantial progress towards the solution of all of these
problems has been accomplished. The Forest Service has made
in all 300 separate planting plans for private owners, covering an
aggregate area of over 50,000 acres in 36 States and Territories. It
has completed regional studies of the broad conditions in the New
England States, California, Kansas, Nebraska, lowa, Eastern South
Dakota, Western Minnesota, lllinois, Oklahoma, and the Ohio
Basin in Ohio, Pennsylvania, and West Virginia. These studies
largely supersede the necessity of future individual studies on the
ground. It is now in a position to exercise great helpfulness in
the whole planting movement throughout the United States. It
has established in the minds of Western farmers generally the
facts that tree-planting can be made successful and that it adds to
the money value of their farms. It has also called attention to the
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great hygienic importance of tree-planting on the watersheds;
of public water supplies of cities, east and west; has developed
practical methods for reforesting denuded mountain slopes and for
establishing new forest growth in regions of little rainfall, and has
powerfully contributed to the great work of reclaiming desert
lands through water conservation and to the whole irrigation
movement.

The gain in economy of use.

The Forest Service has in the last seven years added greatly
to our visible forest resources. In the saving of waste it has
enriched the country by many millions of dollars and in this way
alone has added vastly more to the national wealth than its total
expenditures for all purposes during its entire history.

Its most important achievements in decreasing the drain upon
our forests by providing for their more effective utilisation have
been along four lines—determination of the strength of different
kinds of timber, studies of methods by which timber may be made
more durable, efforts to decrease waste in lumbering, and the
discovery and introduction of better methods of gathering forest
products other than lumber.

By its timber tests the Forest Service has established the
suitability of various little-used but abundant woods especially for
structural uses, and has made possible the more economical use of
other woods by an exact determination of their strength. By its
studies of the effects of seasoning and the value of different
methods of preservative treatment, it has opened the way to an
enormous reduction in the drain upon our forests for railroad ties.
What this demand at present is may be realised when it is
considered that if a tree were growing at each end of every railroad
tie laid in the track in the whole United States all the timber
produced would be needed for renewal alone. In other words,
two trees must always be growing in the forests to keep one tie
permanently in the track.

By its studies of lumbering methods the Forest Service has
shown lumbermen how timber formerly wasted in high stumps
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tops, and logs left in the woods could be utilised without added
expense. And a not less serious waste of a great resource was cut
off when the invention of a new method of turpentining made it
possible to eliminate the destruction of our southern forests through
boxing the trees, and at the same time to gather a far larger value
in turpentine than before.

Forest exploration.

Finally, the Forest Service has rendered a great service by its
explorations of forested regions. Useful contributions to the
knowledge of our forest resources have been made through specific
studies of important regions. Such studies have been completed for
New Hampshire, Texas, California, the Southern Appalachians, and
are under way for every important timber region of the country.
In addition the organised collection of the facts of production for
the entire country has lately been begun. In the West, examina-
tions by the Service have been of great value in selecting forest
reserves and locating their boundaries. The guiding principle of
this policy is, of course, that all land should be put to its best use.
This principle the Forest Service has assisted to put into effect by
the recommendations as to what lands should not as well as what
should be reserved.

Reserve administration by the forest service.

The Forest Service had become fully quaiified, by its past
work, for the responsibility laid upon it by the transfer of the
reserves to its administrative charge. The immediate effect of the
change was the opening of the reserves to much wider use than
ever before. This is the natural consequence of intrusting the care
of these great forests to the only branch of the Government which
has the necessary technical knowledge. The inevitable consequence
of a lack of such knowledge must be the restriction of right use or
the practical certainty of misuse Only under expert control can
any property yield its best return to the owner, who in this case is
the people of the United States.
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Under the system of administration now in force everything
effecting the reserves is determined or executed by men of expert
knowledge, familiar with local conditions. This entire force has
become a part of the classified Civil Service. Timber is cut only
under the supervision of trained men in accordance with a plan
carefully prepared to safeguard the permanent welfare of the forest ;
yet the sales of timber have many times increased since the Forest
Service took charge. A far more complete control is exercised
than formerly, yet the net cost of the Government of all the work
of the Service will be less:for the present year than that of the
Bureau of Forestry alone before the transfer. A property worth in
cash not less than $250,000,000 is administered at a cost of less than
one-third of 1 per cent of its value, while increase in that value of
not less than 10 per cent per annum is taking place. As the use of
the reserves increases the cost of administration must, of course,
increase also, but receipts will certainly increase much more rapidly.
The forest reserves are certain to become not only self-supporting
but a source of large public revenue.

Work of the year.

The transfer of the national forest reserves to the care
of the Departiment of Agriculture was effected on February 1st,
1905. The administration of these vast forests fell quietly into
its place in the Service, and has since been conducted with steadily
advancing efficiency. Every office in the Forest Service is actively
concerned in their management, working and planting plans are in
preparation and have been prepared for various parts of them, and
they are absorbing and will continue to absorb a greater and
greater part of the work of the Forest Service.

