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PREFACE.

‘We cannot permit our second volume to go forth without a few words
to our readers, although we may seem to have exhausted the little we had
to say, in our first volume. .

A second year has given rather more maturity to our plan, and, as
we predicted, increased materially the contributions to the work, But
owing to an accidental circumstance, which is wmot likely to be again
.attended with the same consequences; we have been throughout the year,
in arrears of the regular time of publication, and have consequently been
-less able to avail ourselves of -the many valuable papers placed at
our disposal. Besides the appearanice which this has occasioned of
neglecting our Correspondents’ favors, it has to others seemed as if oc-
casioned by a want of materials, so that this irregularity in publication has
been, we fear, every way injurious to the work. Notwithstanding the
having to struggle against this difficulty,.the work has been steadily
advancing, as the present list of Subscribers, compared with our former
one, will serve to show.

Besides this increase of support from our Subscribers, generally, the Go-
vernment have extended their patronage to the work, by considerately re-
mitting, pending a reference to the Honorable the Court of Directors, the
postage hitherto levied on it, which, though slight, was doubtless an
impediment to its more general . circulation, amounting, as it did, to
one-fourth the price of the work, - We are not the less sensible of, or
grateful for the liberal views manifested on this occasion, by their condi-
tional nature, inasmuch as we recognise the difficulty of making an ex-
oeption in favor of one publication, amangst so many, unless it could be
shown, that the Government had an interest in doing so. As the price of
the boon granted to us, we have undertaken the task of digesting and
publishing, free of expense to Government, the many valuable contrjbu-
tions to Geography, and general science, known to exist in the public offices
of this Presidency. These papers will, we doubt not, raise the character of
our work ; they have been hitherto virtually lost to the public, and would
soon, ina climate, the influences of which are so destructive, be so altoge- .
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ther, but for this judicious resolution. We shall thus derive a twofold
benefit from the enlightened and liberal views of Government ; and as we
intend to devote any surplus arising from the work, to its improvement,
we hope to make it, every year, more and more worthy of the attention
of the public. In particular, we shall devote our attention to reports of
the progress of European science, and large extracts from the European
journals, Being no longer confined to the narrow compass of 32 pages,
we shall be more able to do justice to this part of our Editorial labours,

While thus adverting to the increase of patronage, public and private,
which it has been our good fortune to experience, it would be unpardon-
able to omit our acknowledgements for the notice taken of our labours by
the Class of Natural History and Physics of the Asiatic Society. Besides
subscribing liberally to the work, they have selected it-as & vehicle for
publishing all the minor communications made to them, the ephemeral in-
terest attaching to which, renders them unsuitable to publication in the
regular volume of their Researches, on account of the necessary delay of
printing a large work. These will, then, be given, in future, in our pages,
and they will, we are confident, be foand greatly to enhance the interest
and value of our work, while we doubt not, that in'return the authors, find-

ing their views given quickly to the public, will thereby be stimulated to .

fresh exertions ; a reaction being thus established, which may have a bene-
ficial effect on the Society itself, and add energy and interest to its pro-
ceedings. - :

Of the great utility of periodical publications, few, in the present age,
have any doubt. Were: any proof wanting, the extraordinary progress
of European science, since these publications have become more gene-
ral, would be sufficient. To construct, from our own materials, a com-
plete treatise on any-.subject, however limited, falls within the ability or
industry of few men. Butto cast a solitary ray of light on any partica-

lar branch of a subject, is within the power of all, and the inclination of -
many. To collect and retain these scattered rays, till they can be com-

bined into one strong focus of light, is the object of works devoted to
periodical publication. Where such are fully established, and ably con-
ducted, knowledge must be progressive; cannot be retrograde ; every par-
ticular is laid up for use, and the philosopher, when he. proceeds to his
task. of framing theories, has thus a rich atorehouse of - facts from which
to draw his illustrations of mew views,’ or refutations of the old ones.
Any one, who will refer to the many volumes of scientific journals, pub-
lished within the last 20 years, must be struok with the mass of informa-
tion they contain, which requires but to be methodised; and arranged ; to
be but freed from its dross, and smelted down, to exhibit the rich metal
of real science, .
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Another great advantage secured by periodical publication, in a cheap
form, is the general diffusion of knowledge, and the consequent application
of it to the common purposes and business of life. The time is past, when
it was thought, that science was too great a mystery, to be within reach of
the bulk of mankind; when the philosopher, in the pride of his occult
knowledge, exclaimed, Procul este profani. That knowledge which is only
fit for the inquiries of the speculative in his closet, and has no reference to
the general wants, whether moral or physical, of mankind, is little thought
of in the present day. Utility, in its enlarged sense, is the grand test;
and as that which is known to few, canhot be of extensive wutility, com-
munication is one of the duties impressed upon us by the growing spirit
of the age. There is something peculiarly convenient too in the perio-
dical recurrence of short communications; the most busy may find time
for their perusal, while those least disposed to reflection or study, are
lured into an. attention they bhad otherwise never manifested. Informa-
tion is thus acquired almost uncomsciously, by those who would ether-
wise startle at the very name of science, forgetting, that after all, science
is- but the knowledge and classification of facts; and that he who
can perceive the conmection of two or more facts, and can seps-
rate that which is common to them, is so far acquiring science, snd a
knowledge of: first principles. In this, as in all other cases, men have
been imposed upon by words ; and it is not one of the least benefits attri-
butable to these works, that they have, in some degree, tended to introdwoe

just notions on the subject, and to familiarize us with discussions which
were vulgarly considered to be beyond the reach of ordinary readers.

It will be obvious that we donot claim sach high merits for our hum-
ble publication. Its title sufficiently indicates its character, and the views
with which it has been projected. And if its tome appear to correspond less
than could be expected, with the general views we have alluded to, it will,
we doubt not, be taken into consideration by the candid, that it is a first
attempt in a country where, till lately, every first attempt was certain to
fail ; that it bas been carried on by the unassisted means of a private indi-
vidual; that the editorial duties are conducted by one who has other
and large claims on his time ; and finally, that with the utmost possible en-
couragement we could look to, funds could never be realized so as to
admit of remuneration for able contributions. When, therefore, it is recol-
lected, that the Proprietor, Editor, and Contributors, are all volunteers, who
neither look to gain by the sale of the work, nor receive any pecuniary
return for their assistance, it will, perhaps, be admitted, that if we fall
short of accomplishing all that periodical publications, ‘under more:
favorable circumstances, have effected in other countries, we have at least
some excuse, for our failure, It is something to have established s
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point of connectioni amongst those who take an interest in the pursuit of
useful knowledge, and to have offered to them a means of recording any
facts they may become acquainted with, and which, otherwise, from the
dispersed state of European society in this country, and the little com-
munication amongst us, would be lost. If it be conceded to us, that we
bave effected thus much, it is all that we claim ; all that we ever expected
to.perform. Hereafter the work may attain a maturity which may entitle
it to the notice of the scientific public in Europe.

We have added considerably, in the present volume, to the list of
subjects treated in our last, and yet how many of the greatest import-
ance remain untouched. To give a list of the desiderata in Indian
Science, is an attempt we are unequal to; but it may not be amiss to
glance at some of the more wuseful tasks;, which many of our Corte-
spondents, we doubt not, have the means of performing. A good account
of the timber trees of India is much wanted. A reversed vocabulary of
Indian plants, of which the list of synonimes in our June number might
form the basis, would be very useful. Chemical examinations of the se-
veral oils, resins, gums, and gum resins of India, would be useful, if only
to attract the notice of chemists in Europe to a subject .full of cutiosity
and interest. Of Geographical information, as of Geological, we have
as yet failed to collect the ample stores we had hoped at our outset to
become possessed of. Many.of our readets must possess details of this
kind, which it is & subject of regret should be lost to the world. We
would also suggest the subject of Biographical notices, as one worthy of

attention. If to these be added the many questions springing from'

the two great departments of practical science,—public works and
manufacturing chemistry,—we think those who wish to aid us need

never.be ataloss. We would also invite the communication of po--

pular views of the several branches of science, as well as historical
statements of the progress made in any particular department; notices of
new views, or recent improvements, &c. &c. -

We must not conclude without offering our thanks for the libéral
mention which the conductors of the daily and weekly press have con-

- tinued to make of our labours. With our limited fands we found we could

not afford the charge of advertising the work, so as to give it a fair
chance of becoming generally known; we are, therefore, the more be-
holden to them for their very considerate notice of it, in a prominent
part of their publications, to which circumstance, we "doubt not, is
mainly attributable the great increase in our subscription list since the

publication of our first volume. Their favourable opinion of our hum--
ble efforts, next to the support of our Correspondents, has been our

chief incentive to persevere in the task we had undertaken.
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No. 13.—January, 1830. -

L—On the gemeral Principles of Geodesy, and on the several methods
by which may be constructed a Map of any country. -

1. The object of every map may be stated to be a representation, on a flat surface,
of a portion of the , on which all the lines or distanees shall, as far as the dif-
ference of the surfaces permit, bear the same proportion to one another as those in
nature do. Accaracy is of course essential to it ; but the value of accuracy is like
that of other things, comparative, and is always to be judged of by the cost of its
Eoduction. Perfect mathematical accuracy is as unattainable as it'would be use-

ss, but lltlmt degree of it which is likely to be practically useful is fortunately within
our reach.

2. In considering the subject of transferring lines given'in position, to a planeona
reduced scale, TWO GENERAL METHODS present themselves. In the first, one line
bchghemumed, another is linked to it ; a second to that ; and then a third ; and 8o on,
till whole subject be filled in. In the other, each point is considered indepen-
dent of every other; being referred to two lines given in position, by their distances,
from which, its place is determined. The first lras evidently a tendency to produce
an accumulation of error. The second not 8o ; as each point being fixed indepen-
dently of every other, if an error be committed in any position, it is not transferred
to another. The first may be called the trigonometrical' method, as depending
on the deseription of triangles ; the second, the method by coordinates. :

3. The latter is then evidently superior, abstractedly considered. But in prac-
tice we coatinually find that we must sacrifice to circumstances, and that very often
the most promising projects in theory are either impracticable or at least barren of
the advantages expected from them. The excellence of the principle in the method
of coordinates is so counterbalanced by objections that could' not be seen a priori,
that it becomes necessary to modify our opinion of its superiority. The character
of either of the methods, practically speaking, is conditional ; and depends on so many
considerations, that it is necessary to take a full view of all the circumstances of the
case in which we are to decide, before we can say which is the preferable one,
These considerations will generally have reference, 1. To facility of operation. 2. To
the degree of uccuracy required. 3. To expedition, in which is contained also the
question of economy. I shall consider each of the methods in these three lights, and

_shall begin with the trigonometrical.

§ 1. Trigonometrical Methods.

4. In this method, the points are determined by choosing them so, that on con-
necting them b!lines, the surface in question shall be covered with a net-work of
triangc. And it has been found, that when these triangles are required to be ex-
tended in every direction, the most advantageous arrangement is that in which they
shall be as nearly as possible equilateral. The whole problem then resolves itself
into the comstruction of triangles similar in position and species® to a given se-
ries. This problem is easily resolved by the 22nd prop. of Euclid. b. #in which
he shows that the base of the triangle being given, the summit is easily found if we
know the sides, by drawing circles from each extremity of the base as a centre, and
with radii equal to the given sides. The interscction of the circles is the summit of
the triangle. , .

1 From trigén, a triangle ; and metron, a measure.
s A triangle given in species has its angles or sides given.

-~
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5. The object is then to-ohtain the length of the sides ; in other words, the dis-
tance of every pair of poitis required to be mapped. This may be effected two ways 3
1st, by measuring, divectly; those distances by the application of the linear unit ; or
secondly, by messyrifig. only one of them, and determining the inclinations to that
of the two lipes joiting, to form the sunmit of the trjangle, of which the measured
line was the base {In other words, the angles of the triangle. The samne operation is
pursued withréapect tothe next triangle, except as to the measurement of one of its
sidéb, whielris supposed to be oBtainable from the preceding operation. The mea-
surerrent of angles, is thus guhstituted for the measurement of lines. A third or
> ‘miged-ethod may be stated to consist in the combination of both.

<%, .6 The first or actual measurgment of all the lines would be an excessively libo-
“+."._Hous operation, and by no means a correct one. It is indeed found that one of the
. *"=._ + most difficult problems to execute is that of measuring with accuracy a given dis-
>, ©° °  tance on the surface of the earth ; and to be at all successful, we must have the
. choice of the ground, and we shall even then find it to be a most tedious and trou-
° blesame one. It is true, the error on each measurement might not he so considera-
ble as to be of moment, singly considered ;but in a method in which each error is trans-
ferred to the next result, thence to be carried with any accession of error to the fol-
lowing, it is obviously inadmissible. The method ofy direct measurement can only
be applied with advagtage to the principle of coordinates ; where the positions are
independent of each other ; supposing, I mean, the tediousness of the operations to be
no objections. To their application to triangles we object on two grounds ; 1. The
great labour and delay 3 and 2. The great accumulation of error they would cause
without any means of check or discovery?*. To counterbalance these it does not

offer the shadow of an advantage. . .

7. It is otherwise with the measurement of the angles or inclination of the sides.
It is an operation easily, and most conveniently performed ; while from the great per-
fection of the instruments used, it is to be executed to a degree of accuracy, which
would astonish the uninitiated. In strictness, it is a kind of measurement on a small
scale, which depends chiefly for its application on the facility with which a straight
line may be traced through the air by means of a telescope ; yet it is so disguised
by the circumstances of the case, as to merit being considered a distinct method.

8. In the measurement of angles we use some kind of circular instrument, in
which a telescope or pair of sights, to define the line, the inclination of which we
ave seeking, turns on a centre ; and by observing what proportion of the whole cir-
cuit the telescope, or connected sight.vanes, pass over when moved from the direction
of one line to that of another, we obtain the means either of laying. down those in-
clinations on paper, by means of a somewhat similar instrument ; or what is better
still, we calculate the sides of a triangle having the same angles, from which, by a
simple statement of proportion, combined with the known value of one of the sides,
we obtain the actual lengths of the others ; and are therefore prepared to describe the
circles, the intersection of which will be the summit of the triangle. .

9. The manner in which the proportion of the sides of triangles is obtained, the

T T - —-yangles of which are given, is simple enough. In the
/adjoining figure, the three angles at the centre of the
circle, are, each, double the angles at the circumfer-
N ence, resting on equal segments, i. e. the angles of the
\ -triangles. Draw the Radii OD. OE. OF. bisecting the
,,\D " sides, It is evident that each side is then the double
1 | sine of half the angle at the centre, in other words, of
' the opposite angle of the triangle. So that if we have
. previously calculated,and arranged in a table, the values
_ of the sines of angles, or the chords of their doubles 3
3 , We may, by inspection, perceive the proportion of the
. several sides to each other. This is the method by

- -~ . which griangles are most.usually resolved.
10. Wg are now to enquire, what is the degree of accuracy. of which the method
by angles 1s susceptible. It has been already stated, that in reality it is & measure~

—

s Tt mayappear to many, that the writer is here fighting with a shadow which might
have been dism!;!ed with a mere mention, did it_not g peagr, not only to have been go.
tised by Land .Survegon in England, but recommended by Hutton, in his Cotirse of Mathe-
matics (vol. ii. tﬂ: 72.) The latter fact will occasion less surprize than the former,inasmuch
as it is more within general experience, that an able theoristshould be mistaken in a prac~
tical question, than thut a professional mai, as the term is, should'so lose himself. Who-
ever has read an ablearticle inthe Westmiuster Review, On the scientific Education of the
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ment on a small acale, to be afterwards magnified to that of the map we are to execute.
In proportion then to the accuracy with which the measurement on the limb of the in-
strument is made, in that proportion will the error of each individual result be. This
error will of course vary with the price and dimensions of the instrument, and the care
and skill of the observer. ’ .

11. We may obtain, however, a sufficiently correct idea of the question from the
following statements. The rize of the circle employed in the Trigonometrical Sur-
vey of England, was 3ft, and perhaps a larger instrament could not be conveniently
used. It is then to be considered, that the longest line or greatest distance in that
survey, had its distance determmined by comparison made amongst the chords of that
circle, the greatest of which could not exceed 3ft. and the one actually compared was,
most probably, less than half that quantity. Now the accuracy with which the divi-
sions of the circle enable us to measure a line of 3ft. is the highest measure of the ac.
curacy with which the longest distance in the survey of England (ubout 64 miles)
could have been determined, I mean, as far as the method of angles alone is concerned.
Roughly, we may put an inch for two miles, and consequently one thbusandth of an
inch will be equal to 3,5 yards. But one thousandth of an inch is a quantity many
times greater than what is supposed to be the error of good divisions* This is, however,
the accuracy obtainable from the largest means, and the greatest facilities in every

way?s.
¥2. 1f we take a,circle of one foot diameter, which may be considered the instru-
ment of a second rate operation, we shall have one thousandth of an inch, answering
to 10} yards on the same distance. With third rate means, such as good engine-
divided five inch theodolites, the possible error might be 25 yards. But in using in-
i struments of this size the triangles would scarcely be so large, in which case, the
error being always proportionate to the lengths of the sitfei, would be less. If
i these were bat 30 miles, it would be 12§ yards; if 20, 8; if 10, 4. And

though in this case there would be an increase in the number of €rrors, (which

1+ Upper Classes, will be at no loss, however, for # to support the opp p
4 Instrument makers assert, and many of their purchasers believe them, that divisions
on a circumference of 1ft. diameter will be true to less than 10" about ;555 of an inch.
In engine divided instruments, 20" is taken as the possible error, which on u diameter of
five inches is about the same quantity. But that these are favourable representations, will
be obvious to any one who will consider the following results of an examination of a
Troughton’s circle of 10 inches diameter, made with the greatest care, and comprising

162 readings of the Nonii. From the examination it apj

\ red
1mo. That the uncertuinty of the readings on any g::of the three Indexes does not
exceed 10, and is generally much less. .
" 2do. That as long as the Indexes are moved in the same direction, the angular distance
remains the same ; or in other words, that they do not separate or approach by bending..
3to. That the errors of division,on a mean of thrce Indexes,amount to about 30” or 40"
the difterence of the same nonius, supposing one a stundard, running to 2' 30~.
4to. Thatut the same place, the readings for several degrees on euch side of these ano-
. malies appear to be pretty regular.
s The distance of %each ﬁend from Dunnose in the Isle of W(i}ht (vide Trig. Sur. of
England and Wales, vol. 1, p. 288.) as giyv"sn by different sgries of triangles is as follows:
8.
113131 ,5
. 1,7
- | | 328
b N .

The extreme difference here is only 2, 3yds. instead of 3,5 ; but it is to be considered,
that not one of the four may be quite correct, and the extreme error may, therefore, still
amount to the quantity indicated. It probably exceeds it.

* Since writing the above note, 1 perceive in the account of operations conducted 'bi Ca
tain Kater, for the purpose of connecting the observations of London and Greenwich, (Gl.
Se. p. 153) in which several of Gen. Roy’s measurements were repeated, the extreme
diferences are between ,0001 and ,00003 of the distances ; the first would be on the pre-
cedinidistance 11 yards, the latter 3,3. These differences do not inclnde any error of the
¢ase whether as regards mensurement or comparison of the mensuring unit with the stand-
ard,as both triangulatious depend on the same determination of the same distance. They
are chietly attributable to uncertainty of the angular observations, either from imperfect
bisection of the object, imperfect adjustment of the instrument, lateral refraction, or
incorrect divisions. 1f we suppose General Roy’s extreme errors to be three times as great
as Coptain Kater's, which is perhaps as favorable a supposition as we have a right to
make, this would still authorize our- attributing ,000015 as the extreme crror of the most

feot operation, conducted with the most consummate skill. This is about the
proportion 1 have assamed above. '
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tncreasé, would be in the proportion of the above diminution in the value of each)

yet as the errors might lie different ways, it by no means folows that the ag.'

gregate error, on the whole, would be equal to the average error multiplied by the

number of results. The consequence ususally expected, is, that it should be, at the '
very most, equal to half this quantity ; and in many cases it would be much less. So

that a greater number of smaller triangles, measured by a something inferior in-

strument, might give equal accuracy with a smaller number of larger triangles, mea-

sured with a better instrument. The increase of labour prevents this principle being

applicable to any great extent in practice.

13. 1In art, 8.1 stated, that either the angles observed in the field eould he laid
down by the intervention of a protractor on the paper, or the radii of the intersect-
ing circles might be calculated by the assistance of the theorem in Art. 9, and the
tables founded thereon. There is still a third method that ought to be noticed. It is
that in which the inclinations of the.several lines are drawn on a table in the field
at the momeny of observation, by means of 4 ruler so fitted up that its edge is in a’
vertical plane with the line of sight connecting the two points. This is the method
called plane table surveying.

. 14. Surveying with the plane tabl¢ is not susceptible of equnal accuracy with the
preceding method, and for the following reasons. The paper is an uneven surface,
and the pencil by which the line of inclination is drawn, has its points constantly’
varyipg. It is not then possible to draw lines with equal accuracy with such materi-
als as is done by the instrument makers on brass, with the assistance of a graver®.
But yet in the case in which angles observedl in the field.are laid down with a
protractor, in this case, T think, the plane table may compete with observation by "
circular instruments, and indeed, I think it pretty clear, that in numerous cases, the
plane table affords as muck accuracy as we are in search of *, while it hasin every
case a facility and convenience to recommend it, rendering it highly deserving of at-
tention. It is no small advantage, the method of check it affords at every step, by
treble and multiple intersections. And we think, that as yet this instrument has no
been done justice to. For correct detail it has no equal. .

15. The mixed method requires but few words. In this the inclination of some
of the lines are observed, but not of all; and to supply this deficiency, measurements:
are also made. This method, to he even tolerably accurate, requires greatlabour, and
for the reasons mentioned in art. 6 ; and as it is, even then, destitute of any general
principles of check®, it is scarcely entitled to any consideration, excepting as being
applicable to cases in which other methods cannot be resorted to, or as affording
means of filling up detail, as when performed without scrupulous attention to
accuracy, it is perhaps more rapid in 6peration than any other. But in this case,
it should be confined within narrow limits, and used merely for filling in detail.
To employ it as a means of check or verification is to mistake its nature altoge-
ther,and %e principles on which it depends. The method of circuits in land survey-
ing, and route surveys in the military branch, are examples of it. In the latter

it is supposed not to be susceptible, as hitherto practised, of a greater accuracy than
one part in 50 : in the former, one part in 350 or 4006°. Even in these, the .
agcuracy is by no means ini proportion to the labour, whether in the field, or the closet

2. The Method by Coordinates.

16. Having fully considered the trigonometrical methods, their facilities, and
their degrees of accuracy, we are now to enter upon the method by coordinates, in
which each point is laid down independently of every other.

¢ I have said nothing on the superior accuracy with which an alignment may be
observed with a telescope compared with a pair of plain sights which have been hitherto
used with the plane table, and for this simple reason, that the plain sights are no essen-
tidl part of the instrnment. It is just as easy to apply telescopic sights to the ruler of
@ plane table, as to the upper plate of the theodolite. .

7 And it is to be noted, that where resultsare required only for the purpoge of laying
them down on paper, this method is probably the most correct, as it is certainly
the most direct. If, however, we want the results to subject them to some futher calcu-
lation, then the plane table is inadmissible, except for very secondary purgoses.

e By this 1 do not mean that there are uo means, at the termination of the work, of
proving its accuracy, or otherwise; but that the proof can only be appliedat the conclu-
sion of acousiderable part of the labour (on the closini:f the circuits for instance); when,
if the work be proved erroneous, the wholeof it is to be repeated. A principle of check,
to be valuable, must comIrise licability at each step of the operation.

* This proportion is erive??rom the difference of two positions, determined by two
distinct operations of this nature. o )
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17. The most obvious method of s}»plyilg this principle to practice, is to mark
out, or trace on the ground, two lines forming any anglq, (g rl_ght one would be the
most convenient,)and then proceeding along these lines with an instrument for letting
fall perpendiculars!® measure as we go along the distances to the points at which
perpendiculars to the lines from the several objects would fall. Then drawing these
on a proper scale on paper, their intersections would give the positions of the seve-
ral points. X .
lgf’ Such a method is excellent, as far as it goes'?, but @t requires that all the
positions should be in sight, from the two lines forming the origin of the coordinates 3
if we wish, at least, to preserve the efficiency of the principle, the independence
of the results. This condition of course seldom obtaii:s, and we must therefore have
despaired to apply the method on the great scale, did not practical Astronomy sup.
ply the desideratum. . . . . :
19, Itis evident, that if we consider the Eqaator and one of the meridians to repre-
sent the axes of the coordinates, then will the latitude of a place be one of them,and
the distance from the meridian (which is only another expression for-the longitude)
the other. By determining then our latitude and longitude, we afford data for draw~
ing the -coordinates, the intersection of which will fix the place of any point. ;
20. The facility of the method is great, at least in the case of the latitude. The
altitude of a star being observed, gives us this element ; and the labour of observation
and calculation is equally trifling. But with regard to the accuraey of the method,’
there is a limit necessarily placed to it, in the smallness of our instruments, which
for the time, are made to represent the whole meridian or circuit of the globe. The
scale is, therefore so much smaller than that of any map, that very trifling errors be-
come magnified into such as are scarcely admissible in every map. With regard to the
amount of this error it will depend upon the instruments used ; a Troughton’s reflec.’
tive ¢ircle is one of the mgst ordinarily employed, but the accuracy attainable with’
sach an instrument is, perhaps, scarcely sufficient, except for very general maps. A
Froughton’s altitude and azimuth circle of 15 or 18 inches, furnished with three, or'
five, or even seven miscroscopes!* would be doubtless capable of giving much more
correct results; but though portable, such an instrument is troublesome to transport,*

. apd consumes much care and time in }he use : it is also very expensive. The former

might be depended on, perhaps, to 20” in a single observation, the latter to 10,” 8,7
or 6,” with one reversal, according to the number of microscopes used : a mean of*
muany observations would, probably, be correct to half these quantities. But the
preferable instrument to either, is the repeating and reflecting circle. This instru--
ment, which was invented by Borda, has never been much patronised by English’
makers, or English observers, owing, perhaps, to the prejudice in favour of Trough-
ton’s ¢ircle. Some years ago I ordered one from Dollond, and though circumstances-
prevented my giving the instrument a fair trial at the time, and occasioned me im-
mediately afterwards to part with it, 1 saw enough of it to be convinced that it ‘was>
capable, in the hands of an able observer, of giving, perhaps, as accurate results as-
could be had with much larger and less portable instruments. The method of re-
ducing any of the heavenly bodies to the meridian when near it, so well explained’
ard illustrated by Delambre, enables us to multiply the observations to any desira-
ble extent, so that in a few hours a result may be obtained with this instrument, of*

10 The reflécting cross, as it is called, or still better, the pocket sextant, set to an
angle of 90°.

11 For a plan of small extent, I cannot imagine a better method, unless it be a some-.
thing similar one, which is indeed in principle the same. Measure three distances, or more,
and put up signals at each point. Then, with a compass, take the bearings of as many of
these poiuts as can be conveniently had at each position you wish to lay down, Three
bearings would be a sufficient check on each secondary position, and if, the primary.
stations are fixed by tnfonometrical proceedings, this method would be a very correct,
one of filling in detail, the. principle of the inderendence of the results being
fully apparent. A small pocket sextant would be still better than the compass, as by
means of the angles subtended by three objects being taken, the intersections of two
circles, the radii of which are easily found, would give the place of observation. If
sgain a plane table be substituted, we should have the very best method of land survey-
ing that can perhaps be devised. And yet, strange to say, it has never been either
Ppractised, or even described. : A .

12 P . when %0 many es seven are used, Verniers would answer the purpose.
The inventor of this instrument has, I am aware, given itas his opinion, (Trans.
Astron. Soc. vol. 1, p. 38) that more than two microscopes cannot conveniently be at-
tached to the vertical circle. Some little awkwardnes may certainly be occasioned in
reading them, but not sufficient to authorize our rejecting 0 capital an improvement,

i
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equal accuracy with that which by any otber instrument would consume the whole
nigbt. or perhaps more than one. I think, therefore, I arn warranted in fixing 4” or
5713 ag the utmost error which latitudes, determined by it, need be subject to.
This is equal to one-thirteenth ar one-tenth of a mile.

21. Were the longitude determinable with equal correctness, there would be
litle doult as to the superiority of the astronomical method for laying down a
large tract of: country, where no minute accuracy is required for special purposes.
But this is not the, case. Even with this admission, however, the facilities of this
method are so great, and the advantage of its leading . principle is 8o obvious, as to
make it always a question of circumnstances which method we are to employ ;
and to afford some grounds for judgment, I shall go into a little detail on the sub-
;zct. a;d explain as succinctly as I can, the several methods of determining the

ngitude. .
. 2. 'fhey are in pumber sevep. 1. The moon’s eclipses. 2, Immersions and
emersians of Jupiter’s satellites, 3. The sun’s eclipses. 4. Occultaticns of the fixed
stars. 5. The moon’s transits.. 6. The moon’s distance from the sun or fixed stars.
And 7, what is commonly called, The transference of time; whether effected by
transporting chronameters, rapidly from place to place, or by signals visible at the
same tiwe at the two stations of obseryation.

23. The first is not susceptible of much accuracy, on account of the ill-defined
edge of the earth’s shadow, rendering it uncertain when the eclipse begins or ends.
This objection it is attempted to obviate, by observing and recording the entrances
and exits of the several spots on the mogn’s face into the shadow, and doubtless,
the mean of many observations of the spots will be nearer the truth than the mere
commencement and end of the eclipse. But it is, after all, far from giving satisfactory
results, add to which (a vital objection in our view of the subject) these phenomnens
occur 80 seldom as to be totally inapplicable to the business of mapping a country.

24. The eclipses of Jupiter’s satellites occur oftener, and are susceptible of &
considerably higher degree of accuracy, Nevertheless, they fall short of our pur-
pose, and are better fitted to determine very distant positions when time is at,our
disposal, than contiguous points at each of which our stay is limited. A mean of
several results of immersions and emersions of the 1st satellite is capable of giving .
the longitude to a very tolerable degree of accuracy ; but to obtain such a series,
would consume months even in the favorable climate of India. )

25. The sun’s eclipses, and occnltations of the fixed stars, are superior in princi~
ple to either of the preceding, and only, inferior in practice on account of the slow
motion of the moon, on whose position they depend. The disappearance of a.
fixed star is instantaneous, and if the commencement of a solar eclipse be not
observable with such extreme accurscy, yet as observations may be multiplied dur-
ing its continuance, the mean result may bhe expected to be even perhaps more ac-
curate than the solitary observation of the star. But the moon’s motion is so slow that
any uncertainty is greatly multiplied in the resulting longitude : an error of even half
a second in the time of the phenoinenon will occasion an uncertainty of about 125 in.
the longitude, or 3’ of space; equivalent in India to three miles, Ithink it very doubtful
whether ap interval so small as one fourth of a second can be observed with any
thing like certainty ; and this would answer to half the above quantity, or 1,5 mile.—.
The sawe objection occurs to each of these methods which we mentioned as applying
to the preceding ones ; infrequency of occurrepce. ' They are therefore more suited
to the determination of very distant points than to those of a single country. .

26. Lunar distances and lunar transits, depending also on the moon’s motion, -
have not the latter objection. Transits may be observed almost every day, wea=

- 13 In a series of 100 altitudes of the sun, taken while I was yet quite new to the
instrument, I obtained the following results. They were taken in sets of 10 altitudes
each, and the result of each set was separately calculated.

23rd Nov. 1st  Set. 31. 18

)
U©.— 2nd do. 35,5
30.— 3rd do. . 31,0
—_— 4th do. ’ 38,2
—_— 5th do. 34,7 | Greatest differenee from the
1st Decr. 6th do. ’ . 33,4 mean 47,4,
——— 7th do. . 37,0
sth do. 37,8 | Extreme difference 77,7
9th do. 32,6
10th do. : 35,4

Meon of 10 sets, or 100 obs.  31. 18, 35,4
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{her permitting;and lunar distances repeatedly in the course of the same day or night.
The facility and rapidity given to these observations, by the employment of the re-
flecting and repeating circle of Dollond, already mentioned, enhances very much the
value of this method. In the first number of the Gleanings, a suggestion of mine
was published, recommending a method of employing lunar distances, so as to be
independent of the tables, i. e, by successive or by corresponding observations. The
circle of Dollond adds great practical value to this suggestion!¢. 'In fact I am
rsuaded that in this way, or by correcting the tables, a longitude may be determined
E; a proper series of distances to within 2’ ; which in the mean parallel of India is
equal to about two miles. Owing to the slownes of the moon’s motion, however, it i
scarcely to be expected that observation can come much within this quantity, unless
in a very much prolonged series. We may, therefore, proceed to the consideration
of the next method, the transference of time.
© 27. In reality, all methods of determining the longitude, may be said to consist
in the transference of time; but that which I am now going to describe seems to
have been considered to depend more immediately or directly on that principle. And
though Icould easily show that this opinion is incorrect, and that the methods are
all the same in principle, differing merely in the phenomenon or appearance by which
the same absolute instant of time is indicated at two places, to be compared there
with the account a8 derived from the appearance of the heavens, different to each
observer 3 though I say this be evident to any one who will consider the subject, yet
as the term is sanctioned by use generally intelligible and convenient, I shall not
refuse to employ it, though it seem to indicate a distinction without a difference.
28. There are two ways in which the results usually classed under this head may
be obtained. 1In one, the principle is perfect, but the application limited. In the
other, no difficulty occurs in the application, but the result is rendered doubtful by
the y reliance placed on the accuracy of the work of man’shand. The doc~
trine of chances teaches us to estimate the amount of this uncertainty, and it is pos-
sible by increase of means to diminish it greatly, so as in fact to raise a question as
to the comparative value of the means, and the accuracy they are intended to secure.
29. The first depends on the display of a signal, such, that it may either appear*
or disappear suddenly, and the instant of its dppearance or disappearance be ob.
served by two spectators, furnished with the means of determining théir time.at
that instant; in other words, the appearance of the Heavens as referred to their
horizon. The distance at which such signals are visible, evidently opposes a limit
to this method, which renders it applicable only to short distances. The distances,
attainable in practice are found, however, to exceed what might be supposed a pri-
ori, For though in the case of an opaque object, it must be fixed at an inconve~
nient, perhaps an unattainable height, if it be required to be visible to any distance
on account of the curvature of the earth, yet itis different with regard to a lumin-
ous body, which throwing out rays in every direction, is reflected from the mass
of our atmosphere, so as to be distinctly visible even when the object itself is
below our horizon and actually concealed by the intervening swell of the globe. By
elevating on astage 50feet high the luminous signal, the sphere of its visibility wounld
be increased ; or by employing, as in the operations carried on between Greenwich
and Paris, rockets, the explosion of which should be considered the phenomenon.
to be observed, a still greater distance might be given to the stations. In a coun-
try where the undulation of the ground should be at all considerable, still greater
facilities would be afforded, as allowing the application of Lieut. Drummond’s power-
ful signal, which being concealed at intervals, would afford a favorable phenomenon
to observe. Under any circumstances, however, it has its limits in practice, and
to determine so great a difference of longitude as 10° or 12° would no:deubt
require several operations, This of course vitiates the principle of the coordinates -
in some measure, I mean the independence of results ; but it may be worth inquir-

‘

14, The accompanying pamphlet contains a description of this cirele by Dollond. It
has been recently received from Lt. Col. Hodgson, late Survcz:f General of India, who
recommends the instrument strongly as adding so much to the facility and the correctness
of the lunar method. Col. Hodgson, whose opinion as the most practised geographical
surveyor in India, is entitled togreat weight, always thought favorably of lunar distances..
His chief objection to them was occasioned in, the use of Troughton’s circle by the pe.
cessity of making frequent readings, three for each distanee, therehy often occasionin
hurry, and always disturbing the eye. .This objection is completely obviated by Dof.
lond's circle. If'the Editor could find room for the substance of the pamphlet, and par.

cularly for Captain Sabine’s remarks, in the Gleanings,  think he would do a seryice-
to many by publishing them. Our correspondent will fnd in Art. I1. the substanee qf hys:

pamphlet —Ed,
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frig in what degree this would be the case, and what would be the amount of the
possible error.

30. The only errors to which the determinations are subject, are, 1st. The uncer-
tainty in noting the exact instant of the phenomenon ; 2nd. The error which may
exist in the determination of the time of the places of observation ; in other words,
uncertainty in the error of the clocks. The first may be reduced by multiplying’
observations certainly to one-tenth of a second in time; the latter to about the same,
The first observation would be required once at the extreme, and twice at the in-
termediate stations. The second would only be required at the extreme stations,
Supposing the distance of the stations to be about 25 or 30 miles, we should have
on a distanee of 60 miles, six observations, in which the error might amount to one
tenth of a second. On the very unfavorable supposition that five errors lay one way,
and the sixth the other, we should have four-tenths of a second in time —, 1’ in
space ; or shout 176 yrrds, as the error on a difference of longitude amounting to 1°,
On a difference of 10° or 12° the errors would balance each other more or less, so
that the error wonld not probably exceed half a mile 15, )

_31. The second way of transferring time is independent of the display of any
signal or its visibility, and is, consequently, less restricted in its application. I fear,
bowever, we cannot say that the independence of the results is really, though it is
apparently preserved. The operatioa consists in determining the time at one of
the points to be fixed, and then transporting the chronometer to which the time
was referred to the other, repeating the operation there. The chronometer being
- mow referred to the account of time at each place, is obviously capable of shewing
us the difference between the two accounts, or the difference of longitude. In this
operation the chr ter is supposed to go with perfect exactness or regularity,
for it little matters whether it gains or loses, provided it gains or loses equally in
equal intervals of time. It is in the ord of this supposition with fact,
that the objection to the methed consists. Were it possible to make such a chro=
mometer as we have above supposed, the method would be perfeot.

32. That this kias not yet been effected, is sufficiently known, notwithstanding
the munificent rewards that have been either given or promised to the partial, or the
complete solution of the problem, by the several governments of Europe : yet, though
perfection has not been. attuined, a near approach to it has been made, and it re-
mains to show haw far the imperfections still adhering to these beautiful efforts
of human skill, affect the question in the consideration of which we are engaged ; the
determination of the longitude. )

33. Chronometers have been made which will steadily preserve, for a considerable
period, as long as they are not exposed to shocks or irregular motion of any kind,
their rate, (as it is called ;) that is the daily quantity by which it exceeds or falls
short of e supposed perfect. clock, agreeing with the mean state of the heavens. These
are of eourse not exactly what we want. Our object is to have such a one as will
bear being transported from place to place, and will not be liable to change its rate,
though it occasionally meet with a little romgh usage. Such a chronometer is to be
hagd, but they are not very common, or'very cheap. It is found, however, that the
best chronometers yet made, though exceedingly satisfactory for a period, have yet
suddenly and unaceountably altered their rate, and itis the possibility.of this change
which is the only objection to their being employed in determining the longitude. A
good chronometer will go sufficiently regularly as to admit of its rate being known.
from day to day to within ane quarter of a second.Supposing us then to determineat
one peint, the error of this chronometer unmean time, and then totnvelnpidl.y a
distanceof 100 or 200 miles, repeating our determination of its error, on mean time
at the new station, it is obvious that the difference of these errors corrected for the
rate.of the watch during the interval, will be a measure of the difference of longitude ¢
se much the mare accurate, as the rate has-been steady, and as the interval of time.
is short.

34. With regard to the steadiness of the rate, that is generally judged of from
the compatison of the rates determined at the two places. If they do not differ
more than the results at each place do amongst themselves, then we have.a right to
consider it exceedingly probable that the rate has not changed during the transport,
‘With regard te any uncertainty in the rate which there may appear to be, thia will be

15 As an examplo is always bettor than any estimate, however judicious,—I shall
here present the result of the operations carried on between Greenwich and Paris, by
Mr. Herschel and his intes.—The number of stations was four, and the difference.
of longitude was found to be 9 m. 21, 46:s. differing only 428 5. from Coaptain Kater’s
trigonometrival determination. This is much below the above estimate. :
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reduced within narrow limits, by confinisg our dependence on the steadiness of the
rate to the shortest ible period. With an uncertainty, as above supposed, of
one fourth of a second on the daily rate, the above distance, which may be travelled
in two days, might be determined to within ome furlong, a proportion of 1 in 1600,

36. There would still, however, be this doubt affecting the result. The rate of the
watch may have changed ; there is no absolute proof it has not ; the result wa
then be erroneous. Against this we have ounly to alledge the probability of no suc!
thing having taken place. This probability has its value, and can be expressed in
figures. If indefinitely increased it becomes the next thing to certainty. It is evident
that using two watches instead of one, if they bbth agree in giving the same result,
the probability of the result being correct will be increased two fold. If three, three
fold, &c. As to the original value of the probability, it will be expressed by a fraction,
the numerator of which is 1, and the denominator the number of good watches, divid-
ed by the number of instances in which their rate has changed within two days. Let us
suppose this is to be ¢4, that is, that 1 watch in 10 will be found to fail us in a period
of two days. If we use two, the chances we are right (they both agreeing) ,will be
20 to 1, if three, 30 to 1, and so on. By using more watches, we then increase the
probability so much, that we cas have every necessary degree of confidence in the
result. The employment of a greater number of chr ters is calculated also to
reduce the inevitable errors of observations, which were fixed at } of a second, and to
estimate this reduction in.the most moderate manner, we may safely suppose it one

.half. Iwould say then, that 10 chronometers would determine the whole longitude
of India, within two or three seconds of time, half or three quarters of a mile. This
is one part in 3000 nearly *¢. .
© 37. Thus we see that operating with proper means, we may determine the longi-
tudes with an accuracy of 4 a mile, however great the distance, and the latitudes to
a sixth of a mile, or even less ; no distance need then be erroneous to so much as one
mile !5, however great it may be. I say mced de,~as indicating the necessity of
the work being properly performed,

38. Having thus briefiy described the several methods which have been, or may be
employed for mapping a given pertion of the earth’s surface; I shall, as this commu-
pication has already swelled to such an extent, defer my observations on the com-
parative economy and expedition of each method, as well as my ideas of the circum-
stances and conditions under which each. is applicable, to a future occasion. It
was necessary to establish the preceding detail, to refer to in the course of what I
have further to urge ; as I know of no work to which I could appeal for authority,
with regard to many of the statements I shajl have to bring forward. D.

H.—Descripﬁt;n of an improved Repeating Reflecting Circle, by Mr.
Dollond, with observations by Captain Sabine, extracted from his
swork onthe Pendulum,

The reflecting cirele, being. constructed upon the same principles as the sextant,

" requires the same process for making the observations. The circle having the ad-
vautage of enabling the observer to take the angle on, what is usually termed, the oN
arc ; that is, he first take the angle precisely in the same manner as with the
sextant ; ‘and then, by reversing the face of the instrument, take the angle on the orr
arc, orthe other side of the zero. By this method, he will correct any error that
‘may arise.from a want of parallelism in the glasses, or in the adjustment of the

14, Dr. Tiarks determined the difference of longitade between Falmouth and Madeira
to be, by seventeen chronometers, Os. 477m. 233, the, extreme difference was 20s, nine
of them gave a mean 0k. 47m. 28s. 2, and of these the extreme difference was only 3s,7.
Vide Phil. Trans. for 5 P- 365, : . .

15. In the case of a difference of longitude, the error on the distance will be equal to
the error ou the longitude. In the case of the latitude, equal to that of the latitude, and
intermediately will be between these extremes. The maximum will be when m=p, in
which case t’ﬁe error on the distance will be 1, 4 times that of the latitude < 1,4 times
that of the longitude== a little less than a mile.
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" verniers to the zero ; and by adding the angles, so taken, o each othe, and dividing
* then by. two, the correct angle will be obtained.’ .

There are two verniers on each index, which read from the centre division, ac-
cording to the arc upon which the angle is taken, and-the .one may be read back-
ward as a check upon the other. . .

There is another and a greater advantage to be derived from the circular con-
struction of the instrument, which is the power of repeating the observation, amd
théreby correcting the errors arising from the eccentricity of the centering or di-
viding!. Co .

In l::he instrument here deseribed, there is & very considerable improvement for
facilitating the operation of repeating the observations ; it principally ¢onsists of the
two sets of figures, one upon the inner circle, and the other upon the ouater or divi-
ded circle ; the first set are for reading. off the angle, which is taken with the index
B ; and the sectnd for reading off the number of the degrees, &ec. which are to be
divided by the number of repetitions. : : :

‘The method of observing with the instrument isas follows :— ! . -

If it is to be used as a sextant, the vernier A, which is attached to- the inmer
circle, must be set to a primary division, (it will be the most correct to set it to
720,) for which purpose there is, as a rough guide to the figures, aline upon the out-
er chamfered edge of the vernier A, which corresponds with the zero of that ver-
nier. Having adjusted this vernier correctly to 720. the angle must be taken by
moving the index B forward, in the same manner as with the sextant, and the an-
gle contained’ between the two objects will be seen upon the circle by the vernier
belonging to that index, and the figures on the inner cirele will be the guide for
reading off. The index error should, in this case, be found as with. the sextant, by

" taking a small angle on each side the zero. .If there should be time for a second
observation, the ame angle may be taken with the face of the instrument reversed
by moving the index B, the contrary way to-the former, or upon the orr aro ; in this
case the index error need not be attended to, as the haif of the two angles. will be
the correct angle. ) - -

The circle may also be used for taking a series of observations, by setting the
‘vernier A to 720, and proceeding, in the first instance, by moving the index B for-
ward, and then the inner circle, télescope, &c. and so on, each time reading off the

,'angle, or noting the number of observations ; and dividing the amount:of the
degrees, &c. passed through by the number of the observations ; and if the number

- of the angles taken are equal, or nearly so, to the whole circle, it is evident that the
errors of division and entering will have been taken into the -account :—the index
error must, in this case, be noticed.

When the instrument is used as a repeating instrument, the vernier A should be
very correctly adjusted to 720 ; and the index B moved forward until the two ob-
jects, the angle of which is to be taken, are brought into contact ; read off, and
note the amount, then leaving the index B fast, and unclamping the telescope, &c.

. move it through the space equal to twice the angle, or until the f;gures on the inner
circle shew the amount of the first angle ; on the contrary side of their zero, bring
the objects into contact, ahd it will here be evident that the space passed over will be
equal to twice the angle. Note down two, and witheut disturbing ghe last adjust-
mant : the index B forward twice the angle, and bring the objects again into

the telescope, &c. forward as before,. dnd note down two in

r. In this mode of observing, if the face of the instrument.is

1e way, it will be requisite to' present the telescope, first to the

secondly, to the right ; but if the: face.is reversed alternately,

be presented tothe same object. Proceed with the observa-

the telescope, &c. is moved forward, note two ; and when the

O r approached or exceeded the whole- circle, or 720,.read off by

that vernier, and divide the amount by the number of the angles taken, and the quo-
tient will be the correct angle ; it will here be clearly evident, that all errors of di-
‘vision, centering, and observation, will have been taken into.the account, and, there-

~fore, the-angle will kave been.correctly obtained. . T

Observations by Captain Sahine, from kis work on tﬁ? Pe'addsm. L
. In the spring of 1821, Mr. Dollond, to whom practical astromony has e many
- obligations, was kind enough to show.me the design of a repeating reflecting circle,

PRI

1 This cannot surely apply to the ordinary reflecting circle.—Eb. *
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which. was then-in progress of éxeeution : -as this instrumerit appeared, so far a8
could be judged from the design, to premise to supply preeisely what was wanting,
I requested him to make a second on my account, intending to give it an extensive’
t!‘ill’- . - B . P B .

When used as a sextant only, this instrument possesses the following advantage
over sextants of the ordinary construction ; first, it enables the angle to be mea-
sured alternately on each side of zero, whence the index eiror is compensated,
and the liability to those of imperfect division and centering diminished ; secondly,
by clamping the vernier of the circle successively at primary divisiors, about a
third of the circle apart, in ‘succeeding pairs of observation, the errors of centeting
may be destroyed; and. thirdly, the apgle which may be measured is not limited
by the extent of the arc, but may be carried to the utwost amount in which the
relative position of the glasses will admit of reflection.

When used as a circle, the following additional advantages are gained ; the pro-
cess of observation 'is shortened at least a half, by dispensing with the reading off
and writing down the angle: at each repetition. The errors which are frequently
introduced in those operations are avoided; those of imperfect graduation and
ecoentricity are rendered insensible ; and in night observations, especially, the eye
is spared the alternate reference to a strong artificial light, necessary for reading
the arc, but extremely prejudicial to the most favourable state of the eye for obser-
vation. :

An incidental advantage arising from thus shortening the process of observation
is, that it places the whole operation within the power of an individual to accom-
plish by 'himself; whereas it previously consisted of too ma%distinct parts, and
was consequently too laborious and fatiguing for accuracy. e subjoined obser-
vations were made (with very few exceptions) without an assistant, the times
being noted by the beats of a chronometer. The satisfaction is great to an ob-
server to have all the parts of an observation thus within his own command ; it is
convenient also, because assistance is not always to be obtained ; and it is con-
ducive to accuracy, because the attention of an assistant is rarely equal to that of
the observer. - : . -

In the subjoined tabular abstract, the  Time by the Chronometer” is a mean of
the number of observations expressed in column 4, the details of the time corre-
sponding to each observation being omitted. The correction of the chronometer
No. 423, to the mean time at the several stations is-inserted in column3; in
column b is shewn, the whole are passed through by the vernier (A) of the circle
in the process of repetition; and in column 6, being the whole arc divided by
the number of repetitions, is the: apparent distance corresponding to the mean

chronometer time in column 2. Columm 7-and 8 exhibit the apparent altitudes
of the moon and sun, or star, calculated for the known apparent time at the
station. The corrections for refraction, or the differences between the true
and apparent altitudes, have heen computed for the states of the atmosphere.

- ghewn in columps 9 and 10, by Dr. Young’s table in the ‘“ Nautical Almanac,”
for 1822 ; much pains was taken to obtain the true temperature of the air, unin-
flueneed by radiation on the thermometer from the surfaces around; for which
purpose the thermometer was enclosed in a highly polished metal cylinder, pierced.
with holes in the top and bottom, and placed in the shade. The true distances in
column 11 have been deduced by Dr. Maskelyne’s method, published in the preface
to “ Taylor's Logarithms,” with corrections introduced, —of the horizontal par-
rallax on account of the ellipticity of the earth,—and of the distance where the
oblique semi-diameters were sensibly affected by refractions. .