Forest management.
Public Lands.
On the public lands greater strides were made in the intro-

duction of forest management than ever before. Wherever on
the reserves timber is in present demand working plans are being
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prepared which will insure the best use of the forests. On the
Chippewa Indian Reservation, in Minnesota, the complete success
of the plan to secure the perpetuation of the forests is assured. In
California, Colorado, Montana, South Dakota, and Wyoming
studies of leading commercial trees have provided a basis for the
intelligent management of the forests in which these trees hold an
important place, including many of the reserve forests.

Private Lands.

The movement to introduce forest management on private
lands is spreading rapidly, especially in the Pacific Coast States
and the Middle West. N'early four-fifths of the applicants for
co-operative assistance were small owners. The total area for
which assistance was asked was nearly 1,500,000 acres. Examin-
ations to determine the practicability of management were made
of 22 large timoer tracts in 15 States, and detailed working plans
were made for 8 large and 81 small tracts, with a total area of
almost 2,000,000 acres.

Co-operative working plans for private land have secured
for the Forest Service, at very small cost, data of the most
important character concerning the leading timber trees and
timber regions of the country. The depletion of supply and the
dependence of numerous industries upon our hard-wood forests
make the need of a knowledge of how to perpetuate the forests
urgent. In the Southern Appalachian region and on hard-wood
bottom lands of the South Atlantic and Gulf States the studies
of previous years have been rounded out, and the Forest Service
is now equipped to recommend with confidence practical methods
of management for commercial ends.

Forest Extension.

Up to the present year the work in extension found alto-
gether its largest field of usefulness in the preparation of planting
plans for farm protection and local timber supply in the scantily
timbered regions of the Middle West. It is certain that tree-
planting wili always hold an important place in farm economy,
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but it is more and more becoming possible to supply the needed
information for this work from the central office as a result of
regional studies. The large projects involved in the establishing
or replacing of forests on reserve lands now unforested, and in
demonstrating to the consumers of timber that they must provide
for their future needs, will probably for the next few years increas-
ingly claim the attention of the Forest Service.

During the year a revision of the terms of co-operative
assistance was made to induce wider acceptance by small owners.
Up to the present time 380 planting plans have been made, of
which 49 were made during the past year.

Reserve planting during the year included the establishment of
nurseries in the Santa Barbara and Gila River Reserves, broadcast
sowing and field planting on the Black Hills Reserve, and field
planting in the San Gabriel and Dismal River Reserves, besides
the extension of previously established nurseries. The experiment
in broadcast sowing in the Black Hills is especially notable,
because the results obtained now appear to be entirely favourable
and because success has never before been gained under this
method in this country. The significance of this fact lies in the
enormous difference in the cost of reforesting by sowing seed on
ground not previously prepared and of rearing and transplanting
nursery stock for large areas.

Forest-replacement studies were prosecuted during the year
in the ‘Wichita, Prescott, Pikes, Santa Barbara, San Gabriel, San
Bernardino, San Jacinto, and Sierra Reserves.

By the completion of the co-operative study conducted in the
State of California valuable information was secured concerning
the relation of chaparral to water conservation and forest renewal
and concerning fire-protection.

Forest Products.

~ Lines of co-operative work now completed have brought
definite and important results in introducing preservative treat-
ment as a means of increasing the durability of ties and thereby
decreasing the drain upon the forests. The results give good
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reason for the belief that tie preservation will shortly become
practically universal. '

The study of the preservation of telegraph and telephone poles
promises further economies of the same kind.

In timber tests, studies of red gum, red fir, western hemlock,
and loblolly and long leaf pine have furnished facts which will
lead to the wiser use of these species and of structural timber
generally. Strength tests of woods for other purposes have been
begun, and methods have been prepared for the more extensive
prosecution of this very practical work ; but the full utilisation of
the opportunity presented for public usefulness must wait until the
necessary facilities are provided.

Dendrology and Forest Exhibits.

Progress was made during the year in the general study of
forest distribution, classification, and composition throughout the
United States, especially through regional studies. Previous studies
of basket willows and turpentining methods have been continued
with further helpful results.

MISCELLANEA.

THE APPOINTMENT OF PROBATIONERS TO THE FOREST:«
SERVICE.

In spite of the complete failure to obtain candidates last year
we see from a paper recently issued that the Secretary of State is
going to renew the effort to obtain candidates for the Forest
Service on the lines described in our issue of July (pp. 361-369) of
last year.

We extract the following from the circular in question:

Appointments—The Secretary of State for India in Council
will, in the summer of 19go6, make not less than ten appointments
of Probationers for the Indian Forest Service, provided that so

many candidates are in all respects qualified under the conditions
p
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hereinafter set forth, upon the results of a competitive examination
to be held in London on the 28th August 1906, by the Civil Service
Commissioners.

Age—The age-limit is fixed between 18 and 21 years.

Qualifying Examinations.—A candidate must have passed or
must undertake to-pass before October 1906 (failing which his
selection would be -cancelled) Responsions at Oxford or the
Previous examination at Cambridge or some one of the "other
examinations held (1) by these Universities, or :2) by the Universi-
ties of London or Dublin, or 3) by the Joint Board of Examiners
for the Scottish Universities, or the Scotch Education Department,
or (4) by the College Entrance Examination Board of the United
States of America and recognised by the Universities of Oxford or
Cambridge as equivalent to Responsions or Previous, or must have

passed an examination at some foreign University which, in the
opinion of the Secretary of State in Council, is at least equivalent
to any one of the competitive examinations above mentioned.

Subjects of Examination —The subjects of the competitive
examination to be held in August are Mechanics and Physics,
Chemistry and Botany. There will also be a qualifying examination
in German to be passed. Only the elements of the three above-
mentioned subjects are required and French is not included in the
cxamination.

We can only reiterate the opinion held by those who have
viven the subject careful consideration that men obtained on the
above lines are not the men required for the Departient, nor are
they likely to be able to carry on successfully the work which is
now reaching so high a state of efficiency in India.

TuE DIRECTORSHIP OF THE ROYAL BOTANIC GARDENS,
KEW.—Our readers will join us in sincere congratulations to
Lieutenent-Colonel D. Prain, F.R.S, LM.S, late Director,
Royal Botanic Gardens, Calcutta, who has recently been appointed
Director of the Royal Botanic Gardens, Kew, in succession to Sir
W. Thiselton-Dyer. Colonel Prain took up his duties on December
16th last.
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THE REVUE DES EAUX ET FORETS.—We note with regret that
M. A. Mélard has resigned the Editorship of the Revue des Eaux et
Férets after having charge of our distinguished contemporary for a
period of three years Our readers will join us in our feelings of regret
at the step taken by M. Mélard and in offering him our sincere con-
gratulations on the eminently competent manner in which he has
carried on the periodical, to which, we are glad to note, he will still
remain a contributor. M. Made'in has kindly undertaken to act
in the place of M. Mélard.

THe EARTHQUAKE IN UpPPER INDIA.—On Wednesday, the
6th December, Mr. T. H. Holland, F.R.S., Director of the Geologi-
cal Survey of India, delivered an extremely interesting lecture to
the Asiatic Society of Bengal on the recent Earthquake in Upper
India. The lecture was illustrated by an unique series of lantern
slides prepared from . photographs taken for the Department, and
was in anticipation of an exhaustive paper on the subject which
will appear shortly in the Memoirs of the Geological Survey of
India. Mr. Holland exhibited a series of charts upon which
isoseismic lines had been placed which showed an epicentrum both
in the Kangra Valley and about Mussoorie, which places are some
one hundred and fifty miles apart. It was shown that at both these
points there is a marked embayment of the tertiary rocks of the
lower slupes of the Himalayas, into the old Himalayan rocks proper,
and the general rise of these latter rocks in the Kangra neighbour-
hood is more abrupt than elsewhere in the Himalayas. The earth-
quake is attributed to stresses resulting from these conditions,
Photographs were reproduced which tended to show from the
evidence of ancient forts and temples that no such severe shock
had been felt for a minimum of 1,000 years.

OBITUARY.—We regret to report the death at his native
village of Babu Srudhur Chakravarti, a retired Extra Assistant
Conservator of Forests of Bengal. He served for over 30 years in
Bengal and is said to be the only native officer who has yet
secured a pension in Bengal after serving up to the age-limit.
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SPARKS FROM ENGINES.-—£150000 COMPENSATION.—A
correspondent has forwarded us the foilowing extract from the
Daily Telegraph :—

On August 15th last year sparks from the locomotive of a
goods train set fire to the great forests in the vicinity of Runzlau
and Primkenau, belonging to the Duke of Schleswig-Holstein,
Count Dohna, and thirty-one other landowners. A great quantity
of timber was destroyed, and all the landowners brought actions
against the Prussian State Railways Administration.

Judgment has to-day been given for the plaintiffs with
damages aggregating £150,0co sterling.

A RUBBER POLO BALL.—In a report of a game of polo at
Newport, Rhode Island, on September 2nd, between two teains of
well-known players—the winning side including Reginald C.
Vanderbilt—the New York 77mes says:

“The feature of the match was the use of a new polo ball,
being of hard rubber with a pneumatic covering. The ball was
tried as an experiment at the request of William A. Hazard, Sec-
retary of the Polo Association. It seemed to lack speed when
hit and had a tendency to bound in the air instead of rolling well
over the ground. The well-known sound also was lacking when
the mallet came in contact with the ball. After playing with it
a few minutes Mr. Agassiz cried, ‘ Throw out a good ball,” and
the customary wooden ball was produced. The new ball was
not tried again. It was the opinion of the players that the pneu-
matic ball seemed dead when struck compared to the wooden one.
Harry S. Kip refereed the game.”

Secretary Hazard has not given up his interest in having
a rubber polo ball tested, and is certain that the players are pre-
pared to consider such a ball on its merits. As to objections
heard to it thus far he informs 7/e India Rubber World :

“ was told that it scemed too dead ; they could get too little
distance from it. They .said they likcd the sound of the wooden
ball ; they could judge from the sound whether it had been hit
square, and so on. They complained that it became wild readily, and
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for that reason they could not play it longer than a wooden
ball.”