. In deducing, the_time at Greenwich, corresponding to the true distances, from
those inserted in the ¢ Nautical Almanac” for every third hour, the second dif-
ferences of. the moon’s motion, in relation to the sun or star, have been duly taken
into the account. It sometimes happens that the second difference of the distances
of the moon and stars, inserted in the Nautical Almanac for every third hour,.
amonuts to more than one minute of space ; in such instances, the correction due
to the second difference will exceed six seconds of space during more than half the

s A description of, the instrument here follows, but as it would be a repetition of
what has preceded, it is here om:tted.‘—En. L .

3 These tables contain all the details of 1350 observations, but as they would occupy
80 mnch room, we have been obliged to_omit them, especially as all the information in-
teresting to the reader is contained'in the'text, and in the'small table given in the suc-
ceeding page.—ED. .




12 Description of a Repedting Circle. [Aaw

intermediate interval, and consequently, if neglected, will occasion an error of
about three minutes of longitude in the deduction. This circamstsnce is thus spe-
cially adverted to, because its notice is omitted in the very useful summary of the
minute corrections, requiring attention where precision is desired, published by
the Secretary of the British ﬁou-d of Longitude, in the Journal of the Royal Insti-
tution, for July 1820.

The circle zith which the distances were observed, was ten inches in diameter,
and weighed five pounds ; the telescope was farnished with a magnifying power of
fourteen. The observations at Sierra Leone were not strictly its first employment,
a8 I had observed sixty-four distances with it at Madeira, on the outward passage ;
with the exception of these, however, the use of the circle was new to me at Sierra
Leone, and the awkwardness which attends the employment of a new instrument
was still to be overcome.

. The sixty-four distances at Madeira, of which forty were of Regulus, west of the
Moon, and twenty-four of the Sun, east of her, made the British Consul’s house, at
Funchal, in 16° 5500"W. ; the longitude of the Consul's garden has since been as-
certained, by the mean of sixteen chronometers, specially sent for the purpose, at the
g‘i,rection of the Commissioners of Longitude, and has been found 16° 54‘. 45,3,

"The preceding tabular statement ¢ comprises the results of 1350 distances, divi-
ded into 123 sets, and distributed through seven stations. The following table col-
lects, in one view, the mean results, and exhibits a summary of the differences of the
individual sets on the general mean at each station.

3 Individual Sets differing from the

§ Mean.

5. M

5 Aala Ja ofe da. EAN

Stamions., | £ [ 5 13419¢135|2¢125/128/28] Lovarmunes.

5 “a:es'ﬁ 'a.'E:E:égs

3 S N e ] LA w|leo e

s |5 [E |38 (88|58
ierra Leone,| 318/ 23| 4] 7| 4} 7] 0} © 11 1315 268 W,
t. Thomas,.| 150{ 11 | 2| 43 1| 2| 2| of 0] 645 00,4 E.
scension, .| 164/ 16 | 51 2| 21 5] 2| o| o 14 2335 Ww.
Bahia, wew~] 128] 14 | 5] 4] 3] 2} 0| 0] 0] 383239, Ww.
Maranbam, .| 158] 16 [ 12§ 3| 1] 0| 0§ 0| 0| 44 21 255 W.
rinidad, ~...| 162{ 16 | 5] 6] 5} 0| o] o] o| 613615 W.
Jamaica,me.| 270] 27 | 15| 7| 4| 1] 0] 0] 0| 76 53 15, W.
Total, 1350123 | 48 |33 |20 17| 4] o} 1

- Whence it may be inferred that in similar circumstances of observation,—i. e-,
on shore, and within the tropics, the observer being previously accustomed to lunar
observation with sextants, and furnished with a correct knowledge of the time at the
station,—it is about 2 to 1, that a single set composed of 10 or 12 distances, ob-
served with Mr. Dollond’s circle, will give a result within two miles of the longi-
tude, deduced from an extensive series, including the various states of the atmos-

here occurring in such climates, and at different periods of the Moon’s age ; that
it is about 2 to 3 that the result will be within one mile ; and that a difference,
amounting to 80 much as between 4 and 5 miles, may not be expected to occur
oftener than about once in 25 sets. :

- The improvement which practice will make in the habits of observation, (and:
consequently on the inferences that have been stated,) is evident, on an inspection
of the table ; for if the threelast stations only are regarded, the chances will appear’
more than equal, that the result of a single set is within one mile, and 4 to I that
it is within two miles of a general mean ; whilst the extreme difference, occurring
cnl'g once in 59 sets, is under four miles.

No attempt hus been made to correct the distances inserted in the Nautical Al-
manac, by a more exact knowledge of the'Moon’s place,.derived from the Greenwich

" * The statements are omitted, as the result is 80 clearly expressed in the above
{able.—Ep. : .
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observations ; because the design has been to afford a practical inference of the
degree of accuracy which an observer may expect with the means with which he is
furnished on the spot. Itmay be proper to mention also, that the table includes
every set of distances observed at the stations to which it refers.

The conveniency of the circle in observation, and the facility with which it may
be managed by those who will accustom themselves to its use, may be judged by
the observations at Jamaica ; where it may be seen that 60 distances of the Sun and
Moon were ohserved within the hour, or one in each minute, including the obser-
vation and entry of the time of each distance, and the reading off at every tenth dis-
tance, and writing down the arc passed through. In the repetition of the same
process with the Moon and Aldebaran at night, the number of distances observed in
an hour was 50, or, on an average, one in a minute and twelve seconds. Of the
six sets, into which the distances of the Sun and Moon under notice were divided,
three are within one mile of the combined result of twenty-seven sets, and the two
others witbin two miles ; and of the five sets of the Moon and Aldebaran, four are
within one mile, and the fifth within two miles : this is stated to shew that accu-
racy was not sacrificed to expedition ; both the instances were without the advan-
tage (in expedition certainly) of an assistant.

The observation of the angular distance of the Moon, from certain fixed stars,
has long and universally been regarded as the best means of deducing the lorgitude
of a vessel on the ocean from celestial phenomena ; but it has not been so gene:
recognised as it deserves to be, as the most eligible of all the methods which pre-
sent themselves to the choice of the geographer, or the practical astronomer, for
determining ppsitions on land, wherever time or the conveyance of instruments
form a part of the consideration. It combines, in a degree far beyond comparison’
with any” other method, the very important qualities of convenience, expedition,
and accuracy. The whole apparatus which is required,—a circle, a chronometer,
and an artificial horizon,—does not weigh twelve pounds ; no temporary observa-
tory is required for its protection, and all situations are equally convenient for its
use; the latitude and longitude may both be determined in the first 24 hours after
the arrival at a station, during three-fourths of e;ee? lunation ; and as the observa-
tions by which the determinations are accomplished, may be multiplied within that
interval at the pleasure of the observer, so as to comprise, in respect to latitude,
every important variety of circumstance, and almost every variety in regard to
longitude, no sacrifice of accuracy to expedition is called for, but the precision will
be proportionate to the labour which is bestowed.

There are occasions in which the qualities of convenience in portability, expedition,
and accuracy in determination, are almost equally essential. Such is the design
which is understaod to be entertained, of forming the bases ofa survey of central
India, by the celestial determination of the geographical position of stations, select-
ed at proper intervals, over that very extensive portion of the globe. Admitting
the space to contain 130 or 140 square equatorial degrees, and the stations to be,
on an average, 100 miles apart, above eighty such determinations must be made. .
Those who are acquainted with the appuratus which would be required, in any otber.
mode of deducing the position from celestial observation than the one under notice, .
and will pursue, in detail, the consideration of the conveyance of such an apparatus :
over such an extent of country, independently of the accidents and interruptions
to which it would be liable,—and who can appreciate the time which would be
occupied in obtaining an equally precise determination at each station, as lunar
distances would give in 24 hours,—will, I think, arrivé at the conclusion, that it
is only by lunar distances that the design is likely to receive its accomplishment.

111.—On the Tides of the River Higl.

* In a former paper on the subject of tides, wiich appeared in your eleventh num-
-ber, while drawing a comparison between the ties observed at Caleutta, and those
observed at the mouth of the river in the islmd of Sagar, I was led into a train
of conclusions upon the general principles affcting the level of the tides in their
progress inland, which may, perhaps, appeal mire forcibly to the understandings of
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r every day readers, who may not have considered hydrsulic subjects with
g’::at attention,y after some additional illustration. The subject itself would indeed
readily bear dilating into a much greater compass than would probably suit the
nature of your valuable little periodical ; perhaps, alse, infinitely beyond the patience
of your readers; and my fear of trespassing on the bounds of either, may very
easily have wrapped in enigma what a very little explanation cannet fail to render
perfectly intelligible. : :

-The notice, in your tenth number, of Mr. Kyd’s labours, rendered it unnecessary
to recite the peculiarities of the tide, and I, therefore, confined myself to the reduc-
tion of his obxervations to mean results, and the comparison of these mean results
with other tides at the mouth of the river, and in the Salt Lake immediately in our
neighbourhood. .

In drawing this comparison, it was impossible to avoid recognising the two prin-
ciples which I endeavored to illustrate by the two marginal diagrams inserted in

the paper ; first, that in a tide channel or creek through which there is no discharge-

or drainage of upland water, and where the elongation of its course is sufficient to
dissipate the effects of the diurnal tide at the mouth of that creek, the surface of
the water at this place, where the influence of the daily tide is not perceptible, (the
point @ of the diagram) will be below the level of the highest flood tide at the
mouth of the creek. Secondly, that in the mouths of rivers, or in tideways,
through which there is any tant and iderable discharge of upland water
into the sea, the surface of the water at the limit to which the influence of the

dailytide extends up that river, (the point €P of the 2nd diagram) must be above the

fleod tide-level at the mouth.

* This latter principle has been already very generally noticed, although, without
any minute elucidation of the former. In my own limited researches I can find no
recognition in any works upon the subject, but from some casual notices upon the
water levels at New Orleans, a place situated precisely in the same manner as Cal-
cutta, within the tide-way of the Mississipi, and with the salt or marine lake Pout-
chartrain immediately bebind it, the river under its walls, being subject to an annual
fresh or swelling of its waters, while the lake behind exhibits a nearly even and con-
stant level, with still a small daily fluctuation from the gulf tides, with which it
communicates directly. Also from the elaborate accounts of the tides in Holland,
reduced to the Amsterdam standard given in Lalande, I almost conceive it impos-
sible that the principle could have n overlooked. And some careful enquirer
among the works of the Dutch engineers, may, very likely, discover much more
curious and even better detailed particulars than ¥ have been able to collect.

The favorite cases which are most generally adduced in theoretical treatises on
tides, have all some opportunity of the.application of lunar attraction. Such as the
Mediterranean, Baltic, German, and Northern seas, which from their extent are’
supposed to be sensibly influenced thereby. In-all tide estuaries, mouths of rivers,
and especially in the various confined and extended tide crecks of the larger river
deltas, there can exist nopossible disturbing canse beyond the diurnal rise and fail
of the surface of the sea at the mouth. It matters not, as described of the Amazon
and other rivers and estuaries, whether more than one tide interval elapses between
the mouth and the point @) where the effect of the tide is finally dissipated. The
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neral principle, which T have in my former diagram 1. (here repeated for faci-
ity of reference,) endeavoured to represent, will not be vitiated !iy the circumstance.
It may be hetter understood, perhaps; by the following iltustration.

Suppose the A and B of the preceding diagram to be replaced by two cocks, and
the part above, frofm' A O B, toward @, to representa cistern, the first cock A,-
supplying the ¢istern from a body ¢ water standing at the level of A, the cock B
discharging the water of the cistern hto a reservoir at that level B. L
. The cocks to be alternately openel and shut at stated equal intervals, and to be
#0 constituted, that the supply thrdigh A; ‘during the period of its being open,
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which we will suppose six hours, may not be sufficient to raise the surface of water
in the cistern to an equal level with A, and that the discharge, during the same
periods of six hours through B, - .- . - -
may also be insufficient todepress 2

the surface of water in the cis-
tern to B.

Commence with the water of
the cistern standing at a sup-
posed mean level @ and open A
for a half interval or three hours,
then shut A and open B for six -
hours, after which the alterna-
tion may proceed at regolar ine l
tervals. ‘

It is plain, that if the two cocks |
had equal orifices, situated as in
figure 2, the expenditure for six
hourswould not be equal through |
each. Such, however, is not . i
a natural state of things, and it would be better to make the supply and discharge
cock at B, as in figure 3, in which case, as the average head of water would be the
same to the supplyand discharge, ~ o
an equilibrium must evidently ,,
take place in theund * *° ~of 9
the surface of the cis
sequent upon the alter
ceuvring of the cock. /
case, all other things be
the average height of
in the cistern would c
with the mean betweer
or O.

To bring the illustrat
ever, nearer to nature, i’
necessary to suppose tl
of the two cocks to a
moment during their a__on, ti.. L
supply cock increasing in section in a very rapid geometrical ratio to the time of
high water, and the discharge cock to decrease nearly in the same rapid ratio to the
time of low water. It is also necessary, in applying the illustration to a tide which
has to travel over any distance, to allow for the time of passing, or in other words,
to suppose the supply cock to open before the discharge cock has ceased its action :
and in the like manner, the discharge cock to open before the supply cock is closed.
The effect of this elapsing time is, however, only partially represented by such a
supposition, inasmuch as the check formed by the first flood at the mouth of a creek
to the water still ebbing inside, will, on the principle of aflux, create an artificial
level, while the commencement of the ebb, at the mouth of the creek, can have no
parallel influence upon the level inside the creek. So that it is evident, that al-
though, by the above illustration, while the orifices of discharge and supply are equal,
or even changing in equal ratios, it may be difficult to prove that the average surface
in the cistern will vary from the mean height between A and B at O ; when this latter
circumstance of the check created by the first flood is taken into the consideration,
the balance will ever be in favour of the flowing tide, and the average height in the
cistern will be above O, the mean height betwe:n A and B.

The application of the above illustration it of course simplest with maritime
lakes and gulfs, such as the lakes of the deta of the Mississipi, or perhaps the
Chilka lake in the Cuttack district, and Puliat, or Madras lakes, in all of which
the body of the lakes is only separated from:the sea by short inlets of greater or less
transverse section, The bed of these inlets, athough generally considerably below
low water, still so much partakes of the naturc of a bar, that the mean level of the
lakes: is almost unijversally raised, as shown i the diagram, above the .mean level
ontside ;—ang here the lake will resemble the dstern of the illustration, very closely.

The extended tide creeks of the Sunderbinds, on the other hand, can only be
represented, by supposing a series of such ciserns extending to infinity, or ather-
wise, according as the point P of final disspation is attained or noh.—The bar,
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+ which is so general in the former case, is also prevalent here, although not, perhaps,
to the same extent; but it may be said that, the converging of the seetion of the
tide-creek will itself act much in the same manner in raising the level of &p.

The final dissipation of the daily tide is very far fronr being general to all the
creeks of the Sunderbunds, and to the delta streams of other large rivers, Few of
the creeks are sufficiently extended, .and others converge too rapidly in section to
allow of it. This circumstance is of most common occurrence in those creeks
‘which possess the great uniformity of section throughout their lengthened course ;
such as the deserted outlets of the main river by which there is now no discharge :
also in those creeks which terminate in large j’heels or salt marshes, such as the
salt water lake in our own vicinity. In this lake, the point of dissipation is not
attained in every state of the tide, a trifling daily fluctuation being sensible at the
remotest extremity of the lakes, in the seasons when the bay tides are the greatest in
quantity. This may be perfectly understood by the diagram, where, supposing A B
variable, it is evident that the distance to @ must vary with it, and most probably
the elevation of @ above O also in the same ratio. Indeed this last appears very
evidently to obtain in the lake, and in many other cases that I have met with, not
excepting the river Higli, where in the immediate neighbourhood of the tide limit
or point (P, a very sensible fluctuation is perceptible between the neap tides and
spring tides, and no sensible daily fluctnation, except occasionally in spring tides.

It is much to be regretted that no observations exist to guide us to the perfect de-
velopement of the whole problem in the river Hoogly. Perhaps some of your many
correspondents will be induced to supply what is most particularly wanted, namely,
the exact position of the @ under all different circumstances of time and season,
beside a few registers of daily tide at intermediate points, such as Chinsura and Sook-
sagur, or Bénsbaria.

I subjoin, what perhaps may be interesting, a diagram of the state of the tides at
Calcutta in the river and lake, compared with those at the mouth of the river at
Ségar island, for the month of January (fig. 4) ; also a diagram for August, the
extreme of the freshes. (fig. 5.)

The tides are, each, general means of the whole months, and they have been re-
duced to their relative level, agreesble to the scheme of connection, given by the
dotted base to my former chart, No. 2.
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The diagrams show the state of the problem in a1l cases, and also show what, in
the river, ought to be considered the descent or slope from which the discharge of
up-land water is to be calculated In January, the path of mean level shows a
descent of 4 ft. 3in. for the whole dbtance of 62 miles, which would give 8 inches per
mile. In August the descent is 8 £. 9in. giving a slope of 1,7 in. per mile, or more
than double what it is in January, The proportion also between the tide at the
@Anoutht'nnd at Calcutta, is sensibly fiminished by the raising of the mean level in

ugus : !

Wnttg regard to the lake, the f{arent tide of which, or mouth of the Mutwal
creek, is not precisely the same & the Ségar tide, although it cannot differ much
in January, and in the dry months jt becomes necessary to deduct a certain portion
of what is given as the elevation pf the mean tide at SAgar, dué to the season in
August. The descent, in January, § the 1ake mean path is 3ft. lin., while in August °
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it is ouly 31t.7in. by the diagram, a difference «f only 6 inclres for the influence of
drainage upon the slope. With this allowance included the difference of the Janu-
ary and August descent, by the mean path, caniot anount to 2 feet.
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In corroboration of what I have advanced upon the subject, I may add, that ¥
have observed frequent instances of two tide creeks, proceeding from the selfsame
mouth, approaching close to each other, after a long course (of 80 or 90 miles
sometimes), one perhaps with a freer channel, a more cirouitous course, or more
converging section than the other, and presenting very different tide phenomena,
both as to the time and quantity. The investigation in these cases invariably
proved some trifling modification, if not in precise keeping with the above rules.

The influence of such rules in the configuration and surface of such a district
as the Sunderhunds, as also in its physical history, may well be conceived ; and it
cannot be otherwise than interesting to trace the progress of the marine gulf
into a lake with its inlets, the lake into a salt marsh, and the salt marsh into a
fen, only inundated in certain tides, and now fit for agricultural purposes. The
tide is the moving cause in such changes, and a knowledge of the principles by
which it acts is essemtial in the search. The configuration of the lower deltas
of different rivers- will be found to accord strangely with the nature of the tides
which prevail in the seas before them. Thus, the disturbed and violent tides which
prevail in the Bay of Bengal, accelerate the progress of lake into marsh, and marsh
into fen; and the maritime dakes of the Mississipi delta, which have s depth of 15
to 18 feet water, the tides of the gulf being only 4 to 5 feet, are replaced in the
delta of the Ganges, before which tides of 15 or 20 feet prevail, by fens and salt
marshes. It is also very easy to explain anuther curious circumstance in such
countries, namely, that the country under cultivation, considerably inland, is seve-
ral feet below the level of the land immediately on the coast, and yet by no means
so liable to suffer from overflow, during extraordinary tides, unless their duration
could be supposed to last a very unusual time.

The level of -the land formed by the deposits of the tide, in the same manner
with the level of a river’s banks, will be universally influenced by the high-water
mark, to which it ever bears a certain relation ; and if in the course of ages, by ;he
gain of the delta upon the sea, the tides at any particular position have altered
during that time, according as there may or may not be sufficient of sediment in
the tide, will the changes in the level of the ground of that position be found to
bave kept pace with the other change, ’ .

But I have said more than enough for some of your readers to form their own
conclusions and follow up the subject. P. T

. L]

_ Calcutta,
December, 1829,
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IV.—Remarks on Daniel's Hygrometer, as connected with the Purity
and Strenjth of Bther in India.

To the Edntm of Gleanings in Science.

SIr,

In a paper of mine, on Hygrometry, published in your second number, p. 46,0ccurs
the following passage: ‘" But there is a still more serious objection to the use of
Mr. Daniel’s Hygrometer in India. It is the almost total want of action under which it
1abours, owing to the impossibility, I suppose, of keeping our ether in any thing like
a state of purity in temperatures, which for some part of the year exceed that of its
boiling point,.and for the greater part are not removed 10° from it. It is evident
that no stopper will confine the vapour of ether in a temperature of 96°; even at 86,
it exerts a force equal to 25 inches of mercury. Accordingly, I have never yet been
ablé to obtain a correct result with it. So far from the depression reaching the dew-
point, which is, I believe, occasionally, even 60° below the temperature of the air, I
:inve never been able, however liberal of my ether, to obtain a greater depression

han 60°.””

A friend, who had purchased a Daniel's Hygrometer with its supply of ether, the
property of the late Dr. Abel,and who knew me to be the author of the above paper,
expressed his surprise at this statement, which he declared to be entirely contradict-
ed by his experience. He suggested that the ether I had used might have been im-
pure, i. e. a mixture of alcohol and ether, in which case my explanation would apply 3
but that it was not applicable to good or pure ether, which might be diminished in
quantity, but could not be deteriorated in quality, by any evaporation. He offered
to convince me, by actual experiment, that, even in the dampest weather, ether would
produce, in India, a depression of 30 or 40°.

. The cther I had used, and to which the above extract refers, was of three different
"sorts ; I first tried part of a stock which belonged to a chemical test chest. Thinking
this might possibly have been filled up in the country, I wrote for some to England:
it was no better. Inext tried some that had been procured from the Honorable Comn-
pany’s Dispensary, it had no more power than either of the others. I was then led
to the conclusion above stated, that the hest ether of commerce must be a mixture
of alcohol and pure ether, and that the latter, evaporating in consequence of the high
tension of its vapour in this country, left a weak mixture of alcohol and ether, which
wasevidently powerless when applied to Daniel’s Hygrometer. Finding my view of the
subject controverted, I was glad to have an opportunity of witnessing the experiment.

My friend had two sorts of ether ; that purchased with the hygrometer, and
some procured from a dispensary. The experiment was performed towards the end
of the rains, when the weather was very damp and close. The temperature of the
air was 86°, the moist-bulb thermometer marked 80°. We began by trying the
effect of the ether I had before used : it did not reduce the temperature of the dew-
ball 2°. Wethen tried his supply of medical ether, which had a little more effect,
but very little. When that belonging to the instrument, however, was used, the de-
pression became suddenly much greater, and in a few seconds the ball was covered
with dew. The temperature was found to be at this moment 74° or 12° below the
temperature of the air, and this in very damp weather. The experiment was not
gmshed farther with the hygrometer, as I wished to try the difference of the ethers

n a still more striking manner, and in such a way that the results might furnish
some guide as to judging of the value of ether when required for the purposes of
bygrometry.

A thermometer, with its bulb coated with cambric muslin, was used for this pur-

_pose. Being at the temperature of the air, ether was poured on it, and the maximum
depression occasioned by the evaporation was marked. In the case of my ether, the
thermometer sunk to 69°, the air being 86, and a moist bulb thermometer marking

"80° In the case of Dr. Abel’s ether, it sunk to 30° ; or 56° degrees below the
temperature of the air, instead of 17°, the effect of the other. This was sufficient to
show the difference of the two liquids. I next tried a very strong brandy, it gave
73°, being 13° below the temperature of the air,and within 4° of the effect of the bad
ether. This further strengthened my conjecture that the ether I had been using was
a mixture of alcohol and ether, in which the latter bore but a small proportion.

‘We may draw the following conclusions from these experiments; 1. That it is an
error to suppose that pure ether may not be kept even in a temperature of Y6°.
The above extract from my paper is therefore erroneous ; and the conclusion, that
Daniel's Hygrometer is useless in Indis, is pro tanto invalidated. 2. That ordinary -
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_ether is a mixture of alcohol and ether, and being, in consequence of the heat of the

climhte and the greater volatility of the ether, subject to deteriorate, hecomes, in a
short time, perfectly powerless for all purposes of hygrometry. 8rd. That a simple
and infallible test is at hand, by which the purchaser of ether may always ascertain
its value (I mean a3 a hygrometrical agent). It is, to take a thermormneter with a
amall bulb, coat it with cambric muslin, and then pouring ether on it, observe the
maximum depression produced. If this does not amount to between 50° and 60° in
the dampest weather, the ether is not so good as it might be. If it does not amount
to 40° he had, probably, better not meddle with it. In dry weather the depression
will be something greater. '

Though it be evident, from what precedes, that I had so far underrated the value
of Daniel’s Hygrometer in India, I am still of opinion, that it is an instrument fite
ter for the laboratory or the closet, than for the purposes of the traveller or the every
day observer. As a standard instrument, it is both elegant and effective ; but for ob-
servations to be frequently repeated, it is (to say nothing of the expense of the ether,
or even of the difficulty of procuring it of a sufficiently good quality in India,) far
from convenient. In this respect, the moist bulb thermometer is certainly prefera-
ble ; but let the indications of the latter be checked by frequent comparisons with the
former. Thatit is not easy to procure ether of the proper quality 1 know, from the
testimony of several friends who have been equally disappointed with myself in at-
tempting to make use of this instrument. In your third number, p. 82, another of
your correspondents makes the following remark : *‘ In atmospheres, nearly deprived
of moaisture, Daniel’s method becomes nearlz useless, from the great degree of cold
required to produce deposition.” This remark would not, perhaps, have been made,
had such ether, as that with which we experimented, been available.

Daniel’s instrument, certainly does require the most powerful ether, from the in-
direct manner in which it is applied to produce the effect. It is applied not to the
part of the instument required to be cooled, but to a distant part connected with it 3
much of the power of refrigeration is by this means lost. The circumstance has, in
fact, been made an objection to this form of the instrument. In your 10th number,
you gave insertion to a short notice I sent you of some improvements proposed on
this view of the subject. Of these, I am inclined to prefer Mr. Cumming’s, which there
is little doubt would afford results, even with the worst ether, perhaps even with pure
alcohol; a still simpler arrangement would be the following :—Suppose an exceedingly
thin glass capsule, of such depth and surface as would ensure the ether poured into
it speedily cooling many degrees below the temperature of the air ; a very delicate-
thermometer suspended 1n this would indicate the precise temperature at which mois-
ture should become visible on the sides of the glass capsule. In this way no more
ether would be used than what was absolutely necessary, the apparatus would be ex-
ceedingly portable, and it is probable it would be an effective instrument even with
very bad ether. A hemispherical cup, similar to the half of the dew-ball of Daniel’s
instrument, with a thermometer, haviog a very small globular bulb, would, I should
think, answer completely 3 saline mixtures would, as mentioned in my first paper, also
answer ; but I have found an objection in practice to this method, that it is difficult
to hit the exact point at which moisture begins to deposit itself. Ether from its
gradual evaporation, would emable the observer to be more accurate, with less at-
tention . the former often requires several trials.

Another conclusion of, perhaps, real importance, is derivable from the above ex-

riment. I mean the great impurity of the ether used in this country as mediciue.

ts power, when pure, is so great as well as peculiar, that we can easily imagine
a mixture of alcohol and ether may fail to produce equivalent effects. This is a
subject, however, which I must leave to your medical readers, merely suggesting,
that if the view here indicated be worth attention, the test, already described, w-ﬁl
always enable them to distinguish pure from alcoholic ether. This test hus even a
wider range of usefulness,—for it is equally applicable to the determination of the
strength of alcohol or spirit, in every stage of dilution. This particular applica-
tion of the thermometer I have long had in contemplation, and have been engaged in
a series of experiments on the subject, from which I hope to show that it is one of
the most convenient hydrometers that can be used ; and not inferior in accuracy,
for any of the purposes required in commerce, to the more expensive and frequently
troublesome instruments commonly employed. I hope to give you, ere long, the
result of my meditations on this subject for publication in your work.
. I am, Mr. Editor,
Your obedient Servant,
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Postscript. '

Since writing the above, I have met with a paper, by Mr. Adie, in Brewster’s Jour-,
nal of Science, No. 1. N. S. on this subject, the results of which are important. I
think Mr. Adie deserves great credit for the communication and the experiments
on which it has been founded ; for, to detect and expose the errors of an instrument
generally confided in is scarcely a less benefit to those who give their time and at-
tention to observation, than the invention of a new. and perfect instrument. The
details brought forward in this paper, form an additional reason too for observers
to take nothing on trust, but ‘“ to try all things and hold fast by that which is goed.”

In all that I have advanced on the subject of Daniel’s  Hygrometer, I never ques«
tioned the accuracy of the instrument, provided it could be made to act. The fact
was, that never having succeeded in obtaining a result from it, on account of the
badness of my ether, I could not judge whether its indications would be correet or
not. Mr. Adie at once asserts, thatitis not only objectionable in principle, but that it
actually gives erroneous results ; never scarcely showing the true dew point,and in a
mean of 28 observations, giving a dew point 3¢ higher than the truth.

Mr. Adie begins his paper by adverting to Mr. Daniel’s objections to Mr. Jones”
simplification of -his instrument, briefly noticed in my communication, published
in the ber of the Gleanings for October, p. 309, and asserts, that thesame objec-

_ tion applies to his own, butin a reverse sense. He observes, ‘‘ The ether inclosed in
the bulb on which the deposition is observed, being cooled by the evaporation from
its surface, the whole mass must acquire the temperature from the conducting power
of the fluid alone ; and as the enclosed thermometer is half immersed in the ether,
and half exposed to the temperature of its vapour, while the deposition takes place
only on a zone at the surface of the ether, a zone only, on the bulb of the enclosed
thermometer is exposed to the dew point temperature, the other part retaining the
temperature of the ether below, and of the vapour above; thus the instrument gives
a dew point always ata higher temperature than the truth.” o

This point, he states, was noticed by Mr. Foggo, of Leith, who in consequence re
commended the simplification proposed by Dr. Coldstream of Leith, nearly the same
as-that of Mr. Jones’. This is the arrangement mentioned in my communication, p.
309, but attributed to Mr. Foggo. But Mr. Adie shows, that the objections applica-
bleto the instrument of Jones applies also to this modification ; as there ix no certain-
ty that the whole of the bulb will be of the same temperature, when only half of it is
subjected to the refrigerating power of evaporation, the other half being exposed to
the atarosphere. In the case of a globular bulb, the error was 4°,75 on a mean of 28
observations ; in the case of a cylindrical one 6°,6.—The method by which these de-
ductions were obtained, is that of Le Roy, described in my paper on Hygrometry, p.
46, erroneously attributed by Mr. Adie to De Saussure. .

In conclusion, Mr. Adie proposes the following arrangement, as preferable either to:
Mr. Daniel’s or Mr. Jones’ instrument. A globular case of black glass is provided
to fit over the bulb of an ordinary thermometer, with an adjustable collar for fixing.
it. The space between the bulb is fitted with alcohol, and the outer bulb being: co-
vered with black silk (excepting a small spot about a quarter of an inch in diame-.
ter), ether is applied to it. The thermometer, being then agitated by the hand, en--
sures a speedy and complete distributior of heat, and when the temperature is suffi-
ciently reduced, moisture is deposited on the open spot of the black bulb. On a.
mean of 28 observations, the error of this instrument was only 1° and the greatest
error 5° ; whereas in Mr. Daniel’s instrument, the error was occasionally 7°, and-
frequently 5°.

The following remarks may, I think, be made on ‘Mr. Adie’s communication..
First, It is quite clear that he has very much simplified Daniel’s instrument ; thus,
rendering it not only cheaper and more portable, but also enabling all those who -
have a common thermometer to convert it at once into'a dew point hygrometer.
And this has been effected, certainly, without any sacrifice of accuracy. Secondly.
It does not appear to me, that the above objections of Mr. Adie, to Daniel’s Hygro- -
meter,are insuperable ; for may not the same agitation of Daniel’s instrument, which
he requires with his own, be sufficient to ensure an equally accurate result. 'This
remark, even supposing it welP founded, does not diminish the value of Mr. Adie’s
suggestion, however,in the view of convenience, portability,and economy ; butI think:
it right to notice the subject, as well for the sake of doing justice to &il parties, as
for the satisfuction of those. who may have purchased this instrument;,which. suppos- -
ing the above suggestion to be well founded, will for the laboratory, perhaps, con-

. tinue to be preferred, though for the purposes of a traveller less convenient, what-
ever its accuracy. Zhirdly. I should think a cylindrical bulb more likely to give
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satisfactory resuits than a globular one, in as much as the globe has, of all solids, the
least surface in proportion to its quantity of matter. Now it is through the surface
that the cooling pracess is to take place. Fourthly, I should have preferred a me«
tallic to a glass surface. It appears by the experiments of Gay Lussac and of pro-
fessor Leslie that metallic surfaces have a greater attraction for water, in the liquid
state, than glass ; and 1 have verified the fact wryself, having repeatedly obtained de-
position on a metallic surface that had its temperature 1° higher than a glass one
undewed. The -non-¢onducting nature of the glass is an objection, although, perhaps,
pot so great as might be at first thought, as the heat of the thermometer is also to
be abstracted through glass. : ’

In conclusion,I may say, that, perhaps, the arrangement I have suggested in the bo-
dy of this letter, may be as convenient as Mr. Adie’s : it will certainly be as accurate.
If made of metal it might be preferable. This point, however, requires some further

elucidation.

V.—Description of the Animal of Melania,

A genus of fluviatile Testacea ; with remarks on its Rabits, and the characters of five
. species inhabiting the fresh waters of the Gangetic Provinces.

The following description of the animal inhabiti lf a shell, regarding which Cu.
vier remarks ‘‘ on .connait pas bien I’animal,” will hardly require further apo-
logy forits introduction. The only notice of the animal, given by Lamarck, in his
description of the family to which it belongs, is contained in the statement that the
shells of which it consists have two tentaculee and a horny operculum, a descrip-'
tion which is rather vague, and-calculated to lead to its classification with many
testacea very differently constructed.

Melania. Animal with two setaceous tentacul® proceeding from the broadest
part of .the head, tentaculwm bearing the percipient points’ on their upper sides, at
a short distance from the base.

Head panduriform ; snout elongated, bilobed anteriorly 3 the mouth occupying
the s:lmi; between the lobes, and extending longitudinally underneath ; lobes short,
rounde
delI_"noot ﬂ:)r disk subquadrate,rounded posteriorly, anteriorly clypeate, punctate un-

eath. :

- Mantle furnished with short filiform processes ,, which clasp the right lip while
the animal is crawling, perhaps occasioning the transverse furrows observable on
the exterior of the ahe%l.

Operculum horny, thin, concentric lamellar.

In the position of the percipient points, Melania differs considerably from Palu-
dina, which also has'two tantacule furnished with percipient points. In Melunia
they are situated on the posterior or upper side of the tentaculs, which are not dis-
proportionately swelled belew the points ; while in Paludina they are salient from
the exterior side of the tentacule, which appear as if double below them.

The Melaniw are found in sandy and gravelly parts of rivers; seldom in clay or
mud. They appear to delight in clear streams, and are partial to a shelving shore
shaded by a high bank. I have never met them in jheels or standing waters, so
that they may be strictly called fluviatile.- Their occurrence in the great lakes of
North America does not militate against this fact, as those waters are connected by

! 8ir Everard Home having ascertained, by dissection, that the organs, usually called
eyes in snails, are merely the termination ofa nerve, the term ‘¢ ocular point,”” which is
still used to specify them, is as objectionable as the word ¢ eye ;** no other appellation
having been substituted, I propose the term *¢ percipient point™ as sufficiently precise,
and expressive of the nature of the service which, there is reason to believe, this organ
is meant to render to the animal. .

2 The description of the animal was taken from the small species of the Betwa and -
Cén, as Idid not examine minutely the animal of the large species, at the time that I
had an opportunity of taking them alive. I cannot remember observing the fimbriated
mantle, wgti)eh the smaller species exhibit ; but, from the dark colour of the animal and
the exterior of the shell, it may easily have escaped observation. The larger species of
Paludina exhibit, at times, the same appearance on the mantle. I have not been abls
t& discover in Melania the breathing tube which, in Ampullaria, is formed b.y thée maun.

-
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running streams, and are generally in a state of agitation. When placed in a vessel
of water, and furnished with sand, they quickly bury themselves. This habitaccounts
for their not being easily met with in calm weather. During the prevalence of a
stiff breeze, the rippling of the water beats up the sand into ridges and furrows,
and discovering the retreats of the Melania, they may be observed crawling elose
to the lee shore, endeavouring to secure themselves by adhering to stones ; or when
the breezehasceased,they may betraced by the furrows which they form upon the sor«
face of the sand, in their progress to deep water. The small pools, left by the ri-
vers in their fall, sometimes abound with them. I once saw a Melania bury it-
self by first inserting the summit of its spire in the sand, and then crawling gra-
dually backwards: more usually the foot is the first part buried, the shell following
by degrees. When they have made good their retreat under the sand they do not
remain motionless, but continue to burrow parallel with the surface ; probably seek-
ing their food, which, from the situation in which they usually occur, I do not be-
lieve to be vegetable, unless very minute, and in the form of fecula.

- The utility, to the Melanie, of this habit of burrowing is obvious. Were they not
endowed with it, they would be liable, during the height of the rains, when the ri-
vers are rushing down like torrents, to be swept away to the sea ; as it is, they-se-
curely abide their fury, protected by their sandy covering. )

The Melanie are ovo-viviparous. I have taken between 40 and 50 minute shells
from the body of the large species marked A ; the animal having ejected them,
when plunged into boiling water for the purpose of freeing it from the shell.

.1 shall here give the characters of the five species which I have met with, refrain-
ing from naming them for the reason stated in my notice on Ampullaria.

Sp. A. Shell elongate-turreted, solid ; epidermis varying from piceous to olive
brown ; whorls convex, with longitudinal ribs, which are nodulous on the shoulders
of the lower whorls ; several obsolete transverse ridges or rugz on the last whorl,
the central one most prominent. Interior of the aperture violaceous-grey, with &

_ satiny lustre. In the young shell there were two reddish-brown bands, running
transversely on the centre and base of the lower whorl, which become fainter as it
approaches maturity. The foot and spiral extremity of the animal are of a blackish
colour, the centre of the body being of a light orange red. .

This species attains the length of three inches ; it occurs plentifully on a shelving
bank of calctuff-gravel (b4jri) in the Gumti, at Juanp(r, keeping close to the edge
;:f th(eowatex)'. I have also received specimens from the waters North East of Ayood-

a (Oude. /
ySp. B. Shell subulate-turreted, translucent ; whorls depressed, with longitudinat
and transverse ruge, which give a decussated appearance to the wupper whorls.
Colour pallid, with bands of red-brown dots, or irregular_longitudinal streaks of
the same colour, sometimes altogether devoid of markings. .

This shell occurs alive in the Gumti, Yamuna, Betwa and Cén rivers. I have met
with the exuvie in the Ganges. In this and the next described species the foot is
of a pallid colour, with brownish black markings. The body is light verdigris-green.

Sp. C. Shell ovate-oblong ; whorls convex, ribbed on the spire, and crossed
numerous transverse rugs ; ribs coronated by tubercles ; colour pallid elivaceous,
with irregular longitudinal red-brown streaks.

In a variety from the Cén, the tubercles of the shoulders are produced into spires,
giving the shell somewhat of the appearance of Af. amarula, and causing such
a variation in general form, that, were not the two extremes gradually connected
by a series of speci in my pc ion, I should be disposed to regard them as
separate species. This species occurs in the Gumti, Betwa, and Cén.

Sp. D. Shell ovate-conical; whorls flattened, with obsolete longitudinal ribs,
and pumerous distant transverse ruge, of which the upper one is more prominent,
and nodulous, with a groove corresponding with it in the interior of the shell.
Epidermis blackish-brown.

I have never met with a living specimen of this shell.

It occurs in the Gumti, at Juanpfr.

.Sp. E. Shell elongate-turreted ; whorls convex, longitudinally ribbed, and crossed by
transverse ruge ; shoulders tuberculated. Colour as in the third mentioned species.

This shell was brought to me from the waters N. E. of Ayoodhya. It appears to
be intermediate between the species marked B. and C. I have only a single specimen.

It is probable, that a shell which Le Gentil mentions as common in the river
d’Embale, in Madagascar, and which he describes as ** une grande vis” three inches
in length, with 13 whorls, decollated, furnished with long spires, a brown epider- .
mis, and an operculum, is referable to this genus. He says : *¢ it lives in the sand,
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whence it is drawn by the blacks at low water, and is eaten in great quantities.”
Perbaps the large Melania of the Gumti might afford a delicate morsel to our Eas.
tern ‘¢ gourmets ;”’ Le Gentil, however, does not inform us how they are prepared.

It is desirable that the animal of Pirena, which inhabits the marshes of Amboyna,
and, perhaps, also of Sonthern India, and which Lamarck, from inspection of the
rhell, placed in the same family with Melania, should be compared with the deserip-
tion of the latter, and their points of similarity or difference noted. W. 5B

Bundelkkand,
October 1829.

V1.--On the Scale of Temperature ; with Remarks on the Graduation
of Leslie's differential Thermometer.

To the Editor of the Gleanings in Science. .
Sir,
The writer of the remarks, in your number for September, on the scale of tem-
perature, has, in recommending the adoption of the universally condemned Daltoni-
an scale, given a partial view of the subject.

Did all bodies, like water, suffer a diminution,—and the same diminution,—of ca-
pacity for caloric, concurrent with the rise of their temperatures, the Daltonian and
common scale would be on an equality in point of truth ; the former indicating the
actual, and the latter the potential or sensible quantity of heat : but as probably all
substances differ, not only in their capacities for caloric at one temperature, but
each in its own capacity at different points of the thermometric range, no useful in-
formation could be derived from a scale adapted to the varying capacities of any one
substance, unless that substance were the very fluid constituting the thermometer ;

in the case of a mercurial thermometer such a scale would not sensibly differ
from the common division into equal parts, the modifications required by the slight-
ly varying capacities of mercury being 50 minute as to fall within the limits of error
in ordinary graduation. ’

Mr. Dalton’s proposal, however, differed widely from this. With the increase
of their temperatures it is probable, that all bodies acquire a small progressive in-
crease of capacity for caloric,—all except water, which with the increase of temper-
ature suffers a great diminution of capacity for caloric ; and water, the striking ex-
ception, Mr. Dalton would make the general rule, dividing the scale according to the
quantities of heat which it alone required for attaining a given temperature. He
night with equal advantage have perplexed the scuale with some representation of
the gradual shrinking of water during its passage from 32° to 40°, both circum-
stances being mere exceptions to the general laws of heat, and perhaps both equally
referable to the undermentioned final cause.

The latter anomaly has been frequently pointed out as one of the instances in
which the Author of Nature has, to attain some beneficent end, reversed the rule
which he had previously ordained for the governmeat of the universe ; and the
former may, perhaps, be regarded as another portion of the same great design. As
the fixing of the maximum density of water at 40° preserves, at that temperature, the
deeper parts of the seas, lakes, and rivers of cold climates, which would otherwise
be annually frozen throughout, so does its simple chemical constitution ( its ele-
ments having very small combining weights, and the compound an inversely great
capacity for caloric,) enable it to resist, with slight variations of its own tempera-
ture, the great changes of heat and cold which the varying influence of the sin
would occasion in a fluid having a smaller capacity for caloric. And, finally, it is
still further adapted, at moderate temperatures, for the residence of the finny tribes,
by the reversal of the usual law, and made less susceptible of those changes precise=
ly at those temperatures which best fit it for this purpose ; the whole system being
not less beautiful than that by which atmospheric climates, from the equator to the
pole, are attempered, .

' These reflections ought # make us satisfied with considering water as, in
this particular, a solitary exception, and to prevent us from endeavouring to extend
its phenomena to other bodies, by experiments planned and executed with a bias,
like those on mercury mentioned by your correspondent, .

——



.

2n Remarks on Leske’s Differential Thermometer. ‘[Jan.

This subject tempts me to offer some remarks on the scals of Leslie’s Differential
Thermometer, which protean instrument, in its hygrometric form, you have discarded
from your meteorological table in favour of the moistened bulb thermemeter,—not
withstanding the extravagant anonymeus commendations of it by its inventor, if he
may so be caMed, as the only difference between it and Van Helmont’s Thermome-

_ter cousists in an alteration which is no improvement to its accuracy.

Van Helmont's Thermometer was in theshape of the letter U, one end beingopen
to the atmosphere, while the other was furnished with a bulb, which bulb being
filled with air, and the tube xrder it with a coloured fluid, any increase of tempera-
ture in the bulb was accompanied by arise of the coloured fluid in the apposite tube.
‘While the atmospheric pressuse continued uniform, this instrument would form,
bating the slight variations of hydrostatic pressure in the open tube, a perfect ther-
mowmeter, each additional degree of heat acquired by the bulb being indicated by an
equal rise of the fluid in the open tube. But as the volume of the air in the bulb
varied pot only with the temperature, but with'the pressure also of the atmosphere;
its value, as a thermometer for genersl use, was thereby greatly diminished.

An obvious mode of excluding this variable pressure was to shut the open end of
the tube; adapting to it, of course, a bulb full of air, to allow, by its compressibility,
of the rise of the coloured liquid. This was Leslie’s alteration’; but as he still con-
tinued to attach a scale of egual parts to the instrument, it was any thing but an
improvement : in fact the instrument then ceased to be a thermometer, “sinking
into a mere thermoscope, which indicates a difference of nearly 60 centesiinal de-
grees, when the actual ditference of temperature between the two bulbs is only 50°
thus erring by 18° of Fahrenheit’s scale! I have had no opportunity of experimen-
tally verifying this conclusion ; but its truth, though hitherto unnoticed, will appear
from the following considerations.

: Two points, in Leslie’s scale, are necessarily correct, the zero being marked when
the temperatures of the two bulbs is the same, and 1000° when the difference be-
tween their temperatures is 100° of the Celsian scale, or 180° of Fahrenheit’s, the
former decupled baving been adopted by Leslie, probably to facilitate the introduc-
tion of his instrument upon the continent. But he divides the space between 0° and
1000° into egual parts, forgetting, that while the liquid rises in the scale-tube, the
increasing re-action of the compressed air in the bulb of that side diminishes the
extent through which each successive degree of temperature, added to the warmer
ball, is able to propel the fluid 3and that the scale ought therefore to be bogarithmi-
cally graduated, the lowest degrees being made about twice as large as the highest.

The ratio of diminution is thus ascertained. * All gases in "being heated through
180° f Fahrenheit's scale,acquire an addition of § to their volume, when exposed to
a uniform atmospheric pressure. Therefore, as 8: 11:: 1000 : 1375 ; the index
which rises. through 1000° would rise to 1375° of Leslie’s equal degrees, if the tube
were long enough and open at the top, as in Van Helmont’s original construction ;
the two half degrees,—0°,5 -+ 0°,5 of the logarithmic scale should together be made
equal to 1,375° of Leslie’s; and the succeeding degrees up to 1000° be so divided
that the point 1000° of the new scale shall coincide with the point 1000° in
Leslie’s. .

The subjoined table, constructed on the above data, shews the respective indica-
tions of Leslie's arithmetical and the proposed geometrical division, at each 10° of
the latter, throughout the ordinary hygrometric range ; stating also, in degrees of
Fahrenheit, the amount of error in the former.

Geometrical | Arithmetical . .

Division in | division in |, %m'erencef Geometrical :i\cl;lt'h‘;pg- Di

millesimal | millesimal | © egrees off 4ivision. | divi- iff.

degrees. degrees. r. sion.
0® 0° 0c 90° 1190,7 50,3
10 13,7 0,6 100 .| 132 5 5,8
20 27,3 ‘13 110 145 9 6,3
30 40,8 19 120 157 9 6 .8
40 54,2 2,5 130 170 .4 7.8

- 6 67,5 3,1 140 182 ,8 7.7

60 80,7 3,7 - 150 195 ,1 8,1
70 93,8 4,2 160 207 ,3 8,6
80 106,8 4,8 1000 . | 1000 0.
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How is this to be reconciled with the ¢ refined” calculations, on the scale of thig
« pice”” and ** delicate” instrument, in the Supplement to the Encyclop=dia Britah-
nica? Will your able correspondent D. favour us with hig opinion on t‘lie"subj;‘ct‘!‘

Septembgr 26th. ' NS ) B .

VII.—Census of Benares.

A careful census of the population of this celebrated city has just been completed,
from which it appears that thé accounts formerly published of its magnitude have
been very greatly exaggerafed. - ’

In the year 1800 a numeration} of the houses was taken, from which it was cyl=
calated that the population smounted to 600000 : and a subsequént éstimate, madeé,
a few years afterwards, raised this extravagant result to §00000 : in bpth of these
cases the number of houses seems to have been correctly ascertained, and the error’
lay in the rate of inhabitants assumed for each spécies of house, which exceede‘dr:li
bounds : thus, for a six storied pukha house, 150, and for a single kucha house 60
persons were set down. ot

From the present census it appears, on an average of the whole, that six inhabit<
ants is & fair rate for all sorts bﬂf houses, whether in the town or the vicinity ; and
lt!his accords pretty well with Mr. Bayley’s published ‘register of the popplation of

urdwan. 0L LI popmig N

It must be remarked, howevgr, that ¢ house” does not exactly represent ¢ chouk”
or “ quadrangle,” the expression used in the register : a large house generally
consists of several chouks, which are either occupied by different branches of a

.family or let to different lodgers.

From g fear of exciting guspicion in a town hitherto considered to be rather
tender of interference and scnitjny, it was not thought adrisable to permit the
natives employed to reckon separately the males and females : but op & revisiop of
17 muhullas with a view to defermine its accuracy, this point was also ¢ffected ?lﬁ-
out exciting the slightest ill-will. : e ke

As far as 50 small an average permits me to draw conclusions, the male and fe-
male population are nearly equal. There is ‘a disproportion of female children,
Yowever; which miust be atiribiited to the reluctance with which the natives mention
tl;.t‘ m:;h of their family, frequently incloding the girls wnder the general tdres
o & L4 | . v

The proportion of children, as might be expected, is much less in the city than
in the villages areund Secrole. The proportion of lodgers to proprietors is on the
contrary much greater in the town. Benares is also a place of ¢ontinual resort for
travellers of every description, who may not, perhaps,be included in the census. Upon
religious occasions and melas there is a very great afflux of visitors, who cover the
ghits with their little encampments. On one ovcasion an attempt was made to
count the people who flocked in by the principal roads and ferries for three days

- previous to a solar eclipse ; the number actually. counted was nearly 40,000, and

the probability is that it exceeded 50,000. .

In round terms, the population of Bénares may be safely called two hundred
thougand, so that it is still entitled to the name of a first-rate city, being on a par
with Edinburgh and Bristol; four times as large as Brussels dr Rotterdam ; and
eight times greater than Geneva. ) L

The number of honses has increased about 1} per cent. since 1800 : there are,
however, a number of houses in a ruinous condition. It is singular that the num-
ber of musjids countéd should be precisely one-third of the Hindoo temyples. Many
of both must, however, have escaped insertion where they were insulated, or in the
outskirts of the town. ) T

A check census of the different castes and trades obtained through the cAaodris,
&c. is now under revision, whence will be found the proportion of Hindoos add
Moosulmans, &c. .