Mr. Hazard is still negotiating with rubber manufacturers, one
firm of whom write to us: “ We have made a few pneumatic polo
balls, and they have been pronounced excellent in certain features
by some players who have urged us to complete the ball in all its
details. This we are trying to do, and we hope to bring it out
next season.”

AFFORESTATION IN IRELAND.—Mr. Augustine Henry, speak-
ing on Saturday before the members of the Irish Literary Society
on * Forestry in Ireland,” said that there was one serious problem
n Ireland—that, alone of all the white men's countries in the
world, its population was steadily declining. They all knew very
well to what the emigration was due. It was due to the lack
of employment, and he had taken an interest in the subject of
afforestation because he saw in it a means of providing a.considera-
ble amount of employment in the present and the future, and a
means of checking that emigration which was draining the life of
Ireland.

Hict PRICE FOR RUBBER.—The Z7mes of Malay reports
that at an auction sale at Singapore on July 26th, $4.10 (silver) per
pound was paid for * Para sheets” from Plang estate, owned by
Edwin Philips, of Sungei Siput, Perak, Federated Malay States
This price was equivalent, at the exchange rate then current, to
about 6s. 111{d. [=+$1.683{] in London. The rubber was reported
to be of good colour and free from mold.

HiLL Roaps IN THE SouTH OF INDIA.—The Pallapollieum-
Chinnar road, which is intended to connect the planting districts
of Travancore with Coimbatore and the West Coast, nearly
completed, already carries a considerable timber traffic from the
Anamalai forests. Four feeder roads in connection with the main
ghaut road on the Anamalais are in hand. They are intended to
further open out this new and important planting district. Several
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feeder roads on the Shevaroys, to connect the planting areas with
the ghaut road to Salem, were in progress. The Tellicher1y-Coorg
road, which is the main trunk road connecting Coorg with the
West Coast and carries an average traffic of 200 carts a day, is
now undergoing substantial improvement. The necessity for
opening up the planting district of the Lower Palnis has long been
recognised, and in 1902 a bridle-path of gradients suitable for cart
traffic from the foot of the hill near Athur to Kanalkadu, a
distance of 12 miles, was sanctioned. It was afterwards decided
to widen this into a cart road with branches to Iyempoliem and
Tandigudi, of which about 14 miles were practically completed
during the year. An extension of this cart road to Kodaikanal
vid Law's ghaut has also been proposed and is now being
estimated for.
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PROVINCIAL FOREST TRAINING SCHOOLS.

How to educate the lower grades of the Provincial staff in
forest business is a question which must often have presented
itself both to the Conservator of the Circle and to the officer in
charge of the forest division. It is a matter which has yearly been
acquiring a greater degree of importance until to-day, in most
parts of the country, it faces the departinent as probably one of
the most urgent problems requiring solution. In the early days
of forest conservancy the services of the Forest Guard, to go to the
lowest rung, were required as much as a guide in, as a guardian of,
the forests. The superior officers were occupied in ascertaining
what the forests contained, their extent in demarcating new
reserves and in removing timber from accessible areas for railway
purposes—in all of which operations the educational knowledge
required from the lower subordinates was not excessive. The
question of educating the upper ranks of the Provincial service —
the Ranger quickly forced its way to the front and the Dehra

School was founded with this purpose in view. The School
Q
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has produced the present Extra-Deputy, Extra-Assistant, the
Ranger and Deputy Ranger. \We trust in a subsequent article
to deal with the training given at the Dehra institution. For a
time the assistance given by the Dehra Dun trained Ranger and
Deputy Ranger afforded considerable relief to the Divisional Officer.
The stage had not yet been reached when forest education of
some sort was essential throughout the ranks of the department.
Reservation and demarcation progressed hand in hand with the
amelioration of the forests up to a point when it became possible
to bring them under working plans. Scattered throughout the
continent there now exist numberless demarcated tracts worked
under well-thought-out plans, requiring a highly technical staff to
ensure that every provision and prescription laid down shall be
carried out in so far as is humanly possible. The untrained officer
in the Provincial service is no longer of any use. From highest to
lowest some training is required and the instruction must be given,
of course, in proportion to the intellectual attainments of the class
it is possible to recruit. The Forest Guard, and the Forester
immediately above him, can no longer, if they are to be of any real
use, remain the uneducated jungly inhabitants of the forest tracts
in which they have been reared. So far as is possible they are
still the men required for the posts, but it has become essential that
they should be given in some manner a certain amount of training
in the work required from them. '

The point we wish to consider in this article is how should this
training be imparted and to what extent is it required ?

Last year we reproduced in this Journal* proposals under
consideration in Madras for a training school in that Presidency.
The suggestions made by the Board after consultation with the
Conservators were that a training school for Foresters and
Guards should be instituted in each Circle, and that a three months’
course in the vernacular, confined to practical field work, be given.
These proposals were not accepted in their entirety by the
Madras Government, and in one cardinal point they radically
modified the suggestions. The training of the Forest Guard was

* Volume XXXI, p. 2835.
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cut out altogether. They sanctioned the formation of a training
school for Deputy Rangers and Foresters already in the depart-
ment, who had not had the benefit of training in the Forest
School at Dehra nor were likely to be deputed there; the school
to be also open to candidates for the appointments at their own
expense. The course was to be a six months’ one, two separate
courses being thus undertaken in the year, the students in each
term not exceeding 30. The instruction was to be given by an
Extra-Assistant Conservator assisted by a Ranger, the direct
control of the school being under the Conservator. The subjects
to be taught were laid down as elementary surveying, demarcation,
fire-protection, supervision and execution of works, elementary
principles of sylviculture, mensuration, gymnasium. This school
was inaugurated on the 1st April last and has been in existence
nearly a year.

The formation of this school has shown that the Madras
Government are fully alive to the great necessity of training the
subordinate staff, and we have little doubt that the case of the
Guard will in itself receive attention at a not distant period.

Turning now to India we find that the Guard and Forester are
entirely uneducated in forest matters, and for the most part the
greater number of the Deputy Rangers are in the same position.
In other words, in a great part of the country highly-trained officers
are endeavouring to carry on technical and complicated work by
means of entirely unskilled labour, the results being detrimental to
the forests themselves, to progress and to continuity of policy.

We would ask whether it is not possible to at once start about
remedying this state of affairs, and our recommendations, we
think, will not involve any large outlay whilst at the same time
adding a hundred per cent to the value of the subordinate ranks—
the Deputy Rangers, Foresters and Guards who have had no
chance of a technical training but who would greatly profit by it
in their executive work. We will consider how this can be done.

Some years ago, owing to the wise foresight of the N.-W. P.
and Oudh Government of the period, there came into existence
what was known as “Qudh leave” under which Forest Officers
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in those favoured Provinces. were allowed to proceed to the
summer headquarters of the Local Government (Naini Tal) at
their own expense for a period of two months during the recess,
thereby recruiting their health whilst getting into touch with the
higher officials of the Province and with other members of the
Department. Probably no wiser or more benevolent policy was
ever inaugurated than this concession, and we are glad to note that
it is now being freely extended in other Provinces ; for, in addition
to the United Provinces, officers in Bengal, Assam and Burma
have had the privilege extended to them. We see in this valuable
concession a means of carrving out our proposals for the education
of the subordinate grades. We would suggest that during the
recess in the hills a class should be formed to last over a period of
about four months. To this class would be deputed the intelligent
Deputy Rangers, Forestersand Forest Guards, the course being
conducted by an Imperial Officer. The instruction would be con-
fined entirely to the practical side of Forestry and would, as far as
practicable, only deal with the species of trees, &c., with which the
men would have to deal in future. We would suggest that the
course comprise a few lectures upon the life-history of the tree and
its requirements, aided wherever possible by sketches and drawings
on the black board. Tbe lecturer would then deal with the effects
it is intended to obtain by various forest operations and the
disasters which result if these are not properly carried out. The
protection of the forest should take a prominent position in the
course. Elementary demonstrations of the effects of fire, grazing
and injuries by men, animals and insects would be given. Protec-
tion would be followed by a short course on methods of utilisation,
the proper manner to fell, methods of extraction, &c, the course
being concluded with some notes on forest engineering, the main
principles of kutcha road making, the building of simple bridges,
&ec., being described.  The keynote of the whole instruction, which
should be rigorously insisted upon, would be simplicity ; the whole
course would be a purely practical one, scientific language,
nomenclature, formulae and symbols being rigidly excluded. In
recording their notes during the lectures the students should



1906] PROVINCIAL FOREST TRAINING SCHOOLS 109

be made to copy down the figures drawn upon the black board and
an endeavour should be made to see that they have some element-
ary ideas of how to draw out freehand a rough plan of a simple
bungalow or bridge.

We have said that the course should be conducted by an
Imperial Officer, and we would suggest that in addition a Provincial
Officer be attached to act generally as tutor to the students, inspect
their note books and see that they are written up, &c. The only
qualification which would be required of the student would be
sufficient literary attainments to enable him to foliow the prescrib-
ed instruction, which would, of course, be in the vernacular., Most
Divisional Officers (and probably every Conservator) are aware of
the fact that there are numbers of excellent, keen, hardworking men
amongst the subordinate ranks who would profit generally by
adding a little knowledge of the above kind to the practical
experience they already possess and the value of the trained article
to Government would be incalculable.

As will be seen our proposals, whilst they will usefully occupy
the time of the subordinates during the recess and result in
immensely increasing the efficiency of the lower Provincial staff,
will cost practically nothing. A small allowance or travelling
allowance to the Provincial Officer deputed and railway fares and
travelling allowances to the students will not prove heavy items,
and we feel sure that the Divisional Officers would welcome the
formation of such a school with alacrity.

In drawing the attention of Local Administrations to these
proposals, we would earnestly ask for their co-operation in the
departinent’s aim at efficiency, and nothing but efficiency, through-
out all ranks.
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SCIENTIFIC PAPERS.

ON THE LIFE HISTORY OF TERMES (COPTOTERMES)
GESTROI, WASM. THE HEVEA RUBBER TERMITE.