It does' not fall within the province of a Scientific Gleaper fo enter more at large
on a subject of the present nature, and we must be contepted to present our readers
with the following abstract of the results, distinguishing those .which appertain to
the city itself, from those of the European station of Secrole..

Summary. In the city. In Secrole and the vicinity ;
Number of Inhabitants, 1,8,482 - 187 I £
Number of Chawis or houses, 30,205 28801

* This does not include the servants’ houses in European estates, nor the soldiers
hats, &c, in the lines ; although these are reckoned in the population,
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Auhallas, or divisions, 369 21
Pukka houses (of brick and stone,) 11325 73
Kucba houses (of mud,) 16552 2639
Kucha pukha ditto (of mixed nature,) 2328 - 88
Houses of one story in hught, 12590 . 2444
»  two, v 11838 282
" three, " 2996 . 2
.»  four, ’ 1019
w  five, ” - 200
»  8iX, ”» 7 B
s . 8even, 2 1 :
Ruins cf houses and building spaces, 1498 72
Gardens, 174
Smalas, or Hindoo temples, 1000 7

Musjids, or Moosulman Mosques, 333

Comparison of the accurac 3 of the. census, ? in 1827-28 17 muhullas contg 8932
by re- exmination person in 1829,

Proportion of Proprietors to Lodgers in second examination.

Proprictors, - 77530 ..

Lodgers, 4510} equal, . g4 f”“' 1
Proportion of Males to Females. S e b o

Men, 3424 . 3354

. Women, 3564 - 3151

Boys, 1085 1698

Girls, 741 1234
Propomon of Adults to Children, o .

Adults, C698) .1 . P

Children, - 1726 =41 gl t=ti
Proportlon of Inhabitants per Chouk, ! 6. o
Europeans and East Indians in Se- 399 L .

crole, (including 125 artillery,)

ot oo !

. Pom&qu
The population of Benares, as since ascertained from the prmdpd peopln d’
each custe and trade, may be dunnguuhed under the following heads, .

TS

Brahmuns, - Maharaslm n castes, 12000 .
- . Nagur, 7- 5 . 3000 Lo
' Mor, 12 . 600 . S
. Oudeeck, . . 7 - ,, . 1200
CGour, B . . © 2000
Kunoujia, 4 . 7000
‘Kherewal, 7 " : 1600
: Bengal¢e, C 3008
, Gungapootras, 1000 -
i : 50 snull castes togeth« 8600 S
— .85,000:
Khnme Cnte. Bajpoou, . e 6500 . v
Bhooihars, : - 5000
‘ Khutrees, 5 ucu, . . 3600. - .
- , —— 14,508
Buahyu Cute. Ugarwalas, . -~ - -~ . - -2000 .
Kusrwanees, . o 2500 :
20 small castes together, 3500 .
: e R 18,000
Shoodr Caste.:  Kaeths, . N . 7500 Cue .
« Koerees, 800 . .
Aheers, AR Co . 5500 o
Kubhars, : 5000
Kulwars : . 6500 i
550thertndumdcmu, . -872000: . ..
—— .. 70,000
Hindoo Pugeers of 11 denoninnou, : L c;wa
Witeine s -

Total Hindoo Population, S A - 1,34,000
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. .MOOSULMANS. R
Ruees, or persons of independent income, Shekh, Sueed, | ;4 09
Moghul and Patén, 3

Joolaba, or Weavers, , 15,000
Tuwaeefs, 1,800 .
41 different professions and trades, 4,500 .
Fugeers, of 80 Tukeeas, 509

Chundal, or lowest cast, . 800
Total Moosulman Population, — 32,600
Remainder, supposed to be composed of travellers, visitors,

&c. and children omitted in the Choudree’s computations,

-with the unavoidable omissions of the catalogue itself, 13,400

JPopulation of the City of Bunarus as by house census, . 1,80,000

VIIL.—On the Geological and Mineralogical Structure of the Hills of
Sttabaldi, Na, , and its immediate Vicinity : by the late H. W.
Voysey, Esq., H. M: 67th Foot.

[From the 17th yolume of Asiatic Researches.]

The hill of Sitabaldi, although agreeing in form and interior structure with other
basaltic hills in its neighbourhood, merits a more particular description on account
of some peculiarities in the composition of the main rock, hitherto unnoticed by
geologists, and for the opportunities afforded by its extensive quarries of studying

varied structure of the rocks of the trap family, which is rarely to be seen in
80 distinct 2 manner.

The mass of the hill is composed of porous basalt, with a semi:columnar appear-
ance, derived from numerous vertical fissures. It p in some places, both ina
gadual and abrupt manner, into a coarse porous wacken or indurated clay, which

its turn changes in a similar manuner to-the nodular basalt or wacken, of which
the northern and southern summits of the hill are composed. At the junction of
these rocks, the passage is sometimes so gradual as to give the intermediate rock
an indeterminate character partaking of the nature of both. At others it is abrupt ;
yet, notwithstanding the abruptness of the change, the vertical and horizontal fis=
sures are prolonged into each, and cross the line of junction. I shall not here enter
into a greater detail of these appearances, but shall cantent myself with observing
that the most satisfactory explanation of these phenomena is derived from that
theory which ascribes to the trap racks an igneous origin, under pressure of a great
bo"l"i of water. ’

e semi-columnar basalt forming the greater part of the hill is very porous,
containing numerous amygdaloidal cavities, which are, for the most part, merely’
lined with a peculiar mineral, which I presume to name conchoidal augite ; some-
times, however, they are nearly filled with it, or with calcedony, semi-opal; or
carbonate of lime ; the calcedony being usually covered with a coating of green
earth. The rock itself is composed of hornblende and felspar, with the augite, so
profusely disseminated, as to claim a right to be considered, in some cases, as a
constjtuent of the rock. This is, I believe, the first time that conchoidal augite
has been found entering into the composition of basalt. The rock is. fusible, and is
of considerable specific gravity, notwithstanding its porosity. The vertical and
horizontal fissures are not always straight, but are at times waved ; they are also,
sometimes, lined with an infiltration of calcedony coated with clay and chlorite.

This rock is succeeded by an indurated clay or wacken, which at its junction with
the basalt, frequently partakes of its semi-columnar structure, the vertical fissures
being prolonged into the wacken, and the schistose structure of the latter extending
into the basalt : these changes may be favourably seen in the fosse which surrounds
the fortification. ) )

The indurated cla‘{ or wacken seems to form but a small proportion of the hill,
a8 it is not seen in the hollow between the :greater and less elevation, the semi-
columnar basalt being there uncovered by any rock. It also contains crystallized
carbonate of lime and semi-opal ; but calcedopy, coated with green earth, is the raost
common mineral found in it. .

This rock passes into the nodular wacken, which, on. a_casual inspection, ap-
pears to be a collection of stones rounded by attrition, and involved in 8 matrix of
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clay ; when examined more earefiilly, it i ‘e¥ident that this appearance is owing to
a peculiar modification of thé concretionary structure, developed by decompositioh.
Nuclei, of various sizes, are enveloped by concentric lamell®, which peel off a de-
composition destroys their cohesion. They are consequently seen in vdrious states
of decay, and of sizes, varying from several feet in diameter to several inches. But
their true nature is easily discovered by the mutual indentation of the different 1a-
melle, which stirround their respective nuclei, the centres froth ‘which this pseudd-
crystallization has pr ded. The exist of the vertical and ‘waved fissures
need scarcely be adduced as farther proof that they are not the product of alluvial
detritis. :
It a];ggm most probable thit they 6we their forms to molectlar magnetic attrac-
tion, since they contain a very large proportion of oxide of iron, (néarly twenty-five
per cent.) as may be perceived by the great specific gravity of hand specimens.
The nodular wacken or ba'sag, is one of the most common forms of trap inthe
extensive districts, composed of the rocks of this family, south of the Nermada.
It occurs perpetually in the extensive and lofty range of mountains situated be-
tween the Purnea and Tapti rivers, and appears to form their principal mass, It is
Yound equally abundant throughout the whole of Berar, part of the provinces of Hy-
derabkd, Beder, and Sholaphir, and appears to form the basis of the great western
rapge of trap hills, which separate the Kenkan from the interior of the Dekhin.
It is probably one of the main sources, when decomposed, of the black dilavial
soil to which Hindoostan owes so much of its fertility. The valley or extended
ot totTT T T ST % "7 3ala, south of Krishna, of the
all lie near the course of ri-
plains and formed their ex-
on originated in some sudden
1e gradual subsidence of thé
«d by cautious investigation.
Jle cause was the latter. .
if the quarries are extended,
ely a superficial deposit, or i3
ded on all sides by gneiss, or
few feet deep. Perhaps Nag-
[ndia, of studying the geologi-
ction of the primary and over-
uring the excavation of wells
beneath, A well in Mr. Alex:
ut forty feet depth, penetrates
a magnesian siliceous clay,
of the gneiss, by which it is
‘om of the well. .
ice in the outline of the rocks
and long flat outline with the
be ridgy, peaked, sharp, out-
y the rocks are of granite and
d crystallized iarbles passing
f them contain a small quan-
mite or magnesian marble is
bed of the Pesh river, granite
indstone ; and foliated black

1X.—O0n the Quantity of Water raised by the Dence.
To the Editor of the Gleanings in Science.

SIR . \

1t is with much gratification that I have seen.so much of the atténtion of ‘your
correspondents devoted to the most efficacious means of raising water, believing thdt
the fertility of the valley of the Gang‘es may be carried by improvements in irriga.
tion to an extent beyond present credibility. The first point, however, towards any
improvement is to settle the value of the simple machines now employed by the na-’
tives for raising water,-and I have pleasure in being dble to ¢comihunicate to yoi
the enclosed extracts from the observations of a gentlemsn during atour ih Patna
and Bebar on tlie comparative merits of thi, levér and mét. “The former I should
consider ‘as in general much underrated. When watér-is to 'be raived from shuis
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depths—say: from. 10 10 20 foet-—its extrenie chénpneby, and the facility with which
it may be erected and transferred, and the means it thus affords of being able to
multiply wpon a particular spot any number of levers that niay be required for even
very temporary purposes, render it, I conceive, a valuable machine, and deserving
pf more notice than it appears to have miet with in the neighbourhood of Calcutta;
hut I have seen no part of India where irrigation is so much neglected as in Bengal,
and particulaily in the vicinity of Calcutta. Notwithstanding the immense quane
tity of ground within 10 of 15 miles of the eity that is dedicated to the culture of ve-

table crops, it is very rarely that recourse is had to any other means of watering
ge gardens than by hand, with common earthen pots ; and this system is even the
prevailing one in irrigating most of the extensive potatoe crops west of the Hugli,
although - the quantity of water required for the potatoes in the sandy ground be«
tween the Higli and Dam{da is very great, and the waste of labour must be iu con~
sequence engrmqus. The same is also applied to the watering of the soot crop. To
the B. E. of Calcutta, after the rice crop is gathered from the lower lands, almost

- the whole of these lands are allowed to remain uncultivated for the remainder of

the year ; though I conceive there is not a doubt but the greater part could be made
to return a good cold-weather crop of pulse or vegetables, if proper attention was
paid to preserving the rain waters, or of obtaining it by sinking wells, and to the
means of raising the water advantageously. In many high or badly-watered parts
of Bengal, the rice crop is very precarious : -and in ene of these spots, not long ago,
1 observed that the farmers had lost their rice, almost entirely, over a very extensive
tract of country, and there was no attempt made to raise any other crops to supply
the deficiency of grain, which was severely felt by the inhabitants, owing, I presume,
to their supposed inability of aaaistin% what they might then sow by irrigation. But
the water was, I should imagine, abundant; the tanks were large and nuwerous §
and judging from the bed of the Damfida, I suppose water would be found in wells
at a very high level, for the stream of that river is scarcely any where 15 feet below
the level of the country.—The most usual machine employed by the Indigo plant<
ers for raising water, is I believe, the China punp. I do not recollect seeing uny
account of its performances, but it will be in.the power of many of your readers, no
doubt, to afford yon the means of comparing it with the other machines which
bave already been described in the Gleanings. LS. .
Patna.—*‘ By far the most usuul method of raising water from wells, in this
district, is by means of a pot suspended from a lever, which is here called latha.
It is always here wrought by one man, who stands under the end of the lever, on,
the sides of the well next to the fulcrum or post. About one half of the pots used
here are irou ; an iron pot costs a rapee, and the lever and rope cost about 4 annas.
Although one man works each lever, yet it is usual for three levers, at least, to be
wrought in the same well at the same time, and still more, if practicable, is advan.
tageous, because one man can distribute the water raised by four or five lathas, and
one man is hecessary where only one /atha is einployed. ~Still however one latha
is often used, because the twomen, alternately relieving each other at the lever,
work with ease the whole day, while four or five men, with only one relief, can scarce-
ly continue to work so long without much fatigue. Many /athas are employed,
where the well is from 25 to 30 cubits deep ; but when the depth exceeds 15 cubits,
it appears to me that this is a very tedious operation, and vastly inferior to the
leathern bag raised by oxen descending onm an inclined plane(Mé¢), but, except near
the Ganges such are seldom used, and thé kind which requires a man to empty the
bag is alone employed ; but in some places I perceive that one man suffices to
work this machine.—He stands by the well, and emp'ties the bag while be has
trained the oxen to go down the slope, and to return, without being driven. In the
interior, indééd, the Wells are ‘seldom deép, but néar the Ganges the latha is vast-
ly more common than the mot, even in the deepest wells. The reason seems to be
the want of forage for the cattle in the working season. I tried an experiment on
the comparative effects ‘of these two methods of raising water. A /atha from a
well in which it was 36 feet to the water from the surface, in half an houdt drew
1357 lbs. avoirdupois of water ; two men usually work from suarise until 9 o’clock,
and from 3 o’clock to sunset, or rather until dark. Where the depth is moderate
three men, with two latAas, waters from about § of an acre to } daily. ’
¢ Three men and two oxen work & mot from morning until evening, with a refresh.’
ment only of about § of an hour. In a well 33 feet from the surface to the water, a’
wiot, in half an Lour, drew 1bs. 7210, but such a superiority over the latha is notad-
mitted by the natives, who contend that three lazhas, wrouglit by four men, are equsl
th a inot wrought by ‘thrée men and two oxen. This, however, I have no doubt is &
, uiless where the water is very nesr the surface.” ) '
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"X.—On the Rent and Net Produce of Lund v India.
To the Editor of the Gleanings in Science. . -
Sir,

- A good deal of discussion has lately taken place in the Calcutta papers regarding
agricultural matters, and the practicability of Europeans succeeding in a speculation
of this nature, either in investing property in the purchase of lands, or as a mere
farmer or labourer who rents as much soil as he can undertake to manage with his
ordinary and limited means ; and as some interest seems to be excited on the sub-
Ject, permit me to say a few words, which, coming from this quarter, may prove of
some service in elucidation of the point under discussion. :

A pergannah here consists of about 100 vi 3, 8 or 10 of which pay 3 or ¢
rupees per biga annually to the Government, while the rest pay about 12 annass
the former villages appear to have no particular advantage as to soil, canals, rivers,
wells, or natural products, and yet the inhabitants seem much more comfortable
than the latter. These high rented and comfortable villages are generally possessed
by Jats,who,without doubt, are the best farmers in the Upper Provinces; and if they
can manage to raise the produce of the land so superior to their neighbours, may
we not suppose capital could be advantageously employed in the remaining part of
the pergunnah, which appears to be so backward, and consisting in the greater part
in culturable waste, and by outstripping the Jat, derive a profit sufficient to satisfy
every moderate wish. ¢ ) '

For those who wish to invest capital in the purchase of land, I may add, that land
liable to the Government assessment is to be had here for about 1 Rupee per biga,
while lands not liable may be valued at~6 or 7 Rupees per biga; the latter not
Kro‘cunble in any quantity, and the rights probably not safe. A number of people

ave invested property in the former ; and although their villages are by no means
well managed, yet I am assured they derive a very ample revenue after. paying the
amount of the assessment made by Government. In purchasing lands, care should
be taken to secure the Bisawadaree €5 well as Zumeendaree rights, both separate
interests here ; at least it is a disputed point, and persons who have merely purchas-
‘ed the former are likely to get into trouble hereafter.

1t is doubted, whether the European labourer could compete with the natiye in this
country, in consequence of the superior accommodation and food required by the
former, as well as the disadvantages of climate. To the objection on the score of
accommodation and food, I have to offer my opinion, that a farmsteading, such as'
would be considered a palace of accommodation by most of the small farmers in
Scotland, could be erected in this country for £20 or 30, including a proper resis
dence for himself and family, and huts, &c. for cattle . and as to the food, I am in-
clined to believe it will be found to rest in favour of the natives; his cakes well steep~
ed in ghf, and accompanied by a pot of boiled vegetables, are at least equal to the
Scotchman’s hard water porridge, and the native has the buttermilk to himself,
which in Scotland is generally carried to the market; add to this, the natives on
Thursdays make the whole produce of milk into AAér, (milk boiled up with rice
and sugar,) which forms a banquet for that and a near two succeeding days. As to
flesh meat, small farmers have little of that, except on particular occasions; such as
it is in this country, it is selling here in the bazars at the rate of one maund or 80
Ibs. for the Rupee. Isuspect your Calcutta writers on the subject take their specimen
of emigrants from the Dandy European artisans, occasionally to be seen on the
Calcutta course, sporting their buggies, and who drink their claret ; and while [
make the following extract from the Supplement to the Encyclopzdia Britannica,
of what is considered food for a family of six for one week in Ireland, I expect they
will be inclined to take a somewhat different view of the subject, or at least be in=
duced to make further enquiries. Food for a family of six for a week, 34 bushels
of potatoes, 14 herrings, Y quarts of butter milk, and one pound of salt. It may be’
supposed by people unacquainted with the country, that this allowance is scanty ; I
can, however, assure them, the people of Ireland are, at least, as robust as any in
the world. ) )

With regard to the remaining objection of the Eurogean not being able to
stand the sun and climate, the excessive heats during the ploughing ‘months of
July, August, and September, must be very trying to any constitution. I have been
employed with Europeans and natives at all seasons, and I feel confident the for-
mer are as capable of bearing fatigue as the latter, under exposure; and I have
heard it confidently stated, that the Europeans on the Madras and Bombay
establishments are more hardy than those at Bengal, who are kept tattied in their
barracks ;—an instance of something of the kind I witnessed myself in a batiry,
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manned by men from Bengul and Madras, where five or six of the former' expired
from the effects of the sun, while the Madras establishment lost only one officer’
from a similar cause. It has also been stated, that although the European constitu-
tion may bear the climate for a time, yet it suffers in the end, as has been inotanc-.
ed in the campaigns of Lord Lake and the Marquis of Hastings, during which few-
Europeans died of diseases attributed to the climate, while afterwards deaths were:
frequent, supposed to have been influenced by the previous exposure. -

The produce of the country has been much underrated ; I beg leave to offer the’
following table of a comparison of a number of crops of Wheat and Barley of this
part of the country, in various seasons, with the average produce of Ireland. - -

}’er Eng. acre. w Barley.
reland, 1380 lbe. | 17721bs.
Upper Dooab, | 1456 1bs. | 1693 Ibs.

Tt isa fact that nothing has yet been done to elucidate the resources of the coun-
try in agricultural matters ; a new turn, however, seems to be taken by Government’
and the public, which if persisted in must be of great advan to the interests of
both, and I trust we shall no longer hear of such mirthful stories as that of a’
European affirming the impossibility of raising hops in India, from a failure he ex-’
perienced himself, although he took every care, and used, as seed, the best hops that
could be procured out of the dregs of a butt of Hodgson’s superior Pale Ale !! Ri-
diculous enough, Mr. Editor, but I am afraid the jest still lies in its being applicable
to the want of practical men. Fit fabricando faber. .

Upper Dooab, : Zz.
November, 1829.

XI1.—Miscellaneors Notices.
On a Cheap Substitute for the Safety Tude of Weiter. .
In a country where the price, and often tfe impossibility of procaring chemieal
apparatus and re-agents is next to a prohibition on the pursuit, whatever tends to
simplify apparatus is doubly advantvavgeous. ‘The following contrivance will in all
common cases supply the place of a Welter’s tube, and has been found even steam -
tight under considerable pressure. o ’ :
1. Grind the end of a piece of quill-tube, | '

an inch long, perfectly smooth,  —
¢. Cut a small piece of bladder, in the' 1
" shape of a, of which the round partiis of

the size of the tube, and soak it in wa~

ter.
3. Tie this, wet, on the ground end of the
tube, with a waxed silken thread, and

it with the mouth ; if properly done, 2
::ywill be a perfect valve while wet. . N
4. Bend and draw out a piece of tube . ——

enough to admit the quill-tube
gi‘t?e the v:lge, so that the bladder does '
not touch its sides) in the form & ; make
it of any convenient length,—say seven
inches in all,—leave a small orifice at
the point. :
8. Insert the valve-tube at the top of this, 5
closing the space between the two with a
good cap-cement, but leaving the valve--
" tube open, as inc. ' -~
6. Dry the bladder which forms the valve, -
and put the point of § through the cork

where it is to.serve ; b may, of course. E— 3
be strait if required ; when on the poin: .
of using it, put a few drops of olive o : : N

in f the valve-tube: thiswil. . , - ~
l'e,h.(:etrhl.f gprf:ctlyeﬂen'ﬁ; and tight, and theoil which ootes, or is forcéd through
" te valve will, by being retained about it by he capillary action of the two tabesy; ¢
“protect-it from’ the action of corrosive vapors. ;
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It is evident that when _ _
apy absorption takes place,
a portum of air will be ad-
mitted Lthe valve, which
h will bear an internal
pressure strong enough to
force out any common ce-
mepted cork. The first .
thuy made was in action .
during thirteen hoursin the
mouth of a common bottle,
used as a retort for the
zu:lduchonbof sulphuretted

n, by inserting two -
t:b::f:m the cork, of
which one was the aa(ety-
tube just described; it
therefore ceconomises both
the retort and the Welter’s
tube for any common use,

A- bottle. & l‘f’t"‘“h; 'fg gu-tllbe. .o
80th November, 1829, . - o HR

3

2.—On Raising Water by the Mét,

< To the Editor of Gleanings in Science.
1R,

The difficulty in raising water by bulocks, owing te the loss of time and in
turning, has for some time occnpied aattenmu and as Ibelieve | have discover-
:(; a:shod’d })}; wl:c‘h it l::mw: Iinclose you a plan of ‘thé same. Nodn‘xg

n ik, can chesper or more sim le—-tw t
farmers of this country. ¢ e L:Pf__,_. P ogrea fﬁ»jeets}o

(4

b4

c¥ 6 feat
b & )8 feez
Al 5 pees

- - o n
The mu:lnne being a simple crank, its o raﬁons ‘must be 1t
:y eye.d bTh; b::ll? ‘l:s a tur:s on the pm:te 3, its fulerum, E onee obvion:{
rugged by the bullocks roun tofu*lsobvlous t .
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3.—0% Deducing a Méan Result larm Observations of a brokem Number of the Wires
in a Transit Telescope: by Mr. V. Rees, of the 8 General's Qffice.

Many years practice, in finding the mean result from tm observed transits of a
heavenly body, over the several wires of a traunsit telescope, have led me to invesgi-
gate formule calculated to give to every observation an equal share in the result,
when from accident, inattention, or other cause, one or more of the wires may not
have been observed.

Some observers, in this case, reject the observation of the wire which corresponds
to the deficient one, and thus, instead of one, lose two observations :—the one re-
jected being, very possibly, the best. Again, if the 1.2.5. or 1.4.5. wires be ohserved,
a similar inconvenience follows ; while in the case of the 1. 2. 3. or 3. 4. 5, wires
being observed, the whole is rejected, or else the middle one only taken. Others
supply the deficiency of one, or even more lost wires, by adding to the precedipg
or subtracting from the following wire the mean différence ; but a little consideration
will show, that should the wires to or from, with this mean difference, be added or
substracted, be taken too great or too small, (and this supposition amoants almost
to a certainty,) so this supplied wire will bear exactly the same error; which error of
one wire will be taken in the sum twice or three times, as one or two wires have
been supplied.
~ To obviate these objections, I have drawn up the following formulm, which I have
been in the habit of using in calculating the observations made in the Suyrveyor
General’s Office. They may be of use to the practical Astronomer, and as such sre

offered. i

1st Wire wanting, mesn Nlul@i’i}’.’!i’,’.:%'.f
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. 4. Supply of Wholesome Water,

Among the first cares which ought to occupy the attention of the founders or in-
habitants of a great ¢ity,one would suppose that a supply of good and wholesome ﬁazr
would occupy the principal place. Strange to say, however, such is not always the
case, and amongst others, London has still to reckon this amongat her desciomey e
from the attention lately given to the subject, it appears, that thou gh a late &et o
effectual remedy will be applied to remove the evils under which her inhabitants at
Present labour on this score. A Mr. Wright appears to huve e i the question
with a commendable zeal and intelligence; and from seme ng."d oa the l.:
we have lately seen, the inkabitants appear desirous of acknowledging his "hj“.m
by some appropriate means. Questions have also been brought forward for diseuns-
#lon and enquiry before the Society of Civil Engi , hawing far thei e

throw light on the subject of boring to & great depth for ov suflowing Sheir Mf :
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The subject is not without its interest in Calcutta ; for if London be bad in this
respect, Calcuttais worse, We wish sume Mr. Wright would start up amongst us, and
entitle himself to the gratitude of his fellow citizens, by persuading them to com-
bine for the attainment of a plentiful supply of wholesome water. We think the
statements published in the Gleanings on this subject offer wellﬁgrounded hopes of
discovering overflowing springs. Certainly there are grounds sufficient to warrant a
trial ; and as it is fully to be expected that Government would so far co-operate as
to authorise the use of one of the boring engines now in the Fort, itis obvious the
only expense would be the labour. This expense must be trifling, and would, we
should suppose,be cheerfully borne by the Physical Committee of the Asiatic Society,
who might also delegate certain of their members to superintend the operation. The
most favorable season is now approaching, and we trust will not be allowed to pass
away without something being done.

5. Repair of Violin Bows.

Musical amateurs who use the violin discover often to their great annoyance,
that no precautionary measures will secure them against the insidious attacks of a
little caterpillar insect, which contrives to disarm them, by destroying their bow-
strings, and this often in places where the damage cannot be repaired but through
the efforts of their own ingenuity and patient industry.

To those lovers of harmonious sounds who, like me, wanting a hint as to the right
method of setting' about it, have wasted hours in a vain endeavor to adjust a new
roll of hair to their fiddlesticks, it would be conveying information scarcely less
interesting than a new memoir on the geology of Bundlekund to instruct them
how this may be accomplished. That there is a proper and particular method
I am convinced, by observing the beautiful evenness of a mew Dodd compared
with my own best imitations. .

I have complelety failed in an attempt to bring eack single hair separately to the
same degree of tension ; and though I have found that sufficient evenness may be
had temporarily by .drawing the whole through a close hard brush, there still re-
mained the difficulty of securing them in that good order, owing to the thickness
of the bunch where tied, bending the little knot in its box, and so drawing the hairs
upon the surface much tighter than the lower half.

hope this may meet the eye of some of the more ingenious of your readers,
who may be able to give some information on the subject to, Sir, your’s obediently,
i B Phil-Harmonicus¢

6. Hot Spring. - .

At Sonuh, near Dehli, there is a hot spring, (sulphureous) which attracts from the
surrounding country myriads of people for the purpose of bathing : the bath is
- constantly filled with as many people as it can hold (except perhaps for a few hours
during the night), in the day time by men and at night by women ; most of the
inhabitants of the town itself are in the habit of bathing in it daily, and it is pro-
bably to this habit that they are indebted for the cadaverous and unhealthy appeara
ance 8o common amongst them. The temperature of the spring, in January last,
was 103°; but it varies, for in July 1826 I observed it as high as 110°: the flow
of water varies also very considerably. T.

7. Contraction and Expansion of Paper. '

The following may be interesting to many of your readers, as an instance, though
not an extreme one, of the contraction and expansion of paper. .

Thad a few months since laid down with the greatest care on asheet of fresh draw«
ing paper, some distances measured from an excellent scale by Ramsden, with a good
beam compass. The paper has not ever been subjected to any drier atmospbere
than that of the interior of the house, but now having occasion to lay off more dis-~
tances on the same sheet, I find that my former measurement of 52, 942 inches is
now but equal to §2.700 inches. The difference is nearly } inch in 53 inches,
or 1 part in 212. W,

8. Notice of Hail. ‘

In a thunder storm, which occurred in April last year at Serampore, some hail~
stones were picked up as large as a hen’s egg. They were observed, when broken,
to have a concentric lamellar structure, being formed of successive layers similar to
the coats of an onion! The nucleus was of a whiter colour than the exterior. I
confess I am quite ataloss to imagine the cause of this curious appearance ; can any
of your readers give me any information? - B M

N
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XIL.—Proceedings of Societies. )
1. Mzmcu, AND PuvysicaL SocieTy. '

Saturday, November 7, 1829.
Mr. Bacon was elected a Member.
Mr. Newmarch withdrew Lis name, on the same plea as that urged by former se-
ceding Members.
A letter was read from Dr. Hays, Editor of the American Journal of Medical
igli,ence, Philadelphia, transmitting several numbers of that work for the Society’s
rary.
~ The following communications were submitted :
A case of dislocation of the thigh-bone, by Mr. Spry.
R:l\ .hilfbory of a case of poison, producing excessive constitutional irritation, by Mr.
eigh. )
Remarks on the state of disease in the Meerut circle of superintendence, by Su
perintending Surgeon Langstaff, (communicated by the Medical Board.)
I}&port of Disease in the Sirhind division, by Officiating Superintending Surgeon
A. Murray. '
A paper on the occlusion of the Biliary Ducts, by Mr. Twining.

Saturday, December §, 1829.

Messrs. H. Taylor and F. Hartt were elected members.

An extract of a letter from Dr. A. Duncan, of Edinburgh, was read, relative to
the medical powers of Madar, and several copies of a paper published by him on
the subject, were presented for the use of the Society.

The following communications, received since the preceding meeting, were then
submitted by the Secretary :

A memorandum on the native operation of Lithotomy, by Mr. King of Patna.

Some remarks on Cholera, by Dr. A. Smith, of H. M. 44th Regiment.

A case of tuamour on the leg of a native, by Mr. Dempster, of Buxar ; and a cli-
nical report on the effects of Blood-letting in the cold stage of Intermittent Pever,
by Mr. Twining.

Several numbers of the Edinburgh Medical and Surgical Journal; and a eopy of
the Supplement of the Edinburgh Dispensatory, were presented for the Library, by
Dr. Duncan of Edinburgh.

Mr. King’s Memorandum, Mr. Twining’s Clinical Report, and Mr. Raleigh’s
Observations on Cholera, were then read and discussed by the Meeting:

2. AGRICULTURAL AND HORTICULTURAL SOCIETY.

A Special Meeting of this Society was held on Monday, 28th December, 18293
Sir E. Ryan, President, in the chair. i .

Lord Viscount Combermere was elected a Member of the Society.

The following Gentlemen were also elected ; viz. .

Roy Saltee Kinker Ghosal, Richard Holdsworth, Esq., William Blenkin, Esq.,
E. S. Ellis, Esq., Dr. Frith, Major Burney ; Mr. Richard Barnes, of Purneah ; and
Mr. Eglintone. .

Mr. John Abbott was duly elected Treasarer of the Society, in the room of Mr.
Ballard, now in England. .

Read a letter from E. Molony, Eut;Deputy Secretary of Government, to the Se-
cretary, intimating that Government had resolved to grant the sum of Sicca Rupees
20,000 for the purposes specified in the letter of the Society ; but that before ac-
ceding to the proposition of granting a further sum annually to be distributed as
Prizes to those whose exertions in agricultural improvements appeared most deserv-
ing of reward, the Governor General in Council was desirous of receiving particular
information in regard to the conditions upon which the Society proposed to grant
premiums for the most approved specimens of Cotton, Tobacco, &c. as well as upon
several other points therein enumerated. .

On the motion of the President, it was resolved to refer the matters contained
in the two first paragraphs of Mr. Deputy Secretary Molony’s letter to the Agricul-
tural Committee, which would he requested to report to the Society the best mode

. of distributing premiums, and the conditions under which the competition ought to
take place. To refer the points in the 3rd p: ph to the Committee of Finance
appointed last year, consisting of Mr. Hurry, Mr. Bruce and Captain Jenkins. To
refer the points in the 4th paragraph to the Horticultural Committee ; and that so.
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soon as these several Committees furnished their reports, anew Committee should
be named to draw up a reply to Mr. Molony’s letter, then under consideration.

Resolved, that the Garden Comnnittee be rﬁlened ¢o undertake the arrangement
for the distribution of prizes and medals to Native Gardeners on the morning of
Wednesday the 13th, at 93 -o’clock. )

Read a letter from Mr. Wood, proprietor of the Asiatic Lithographic Press,
prresenting to the Society a copy of the Agricuttural and Commercial Resources of
the Presidency of Bengal. .

Resolved, that the tf:nks of the Society be offered to Mr. Wood.

Wednesday, January 13, 1830.

The Society had an exhibition of prize vegetablesto-day at the Town Hall, and
the prizes, cousisting of a silver medal and a sum of money not exceeding 40 Ru-
ch, were delivered to those malis who produced the best show of Caulifiowers,

otatoes, Asparagus, Peas, Turnips, Beet-Root, Jerusalem Artichokes, Carrots,
Onions, and Nolkele.

e

[XTI1.—A~aLvsis or Books.

Memoir on a Plun for the Formation of un cssy and pevmonmt Commmusivation by
Water between the Upper and Eastern Provinces of India and Calcutta during the dry
Season : by Lieutenant J. A. Schalch, 14¢h Regiment N. I, D. A.Q. M. G.

Tlris is a pamphlet of 19 folio pages, written by the late Major Schalch, whose pro-
mising career was 50 prematurely cut short by his fall before Chamballa stockade,
when attacked by the flotilla under Commodore (now Sir J.) Hayes.

The subject is one of the greatest interest : and as Major Schalch’s statements-have
proved influential in establishing the system of canals now carrying on, one of which
we guve a-short notice in our fourth number, we think it will not be without its use
to introduce to.the notice of our readers this little work, which we believe is far
from being sogeneraay known as it ought to be.

The object of the Memoir is stated in'the following opening passage :—‘ The want
of a free navigation between the Eastern and Upper Provinces and Calcutta, during
ithe months of January, February, March, ‘April, and May, when most of the rivers
which branch-off from the Ganges become too shallow for large boats, has long
been felt ; and considerable expense has been incurred to remelgy the evil, but hi-
therto without:effect; every-succeeding year bringing with it additional complaints
of the obstructed state of the rivers and the increased delay in the navigation.”
Various plans, it appears, have either been proposed or resorted to, but owing to their
being founded on erroneoms-views (as Major S. thinks) without any prospect of
.success. Some-of these plans, such as that of straightening the tivers flowing from
the great Ganges into the Bhagirettee, and employing machinery to free their beds of
sand, are pregnant with consequences, which, though of slow growth, may be even-
tually of very fatal moment. For it is evident that in this case the sand being forced
downwards $o that part of the river between Calcutta and the sea where the perio-
-dical interruption of the current, occasioned by the tides, allows of its being deposi-

ted, a continual increase is ensured of those 8ands which render the 'imvigation of the
. HGgli so dangerous, and whicl must, in time, under such a state of things, materially
obstruct the port of Calcutta. Major S. thinks, in fact, that, with reference ‘to this
important consideration, it would be preferable, if it were feasible,rather to encourage
the windings of these rivers and the deposit of sand at their e{!inx from the Ganges,
by which means he considers the Hiigli would resemble the I’samattia, Cubaddk and
other Sunderbund rivers, which, at the same distance from the sea as Calcutta, are
free from sand, and their beds so stationary,that soundings taken in 1817 agree with
these: given by Rennel 40 years before.

But supposing there were no objections on this score to the measure of prevent-
ing the accumulation of the sand at the heads of the communicating rivers, Ma-
jor Schalch considers it uséless, as it would be impossible to keep them open for
any time. In support of this opinion Major Schalch has brought forward the state-
ments of Major Rennel and Col. Colebrooke, who assert that the soil must form an
insuperable obstacle to keeping open any thing like a straight channel with a cur-
rent such as would be required. And this, either in the case of a river straightened,
or a canal. In fact, it is sufficiently obvious, that the figure or direction of any
‘flowing body of water must, in a nearly level plain, be determined by the two cir-
cumstances of velocity of current, and tenacity of the materials of which the bank is
composed. As the latter diminishes or the former increases, the sinuosities will' be
greater, till by the slackening of the current the frail banks are enabled to with~
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stand the diminished wasting power. Unless, then, the depositions which are tobe
removed are of less tenacity than the banks, it is quite obvious that the current will,
blv) its inevitable effect on the banks, destroy itself, so that in time it shall be no longer
able to effect its purpose. The banks then become stabls, i. e. comparatively, but
‘with them the sands and shallows are also made permanent, whatever machi
‘be used to disturb them, When, therefore, it is considered what the rature of the
soil is through which these rivers take their course at their aflux from the Ganges, °
it does not seem exaggerating the difficulties of the problem to say, thatin a netwred
channel it is not practicable to keep these rivers open.
Major Schalch having shown, as well the inutility as danger of attempting the

cure of the evil in that direction, next turns to the object of his Memoir, which is te

ropose a canal of communication between the Hfigli and the great river, which
shall not only be free of these objections,“ but be likely to repay, in a short time, the
-expense of excavation, and ultimately become a source of considerable revenue to
Government or any body of individualz who may embark in the speculation.” This
canal he proposes to. carry across the several rivers which cover with their anas-
tomosing branches the tract called the Sunderbunds, but on such a lineas to be with-~
in the influence of the tides : the advantages of giving this direction to the canal he
considers will be the following—The surface of the ground being s0 little elevated above
the level of high water, the expense of excavation will be trifling. For the same reason,
0o locks wi;%be required, as the numerous inlets from the sea will always afford a
sufficient supply of water. Nor will the banks be liable to change, as the, alternate
flux and reflux of the tide seems favourable to the durability of such ¢hannels.

« _To the present route by the Sunderbunds, which proceeds by Tolley’s Nullah,
there are many objections besides its circuitous direction. Thus from the great
breadth of the Raimangal and Sipsa (the Marjatta of our maps) rivers, the passage
is not unattended with danger to boats heavily laden. There is also the danger of
_tigers when cooking ashore ; and still more, there is the delay and other great incon-
veniences attending the passage of Tolley’s Nullah, This cut, thcugh sufficient for
the commerce of Calcutta.when first excavated, is no longer so. At the very season
when it is most required, it is literally chocked with boats to a distance of 3 or 4
miles beyond Garriahath ; and many of the boats, deeming their further progress
hopeless, are in the practice of landing their cargoes to he conveyed to Calcutta by
a land carriage of 8 miles. All these in¢onveniences and objections will be obviat-
ed by taking the direction proposed, and making the cut of sufficient width. Ad-
vantage may be taken of the branches of these rivers which run in the proposed
direction ; and these are more numerous and of greater length than might be at first
:)l:pp?sed, considering that this direction is at right angles to the general course of

e rivers. -

The accompanying plate exhibits both routes, the old one being marked by a
.round dotted line, and the proposed one by a line of elongated dots.

The navigation of the Garéi (which in its course to thessea is successively nam-
ed the Bardshi, the Mfidumatti and Huringatta) and by the Attarf banke nullah
and Bairab, is perfectly safe until reaching Culna. From this point, or rather from
the mouth of the Bytaghata Kh4l, at Hatb4r, the new route, it is proposed, should
-diverge; it will proceed by the Baftaghatta,Salta, Féli,K4li, Bangaria and Nazzerpti
Kh4] to the back of the village of Cabalmani,on the banks of the Cubddak,with which
& junction will be formed by a canal, as in the map. A few trifling operations will -
render the above line perfectly unexceptionable. Hence, to Téka it may follow the
Cubddak ; or the passage may be greatly shortened by cutting through the
.isthmus at Naruli, which is only 1363 yards across, by which a tide will be gained ;
thus far, a saving in time from Culna of 18 hours will be made, and, what is of more
.consequence, one of the most dangerous rivers of the Sunderbund navigation will be
avoided, while the line passes through a highly cultivated country the whole way.

The new line now joins the old one as far as Bissautpur, and then across the
country by a canal to Bassera, throuih the Ghask4li, the Behari, the Kusri, and
-Bangar nallah to the letter E. near the village of Gabtalla ; from thence through
-amother canal to the Bedadiiri nullah, which leads to Tarda, where it again joins
-the,present route, There is a great deal of very valuable and detailed information
on this part of the line, which we regret our limits will not allow us'to do justice to.
.From Tarda, after passing Bamingaltta, it proceeds through the Salt-lake and up the
eastern canal to within about 2000 feet of the Circular Road, where it turns to the
right, and running parallel with it, forms a junction with the river a little above Chite

? n‘hjor Schalch estimates 'the expense of excavating the several canals, including
the charge for bridges, roads, and other works connected with the undertaking, e8
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amounting to 9,50,000 Rupees ; while the annual income, he supposes, will amount
to 1,65,600 Rupees, being upwards of 18 per cent. on the capital. .

A feature of the plan finally adopted by Major Schalch, was the formation of a har-

bour for boats in the canal, immediately above its communication with the Hagli.

* This harbour it is calculated, as affording shelter from the dangers of the Hagli
during storms, and facilities in loading and unloading, would be a great public con.
venience. Supposing a toll of one anna per 100 maunds per diem to be levied, the
yearly amount on 3,30000 maunds, which it is calculated to hold, will be 75281 Ru-
pees : afurther toll on boats passing through the canal in either direction, of 1 Rupee
for every 100 maunds, it is calculated, on the present tonnage engaged in the trade
of Calcutta, would yield annually 80,000 Rupees; but as the trade is likely to in-
crease by these facilities, the above estimate is probably much within the income it
will eventually yield. .

Besides the increase to the internal trade of Calcutta, this plan,' Major Schalch
considered, would hold out a prospect of the following advantages : the certainty of
the navigation, the lessening the number of wrecks, the prevention of loss of pro-
perty and damage arising from boats running frequently aground in the present
passages, the conveni of the harbour for loading and unloading, and affording a
safe retreat from the dangers of the Hagli in stormy weather.

The advantages to Government he considered obvious, and requiring no enumera-
tion. To the city, the improvement in value of the ground near the Circular Road
from the head of the eastern canal to near ChitpGr, and an increased salubrity, owing
to a system of effectual drainage to be connected with the proposed canals. This
latter subject, which is one of vital concern, particularly to the inhabitants of a
city like Calcutta, he has discussed at greater length in an Appendix, which we shall
republish in a future number at full length. The very great deficiencies under which
our city labours, as far as regards the public health, make it desirable to use every
means of drawing the attention of our fellow citizens to the subject of a medical
police, in the hope, however slender, of seeing some of the many very obvious im-
provements that are called for, adopted. -

To return to the subject of our analysis: Major Schalch, after a fair, and by no
means exaggerated statement of the advantages of his plan, proceeds to consider also
the objections. The first of these has a reference to the possibility of the same
state of things occurring in the G4rai and Chandna rivers, on which it may be seea
the above navigation depends, as have occurred in the Bhégirettee and Matabhanga.
But the answer to this is easy : the former rivers have never been shut, and the
reason is obviously the greater tenacity of the soil through which they take their
course, which is a black mould instead of a loose sand, as in the case of the latter
rivers. This having sufficient power to resist the action of the current, the latter is
effective in keeping the channels clear of sand or mud banks. The narrow channel
in which the Ganges is confined below Chocula, and its great depth of water, suffi-
ciently prove the fact of an entire change in the nature of the alluvia it traverses ;
and this is further confirmed by the fact, which might have been inferred, apriori, of
the mouth of these rivers within the influence of the tides being choked by sands.
It may then very safely be taken for granted, that no change of the kind contem-
platedis likely to occur. o

The second objection is of even less force. It may be said that the Bhégirettee
and other rivers of the upper navigation may again become navigable in the process
of time ; but independent of the absurdity of waiting for such a problematical event,
it may be safely said that the whole course of human experience goes to support
the opposite proposition. That the tendency of a river bed is to raise, not lower,
itself, is a fact familiar to all who have studied this branch of physical geography ; and
ithas been satisfactorily established by Major Schalch, that the obstructions which
impede the navigation of these rivers are not confined to their heads, where they
leave the great one, but extend pretty uniformly the greater part of their length.
As to any canals that could be made to assist the navigation of these rivers, the
nature of the soil through which they flow, as has dlready been shown, is fatal to
such a scheme. It has indeed been proposed to carry a canal from Rajmahl
through a tract of stiffer soil into the Bh4girettee below Suti- But even if the
expense of such an undertaking were not in itself a sufficient objection, which it
most certainly is, there are others which appear insuperable. For as the line in
question is intersected by many mountain streams, these would infallibly cut up
the canal, and fill its bed up with the detritus brought down in the rainy season.
Add to which, that the sands and shallows below the point of junction would be
rather increased than diminished by the canal. The project is in fact chinferical,
and may be at once dismissed, ‘ .

]
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That Major Schalch’s estimate of the increased value of the land along the line of
the canal is not unreasonably favorable, is evident from the fact that the land conti-
ous to the Eastern Canal had risen from 16 and 20 Rs. a cotta to 3 and 400. In

is estimate of the expenses, he appears to have been equally on the right side, judge
ing from a comparison he has drawn between his results and those of the Forth and

"Clyde canal. He concludes by giving as his opinion, that the plan proposed by him
‘offers no difficulty that may not be overcome by moderate ability and attention ; and,

as he justly remarks, his knowledge of the country and frequent visits to the tract
in question, qualified him to form an opinion on the subject. His Memoir appears to
have attracted that attention which it deserved, and we need not inform our readers
was followed, by the Government sanctioning the project and engaging in the exe-
cution of it. The disastrous war with the Burmese put a stop to this and many
other projects ofgreat public utility, und Major Schalch, whose ardent and active mind
would never allow him toremain idle, having organized a ponton system for the
use of the army in Arracan, was appointed to the head of that departwment. His
health having suffered, he was recommended to try the sea air, and he accordingly

. proceeded in the Research, with Commodore Hayes. In the unfortunate attempt

which was made against the stockade of Chamballa he was mortally wounded, and
having lingered in great pain,the following morning breathed his last. Thus terminat~
ed a life which began under the fairest promise,and thus was cut short a career which
in its progress would have secured to the individual an honorable distinction; to the
country, a series of useful labours and great public improvements. Amongst the many
names distinguished for talents and &cquirements, the loss of which India has had
within the last few years to record and to deplore, that of Schalch will hold a con~
spicuous place. -He was no common man, who at his age, and as yet a subaltern in
his regiment; so recommended himself as te obtain from Government the distinction
of the brevet rank of major, and this without exciting the dissatisfaction of many
who might,in ordinary circumstances, have thought themselves aggrieved by his ad<
vancement. Nor is it less obvious from considering his career, so brilliant thongh
s0 short, as well as that of many others, that in India at least talent need not repine ;
and that its possessor must, in whatever sitnation placed, sooner or later, work out
for himself, not only distinction, but independence. .

XIV.—Notices oF EuvrorEAN ScIENCE.

1. Junction of Granite and Sandstone.

In a paper with this title in the 8th No. of the Journal of Science, N. S, Dr,
MacCulloch gives his opinion, that granite solidified after eruption at the bottom of
the sea may have a secondary strata deposited on it, and then the whole be raised above
the level of the sea by a new eruption at a still greater depth. He considers that
he has demonstrated the successive production of granite, and that solid rocks have
been raised by it, is, he affirms, one of the facts on which thescience of geology is
based. That it may, therefore, raise solidified granite is not more surprising thap
that it should raise quartz rock er mica slate ; he asserts that Scotland is full of
examples of this truth : the sandstone and lignite formatign over it, having been
deposited on consolidated granite, the whole being afterwards upheaved in asolid
form by a later eruption.

The facts which have given occasion to this statement of his views are certainly
curious, and may, he thinks, at first sight, be very easily turned by a Wernerian into
a confirmation of the opinion, that granite, like many other rocks, has originated in
deposition from water and is stratified. Fairly interpreted, however, he considers
them to lead merely to the above modification of the opinions that have been latterly
gaining ground, as to the igneous origin of granite and the upheavement of the more
recent strata. The appearances we shafl endeavour briefly to describe ; though, as he
well observes, it is not possible for description to do justice to such phenomena.
To be fully appreciated and understood they must be seen. .

With the exception of the present instance, he says he knows of but one example
of the junction of granite and sandstone in Aberdeenshire ; but in that case the ap-
pearances are unimportant, and lead to no conclusion beyond the mere fact of the’
junction. In the presentcase it is otherwise ; there is the most perfect exposure of
the whole junction through a space of many hundred yards ; while all the rocks are’
as clean as if recently cut by a tool, and absolutely free of any incumbrance capable
of introducing obscurity or doubt into the observations. .
. The place in question is in Sutherland, where the granite of that country comes
in contact with the sandstone of Caithness; the latter he considers to be synonie
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mous with the old red sandstome, the oldest and lowest of the secondary rocks. The
fnnite he considers to be of the same ra as that found in every part of Scotland.

t is inferior to all the primary strata, and is occasionally coverodr{y extensive tracts
of gneiss, As to their mineralogical composition, the granite is very variable : it
exhibits, in particular, the appearance which some observers hold to be particularly
genwine. The sandstone is sometimes grey and , or else compact, of the
same color ; sometimes red, of various tints ; is in some situations simple, in some
argillaceous, and in some calcareous. It is remarkable for containing beds of ar-
gillaceous schists, sometimes s0 abundant as to occupy entire tracts of the surface,
to the exclusion of the arenaceous strata. These beds sometimes resemble clay
slate, more frequently greywacke ; very seldom the shales found in the white or su~
perior sandstones, or those of the red sandstone of Arran.

The junction of the sandstone with the subjacent granite is visible for some dis-
tauce s the former bas a dip to the eastward of north, the inclination being about 40°.
The strata are porfectly even, and the line of junction of the two rocks corresponds
with their seams. In a very few cases there is some slight irregularity in the sur-
face of the granite ; and in these, the sandstone strata are affected in a corresponding
manner. No fissures or other marks of disturbance are visible in the sandstone, nor
is it penetrated by any granite veins.