BY E. P. STEBBING.

For some years past it has been known that the rubber plant
(Hevea braziliensis) in the Malay Archipelago has been subject to
the attacks of a species of termite known as Termes (Coptotermes)
Gestroi. This insect had been reported from Borneo and Singapore
and also subsequently from the Straits Settlements. In 1898 the
late G. D. Haviland wrote as follows upon this termite * :—* This
species is remarkable for its habit of killing live trees. It encloses
the trunk with a thick crust of earth; under cover of this
crust it eats through weak spots in the tree to the heart of the
wood.”

In a note in the Agricultural Bulletin of the Straits and
Federated Malay States H. N. Ridley, the Editor, mentions that
Para rubber trees when growing in grass appear to suffer just the
same from the attacks of this pest. In a subsequent issue +
R. Pears corroborates this statement and says that the same is the
case when the trees are growing in “lalang.” Neither the grass
nor the “lalang ” appear to form any hindrance to them “as they
carry on their labours as vigorously as ever, destroying several
adjacent trees as they would do if the ground were clear.” From
the observations detailed below the reason for this behaviour will
appear. Since the insects work beneath the ground the presence or
absence of vegetations round the trees can have little effect upon
their operations.

In May of last year I received a communication from Mr.
F. B. Manson, at the time Conservator of Forests in Tenasserim,
informing me that he had received a report from the Manager

* jourualiLi;m: Soc., :[.Olld., Zoul(;gy. Vol. ;‘EXVI, p- 391 (189%), December 1904,
1 February 19os, p. 78.
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of the Mergui Rubber Plantation (Mr. J. W. Ryan) stating the
trees were being attacked by species of termites. A copy of this
report, to which I shall allude later, was sent to me together
with three different specimens of the termites committing the
damage.

Two of these have now been identified by M. Desneux, the
well-known authority on the Termitide, as Termes Gestroi and
a species of Termes closely allied to T. annamensis, Desn., which
had previously been reported from Annam. No identification
of the remaining specimens sent has yet been found possible owing
to workers only having been received.

We will consider these insects in detail.

TERMES GESTROI.

The workers are elongate, pale yellowish white insects with
the head small, pale; the first thoracic segment enlarged and
broader than the two following. The body is oval, broader than
the meso, and metathorax and bluntly pointed posteriorly.
Length ¥/th inch.

The soldier is smaller than the worker. The mandibles
black, prominent and crossed over one another. First thoracic
segment enlarged and orange in colour ; rest of insect yellower
than in worker; legs more elongate and powerful. Length 1/sth
inch.

According to Mr. Ryan this termite attacks the tree at the
crown of the root and eats its way upwards, hollowing out the
trunk. Since the white ants commence their work well below the
ground, there is no indication of their presenee until the trees begin
to show signs of withering. The damage has then gone too far
for it to be possible to save the attacked tree. The branches
begin to die and drop and the tree itself falls in the first strong
breeze. :

It would appear that Termes Gestroi attacks the tree for the
purpose of obtaining the rubber from it, for, on applying pressure to
the bodies of the termites, it was found that the majority of them
were full of fresh latex. They apparently collect and store the
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rubber, masses of rubber being found as a rule in the nests, which
are usually sitnated at the crown of the root. From one of these
nests situated at the base of a three-foot girth tree as much as
2 Ibs. of rubber was coilected.

An examination of the crown portion of the root of a tree
shows that the main direction of the galleries made by the termite
is horizontal, 7., parallel with the long axis. These galleries
are of considerable size, ramifying a great deal, have smooth
sides, and are connected here and there by holes or short galleries
eaten out in a vertical direction. The galleries practically form
an intricate mass of chambers which are kept quite free of earth
and some of which are evidently stored with a certain amount of
rubber. In the specimen of the root I have examined, it is
apparent that the work of the termite is entirely confined to the
crown of the root, none of the tunnels extending upwards into
the stem (in the present case stems, for there were two taking off
from the root).

ADDITIONAL INSECTS PRESENT WITH TERMES GESTROI IN THE NEST.

In the tube containing the specimens of Termes Gestroi I
found grubs and pupz of other insect forms present.

1. At least two different kinds of Heterocerous larvae were
preseunt, both probably noctuids.

2. Immature pupx of a species of coleoptera, perhaps a
coccineilid (Coccinellida). The pupz were, however, quite
unknown to me.

The presence in the nest of these other forms of insect life
is of very considerable importance. One or more of them may
be predaceous upon the termites. It may be pointed out here
that should such prove to be the case the knowledge would be of
the very first importance in considering measures for combating
the termite,

TERMES SP, PROX. ANNAMENSIS, DESN.

This Termes was taken from a nest situated in the ground
in the plantation a few feet away from the rubber trees. It was
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thought by the Manager to be identical with T. Gestroi. It is,
however, a different species, and as far as is at present known
causes no damage to the rubber trees.

TERMES (?) SP.