With regard to the modification in the mineral characters of these rocks produc-
ed at the junction, the most striking is the apparent approximation of two rocks of
such different characters. Where the mass of granite approaches the sandstone,
the vertical or prismatic structure, visible in other places, first disappears, and there
are then displayedsolid masses, rounded by the action of the weather,and not satisfacto-~
rily distinguishsble by the eye from the neighbouring sandstones which have been
subjected to the same influences. As it comes close to the sandstone, it resembles
a stratified rock, and in one there are even partings of an argillaceous cha-
racter to mark the strata. are in all their thickness, however, not more than
ene foot, and similar laminse may be observed, though of less extent, on the surface
of the uncayered granite. The granite has, in many cases, the most ordinary aspect, but
where it approaches the sandstone, it consists of quartz and felspar. In some places
these minerals are equally intermixed in large grains; in others, large grains of
each are united in a sort of general basis or paste of finer sand. In one variety
.of remarkable appearance, the large ﬁains of felspar are of a high red colour, when
that mixed with the quartz is white. This rock approaches so nearly in general aspect
to the finer conglomerate or gravel stone of the atrata which consist of the same
materials, that in the detached specimens it is at first sight difficult to know which
the subject under examination is. Another remarkable variety contains schistose
¢€lay,which is either in small particles, or in larger resembling fragments, or else merely
communicates a grey tinge to the stone.. These specimens similarly approximate in
character to that variety of the sandstome which contains small fragments of shale:

- Asto the sandstone, itis generally reddish, compact, resembling quartz rock,
and consisting chiefly of quartz eand with .f:?ngmem of felspar. This gradue
ates into a sandstone of the same colour without fragments. en follows pure
glle schist, which in some places i arenaceous, in others fine and fissile, succeeded by a

ue shale resembling grey wacke. After this there occur, in irregular order, a series
of sandstones, red, purple, blue, and brown, intermixed with the same blue and pure
ple grey wacke shales. In some places the schists predominate, in others the sand~
stones. The order is not however always the same. In many parts of the janc+
tion there are found conglomerates of various kinds, but generally of a moderate
sized structure, or consisting of small fragmeats : one of these consists of quartz and
felspar, compacted to a state as hard as the granite which bas becn already describe
ed as being similar in composition. A coarser conglomerate cousists of small frag-
meats of granite, or of quartz and felspar cemented by argillaceous schists. Other
varieties contain fragments of argillaceous schist or various fragments united by sands
and some are formed purely of fragwents of schist, united by an argillaceous cement.

We have been thus particular in extracting this description, as it may prove in=
teresting tosome of our readers who may have an opportunity of studying similar
appearances (80 rare in Great Britain) in thix country. The expense of books, so
great in England, is se muchenhanced in India, that many of those who may Lave
the power of throwing light on questions of this kind, will probably never sce the
journal from which the abeve notice is taken. If we mistake not, there are several
éxamples of the super-positien of sandstone or ﬁnﬂe inIndia, and it will be seen
from Br. Maccwiloch’s paper what interest attaches to the subject, and how valuable
a detailed and faithful description of the phemomena at the several would be.
‘We hope our wotice may be the means of awakening the attentien of any of thoss of
our readers who might be able te furnish swch description. .
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L—Directions for the Guidance of those desirous of making Geologi-
: cal and Méneralogical Observations.

In considering the great interest which is attached to gealogical.enquiries, and the,
wide field which is open to the observer in this part of the world, we .cannot but
think that many would be disposed to assist in the collection of the necessary facts, -
were they aware how very simple and .elementary the knowledge is which would
enable them to.do 0. With little of technical knowledge, beyond what one of or-
dinary intelligence may verie&sily acquire, it is in the power of a faithful observer

to co-operate materidlly in laying a foundation for a sound and philosophical theory
of the earth. In Europe much:has been dane to approximate to a full and correct
descrip tion.of geological appearances us they are; the first step towards attempting
an account of what they have .heen. But Europe is a small part of the world, and
though -it be probable that the study of the geology of even that limited portion of,
the glotee will not lead to any very errongous assumptions, as to its general history,
still we must rememberthat this is'but a probability, and one, the truth or falsehood
of which cannot be established without a greater or less accumulation of facts from
all parts of the world. And even were we guite ¢ertain of the universality of all the
facts of this science, it would still be a question, whether there could be too many
abservers, particularly in onewhich, like this, is inits infancy. When, however, we
know that the contrary is the case ; that very many curious facts are found to be of
local and partial occurrence ; when we see that many of the links wanting in one
country to the chain of geological evidence are to be sought for in another ; we can-
riot deny but that:the progress of geology would be considerably accelerated by a
general and simultaneous effort on the part of our countrymen scattered over the
eastern world. Though there may be few amongst us eapable of emulating a Cuvier,
aSmith, or a Buckland, we must not infer that our efforts would be, therefore, use~
less. :Every fact, however trifling or unconnected it appear to.the superficial obser-
ver, has its value ; and every man possessing ordinary powers may be the recorder
of a fact, however incapable of generalising or constructing a theory..

- With sueh views, and in the hope of inducing some of the many whose leisure and
opportunities will allow of their adding a stone to the geological edifice, we gladly,
avail ourselves of the permission of a friend to publish the following clear and ele-
mentary instructions compiled for the use of the officers attached to the Ordnance
Survey now in progress in Ircland. A few trifling and merely verbal alterations,
have been made, simply with the view of adapting the instructions to our readers,
and rendering them of more general application.

The firat object of a person desirous of collecting geological information should
he.to obtain a general idea of the nature of the rocks which prevail in the tract un.
der examination; and if they are in strata or beds, of the alternation and super-po-
sition of these strata with each other ; and also their dip or inclination to the hori-
zon, and the direction or bearing in which they cut’it; in order to judge when the
same beds may again probably come to the surface, since they often preserve the
same plane over a considerable extent. .

It is almost needless to observe, that the beds of rivers, cutg for roads, cliffs and
quarries, are the situations where such observations can, in general, best be made,
particularly the latter, since the fresh fracture of the sound unaltered rock is there
exposed, and in some kinds of rock the change taking place from decomposition.
extends to.a conaiderable.depth, sometimes of several feet. ,
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Care must be taken to distinguish boulders or rolled masses from the out-crop-
piogs of the edges of the strata : the latter, being in their original pdition, are termed
in situ ; whilst the former merely lie on the surface, and are often found at great
distances from any rock of similar characters from which they may be supposed to
have been derived.

In examining the boulders, and also the pebbles of the beds of gravel, attention
should be given to ascertain the correspondence or similarity of their characters to
the rocks of the neighbouring mountains.

After having obtained a general idea of the rocks which prevail, specimens should
be taken from the different beds or masses. which are the most characteristic of the
whole. It will be desirable that these specimens be kept to nearly the same size ; 3
inches by 2 by I may be taken as average dimensions.

In the beds of pebbles, a few of the different pebbles may be taken, and also spe-
cimens of the beds of sand und clay; but in these cases, description will be more
requisite. '

-Besides the specimens giving the general character of the whole, others should
be taken of any particular varieties which occur ; as when the component simple
minerals are larger and more distinct, or when minerals of a different appearance
and character present th Ives, either imbedded in the mass, or affixed on the
edges of the cavities which happened to be in it.

en such minerals are crystallized, it is an object to obtain all the different.
varieties of form, and particularly to select such as have the faces distinct and nu-
merous, with the apex unbroken, and the crf'stal fixed in its original position ih the
rock, which is termed its matrix or gangue. In the cavities of the basaltic and amyg-
daloidal rocks, crystallized mimerals are of frequent occurrence : they are generally
zeolites, or species belonging to the genus Kouphone Spar of Mohs. In collecting
crystals, the minute ones are not to be neglected, for they have commonly their faces
and edges the best defined and glancing ; and hence, from being capable of being
mesasured by the reflective goniometer, are the most instructive to the mineralogist.
or crystallographer. Each specimen must be labelled with a reference to the to-
cality from which it has been taken ; for which purpose a rough tracing must be
made from the plan or paper which will bear ink. On this tracing, for the geologi—
cal plan, will be marked the points at which the strata come to the surface, with
their dip and bearing, changes of direction, intersection of veins or dykes, &c.

The line of intersection of the plane of stratification with the plane of the horizon
is the bearing, and the angle formed by the above two planes is the dip, which muss&
therefore begneasured in a plane perpendicular to the line of bearing, as it is evident.
that it is the direction of the greatest slope on which a ball or water would fall down.
the plane in free descent.

In measuring the above amgle, it will be sufficient that it be done with a smallk
wooden quadrant and plamb-line, or othersimple contrivance, since the irregulari-
ties of the strata do not admit of great nicety. The thickness of the beds should
alzo be marked, but, for the same reason, measurement will not be required, provi-
ed the dimensions be judged accurately whilst on the ground. When a number of
these observations are collected, it is evident they will give the data, to make a
geological section across an’extent of country. !

A zection of the strata should also be made, when it can be done, on each of the
geoloiical lans to which the specimens are referred, and the same letters used, so
that the label on the specimens may refer to both the plan and section.

The portions where the strata or rock cannot be observed, should be left blank,.
&S no supposition or uncertain observation or information is to be admitted. These
blanks, however, may contain any remarks, either as to communication received,.
or inference made, with the reason aasigned.

A section to some depth may be obtained when a shaft is sinking for a well, or
other object, in which case a sketch of the beds, according to their order and thick=
ness, should be given, with specimens from each.

Sections of the strata are often exposed in the cliffs along the sea shore, or in
vallies, in which cases a sketch should be made, with specimens from the beds, their
different approximate thicknesses marked, and their true inclination and bearing.
The true inclination or dip, it is evident, can scarcely ever be the same as that shown.
in the sketch : such situations often exhibit remarkable contortions in the straia, or
the junction of rocks of a different kind, as basalt and limestone, sandstone, &c. or
the intersection of veins or dykes through the strata, (see fig. 1. 2. 3.Pl. 1.) accompae
nied by slips and shifts ; the former signifying a depression or chunge of levelof
the beds in the different sides of the dyke in a vertical direction ; the latter & simi-

’
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1ar change of their eorresponding parts, formerly in contact sideways, or in a ho-
rizontal direction. The rock also immediately in contact with the dyie, is frequent-
1y altered ; to all which circamstances attention should be paid, as being curious
geological facts, which lead to inferences that will be afterwards mentioned.

A vein may be defined a marrow seam which appears to have been formed in a
rock or fissure passing through the strata. The depth te which the vein extends
is quite unknown, and the longitudinal extent can seldom be ascertained. Veins of
‘basalt, greenstone, porphyry, and granite, are generally termed dykes.

The term strata it is unnecessary to define: eminent geologists differ, however,
as to the thickness which some beds may have to be called strata or masses ; and
also distingnish fissures parallel to each other, which are found in some rocks, as
being different from stratification. For these and other minute distinctions, refer-
ence must be made to the works on geology. '

The outlines of mountains may also be given, and frequently on their sides the
wushing off of the earth has laid bare a portion of the rocks, which in some cases
shew the junction of unstratified with stratified rocks, and sometimes veins from
the former running into the latter, (as in fig. 4.)

When the planes of the upper beds are not parallel to the planes of the beds on
which they reat, they are termed unconformable, an example of which is seen in the
figs. 4a, and 7, when the sand and magnesian limestone beds lie on the edge of the
ioal, and seem to indicate different periods of formation, as will be afterwards men-
tioned. Such instances, when shewn in the above mentioned sitnations in the ver-
tical section, should he carefully observed ; or when only in the horizontal junction,
such should be traced along the place with the dips of the strata, as in fig. 1. The
dips being marked by an arrow with figures to read in its direction, as is done in
the sketch.

The organic remains and impressions contained in the strata are of great inter-
est, but the specimens are generally found in accidental digging, and, at any rate,
to make a collection would require much time and expense. It will, therefore, be
considered as desirable, merely to ascertain the beds, and the general nature of the
remains which they contain, acecompanied, when it can be done, with the few spe-
cimens that can be procured of undoubted authenticity, which can seldom be the
case with bought specimens. The remains in the solid rocks have been changed in
their nature, mineralized or petrified. Those in the gravel and sand are but little
altered ; the same with those found inthe peat bogs, as of the gigantic Elk and others,

When the rocks are worked for economical purposes, as slate, lime, gypsum,
(plaster of Paris) such should be stated, with some account of their extent or value,
and the market to which they are sent. A

The names given to the beds by the inbabitants should also be stated, as such
names have frequently reference to the purposes for which they are used; as fire-
stone, from being employed to line furnaces, millstone grit, &c. —

By observing walls and buildings, a knowledge of the nature and durability of the
rocks, and of their value as stones for building, will be obtained.

The specimens should be shaped on the ground, and care taken to gt a fresh
fracture : they should always be labelled or numbered, referring to a descriptive ca-
talogue, and wrapt up separately in paper, whilst on the ground, to avoid the chance
of mistake. . ) N . i :

On bringing the specimens home, they should be re-examined and proper labels
fixed with gum-water. When packed fo be sent to any distance, each specimen
should be in a double paper, and the whole firmly packed together with hay, mnoss,
or tow, in a deal box or cask. ’ .

By looking at and examining the specimens, and at the same time referring to the
worlks on mineralogy for the character by which they are distinguished, the student
may, of himself, be enabled to prosecute the subject, and, it is hoped, be induced to
tdke an interest in the pursuit. Hardness, according to a certain scale of minerals,
‘being one of the chief distinguishing characters employed in the system of Mohs, a
set of mixerals arranged 50 as to give the means of applying its characteristic, and

" understanding its use, would facilitate his enquiries. The specilic gravity can be taken
with small scales and weights, but the most convenient instrument for a person not
resident, i8 & hydrometer, termed Nicholson’s, from the inventor. A goniometer,
for measuring the angles of the crystals, will also be required by such as wish to
pursue the study of mineralogy. !

. 'The minerals forming the great portion of the rocks, are quartz, felspar, horne
b.ende, mica, augite, limestone or calcareous spar, gypsum, diallage, talc.

.
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__.The mode in which these are found combined, and from that combination, or frora
“the structure, give names to the different rocks, will be found in the works on geo-
Jogy, as also the transition which exists in one species of rock into another ; froos
the absence of one or more of the composing minerals, or presence of others ; or
from u change in the structure. TFhis transition, as must be evident, frequently
causes a doubt in the application of the names.

To avoid, however, the necessity of a constant reference to these works, the fol-

" lowing table, in which will be found described all the principal rocks, or at least
those of common occurrence, has been made out.

- Some of the terms emplbyed in it, primitive, transition, &c., refer to the place of
_tl;e_ro:,ll.(s or strata in the series, as to superposition, which will be afterwards ex-
plaine .. }

GRANITE is composed of quartz, felspar and mica; the proportions of each are
yarious. Hornblende also sometimes enters into granite.

. GNeiss is composed of the same three minerals, but instead of being granular as
granite, it has a schistose strueture, from the plates of mica lying in the same di-
rection. ' : -

. ¢« Mica SraTE is composed of - the same three minerals, or frequently of only mica
and quartz, and has the same structure as gneiss, but the mica is in excess. .
. TaLc SLATE and CHLORITE SLATE, are similar to mica slate, the tale or chlorite,
which is a green variety of talc, having tuken the place of the mica. These two
minerals are, however, often, with difficulty, distinguished from each other when
disseminated in rocks. ) .

! CLAY SLATE, (the slate used in roofing,) the best belongs to the primitive class,
and appears to be composed of the same minerals as talc and mica slate, but they
are 80 intimatély mixed that they cannot be detected by the eye. As the structure
changes, a transition takes place from granite to gneiss, and from gneiss to the slates.

SIENITE is composed of hornblende and felspar, in well defined crystalline
masses : quarly is also generally one of its component parts. It therefore differs
from granite by the substitution of hornblende for mica ; but, as it has been seen,
that granite sometimes contains crystals of hornblende, it will be evident there is a
transition from one rock into the other.

GREENSTONE or WHIN, the Diaase of the French, is composed of hornblende
and felspar, and sometimes a small portion of quartz; the component minerals
are geperally so minute as to assimilate the appearance of the rock to a compact
crystalline mass. When the greenstone is composed chiefly of hornblende, is high-
l;‘v crystalline, and is found alternating with the crystalline rocks of the primitive

lass, it is generally termed HORNBLENDE ROCK.

. BasaLT is composed of hornblende and felspar, but still more compact than the
greenstoné : some varieties contain augite, and large crystals of hornblende and
augite aré frequently imbedded in basalt: when these are in considerable number, it
is termed porpAyritic, as will be afterwards explained. :

OBsiDIAN and PiTCHSTONE belong to this class, but their composition appears to

, and often to be chiefly silex. These rocks are generally found forming veins :
they are vitreous or pitchlike ; their specific gravity is less than that of quartz ; their
distinguishing characters will be found in the work of Mohs, as some of their varie-
ties appear to be simple minerals.

, Liava differs from basalt in composition, only from the prevalence of augite, and
in structyre from being generally porous, therefore, less dense ; but all the lavas,
when sufficiently magnified, shew them to be composed of minute crystals, which ap-
pear to'be of felspar and augite, or hornblende and crystals of leucite. Mica and
“77 7 ~—=inlqva. PUMICE STONE is a very porous lava, chiefly-
f quartz. Scoria and volcanic sand appear to be
mice ; and since Yolcanoes in action emit a great
h steam, which in its condensing unites the ashes
i termed voLCANIC TUFA. It is from the volcanic
ano is formed ; it is found in rocks of a volcanic
urhood of Naples and near Rome, and also from
ice, and on the Rhine near Coblentz; from which
ass, is obtained.
1e greenstone and basalts, AMPHIBOLITES of the
hem nanmied Amphibole, being the chief ingredient.
rticularly by French geologists, torocks of vole
candes no longer in action ; snch as are found i
7er Rhife : these are vitreoas and cellular, whi
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felspay forming & grout portion of the mass, and they meltinto a white glass,
rachyte is, therefore, merely a variety of lava, excepting as to the date of formation,
ond there is a transition through all the above trap and trachyte vocks, and from

them into sienite and porphyry. .

. MRBTEORIC STONES are, many of them, very similar to varieties of greenstone, but
mixed with iron ; others are composed of iron nearly pure or native, 80 s to be mal-
leable ; sometimes the iron is in s0 great a proportion as to-form almost the mass.
The metal nickel is always found in meteoric iron, and is considered to give the
property of resisting oxidation in the atmosphere. o )
_ WaAcCKE appears to be a basalt half decomposed, or semi-jndurated, or a hard
ferruginous clay ; it is sometimes amygdaloidal.

PorPHYRY is composed oﬁcrmtgls, embedded in and disseminated through a com-
pact mass, which is called the bage or paste. These erystals are of cotemporaneous
tormation with the base or mass, since they have their angles and faces of crystal-
lization perfect. These crystals are of felspar, and the base may be considered.a
compact granite or greenstone, felspar being the predominating ingredient. Such
are the rocks to which the name porph¥yry is particularly given : but any rock hav-
ing crystals so disseminated through it, is a porphyry, and may be named according
to its composition, as porphyritic claystone, obsidian, &c. The base of the porph:
just mentioned, is the EURITE of the French ; and when hornblende predominates,it
is their OPHANITE.

. AMY¥GDALOID has the same; or nearly the same composition as the paste forming
the abovementioned rock, but instead of crystals disseminated through its mass, as
in porphyry, it has round or elongated nodules, generally of calcareous matter, which
appear to have been formed: in cavities of the above figures previously existing by

. water, eontaining lime in solution, pereolating through the rock ; when these cavi-

ties are not filled, they have frequently crystals of calcareous spar or zeolite im+
planted on their sides.

. SERPENTINE i§ chiefly compesed of silica and magnesia ; it is compact, but varie«

_ gated in its colour ; it is the matrix of many magnesian minerals, of asbestos, ecume

de mer, &. Thegreen colour is given by the protoxide of iron, and the chromate
of iron. It may be remarked, that the different oxides of iron appear to give the
eolouring watter to nearly all the minerals, rocks, and clays.

DiaLLAGE.ROCK is composed of diallage, or diallage and felspar ; it is the ScyiL-
LERFELS of the Germans, and is found with beds of gneis and other rocks of the
primitive series. .

QuarTz Rock is quartz mixed generally with a little mica; it is the GNEISEN of
the Germans: their WEISEN is felspar and mica; therefore, granite without the quartz.

PEGMATITE is composed of quartz and felspar, or granite without the mica,
Flints and chalcedony are pure silex, and are merely varieties of quartz. Siliceous
tufa is the deposit from water containing silex in solution. The Geiser fountain in
Iceland appears to be almost the only deposit of this nature now in action : the mi-
meral formed has less specific gravity than quartz, and comes nearer to obsidian or
the o : . .

Snm'ronns are gonsidered to be formed. from the débris of former rocks ; the
particles are commonly quarts, which may be supposed to have resisted decompo=~
sition more than the ether minerals of which the rock was formed as granite. The

raing aye umited into one mass by a cement. of silex, argil, or lime ; the cement o
fime will be known by its effervescing with acids ; that of argile is less hard than
the siliceous, but.these are often mixed in the same. \

PUDDING STONE, 0F CONGLOMERATE, is of the same composition as sandstone,
only the parts are larger and always water-worn or rounded. .

Baeccia isalso of the same eomposition as sandstone, but differing from the con~ .
glomerate in heing formed of angular fragments of rocks, as its name indicates,
instead of water-worn or vounded pebbles cemented together. :
- GRAUWAQRE' ig a.sort of breccia or sandstone, containing. fragments of primitive
slate, and some organic impresgions ; it.is the oldest sgndstone in the series ; it lies
under the ceal formution, awd is, thorefore, in the transition class; it has a siliceous
or, argillaceous cement. It corresponds with the beds of OLD RED SANDSTONE of
the English geelogists. . - ) . .

. GRAUWAGKE SLATE is & variety of the above which has passed’ into a schistose
structure. GREENSTONB SLATR is similarly connected with greenstone, and inthe
-same maaner, By some geologists gueiss has been termed sCHISTOSE GRANITE.

. .SANPSTONE SLATRS arq im similar relation to the .diﬂ’erent, beds of sandstona.’
Among the sandstones, particularly in the lower portion of the acries, there arg
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some beds which are highly crystalline ;'that these have beqn formed by the débris,
or by the particles of clder rocks cemented together, must be considered doubtful ;
they would rather lead to the idea that they may have been formed in the same
manner as the crystalline rocks, as greenstone, primitive limestone, &c. &e.

LimesToNE is a carbonate of lime, that is, composed of carbonic acid and lime ;
besides its external character, described in works on mineralogy, it is most readily
known from its effervescing with acids, by the disengagement of the carbonic acid
gas, the lime remaining in solution in the acid.

Aocording to the position of the beds of limestone in the series which will he af-
terwards explained, and also according as its structure varies, it receives different
names.

Primitive limestone is found alternating with granite gneiss and mica slate. It
is highly crystalline, being composed of a number of small crystals united together ;
these,when separated, shew the rhomboidal clearage, as in calcareous spar. Statuary
marble is the finest variety ; the color is, however, often grey and blueish-grey or
veined. The primitive beds do not contain shells or organic remains ; all beds which
contain shells or organic remains, are superior to the primitive beds. Beds of cry-
stalline limestone, which contain shells, &c. are termed transition limestone.

Mountain limestone, which forms so great a portion of the English series, (sec
fig. 7.) and on which the great coal formation rests, is a transition limestone. It is
generally of a dark-grey or brown color, but never yellow ; it contains frequently a
great deal of bitumen, so as to be black, and cavities in it are frequently found
filled with mineral pitch or oil ; it contains a great many shells and corals, often
running through it in seams,

Lias limestone, also forming a portion of the English series, is a compact lime-
stone, with a dull fracture, compared to the primitive ; it contains generally a por-
tion of alumina, is best known from the fossils which it contains, and is sometimes
called gryphite limestone. It is generally of a dark-grey or blue colcr, but some
of the seams nearly white. This latter variety has been employed for lithography,
but not found to answer 80 well as the Bavarian stones.

Oolite, which gives name to a large portion of the English rocks, has its name
from being composed of small rounded grains like eggs, or the roe of a fish ; it is
a pure carbonate of lime, like primitive limestone, but its granular comgposition is
quite different from the crystalline appearance of the latter.

Chalk requires no description ; it is a pure carbonate of lime, but less dense or
compact, than the preceding.

Marl is a carbonate of lime, mixed with argil or other substance.

Calcareous Tufa is formed by the deposits of springs and rivers containing lime
in solution, and is therefore a formation now in progress ; it is generally porous

-and of a dead earthy appearance; it often forms round leaves, twigs of trees, &c. of
which it retains the impression after their being removed.

Stalactite is formed on the roofs of caves and fissures, by water containing lime in
solution, percolating through the roof, and depositing it in the form of icicles 3
when these drops come too quick to part with all their calcareous matter in the roof,
and form a similar deposit on the ground, they are termed stalagmit.

Magnesian limestone, called also dolomite, i8 a carbonate of lime and magnesia,
containing 20 per cent. of the latter ; it'is harder than the carbonate of lime, and
does not effervesce easily with acids, unless when heated. It does not form so good
a mortar as pure limestone, but is considered a durable building stone ; it is consi.
dered injurious as a manure, excepting in small quantity ; the colour ‘is generally
yellow and aspect sugary, with frequently rhomboids crystallized through it. No
shells are found in this limestone. It may be observed, that there is an impercepe
tible transition of these beds into each other, from primitive limestone to marl ; and
many of the limestone heds are impure, mixed with earthy matter. When it is
wished to ascertain the quantity of lime in such beds, it may.be done by weighing
the limestone, and a quantity of acid sufficient to dissolve it ; and on weighing it
again, after it is dissolved, it ought to have lost, if it be pure carbonate of lime, 43
per cent. ; hence, the excess of weight above this will give the quantity of earthy
matter.

GyPpsUM, the sulphate of lime, is generally found nearly pure : from it is made the
plaster of Paris, by drawing off the water of crystallization by heat ; the powder is
ready to reabsorb water, and on being mixed with it hecomes hard, or sets. Gypsum

. is distinguished from the carbonate by not effervescing with acids, and by being less
hard : it always accompanies the beds of rock salt, and is thus foundin the red marl
formation of England. o
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* RocK SALT requires no description ; its form of crystallization is the cube into
which it is generally cleavable. )

Coar. ’ﬁlere are three kinds of coal ; namely, anthracite, bituminous coal, and
lignite or wood coal. .

Anthracite is found in the primitive series; it is without bitumen, and, therefore,
chemically, is nearly the same as charcoal or coke, or the diamond. Seawns of an-
thracite are also sometimes found in thg coal formation, that is, along with beds of
bituminous coal.

Graphite or Plumbago may be considered a variety of anthracite, but it generally
contains also iron. The beds of bituminous coal in that part fnmediately in con-
tact with whin dykes, are frequently without their bitumen ; hence in this portion
like anthracite. :

Bituminous coal is the coal of the great and useful coal of formation ; it never
contains in itself vegetable impressions or immediate indication of a vegetable origin
it is, however, considered by many geologists, to be derived from vegetable matter.
There are, however, in the beds which accompany it, as the BITUMINOUS SCHALE,
many vegetable remains, as reeds, palms, &c. &c.

The beds which always accompany the bituminous coal, and hence termed the
coal formation or coal measures, are chiefly sandstones, but also sLATE cLAY, CLAYS,
SHALES, and in some of the formations, beds of limestone ; but the latter are not
found in the Newcastle beds. In the slate clays are found the IRONSTONE in nodules
containing about 33 per cent. oxide of iron : it is from this ore that the furnaces of
England are supplied, limestone being used as a flux, and in some places basalt,
which besides its easy fusion has the advantage of containing a portion of iron.

The beds of sandstone in the coal formation, generally contain a portion of mica,
and have an argillaceous cement ; they are commonly w{ite, and have black spots of
coaly matter. These sandstone beds are often worked for a building stone, termed
Jreestone, and when the portion of quartz is large, for millstones, then called miki-
stone grit. 'When the proportion of mica is large, these sandstones are sometimes
used for furnaces, and termed fire-stone.

Lignite, or wood coal, is found much higher in the series than the bituminous
coal, being found in the oolite, and beds still higher, (see fig. 6 and 7.) It is ge-
nerally brown, or even, when black, the powder from it is brown ; it bears evidence
of having been formed by vegetable matter, since the fibres of the trees can be
traced in it. It is sometimes worked in the Continent, but scarcely ever in this
country, and then only for factories, being disagreeable for domestic use ; the seams
are also generally thin. The finding of this coal, as must be evident from its po«
sition in the series, gives no indication of being in the neighbourhood of the great .
coal formation, but the contrary.

Jet is a lignite highly bituminized.

Cannel coal is nearly the same as Jet; it is said to have its name from the word
candle, as being used to give light.

PETROLEUM, NAPHTHA, MINERAL PITCH and oiL, found in various parts of the
world, in pits and wells, are considered, in some cases, as being derived from the
coal ; in others, the derivation is not at all established.

Of ORES, IRON, and COPFER FYRITES, LEAD GLANCE, and the various oRES of IRON,’
are the most likely to be met with. Some of the latter are, however, often in a state in
which they cannot be determined by their external character, being mixed with earth,
or in a state of decomposition. The bog and meadow iron are found in masses or
lumps on the surface, and are supposed to be formed by deposition from water, hav-
ing iron in solution. This ore is, in many situations, used to a considerable extert,
and affords a good metal. For the character distinguishing iron and copper pyrites
from each other, and also the various ores which may occasionally be met with,
reference must be had to works on mineralogy. .

It will be seen from the preceding descriptions, that it is chiefly the crystalline
rocks which are distinguished by their mineralogical composition : these lic low.st
in the series, and in following it from them to the upper beds, the general charac-
ter is, their becoming less distinct and crystalline, or more mixed and earthy as we
ascend. This has led to divisions in the series ; and although the names thus given
are dependent on a theory or supposed order of formation, now almost abandoned,
still the terms are retaiued by most geologists, as being understood from their hav-
ing been so long established.

. "I'he divisions alluded to are those introduced by the school of Werner, of PRIMI-
TIVE TRANSITION and SECONDARY, Which may be defined as follows :—
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The PRIMITIVE racks or strata, are such as do notcontain in themselves, nor rest
upon any beds which contain organic impressions, and they were hence considered .
ag having been formed previously to the existence .of animals or vegetable life.
They consist of granite, gneiss, mica slate, clay slate, primitive limestone, sienite,
hornblende rock, and some of the porphyries. .

.'The TRANSITION rocks extend from the{aeds of clay slate where organic impressions
are first formed, to the old red sandstone or grauwacke of the Germans, or to our
mountain limestone, which lies immediately under the coal formation. Others make
itextend to the.coalinclusive : this difference arises from the coal beds in Germany
being unconformable to the strata on which they rest, which makes them be con- .
sidered as the commencement of a new formation, whilst in England they are con-
formable to the transition.

. ifhe SECONDARY rocks extend from the last mentioned point, up to the chalk,
inclusive. .

TeRTIARY is the term now generally given to the beds ahove the chalk : these ex-
tend from the chalk to the uppermost compact strata. Above these lie heds of
detritus, gravel, sand, &c. &c., such as we now see forming in vallies or at the
mouths of rivers, from the natter brought down by them, which latter beds are
termed ALLUVIAL ; but since the former often cover the tops of hills and eclevated ,
ﬁyennd, and seem to have been occasioned by some extensively acting cause which .

as oeased, they are termed DILUVIAL.

- DiLuviAL beds, as above mentioned, consist of detritus : they have been formed pre-
viotisly to the excavations of the present vallies : in them are found the banes of ani-
mals not mineralized, bnt of species distinct from any now inhabiting the surface
of the earth, though sufficiently near to be referred to the same genera, particu-
larly of the elephant and hyppopotamus. Above these beds, as has been already
mentioned,.comethe ALLUVIAL beds. The formation of these is still in progress, from
the decomposition of mud and gravel at deltas and in other situations. Anadvantage
from the above divisions in the nowenclature which it introduces, is that it at once
gives the mineralogical nawe of the rock, and refers to its place in the series which
is its geological or ,geognostic positian, &s a primitive limestone or granite, transi-
tion, &c. &c. ‘ )

- An eminent geologist has lately endeavoured to introduce a new nomenclature of
rocks, which refers only to their geological position, so that the same rock as gru-
nite and gneiss, if found in one point in the series, has a quite different name from
what it would have in another; but this does not seem likely to become general.

11.—Letter from the Himmalaya.

The following letter was written by a friend several years ago. Although the
topics it touches on 'have all been previously brought before the public, yet, as there
are many of them mew to the generality of our readers, we have thought they would
not be unwillit g to see them treated in a familiar-and interesting manner. < s

+ ¢ T have before reniarked ‘that several very eminent snowy peaksare called Aylas,
Yy the mountaineers, one of ‘which is near the Mansarowa hike ; another a very-
hagnificent three peaked mountain 1 saw and nearly approached to in Kunaur up
the bed of the Satlej in 1818 its base is ‘washed by 4hat great viver, where it leaves tlve:
broken plains of Bhét or Tartary, and enters the'Himmalaya ; but there-is one &y/as.
celebrated in the extravagant legends and -fabamlous mythological -stories of the.
Hindoos,which may perhapsbe grounded ongeographical facts, though .much ebscur~
ed by nonsense. This kylas, or cajtasa, is supposed, bythem, to-be the chosenOlym-
pus of Mahadeo and his heavenly choir, where they sing, dance, dally, and drink .»ec-.
tar, and otherwise enjoy themselves much in'their fashion. There, -aceording to.them,
the Ganges rises atthre feet of three peaks,and clad in snow,and Jofty beyondall human:
measure ; their summits shining with gold, diamonds, -and all manmer of precious
stones. If this rhodomontade is -founded on -any matter-of faet, the place .we are:
now at may be the kylas in question, and- Mehadeo's votaries- will met thank-us foe
reducing his altitudes. Many of the'Hindoos were of opimion, that:the earthquake at.
Gangotri was a demonstration of his displeasure-at-our prying into'his secrets; but
we attempted to convince them that it was only his method of giving us-welcome,.
as it'coald: not be supposed he could recéive us without noise -and dhwmdam, .and
that neither demons nor-devils had any power over Byitons. When 'we veturned: ta
Gangotri, I assured an old Bramio whom I left here, that I had seen Mahadeo. In-

»
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stead of laughing at me, he seemed to take it gravely. I have since repeated the fact.
‘We accounted for the natives with us not being honored with a sight, from the cir-
camstance of their want of new light to see the same. The measures we took of
the peaks St. George, &c. must not be considered as decisive of the heights of the
Himmalaya: those measures were not taken under favorable circumstances either in
the barometrical or geometrical parts of the operations, but I judge that the error
does not exceed 200 feet on the whole. The question of the heights ofthe snowy peaks
is determined from a very extensive trigonometrical operation proceeding, instituted
for the purpose, and carried on with excellent instruments, much care and labour,
and upon just principles. An account of these operations will be published in all
its detail fpr the satisfaction of the scientific. The height of some of the peaks in
this survey is about 23000 feet above the level of the sea, but there is one in the Ca-
mafin survey, upwards of 25000, which is, as far as we know, the highest mountain
on the earth. People in Europe are unwilling to believe that the Himmalaya are higher
than the Andes, butthe examination of ouriata will satisfy them that every precaution
has been taken to confine the effects of terrestrial refractior *°° -~— -~ -
mits, by modes which it would take up too much- roon
‘chief principles of which are to take reciprocal obser
pression, and so to dispose the terrestrial arcs that they
extent, and the nnqles of apparent elevation as large as p
elevations,as 1° 40’ and 2°, and at distances of 40 to 60 m
to 12000 feet are subject to be affected by refraction in
subtended arc. In only one instance, and that on a lon

peak) and in dark weather too, it was so great as}. Witl _ __wmour__. [
air is light,clear and drier, it is yg and 4%, a small quantity where the arcs are only
of 15 or 20 miles and the angles of elevation 5°, 8°and ofter -~ ° == Yonm

are to understand by this thal the arcs are expressed in fee
of oblique circles ; but, for the sake of explanation, we may ro
* graphical miles the distances from station to station, and tak
fraction as ysth. Thus, if a peak at the distance of 120 such
above the horizon 2°. or 120/, its apparent elevation is to be
angle then is 1°. 48’; and 12’ being a large proportion when !
tion is only assumed, it is not satisfactory to rely on such 1ong a.cs and su.._
angles of elevation of objects seen through a moist and dense medinm, as is'the at-
mosphere of the plains. But they are of great use in comparing the heights deter-
mined on the whole arc, with the sums of those given by smaller arcs and greatep
angles of elevation ;. and the comparison proves, that even giving to calcula-
tions made hitherto, often on long arcs, an extreme quantity of refraction, the
peaks of the Himmalaya surpass the heights of the loftiest of the Andes by some
thonsands of feet, which that prince of travellers and exccllent observer, M. F.
Humboldt, will prove if he comes, and I wish be were here to do so. His researches
also will throw great light on the geology of our mountains, and their vegetable and
mineral productions, and other subjects beyond our skill: but as to the measure-
ments of their distances, their latitudes, longitudes, and heights, I think he will fully
confirm what we bave done. Perhaps in England they think that officers of the army
are unequal to the task, but really it is not mysterjous ; good instruments, time, care
rseverance, and a moderate skill in calculation, are all that is required. We ]Jave’
followed the methods of those skilful observers, Roy, Mudge, Dalby, and Lambton
in the English surveys, and. those of Delambre and Le Gendre in the French i:;
enleulation, principally the latter, as their calculations are the most ready : but t’hey
all give the same results. In the observations themselves, we adhere to the English
practice, which is adapted to our instruments. Excellent as the French repeating
circles no doubt are, and easy to transport, their construction requires several cor-
rections and calculations, which take up time, and way lead the unwary and less-
skilled into mistakes when much is to be done ; but the English circles, by Trough-
ton, which give, when well adjusted, direct angles, horizontal and vertical, are, though
" less portable, more direct and downright in use. We returned to Gangotri, of
course, by the same route, and as all things are more or less wild by comparison
that edgeway, and by us once considered remote place, d like a wel home.
We found our people all well, but rather hungry. Thencewe went by Bhairoghatie
and Derdli-to Stki. Havieg now no object in view, except to return, the ways
seemed rougher, and we were more fatigued. We arrived at 8Gki on the 6th of
June, when the rainsbegan in earnest ; it rained night and day till the 13th, with &
degree’ of violence I never before witnessed, and our situation was very unpleasant,
Lavisg no otlier shelter. thap our very little tents, smaller than those uged by the
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Jemadars of the native infantry. There were a few ruinous uddhtzﬁoneiouses,
but we durst not inhabit them on acceunt of the earthquakes which happened ats
most every day, I'had a portable stove, which there, as elsewhere, was our greatess
‘comfort ; however, we were in a safe place, not overhung by any cliffe. We were ge-
tierally shrouded in cloud and mist, but heard more than we could see. The tre«
‘mendous and unceasing crashes, caused by of rock, 1 d by thejrains
and melting snow, were awfal. By day and night this uproar went on, but we got
wused to it ; though sometimes, when some great piece of cliff from the steeps across
the river was precipitated, the noise was really alarming ; and even the apathy of the
‘nhtives was roused, and they ran out to try to see through the thick gloom if the
ehd of the world was ¢oming. Otccasionally the mist cleared away a litile, and we
could see the vast bounds made by the falling ro¢ks, and the havoc they had caused
among the pines ; arid how much the face of the mountain across the river was ale
tered! It rose steeply from the streat to the height of several thousand feet. The
river was about 1000 feet below us, and its roar contributed to the confusion around.
‘We saw, with some alarm, that it rose rapidly, fearing it might take away some of
the sanghas, when we should have been prisoners, and our grain, (a supply of which
had Been luckily sent from Raftal,) was riearly expended, and no one durst go to Raftal
along the bed of the river while the rocks were falling. For ourselves we got a few
mondfls (Phasianus Impejanus), but were relieved fromr our anxiety on the 13th,
when the rain ceased, and, making a few observations, we set off for Raital, finding
the sanghas allin good order. Right glad we were to see, at the distance of several
tniles, the old Union waving over it. We were absent from that village 28 days.
From Raftal we returned by Barahét to the Dth and Seharanp(r, and then I af-
terwards joined the reserve of the grand army, under Sir D. Ochterlony.—This
Yetter has now run to such a length, that I mast defer giving you an account ofmy.
excursions in other parts of the mountains up the Satlej within the Himmalaya
in CanaGr, of my passage over the snowy range, in June 1816, and jourpey
to the 'source of the Jumna at Jumnotri, in April 1817 ; bat [ will, in a general
way, notice, Among many other peculiarities of the mountains, some of the most
remarkable. And first, of the earthquakes, which are much more frequent in theie
ioccurrence, and more destructive in their effects than in the plains. In one month,
in 1817, about the same time we experienced so many shocks, forty, I underatand,
were counted in the Camalin mountains, all slight I belteve, and not felt in the
plains, except that of the 21st May, which alarmed us so much at Gangotri, and
‘which was smartly felt over the north-west provinces of Hindustén. You may
‘have heard of the earthquake of 1803, which was considered violent in this country,
and many buildings were damaged over the whole extent, from Bengal to the Penjéb,
bot in the mountains its effects were terrible, and a great part of the population
perighed ; whole villages having been buried by the fall of cliffs and sliding down of
the faces of the hills. The scenes of that havoc have often been pointed cut to me.
The imagination can hardly form ‘an iflea of a more terrible event than such a
catastrophe ! What can be the cause of these more frequent and violent shocks in the
motuntains than in the plains 2 We saw no voleanoes, nor keard of any, and I believe
there are none. Thunder and lightning are much less frequent in the upper moun-
tains than in the plains, and I do not recollect any, except once on the way to
Jurhinoutri, at a place near the 'bed of the river, and not above 8000 feet above the
level of the sea. The earthquake at Gangotri was by far the most alarming pheno-
mienon of hature T ever experienced, and the frequent, almost daily, recarrence of
shocks, though slight, made us uneasy, as it showed there was some active agent at
work, perhaps, under our feet,which might at any instant bring down the cliffs under
which we scrambled along on our hands. To'avoid a few falling blocks is difficult,
&nd might be impossible ; but no activity could save the traveller from his fate in
those extensive falls, among the ruins and rabbish of which our path very generally
iy, You know how keenly the question is' agitated among some philosophers
of Europe, whether ‘certain appearances on the surface of the earth have been
causéd by the action of water or fire ? For my part, so far from presuming to
give any o&inlon on such subjects, I confess that I have so little gealogical
knowledge, that I am not able to describe accurately, or in terms of science, the nature
of 'the various rocks and soils which comipose the ‘mountains from the plains of
Rindustén to the heart of the Himmalaya: But-one smal range of hills, that which
is néxt to the plains,—as for instance, that which -divides she Dan valley from
the low country,—certainly appears as if it had been the deposition of water. It
is about 6 miles in depth, and the height of its various sharp emivenees were-from
500 to 1300 feet, This purticular range extends from the Ganges, atHaridhuara, to4he
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., . Jumoa,nt Padshfhimahl ; but the same sortof hills rises from tlie plaink, the north»
eastern frontier of Bengal as far as the Satlej, and probably further to the north-west,
its direction being nearly. parallel to the great Himmaldya, or from east 25 south,
to west 25 north, and the features of these small hills have, i most places, a
miniature resemblance to the snowy peaks, their apices point the same way, i. e,
about 35° to the west of south, the south western profile being steep, and the north.
eastern less so. In going to the Dén from the Do#b plains, we pass threugh broad,
strong ‘Wwater-courses upon slight acclivities, more than two-thirds of the way, and
then gaining the . crest of the pass, descend to the Dén valley, but the descent is
‘shorter than the ascent. The water-courses are bounded by precipitous walls of
soft sandy rock and large rounded stones of granite, quartz, and gravel : these come.
ponents are arranged in strata, alternating several times; some of the layers are

- only 3 or 4 feet deep, others 30 or 40, and they point upwards in angles of from

' 25 to 35, and perhaps 40 degrees. The rounded form of the stones, one is apt to
imagine, must have been caused by the powerful and long continued action of
‘water ; and the general appearance of the strata is not unlike what would, in minia-

ture, be represented by a section cut through the sand and gravel atthe high-water
mark of the sea. Can these small hills have once been the boundary of the ocean,
when, as we may suppose to have been the case, the plains of the Gangetic pro-
wvinces were yet under the waters ? These plains, you know, contain few stones, und

are 30 little elevated, that SehéranpGr, though at a great distance from the sea, is
only-800Q feet above its level. Supposing such to have been the case, the DGn may

have been a safe harbour; call it the- Downs, (Doona sigifies a valley.) The Dan

. between the Ganges and Jumna is about 44 miles in length, and in breadth 11
-generally. Thbugh somewhat uneven, it is a very beautiful valley; the slopes are

+  shaded with the saul and other forest trees ; it is well watered by the Soang and

. . ' A'san rivers, and .many brooks ; and some parts of it are carefully cultivated. Its
3« .-southern and western boundaries are the small hills above mentioned ; buton the N.
. & - E. side, larger mountains, as Bhadrsj, SGrkanda, and others, of the heights of 5000
. 4 - to 8000 feet, rise abruptly frem it. During the winter months, the summits and
* . parts of thesides of these are covered with snow. From the base of these come
2. { mepce that huge jumbled mass of mountains, which fills up the whole space to the
¥, fWet of the grand Himmaléya, towards which, they, for the most part, increase in
L ﬁhﬁ, but the summits are not so sharp as those of. the snmowy peaks or of the

range which rises from the plains. From the higher elevations of Bhadrj, &
weenjoy a.neble view, which commandsthe admiration, andrivets the attention of the
- most phlegmatic, of ‘the towering pinnacles of the Hinmmalfys, shining with pure
.and brilliant snows, ard rising. far above the intermediate irregular mass of mouns
" tains, which resemble the billows of a stormy .ocean ; and to the S.E., S,, and S
W. are seen the plains of Hindustdn stretching far away, and entwined by the
shining streams of the Ganges and Jumna, and other rivers. An unrivalled Pano-
rama! It appeared to me that the rock at the bases of these intermediate mouns -
tains, where laid bare by the action of water, was chiefly of granite with much
quartz and mica intermized, under an outer coating of soil and friable sandy stone
and occasionally large masses of calcareous rock present themselves, both near
the beds of the torrents below, and on the sides and summits of ranges of 5500 fest
high. Of this nature is the Sain-ka-Dhér, between Jaftac aud the Chfir: some of
the points of 6300 and 7000 feet high, are chiefly composed of coarse slate and
quartz, ‘as is Bairit. Both the base and summitof the Chdr, which, though only
27 miles in direct distance from the plains, is one of the mosts remarkable, if not.
the highest of the mountains of what I will call the second order, (i.e. from 12000
to 15000 feet high) is chiefly composed of coarse granite, with large nodules and-
bands of quartz and other "ingredients, though in the flanks and sides there is .
much soft sandstone and shining paiticles, and small sheets of talc, but littie
lime. Several of the mountains abound with iron ore; the iron is of a good
quality, and some is exported to the plains, Every where, I think, quarts is to be
found. Of the nature of the rock of the Himmaldya, I have taken notice as I passed
along, end I sent specimens of it to CalcuMa : it proves to be granite, of one saxt or
oiher, as I suspected. Lead is found in the hills above the Téns in tolerable
ahundance, and there is copper in some places, but it is difficult to work, and the
population is so limited that people enongh t be spared from the labours of
pgricuiture to make that of mining advantageous. You know that the red wood used
for-binck Jead pencils is usnally called cedar: it is really a species of junmiper,
{Cerus Juniperss,) and red cedar is a small ‘relation of the family : itis found in
Canghr. I found it at eur bivouac near the source of the Bhégiretti, at the height of

\
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12014 feet above the sea. It there had the form of a largé creeper, (ot of a tree;).
some of the branches were 6 inches in diameter and of a considerable length ; in
some places they were above the spongy soil, and in others below the surface. We
used it as foel ; the wood has the same ned colour, britde and soft grain, and
pleasant smell as the pencil wood. But Lieutenant Herbert, when he went up the
Jahpavi "river, found this juniper cedar in the form of a emall tree. Botanicak
writers also mention expressly that the wood used for pencil is a juniper. But
the tree which I have in this note denominated cedar, is the Great Finus Cedrus,
the cedar of Lebanon, with the description of which it agrees in every particular ;—

the cones, the leaves, the spreading branches, great size of the tree, the durabi-
lity yet brittleness of the wood, and its peculiar smel. This noble tree, which to-

wards the Satlej is called Cailon or Cailang, but in Garhwdl and the eastern:

mountains, Deodér, flourishes on the N. W., N., and N. E. faces of the mountains,
and at the elevation of from 6060 to 3000 and 10000 feet, though occasionally below
and abowe both those limits; its nature seems to suit best with an elevation between
them. The northern faces of the mountains are very generally shaded by large
forests of cedars, and there the snow always lies from 2 to 6 months in the year ; the
northern faces of the mountains are always less steep than those of the southern oues,
and have more soil on them. I have frequently measured the larger trees, and found

them 24 feet in circumference, or 8 feet in diameter, at 6 feet from the ground ; but.

those of about 18 feet in circumference are more common ; their beight, though
great, is pot, I think, quite in proportion to their thickness, and they are, perhaps,
exceeded by some of the more slender pines: ome of these last, which had fallen,
1 measured, and found it to be 169 feet. It was of the Rai kind, and exceeded
by others sundlng near it. The largest cedars often separate into two upright
branches at the height-of 30 or 40 feet, but the middle sized trees generally have
but one bole, and are very straight. The wood, of which I will send you
specimens, is nearly slmllar in colour to deal, "but ra&her darker : has a fine,
but brittle grain, and a_ peculiar though not unpleannt smell, which it retains
for ages : it is reckoned the most durable of all timber, and most valuable in
house bulldmg, but it is too brittle for ship’s masts. No insect willeat it. When
the bark is cut, a fine white resin distils in large quantities from the tree : this resin
and the oil obtained from it are much esteemed, and it is said it was used in Syria
to preserve dead bodies from corruption. Much oil is also obtained fram the cones,
which are of an ovate form, about 3§ inches long and 2§ in dmmeter, the scales close
pressed, the cones stand at right angles from the b The leaves are in
small bunches, of a deep green, bristly and 1} inches in length ; the bark coarse,
and about § of an inch thick. The branches shoot off nearly horizontally, with
sometimes a slnght sweep downwards in the center, recovering their straightuess
towards the extremities ; the lower arms are the longest, but where the irces grow
near each other, the bole has often no branches, but only the marks where they
have been when the trees were younger and occupied less space 3 as there is little
underwood in the forests of the cedars, the shaded and age under
theru is seldom obstructed. It is needless to say that it is impossible to tr

large trees from the mountains, but cedar planks may be carried from the’ north
side of the Char to the plains. Many kinds of large timber growin these regions,
and one regrets the impossibility of removing them : some of the stately pines
afford thefinest deal, and would make excellent masts; their wood is far su-
perior and very different from that of the small pines, called Chir, which were cut
.in the low hills near Haridhuara and sent to Calcutta: even those spars were
thought of some value. LAH -

1I1.—On thé Different Methods of Shading Mowniain Land.

A map may be considered to be an orthographic projection (reduced to a small
scale) of any portion of the earth’s surface, sufficiently limited to be synonimous
with a plane, at least as to sense. In this projection the eye is supposed to be at an
indefinite distance, and consequently the rays _are all parallel. -

But as the surface of ‘the ground in mountainous countries-is far from even, and
consequently cannot coincitle “with ‘a plane even as to sense, -it is' evident that an
orthographic projection of points in such a map will not give a correct idea of their
relative position, Thus, in the agnexed diagram, representing a section of the earth’s
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surface, the places AB will he - - L

represented in amap at a. b, but - >~ _/iN\A

it is evident that the distance of - /

the points a b gives a very v

inadequate idea of the distance ~ 7 !
B i

A B. i ‘

This difficulty, which involves / : \
the representation of all the in- | .
equalities of the proposed portion | : - _
of the earth’s surface, and con- [ @ b
sequently the features of amoun- *-- T T
tainous country, has been variously got over. In the very old maps a eongregation
of conventional signs, each intended to represent a mountain, was introduced and
arranged 8o as to give some idea of the direction in which the mountain ‘land was-
disposed. Thote who have seen maps executed on this principle, will acknow-
ledge how very imperfect is the information it gives of the inequalities of the
ground, either as to arrangement and connection, or elevation above the general
plateau of the country. Rude as the method is, and destitute of precise meaning,
I have known many who affected to prefer it to the modern method of deep hatch-
ing, which they assert has the effect of rendering a map illegible without being a
whit more precise. There is some ground, it must be confessed, for forming this
opinion—at least if we confine ourselves to English maps; but those executed on-
the continent do not deserve this censure. Arrowsmith’s Map of India is a
splendid example of this cheatery of ‘the eye. To form any thing like a correct
idea of ths surface of India from his map, thickly as it is covered in parts with.
these *‘ caterpillars,” as I have heard them called, is impossible. Very often it
will be found that what the peruser of the map supposes is a high ridge, is in real-
ity a low one, and vice versa; while vallies are elevated into ridges, and these again
sunk to vallies. - A certain quantity of ink has been applied to the paper, but to
what purpose, save that of blackening it, it would puzzle (Edipus himself to say.»
Nor are the maps of other publishers much better, and, still more extraordinary,
I fear, that ever to many manuscript maps executed in this country, much of
this censure must attach.’

The mnup-makers on the continent have higher ideas of their art, and do not trust
so important a feature of thejr work to an ignorant draughtsman, who knows no
more of the principles which should guide him in the representation of ground,
than the brush, by the aid of which he annually destroys so much paper. It is
evident that a map, to be any thing, ought to be precise ; it is otherwise worse than
ugeless. To represent hills where there should be vallies, and vallies where there
should be hills ; or to give an erroneous idea of the comparative heights of different
points above the general level, is to take from the map all the value it could ever have ;
and it would be much better and less troublesome, not to attemnpt at all the delinea-
tion of the. surface features, than to represent them erroneously, inasmuch as ig-
norance is preferable to error.

¢ They manage these things better in France,” as I before observed, and in Ger-
many too. Some of the continental maps are quite curiosities in this respect; I mean
considered with regard tothe accuracy of representation with which mountain ground .
is delineated. On the continent they always consider it necessary to determine the
three co-ordinatesof every position, but we are satisfied with two ; and indeed much
of the foregoing censure is applicable as much to the geodest or surveyor, as to the
draughtsman. The latter cannot frame a representation, the data of which are want-
ing, and he is, therefore, often compelled to draw on his imagination. It is no won-
der then if we occasionally see such grotesque producti

. Supposing all three co-ordinates known in-any given portion of a country, it may
be asked, how can more than two of them be inserted in a map which is a plane sur-
face, and, consequently, can have but two dimensions, length and breadth ? To this it
' may be answered, by a similar artifice to that employed in a picture, in which ob-
jects of three dimensions are represented on a plane, and with such effect as to ena-
ble the eye to judge with considerable accuracy of figure and proportion: by an
application of the principles of light.and shade, it is possible to give to a plane sur-
face, all the appearance of projections of various heights; nor is the application of co~
lour necessary to obtain perfect distinctness, as far as mere figure and situation are
concerned. The map, in fact, becomes’a perspective represeatation of the country,
the eye being supposed at an indefinite distance.
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This is sufficiently obvious. The question is, how we are t0 regulate our shading so
as to produce an accurate representation of all the inequalities of the ground we are
employed in mapping > To answer this question, we must first settle the direction
in which the light is supposed to fall, as on that circumstance the arrangement of
the shadows depends.

Out of the many directions which might be assumed, two only have been gene-
rally adopted.  In the one, the rays of light are supposed to fall at an angle of 45°
from the N.W. corner of the map, the shadows being all directed sonth-east ; and
those planes fucing the N. W. at an angle of 45°, being in brilliant white light. In
the other, the source of light is assumed to be in the same position with the eye, at
an indefinite distance, and the rays, therefore, fall perpendicularly on the map. Every
horizontal surface will,in this method, have a brilliant white light,'while perpendicu-
lar surfaces alone will be quite black. I ought to observe, that I use the word sha-
dow as equivalent to more or less deprivation of light, and not as indicating what
are commonly called projected shadows. :

The firat of the above methods is that practised by the draughtsmen attached to
the Ordnance Survey, and by them tanght to such of the Company’s Englneer
Qfficers as are allowed to attend that survey. When well executed, it has a fine
effect, and indeed some specimens I have seen executed from models, emulated all
the force and truth of a pictorial representation. The gradation of tints or effect
of aerial perspective, is added to make the deception the , but I think injudi-
ciously, inasmuch as it takes from the geomdtrical simplieity of the principle,
and renders it less subject to the regulation of the acale.and compass. This latter
is, in my opinion, absolutely necessary to attaining that precision both in the re-
ﬁmntnﬁon and perusal, which can never be the result of judgment by the eye

one.

Another objection to it, in my opinion, is that, properly speaking, all the plain
country should be shaded, and the white paper ~onlyp legte foyr those surfaces which,
being inclined at an angle of 45°, face the north-west quarter. For as the number
of rays which fall on equal portions of surface will be as the sines of inclination at
whmz the light falls, i. e. the inclination of surface <~ 45° ; 8o in horizontal sur-
faces and those inclined 45° the proportjon will be as sin. 45°: 1. But the inclined
surface is projected into a lesser one in the proportion of the co-sine of inclination.
The light will then be still more concentrated on its orthegraphic projection, so
that the difference will be even greater than the above, and will he equal to sin. 45
cos. 45°: 1, Now in no map or drawing that I ever saw executed on this principle,
has this point been attended to ; nor, indeed, am I aware that those who follow it,
are aware of such a result flowing from their principle. :

The second general method, which is, I believe, the practice of the German
school, depends on the supposition that rays of light fall perpendienlarly on the
surface. Projected sbhadows, therefore, there will be none, but every surface
will have a gradation of shade proportional to the deprivation of light oecasioned
by its inclination to the direction of the rays. It is inferior in effect, considered
as a picture, inasmuch as where the steepness is equal on two sides of a ridge,
the shading it the same. But it appears better adapted for the purposes of a map,
which is to afford precise information. - Now in a map executed on this principle,
the peruser of it knowa that every equally deep shade is an equally steep surface,—a
point of the utmost consequence in a military' view, and one which .can only be
gathered by guess or loose inference from a map executed in the English style. So
precise are the Germans in their practice of the method, that the proportion of black
to white, or ink to paper in these shades, where the method of bhatching is used, is
regulated by the consideration of the light which would fall on each surface com-
pared with a horizontal one, the latter being represented by a full light or the white
paper. Thus, from white to black we' may have an innumerable series of shades, all
aceurately representingcorresponding inclinations between 0° and 96°, o horizental
and perpendicular. If we suppose the lines to be of the same force, then their .
number may be as the diminution of light, i. e. as 1 : cos. inclination. Or they may
be the same in number in every shade, but proportioned in thickness, so that the
surface of paper shall be as the light, or as the cosine of inclination, and the thick-"
ness of the lines as the difference between radius-and that to sine.

The combination of both will generally be required in hatched shades. But in
shading with Indian ink great facility is obtained. Thus, if we have a series of 11
cups, the two extreme ones comtaining ink and water, the first will be the shade
for a perpendicular surface, which is, in fact, repvesented by a linep the latter for a

horizontal surface, which is the paper now in the cup next the water ; if we put ope
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of ink and 9 of water, in the next 2 of ink and 8 of water ; then 8 and 7, 4 and.6, and ¥4
50 ontill we come t09 of ink and 1 of water, being the next to the pure black shade; &
then these 9 tiats will represent the following inclinations

No. | Ink. | Water, | Angle of Inclination.
1 1 9 25°, 51
2 2 8 36. 53
3 3 7 45. 34
4 4 6 53. 03
5 5 5 60. 00
6 6 4 66. 25
7 7 3 72. 33
8 8 2 78. 28
9 9 1 g84. 15

. "T'o apply-these tints in the method of shading by hatches, is more difficult. If we
assume $hat the thickest line which can be admitted is about % of an inch, and
couversely the broadest space, the® we shall have the following scale:

Angle of Inclination. Breadth of Line. | Breadth of Space.
Inch. Inch.

25. 51 ,002 s ,018 5
:6. 53 ,004 ks ,016 "
45. 34 ,006 13 ,014 .
53. 08 ,008 s ,012 o1
gg' gg ’01 1’*8 ’01 rk;
72' 33 )012 I& )008 Ii 4
. 2 ;014 1 ,006 i3
;8- 2 ,016 7 | 004 ks
4. 5018 ‘li ,002 3is

It must be confessed that the principle of this method is excellent, in as much as
it affords a definite scale by which to measure the inclination of. the surface. In
practice it is said to be not difficult, and to be capable of representing with won-
derful detail and certainty every the minutest undulation of the ground. But we
may easily perceive that this eulogium is to be understood cum grano salis. For
it appears perfectly hopeless ever so to apportion the thickness of the lines and
spaces, as to represent with any thing like fidelity the actual inclination of each sur-
face. If then it be found so easy in practice, it must evidently be from this fidelity
being disregarded in a certain degree. In fact, it is not pretended that the inclinae
tion of every surface is actually determined, and also the depth of shade by which
that inclination should be expressed ; but rather that, having fixed a few positions by
which the outline of the feature is obtained, the eye is depended ou for an estimate
of the slopes, as well as for the depth of shade necessary to repregent them. Prac-
tice will give great facility, there is little doubt, in these operations ; still there can
be no question that the eye will often make mistakes, for it is proved that nothing is
so deceptive to the spectator, or so difficult to judge of with accuracy, as an inclined
surface. .
But as these objections apply equally to what may be-called the pictorial repre«
sentation of ground, there can be no question of the preference due to the former
over the latter. When most loosely executed, it represents equally precise informa«
tion, and in a character which is not only easily read, but which is definite to a de-
gree exceeding that of the information to be conveyed. It is, at the same time, ca-
{:ble of representing, with perfect accuracy, all that ean with any degree of trouble

ascertajned, so that it will always keep pace with observation. No particulars
collected need be lost for want of means to represent them. The pictorial method
has rione of these claims on our attention. It is, in fact, only fit for these who con-
sider 3 map as rather meant to please the eye than to satisfy the judgment. When
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well executed it must be allowed to give a tolerable notion of the general condition
'of the surface, but that notion is one rather of effect than of detail ; it is general, not
particular ; nor will it bear any verification or minute examination by the applica-
tion of any standard. And it is to be considered, that to give even the rough notion
here indicated, requires a talent in using the brush, not to be found with every one.
For one draftsman capable of such work, ten will be found incapable. And as the
expression of ground in this method, is entirely a matter of tact or practice, cor-
rected by a natural taste, and does not depend on the application of any mechanical
contrivance or rule, it is evideot that none but proficients can attempt to do any
thing that shall be useful in this way,  The German system can be taught to any
one, and even the first or rudest essay, will ofjen be superior (as conveying more
exact information) than perhaps the most successful essays in the pictorial style.
Yet, though I find no difficulty myself in giving the preference to the German
method, as superior in principle to the other, as being capable of always keeping
pace with the utmost accuracy of observation, I must not conceal from the
reader, that the pictorial style bas its advocates, and these no common ones. In
this country, all who have studied under Mr. Dawson, of the Ordnance Survey,
are enthusiastic in its praise, and it is pronounced impossible to withhold assent to
the excellence of the system after examining his surveys. Mr. Dawson himself,
who has been 8o many years employed in representing ground, must be allowed
to be a witness in its favor worthy of some credjt. * But the ‘most powerful cham-
pion Ihave yet met in its favor, is M. Puissant, the author of two treatises on
Geodesie and drpentage. In a pamphlet which he has published, he ably states the
merits of his favorite system and the demerits of the German; and he has, upon the
whole, made out a better case for the pictorial method than @ priori I should have
judged possible, Yet the strongest objection that he has brought against the Ger-
man style is the difficulty of distinguishing between a hollow and a projection.
Thus, suppose a cone of a certain angle and height, and a conical® depression of the
same angle and depth, it is evident that they would be represented by a circle uni-
formly tinted with that shade which corresponds with the angle of their sides. But
though it must be confessed that the method bas no means of discriminating in
these cuses, supposing the two instances to be artificial==models in fact—yet, in na-
ture there is always this assistance, that the course of the strearas will tell in which
direction the surface is inclined. Such a hollow, in fact, would, supposing no
outlet, inevitably have water at the bottom ; and this was the answer givenby a
draughtsman of this school, whowas at first puzzled when appealed to, to say whether
the surface was in depression or in relief. Another objection made by M. Puissant,
and it is not without its force, is the diﬁcultgmof distinguishing the detail names
of towns, rivers, &c., in a map finished in this way, in consequence of the very
dark shade which is so much spread over the map. ~ This objection, though appli-
cable also to the pictorial style, has only half the force it has in the other. VYet,
finally, in spite of M. Puissant’s evident leaning towards his own favorite style, the
force of truth compels him to acknowledge that the draughtsman ought to prac-
tise and be familiar with both. And he allows that for military topography, par-
ticularly in a country where the inclination of surface is not considerable, the
German method has wonderful power. What tells more in its favor, is that a com-
mission of the first mathematicians in France baving been ordered to report on both
systems, and to recommend one for general adoption in the Bureaw des Cartes, the
numbers were so nearly equal for each, that no final report could be drawn up.
This is saying much for the German, if we reflect that the French are not often
found preferring foreign suggestions and forejgn systems to their own. And
finally, Puissant is obliged to acknowledge, that to enable the pictorial system to
give precise information, it must be combined with a series of lines of equal level,
which is almost equal to giving up the question altogether. In fact, though I
acknowledge M. Puissant to be an able advocate for the method he prefers, Ihave
not found my confidence at all shaken in the other, by any thing he has advanced ;
and it must be admitted by the most prejudiced in favor of the pictorial system, that
the other is the most scientific, and consequently the most definite. But which
is actually to be preferred in any particular case, must depend upon the character
of the person who has to choose, and the nature of the information he has col-

" While I have no hesitation in preferring it, then, to the other, I am not insensible
of the force of the objections which may be made to both. It is, in fact, the object
of this paper to notice them, and to enquire if there be no other method of express-
ing “the three co-ordinates besides these two, which might yet be free from the ob=
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ections to which they are liable. The following are what appese to me to be 6b.
gect’ions to that which is; in my opinion, the preferable of the two.

The German method applies itself to represent surfaces, expressing, by the depth
of shade used, the inclination of that surface to the horizon. This is always sa im-
portant feature in the delineation of ground ; and to obtain accurate information on
this subject, is certainly, at least to military men, a priacipel object in consulting a
wap ; I mean a topographical one. The knowledge of the acclivities in A mountain-
ous country naturally lead us to infer the relative heights of the different posi- -
tions ; so that in a map executed in this maaper, the person who consults it may,
with a little consideration, satisfy himself-of the relative height of every point in it.
It must, however, be acknowledged that these particulars are not forced on our no-
tice : it requires, as I said, some attention to discover them, and what is of mbre con~
sequence, it is only the relative heights that can be thus known. When we look at
a map of this kind we do not immediately perceive which is the high ground and
which the low, but with a little attention these particulars become visible. No at-
tention, however, will enable us to say How high any point is. Yet, information of
this kind is often required in a map, and there is little question that were they ca-
pable, in general, of conveying such information, their utility would be very greatly '
increased. I may add, that the German method is incapable of expressing those de~
licate undulations and differences of level which are often to the engineer the most
impertant of all. These are certainly exceptions to our unqualified admiration of
the method, and it must, in fact, be ack edged, that it is no more capable than
the other of representing, in a generally intelligible manner, ALL THREE cO-

. OBRDINATEs of any point on the surface of the earth.

It may be replied by the advocates of the method, that as the slope of every part
of the ground is expressed, and also the horizontal projection, a'combination of
these elemeats should, by calculation, enable us to fix the absolute height of any
point in the map. * But besides that, this would be an enquiry into which an ordi-
nary consulter of the map could not be expected to enter 3 it would be so great ala-
beur, that I can confidently affirm, no one would, however qualified, engage in it.
And besides this labour, there is the further objection, that it is mot possible any
map could ever be executed om this principle with such aceuracy as to enuble it to
be applied to such a use. 1f the map could express the heights accurately, the slopes
would be almost obvious to the eye, and could, with a very trifling application of
thought, be conceived with the utmost accuracy ; but the reverse of this is so far
from being trye, that it is, I will venture to say, searcely possible.

To these objections may be added, that a method which employs shading to ex-
press inclination of surface must have the effect of rendering a map of a mountain-
ous country such a map of shade, that no other particulars' will be sufficiently vi-
sible. Nothing is commoner than to hear complaints on this head against such
productions. Not only are all the other features of the ground, in topographical
delineation, concealed, but villages and towns, with their names, and sometimes
even the rivers, where the batching is very deep. In such a map you cannot dis-
tinguish whether a mountain be bare or covered with forest, cultivated, or a barren
waste ; water-courses are dried up, dnd wells or springs are looked for in vain ; while
any information to be conveyed in writing is altogether lost. Nor is such system
pf shading much better for geographical maps. In fact, it is evident, that in adopt-
ing shadeas theexpression of any general feature of a country, we lose the principal
advantage of exhibiting clearly to the eye the other particulars; many of which are
equally valuable. It is a8 though we ased a dark paper on which to draw our map.
In the case of a geological map, the one, perhaps, in which the expression of the
arrangement of the surface is most valuable, the method is altogether inapplicable,
on account of interferiog with the colours employed to represent certain rocks. -

These objections, which are not made in a spirit of carilling, certainly take from
the merit-of the system. In considering their force, I have been led to enquire -
whether a method could not be found that should. represent accurately the level
above the sea of every point in the map, which, conld it be done in a manner so as to
strike the eye at once, would also be capable of communigating all the other par-
ticulars of information required in the perusal of & map of a mowmtainous country.
T cannot say that I have quite satisfied myself on the subject, but an account-of
my own crude thouglntg and unsuccessful schemes may possibly enable some one
l‘noreﬁq.unl:ﬁed, to at;xl:: outm; better. ‘The present communication being however

sufficient exercise of the reader’s patience, I must defer ity

" what I have- to offer on this head.p ’ g » to & future oppo m,nft)'

D.
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1V.—On the Package of Valuable Drugs, and especially of Opium. -

-The importance. of the -subject on which I am about to offer some details, partly
with the view of attracting atteation to it, and partly with the view of doing justice
to the ingenious views and able suggestions of a ve‘l:z meritorious individual, is so
abvious, as scarcely to require much illustration. e monopoly of this drug sup-
plies a very considerable item in the Honorable Company’s reveaue, and there is lit-
tle doubt but that any really important improvement in the management of it will
' not.only receive every attention, but earn for the author something more solid than
mere approbation. The late Mr. Fleming, who introduced the great, yet obviousim-
provement of packing the druginits own | (petals) instead of those of tobaceo,
which had till then been used, received from the Honorable Court, in testimony of
the advantages reaped from his suggestion, the sum of 50,000 Rupees. Nor will this
sum bejudged too ‘great by any one who will consider the improvement in price
which was effected by so simple an arrangement, which yet had escaped the sagacity
of all, till then, connected with the Opium Department. The trade is now of far-

reater importance than it was then, and were it possible (as indeed few, capable of
fudging, doubt) to make the whole of the trade pass through the Government agencies,
the improvements proposed would be of still greatér consequence. Fifteen thousand
chests have been sold in China alone, to which is to be added the demands of India
and of Europe. Even the above:quantity, at but 1000 Rupees a chest, amounts to 150
lacks, or 14 crore. It is to be considered too, that every means of improving the
drug or its appearance in the market, must reader more feasible the scheme of draw-
ing the whole of the opium into the hands of Government. By producing a superior
article in larger quantity, they can at any time ruin the smugglers ; and as they can
afford to sell it cheaper than it can be had any where out of their provinces, it is ob-
vious that they could, in a few seasous, make the opium of the Company’s provinces:
supersede every other. ‘ :

In the improvement.of the drug, or rather of its commercial value, a very impor<
tant consideration is the mode of .package. To enable your readers to understand
the subject, I shall first give.some acconnt of the present mode'of packing it, and of
the objections to which it is liable. I shall show, that besides the enormous expense,
many other evils spring from it : and that to obviate these, by producing a package
that shall not be liable to them, would be to perform a very considerable service to
the ppium trade.

The opium is made up into solid balls of 1sr. 10 ck. and each ball packed in a case
made of poppy leaves and pasTE. This paste is nothing more or less than opium,
and the quantity used is said to be one eighth of the contents of the ball. This amounts,
on the whole preduee, taken as above, at 150 lacks, to 19 lacks per annum. - The
saving of this sum alone would be no ineonsiderable advantage to any method of
packing which should dispense with the paste.

"But there is another objection to this leaf-package, which is perhaps even more im-
portant :—it is this, The balls a0 prepared are packed in boxes, so that there is ne-
cessarily much air in the interstices of the balls, and the consequence of this is, that
chests of opinm, 8o packed, are liable, aftera time, particularly if exposed to heat, to
deteriorate : the cause of this deterioration I am not aware has ever been pointed out,
though the fact of old opium being much inferior to new is generally known. Some
suppose that a kind of .fermentation-takes place amongst the balls, assisted by the
leaves, which we know .will, if exposed to air, moisture, and heat, rapidly undergo
_ change. The result being the increase of bulk, by the disengagement of gas, the

covers are burst ; and thus not only the very object of the package defeated, but fresh
power given to the deteriorating process, whatever that mmay be!. The reader may
judge of the value of this objection when he is told, that opium of one season can.
not be sold in another, without a fall in the price in the China market; and in the
London market, old opium is almost un«aleable.

It may be said, perhaps, in answer to the first objection, that the paste of the shell
is not lost, but contributes to the price of the ball, agreeably to the conjecture of some,
that in preparing their smokeable extract the Chinese use the shell as well as its
contents. . This is & point not clearly ascertained, and, therefore, no weight can be
laid upon such an answer to the objection. It is quite clear, that if they reject the

-1 This sometimes proceeds to such an extent, that on opening the chest in China, the
d opium, in which every trace of distinct ..

;?x‘l‘lt:'l:“ t:l(e found 2‘ be i)ne mass of lelavea an
;i as disappeared. In one particular instance, the provision of 1819-20, we know ./
of 97 defective balls having beelr: taken out of 4 chests (1%0 balls) in Calcutta.

N

.
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$hell, one eighth of the whole provision is lost, and adds nothing to the price. On-
the other hand, supposing it to be used in preparing their extract, it will be equally
available, if added to the contents of the ball, while the mixture of the leaves (in the
ease of the leaf shell) must tend greatly to detract from the high flavour and other
qualities of the extract which they prepare. It is known that the petals of the
poppy (by the opium dealers termed leaves) furnish an extract which has no narco-
tic properties, or if any, in a very slight degree; but, on the.eontnry,-irrita(e consi-'
derably, producing pains in the stomach and bowels. Supposing, then, the shell to be
-wsed at present, it is evident that it wouid conduce to the improvement of the drug’
and the raising its character in the market to adopt some other package; while if it
be not used, such a measure would at once occasion an increase of nearly 18 lacks
of Rupees in the produce of the two agencies of Patna and Benares. :
This little detail will at least show the importance of the subject, and enable the
yeader the better to appreciate the merit of the following suggestions. These plans
have been proposed for the purpose of obvinﬁlgg the above objections, and supersede
4ing the present mode of package, both in India and Europa Of these, the first is,
perhaps, more particularly adapted to the China market, in which a' drug of less con-
sistence is preferred than what is sent to Europe. As the importance, too, of this
part of the opium trade far exceeds the other, I shall begin by examining the advan-
tages which the adoption of this plan promises. .
It is proposed that the leaves shal be altogether rejected and cloth substituted, the
©opium geing still made up in balls as at present,'and the paste either added to the
contents of the present balls, or reserved for tpakmg 9thers, as may appear most exe
. pedient. The cloth may have consistence given to it by employing several folds,
and using an adhesive paste, which may be made of various materials. Should it
appear the extract of the petals is thought essential to the opium used in
*China, it would itself be convertible to this purpose, and I have seen specimens of
‘balls prepared in this way, This would afford all the contents of the present pack-
age without any of the objections. The great superiority of the new mode of pack-
age is most obvious on inspection. It forms a hard and impervious shell, which
mises to affopd a much better defence than the old one, which, indeed, has only to
seen to be condemned. The utmost, in fact, that can be said of it is, that it is
better than the exploded arrangement of the tobacco leaves. The cloth package is
free from that disposition to absorb moistare from the atmospbere, for which the
_Beaf-shell is so remarkable : though it will sufficiently absorb the moisture from its
contents, the enclosed opium, and give it out by evaporationto the atmosphere, so as
to ensure sufficient solidity to the opium, and consequently be. an effectual cure for
that sweating and bursting of the balls which is so often a subject of complaint,
‘This will be obvious to any‘one who considers that various substances have various
degrees of attraction for moisture, and so powerfully bygrometric is opium (the
chief material of the shell) that it has. been knowa to absorb in 24 hours 83 per
cent. of moisture.
e package, in balls formed of cloth; cemented by means of an adhesive paste, has
“been suggested more under the idea that it might be objectionable to depart too
much from the established and customary mode of bringing the drug to market, than
as thinking this to be the best package that could be devised. But as it is evident
“that the new package could be introduced by degrees, and not to any extent till the
preference of the Chinese was clearly manifested, this consideration appears of less
moment. Something indeed of this kind has already tauken place; and this very
yae::gi'e, that Iam about to describe, having been introduced to their notice, had, in
a parcel, the effect of enhancing the price of the very same opinm in re-
spect, 25 per cent. - When I say the very same opium I mean of course as it left the
.:fency here ; but that the drug will not keep in the.leaf-shells, is a fact which has
ready been mentioned, and a reason for it assigned. And herein consists a not
inconsiderable advantage of the new method of package, that the drug will keep for
almost any period in it, and this even in the moist state in which it is sent to the
- China market. Let no one -smile at the suggested mode of package as being
- #0 ridiculonsly pbvious ;—the most effective inventions are frequently themost simple,
and after their utility has been clearly established, each person is heard expressing
his wonder that he never thooght of it. It is in all matter of invention, the old story
«of Columbus and the egg. o
The method proposed is to pack the opinm IN sMALL KEGS. Iu this way there is
no possibility of the drug absorbing moisture, or of its undergoing that change or
fernientation, by which the balls are burstand the value of the article in the market
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#0 much deteriorated. Nor would there be any difficulty in keeping opium vot
 merely for one seasan, but for several, in such a package. Its convenience in other
respeets is &0 obvious as to require no observation. It would add increased facili-
ties to the trade in China, as being, if necessary, so easily sunk without any risk tQ
the article, to be fished up again when required. It is quite evident, that nothing of
this kind could be done with the present chests. The great advantage it would have
aver the present mode of package would be the annual saving of the paste, amount-
ing to 18 lacks of Rupees. Over the proposed method of the cloth-shells it would
not have this advantage, but it would that of greaur security and greater conveni=
ence. And that these advantages are none of them illusory, it has been found, ag
hefore stated, that the same opium sent in shells and in kegs, sold in China, the lat-
ter for 25 per cent. advance on the former. If to this we add the fact of the formep
baving for the same nominal weight one-eighth of opium more than the latter, we
shall see that the real difference of returns is 38 per cent. in favor of the keg-pack-
" age over the present or leaf-shell package. N .

. But the most ingenious of the three proposed improvements is that which I am
now to describe; and as it is applicable to any costly drug as well as to opium, I am
in hopes my description may not be without its use. I‘i has this advantage over
either of the others, that the package itself would farm a verygood remittance either
in the Chinese or European market. It is particularly adapted too for keeping small
quantities of any substance likely to deteriorate from the contact of gir. In parti-
cular I should think it would be admirable for cnmpj:ot, asafeetida, rhubarh,
ipecacuanha, jalap, and indeed for all subst that require to be kept well closed
in order to preserve their virtues.

. This package is made of BEEs’ WAX. By means of a mould formed of two square
boxes made of the required sise, one fitting within the other, the space between being
€qual to the required thickness of the wax package, a box intermediate in gize to-
the two wooden ores is cast by pouring melted wax between them. The inner one
bas three small nails driven into the bottom, on which it rests, so as to keep it at a
proper distance, and both boxes are well damped previously to pouring in the wax,
that it may not adhere. On removing the inner wooden box, & similar but smaller
wax one is found lining the outer box, from which it is easily detached. The lid is
then cast separately, and at the time of closing the package, is cemented by » hat
iron. Previously to introducing the contents of the package, it is lined with platgs
of mica, which is a substance procurable in every bazar. This is to prevent the cop~-
tact of the drug with the wax, and so fitted up, it really seems to me to form ane af
the least exceptionable packages for costly drugs that can be devised. Opipm, in
such packages, will keep for any length of time without deterioration, and, by parity
of reasoning, so will any other drug. The former has been opened after twa yeare,
and found as fresh as when first gathered. When it is considered tog, that this
envelope has no properties calculated to impair the opium, that it is itself a valuable
article, the price of which will be added to that of the drug, its great superiority. over
the leaf-shell will be at onee acknowledged. I have seen packages of this kind pre-
pared by the inventor, and holding 5 seers of opium, which were obviously superiox
to the old package. Being made of a square form, they pack conveniently, and with

- an equal bearing all round; whereas the balls, by being in contact only at one poiat
on each side, the weight or momentum, when moved, of the whole chest is C0-operate
Aing with any fermentation or absorption of damp to break the balls. Onoe broken,
though but a few, the evil must increase ; and indeed the wonder is that much greater
losses are not sustained with this most imperfect method of putting up a valuable
drug. 'The new method not only obviates all these objections, but offers the same
-facility as the keg, of sinking a cargo of opium ; as it is quite evident that with such
iexp'elopes opium might remain under water for almost any period without suffering

Tml;ye wax packages described, were generally small, seldom capable of containing
more than 2 seers, but they may be used of very considerable size, merely by
strengthening them with an external woaoden case. When this kind of package ia
required, the outer box of the mould must form the external covering of the wax; and
to make the latter adhere to it, it is not damped, but only the interior part of the
mould. When the latter is removed, the wax will be found to form a lining to the
wooden box, rendering it quite impervious to moisture, and no doubt strengthening

.even the wooden box. The plates of talc being now sffixed, it becomes an unexcep-~
tionable package.
Ax Orium EATER.
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V.—On the Manufacture of the Sylhet Lime.
The Sylhet Lime is manufactured at Chattac and Chuna Ganj, two large vil-

" lages on the Surma River: the first about 16 miles in a direct line, N. W.of

Sylhet, and the other about 32 miles W. N. W. of that place. Chattac is laid
down in Rennell’s atlas, plate No. 6, and Chuna Ganj may be readily found,
being immediately below, and adjoining the village of Solagar, above and below
which the lime kilns extend several miles on both banks of the river.

The stone is brought down by water during the rains from Panduah Lagr,
Pharapunji, and the nearest points in the first range of hills to the northward,
where it is found on the surface in large rocks and masses, and is said to be
inexhaustible. The Latir quarries produce.the. best stone, and in the greatest
quantity.

The several quarries or tracts prodacing thé stone are rented from the Cis-
iah and P4nduah Rajahs, by Mr. Terraneau, and Messrs. Inglis and Co. ; those in
Latr are rented by Mr. Terraneau on the part of Government for about 140 or
150 Rs. per annum, on a lease renewable every four or five years, and asmall annual
present to the chiefs. The stone is broken and rolled down to the boats by the Cés-
iahs and hill people, and costs, when laid down at the ghaut or kilns, from 16 to 13
and 20 rupees per 1000 maunds, when it is saleable to the Beparies or native lime-
traders, of whom there are great numbers established at and in the vicinity of the
anarts above-mentioned, at from 30 to 40 Rs. per 1000 maunds.

The fire-woed is procured from Bfnscandi, Didpatli, and other parts of °
<Cachér, east of Sylhet. It is generally contracted for with takdars, or wood-mer-
chants, and costs, in the green state, when linded at the kilns, from 35 to 40
Rupees per 1000 maunds. It is chiefly made use of at Chattac, where the »alor
reed is not 8o abundant as lower down the river, the banks of which may be said to
be covered with it from Azméri Ganj to some distance above Chiina Ganj.
The wood, however, must not be used until perfectly dry : and as the rains in that
part of the country continue nearly nine months out of twelve, or from April un.
til October, the burning of the lime cannot commence at Chattac until the latter
-end of January or beginning of February ; so late as January even they are frequent-
ly obliged to dry the wood over firés ; whereas at Chuna Ganj, the burning
&mmcnees in November or December, or as soon as the hanks become sufficiently
to allow of the kilns being constructed, and continues during the whole of the
<old season, or until the end of March ; during all which period the reed alone is
used for fuel. Bat this is not found to answer so well in the rains, which, as hefore
observed, commence in April; and should any lime, therefore, be burnt after that pee
riod, wood must be used, and the kilns are protected by slight moveable roofs. *
" The mal is very similar te the sirdandah of the upper provinces, ind grows to
the heoitphtoffrom 13 to 15 fest or more, and to the size of a thick rattan, or about
4ths of an inch in diameter. It is cut down some months before it is required, and
when sufficiently dry, is tied up into bundles of 2} to 3} feet in circumference each,
and taken up to the kilns by water. ’

The kilos are generally placed on the edge of a bank, which is cut down in froat
nearly perpendicularly to the depth of about 4 or 5 feet, as shewn in the accompany.
ing elevation, and octasionally on the Jevel ground in rear, when space sufficient is
not to be foomd immediately on the bank. Insuch case, an excavation is made

-15 or 18 feet in diameter, and 4 or 5 feet deep, and the kiln erected 8s before, on

the edge facing the prevailing wind.

The figure next page fully explains the manner in which the fire-place is
constructed, and &round laid out previous to the kiln being loaded ; the usaal size
of a kiln burnt with wood is such as to contain from 700 to 800 maunds of stona ;

- -but when the ne/ or reeds are used, the kilns seldom exceed 560 or 600 maunds,

and vary from that to 400 maunds. The figure shews the dimensions of one te

to con 500 maunds, which differs little from the other, except in the thickness
to which the stones are piled. :



& On the Mansfacture of the Sylhet Lime. [Fsn.

Kiln to contain 500 maunds of stone.

Smrmb Lilh ! "Trefo

References to the plan.

* e 'Thelarge stones, as brought down from the hills, which weigh from § to 1§
maunds each, the largest being placed next to the fire place, and gradually decreas-
ing in size towards the outside. -

/- The small stones, broken on the spot to about the size of a man's fist or more,
and weighing from 1 to 1§ and 2 seers each: the smallest of these are in same man<
ner reserved for the outer course. '

& The null or reeds placed on -end round the kiln to the thickness of 1} or
inches, to protect the outer course of stones from the coating of tempered clay or
#ud 4, which covers the whole. The reeds are of course soon consumed, but not
before the clay becomes nearly half burnt, and this forms a crust which remains
uninjured to the last, suspended as it were at the distance of about 1§ inch from the
stones all round, by which the ventilation through the draft holes i. &. is greatly
increased. . R .

A. Outer coating of mud or clay well tempered and worked up with grass, which
must also be carefully attended to in constructing the artificial part of the kiln
marked /. The outer coating A. is carried up gradually all round, to the thickness
of 4 or 5 inches, and asit dries, every crack that appears must be carefully closed
by repeated applications of mud plaister in nearly a liquid state. Before it becomes
quite dry, the air or draft holes i. are formed 4 inches wide, the same in height, and
from 3 to 3} feet apart. Those marked #. are pierced with a stick 2 inches in di-
ameter, at the distance of from 12 to 15-inches one from the other, as shewn in the
side elevation and section, and serve also to pass off the smoke. .

- .Fuel, whether wood or reeds, must be used in a perfectly dry state : the former
is rafted down on bamboos from the hills, in logs of from 2 to 3 and 4 feet long, and
from 6 to 12 and 15 inches in diameter, which are subsequently split into two or
three pieces each ; the proportion allowed to a kiln is about 16 or 17 per cent. more
than the weight of the stone to be burnt ; thus from 800 to 820 maunds of wood are
required for a kiln loaded with 700 maunds of stone. Much, however, depends on the
season ; and if the weather be dry and favorable, equal weights of wood and stone are
found to be sufficient ; in addition to which, there must be 2 or 300 bundles of reeds,
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or a proportionate quantity of dry brushwood, to assist in heating the kiln, keeping
up the fire, particularly during the first two or three days.

The reed is brought to the kilns tied up with two or three bindings into bundies
from 10 to 12 and 13 feet long each, and from 2} to 3 feet in circumference. From
2000 to 2500 such bundles are requirzd for a 700 maunds kiln, and from 12 to 1500
for one loaded with 500 maunds of stone; much depending, as with wood, on the
state of the weather. :

In favorable weather, and when wood is employed as fuel, akiln, whether of 5 or
700 maunds, is allowed to burn four days and nights, during which time the fire
must, of course, be constantly attended to and fed ; when the reed is used, 24 hours
more are allowed, or five days and nights ; the average rate, therefore, of expenditure
at a 700 maunds kiln, will be about 20 bundles per hour, or one every three minutes ;
the bundles are put in whole, the root end first, and gradually pushed forward to the
centre of the fire-place as they consume.

The stone is considered sufficiently burnt when it glows with a white heat, and
the interior and orifices of the small draft holes &. have become covered with a white
incrustation, intermixed with small patches of the colour of sulphur, The native
lime-burners appear to attach much importance to the latter sign, and I certainl
observed it no where but in kilns that had been burnt and were cooling. The mou!
of the fire place m. is now filled up with clods of earth or stones, but not so as to
exclude the air altogether, at the same time the draft holes <. are carefully stopped’
with mud, and those marked . loosely closed with small lumps of clay, which are
gradually removed as the kiln cools. At the end of the second or third day, the
outer crust or coating A. is stripped off, and the stones spreadout to be slacked,
when they are all found to be equally well burnt throughout, slacking freely, throw-
ing out a great deal of heat, and falling into a fine white powder. There was no
appearance of vitrification to be seen at any of the kilns.

The loss of weight in hurning is about 16} per cent.!, 1200 maunds of stone
being calculated to produce 1000 maunds of pure slacked lime, the cost of which on-
the spot is from 16 to 18 rupees per 100 maunds.

The failure of a kiln, owing to the stone falling iv, or the front /. giving way,
is a very rare occurrence ; nor did I observe more than two or three such accidents
throughout Chtina Ganj and Chattac. For the first there is no remedy but to
re-make the kiln, but the second is often averted by shores, or props, placed at
A. or stone is sometimes built in across the mouth of the fire-place at 0. and is more
frequently seen at Chiina Ganj, where the nal is in general use; it serves to sup-
port the reeds as they are thrust forward to the fire, and regulates also the draft of
air into the kiln,

T.R.

V1.—Descriptionof Novaculina, a New Genus of Fresh-water Bivalves,
inhabiting the Ganges and its branches. By W. H. Benson, Esq.’
B. C. S. ’ '

ORDER, Conchifera dimyaria ; Division, Crassipeda ; Family, Solenacee.

GENUs. Novaculina®. Shell subinequivalve, inequilateral, transversely elongat-
ed ; ligament external, communicating with the interior of the shell by an oblique
channel, Beaks prominent. Hinge-line nearly straight. Two narrow entering teeth
under the beak in one valve, generally threein the other. Syphonal scar very long.
Extremities of the shell gaping. Epidermis easily detached when dry, folding over
the edges and extremities of the shell, and connecting the hinge-margins. Interior
glossy or dull, never pearly.

" Animal. Mantle with the basal-edges united, forming a tube which encloses the
animal, longitudinally constricted at the suture. Foot proceeding from the anterior
extremity, short, thick, cylindrical, and very muscular ; enlarged at the extremity
into a disk, with a convex surface; the plane of which is at right angles with the axig

1 This is a curious fact, and deserves verification, inasmuch as it is not reconcileable
with any probable value of the combining weights or prime equivalents (as they are -
more generally termed) of the bodies. Thus 1200 maunds of limestone (if pure,) would
aflord 672 maunds of quick lime ; and this, if slaked or converted into hydrate, would
gain in weight 216 maunds, or would become 888 iustcad of 1000 maunds,” Possibly the
albove numbers may not have been accurately ascertained.—ED.

2 Novaculs, a razor. :



(1) D«nnmon of @ New Genws of Fresh-water. Bivalves. [Pes.

of the foot and shell. - S8yplions separate, as Jong as the shell, when fully extended!;
the anal one, or that nearest the hinge, half the thickness of the other ; apertures
censtricted, not ciliated.

Jobabits the Jumna, Guwti, and Ganges. .

When I first discovered this shell, I was induced, from its lengthened form and
gaping extremities, to suspect its affinity to the Solenacee, but the bad state of the
deserted shells which I found, in which the sharp, delicate teeth were worn down,
to slight tubercles, which appeared of little importance, and the semi-internal liga-
ment induced me to refer it, provisionally, to Anodonte, accompanied only by a
mark of doubt. The teeth are 30 delicate that they are only to be found in the shell,
when taken with the animel, and the slightest cleaning breaks them down.

The shell is generally epen as wide as the mantle and the epidermis (which is
folded over the edge of the shell, and is soldered to the mantle) will permit. I placed
between 40 and 50 live shells in a tub of water, with a piece of streug slaty clay, but
none of them attempted to perforate it, possibly on account of its hardness, although
kept for several days. The animal at times spirts a strong stream of water from
the anal syphon. It inhabits cylindrical holes in clay, which it probably excavates
with its powerful foot, which is always downwards, The holes descend to the depth:
of half a foot and more. Ishould not censider the shell, the extremity of which is
defended by the lapping over of the epidermis, as sufficiently strong to aid in any
way, except as a fulerum for the operations of the foot. They are found by digging
below the surface of the water, in the margins of banks, where they appear to .
have heen perforated. :

The worn shells are aot uacommon in the beds of the Jumna and GGmti, when
the waters are retiring. They are rarely found in holes in cancar rock. In this
case the shell is distorted, if confined in an irregular hole, to the sinuosities of which
it, in a measure, conforms itself ; thereby shewing that the residence was chosen,
accidentally, and that the abode was not formed by the animal itself. In the clay
the shells are more symmetrical.

As in the Solenacee, the edges of the mantle are soldered together at the base,
forming a tube which coatines the animal, and gives more support to its muscular
foot, the exertions of which are principally required in the direction of the axis of
the shell. In its habits, Novaculina alse resembles Soles, clay being merely substi-
tuted for sand, in whick the latter genus delights to burrow vertically. The animal
differs from Solen, in having its syphous free, instead of occupying a common tube 5
and in baving an expanded, instead of a eomical, termination to the foot.

To Solen Ensis the shell seews, at first, to have little resemblance ; but it has more
characters in common with Solen Legumen, which is less linear, and has compara-
tively prominent beaks situated towards the centre of the hinge,-margin. In Solen
Legumen, also, the ligament, although external, has like our fluviatile shell, a chan-
el (not mentioned by Lamarck), communicating with the interior of the shell : and
it appenrs deserving of forming a separate genus intermediate between Solen Ensis,
and its affinities, and the genus under consideration.

Our shell is easily distinguished from the Solens which most nearly approach to
it by its prominent beaks, its irregular form, and the great length of its syphonal
scar. At times some of the tecth become obsolete, as in Solen ; and both the cardin-
al and basal edges are subject to slight emargination. ’

Long before meeting with the live animal, I had predicted the extraordinary length
of the syphons from the appearance of the syphonal scar, which, as Mr. Gray has
well observed, in the Zoological Journal, is a good auxiliary character for the clas-
sification of bivalves.

Except Mr. Gray’s new Chinese genus Glauconome, nd other fresh-water shell
has a long syphonal scar. The remaining Conche Fluviatiles, and the whole of the’
Naiade having but a slight emargination in the submarginal impression, and their
ciliated syphons scarcely projecting beyond the extremities of the shells. '

This shell is chiefly interesting as being the first of the family of Solenacee, or
even of the Crassipeda, which has been ascertained to inhabit fresh water, and must
be peculiarly so to the geologist, who can ill pronounce upon the nature of the me-
dium which was inhabjted by a fossil shell under investigation, until all the genera
which inhabit fresh water are known. I must confess, however, that it has appeared
to me, that in geology too much stress has been laid upon shells, and that the water
which deposited them has often been hastily assumed as fresh, from the examina-
tion of the exuviz found in a particular stratum, to which currents and other ex-
traneous causes might easily have conveyed them from some vast antediluvian river.
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Mr. G. B. Seweérby, to whom I forwarded dead, and therdfore imperfeét, spe-
cimens of the shell, in 1828, will have hardly failed to characterize the genus, as far
as the specimens and remarks furfiished would admit of, shiould he have teceived
them safely ; but as that may not have been the case, and as it is expedient, for the
sike of reference, that the shell now described should not go forth unnamed, I have
given it the {lroﬁsional appellation of Novacwling,—a name, I believe, as yet an-
occupied in Natural History. The only species kniown may appropriately be called
Gangetica : the following is its description.

Shell oblong, with truncated extremities, white, alightly violateotis iiiternally,
epidérmis olivaceous.

o

VIL.—Furthet Notice of the Produce of Land in India.

Th my last I mentioded that, €onsideritig the prices of wheat and the wiges of
18bour in this part 6f the eomntry and in Bngland, it appeared that thé value of
métiey to the Evitivating classes iti this part of Iivdia was about seven times gréater
than its value to the same classes in England. It may be ddded, that the chaige’
foi: interest of mofiey to tliose ¢lasses is here hot less on the dverage than 30 per
ceht. It varles from 24 0 40 per cent: I do not know what raté of interést these
clsses would pay in Edigland, )

The avetage purchasé ptice of 1and, fortied on 56 transfers by private contract,
is 6, 165 per acre. The highest was 224, 1{d. ; the 16west 5,24

Sevetity estates; eq’\;yriﬁug 31711 acres, contained 14208 souls—about 7} aéred
6 an idhidbitant, or 287 souls to a square mile,
Average prices of agricultural prodmie—ng’ntity soid for & Rupeé,
n 3

v Of 10 years to 1827, Mean of the foregoing.
1bs. Ibs. 1bs.

Gér, 64,148 80,31 72,2

Cotton, (unpicked) 33,46 33,46 33,46

Rice,(uncleaned) 141,881 174 157,943

Baira, 116,683 230,93 179,359

‘Wheat, ’ 88,341 138,85 110,095

Barley, 139,204 187,39 163,297

Gram, 108,757 - 147,236 127,496

The following are the results of experiment’n made during the last Rabbi Har-
vest ; which, however, was a bad season.

Division. Number of Ex- . Article. Average Produce per Acre.
periments, . . Bushels, Pounds.

No. 1, 44 Wheat, 9 35

33 Barley, 11 46

’ 21 Gram, 473

No. 2, 239 ‘Wheat, 11 47

147 Barley, Y .27

147 Gram, 770

No. 3, 237 ‘Wheat, 13 10
143 Barley, 15

142 Gram, ‘731

No. 4, 27 . Wheat, 22 6

15 Barley, ' 27 35

| Gram, 1504

No. 5, 9 Wheat, 13 38

2 Gram, 824

No. 6, 15 - Wheat, 11 13

1 Gram, 843

No. 7, 41 Wheat, 19 51

11 Barley, 30 44

8 Gram 1006

' d
A mistake occurred in my writipg or in printing the former notice ; the propor-
tion taken as rent should the be?:; two-fifths, and not two-thirds, which could not
be paid without actual starvation.

January, 1830, H.S.B.
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VIIL.—On the Identity of the Sanpu and Irawadi Rivers.

In our first number we gave a short notice of a controversy which has originated
on the subject of the identity of these rivers between our Calcutta geographers and
M. J. Klaproth, editor of the Journal Asiatigue of Paris. In that notice we hinted
at the contemplated publication of some details on the subject, which bid fair to sa-
‘tisfy M. Klaproth’s doubts, and convince him that the Sanp@ is not the Irawadi
but the Brahmaputra, The details in question form part of a paper on the Geogra=
phy of Assam, by Lieut. R, Wilcox, lately employed there as Surveyor, and of
whose researches and joint travels, with the late Lieut. Burlton, there appeared
some very interesting accounts in, the Oriental Quarterly Magazine. The paper in
question, which was presented to the Asiatic Society, is now, we believe, in course of
publication, and will, doubtless, ere long, put the finishing stroke to this controversy;
and add another to the many proofs we have of the sagacity of the father of our
Indian Geognphg. Major Rennell, whose very guesses appear better founded than
the laboured erudition of other men. )

. In the mean time we have much pleasure in laying before our readers the follow«
ing note and enclospre, for which we acknow ourselves much indebted to s
gentleman whose. contributions to the various branches of natural science have heen
80 often recorded in our work, .

My dear Sir,—I got the enclosed an hour ago from a fine young Chinese priest,
who for the last 10 years has been visiting all the holy places of his religion. I gave
him no hint as to what I wanted, but merely asked his route from Lhassa to
Bengal; and when he named the Eri-changbo, or river of Tibet, I desired to
know what its course was from Lhassa to Assam. He asked a pencil, and instantly
drew the sketch I1send you. He was not learned, but seemed ingenuous and
candid, and I am inclined to think his sketch not bad evidence of the course of the
river at the point countroverted. -

Cororse of the J;’/‘&'cﬁa/zoa‘éw

A
\.

Lhcevoa

O [AKoorndo

Harwrgaon in Aeam
o

o
Lorpar cn' Sk ¢\
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Sketched by Kho-shang Lama, of the monastery of Oni-on-si, in the town of
Thin-ta-phoo, 20 days W. of Peking.