Only workers having been as yet procured of this species
it is impossible to identify it at present. Mr. Ryan states that the
insects build their galleries on the outside of the trunk and feed on
the dead bark, thus following the usual procedure of Zermes
taprobanes in Sal forests. The Manager mentions that he has
never found the insect to injure the rubber trees in any way, nor
has he ever found any latex in their bodies. Since this insect is
present in the plantations it will be of interest to have it identified.
For this purpose the other members of the community are re-
quired. By tracing down the earth galleries on the bark of the
tree to the base of the latter and turning up the earth all round
it, it will be possible to obtain them and thus to have this point
settled.

POINTS IN THE LIFE HISTORY OF T. GESTROI REQUIRING
FURTHER OBSERVATION.

We at present know little about the life history of T. Gestroi,
and since it appears more than probable that the termite is
likely to prove a source of very considerable loss in rubber
plantations, unless its action is thoroughly understood, it behoves
those in charge of such areas to endeavour to do all in their
power to procure all information possible upon its life history and
methods of attack. The following are some of the points requiring
further observations and elucidation.

1. The period of the year at which the termites are active and
commit injury to the trees.

2. Is the rubber in the nest used as food by the termites ?

(a) To feed the young larve.
(6) To serve as food during the period of inactivity, if
there is one.

3. The origin of the nest. How is it first formed ?
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4. Where do the termites found in the nest in the crown of
the root come from in the first instance ?

5. Length of time which elapses from period of first attack to
time the tree is seen to be dying.

6. Depth below the surface at which the termites work.

7. Proportion of active workers to non-workers in a com-
munity.

8. Do the insects always work in the dark ?

9. Is it possible to reach the nest without killing the tree ?

10. The position occupied by the king and queen termites in
the nest.

11. Are there any subsidiary galleries radiating from the
central nest to other parts of the plantation, either above or below
ground? If so, where do these go?

12. Is the nest connected in any way with adjacent ones in
neighbouring trees.

13. The parts played by the heterocerous larvae and the grub
and beetle of the coleopterous pupa found in the nest.

These are some of the points which occur to me as requiring
solution. Doubtless others will present themselves to Managers
on the spot. Until we have answers to these questions from care-
ful observations made on the spot, it is almost impossible to say
what would be the best way of combating this extremely serious
pest. So much money has been, and is being, put into rubber
plantations in what may be termed the Indo-Malayan region,
which is evidently the home of Termes Gestroi, that it behoves us
to take up this question of the study of its life history fully and
without delay.

I shall be exceedingly obliged if readers of this note will
kindly send me* all the information they can procure upon the
insect at an early date.

* To Dehra Dun, United Provinces, India.
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ORIGINAL ARTICLES.

FORESTRY IN THE EAST AFRICA PROTECTORATE,

BY E. BATTISCOMBE, ASSISTANT CONSERVATOR OF FORESTS.

It is only within the past five years that public attention has
been drawn to the East Africa Protectorate, and even now many
people have a vague sort of idea that it is only another name for
Uganda.

Roughly speaking the Protectorate may be said to be that
portion of Africa, bounded by the Indian Ocean, lying to the
north of German East Africa, to the east of Lake Victoria
Nyvanza and extending as far north as Abyssinia and Somali-
land.

A very good idea of the conformation of the country may be
obtained by following the line of the Uganda Railway from the
Coast at Mombassa to Lake Victoria at Port Florence. Leaving
Mombassa the line commences to rise at once and continues to
ascend steadily till it reaches the summit of the Kikuyu Escarp-
ment overlooking the great Rift Valley, which extends from
the Red Sea to the Zambesi River. Maseras, 16 miles from
Mombassa, is 530 feet above sea-level, Voi, 103 miles, is 1,830
feet, and Nairobi the metroplis, 320 miles, has an altitude of
5450 feet and the summit of the Escarpment 3358 miles,
7,000 feet. Having climbed thus far the line descends into the
Rift Valiey which it crosses, Elementeita in the valley being
5,390 feet in altitude, and then commences to ascend the Mau
Escarpment, whose summit is over 8,320 feet; the line then
commences its descent to the Lake, Port Florence being 3,650
feet above sea-level at Mombassa and distant from that place 584
miles.

In March 1902 Mr. Elliott, late Conservator of Forests in the
Punjab, was appointed Conservator of Forests of those forests
immediately adjoining the Railway; his appointment being
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subsequently altered to that of Conservator of Forests for the
whole Protectorate. His task was a large one; for two years he
had no trained men to assist him, but during bis term of office,
which unfortunately terminated last April, he managed to reach all
the most important tracts of forest and had them gazetted as forest
areas. This was most important as settlers were pouring into
the country and taking up land as near to the Railway as possible
and naturally without any consideration for forest preservation.
Already the area under forest is small, and every acre is needed
in order to maintain the water-supply of the country, so that the
result might well have Dbeen calamitous had the settlers been
allowed to work their will on the forests. It is not the settlers,
however, who do damage but the natives of the country who
destroy the forests by burning, felling and grazing their goats and
cattle in all directions. This trait in their character is not perhaps
altogether peculiar to the natives of East Africa.

At present it is the chief object of the Forest Department to
put a stop to all further encroachments by the natives, to properly
define the boundaries of the forests, and to find out what amount of
timber there is available for extraction, as there is a rising demand
for timber for building and other purposes.