He travelled from Lhassa to Koombo, from Koombo to Deva Dharma, from Deva
Dharma to Assam, from Assam to Bengal. Says the road from Lhassa to Koombo
lies occasionally on bank of river, occasionally over mountains.

1X.—On Boring for Overflowing Springs.
s To the Editor of Gleanings in Science.
IR,

Some doubt may l;:erlmps be entertained of our being able to command never fail -
ing supplies of fresh water in the central parts of Bengal by means of boring, as
practised now so largely in London and elsewhere in England, from the great dis-
tance of the hills, and the supposed depth that it may quently be y to
bore to reach the stratnm of rock or diluviat clu{eretaining springs capable of rising
to the surface, or pearly so. But there could be no doubt, I imagine, that on the
confines of the valley of Bengal and Behar many spots would afford abundant
springs of fresh water capable of overflowing ; and I have pleasure in being able to
send you.the accompanying extracts from unpublished papers of Dr. Buchanan,
which, if I err not, point out such situations, where the process of boriug would be
attended with the most successful results, As no precautions were taken to pre-
wvent the hole perforated in the bottom of the tank (mentioned in the first extract)
from choking, it is notsurprising that the spring appeared to have failed ; it may, I
conceive, be considered as quite certain, that wherever the water rises in the wells
with a gush, on the clay at the bottom being tapped, unfailing springs of water may
be commanded, by securing the hole with a metallic or other case, and that a ne-
«cessary cornsequence will be that a higher level for the water will be obtained, that
it will rise near the surface or even above it (if the tube be carried up), as the sources
‘of the springs may be more or less elevated above the situation of the wells.

. Throughout the greater part of Bebar, Patna, and Shahabad, it seems probable
from these extracts, that boring would be attended with the most successful results
and I recollect having read that the digging of wells in most parts of the Rangpore
district was attended with the same sudden rise of water, as described in these ex-
tracts, the wells being finished in precisely the same manner, by tapping through. the
last layer of clay with a sharpened stake, and that district may, therefore, be added

" to the others, in which, from the facts recorded of the phenomena of the springs, lit-

tle doubt can be entertained that experiments of boring, from the little depth at
‘which the springs are met with, will, if properly conducted, completely succeed and
repay the adventurers with ample supplies of water, and on a level much above that
of the present wells. C. L

Of Springs and Wells in the Bhagalpir District. .

¢¢ Near the Ganges, in most parts the wells are deep, and th&ir water is often hard
and very indifferent, especially if found in red sand or clay.

At Gopalp(r, near Surayagarha, (Suragegurra, Rennell’s atlas,) about seven years
ago, a tank was dug 45 cubits deep, and no water having been found, a well was sunk
4 or 5 cubits further. A stake was then driven 2 cubits into the ground, when the
water gushed out, and in about 3 hours filled the tank. It was expected that the
water of this tank would have been uncommonly good ; but the spring seems to have
failed, as in the dry season the tank does not contain above 8 or 10 cubits of water,
and that, as usually, exceedingly dirty.”

Behar and Patna. ¢ At alittle distance from rivers, the water of the wells, ir these
districts, is in general very good, although often found in clay even of a loose black
nature. It very often happens, that after digging far through clay, the people neither
procure water nor come to any change of substance. In this case they expect that
the water will rise with a rush (bhur) ; and in order to escape the inconvenience of
this, a stake is driven into the bottom, and pulled up by a rope when the workmen
have come from the well. This sudden gush is expected whenever the workmen have
dug, somewhat below the depth at which water is usually found in the vicinity, espe-
cially when the whole substance dug through has been a clay of one kind.”

Shahadabad and Arah. ¢ In this district also, the water in wells often rises with
a sudden rush (bhur) ; and this is here expected, either when a well has been dug
to the usual depth at which water is found in the vicinity, without coming to any

* substance but clay, or when after passing a bed of sand without procuring water,
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the workmen come to clay. In both cases the water is procured by driving a stake
inte the hottowm of the well. In the divisions of Ekwari spd Karangja most of the
wells are of this natyre,”

X.~Miscellaneous Notices.
l.—Population of Madras.

To our last contribution in Indian statistics, the population of Benares, we have
now to add the following, and trust that the publication of these papers will induce
some of our correspondents to faver us with a similar statement of Calcutta ang
other of our principal Indian cities. ‘

Population of Madras in 1823, from e census made by the Govermment,

Black Town, and the Villages] No. g .
within the Jurisdiction of| of the g g £ 2 | Total.
Madras. Houses, = B 2 g
Black Town, . . 14093} 33789| 45720| 21305| 19832] 120646
Chindatripettah, . © e 597{ 5207] 7083| 3821] 3343] 19454
Perya Metto, . . 8971 4605] 4834] 3260] 3088] 15787
Erroongoonnam, .. . 315] 1699] 2222| 1524] 1380] 6825
Rosspettah, Narrainpolyam,
Paramboor, Peterpettah, 1940] 7926] 8909| 7603] 71931 31721
Vyasarvady, and Casapettah,
Porsavaukum, .o . 611] 3604{' 3878] 2415] 2405} 12302
. . 2731 1138] 1500| 1124 725] 4487

: Qre,
Pood:]ope.ttah, c 'el“ X 169] 4 628] 3631 342} 1756
Comalasweren Covel, an ’

Nreremy Core . | 308f 2mof a73el 1nial war| sess
Noongumpankum, . 901 957 1205] 860] 559] 328}
Priplieane, Trenetuseurumpet,
Poodoopauk, Vallabagraram, 3769] 22550! 242361 15318] 148241 76928
Chapauk, & Narasingapooram, ’
Mylapoor Kistnapettah,
Royepetah, Meersaihpet, Al-

varpet, . ..
Tanampet China Taunampet 2056

and Paracharry, ., .
‘Washerpettah, Sunjivenyen-g >

168191 19735{ 13342] 128171 62713

pet, Careapet, Tondiarpet

Royapoora, and Paracherry, ~1673{ 7819} 211401 7644 13362| 49965

26786]109246144916] 79992 81597 415751

Houses, Varandas Hﬁts of
Khandansand their serv:nts, 2826 o L 0 0] 46300

2961211092461144916) 79992] 81597 4‘2@,’)1
2—Cedar of the Himmalya (Pinus Deodara of Boxburgh.,)
To the Editor of Gleanings in Soience.

S, -
In the 13th vol. of the Edinb::}h Philosophical Journel, p. 377, is given a short
account of this ¢ree, which is undoubtedly the king of the vegetable tribes. It is
well observed there, that the woed of it is almost imperishable, whether from the
effects of the weather or the depredations of inseets. It is stated,—and it is partly
for the sake of this piece of information thatI quote,~—that several plants were then
{October 1825,) growing both in England and Scotland. Of these the finest speci-
mens were in the arboretum at Hopetoun House, the seat of the Earl of Hopetoun.
¢ They were raised in the year 1818, by Mx. Smith, his Lordship’s intelligent gar-
dener, from seeds commuanicated by Dr. Govan, then of Saharunpore.” The largest
of the specimens at Hopetoun House was then (1825) 3 feet 9 inches high, and had
produced a shoot 6inches long. During two winters Mr, Smith kept them shelter~
¢d by a mat from the north winds. '
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Ttis further stated in this metice, that * From the observations of Lieutenant
Herbert, it wauld sppesr that the ultimate limit of the Deodera extends even be-
yond 13000 fest sbave the level of the sea, which,” it is added, ¢ would makeit per.
fectly hardy in our own country.”” But this must be seme mistake, for in the ac-
sgount of bis journey up the Sutluj, the only published paper I have seen by that of«
ficer, the wpper limit of ihe Deodar is expressly fixed at between 11000 and 11300
feet, and the lower limit at 7000 feet. [ apprehend, however, that these levels are
peculiar to the above tract, and that in the southern parts f the mountains, from 6
“to 8000 feet will be found fts most congenial site. H.

3.—dpuse of Calomel,

A paper on this subject, by J. Tytler, Esq. was read before the Medical and Phy-
sical Society, as noticed in the Glesnings for April, of which the following seems
to be not without interest to the general reader.

¢ Mereury has a power of affecting the constitytien in two ways. One is, that
of true or cormmon salivation, the symptoms of which are well known, and whichisa
salutary state tending to the removal of diseage and the restoration of health : the
other is directly the reverse, tending to the destruction of the constitution ; and its
leading symptoms are as follows ;:—The countenanee is haggard and sallow, the

ulse guick and low, the skin hot and moistened with perspjration ; the bowels vio-
tly affected, the patient has eight or ten stools a day, very copious and liquid, of
& black and dark green color; loss of appetite and extreme dejection ; the gums
and tongue are red, inflamed, sore, and sometimes ulcerated, a strong coppery taste
in the mouth, feetid breath and coated tongue ; yetthe secretion of saliva is not in-
creased, the mouth is parched and dry, and the fluid it contains is a thick, viscid
and frothy mucus, which it is very?isttessing to the patient either to swallow or
to eject. As this combination of symptoms has not as yet received apy nsme, the
author calls it false or spurious salivation, or pseudo-ptyalism ; so that true salivation
affects chiefly the salivary glands, and spurious, the great jutestines. The writer
then proceeds to illustrate this distinction by the relation of some cases of cholera,
in which, after the cessation of the origina] disease, the symptoms of pseudo-pty-
alism came on. He then relates the case of ap officer, attacked with jungle fever,
for which he took a quanti? of mercury, sufficient to produce true salivation ; in
consequence of which, the fever seemed to have left him, and farther medicine ap-
peared almost unnecessary. Dnring the succeeding night, upfortunately, the win-
dows of his bed-room were left open, and in the course of the night a violent storm
of wind and rain beat into his room for a considerable length of time, In conse-
guence, in the morning every ;zmpwm of true salivation had left him, and those of
pseudo-ptyaﬁsm were fully established, and the fever had retyrped in alfi&s violence ; |
no means that were tried proved of any benefit, and he died in a few days after«
wards. The writer’s own case is next given, in which he narrowly escaped with
iife by true salivation coming on, and the case of an indigo planter, who died un~
der pseudo-ptyalism ; and he then proceeds to relate the case jin which he was first
led to observe the distinction between trye and false salivation, and the ;;roper treat-
ment to be observed in ‘the latter. This case was that of a Naick in hospital, Ia-
bouring under jungle fever, who had fallen into a state of pseudo-ptyalism, inso~
much, that his case appeared almost desperate, and he refused to take any medi-
cine whatever. In consequence, Mr. T. was obliged to abandon mercury, and, after
trying the patient with several medicines, succeeded in coaxing him to take a little
tincture of bark. This change of measures seemed attended with the happiest ef-
fects, and in a few days the man was dimissed cured. From this and other cases
of a similar nature, he was led to draw the following rule for the treatment of fever 3
that, when true salivation should come on, attended with increased flow of saliva
and diminution of fever, the use of mercury is to be prudently continued till the dis-
ease be subdued ; but should spurious salivation appear, attended with increase of
fever and inopdinate action of the bowels, mercury is immediately to be abandoned,
and recourse had to tonics, and, if necessary, to stimulants, to restore the onstitu~
tion to a state of health.”

4.—Heights of Places in the Cdsia Mountains.

. Determined Barometrically by Lieut. Fisher.
Bairang,eeeesees conertianants tonseeieiiiieneneneaees. 1334 1] &
Crest of the steep ascent at which the table land commences, ot

and where the change of climate beeomes very sensible,. ., 3471
Hill in the road between Msmai and Chirra, +....... ..4051 _§
s

%‘, near the s.ml'i“m,'o 80000000 st e st o vee. 4299
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The following were determined trigonometrically,
TINZYE, eseeieccocos ccncaresitnssesocsoncssvss svones I8
Maméblu, ..ooccceecciactcncios conoce sosese soscascsas oo 4009
Mallung, oo viececen 0enttnenene socecsssarcscnaionsserncns e ss 2434
The following observations were made to determine the elevation of Pandas,
April 17th, 1827. ~ . .

Hours. A. Th. D. Th. Barom. Remarks.
7 A. M. 71 70 30,394 Clear sky
10 a. M. 85 86 30,394 do.
1A m 87 891 30,436 Fleecy clouds
12 . 89 92 30,436 do.

1P M 91 - 93 30,436 do.

2 - 90 924 30,436 Wiad fresh from South.
3 91 - 94 30,374

4 92 94 30,374

6 88 90 30,312

7 80 80 30,300

The barometer is of the common Englefield kind, made by Jones : its internal
diameter between ¢4 and % inch, and its results require to be corrected by <4 4y
as a compensation for the want of a guage point. I have no reason to think that
any air was included at the time the above observations were made. This correc-
tion was made in computing the altitudes now given.

5.—~Desiderata in Indian Geology.

The following is an extract from a letter addressed by a gentleman at home, of
high scientific attainments, to a correspondent in this country.

At the Warapilly Ghaut on the Kistna, on the road from Hydarabad to Nellore,
the river seems to have forced its present passage out of the bed of a great lake, or
rather perhaps the breach may have taken place at Ibrahfm pattan, or Basarrah
some miles further down ; but'at Warapilly the ground on the north side of the
river rises abmptliv‘, and on the south side very gradually ; so that, according to my
recollection, you have in half a coss, on the one side, the cropping out, or edges of
the strata of deposition cut through by the river, while on the other side you travel
many coss before you come to what must have been the boundary of the lake. A
succession of specimens of these deposits from the different sides marked with notes
of their relative height above the present bed, and their horizontal distance, would
be interesting, as their hardness and composition appear to differ according to the
pressure they have been subjected to. Some immense loose blocks like pure white
marble are found lying on the south side. Specimens from the face of the hill at
Bezwarrah, where it has been cut down by the river, might also be interesting.

I find among some memoranda the following sketch of a hill I saw in passing,
when I had not an opportunity of getting at it to examine it. Perhaps if any of your

correspondents be in that neighbourhood they zi:ay give you an account of it. ‘A

remarkable hill surrounded by a square rock as seen from the road 2.coss S. E.

gom Igarminpoor (north side of the Kistnah), the hill apparenily 3 coss distance
. or 8. by W - .

Vo

6.—Wood Engraving. .

This art has certainly been brought to a great d of perfection in England.
Our readers are doubtless most of them familiar with Bewick’s masterly productions.
They yield in merit, however, to the modern efforts of this branch of engraving, which
are, we confess, quite surprising and delightful. . What can be done in this way may
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be seen in the illustrations of that interestitig work, The Zower Menagerie,in which, we
do not know whether to admire most the beauty and truth of the drawing, or the force
with which these are transferred to the productions of the printing press. In Low-
don’s Natural History Magazine this art has appeared to great advantage, and to

articularise we need only refer to the figure p. 13, in the March number, of a man
gestriding a crocodile. We may safely say that no book has more beautiful illus-
trations than this, and we fully agree with the Editor, in the opinion that publishers
would be wise to confine themselves to this cheap and excellent mode of illustrating
a subject instead of meddling with copper plate. For examples of successful illus-
tration, look at his Encyclopedias of Gardening, of Agriculture, and of Plants, three
of the cheapest and best books in the English language. Ina India we beliove there
are none capable of executing wood cuts in a style at all approaching to the Eng-
lish school. We wonder at this, for we think it a method of illustration so decidedly
popular that a competent artist would have every prospect of receiving encourage-
ment. Subjects too for vignettes and for illustrations in natural history are, in India,
inexhaustible. Our clumsy method of supplying the want of wood cuts in the Glean-
ings is sufficiently known to our readers. All we can say in its favor is, that it is
the only one practicable here.

. XI.—Proceedings of Societies.
1. AsiaTic SocCIETY.

Wednesday, the 6th January.

Sir Charles Grey, President, in the Chair. _

Major Walpole was elected a Member of the Society. . .

The Meeting then proceeded to the annual ballot for Vice-Presidents and Com-
mittee of Papers, when those for the preceding year were re-elected.

A letter was read from Mr. Huttmann, Secretary to the Royal Asiatic
Society, enclosing copy of an unanimous resolution on the part of the Royal Asia-
tic Society, authorising the Counsel of the same to invite the Asiatic Society of
Bengal to unite with the R. A. S. on the same terms as have been .Emd ‘upon in
relation to the BombazwLitzr‘.r.y Society. Resolved, that as far as the 2d, 3d, and
ith articles extend, Asiatic Society is willing to combine with the Society at

ome. ‘

Read a letter from the Acting Secretary to the Royal Asiatic Socie -
ledging the receipt of the 16th volume of the Researches. %, acknow

The following donations were received 3

The vertebr® and cranium of a whale, presented by Mr. Swinton.

The 22d volume of the Archeeologia, presented by the Society of Antiquaries of
London. :

The 46th volume of the Transactions of the Society of Arts, presented by the
Society.

A gpy of the printed edition of the Shah-Nameh, presented by the Editor, Cap.
tain Macan.

A treatise on Hydrophobia, by Dr. Sully, presented by his son.
w’:‘lhe leMeteorological Registers of October and November, presented by Major

pole. . N\ -

There being no other business before the meeting, it adjourned.

Class of Natural History and Physics.
Wednesday, the 27th January.
iul' Edward Ryan in thg Chnir.F aokd Pre )
etter was read from Captain Franklin to the President, giving the
his late Geological Researches in Central India. b giving rosults of
With reference to the birds (about two hundred in number,) collected and pre-
served by Captain Franklin, for the Society, (Whose property they are,) it was
agreed that they should, for the greater convenience of classification, &c., accom-
pany Captain Franklin to England, together with all the drawings and notes re-
specting them : the latter, however, to be returned to the Society, should but
vell}; few of the specimens turn out-to be new to Ornithologists,

ve papers on certain birds of Nepal, from Mr. Hodgson, were read, each be-
ing accompanied by an excellent coloured drawing. !

.
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2. MEDpICAL AND PHYSICAL SOCIRTY,

Saturday, the 2d January.

The annual election of the Vice-President and Office Beaters took place, when
the following gentlemen were declared duly elected :

Vice-Presidents—H. H. Wilson, Esquire, (re-elected.)

Secretary and Treasurer=~Dr. Johh Adam, (re-elected.)

Assistant difto ditto=W. Twining, Esquire, (re-elected.) )

Committee of E;ll:mgme‘»t s~P. Breton, Esq., J. Grant, Esq., Dr. WaddeTt,
C.C. rton, .

Cmmee of Papers :—P. Breton, Fsq. (re-electéd,) J. Grant, Esq. (re-elected, ¥
J. Tytler, Esq., Dr. Waddell, (re-elected,) C. C. Egerton, Esq. (ré-clected,) Dr.
D. Stewart. i

The following communications, réceived sifice last meetiiig, weré sudbmitted b
%e Secretary ; viz. A case of Hernia, successfully operated upon, by Dr. A. B,

ebster.

. Observations o the care of Intestinal Wounds, by Mr. T. A. Wise.

Mr. Raleigh’s hotes of a ¢ase of poisoning, and Mr. Spry’s case of Luxsion of
the Femur, were then read and discussed by the meeting.

3a=AGRICULTURAL AND HORTICULTURAL SOCIETY.

T'weeday, the 12tk Janvary.

Sir Edward Ryan, Pretident, in the Chair. .

The following Gentlemen were duly elected Members of the Society :—

Benjamin Harding, Esq. €Calcutta, and J. L. Turner, Esq. of Colgong.’

Charles Paton, Esq. Assistant Commissioner, Arracan, and Lieutenant William
Martin, of the Mug .

Captain J. Colvin, of Engineers. .

Upon a scrutiny of lists, the following Members were declared to be elécted as
the Office Bearers of the Society, and Members of Committees, during the enfue
ing-yedr, vit. .
" President—Sir Edwsrd Ryan,

Viee- Presidents~~Rev. Dr. Wm. Catey, Nathaniel Alexander, Esq. Baboo Rada-

canth Peb, and His Highiress Nawab Soulut Jutg Bahadoor,
Treasurer-=dottm Abbott, Esq. .
Secretary—C. K. Robison, Esq. )
Native Secretary and Collector~-Biabto Ram Comul Sefi,
Feoreign Sooretary—Henry Piddington, Bsq. -
1st, Agrieultursl Committee.
President—Sir Edward Ryan. )
Joint Secretaries—W. C. Hurry and W. Patrick, Eeqrs, _
Members—James Calder, Esq.3 James Kyd, Esq.; Sir Robert Colquhoin,

Bart. ; Dr. Carey ; Captain Johnston ; Jas. Kyd, Esq. ; Nathl. Alexande?, Esq. 3

‘William Bruce, Esq. ; John Abbott, Esq.; Ca%tain Jenkins ; C. K. Robison, Esq. 3

Henry Piddington, Esq. ; Rajah Kalee Kissen Bahadoor ; Baboes Radacanth Deb,

Obychurn Bonnerjee, Kadamadub Bonnerjee ; His Highness Nawab Soulut Juog

Bahadoor ; Baboos Dwarkanath Tagere, Prussanah Koomar Tagore, and Ram

€omul Sen.

. _2d. HorticaMatrel of Garden Conmittee. )
President—Rev: Dr. Wi, Carey. i
Secretary and Superintendent of Garden at Allipore—Sir Robert Col?':houﬁ, Bart,
Members—J. Minchin, Esq.; Jas. Kyd, Edq.; J. Master, Esq.; Nathl. Alex-

ander, Esq.; Wm. Patrick, Esq.; C. K. Robison, Esq.; H. H. the Nawab Soulut

Jung Bahadoor ; Rajah Kdlee Kissen Bahadoor ; Baboos Radacanth Deb, Cossia

nath Mullick, Prussunah Koomar Tagore, Dwarkanath Tagete, Ramx Comal Sen,

and Sibchunder Doss. - : '
3d. Committee of Papers and Translitions.
President—Rev. Dr. Wi, Carey.
Secretary—C. K. Robison, Esq.

Members—Sir Edward Ryan ; H. H. Wilson, E&y. ; Capt. Jerikifis ; W. C. Huiry, -

Esq.; H. Piddington, Esq. ; John Abbott; Esq.; Nathl. Alexander .3 James
Calder, Esq. ; Sir Robt. C:)lquhoun, Bzrt:. 3 Win. Patrick, Esq. ; ’(J.Elz.qliobison,
Esq. ; John Abbott, Esq.; Baboos Radseanth Deb, Dwarkanath Tagére, Ram
]C‘mh?:k&ni His Highness the Nawab Sowtut Jung Bahadoot ; Baboo Cossinath
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1 Contaliing the life of Fergusson.
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iend’s memory.’
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‘seem called for by the occasion, with one or two h'iﬂiqg‘parﬁculan, which we
;::ppen to have ncinired through the medium of some private letters of the late
Colonel, to which we had access through the kindness of a friend.

Col. Lambton appears to have been remarkable for great reserve even towards
his friends ; at least in all particulars relating to his origin or to his family. It is
not known where he was born, or what was the condition of his parents, further
than that his silence, perhaps, warrants us in supposing the latter to hnve. been
humble ; which supposition is in some measure confirmed by a casual admission
made to his friend, that much of his early savings had gone to support one of them.
Even the date of his birth is not known with any certainty : tl}e writer of the
letters fixes it in 1753, on the credit pf t}le following anecdote, which, as it throws
light.on his character, we shall give in his friend’s words. .

¢¢ Being on duty with him in the Coorg country, in the year 1803, Captain Lamb-
ton told e that, a few days before, at a dinner party at Morikeral, the Raja
of Coorg, Veer Rajender Wooriar (a well known personage) came, about desert
time, with his suite, as he was wont to do, to converse with the company : when
from an odd whim, he proposed that every body present, himself not excepted, Iho.nl(i
declare their age ; unf to set the example, His Highness mentioned his own forthwith,
The ladies who were present, met the challenge bandsomely, as did every body else
in the company, excepting the Philosopher, who rejected it as an instance of ridiculous
curiosity. ¢ What would you have said (he observed to me) if I had acknowledged

P

Although the place of his birth be not accurately known, his friends think he
was either of Lancashire or Durham ; and that if not rn at Darlington, he at least
resided there during his youth. As that town was the residence also of the famous
mathematician Emerson, it is not improbable -that he owed his initiation into ma-
thematical studies to that emiment compiler. This is rendgred more probable by
his being fond of repeating anecdotes of Mr. Emerson, having relation to his sin-

ularities of disposition and person. But however this may be, 'his education was
{now"n to be chiefly his own work ; nor was he ever heard to acknowledge himself in-
debted to any teacher for what he had acquired. He had thg bestteacher in his
‘own steady attachment to his pursuit, and in his zeal to n.:ake himself master of it.

That his thoughts were early directed to t‘hese pursuits, appears by his having
heen employed in 1784, soon after his arrival in America, with the 33rd regiment,
to which he belonged, as a surveyor, to measure the grants of lands passed by the
Government to the new settlers. During this service he suffered, according to his
own accountf, a severe injury in his eye. Employing a common theodolite to
observe a solar eclipse, he omitted to attach any colouted glasses to the eye piece,
the consequence of which was a cauterization of the retina of the left eye by the
sun’s image falling on it. This accident, though it did not deprive him of the sight
of the eye, yet it occasioned the view by it to be distorted.

" Soon after this accident Mr. Lambton’s friends in Europe (and particularly
the late Sir Brook Watson, commissary general of the army in North Ame-.
rica) procured him the appointment of barruck-mu.te.i' of the province of New
Brunswick, with a salary of £400 per annum ; a provision which seemed to bury
him for life in the forests of North America: In reality, however, it proved
the cause of th * ~=1-> "~ ‘iich he subsequently acquired in Asia ; for it was dur-
en years in that wild country, that, either from choice,
re, he applied himself to the study of the mathematics,
laid the foundation of that knowledge, which was one

e of the world.” K
ppointment which he thus obtained, Mr. Lambton was
in the 33d regiment ; though, from want of personal
‘omotion ; and was superseded during several years.
ieutenant-Colonel Wellesley® (then Wesley) who, dur-
ment, recommended him for a Lieutenancy. Thus
unity to that illustrious nobleman to promete Mr.

In the ye:r 15795, His R. H. the Duke of York having resolved on reforming the
‘British Army, and raising it to that degree of efficiency which has made it since
unrivalled in Europe, determined to clear it from all its uselessa members ; and ordered
that all officers who held civil appointments, independently of their military com-
missions, should declare by which service they meant to abide. Lieutenant Lambton,

1 The capital and principal residence of the Coo: jahs,
2 The prglent Dukt of Wellington, . "8 Baj
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on this emergenoy, .consulted his old patron Sir Brook Watson, who, impressed with
a persuasion (very common in those times in England) that to go to India, and to
acquire. a fortune there, were the same thing, advised him to prefer his Lieutenancy ;
and having sent him a letter of -introduction to Lieutenant-General Sir. Alured
Clarke, then Commander in Chief in India, Lieutenant Lambton joined the 33d
regiment at Calcutta, in‘ the year 1797, after.an absence of thirteen years from the
corps. , )

l-rfi'; disappointment was great, onhis arrival in Fort William, to observe the real state
of affairs. A subaltern’s prospects (he baving no means of purcbasing promotion,
and, as he then thought, no interest to obtain it in any other way) appeared to him
any thing but brilliant,even in India, when viewed closely. He appeared to have regret-
ted the sacrifice he had made, and to have feared ¢‘ that he had heedlessly cast off his
sheet anchor,” as he expressed it. A bharrack-master in New Brunswick on £400
a year might well think. he had made a bad choice, when he found himself snugly
*ttled down to a subaltern’s duty, and a subaltern’s pay in ‘the garrison of Fort

illiam. .

However, Sir Brook Watson’s recommendation to Sir Alured Clarke, on which
Lieutenant Lambton had placed little reliance, proved to be of more service than he
had anticipated ; for the appointment of Brigade Major to the King’s troops
under the presideacy of Fort St. George having become vacant, His Excellency
presented it to him. . By the 33rd Regimnent having at the same time been or-
dered to the Coast for the purpose of being employed in the war against Tipa
Sultin, Lieutenant Lambton saw new prgspects open to his view, and he had
the advantage of coming round in the same ship with Colonel Wellesley, who
having by mere accident been instrumental before in forwarding his views, was now
about to give him his support un the grounds of personal kmowledge and on a
yauch more important oogasion.——The Fitz-William, East Indiaman, (on board
of which the head-quarters of the 33d regiment.had embarked,) having struck
on Saugor Sand, on coming out of the river in stormy weather, they were, with
the other passengers, nearly lost on that occasion, The storm, however, havi
abated, and the wind veering round, the danger ceased. One may see, in suc|
circumstances as these, on what slight accidents sometimes hang the destinies of
nations. It would be curious, though useless, to speculate what might have been
the Bp:esell:t state of Europe had the wind then not veered round at the Sand-heads
in Bengal. ’ ' - -

Col. Wellesley seemed ta take little notice of Brigade Major Lambton during their
voyage, nor did he pay him any attention beyond that which all the officers of the
regiment received from him. gut on their arrival at Madras, Lambton being dis-
appointed in the expectation he had formed of living in the Commander in Chief’s
family, was invited by Col. Wellesley to reside with him ; a proof, notwithstanding
his reserve, that he had formed a favorable opinion of the Brigade Major. ' This
opinion was expressed some days after to an officer of the regiment, who was also
addicted to mathematical studies!. , The Colonel asked him what he thonght of
Lambton’s attainments ; to which, having replied that they were very respectable, he
rejoined, that, though no judge himself on such subjects, he could easily believe him
to be a proficient, by what he had observed of his acquirements in other pursuits.
Yet his manner continued, to the subject of his enquiries and eulogy, 50 reserved,

" that Lambton had fully made up his mind to leave his hospitable roof. In discuss.

ing the matter with the same officer, being advised not to be too hasty, and told that
he was sure the Colonel had a high opinion of him, and if an opportunity of serving
hiw should occur, he was sure he would seize it ; he answered, *“ I would believe it
if he would do me the honor to speak to me.” He allowed himself, however, to be
prevailed on by his friend, and continued Colonel Wellesley’s guest all the time'the
regiment remained at Madras ; that is to say, till the opening of the Mysore
campaign.

When the army under Lieutenant-General Harris, which was destined for the
aiege of ‘Tipu’s capital, was organized, Brigade Major Lambton found himself
attached to the 1st Brigade, 2d Division, under Major-General (afterwards Sir
David) Baird. During the siege he lost no opportunity of making himself useful,
and particularly during the storm, where he rallied the left column, the progress of
which had been checked by the enemy. The particulars of this service are to be
found in Major Beatson’s Account of the Mysore Campaign, 8nd we think they jus-
tify the opinion, that had circumstances required or allowed of his turning his at-
tention exclusively to military affairs, he would have become an able and. a distin-
guished officer. .

3 The writer of the letters from which this sketch is compiled.
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* K cutious circumstance oceurred duting the: siege, which serves to whow: tlie
tical value of even a very elementary knowledge of astromemy. On-the #th: of
Aprit, 1799, General Baird received orders to proceed, during the approaching night,
with part of the riglt division, and scour a large orchard, where it ‘was supposed
PipG had established an advanced post. After repeatedlg traversing the orchiard
without finding any ‘one, the general resolved to-return. It so happened, however,
that from the various windings the detachment had made, the colum took a diree-
tion which was not thie one intended. Brigade Major Lambton, who of course:ac-
esmpanied General Baird as his staff, observed by the position of the pole-star, that
instead of proceeding south, in which direction their camp was sitaated, they were
marching north, thatis to say, upon TipG’s whole army. He communieated bis:
epinion to the general, with the grounds on which it rested : but the latter, who was
no astronomer, answered, ‘‘ He knew very well where he was going withéut con-
sulting the stars.” Presently the detachment fell in with one of the enemry’s out-
posts, which was soon dispersed. The General now began to think that Lambton’s
opinion might be, after all, correct. A light was ordered to be struck, and on re-
ferring to a pocket compass, it was found ¢Aat ‘the stars were right'!  If we niis-
take not, we have heard a somewhat similar story of an officer- on the Bengal side
of Indis, whe conducted-a detachment across the western desert to their destination
by a reference to-the position of the pole-star, during a night-march, and when such
= thing ‘a8 a poeket or any other compass was not available. Such knowledge as
this can be scarcely dignified with the name of astronomy—every peasant in 'Eng-
#und, we should suppose, knows Charies’ wain, and could readily; from its pesition,
ypoint out the north ; the wonder is to find men of education, and, abave all, miki-
h?' men, ignorant of such simple matters. e :

t was after the successful termination of ¢the war with Tipdy that Brigade-Ma<
jor Lambton brought forward his plan of a geographical survey of part of the pe-
ninsula of India. This work subsequently became the nucleus of the Great Trigono-
metrical Survey of India, which, carried on for 20' years, at the expense- of the
Honorable Company, has spread a net-work of triangles over nearly the whole of
the peninsula, and, advancing into the Bengal dependencies, has reached the 24th
degree of latitude :—a work that has earned for the author of it well-merited
eulogiums from the first mathematicians of the day, and obtained for him the
distinction of being elected member of the two first learned Societiesin-the world :
—A work too, which reflects almost equal credit on his employers, -as ‘steady

" patrons of science. The Honorable Company’s Government have, in fact, in this
effort for the promotien of sound geographry, and the: obtaining a-knowledge of the
dimensions and figure of the earth, thrown the regal governments of Europe into
the shade; and we agree with the writer in the Edinburgh Review, in his notiee
of this very survey, *“ that their liberal and enlarged views cannot be too highly
commended.” te . - )

The first idea was, however, more cireumscribed, and was ¢onfined to the
throwing a series of triangles across from Madras to the epposite coast, for the
parpose of determining the breadth of the peninsula in that latitude, and-the fixing
the latitides and longitudes of & great many important places, the geography of
whieh :was .supposed to be veryerroneous.  His. plan being laid' before Colonel
Wellesley, the Jatter handed it up to Government, with his recommendation and

rt. Mr. Josith Webb, then seeretary to- Government, had also a favorable
opinion’ of the undertakimg; and in consequence of the representations of these
two gentlemen, the first patrons of the project, Lord Clive and his council sanc-
tioned it,and directed Major Lambton- to prepare the necessary estimates and in-
formation for the passing the speeial orders of Government.
«The junctaye was. every way favorable; for it happened that &t that time somre.
superior instruments, which Lord Macartnéy had taken to:Ghina, under the idea
that they would prove very interesting to a people who pride themselves°on their
Jdkaowledge of astronomy, had found their way to India, and were immediatel
-available for the purpeses of the survey. - Fhe: emperor of China havihg taken no*
motice either of the instruments or of the astronomer, Dri Dinwiddie, in whose
.charge they were, Lord Macartney had presented them, on his return from China, to
that gentleman, who remained in India. Brigade Major:Lambton; who had, when
:stationed in Fort William, an opportunity of examiniag them, had ascertained that
‘they were fully adapted to thre- prosecution of: his survey. They:consisted of a'
-zenith sector of 5 feet radius ; a 100 feet steel-chain, by Ramsden; a levelling:
“ngtrument, similar to that used in General Roy’s operations in England ;~and a:
chronometer, by Arnold. An altitude and azimuth circle, with a théodolite like.
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that used..by.@dnsril :Roy, - wete in: addition. ordesed from Esgland. In 180%
myehmgreqmsuelmd arrived; and.about the same time, on Captain Lambten's
application, Liedtenant Warren,. H..M.'s 33d.Regiment;, was appointed his assistant.
- The. instruments received from Qalcutta.were, howéver,: from idisuse and neg~
lect, some of them in badiorder. In particular the .object glass of the zenith. sector
conld not be moved 8o as to adjust the focus. No observation counld be made with
the instrument. Nor was there & possibility of procuring the assistaace -of -any
skilful mechanic to correct any of these defects or.supply. any trifling deficiencies.
But Captain Lambton himself possessed considevable:mechanical skilli; -hig. genius
was fertile in resources ; nor was he ever unprepared for these or anyethen difficul-
ties. He comtrived to adjust the: sector 30 as to render it fit for taking the mest
delicate ebservations ; and its performanee in the course of the suwwey.is. the best
proof of his success.: A still more puzzling difficulty ocourred, soon eftev the com-
mencement.of thre angular observations with the great theodolite, which was near
interrupting the progress of the survey for some time. - In hoisting the.instrument
ta.the top of one of the lofty pagodas, which formed:the stations in the Tanjore
ceuntry, the guy rope having broke, the instrument was dashed against the build-
ing,and it was at first.supposed irveparably injured. ..Nofwithstamding the intricacy
and complexity of the: frame work of the instrument, whieh it is. said- i
2000 screws, be determined to take it to pieces, and finding the axis uninjured,
and only a.small part.of the limb damaged, he was able so.restore:it 30 as. to.obtain
equally good observations with it as before.the aceident. In facs, without this power;
far which be was remarkahle, of providing for every exigency, his work must have
been subject to continual interruptjons. In Eurvpe such matters are easily managed,
and occasion no embarrassment to the surveyor. ; but it is.otherwise in India. Fo
eonduct such.a work.as thia of Captain Lambton’s, it was necessary to have net
only the acquizements of the msthematiciun, but in seme degvee those of the in-
stramant maker. : . R o
Had Captain. Lamhtonv.been.opposed.by 2o obstrucsions but these,~had his. at-
tention been. only divected to ehviate such difficulties, his. progress. must have been
as satisfactory as iy was rapid®. But.there were; unfortundtely, others lessessy to be
surmounted, and which, renewed from time-tortiwe during the whole progress of
his survey, must, from their very nasure; have.been irksome in.the extreme. We
allude, to, the prejudice and hostiliky which, .the subject of. our paper had te
encounter at his -ousset, and even subsequently,.swing te the general igneramce
which prevailed, amengst influential personages, (a few excepted, ) of the import-
ance, or even nature of his: operations. What we de not understand, we: are
naturally dispased to updexvalue ; and in this way may be acceunsed.for much
of the opposition he met with. It was desizable to obtain the sangtion.of the Court
of Directors. for the prosecation of the wosk, but so.incerrect an idea had been
given of the nature of it in England, that Major Rennel, who had been consulted-on
the subject, gave it as his opinion, ‘¢ that there being alveady a topographical sur.
vey of Mysore, instituted under Captain Colin Mackenie of the.qnginesrs, he saw
no necessity for baving two at the same time, because the same surveyor who de-
lingated geagraphically (topographically) the:.ceuntry, might very well carry on
the necessary. astronomical obseruations for-cerrecting the position of the primeis
pal.stations.” Wa think vary highly of the father of our' Indian Geography, and
yield 10. no one in adwiration of his sagaciéy and skill in. combining heterogene-
ous.materjals, and extaacting from. conflicting statements resulis so nearly approach-
ipg to truth, as,te leave little far his successors beyond the task of confirming his
statements, But we,assert,—and a reference to, his memoir wiil bear us out-in the
assertion,—that sciencs was mot his forte ; ner had he esrried his- aoquiraments in
mathematical learning .to. the level of his. eotemporanies. in Europe:: Colonel
Wellesley. might justly -abserve, .in comparing his opipion. with .that eet forth in
Captain. Lambton’s prospectas,. *‘ that one or the other must be very ignorant.”
Fartunately,.however,. this prespéctas had been forwarded to'Br: Maskelyne, then
Astronomer Royal, thraugh his relative Lord Glive:;:and he having explained %0 Ma-
jor Rennel the:real nature of the suryey, the latter, very handsomely, came forward
and declazed to the Court, that he'had besn misinformed; and wrote also to Captain
Lambtan to wrge him to pnosecwta his labowss.. . . + [
. 1t appears that -he had.many ether. eppeneats baside Major Renvel ;—mon whe,
though fotally ignerant of.the subject, were disposed to-think, in the pride of effice,
" 1 Y18 months a series of triangles was carried across from the Coro and L.tq the .
Watabar Coast, extending Botween the parallels of 12'and 14 ; this work jncluded g:e
mmutementof,threebm e s e ey

.
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mothing too great for their grasp. Others again, with a short sighted and narrow eco-
nomy':‘couldﬁnd o' inducgonl: to sanction an expense for the attainment of objects
falling so little within the compass of their ideas of utility. It has been made a
question before now, whether wmen in office might not render their services more
valuable to the state, if furnished with some portion of useful knowledge ; if possess-
od of some notion, however faint, of the nature.and objects of scienee. * 1t is.very
Jittle known or considered how deeply government and its officers are.called.on for
scientific knowledge, and how widely and seriously they are daily engaged in carry-
ing on operations which depend often purely on science, often on technical know-
ledge, or knowledge of the arts, and ona different kind of education from that
which is considered an education in business; operations also which cannot be
conducted without these kinds of knowledge whence-ever it is to come!.”” To parti-
cularize, we need only mention such questions as those of .the curreney, the mint,
the bank, extensive plans of public improvement, such as drainage of marshes,
improvements in navigation, meanufacture of gunpowder, &c.® No one cap seri-
ously suppose that questions of this kind can.be satisfactorily treated-by menr whose
acquirements, if they have any, are purely literary, whatever may:be their know-
ledge of official routine. To understand and judge of such subjects, knoyledge, not
learaning is required; and it is obvious to all how much a government may go
astray and become the dupes of interested or crack-brained projectors, as they
may often also lose the services of useful and able men, if not competent to decide
on their attainments by their. own lights. . -
The members of the Finance Committee-at Madras apbear to have had great dif-
ficulty in comprehending the object of Captain Lambton’s survey. ' The manner
in which one of their leading members illastrated the opinion of the Committee, is
sufficiently original to be worthy of preservation in the history of the operation. <“If
any traveller,” he says, ‘‘ wished to proceed to Seringapatam, he need only say so
to his head palankeen bearer, and he vouched that be would find his way to that
ace without having recourse to Col. Lambton’s map.”” A 'most undeniable trutir!
thether however the sole use.of a map; or of correct geographical knowledge, is to
enable a dawk traveller to find his way .to his station, appears to admit of some
doubts. Tous it appears that it is perhaps one of the least. importance : the gentle-
man in question, however, thought otherwise, and accordingly decided against the
Survey. This ecommittee, as it may be supposed, plagued Captain Lambton with
endless absurd questions and comments ; and he having consulted his feélings rather
than his judgment in some of. his answers, offence was taken, and the matter re-
ported to Lord W. Bentinck, at the time governor of Madras. His Lordship, who
patronised the work; out of kindness, warned him against giving way to his feelings,
in a public correspondence ; but he would make no concession, aad declared ¢ that
if he ;yere to be placed, any how, uader the control of persons who could not
possibly understand the nature of his business, and who acted with ill-will towards
him, be begged to withdraw from his: undertaking.”” - Lord Bentinck was pleased
ta overlook this proof of sturdiness, and even promised bim his support, provided he
would learn to temporise and attend to the decorum of official forms.
. Such was the opposition he met ‘with, and such the prejudices he had to over-
come. But on the other hand he: was: happy in obtaining the patronage of men
of enlarged views, and, fortunately for bim, of sufficient influence, to defeat oppo-
sition and neutralise this prejudice. . Besides his steady patron Coloriel Wellesley,
there were others who distinguished him by a umiform support, and whose support
was often of -the greatest use when the fate of the Survey hung trembling in the
scales.. The late Mr. William Petrie,” formerly member of council and acting
Governor of Fort Saint George, and subseqbently Governor of Penang, who so
juatly obtained the title of Z’he M@cenas of Southérn India, was a steady patron of
the work, and gave it his support, not only officially but privately, through the means
of an- extemsive correspondence carried on with England. Lieutenant-Colonel
John Munro, late Quarter Master General at Madras, was also enabled to perform
a very important service. to the cause of the survey and of science during the
eventful presidency of Sir G.. Barlow. Having heard that the Government con-
templated the abolition of the Survey, he waited on the Governor for the purpese
of representing the utility of the operations in & military point of view, more
especially as exhibited in the results of the Topographical Survey then carrying-on,
the triangles of which. rested on the positions determined by Captain Lambton.
This survey was the work of the Military Institution which had been established
under the superintendence of Captain A. Troyer, for the purpose of teéaching

! Westminster Review, vol, ix. p, 346, '
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officers of the‘-}-my the method of topographical surveying,—an acquirement, we
may say, absolutely necessary to military men. He had the merit of stating his
case in 80 clear and convincing a manner, that the intention to abolish the Survey
was relinquished. Captain Lambton had also 8 warm friend and admirer in Mr.
Andrew Scott, of the Madras Civil Service,—perhaps the man in India best qualified
to appreciate his labours. He was first judge of the court of appeal, but, owing to
his well known attainments, was generally consulted by the Govermment on all
such questions as had any connection with science. His favorable opinion of Cap-
tain Lambton, and the countenance he gave the Survey, were doubtless of great value
in supporting it against the ill founded objections of the ignorant. To these names
we may add%hose of Lords Minto and Hastings, from both of which noblemen he
received that encouragement and support which their enlarged minds and well.
koown liberality entitled him to expect.

On the 10th April, 1802, the work'was commenced® by the measurement of a
base line of 40006,4 feet, near Bangalore, in 12° 54’ N, Latitude. This, it is well
known, is an operation of the greatest delicacy,and requiring all the attention of the
observer,—all the refinements of modern science ; inasmuch as itis the base or
ground-work of the whole operation, which, as that is, will be correct or otherwise.
The first base line, measured with any thing like an approach to accuracy, that of
Picard’s survey in France, was measured with wooden rods, painted to protect them
from the changes attributable to variation of the weather. De Lambre and
Mechain again used rnlers made of platina and copper, which were insensi-
ble to ordinary changes of weather, and by their indications gave the elements
of the correction for temperature. General Roy, in the English survey, began
by using deal rods, but found them so variable, owing to atmospheric in-
fluence, that he was induced to re-measure the. base on Hounslow Heath with
glass rods. The latter apparatus, though accurate, was troublesome in use, and a
steel chain, jointed like a watch.chain, which was found equally accurate and
much more convenient, was substituted in the continunation of the English opera-
tions. Captain Lambton also used a chain similar to that used in England, and
with the same precautions. The chain was laid in coffers or long boxes, supported
on stout pickets driven into the ground, and their heads dressed even by means
of a telescope. At one end of the chain was the draw-post, to the head of which
the bither end of the chain being fastened, could be moved a little backwards

.or forwards by means of a finger screw. Near the handle of the chain, and at the
point where its measuring length was supposed to commence, there was a brass
scale, with divisions, which was fixed to the head of anether picket, distinct both
from the draw-post and from those supporting the coffers. This scale could, b
means of a screw, be moved baeckwards and forwards on the head of the post nﬁ
it coincided with the mark on the chain. A similar arrangement was made at the
other end, but the handle of the chain, instead of being firmly attached to the
weigh post, as it is called, bas a rope passing over a pulley; and to this rope
is appended a weight of 28lbs. to keep the chain stretched. This arrange-
ment, it is obvious, enables the measurer to move his chain backwards or for.
wards with the greatest nicety, and when satisfied that it is correctly placed, to
keep it there perfectly steady; while by means of the registers he marks exactl
the places of the two extremities of the chain. The chain is then taken fonyu.r{
and the hither end being adjusted to the scale which had before marked the fore
end, a new chain’s length is laid off, and so on till the base be finished. Thermo-
meters are placed in the coffers to determine the temperature of the chain ; and the
rate of expansion being previously determined by experiment, the necessary cor-
rections may be made for the varying temperature of the measurement. The quan-
tity of this correction had been found by Colonels Williams and Mudge, to be on
100 feet ,0075 inch for every 1° of Fuhrenheit ; but Captain Lambton, by. some
experiment, performed with the chain itself, in October 1800, found ,007252, which
quantity he applied as the correction of his measurement. Small as the ahove dif-
ference may appear to be, it would yet occasion, on a base of seven miles, a dif.

1 While waiting for thearrival of the instruments from England, Captain Lambton
had, in the latter end of Oetober, measured a base near Bangalore in 12° 54/ N. Lati-
Aude, partly to serve as a base of verification,—partly for continuing the series to the
Malahar Coast. The ground was such as to occasion many breaks in the line, and
though carefully measured, it was afterwards deemed expejle!lt; on finding that a line
‘of equal length could be had without any impediment, to reject it altogether and to
measure a new base, which was done in1804. The real commencemgnt of the Survey
‘was, therefore, as above stated. i .

’ " ® As, Res, val, viii.
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ference of nearly twu feet, supposing the change of temperatare ‘to be 20°%, whichi
in India it might well be. Aund this may serve to give some idea of the nature of
these gperations and of the extreme nicety required.

- Besides the chain originally ‘belonging to Dr. Dinwiddie, a second was ob-
tained from Bnﬁmd, exactly similar. Ks length hdd been fixed in the tempera.
ture of 50°. is chain was preserved as the standard, and to its indications
were reduced all the measurements made with the other. The length of this
standard chain was afterwards corrected for a trifling discrepancy detected by
Oaptain Kater, when comparihg standards at homie, previously to establishing a
uniform system of weights and measures. - :

The next operation was to establish the triangles, and make the angular measure-
ments. These, 'in the older surveys, had-been effected by the employment of a qua-
drant furnished with two telescopes, which ‘by means of a proper mounting and
gtand, could be placed in the plane of the objects. But the quadrant has long given
way, bothin tHis particular work and in-astronomical observations, to the full circle,
‘wn{*h is 'free from several -errors ‘inherent in the former. - The introduction of the
circle naturally-led the way to Mayer's: capital improvement, by ‘the application of

" the repeating property ; and Borda having devised a very convenient form of instrn<
fnent, it was used by De Eambre and Mechsin in their survey. The continental
observers ‘sppear to Have rated this instrament too higl ; nor do we wonder at it,
when ‘we ‘consider how satisfactory in theory the principle of their construction is,
and -how independent it renders them of bad division. General Roy again, who
thought he might depend upon the gkill 'of our artists to divide' the limb of the
justrument correctly, preferred one bf a ‘Bifferent vonstruction. ' This was the
great theodofité, a plate of which may be seen in Adam’s Graphicdl Essiys. '

The theodolite has-its principal circle in the plane of the horizon, and its te-
fescope, like that efa transitinstrnment, fitted for describing verticals. The angles
are, therefore, taken at once as fitted for calculation, and do not require reduction,

« as those observed with the French repeating circle, being in the plane of the objects
and in¢lined to the horizon. This is ‘certainly a great advantage. Ancther ad-
vantage which the English observers secured, wasthat of placing the centre of the
angular instrument, exactly' over-or under the véntre of'the signal ebserved from
other stations—whereas in‘the French survey, it was-almost 'always placed on one
side, and in consequence the observed angles required- a second reduction to bring
thém to witat they would have been'if observed at the centre of the station. Cap<
tain Lanibton, using a theodolite similar to that of the English survey, was generally
guided-in all by the example of the conductors of it. ’ !