The Forest Department is now under the management of the
Director of Agriculture. '

It is of the forest on the high lands, eg, from an altitude of
5,000 feet up to the tree limit, that the writer of this article
wishes to give a short description.

Between altitudes of 5000 feet and 6,000 feet the forests are
very irregular appearing in patches of 1,000 to 5,000 acres, and are
essentially composed of hard woods of no great size; in the
majority of cases the conditions of forestry in these groups are
excellent wherever the natives have not made an ingress; the
boles of the trees being clean and straight, with but little under-
growth showing that the crowns of the trees form a complete
canopy overhead. From 6,000 feet up to 7,500 feet, the forests are
enormously varied, many bhardwoods, also many quick-growing
species —all with very large leaves—which appear to be worthless
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either for fuel or construction purposes: Juniper—]. procera—
begins to appear at an altitude of about 5,500 feet and gradually
increases in quantity as one advances higher, and at about 7,000
feet Podocarpus—at present the most useful known timber in the
country —is found ; both these two conifers flourish at an altitude of
8,000 to 8,500 feet, the former being found pure on dry wind
swept hillsides, the latter preferring the deep soil of the broad
leaved forests, but is never found pure. The tree limit is reached
at about 8,500 feet, bamboos appearing at about 8,000 feet and
flourishing up to 10,000 feet: these are succeeded by open
moorland, covered with species of heath, the flora being typically
alpine.

Of the species of trees composing these forests unfortunately
at present but little is known ; some few have been named. Juniper
and Olive are the only two species which form pure forests, all
other species growing in mixed forests.

The following orders are largely represented—Qleacez,
Tiliucea, Rubiacea, Rutace®, Apocynacex, Malvacex, Composita:
(one large tree, wood hard and light, native name Muhugu),
Leguminosa. The conifers are represented by Juniperus procera,
Podocarpus milanjianus and P. elongata. Waddringtonia is not
indigenous.

Rubber is to be found nearly all over the Protectorate ; it is
chiefly derived from species of Landolphia, L. Kirkii being the
most sought after for commercial purposes. The chief rubber
districts are at the Coast, in the Kilimanjaro district, and near
Lake Victoria Nyanza. It is found up to 7,500 feet on the
Aberdare Range, also on the Mau.

In order to give some idea of the conditions prevailing in the
forests near Nairobi a short description is given of a small block
of forest of which the writer has recently made a rough working
plan. '

SITUATION.
The Karura forest is situated about three miles north west of
the town of Nairobi.



ny INDIIN FORESTER [uArcH

AREA.

The area of the forest is 2,5003{ acres. This includes much
grass and scrub land. The actual area of forest is 2,102 acres ;
included in the remaining 4883{ acres is grass land, scrub and
areas destroyed by fire but in which a few scattered living trees
are still standing.

CONFIGURATION.

The forest stands on the edge of the Nairobi plain at an
approximate altitude of 5,600 feet above sea-level at Mombassa.
It is intersected by two rivers, the Ruaraka and the Karura; the
Katisura stream forms the southern boundary for two miles ; the
banks of these rivers which flow in an easterly direction are fairly
steep but nowhere precipitous. From west to east the forest
extends 314 miles.

GEOLOGY AND FOREST SOIL.
The forest lies on the iron stone which is overlaid by red
earth ; wherever the trees have not been destroyed there is a good
depth of humus. In many places the sub-soil is very shallow, and
here and there the iron stone crops out.

CLIMATE.

The climate is dry and fairly equable, there being no great

extremes of heat or cold. There are two wet seasors, from March

to the end of May and again from the middle of October to

December. The winds which are generally easterly are not

dangerous. The average rainfall for the past five years has been
3704 inches.

DANGERS

Fire is the chief danger to be guarded against. Heavy thun-
derstorms do a certain amount of danger by causing trees which
have been completely enveloped by a species of fig to fall, and in
their descent they break many other trees. Damage caused by
lightning is to be seen occasionally.

The natives formerly committed a great amount of damage by
destroying parts of the forest in order to cultivate ; at present the
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chief damage caused by them is the grazing of goats within the
forests.

Damage by game is insignificant, Bush buck and Duyker eat
young saplings, but not to any great extent. Much information
still remains to be acquired concerning insect pests.

CROP.

The crop, consisting mainly of hardwoods, is enormously
varied. With the exception of Mukurue (Albizzia ?), Makinduri
(Croton Elliotanus), Muhugu (Composite) and a few isolated
specimens, the trees do not attain to any large dimensions, rarely
exceeding 60 feet in height or 3 feet in girth. The species are all
fairly equally distributed over the whole area, Mukurue and Mukoyi
(Albizzia) growing on the banks of streams only.

In order to obtain an idea of the amount of timber in the
forest, three sample areas of !5 acre each were taken and every
tree carefully measured with the following result per acre :—Number
of trees 350 ; volume 7,565 cubic feet. The following were the chief
known species : Albizzia (2), Dolichandrone Hildebrandii, Croton
Ellio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>