In May 1804, a'base of verification of 39793,7 feet was measured by Lieute:
nant Warren, Captsin Lambton's assistant, near Bangalore ; and though, the dis-
tance was 160 miles nearly, the computed and measured lengths of this base dif-
fered only 3,7 inches, or about halfan inoh in a mile : a proof of the great care and
accuracy with which the work had been conducted. The series of triangles were
continued across to the other coast, along a belt of country extending 2° in Iatitude,
detecting several'errors in the positions of very principal places, and in the breadth
of the peninsula one of about 40 miles. o )

‘In the 10th volume Asiatic Researches will be found a list of the positions de-
térniined by this series of triangles, amounting to 256. It would lead us’ too far
nto intricate and technical discussions to explain his methods of calculation ; suffice
it to say, they were the'same as those employed in the English survey, and included
the consideration of the figure of the earth. But as some doubt existed with re-
gatd to this point, it was necessafily determined from data furnished by the Survey
itelE.  Along with the general series of 'triangles, therefore, which spread over the
‘country in every {irection, for the purpose of fixing geographical positions, there
was “a meridional series, arranged and measured with évery attention to accuracy ;
and' ut- certain’ points ‘along this line, zenith distances were observed; for the pur-
poseof determining the value of the celestial arc in degrees and 'minutes, while the
‘triangles furnished the lengtlr in feet;” Tn 1801 and 1802, a series had been esta-
blished oa a meridian about thirty-fire miles west of Madras, and ghe are ‘which
was' 1>'34/'56” gave 60494 fathoms for the length of the degree, in lut 12° 32/ and
61069 for that of the perpendicular to the meridian. - But- this series wws aftert
wa(ds-rejﬁ:ted, and-the meridian of Dodagontah-chosen. Tle series'omthis e~
didw was begun in 1805, at Paugur and Yerracondah, defiending on the Bangalote
base. In 1806 it was carried down to the Coitnbetoor, where a base of ve -
tion was méasured. From this seriés the length of the degree.of the meridian i
latitude 12° 55’ was found to be: 60498 fathqms, and that of the perpenditular
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60748, the laster differing comsiderably from the former result. This series wad
afterwatds continued to the southward as far as Punnae, near Cape Comorin ; a base
of verification of 30507,5 feet; being measured near Tinerelly, in Pebruary 1809.
The arc now extended from Punsae to Dodagontsh, having an amplitude of 4° 507,
This arc gave the value of the meridional , m latitude 10° 34’ as 60496 fa-
thoms. But observations having been made at Paugur and Bonasundrum, north
of Dodagontah, the length seemed to be 60462 and 60409, for latitudes 11° 4’ and
11° 8'. This difference led to the suspicion eof derangement of the plmnniet by
some secret influence at Dodagontah, and, the meridional are being in 1811 con-
tinned north from Paugur to Gootee, where a mew base was measured ; the
was now 6° 56, and the degree for the middle point or latitude, 11° 38’—60480
fathoms?. In 1815 the series was still farther prolonged to Daumergidda, and a
base of 30806,2 measured near Beder, for the check and verification of the operations.
1t had now become the largest arc ever measured in any country, having an amplitude
of 9° 53’ 45”9, 'The value of the degree in latitude 13° 6/ appeared to be 60480,
and the perpendiculdr degree is deduced by determining the ellipticity or figure of
the earthy; which a comparisom of the measurements in India, and in England, France
and Sweden, wonld give. This is found to be y3y, from which, as a datam with the
mean dimensions of the spheroid, the lengths of the degree of latitude, of the per-
peadicular to the meridian, and of Jongitude, from 8 to 30° are calculated. These
are given in the 13th volume of the Asiatic Researches, and with them a very foil
table of geographical positions computed from them. ) :

It must not be supposed that from 1862 to 1815, Major Lambton’ was occupield
selely with these meridional measurements. They were in fact bat a small part of
his iabours.. He had ocovered the peninsula as high as 15°, with a net-work of
trinngles. ¢ The whole of ‘the peninsula is mow completed from Goa on the wese,
to Mausilapatam on. the east, with all the interior country from Cape Comorin to
the outhern bouadaries of the Nisam’s and Marhatta’s territories. In that great
extent of country, every object that could be of use in geography or in facilitating
the detailed sarveys of the proviaces, has been luid down with preeision.  All the
great rivers sketched in in a geperal manner, and all the great ranges of moun~
ains slightly depicted®.”” In faet, it is to Colonel Lambton we owe-all thixt we know
of precision in the geography ef the south of india, and if the northern parts or the
Bengal presidency ean faraish.no map of equal aceuracy, it is because we have
had no Lambton. Or perhaps it would be more justto say, because we have had
no pations like those which it was Colonel Lambton’s good fortane te meet with 3
for we have the authority of the poet to say, that - i :

8int Mecenates non deerunt Maronés.

The published acconnt
base and the above arc o
the arc to near Ellichpoc
an arc of nearly 16°, /
Takulkhera. e othe:
koown. Fyom his priva
oa the work to the bank:
sect near Agra. But C
;)f such :ork a8 he hull“

n 1810 ke appears to
terly suffered much, an
he was obliged to have
sioned by its attacks.
sketched ; for in Januar
baurs and his Jife
from Hydrabad to Nagp
sistant, Captain Everest

1 The dilcrernciu found in comparing consecutive deireec in all the great surveys
of England, France and India, has been attributed either to irregularities of the
earth’s figure or to disturbances of the plummet. Were this_the s}ace to dilate on the
subject, we are prepared to show that a very large share of these discrepancies is due to
unavoidable errors of observation, and to nothing else. X

* The French arc, from Barcelona to Dunkirk, was only 9° 40/, It has been since
prolonged to Formentera, making an extent of upwards of 12°,

3 As, Res. vol, xiii.p.7,
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Iate Mr.Voysey,) were absent at the time, having been.detached for the proseeution of:
asubordinste operation, which wasintended to connect the presidency of Bombay with
the general series of triangles. But he had the attendance of two of the sub-assis-
tants of the survey, Mr. De Penning and Mr. Rossenrode, whose grateful attentions
must no doubt have soothed his last hours. Thus died, at an obscure village in
 central India, Lieutenant-Colonel William Lambton, H. M. 33d Regiment, aged
§0¢. It was suggested we believe to the Government to erect some small, bat
lasting monument to mark the spot where his retnains had been deposited. Whe-.
ther the suggestion was ever attended to, we know not. His best and most dura-
ble monument will be the history of the great work in which were spent so many
years of his life. .

Colonel Lambton’s stature was above the common size ; his complexion was fair,
and his bair tending to red. His face wanted expression, and the accident men«
tioned p. 74. gave & cast to his eye which rendered his looks rather vulgar and
unmeaning. He was never martied, though his friends appear to think that his
wishes some times pointed that way latterly.

To a considerable portion of general knowledge and a respectable share of -eru-
dition, he united much simplicity of character ; so much so, as to give many people
a very inadequate idea .of his powers of mind and knowledge of the world. Some
peculiarity of manner too adhered to him, from having lived so long out of the
world, and he js said in conseguence-to have appeared to disadvantage in mixed
companies, and particularly in the company of women. But to those who could,
through this singularity, discern merit, his conversation was found alike entertaining
‘and instructive. He had strong prejudices, yet no man was more quick in discovering
talent or ready in acknowledging it ; and of this a remarkable instance occurred in
the case of a gentleman, who having been appointed his assistant without his
‘being consulted, was regarded with no very favorable feelings. But the gentleman
having joined the survey, Colonel Lambton was not long in remarking his talent.
He acknowledged to a friend * that he had been completely mistaken in his prepos-
sessions ; that he was. a genius of no common stamp, and thathe would certainty
shine one day conspicuous amongst the scientific men of his time.”” A prediction
that was fulfilled to the letter, the individual in questionhaving become a member of
almost every Academy in Europe ; been employed on every business of national re-
search ;lappointed a member of the Board of Longitude ; and finally elected vice presi-
dent of the Royal Society.

He was of a quick and hasty temper apparently, yet in reality most kind and
eonsiderate. His servants were affectionately attached to him, and grew old in his
service ; and of his public followers he counted (as he wrote to a friend in 1822)
three generations in his camp. The young men attached to the survey as sub-assist-
ants he treated with uniform kindness and with much consideration ; and in return
they looked np to him as to a father. No stronger testimony could be borne to his
excellence, than the unaffected sorrow of these people, when his demise took place.
They felt that in the master they had lost a friend. .

" He read the Latin, French, and Italian authors, at least those who treated on sci-
ence, with the same fluency as those of his own language. He was not, however,
‘a good classical scholar, nor had he much taste for the fine arts or even for litera.
ture. His official style was neither eloquent nor yet lucid. He expressed himself
with plainness, but not always with clearness ;—a fault we think we have observed
‘in other mathematicians. His private correspondence bore marks of haste-and
negligence, and he seldom attempted to correct a letter. He was, we are told, a first
‘rate mathematician, and as such was in correspondence with many very cele-
‘brated philosophers in Europe, amongst whom we may mention Messrs. De Lam-
bre and' La Place in France ; Dr. Young, Captain Kater and Mr. F. Fallowes in
Engl:and. Heé was a corresponding member of the French Institute, and a Fellow
of the Royal Society of London. ,

¢ According to the date of his birth established by the story, p. 74. A notice of his
death, given in the Government Gagette of that time, makes him 75.
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" ﬂ;—ﬁarraiive of the Route marched by the 18¢h Reg't M.N. L fram
Pekangvyeh, on the I'rrawadi River, to Aeng, in Aracan. By
qut . Bisset, Q. M. .G. D. '

The detachment of the 18th Regiment N. I., 50 pioneers, and 36 elephants, ar«
rived at Pekang-yeh from YanpabG on the 13th March, after a pleasant march of
eight days; and immediately commenced :crossing the river, by means of canoes
furnished by Moonya, the Thendywé-Wfin, who was employed by the Burmese
Government for the purpose of giving us safe conduct through their territories.

The elephants being sent up the bank some considerable distance, crossed a
narrow channel to an island, from whence they swam over without difficulty. The
14th was employed in crossing the remainder of the commissariat and baggage,
which was effected towards evening, with the loss of only three ponies and six. bul-
locks. The breadth of the river is 1150 yards. .

‘We marched on the afternoon of the 15th, and passing throughah
ed country, arrived at Sembigytn, a distance of six miles. is o
village is situated in a fine plain on the banks of the Chilén river, :
tonly burnt to the ground by the Burmese army on their retreat
to prevent the inkabitants remaining and affording us any supplies or
is surrounded by gardens, affording plenty of fruit and vegetables.
produces Indian corn, China raggi, cholum and coulti, together w'
of rice. The roads in the neighbourhood are extremely good, but
inundated during the rains. The best ground for encampment is on
the river to the southward of the village, nearly opposite the village of L.ou.cu.

We marched on the morning of the 16th, and arrived at Chilén My6, dis«
tance six miles ; the country remains nearly the same, and as well inhabited. The
village, as well as the houses in the stockade, have suffered the same fate as
Sembigytin, and from similar reason. The fort is of too great antiquity to trace
with any certainty the date of its origin, in a country where early history is lost
in fiction ; but it is, no doubt, of great antiquity. A stockade was built in 1824)

" round the site of the old fort, and embraces in many places the remains of a brick
wall, now fast crumbling to decay. The position is excellent, and might form a
complete island at the will of the besieged, by merely cutting the dand of the great
tank, which is only 200 yards from the south gateway. The weakest point is on
the north face, where the besiegers would have good cove# behind a cluster of pa-
godas within 300 yards of the walls. We encamped on the band of the great tank,
on the south side of the stockade ; the ground is good, and produces great quanti-
ties of rice : we were informed two crops annually.

On the 17th we marched to Paungtehang, distance 9 ! furlop~e -
éncamped on the banks of an extensive jA#l, formed by
I'rawadi, which is not more than three miles distant from thi
tolerably good, winds along the banks of the jk#/ which we t
240 yards broad, and runs inland towards Patodio. Half am
it, and ascended a low gAdt to Manishatwah pagoda, from v
Cuézi, a large village, having some boilers for saltpetre,
neighbourhood : from thence to Cénzaling the country is
village is on the Mt river, and contains 3000 inhabitaunts.
the southern boundary of the Chilén district), is fordable in
navigable for large boats during the monsoon. This dis
largest and richest in the Burmese empire, and contains 20
the breaking out of the war it furnished 10000 soldiers, 500(
the country with Maha Banddla ; few, however, have yet reti
evening at Lehdin : total distance 154 miles. This village (fo
and which gave its name to a district containing 24 vill:
tants,) is now of little consequence : it is well situated, anc
some pagodas. The surrounding plain is covered with
appears very luxuriant. S
. We marched on the 18th to Hivensah, a distance of” I3} milés, and"passed
through a highly interesting country, studded with villages-and covered with cul-
tivation ; the road is also particularl{ good. Yuah-seh-khung is a laxge village,
well inhabited : between it and Pénsloh the road leads over a small artificial
nullah, the water of which is brought from the Manf river, by means of embank-
ments ; it not only serves to irrigate the neighbouring country, but is also used as
a canal, by which rafts of bamboos are floated Yown, which'is no inconsiderable
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traffic, as that article is in great demand, all the houges being constructed of that
wmaterial. . Pénsloh, Chémélah, King{in, Shégyun, are all neat villages : they are
watered engirely from wells, which are very numerous. It was particularly interesting
to observe the curiosity of the inbabitants of hoth sexes and all ages, who flocked
from their villages to see us pass ; they all squatted down at our approach, (which is
their posture of respect to superiors,) and testified their feelings at the novelty of
the sight, by exclamations of wonder and delight. ShGgyun is a Shdn village,
and contains about 3000 inhabitants.

On aprrou:hing Kevensalf the country becomes more wild, and on the banks
of the Main river is a complete forest. This village is very small, and is
watered by the same artificial stream already mentioned. The ground for
encampment is good, though rather encloséd. In the evening we had a view
of the mountains as the sun set behind them, and traced their dark and decided
outline: we hailed them with joy, as about to surmount the difficulties they had
Yong presented. We were about to decide on the probability of an object much
wished for, yet much questioned ; besides we were about to reap information of
‘interest to geographers, and advantageous to the interests of our Government.

The extensive and richly cultivated plains we had just passed, producing, as
they do, such quantities of paddy, is a sufficient proof of the erroneous ideas we
had formed of the resources of the country, when we supposed that the Delta alone
was productive in that grain, and that by gaining possession of the principal em-
poriums by Ranglin and Bassén, we were cutting off the supplies of the enemy,
who were, in fact, totally independent of the means to be derived from the districts
we had conquered.

The country for four miles beyond Kivensah is very woody. At the Kénbam
Choki, a small open spot, we began to ascend the lower ridges of the mountains 5
‘the roadis very good, and passes over three successive ranges of no great height ;e
"between each are small narrow vallies, where there has been formerly halting
places and water ; but Chinaji, Mokain, Lotsé, and Kényuah, are now totally de~
‘serted, and the little water formerly procurable by damming up the small stream
that winds through, is now dirty, stagnant, and unwholesome. The descent of the
last ridge is rather abrupt, but it had every appearance of the tracks of wheel
carriages, and those recent. After crossing the Mafn river,a clear and beauti-
ful stream, we halted at the romantic village of Shéi-chtoh. This place is si-
tuated on the banks of the river which flows through a confined but picturesque
valley, bounded by high hills, covered with vegetation. At the west entrance of
the valley, the hills terminate in one of a conical form about 700 feet in height,

‘covered at the summit with a cluster of neat temples and a magnificent gilt -

kitvm of most chaste workmanship. I ascended by a flight of 970 stone steps,
o : *wand  ° pported by pillars of teak, whichrises
imposing effect. In the centre of . a

ytn, is the print of the foot of Gat-

nctity, and is the resort of pilgrims

by Government on the higher orders

53 these may epter the quadrangle,

ray outside. The Pungiy, who take

he donations of the pilgrims, such as

y never receive money. The hill is a

nce of the valley from the westward, -

»endicular scarp of a rock, about 200
: very steep.

:r crossing the Mafn river and alter-~
o and winding in its bed, we reached

snce we struck across a small range .

ad, however, still remains tolerably
lley, through which the Main river
: we crossed it about a mile from the
led village of Napoh-myi. This place,
19 villages and 10000 inhabitants, is
e valley. The Main river flows round
b is fallen to decay. An abatis and
y added to its defence, 'The village is
ar healthy appearance. It furnished
runtains, who have now quietly return-
rhir of our guide Munza, who here



4830.7" _‘ o Aang, i Aracun. . | o

farnished us with five. days’ provisions. One mile behind the village the road passes.
ever a suceession of low ridges, and deseends to a small valley, in which is situ-"
ated the village of Dob, inhabited by a few fm.uhes_of. Kyanas, and is the best
cultivated spot on the eastern side of the mountains : it is watered by a beautifal
clear mountain torrent, which empties itself into the Mafg: river. .
We left Doh on'the 22d; the road, for the first mile, passés over some low"
hills, and then enters the bed of the Mafn river, which is now confined in a nar-’
row valley, bounded on gach side by high and precipitous mountains, which descend
abruptly to its banks ; the waters are ofter confined in a narrow channel, and
form numerous cascades and swmall falls. The whole appearance of this defile
is at once romantic and grand ; in many places the summits of the mountains on
each side seem to meet, and the loRy forest trees with which they ave clothed,’
appear to entwine their branches across the chasm, and darken the depth beneath.
The bed of the river through which the road runs, is composed of columns of basalt
and blocks of trap, which have been washed down the mountain, and must conse-
quently change their position every rainy season. We marched through these dif-
ficulties about 8 miles, when the bed of the river became totally impassable. We
were accordingly obliged to ascend the face of a mountain, by a road whick had
recently been made ‘with some care ; it was however very steep and abrupt, buwt
fortunately of no extent. We again entered the bed of the river, and afier having
crossed ‘it thirty-one times since the morning, we determined to hait, judging
that the baggage would be retarded, from the nature of the road we had passed
over. We had no ground for encampment, and were obliged to pitch a few tents
in the bed of the river amongst the rocks. The distance was 10 miles. '
We started the next morning, the 23rd. The road to Aeng is the same as the
day before. At this place, (which has been a small military post of the great range, )
the Main river divides, one braoch running in a northerly direetion, the other
southerly, collecting their tributes from the various mountain torrents which fall
from the main range. We now began to ascend, and the mountains which rose
in majestic grandeur before us, presented no very inviting appearance to the tra-
veller. The first ascent to Dabroking being exceedingly abrupt;—the road,
though well planned, bas suffered much, being cut up by mumerous mountaia tor..
rents and water courses now dry. At this spot water is procurable by descending
about 200 yards on the north side ; the spring issues from a.ro¢ky ravine overhung
by lofty trees, and surrounded with ferns, the first we had yet seen. One mile
farther, still ascending, is the small stockaded position of Kyfpila : it com-
mands the summit of a high precipitous ridge, along which the road runs for half
a mile: its breadth, from briek to brink; varies from 12 to 15 feet, and was
neatly covered the whole distance by an abatis. Continuing to ascend 4 miles by
a road which must have been originally tolerably goed, but now in many places
washed away through & succession of rainy seasons, without undergoing any repair,
we arrived at the summit of the Pokung-Roma range of mountains, row the
boundary of our extensive Eastern empire. The mountain we had just ascended is
the highest of the range, and iscalled Mareng-ma-teng Tung: it is eovered to
its very summit with a fine forest of lofty trees, amongst which, the walnut ig
particularly luxuriant. For three miles further the road winds along the crest of
the mountain, and arrives at the strong stockaded position of Nari-jafe, which
completely commands the road, and if properly defended, might tju'ow great
hstacles to the advance of an army from the westward. ’
We experienced great privation bere frop the great scarcity and difficulty of
procuring water—it was particularly distressing, as our cattle had come a long and
harassing march. The only spring is about 600 feet down a ravine on the northern

angle, b~ -- - - ‘ritisenateas =1 aher ¢ ~n e he totally impracticable for
any kin( 1 was used to remove the dif-
ficulty. fine view of the whole range
of mou rose in majesty around ug,
Their fe g covered with thick w
retain a: N. 20° W., whilst the ridge
that 'fal}l V. b

" The y abrupt and ve recipi-
tous, bu 1 chosen with sucl;yjul:iglugnt
as to ove nall stockade commandj a
Rarrow | skade of Kyupilat ; the posi-
tignis g an abatis in the same man-

ner. He " a fine forest, and a spring of -
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delicious water, which might soon be collected in some quantities. From this te
Nodtin the road is pretty good, and gradually ascends : from this latter place to
Kanajti, it winds along the side of high conical mouutains; the precipices on the
outer side are very steep, and the road in some places has been washed away : this
might soon be remedied, as the slope down te the inner side is not very steep, and
the soil is a red loose clay. There is also a small spring on ‘the north side, and
some good forage for cattle. Descending one mile further through a deep bamboo
jumgle, we arrived at an open spot called Waddah, where we halted. This day’s
march, though only 6 miles 2 furlongs, was the most fatiguing ;—first the descent
of the mountain, then the various obstacles the enemy had plaeed in the way ; such
as trees felled across the road, abatis, &c. &c., detained us uatil 5 in the evening.
The baggage did not come up until 9 or 10 -o’clock, and a number of bullocks
dropped down with thirst and fatigue, and, together with three elephants, were left
behind and eventually abandoned in spite of every exertion that was used to bring
them on. We marched next morning to Ser6ah on the Aeng river: the road runs
along, in general, the slopes of the ridge, and is well made with occasional ascents,
but the descents were more gradual : the distance is 10 miles 6 furlongs, and the
joy we felt at seeing once more the clear waters of a river after two day’s priva-
tion, may be easily conceived. The ground is open, and affords excellent pasturage ;
the jungle abounds in wild elephants, a herd of which were seen by the guides,
and their traces were discernible in every direction : the wild plantain tree is in
great plenty, and affords them food. i

On leaying Seréah the road ascends an abrupt declivity, and then winds
along a succession of low ranges, and crosses eight mountain tofrents, over which
remarkable well constructed bridges of teak wood had been thrown, but they are
now going fast to decay, and some are in complete ruin.: Two miles further we re-
crossed the Aeng river, having the hills entirely to theright. The road then ruas
through a flat country, covered with deep jungle and numerous plantain trees.
Three miles further we again crossed the river ; the road is a perfect bowling green,
and passes through a deep forest, abounding in wild elephants, and continues to
Aeng ; total distance 16 miles 3 furlongs. -

This village, which from its situation, has been the emporium of commerce
- between Burmah and Aracan, is now nearly deserted. All its former Burmese
inhabitants have fled, justly dreading the retaliation which their own despotic
injustice demanded. About 20 Mug families and a few Kyanns are now its only
inhabitants : it is situated on a peninsula formed by a river of the same name and
some other streams. The former is navigable at high water for boats drawing
from 4 to 5 feet water. Vessels of greater burden can approach within 5 or 6
miles to this place. . We cut a road through a deep jungle, and embarked on the
bth of April, on board three gun boats and four flotillas, sent by Commodore
Hayes, and arrived at Amherst Harbour on the morning of the 10th, when the
detachment embarked, the right wing under Captain Ross, and public followers
on board the transport Robarts,—the left wing and pioneers on board the Mermaid.
.We took our final departure from Chedubah on the 19th April, and arrived in
Madras Roads on the 23rd May, 1826, R

General Remarks on the origin of the Road ; on the Commerce between Burmah
and Aracan ; and on the Customs and Manners of the Kyinns, the Inhabitants of
the Mountains.

This road, which may be safely called the Simplon of the East, was begun in
the year 1816, during the reign of - Mendaréji Prd, who employed 560 men for
that purpose under the superintendence of the Thendwé-Wfin and the other
chiefs through whose territories it passed, the whole plan being previously laid
down by the engineers of the king. In the beginning of 1817, the road towards
the summit from the westward was nearly finished, when 200' men in addition
were employed, who completed the work to the eastward as far as ShG-Ch{toh.
In the commencement of 1818, the different deoparis and merchants, who carried
-on the commerce between the two countries, finding a facility of conveyance for
their merchandize, became more adventurous and enterprising, forming regular
caravans for crossing the mountains during the months of January, February,
March, and April, after which the monsoon shuts out all communication. The
Burmese Government, with a policy no less advantageous than well timed, instead
of exacting any pecuniary tax, only stipulated that merchants should carry with
them implements for working, which they should employ in widening the road
-in various places, in repairing it, and in cutting pathways to the different water-
dng places that could be found. Thus in a few years, through the policy of the
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Government and exertions of .individuals, an easy access was gained into the cone
quered provinces, which used annually to be frequented by nearly 40000 people.
The discovery of this important route, which we accomplished in 12 days,
{distance 150 miles, 5 furlongs,) over a range of mountains hitherto tatally unknown
to Europeans, will tend to obviate, in the event of a future war, the' many difficulties
which have presented themselves on the invasion of the Burmese territories to ‘the
southward, the total distance to the capital of Burmah from Aeng being only
about 270 miles, of which only 50 miles of road may be deemed bad, and even
that might soon be surmounted and rendered passable for an army and light field
artillery. Besides this advantage, in time of peace it may lay open a commercial
intercourse between the two nations, highly beneficent to the interests of both.

Before the comny t of the p t war the commerce between Aracan
and Burmah was very considerable ; the former Importing piece goods, silks,
muslins, and broad cloth, and other European' and Indian manufactures, besides
salt, ugd pi, and beetle, their home produce. The Burmese in return exported
ivory, silver, copper, palm sugar, tobacco, and oil, the produce of their upper pro-
vinces, together with wax . and lackered boxes of all sizes, the manufacture
of Pegu. .

The original history of the Kyanns, the present undisputed possessors of

these mountains, is so lost in fiction as to be little worthy of belief; and even those
parts which- are known .to the present race, ‘are nothing but vague traditionary
‘legends. They relate however, that in former times the rich plains of Burmah
and Pegu were peopled by their ancestors, who were governed by & race of kings,
when an irruption of the Tartars from the'north overthrew their dynasty. The
conquerors, seizing the Kyann chiefs who disputed their authority, put themto death 3
using this argument, that it was incompatible with nature that two kings could reign
over two separate races of people, inhubiting peaceably the same country. Thus
compelled to seek independence amidst thelofty mountains of Aracar, Ohinah, and
‘Siam, and naturally dreading all intercourse with their former invaders, a succes-
sion of years beheld them mere children of nature, and all trace of their former
kings lost in oblivion. Left without any leader or chief, the interest of social in«
tercourse pointed out the necessity of having some one to whom they could’ look
up, and the elder of each tribe was generally chosen as the arbitrator between
‘them in all disputes, which are settled according to established custom, they hav.
ing no code of laws. A.soothsayer named Pasin, who inhabited a mountain
called Pdjafi, at the source of the Main river, seems to have been looked upon by
all as their director in sacrifices, marriages, &c. &c. and all things that they
thought required any supernatural agency. His descendants, both male and female,
to any distant degree of relationship, have fulfilled the duties of his office ever
since. They deliver their mandates by word of mouth, the use of letters being per-
fectly unknown : their chief office is in performing sacrifices for the healing of the
sick, and assisting at the burial or burning of the dead.

The Kyanns acknowledge no Supreme Being ; nor have they the most distant
idea of the creation. They worship a tree named by them ‘Sudri, which produces a
blackberry of which they are fond. They suppose a peculiar substance is sent from
above for their worship, which is searched after and adored with superstitious awe.
As soon as a thunder storm has ceased, and nature becomes ealm, they repair in a
body to the spot, wheve, from the destruction of any tree, the substance iis sup:
posed ‘to have fallen, and commence digging for it with great care: on being
found, a hog and cow are immediately sacrificed apd eaten, when it is given to the
Pasin, who uses it as a talisman in the cure of the sick, they possessing the most
sovereign contempt for all kinds of medicine. Their ideas of right and wrong are
confined to their relative care of their flocks and families. The good man is he who
takes care of his father and inother, looks after his hogs and cattle, eats the most
meat, and enjoyb himself in drinking a liquor distilled from grain :—the bad manis
sthe abstemious, as he is thought an unworthy wretch for not enjoying to the ut.
most of his power the blessings nature has beatowed. Of this latter class there are
very few. Of future rewards and punishments they appear to have some-vague idea

.weuld attend the good, they said, and evil the bad, but where and by whom
_inflicted they know nothing. .

" Their only belief of any future state is confined to transmigration, and even
4hat .very indefinite, as‘they have no scruple in killing any animal either for food
or sacrifice. .

- Yehénténg, a bill from the summitof which the whole world is supposed to
‘be seen, is looked upon with peculiar sanstity.- - To-this place the bodies of their
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doad sre carried ; if the superiors of any. tribe or village, they ave burnt, and their
ashes being coHected in a basket of bamboo, are then interred ; & .small house is
erected over the spot, and covering the grave is a rudely carved image of the de-
ceased, Jaid horizontally, which is supposed to ward off ewil spirits. If the deceased
is poor, he is buried without any distinction of place, unless im the immediate vici-
nity of the holy mountain. Those tribes ishabiting the tract of monntains acar the
Main river, carry and bura their dead at the hill of Hinlatafn, which is likewise
deemed sacred. . :

Deasth is not looked upon as an event to be regretted ; on the contrary, on the
demise of any member of a family, the whale assembls and testify their joy, in
feasting, drinking, and dancing : in fact, every event thromgh life, from their birth to
their demise, a marriage, & divoree, a virgin’s purity or isapurity, or religions ceremo-
nies, are all taken advantage of as pretenees for indulgence in sensual pleasures ;a
fegst being always the finale to apy thing extraordinary.

Marriage is & mere tacit agreement between the parties, and is ansulled by
the otfending party paying a fine to the other. Adultery is mot Jooked upon as
very criminal, the damages to the injured hushand being an ox, a spear, and a string
of cowries, he taking back if he pleases the faithless fair one, who is thus restored
%o her original purity. The bridegroom, having chosen his future helpmate, makes
a present to, her father of am ox, a spear, 8 pig, a sword, tabor, and a gourd of
liquer ; the bride ie then handed ever to him, and the day is spent in rejoicing and
feasting ; all the village, young and old, being invited.

Unlawful interoourse between the sexes is punished by the male effender paying
the fine of an ox to the parents of -the female delinquent : if she proves pregeant,
and kber seducer does not choose to marty her, he is obliged to keep the child end
pay to her the forfeit of a bullock, which latter arrangement restores her to her fair
fame : marriage, however, is the general vesult. If the daughter of a chief is sedueed,
three bullocks is the price of ker chastity, and the same law holds gedd in the event
of her pregnaucy ; only if ne marriage takes place, the man is mnlot in demages of
three oxen, Incest is a very rare and uncommon crime, but is abselved by the
offenders poy’?g eu ox to their father, . :

Mourder if'punisbed by the aoffender giving up three men ssslaves to the friends
of the deceased ; if he be nnable to do e, which is generally the case, 30 rupees
(or tickats) a head is taken as a substitute ; should he be 80 poor as to be incapable
of doing either, he is taken as s slave himself, nor can be afterwards be ransemed.
Should a murderer escape nnd take refuge in any village,, it is immediately required
to give lim up, and seldom refuses ; but sheuld it do so, the friends of the mundered
‘person, assisted by their fellow villagers, carry arms against it, and never cease until
opp party is completely defeated, their village burn¢, and totally ransacked and
plundered. Should the munderer be retaken, be doss not share the fate of his
defenders, but is enly kept in continucd slavery, his original panishment.

Theft of grain is punished by the thief paying 30 tickel, if the valuye of the

swticle is below that sum ; if above it, 60 tickals, and #0 on in propertion. If unabl
$o-pay, he is taken as a slave by the person from whom the grain wes stolen, nor
paa he redeem his liberty. . .
. Silver coin, which is used amomg thewa in a very small propertion, is obtained
fram the inhabitants of the plains in exchange for the scanty produce of the moun-
tains, which comsistsin heney, bees’ wax, iron ere, and smoked fish ; together with
& coarse cloth, manufactured from the wild cottom by the women, who take charg®
of all domestic comcerns, and are consequently wery valusble, whigh is'a prineipal
feason for the men prefering marriage in case of 8 fass pas, to the mulct of keep-
ing the child or paying theox : in fact, these forfeitures are merely nominal, as et
one probably out of a hundred of these poor people could pay 30 &céels for theft
or murder ; and their slavery is merely service ; nor are the crimes which have been
ennmerated, st all common among them. The faces of the females are rendesed
particularly hideous from being tatéooed completely over with a blue colour, which
extraordinary practice had its origia in the following curious circumstanea.

On their ancestors being driven from their fertile plains to seek an asylmss from
pppression amongst the wild veoesses of the mountains, the y.of the Burmese
Government still followed them, and demanded an annual tribnte ; which they beliag
uaable to pay in specie, a certain number of young. momen were taken a8 congubines,
to grace, With their wowntain frashness, the harem of the king. To such an extent
was this barbarity carried, that it promised shortly the extinction of the sece, ijl.af
last the women, deteriining %o sacrifice their beouty atthe shrine of lihersy, sub-
witted to be tattooed abd diafigured, - The fizat progentation of thess newly fantaad
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. nubiles to his golden presence, had the" desfred effect of exciting horror ‘and dfs<

gast 3,and in their place girls of a temder were demanded. The Kyanns sent
young female children, who were immediately réturned as too young, and ever sitice
no further demand has- béen made. ‘Still this practice remained in force until within
these last few years, since when it is merely a matter of taste ; and itis a remark-
able instance of the capricious nature of the latter, when we see even now, men tat<
taoing the faces of their wives without being compelled, either by humanlaw or man-
date of religion. I have seen some girls about sixteen who had not yet arrived at the
general age for this disfiguration, whose features were uncommonly fine : they were
far superior to the Burmese women in figure and fairness of complexion. ’

Their dress is a frock ‘coat, with long sleeves of blue cotton cloth, which
reach to the knee; the breast is open as low down as the waist, and is lined with
strings of cowries, or some varied coloured fringe; a small blue handkerchief hinds
the hair, and a basket is suspended from the back of their lreads by a thong whick
reaches round the forehead: in this they carry their provisions or the wild cotton
they gather amongst the mountains. The men wear a frock of the same colour,
but much shorter, reaching to the waist; their loins are girt in a white cloth, orna-
mented: at the borders by stripes of red ; their legs are entirely bare; a pouch is
suspended from the shoulder by a belt ornamented with cowries and pieces of
silver and pebbles ; in this théir valuables are kept, but it is, more properly speaking,
a tobagco ponch ; they possessing more of the latter than the former. Both males
and females are particularly partial to smoking: they all carry a long reed pipe, ge-
neyally tipped with a piece of silver or coral. Their weapons of defence are spears,
swords, and cross bows, from which they project arrows of reed or bamboo, the
points of which are hardened in the fire and dipped in vegetable poison, which sel-
dom fails inflieting instant death. :

The Kyanns are nominally tributary to the Burmese, who however derive little
benefit frem their wild and untaught vassals, except from those who have been al<
lowed to enter the plains and have there settled. I saw many who seemed very
happy, and, to do the Burmese credit, were not at all oppressed. .

To speak generally of their character, from what I have heard from those who
bave been in ‘the habits of daily intercourse with them for these last 20 years, I
would say that their civilization would bé of much importance to us, and could be
accomplished without much difficulty. Conciliation is the only means. The Kyanns
amongst themselves, pleased with their natural freedom, are rather a social race :
they have, from the strongest of reasons, been taught to look on strangers as ene-
mies. The Burmese, the only people they ever knew, they have only known as their
oppressors. But now within the territories and under the protection of a Govern-
meat famed for its liberality, temper, and mildness, and whose policy is grounded
wpon the principle of moderation, the Kyanns will find protection, and, gradually
gaining confidence, may become useful subjects, and worthy of our consideration.

——

UL —Particulars of a Visit to the Siccim Hills, with some acoount of
Ddrytling, a place proposed as the site of a Sanatarium or station
of Health. By Captain J. D. Herbert, D. 8. G. \
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country, and of the advantages whi
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examination of the spot might lead
tages ; and in particular that my k
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my-psper on the coal of the Himmalays, publishéd in-the 15¢h vol of the Asi-
atic Researghes, and which to me appeared not only speculatively interesting, but
to bave some reference to public utility. .
, On the 6th February, pursuant to arrangement with my fellow traveller, I left Cal-
cutta by dawk for Mélda, where I arrived on thei8th, at 2 p. M., having stopped a
few hours at Berhampore for refreshment. On the 9th we quitted Mélda in com-
yavy, and reached Dindjpér the following morning early. Maélds, it is known, is in
the vicinity of the extensive ruins of the ancient city of Gatir—ruins so extensive,
they- give the country an undulating and almost hilly appearance. Of the
actual remains of building, I saw.few in my line of road—but the dimensions of
one of the tanks, not.the:largess, as I afterwards understood, perfectly surprised
e, and gave me a 1ivel¥ idea of the, former magnificence of a place whi¢h is now
almost a desert. A well, raised eauseway runs from GaGr through M4dlda to Di-
ndjpGr. On leaviog Mélda we entered the Parwa jungle, as it is called, the site of
sn ancient and still more extensive city than GaGr. From the road scarcely a
trace is visible beyond an occasional undulation in the surface, the whole being
dense but not lofty jungle. A very magnificent ruin called the Edina Masjid, of the
history of which I could gain no account, was visited by us. It is sitmated on
the road side about the middle of the juagle, and is a place of pilgrimage to the
superstitious Musulméns of the surrounding districts. As Parwa was a Hind@
¢ity, it is not very obvious how the mosque came there, unless we suppose, what the
discovery of some Hindt sculptures in a eorner, which had .been built over, appears
to ‘entitlé us to do—viz. that it may have been originally a Hindu temple, and seized
and converted into a mosque, by some of the fanatical emperors. This opinion is
confirmed by the character of the architecture, particularly of the pillars, which are-
quite in the ancient HindG style. TFhe tomb of Sikandar Sbéh, or rather the re-
mains of it, is at no great distance. .
Whatever its origin, whether Hindfi or Musulmé4n, it is a magnificent ruin, and,
h_my opinion, the mpst_worthy of attention of any:I have seen in India. The
style, as I have said, resembles in some degree the older Hindu buildings in the-
north west of India, or, perbaps still more strangly, some of the structures in *
Egypt. The roof is a congeriesof domes, and this at first I supposed to be more-
characteristic of the Mahomedan school ; but thatthe dome is a feature of- Hindw
architecture also is proved by the Bishenpad at Gya. It consists ef two stories, the
columns of each story being of different orders, both most beautiful. The mem-
bers of these order exhibit admirable proportions—all the ornaments are in cha-
racter, and there is & unity. of effect felt in contemplating the building, that stamps
it the work of a cultivated people. The whole of a side wall, which is still stand-
ing, has been covered with the most claborate tracery, with which'is ocgasi-
onally mixed the usual Arabic sentences from the Koran, executed in relief. This
part of the work was probably contributed by the Musulméns. Itis built of a
dark gray almost black basalt, derived from the R4jmahl hills—a stone apparently
admirably adapted for the most delicate ornamental work. The upper floor is
formed of slabs of granite, of great thickness, supported on the pillars. The build-
ing is fast falling to decay; only four of the domes with their pillars remaining.
perfect—but the remains of pillars: and heaps of rubbish show its extent to have
_been_considerable. It is said to.have had 700 domes, each dome surmounting a.
square of 20 or 30 feet. L umever so much regretted want of leisure to execute
some measurements and memorandum sketches of this building—so striking in
- ’ " as beauty of architecture, It is indeed welk
illustrate its beauties.
iow of the tents and servants making progress,
getting into eur palkees, found ourseives next
Titalya las been only recently abandoned as
till in goed order, and they would be usefal ime
s formed at Darjiling, as the cantonment would
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’lains too might be lodged here till an opportu
o the hills, ‘,Tiuxois situated in a fine open,
rn or left bank of the Mahanaddi, which is said
n a.very short distance, even for boats of 700
e been unhealthy ; yet from what cause, if the-
Bcult to say. - Assuredly no site could promise
b :xtended, - What the character of the vicinity:
eans of judging. : . -




16307 Fisit t0 the Siocim Mountains. 91

We did not stop it Titalya, but pushéd on to Nijértia, on the left bank of the
Balfsan Nuddi, a small river which, flowing by Dinéjptr, at length joins the Ma-
hanaddee. Opposite the village is a low undilating sandstone hill, on which, daring
the war, the Goorkhas had established a stockade, notwithstanding the vicinity of
the cantonment, where was then stationed a battalion under the late Major Latter.
Here we found pitched for us the tents which my fellow travelter had sent om, ‘and
his servants waiting to receive us. A moonshee, the medium of correspondence on
this frontier with the Siccim Rfja, waited on us to know what assistance he could
give. He hinted at the difficulties of our proposed journey, of the bad feeling of the
Réja, and of the obstacles which would be thrown in the way of our obtaining
porters for the carriage of our baggage, as also provisions for the people. The lat-
ter, Mr. Grant teld him, he had taken care to bring with him ; and the other objee-
tions he would not listen to, thinking it very unlikely that any indisposition on the
part of the Rija would be manifested towards two English gentlemen travelling
on a frieadly mission, and by desire of that Government to whom he owed not only
his country, but the means -uf subsistence?. Ample notice had been given, nbt
-only of our intended visit, but of the number of porters we should require. As the
pumber was small, and such as there counld be ne difficulty in collecting, we would not
allow ourselves to anticipate any disappointment. Orders were therefore given for
proceeding the following day. : C '

The hill on which the stockade was- situated is of some little extent, and of an ele--

wvation amounting perhaps to 50 or 60 feet. The surface, which is undahting, is covet-
ed withgrass and bush jungle, which effectually ‘conceals the rocky strata. In some
of the gullies and small water courses, however, I observed accumulations of round-
«d stones and gravel, which I concluded to be derived from the conglomerate beds of
@ sandstonesimilar to that which is found to flank the great mountain district to the
north-west. This conjecture was strengthened by observing in a low bank where the
surface had been broken, indications of sandstone strata, though the portion disclosed
was too small for me to judge positively. The elevation of Nijantra ahove Calcutta is
336 feet. The surrounding country is almost flat, the hill above described being the
only one within many miles. The thermometer descended during the night to 432,
showing the effect of radiation td be very great at this place.

-~ On the 14th we proceeded on the elephant-to Goshainptr, also on the eastern
bank of the Balfsan, the distance -about eight” miles. The country having a very
gentle acelivity, has, to sight, the appearance of a flat, but from the barometer the
ascent appears to be 50 feet. It is quite open and interspersed with villages and
patches of cultivation, though much ground appéars reserved as pasturage. At
this place, the Riuja’s zamindér had erected huts for us and our followers, but
we found the tent a more comfortable dwelling. In the afternoon a change
of weather seemed to threaten, and the ‘clonds collecting in' heavy masses, the
outline of the mountains began to be faintly discernible. They appesred to have
considerable elevation, even allowing for our proximity. The following morning the
clouds had again dispersed, and all was haze'in that direction. But they had inter.
fered so much with the radiating process, thit the thermometer was only down to 577,
being 14° above what it had fallen to at Nijantra. As a consequence, there was no
dew, though at that place it had been heavy:

On the 15th we proceeded to S8ingaméri, four or five miles within the mouth' ‘of
the Négri pass, which is in fact the bed of the Balhsan river. The road is in the
«idir of the Balasan, and is consequently low, and otherwise objectionable. But
the higher ground appeared -to afford a very eligible line of road, rising latterly
more rapidly into a sort of side range, which kept the direction of the course of the
river. As the road we travelled repeatedly crosses the river or some of its branches,
and frequently lies in its bed, I do not think it could be kept open in the tains. But
no difficulty need arise on this score, ag the bank.like elevation above noticed, affords
an unexceptionable line, gradually rising, till, at the entrance of the pass, it is al-
ready many hundred feet above the present road. It would however cross a branch
of the Baldsan (as does the present line), which goes to-meet the Méhanaddee here,
the other branch continuing its course, till it joins below DinéjpGr. This would re-
quire & chain bridge perhaps in the rains. At the season we crossed it, though wide,
it was shallow. The bed is covered with rounded stones of every size, from 8 or 9
inches in diameter downward ; though at Goshhinptr, but'8 miles below it, it is

‘1 Siocim itself is too‘?oor to maintain half a dozen sern;ng men, It is on the ‘tracs
of plain ceuntry, at the foot of the hills, ceded by our Government, that the Réja sup~

-
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ite sandy.—Rassadhtira is the name of & halting 'place her¢; on its hanka in

e middle of the forest. This forest is, however, by no means thick, the elephait
having found no difficulty in getting through it, At NGnumatti, which is the last
station in the plains, our conductor had intended us to halt, and had erected huss

_ for our accommodation. But the place was dirty, dusty, dark and dismal, and the
huts small and inconvenient. We therefore determined to proceed onward a little, .
and even take our chance in the river bed, though unprovided with tents, rather
than be smothered with dust at the miserable place they had fixed on. We ceuld
not help making the same remark which I have often made when employed ia the
northern mountains—rviz. the total insensibility of the natives of the plains to the
charms of rural scenery, they invariably choosing the most objectionable spot to
gleace a camp in, and passing by or stopping short of scenes of the greatest natural

auty. N

Onyproceeding a few hundred yards we emerged from the forest and entered the
hed of the river, which had now become a mountain stream : its water clear as crys-
tal, and its course obstructed by huge round st - The elephant made its way
very slowly over these, and after proceeding with great difficulty about a mile and
a half,we came to a place where the river, collecting itself in a deep pool, is surmounta
ed on one side by a rocky ledge, over which the path lies. Here, therefore, we
were obliged to descend and send the elephant back. The smull ones belonging te
our conductor, however, passed over this rocky defile, with as much boldness and
certainty as a goat would have done. This pool, or natural basin, being nearly thirty
feet in diameter, and from five to eight feet deep, offered a fine opportunity for
bathing, which as the day was warm, would have been a great refreshment. But
as the place had no very inviting features for passing the night in, and as Singue
méri, where it was known there was a ‘comfortable house, was represented to be
at no great distance, we pushed on, and in about an hour and a half we reached it.
The baggage however did not come up till nightfall, and then only part of it ; so
that we had at one time the rather disagreeable prospect, after our day's
travel, of going dinnerless to bed, upon a hard flooring, formed of bamboo
laths.

The rock above the pool was the first we had seen, and I was curious, having found
pandstone so far from the entrance of the hills, to examine it. Agreeably to expec-
tation, it proved to belong to the second zone of rocks: that found succeeding the
sandstone in the mountains to the north-west : being an argillaceons gneiss, exact-
ly similar to that constituting the upper ascent of the Ghégar on the road to Almé«
rah. In that mountain it however attains an elevation of 5 or 6000 feet, whereas
here it was not above 1000, But it is worthy of notice, that the sandstone is alsp
deficient in elevation ; at least if we suppose the low hill at Nijéntra to be the oaly
indication of it in this quarter. Now that the latter formation had not disappeared
from the effect of wasting, is evident from the total absence of debris either sandy: -
or pebbly, the onl{ trace of the latter being on the hill itself. May we then venture:
to assume, that those rocks have not risen to the level they have attained in other
quarters, simply because the elevating force was less powerful or had move resist-
ance to overcome ? .

Singaméri, elevated 1300 feet, is on the right bank'of the Balfsan, which we had-
crossed three times ; the last time at the place. It is on one of those small flats seen
in all mountain rivers at intervals, and is about 50 fect above the river bed. The'
valley is narrow, being in fact a mere gorge ; the breadth of the river and the
mountains on each side rise to a great height, being covered with thick forest. No
pines were visible ; a singular difference from the other quarter, where they are
the only tree seen on first entering the hills. There is no village, or at least there-
were no inhatitants. We therefore took possession of the principal house, built
of bamboos and thatched, and which we found a very comfortable one, It was
raised about 3 feet from the ground, the flooring being formed of split bamboos.
There were two rooms, the dimensions of which were much more convenient than
iu the houses of the plains, and quite sufficient to allow of an upright posture..
And what I never saw in any native’s house—~a kind of sideboard or table was con:
structed of split bamboos in one corner—in another was a very fine raised plat-
form intended for the bed. There were abundance of sinaller huts for our people.

On the 16th we Jeft Singaméri at 9 o’clock, and prooceeding in the bed of the river
(which we crossed several times) for a distance of about a mile, turned to the left,:
and ascended by the bed of a steep torrent which here joins the Balfsan. The
ascent is latterly rather steep to Jamdéri Ghat, elevated 1795 feet abeve Calcutte. -
From this pass the Sinchal mountaii is visible, bearing N, 20 E. From the paser

.
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.the path leadsthrough a iamboo forest, occasionally ascending, oecasionally descend-
ing to a stream, whence there is a amall descent to Diméli Géla ; where we arrived
in a heavy shower of rain. This is one of the stations where the mountaineers
Jbarter their manjit for the good things of the plains or for money: we had there-
fore a pretty full meeting to stare at and welcome us. The j.madér, as they call
the officer or head man who is bere on the part of the Raja, cleared out a house.
for us, and we soon found oyrselves very comfortably settled.

This was my first interview with the Lepchas, and I saw immediately that they
were the same people whom I had met with at Nialang, at Jahnabbi, at Shipci on the
Satlej, in-Hangarang, and at Léri in Ladac. They are in fact the people who have
been erroneously called Chinese Tartars, and are in reality of the same race as the
Thibetians, being a family of the t divisiou of Eleuth Tartars or Calmucs. Yet
the Lepchas distinguish between themselves and the Bhétiahs or Thibetians, and the
languages, though resembling each other sufficiently, have yet a difference. I ima.
gine however this distinction to be rather that of the new and old settler, and the
difference of the languuges to have originated in the same circumstance. There is
certainly not the least difference in their appearance, or manner, or character, as
far as we could sce into it, or habits, or prejudices, and their religious worship is
actually the same. . .

The peculiarity of feature that marks this race is very striking. A broad, flat
face ; the nose little elevated, but with expanded nostrils ; the eyes small and set
obliquely in the head, the inner angle being depressed ; a rather large mouth, but
with thin lips ; and a great deficiency of .beard; form the elements of a counte-
nance, which though it cannot, according to European notions, be pronounced hand~
‘some, is yet often, from the expression of intelligence and good bumour that dis-
tinguishes it, more prepossessing than the regular features of the Hindustani.
Their character answers to their looks : they are cheerful, frank, full of curiosity 3
bold, yet not presuming in their address ; and to all this is added a simplicity of
-Amanner, as well as of feeling, that must render them favourites with Europeans. Theiy
curiosity was not to be satisfied ; they crowded around us, while we were dressing,
and what seemed greatly to interest them was the process of removing the beard,
a part of the human face divine, which requires little trimming with them. That
little is effected by plucking it out by the roots in most cases, and the few who cul-
tivate it are not improved in their appearance, as it is 5o very scanty. Our telese
copes attracted much attention, as did a pocket compass, and a watch ; the latter
being held at a distance, and a long stick touching it, brought in contact with the
ear of one of them, he seemed greatly delighted, and called out to his companions
that it said tick, tick, tick ! using the very word that w - -t

The Lepchas are able bodied men—they are short
looking figures. One of them will carry as much as tw
grumbling or complaint. Their legs exhibit proportion
an Irish coalheaver or chairman. Their complexion is
of the Hindustani, or rather would be, could they |
thick coat of dirt that obscures it. This leads me t
Jeast the only one we could discover in our short acqua
their excessive filthiness ; and this is such as to surpa:
this drawback, many of them appear remarkably fair, .
lour. They all, men and women, sllow their hair to
on the neck, athers plaiting it into a tail which hangs
of  which cowries are often attached. The dress of th
same. These circumstances of the similarity of the ha
smooth faces and want of beard, give the men a very
several of them were constantly mistaken by us for w
bling us to distinguish. . )

The rocks in this day’s journey were gneiss,apparently dipping to north-west, and
lying at an inclination of 45. In the bed of the river it continued of the argillace~
ous type, but on Jamdarf Ghat it consisted of the ordinary ingredients, the
felspar being reddish. )

On the 17th.we left Diméli Gola for Samdong. The road descends through a
bamboo forest to the river’s bed, in which it proceeds, erossing it by a bridge formed
of a single bamboo, with another to hold by. A little beyond this,at a place called Gul-
gulia-muni, the river is collected in a deep and extensive pool overhung by a lofty
precipice, which even towards noon keeps the spot in shade. Here appears to
miga always a cool and refreshing air—1t00 cold indeed ; for heated as we were with
enr walk, the breese from the pool chilled ug. The precipice is of great.height and
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- steopuess, and the river, which takes a bdnd at the ‘place, washes its foot ;s the
surface a8 even and unruffled as that of a lake. It is evidently of great depth, and
is full, the people'say, of fish. We could have wished to.have halted here instead
of at Dimélfi-géla, but were obliged to make .our wishes bend to circuinstinees.
A little beyond this the Rémbong river joins the Baldsan from the left. The road
continues in the bed of the latter, crossing again to the right bank by a-similar rude
bridge to that before described, and then ascends the steep face of the mountain.
This was the most fatigning part of the stage, and occupied us 40 minutes. At
‘Nagri-long-jok, elevated 2718 feet, the road branches off to Nagri stockade,
where we had a detachment formerly from Fitalya. Our path was now level for
some distance, cr with easy descent along the face of the mountain. We had a less
confined view of the country too, than when groping in the river bed ; yet we could
see no villages, nor any thing in fact but thiek forest, which seemed to overspread the
eountry in every direction. Here and there a small cleared tract was visible, hay-
ing a hutin the middle; but these efforts to overcome the exhuberance of natuve
seemed, like man himself, to bear no preportion to the vast features of these moun-
tains. Gradually descending, we again found ourselves in the bed of the Baldsan,
which we crossed a third time, on a bridge exactly like the two former. After
proceeding in the bed a few hundred paces, we crossed back again, and had then
about a mile and a quarter of very unpleasant road, through a thick jungle of the
small bamboo ; the ground very uneven and:wet, and covered with decayed leaves.
A fifth crossing of the river was then effected, and we found ourselves; on ascend-
ing the bank, at S4mdong. This was rather a fatiguing march, baving occupied ws
five hours. : . ‘ .

Simdong, though elevated 2751 feet,is'scarcely superior to Dim4li-géla as a halting
place. On the side of a steep mountain, and surrounded with thick jungle, there is no
seeing any thing beyond afew yards,while the quantityofeven ground is extremely ¢on-
fined. The place is rather dreary looking, I confess ; and we had an unfavorableday to
contemplate it, as it began to rain immediately on our arrival. But we were comfort-
ably housed, and we pleased ourselves with the idea that we shouid here really
start for Dérjiling, as our Lepcha porters were here to come into pley, and the
Bengdlis be discharged. Accordingly, being informed that.the Réjah’s .dewén,
(as they called a dirty Bhétia with a silk dress,) was waiting to pay his respects, Mr.
Grant ordered him to be admitted, and we immediately entered on business. A
smart little Lepeha, in a searlet vest or cloak, something like the Spanish poncho,
acted as interpreter, and afforded us some amusement. by the pertinacity with
which he prefaced every speech, however short, with the never. varying declaration
of Ghuldm bintee kurta, hhidéwand mulk p ka, bur bp ka hukmse, &c. &c.; after
which he would conclude perhaps by refusing to-give us balf a dozen: porters.

" They began by aking us the intention of our journey, to which, instead of replying
by any mystification, Mr. Grant at once declared the full airo and,object.of our
inission.’ We thought it might simplify and cut short the negociation by satiafying
them, thiat nothing was in contempfation from which they could by any possibility
extract any cause for alarm. But with those accustomed to tortuous and crooked
methods of arriving at their object, such openness perhaps does not adwance ene
much. Unaccustomed to the thing th Ives, they t underatand the object of
practising it; and, as is always the case with weak minds, what they cannot under-
stand or fathom, they are sure to suspect and fear. The royal ambassador testi~
fied considerable alarm, and exhibited the only visage (to do the people justice) in.
which any thing sinister or disagreeable was observed. Like all diplomatists, he
geemed never tired of telling lies ; and assured us in the strongest terms of the re-
spect and deference his master felt forjthe British Government ail the time he was wmak «
ing a difficulty of allowing us to proceed a step farther. He wished for time, being
apparently aware that time, like knowledge, is power. He declared we had hurried’
too much, though his lazy master had actually had nearly a month’s notice of our
approach. All his excuses and protests we set aside at once, and told him plainly,
that if by morning we were not furnished with porters to proceed to Darjiling, we,
would retrace our steps, and leave him and his Réja to explain their neglect and ins
eivility the best way they could. - Mr. Grant was very mild but firm, and 8s. he ap-
peared to have inspired them with favorable impressions, what he said had the mere
weight. After a little more delay they declared we shounld have as many as could.be
got together by morning. In a short time; nearly a dozen able bodied fellows came
to examine and prepare the loads, and we were not a little pleased %0, find that we
liad sowe prospect of seeing Darjiling. Eight anmas a stage 'was .agreed {o, as
their daily hire, not including retarn and taking into consideration the severitgy
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of the marches, as well'as'the extraordinary loads tliey carried,” it was moderate.

A’ few hottles of brandy were given to put them in' good humour, for they are ex-

travagantly fond of spirits. Nor was the ambasador or the interpreter forgosten, -
and even the worthless Raja had a royal and sufBicient share assigned to him, which-
thie people promised to forward. = - - : :

On the 18th we left 84mdong, after breakfast, commencing with ‘a pretty good*
ascent up a lateral ridge, where the forest seemed a little more open, and from
which we could distinctly trace the several ramifi¢ations of the mountain Sinchut
plainward. The road we had come had proved by no means good, but it was ob-"
jectionable, still more from the nature of the country it passed through, and the
impediments which occurred in every part of it. Of these the principal were the
repeated fords over the Balésan, which could net be expected to be p ble in the
rafny season ; or indeed in any season after a heavy fill of rain. - Every one who has:
lived for any time in & mountainous country, knows the sudden impetuosity which
even' insignificant rills will acquire from the-effects of a pretty heavy shower ; 'and
that it requires a bridge for the passage of every stream, if a road is to be kept open
all the year rouud. But evenr with bridges- this road could not be kept open,
as great part of it lies in the bed of the stream, and must be under water after
every heavy fall of rain. Add to which, that during great part of the year a consi.
derable portioa of this road must be decidedly nnhea!tby. ‘But a very unexception-
able line of road is to be traced from the ridge above Sfmdong. One of the rami-
fications of the mountain above-mentioned, exhibits a uniform ascent from the
plains to its pargat ridge, without break or valley to interfere; as far at least as we
could distinguish : and with very few windings, fewer, in fact, than are foundin the
present road: So unexeeptionable did the suggested line appear to us, that we could,
not help exclaiming against the apparent perverseness of the people, who will always
(or at least had done 80 here) choose the worst possible direction in which to

. carry their roads ; not adverting to the - fact, that in all balf settled countries like
this, roads must pass by the villages, however circuitous and otherwise objection=
able the line be, from the necessity of having shelter and supplies at each stage,
We both agreed however that if Darjiling is ever to become a place of resort, it will
require some other means of access than the present; and we saw no reason to
doubt, either then ar afterwards, the great superiority of the line which had recom«
mended itself to us. ' '

The'ascent from Shkmdong to Tikri-bong is almost continued, and so steep as t6 be-
very fatiguing. 'The first part is partially cleared, with a solitary hut in one or two
places, and an attempt at cultivation ; but the latter half is through-a thick forest,
frequently over a bed of decayed leaves: Soon after we set out it began to rain, and
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stems were 30 intertwined that it was with some difficulty we could make our way.
‘The former part of the road was about the worst I had ever seen, but it yielded to this,
For miles we could see nothing but these stems interlaced in every direction ; while
it was often a matter of considerable difficulty, picking our way through them over the
mass of decayed leaves or slippery clayey soil, where the ground was at all visjble.
The day was one of the most dreary that can be imagined, and doubtless, by the
sombre colouring it threw over every thing, gave us an exaggerated idea of the diffi-
culties. For the greater part of the distance we could not see even the sky, the fo-
rest forming a thick covering over head ; while the density of the cloud in which
we were enveloped, afforded us little more light than might be called darkness vi-
sible by which to see our way. But it must be noticed, that in speaking of the
badness and difficulty of this road, the ordinary features of bad mountain roads are
not to be understoed ; but rather such as might belong to any unfrequented track,
even in a plain country, through similar jungle and in similar weather. After a long
march, the tediousness of which was rendered worse, by the difficulties and dis-
comforts mentioned, we emerged from the forest, and found ourselves on a part of
the ridge entirely cleared, marked by a small square erection of a few feet, with a
pyramidal top, which they called Paspatndth. In front no trees were visible, while
the prospect opening gave us a very general view of the country, and showed us to
be within a considerable basin, the sides of which were formed by lofty mountains.

The cleared spot on whieh we stood was DARJI'LING! .

IV.—Report of the Committee appointed by the Council of the Royal
Society, to consider the subject referred to in Mr. Stewarts Letter,
relative to M. Babbage's Calculating Engine ; and to report thereupon.

Your Committee, in this their Report, bave no intention of entering into any con-
sideration of the abstract mathematical principle on which the practicability of such
a machine as Mr. Babbage’s relies, nor of its public utility when completed. They
consider the former as not only sufficiently clear in itself, but as already admitted
and acted on by the Council in their former proceedings. The latter they regard as
obvious to every one who considers the immense advantage of accurate numerical
tables in all matters of calculation, especially in those which relate to astronomy
and navigation ; and the great variety and extent of those which it is professedly the
object and within the compass of Mr. Babbage’s engine to calculate and print with
perfect. acouracy. .

The original object of the present machine was to compute any tables which
could be calculated by six orders of differences and twelve figures in each, and
sixteen figures in the table itself, in such a form that by bestowing a very mode-
xate.degree of attention on their publication, it would be impossible for a single
figure to be erroneous ; and supposiag any person employing them to entertain a
douht whesher that moderate deg:ee of care had been bestowed, he might in a
short time himself verify the tables.
work stamped on plates of copper or other proper material. Besides the cheap-
ness and celerity of calculation to be expected from it, the absolute accuracy of
the printed results being one of the prominent pretensions of Mr. Babbage’s un-
dertaking, the attention of your Committee has been especially directed,.both by
careful examination of the work already, executed, and of the drawings and by re-
peated conferences with Mr. Babbage, to this point. And the result of their'en-

. quiry is, that such precautions appear to have been taken in every part of the con-
trivance and work which they have examined ; and so fully aware does the inventor
ar to be of every circumstance which may by possibility introduce error, that
have no hesitation in saying they believe these precautions effectual, and

that whatever the engine does, it will do truly.

In the actual execution of the work they find that Mr. Babbage has made a
progress, which, considering the very great difficulties to be overcome in an under-
taking so nowel, they regard as fully equalling any expectations that could reason.
ably haye been formed ; and that although several years have now elapsed since the
first commencement, yet, that when the necessity of constructing plans, sections,
elevations and working drawings of every part ; that of constructing, and in many

1 We have been obliged to leave off here, and to reserve the continwation of this pa-.

per for our next number,

The machine wus intended to prodace the -
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caées inventing tools and machinery of great expense and complexity (and in wnamy
instances of ingenious contrivance, and likely to prove usefal for other purposes
hereaftér) for forming, with the requisite precision, parts of the apparatus dis-
similar to any used in ordinary meckanieal works,—that of mvaking many previous
trials to ascertain the validity of proposed novenrents, and that of altering, improv+
ing, and simplifying those airéady contrived and reduted to deawings,

Your Committee are so far from beitig surprised at the time it has oceupied to
bring it to its present state, that they feel more disposed to wonder it has beext
possible to accomplish so much. .

The drawings form 4 large and most essential part 6f the work : they are executed
with extraordinary care ard precision; and may be regarded &8 among the best
that have ever been constructed. On these all the contrivance has been bestowed,
#nd all the alterations made ; so that searcely any work, excepting drawing, has been
thrown away. Whenit is meéntioned that npwards of 400 square feet of surface
are covered with drawings, many of them of the most elaborate description, it wilk
easily be understood that a very great expense of time, thought, and capital, mus¢
have been incurred in producing thein 3 but without which your Committee consider

. that success would have been impossible.

Nearly the whole of this department of the work (according to Mr. Babhage's
statements, probably nine tenths) is completed, and what femains is of a nature to
afford no difficalty, on the score of contrivance ; 8o that there is no reason why the
exeention of the work (hitherto necessarily retarded till the completion of the
drawings) could not now proceed with rapidity ; and according to whut the Coin~
mittee have been enabled to gather from Mr. Babbage’s statements and their own
observations, and supposing no unexpected cause of delay, they regard a further
period of three years, as probably sufficient for its eoinpletiow. :

In judging of the adequacy of Mr. Babbage's work, to eomplete the objects for
wlrich it was intended, these are two distinct questions,—the adequacy of the cony
trivanee; and that of the execution.

On the former point every information has been afforded by Mr. Babbage ; and
beth the drawings and the work executed have been unreservedly subjected to their
discussion, and have been such as to excite a well grounded confidence. The move«
ménts are combined wikh all the skill and system which the most experienced work-
marship could suggest. .

Bt in so complex a work, in which interrupted motions are propagated simulta~
neously, along a great variety of trains of mechanism, it might be apprehended that-
obstacies would oecur, or even incompatibilities arise from the impracticability of
foreseeing all the possible combinations of the parts, and;of which, in a mere inspec«
tion, your Committee could not be expected to form a judgment. But this doubt,
should it arise, your Committee consider as fully and satisfactorily removed, by the.
constant employmentby Mr. Babbage, of a system of mechanical notation, devised
by himself, and explained in a paper in the Transactions of this Society, which places
at every instant, the progress of motion through all parts of this or any other-
mechanism distinctly in view ; and by an exact tabulation of the times required

- for all the movements, renders it easy to avoid all danger of two contradictory

impulses arriving at the same instant at any part.

Of the adequacy of the machinery to work, under all the friction and strain to
which it can ever be fairly exposed, and of its durability, your Committee have not
the least doubt. Great precautions are taken to prevent the wear of the parts by
friction, and the strength, solidity, and equilibrium in the whole apparatus, ensure’
it from ull danger on the score of violence or constant wear. )

It ouglit also constantly to be borne in mind, that in all.those parts of the ma-
chine where the nicest.precision is required, the wheel-work only brings them, by a
first approximation (though a very nice one) to their destined places. They are
then settled into accurate adjustment, by peculiar contrivances, which admit of no
shake or latitude of any kind.

The machine consists essentially of two parts,—a calculating part and a printing’
part. These are both equally essential to the fulfilment of Mr. Babbage’s'views ;
for the whole advantage would be lost, if the computations made by the machine were_
copied off by human hands, and transferred to type by the usual process. The
actual work of the calculating part is in a great measure constructed, although not
put together, a portion only having been temporarily fitted up for the inspection of
the Committee : and from its admirable workmanship, they have been able to form
8 confident opinidén that it will execute the work expected from it. At the same’

. time the Committee cannot but observe, that, had inferior workmanship been re-

sorted to, such is the number and complexity of the parts, and such the manner in
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which they are fitted together, the success of the undertaking would have been ha-
garded ; and they regard as extremely judicious, although of course very expensive,
Mr. Babbage’s determination to admit of nothing but the very best and most finish-
ed work in every part; a contrary course would have been false economy, and
might have led to the loss of the whole capital expended on it. |
n the printing part less progress has been made in actual execution than in the
calculating : the reason being, the greater difficulty of its contrivance ; not for
transferring the computations from the calculating part to the copper or other
late, ultimately destined to receive them, but for giving to the plate itself the num-
Lr and variety of movements which the forms adopted in printed tables may call
for in practice. The movements necessary for effecting this, being entirely such, as
might at any time be decided on, were purposely allowed to stand over till the
more difficult parts should be fully developed. Taking the calculating and the
printing part together, and regarding the tools and machinery already erected, as
available for the performance of what remains, the Committee regard it as not impro-
bable that three-fifths of the work may be already completed ; but they cannot be
expected to state thia with any degree of certainty.

With regard to the expense incurred and likely to be incurred, Mr. Babbage states
the sum already expended by him at £6,000 ; £1000 of which, he states to have
been laid out in preliminary trials, which have not formed any object of enquiry
with the Committee. Taking into consideration the extent of the work and draw-
ings which they have examined, and judging entirely from the general knowledge
of the cost of these and similar works, which the professional experience of several
individuals of the Committee has enabled them to acquire, they are no way sur-
prised at the outlay that is stated to have been incurred. With regard to the future
cost, they have of course less means of judging than of the past, of which they see
the results, and the tools with which they were produced. A probable conjecture
zightbe, ounded on the proportion of §ths assumed as the proportion of the work

ready done; but this would require to be received with great latitude. Finally,
taking into consideration all that has been already said, and relying not less ‘on
the talent and skill displayed by Mr. Babbage as a mechanician in the prosecution
of this arduous undertaking for what remains, than on the matured and digested
plan and admirable execution of what is accomplished, your Committee have no
hesitation in giving it as their opinion, that ‘‘ in the present state of Mr. Baba
bage’s engine, they do regard it as likely to fulfil the expectations entertained of

it by its inventor.”
(Signed) J. T. W. HenscueL, Chairman.

Minutes of the Council of the Royal Society, relating to the Report of the Commite
tee on Mr. Babbage’s Calculating Mackine. :

[February 12, 1829.

The Report of the Committee appointed to consider the letter of Mr. Stewart, re-
lative to Mr. Babbage’s Calculating Machine, was received and adopted.

Resolved, That the thanks of the Council be given to the Committee for the pains
they have bestowed upon the subject referred to them, and for their able report.

Resolved, That the following answer be sent to Mr. Stewart, viz.

The Council of the Royal Society, having taken into consideration Mr. Stewart’s
Jetter, dated December 1828, requesting their opinion, ‘¢ Whether the progress
made by Mr. Babbage, in the construction of his machine, confirma them in their
former opinion, that it will ultimately prove adequate to the important objects
which it was intended to attain,” appointed a Committee, consisting of the presi-
dent and secretaries—Mr. Herschel, Mr. Warburton, Mr. F. Baily, Mr. Burton,
comptroller of the mint, Mr. Brunel, F. R. S. civil engineer, Mr. Donkin, civil
engineer, Mr. Penn, and Mr. G. Rennie, F. R. S. civil engineers—from the result
of whose examination of the drawings, the tools employed, and the work already
executed, as detailed in the annexed report, they have not the slightest hesitation
in pronouncing their decided opinion in the affirmative.

The Council of the Royal Society cannot conclude without stating their full con-
currence in the report of their Committee, comprising, as it does among its mem-~
bers, several of the first ‘Practical engineers and mechanicians in the country : nor
without the expression of a hope, that while Mr, Babbage’s mind is intently occu-
pied on an undertaking likely to do much honor to his country, he may be relieved
as much as possible from all other sources of anxiety. . '
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V.—Statistical Account of Anupsheher.

A short account of this town and the neighbouring country may prove interest-
ing, ‘as having been at one time the emporium of a considerable trade in indigo,

“cotton,-and wood. The town is situated on the west bank of the Ganges, very con-

veniently for carrying on a trade with the Dufb and Rohilkhand districts, and
tl'serle‘:l can be little doubt of its being again brought to notice in the mercantile
world.

. HindG8, «ceveoveveccecne aensas 6206
Population, Musulméns, seee coos esvsaneees 1866
) Total, 8072

Divided into 1723 families, as follows :

Castes. Employment. Castes, Employment.

18 Bréhman, Farmers. 1 1 Bil6ch, Servant.

- 19 Réjptt, Ditto. 7 Chipi, . Chintz makers.
23 Gadi, Ditto. - 10 Rangréz, Dyers.

. 12 Lédah, Ditto. 11 Mirdha, Land-measurers,

.19 Mili, Ditto. 18 R4j Mistri, Ma sons.

3 Shékh, * |Soapmakers & Far-] 23 Barhai, Carpenters.

. 8 J4t, Farmers. [mers.] 4 Loh4r, Blacksmiths.

1 Abhir, . {Ditto. 16 Kumbér, Potters.

. 18 Lédah, . |Labourers. 3 Kazgar, Make fancydolls.
40 Mali, Ditto. 2 Atashbéz, Fireworkers.

14 Jdt, Ditto. 2 Tirgar, Arrow makers.
.. 5 Abfr, Ditto. 1 Abkér, Sells spirits.
100 Chamér, Ditto. 14 Darzi, _|Tailors. » ..

39 Mihtar, Ditto. -2 Khémra, Make mill stones.

45 O'dh, Ditto. 3 Shékh DupAli, |Musicians.

116 Bréhman, Merchants, 1 Ditto, Farrier.

32 Ditto, Priests. 1 Ditto, Basket maker.
139 Ditto, Servants. . 34 Nsi, Barbers.

20 Réjpat, Ditto. 21 Tel, |Sell oil. .
18 Gadi, Sell Milk. 7 Pémba, Cotton cleaners.
191 Bania, Merchants. 2 Manihar, Glass makers. '

23 Kéith, . |Servants. 13 Méo, Watchmen.

. 6 Ditto, Scriveners. 16 Dhbbi, Washermen.

12 Khatri, Merchants, 18 Bihishti, Water carriers.

. 6 Ditto, Servants. - ‘| 2 Kistpaz, Brickmakers.
7 Béatirah, Bankers. 1 Sikligar, Polishes steel,
15 Sonér, Goldsmiths. 10 Bharbunja, Parch grain,

11 Taga, Servants. 56 Mala, Boatmen.

6 Garerfa, Shepherds. 21 Kahér, Bearers.

10 Tambéli, Sell pdns. . 12 Kunjra, Sell vegetables.
66 Gujuréti, Priests. 16 Qaséb, Butchers.

4 Achargj, Attend funerals, 17 Khaterh, Labourers.

13 Bh4t, Miunstrels. 21 Tawép, Kunchanee,

8 Guséin, Mendicants. 8 Bhatiara, Cooks.

17 Dahaft, Ditto. 12 Mirdsi, Musicians.

11 Pagqfr, Beggars. 1 Hijra,orEunuch, .

26 Shékh, Servants. 1 Nat,h, Tumbler.

.3 Safad, Perfumers. 93 Juléha, Weavers.

12 Méghal, |Servants. 15 Méchi, " |Shoemakers, &c.

29 Pathén, - ‘|Ditto. 1 Béri, . Cutler.

4 Ditto, Well-diggers. 1 Kurabi, Porter.
1 Kalél Servant. . 7 Ahiria, Kill game.

" ,
There are 14 CRabkiddrs in the town, receiving 42 rupees per month ; and 893
Aavélis or tenements. L
. There is a trade and manufacture in coarse and fine cloth, blankets, boats,
JDackeriés; soap, shoes, jamdédni, cotton, and indigo ; and a- considerable trade .
in the produce of the ne¢ighbouring country, and of wood and bamboos at the
ghaut. The trade in former times must have been considerable: the dék mine °
#hi informs me he used to receive 200 rupees per month of postage, and now it
seldom amounts to more than 3 or 4 rupees.




100 Statistics of “Anupshoker ‘ [Manen

The town is on the very banks of the river, and part of it has been carried away
at times in the rainy season ; it is surrounded by deep and irregular ravines, par-
ticularly on the south, where the manufactory now unoccupied stands, below which
are the ruins of a fort, the former residence of the late Rdja Tara Sing and his
aneestors, and which was built by Anee Rao 291 years ago, jn Akber’s time. He
was mansebdér to this prince, and a man of great consequence. Abont 40 years
ago, the family quarrelled among themselves, ahd the Rdnj, rather than submit to
some degradation, blew up the fort, and perished in the ruins, along with several of
her attendants. Five years afterwards, the destruction of the place was completed
by Asaf Daflah’s army, when the family seems to have fallen from their former
,prosperity. Treasure was concealed in the place, but, it i3 said, has been abstracted.
At this time, persons employ themselves in the night in digging, it is supposed
with little success; but from the attempts having been so long continued, some-
thing must be pccasionally found ; the Rajaship appears to have consisted of 126
villages, and what was left to the family, on the occupation of the country by the
British Government, has been sold to pay off debts, on“the most disadvantageous
terms, and the Rdni is now living in the town in a comparative state of penury ;
J6d Réi Brakman, has a large manuscript volume, containing the whole history of
this family, and, like the minstrels of old, gains a subsistence by writing the tale.

On the west of the town, near where troops usually encamp, there is the tomb
of an officer, who was killed 32 years ago, at the fort of Khaflia; 5 coss henece,
two of the garrison of Khaflia were hanged on a couple of trees, mango and tama-
rind, nesr the grave. ‘From the statement of the natives, the officer was killed in a
treacherous manner. There are other tombs to the south-west of the town, and

_ also another Christian burying-place to the north, in the lands of Jiferabad, where
there was formerly the cantonment of troops, and the only mark now left of its ex-
istence. There is a méla beld three days before the last day of Kartik at the Ganges ;
there is no particular day for the market, which is always well attended. There are
three schools attended by 32 boys, and they appearto have 31 rupees per month.
Many people may recollect when the islands in the river, and jungle on the banks,
afforded cover to npmerous tigers : there is nathing of the kindnow. The sportsman,
however, if he be industrious, may find a few wild hogs, deer, black partridge, and
occasionally a florikin. Wild cows, of a beautiful white color, are ‘found on one of
the islands ; but np person I suppose would shoot them, who- had any respect for the
feelings of the natives. A respectable Musulman informed me he caught two young
ories with a great deal of trouble ; they were perfectly wild and quite untameable ;
and one Kkilled a servant, by literally kigking his brains out. At the urgent request
of the HindGs he let them go again.

* Thé Duab above Aliger,h is divided into villages or estates, averaging about
800 acres each, paying a yearly rent to Governmeot of 1 R. 9 a. 7 p. per

“acre of 1and under tillage. Of the whole superficial contents, there appears to be
%o’ of the lands under cultivation ; % under the denomination of fit for culti-
vation 3 and y345 as barren. The population appears to be 268 to the square mile, .
there being one i‘l(.sulm&n to % Hindds. The hire of a labourer, when employed
near his own Lome, is 1% annas per day, or 2§ pence, takipg the value of a rupee at
two shillings, . .

The soil may be divided into two kinds—bdngar and Ahkédir. 1st. béngar,
or lands not liable to be covered with water at any time, which may be divided into
two sorts ; first, that where the subspil will permit of wells being easily dug : it con-
sists of a fine mould, in some places 10 or 15 feet deep, and calculated forany crop;
and second, that which cannot affard wells, havin? the subsoil of sand : the latter
soil is known by :}le name of KAdki or phir, the former chaki, and of course are
sub-divide‘d. into different others, as superior, inferior, and middling ; almost all
bearing different names in different pergennaks.

2nd, Rhddir, or lands in the vicinity of rivers, or otherwise low and occasion-
ally covered with water in the rains, and which also may be divided into two sorts;
first, a light sandy soil, improved by alluvial deposit, calculated for the production
of wheat and barley, without irrigation : these lands lying low, the crops are liable
to injury from occasional floods, and can only be cropped once in the season, and
that only during the rabi, or spring.—Secand, the higher kkddir lands, consisting
of a rich loamy soil, calculated for cAari, sugar cane, and, where stiff clays predomi-
nate, gram : thesg Jands are (exceptin cases of sugar cane) often gropped three times,
and always twice a year,, A

s
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- Thefollowing is a table of the quaiitity obtained from an English aere in average
1bs. of the staple produce of the counttyr. .. "

R £ E e f»]ﬁ-@'l..-_é‘ § | G4 °r | Manufactared

S |8 5 ] 2| coame A

g |8¥ 2 S| F[S |5 M 2513 | Sogar, | Indieo
1 -

o

oY

.* | to 1 maund.

1498 | 1603 | 1160 | 685 m{ ml m] w’ 1087 { 237 087, | 175 or § acres

The indigo manufactories seem to be very thriving at presént, fram a new plan
“they have adopted of purchasing the plant from the cultivator, d)e'm&pc. price of
which at the beam may be 26 rupees per 100 maunds. From 280 t0°300 jpaunds of
plant are required for one maund of dry indigo, and a kacka biga Is *calgafated
to produce 10 maunds. Indigo seed is now selling for only 2 rs. per maund; and
the late rains and hail storms, having partially injured the rabi crop, there is ng'sx=
pectation of large quantities being sown. . R
" The seer in use in the Mirat and Bulundsheher divisions {s 84 sonats, the
weights being ascertained by rupees that have been in circulation. I find this seer
to weigh 2 1bs. 10z. 15 drs.; the maund of 40 seers is therefore 84 lhs. 13§ oz.
or 33054 sicca weight.
The seer in use at Sah4runpfr, Aligerh, and some parts of Muzafarnagar, is
.90 rupees, weighing 2 lbs. 40z. 53drs. and the maund 901bs. 14} oz. or 3511} sicca
weight ; and this is the seer in use in the town of Anupsheher. But it will gene
rally be found the Bania’s weights are all short several rupees per seer, which, with
::eir proficiency in humouring the scales, makes the retail rate so profitable to
em. :
Camp near Anupsheher, . J. B.
15¢ March, 1830.

L3

VI.—Notice regarding the male and female Orang-outang, in the posses-
sion of George Swinton, Esq. of Calcutta, in a letter to Dy. Brewster.
[From Brewster's Journal, vol.i. N.S. p. 369.]

~ ¢ Last year I sent you an account of my Orang-outang!. I have lately gota
female companion for him, apparently of the saine age. She wants the thumb
nails of the lower extremities, which confirms me in the opinion that this is a dis-
tinction of sex, not of species. The young female carried home by Lady Amherst,
wanted these nails. My male, and the great Suwatran Orang, described by Dr>
Abel, has them. The thumb of the foot in the female, looks as if the upper joint
had been chopped off below the nail, ande the skin had healed over the wound.”
Mr. Swinton goes on to mention the deportment of the two Orangs on their
first introduction to each other. They tumbled about like children, but without
any symptoms of sexual desire, which he attributes to their being sovery young. The
following notice of the female, in a letter from Captain Hull to Mr. Swinton, with
Mr. Swinton’s remarks, will be read with interest; and we hope Dr. Grant, whose
able description of the raale appeared in this journal, will find leisure to draw up a
similar account of the female. In ease of the death of one or both of the animals,
their bodies are to be preserved and sent to England for dissection. ’
¢¢ This female stands two feet six inches in height ; is extremely docile and
playful ; has been in the ‘possession of Mrs. B. for nearly twelve months, during
which period it became the constant playmate of the children. The oily informa-
tion I can give respecting the abode of this animal, is that it was sent here by Mr.
B. from Macassar, who is residing on the Celebes. I conclude this animal is_ a
native of Borneo, whiclh island lies adjacent, distant only a few miles across the
straits, and most probably it came from the woods near Bangirwassin.
“ This animal must be very young, frem the appearnnce of the teeth. The num.
ber of grinders in each jaw is four. In the adult, described by Dr. Abel, the grind-
ers are ten in each jaw. It differs in external appearance?, in some points, from

1 Vol.ix. O. S. p. 1. We shall take an early opportunity of publishing this very
ey hebiy  whe G:Jgeim\ the fomal Iy be distinguished by s more
- e Very s ; when r female ean on nguis
shnderrn’nd emiii:le appearance, 1f any thing, she is ryuhcr taller.—G. 8.
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‘the Orang-outang which I saw at M¥.sSwinton’s. The head is more thickly
covered with bair, and hangs down, niuch loiiger on each side of the cheeks, and is
more bushy. The nose is a morggrdumihent features ; the lips are thicker, especially
the under+, ‘and turns more qﬁtwd; than in any other of the species I have
seen, one of the marked Jisfinetions between this order and man. The nail on the
great toe is wanting 3 tlds:.is«'l essentisl difference®. Its gait or mode of mov-
ing about the room, +» generally at a walk in an upright poature; whereas the
animal which I used.to®observe at Mr. Swinton's, 'scurcely ever attempted to
move in an upright postureé. On the contrary, his manner of moving was in a
stooping posjtipn, Pushing himself along the ground with his hands like a cripple
bent doublé. 5. Ibis worthy of remark, that in accelerating his motions in'this man-
ner, he alydgsused the back of the hand; thus bending the wrist in a contrary
diregtior.3d¢he human species.
«““‘Apasdmical subjects of the species Simia Satyrus will now be a desideratum, .
", Beoptse the naturalists who have inspected the female subject, which I sent to Sir
-, * Stpmford Raffles from Sumatra, have described it to be of a different species to the
*<animal already designated and described under the genus Simia Satyrus, or Orang-
outang of Borneo?, in Linnsus’ System. I have not seen the paper myself, which
has been read before the Soeiety in London, in delineation of &e specimen which
I transmitted. But I believe one essential difference in the structure of the Su-
matran animal, which distinguishes it from the Borneo specimens which have hi -
‘therto been sent home for examination, is-in the number of spinal bones being
greater in the Sumatran ape. The naturalists in England have described the Su-
matran animal to be of a different species of Simia, which they allege Dr. Abel, in
his description of the animal, brought to Calcutta by Captain Cornfoot®, has erro-
neously classed with the Orang-outang of Borneo. What a pity it is, there is now so
little prospect of obtaining another specimen of this wonderful inhabitant of Suma-
“tra. I do not see how the difference of opinion can be set at rest, without obtain-
ing a perfect subject with all the fleshy parts and viscera for examination®. If I
meet with an opportunity of returning to Bengal by the way of Sumatra, I shall
certainly endeavour to get up to the northern parts, and spare no troiible or &x=
peuse to procure another subject.’” o
A model of the male Orang, in the possession of Mr. Swinton, has been sent by
that gentleman to the Royal Society of Edinburgh,

N

VII.—Miscellaneous Notices.

1. 'Crocodile of the Nile and Gharihl of the Ganges.

A story, related by Herodotus, of the Crocodile of the Nile, had been very gene-
rally dishelieved by the naturalists of Euvope, when a communication was present-
ed, in January 1828, by M. Geoffroy St. Hilaire, to the Academy of Sciences, con-
firming the general truth of the story, though correcting some of the details,
Herodotus says, that this reptile’s mouth is infested with a creature which he calls
bdella, (generally translated leech ;) and that a bird, called trochilas, entering hig
mouth, frees him from this plague. In return, the erocodile never harms this bird.

3 The nostrils are more defined and raised ; but can bardly be called prominent. If
any thing so flat can be called a nose, I would say that her nose is handsomer than his;

+ I see no difference in the under lip. Itis perpemaﬁy varying in thinness or thick-
ness from the action of the muscles, just as we can make the lip thick or thin by con-
tracting or stretchgnf it.—G. 8. )

& Not an essential, but a sexual difference, I am strongly inclined to believe. 1D,
Montgomerie informs me, that the female he dissected at Singapore wanted this nail,
This then is the third female in which the nail has not been found.—G. S.
The female may have been taught to stand upright. In playing together, they
move exagl y in the same way ; but she can balance herself better on her legs than he
can.—G. 8. c
.. 7 This is the one already alluded to in some of my former letters. She was about five
feet high, and was killed near the same place, where the great male, described by Dr.
;Abelbwas found.—@G. S, . . ; '

s Only the band, foot, and lower jaw and skin bronght to Calcutta.—G. S.

¢ 1 have given a commission to the mtsptain of a vesiel, trading with Sumatra, to en-

deavour to get one, dead or alive.—G,
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The story had been, in latter times, either explained away or disbelieved altogether,
notwithstanding the very general repetition of it by the writers of antiquity. M. G.
St. Hilaire, during his long residence in Egypt, had opportunities repeatedly of veri-
fying this account, but with the change of gnats for leeches. The bird is in fact
the Charadrius Egyptius of Hasselquist, and is very like, if it be not identical with
the small ringed plover of France?©. It is further stated that the Crocodile of St.
Demingo, which resembles closely that of the Nile, (particularly in having, like the
latter, its tongue fixed,) derives similar services from a small bird which frees its
mouth of the goats that torment it.

The story is certainly a curious one, and it became a question, immediately, whe-
ther any thing of the kind had ever heen observed of our alligators in the Ganges.
The natives of the country are not aware of any thing of the kind, and a gentleman
who found some interest in the inquiry in a river voyage, took opportunities of exa~
mining the animal, when basking on sandbanks or on the shore, with an excellent
telescope ““ capable of showing a beetle at the distance used.” Out of 369 indivi-.
duals, he did not see one in which there was any appearance that could give rise to
such a story. ‘‘ In many cases there were paddy birds, pelicans, divers, &c. near
them, probably attracted by the same cause which induced the alligators to visit the
place, the abundance of fish ; but although they were frequently very near, they did
not at all interfere with each other. In one solitary case there were a few sand plo-
vers, which answer to the description of M. G. St. Hilaire’s trockilos, about ten

ards from a party of alligators, but apparently paying them no sort of attention.

f the above number of alligators, only thirteen were seen with their mouths open,
all ip the afternoon, none being ohserved in that state before 3 p. M.

" The letter from which the above is extracted adds—* The natives distinguish the

Gharvidi of this river into three kinds, called Zarfa, Ghdtidl, und Jalgi. The.
two former they consider as males, and the latter as females. The Zaria and

Ghitidl have knobs, the former small, and the latter very large, at the extremity of
the snout, throu’ﬂn which they make a humming noise on respiring after being long-
uonder water. ey are both vicious, seizing men, geese, &c.; but the Jalgii is.
not so, and on this account I should think that they must be of a different species

altogether, although a very experienced fishermen declares that they are all,
produced from the same batch of eggs. I shall make further enquiry on this head,
and give you some positive information on the subject soon. I had no idea that

the Gharidls were s0 numerous in this river, until I yesterday and the day before

set people to look out, and put down the number examined with the telescope. By
the bye, has this instrument been much used by naturalists in studying the many
ners of birds, &c.? It appears to me to be of very great use in this way, the action

and coyrage of the birds, &c. being much more free and unconstrained when at li~,
berty, than when cooped up in a cage, and equally distinctly seen.”

2.—~Method of Preserving Oranges, fromone Season to another.

Calcutta is abundantly supplied with oranges from the hills adjacent to Sylhet,
in the months of December, January and February, and at a very moderate price.
The fruit is by no means bad, though it is believed that the trees are growing quite
in a state of nature, no pains whatsoever being bestowed upon their cultivation, with
a view to the improvement of the fruit; and no further care taken of the groves,
than to secure the valuable rents they even now yield in their present wild neglect-
ed state. The groves are farmed to the merchants who supply the Calcutta market,
and are said now to be mostly held by a Eurepean firm. As the oranges ouly
reach our tables during the three coldest months in the year, they prove but unpa-
latable fruit to most people, for oranges can -only be truly relished in the hottest
weather ; and it has long been a desideratum with all horticulturists, to introduce
an orange that should afford fruit at a more seasonable period of the year. How-
ever, all attempts having been hitherto ineffectual, it seems desirable to ¢endeavour
to preserve the fruit by artificial means ; and the following method, which is report-
ed to bein common use with the Chinese, appears well adapted to that purpose.
As an excavation in this part of Bengal might be objectionable, small cylinders of
earth or masonry might be.constructed above ground, that would doubtless be
equally efficacious. A cool shaded spot should be selected, and the walls made
thick to preserve the fruit in as cool a state as possible ; and the better to effect this,
the walls within might be lined with straw and coarse blankets, or any other non- .

10 M. G. St. Hilaire’s paper may be seen in the Revue Encyclopedique, or an ab-
etract of it in Brewster’s foupr:al nyScime, vol. ix. O. S, p. g lopedique,
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conductors of heat as are usually bad recourse to for the same purpose in the pits.
After closing the mouth of the pit and making it quite air tight, the mound or cylin-
der might be well coppered over. Should this node prove successful in preserving
oranges, only for one month after the setting in of the hot winds, when there is no
longer a single orange in the Bazar, there counld be no doubt but the price then
obtainable, would most amply repay the cost of the experiment. Should the plan
even so far answer, it would seem to hold out the prospect of much more gereral
atility. Mangoes, Pineapples, and most descriptions of fruits, would bear the same
treatment; and in a far greater degree, potatoes and all tuberous rooted vegetables.

.*¢ First dig a trench or pit, to the depth of seven or eigbt feet, in a dry bank, shelter-
ed from rain. Make a bed at the bottom, two or three inches thick, of chopped rice
straw,of the Jeaves of the pine tree, well dried, and lay well picked, sound Oranges
on the bed, 50 a8 not to touch eaclr other. The first layer being thus complcted,
miake a second upon a stage of batnbeos a little above the under layer, and so on
a third and fourth, &c. each being on a séparate bamboo stage. All the Oranges
being thus arranged, stop the mouth of the pit with a tile, securing its sides with
several coats of clay that no air may be admitted to the Oranges. In this way
Orlanges cnsbe Kept perfectly fresh for six, eight,or ten months.”—Grosier's Chind,
vol. 2, p. 448.

3v—Madras dstrenomical Observations.

Several volumes of observations, made by the Honourable Company’s astronomer
at Madras, have been given to the public. They extend back twenty years, and will,
doubtless be considered of much value and interest by the astronomers of Europe,
but more particularly by our Indian surveyors, to whom indeed they must prove a
mine of geogra}) results. To the latter, the most interesting of course are the
qbservations of Jupiter’s satellites, of the transits of the moon, and of occultations
of fixed stars. We fear, however,that there are many important misprints, which if
it be the case, is much to be regretted. Our reason for saying 8o, is founded on the
following comparisons, which were made to determine the difference of longitude
between Madras and a meridian, which, by comparison of a great number of obsere
vations with the calculated times, as given in the Nuutical Almanac, uppeared to he'
5h. 9m. 54s. E. of Greenwich. The following table gives the particulars.

Emersions, Jupiter’s 1st Satellite.

Year. | Month. Date. M. '{;;::i:?ak‘:o'n M.T.at Madus_. Difference.

h. m. s h. m. s. .
1814 April, ......f 25 7. 58. 29. 8. 5. 316 0. 7. 02
May, ......] 2 | u. 53. 45. }10. 4. 57. |o. 11. 12.
1816 {Jwne, ......| }7 8, 27. 23| 8 39. 331}0. 12. 05.8
1817 {Do. vo0veeee]| 13 9. 23, 37 9. 34, 379 ] 0. ). 009
Dovcovees ou| 38 7. 35. 259 | 2. 53. 21.6}16. 19. 357
1819 |Oectober, .. 23 7. 39. 481 7. 50. 32.9{0. 10. 44.}
November, 15 7. 56, 02, 8 7, 37716, 11. 35.7

December, 1 6. 6. 244 ) 6. 27. 332 0. 11. 876
1820 |November, 10 9, 17. 013 ]| 9. 28 16.4 ] 0. 11. 09.1
Immersions.

1817 |April,......] 10 ] 14. 6. 43. [14. 17. 52.4 ] 0. 10. 52.4
1817 |May, ......| 12 ]10. 39. 266 | 10. 50. 013 | 0. 10. 347
1819 [April, ..,...[ 18 | 14. 46. 166 | 14. 57. 59.8 | 0. 11. 432

Do. veervene] 25 116, 30, 444 | 16, 51, 48. | 0. 12. 035
June, l 3 |15 o4, 29. |15 16. 105 | 0. 11. 415

1820 |May, ......| 22 | 4. 46. 15.6 | )4, 57: 43561 0. 11. 279

The differences, in both these sets, are so capriciouns and irvegular, that it is diffi-
cult to know what cenclusion to- draw. That the errors belong to the Madras
coluisthn evident, frora the close' agreement which the observations in the other
eolumg exhibi¢, when compared with the N. A.
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L—On the Polarisation of Light.

When the particles of light travel throngh s crystallized body, endowed with.the
property of double refraction, they are supposed to experience certain movements
of rotation on their centres of gravity, dependent on the nature and direction of the
forces exerted upon them by the atoms of the ¢rystal. In certain cases the effect
produced is, to arrange all the atoms of thé: laminous ray in one direction, with-
their similar faces or poles parallel.—This circamstance, which was first observed'
by Malus, i¢ called ‘Boumu’non, from its analogy to magnetic phenomena. |
Thus, if aray of light fall upon the surface of a plane glass mirror, at an angle of
35° 25’, the ray which is reflected, is found to be in this condition; all its compo-
ment atorns are prepared to shew the same submission to any subsequent disturbing
force, resembling so many minute magnets, suddenly brought within the influence
of a powerful directive attraction, to which they arrange themselves conformably 3
—those which were right at first, of course remaining steady, while the rest undere
go ostillations, until they also become polariged.

Although these functions of the minute invisible atoms of light, may be deem-
ed purely conjectural, still they serve so well to explain the facts observed, and
to render intelligible the various modifications of which they are susceptible,
that, where brevity and perspicuity are desired, it becomes convenient at once
to assume them a3 established laws. - Indeed, the velocity and the times of oscil-
lation are considered, in many cases, capable of calculation, as well as the .
depths to which the action- continues in different. bodies! But my object at pre-
sent is not to entér into any subtle theoretical discussions ; I merely wish t
give a statement of the principal facts hi® - -~ = - -
known’ department of optics, with the a
will facilitate }hgir comprehension, and v

. . ?\ N
1. Malys observed, that when a ray of

angle of 35° 25, and was refleeted thence; + wuce—. wonooon wose e e e
reflectyd ray at the same angle, so as to cause & second reflection in the same plage, .
the whole ray was, as might have been. expected, reflected, and became: visible to o
spectator properly situated (figure 1,'2)3 but if the second reflecting plane were;
turned round, 50 as to form a right angle with the first, (retaining its angle of 35225/
with the ray,) then no light whatever underwent reflection, but on, the contrary the
whole'ray passed through the glass, and was visible in a ‘straight dirécgion, as if no
glass intervened. (fig. 4.) - v o
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1n all the intermediate positions of the second glass there was a partial reflection
and partial transmission of the light, the one increasing as the other diminished,
like the sine and cosine of the varying angle (figure 3.)

The most convenient instrument for shewing this experiment is depicted in
figure 4 : it consists of a simple telescope tube, closed at both ends with brass caps,
having holes perforated in their centres, 8o as to insulate a small pencil of light.
To both extremities are adapted glass mirrors, one of which should be capable of
turning in azimuth round the axis of the tube.

2. The only angle at which glass perfectly polarizes light by reflection from
its .outer surface, is, according to Biot, 35° 25’*. The under surface is found, by
Malus, to enjoy the same property, but at a different angle, depending upon . the
refracting power of the glass ; thus light impinging vpon the glass he ysed, at an
angle of 35° 25', was refracted so as to form an angle of 57° 6 with the lower sur-
face. By beveling one edge of the glass to the complement of this angle 32° 54/,
80 that the ray should emerge without undergoing a new refraction, or perpen-
dicularly, it was found. perfectly polarized. A prism, containing two angles of
32° 54/, may be used in lieu of the secopd reflactor in figure }i., ’
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3. The reflecting surfaces of all bodies, ctystals, liquids, and even metsls, have
been ascertained to exercise the power of polarizing light, each at an angle peculiar
to itself. Biot and Malus found these angles to diminish as the refractive powers
increased. - .
- Water polarizes at ...¢ec <. .0 .36¢ 5380’. and its refraction is 1,3359

Whale Oil, ..co090vacecccsrces 34 1,4666
Amber, cove veve cenes 3 25 1,5555
Sulphate Barytes,... .. 32 06 1,6428
Topaz, .. cosece oo . 31 00 . . 1,6520
Native Sulphur,.... v 29 00 2,0278
Diamond, o coveevonceaaaneces 22 54 2,43905

4. From these experiments Brewster deduced a very simple law ; namely, tkat
the polarizved ray reflected from surface, is a perpendicular to the refracted
ion of the incident ray, (figure 6.) Where the refraction vanishes, asin air,
the angle of pqlarization will become 45° (figure 7), which it can never exceed.
‘When on tge)contury the refraction is infinite, the angle of polarization becomes
0* re 8.
« 5(.ﬁg:lithem we have noticed the portion of light reflected from the surface of
glass at 35° 25’: but of the whole ray which arrives at this surface, one half only
saffers reflection ; the remaining half passes through the glase, and proves, after
transmission, to be completely polarized, in a sense opposite to that of the reflected
half. A little reasoning will supply the cause of this ; for every natural luminous

& Brewster makes this angle 34°, and I have myself found the latterang 1 .
éood beat.  Probably the diflerence 1 dus to the quality of the glass. & - T

.
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pencil may be supposed to be made up of a multitude of atoms, whose polar axes
are in every possible direction, so that an equal number should be disposed to be
diverted into either of the two planes, by the action of the forces inherent in the
glass, of whatever nature these may be ; analogy leading always to assign to them
a close conaection with the forces producing reflection and refraction themselves,
which are attributed to attractions and repulsions exercised by the atoms of any
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round its axis of motion, like a magnet upon its pivot ; then when its poles (C D,
figure 10) are situated parallel to the plane of reflection in which the atom is mov-
ing forward, it is said to be pasitively polarized : when they form a right angle
therewith, the term negative polarization is employed. o

%'::" “Heai”

7. Light once transmitted at an angle of 35° 25, having all its axes of polarization
fit to escape reflection, will not suffer further diminution : if a number of glasses
be applied to the back of the first, a candle will look equally bright; and if the
last gluss be drawn back (as in figure 11) it will be seen that there is no light
reflected- .

8. When the number of plates is increased to 30 or 40, the transmitted light is
found to be polarized at any angle of incidence, although feeble in brightness ; be-
cause each succeeding glass tends to rob the ray of the atoms fittest for reflection,
and to transmit the remainder. Tn practice, the glasses should not be too close,
otherwise they may act as a single glass. ’

9. Having now noticed the chief circumstances of the polarization of light by
surfaces of glass, | may proceed to detail the peculiar modifications of the same
action, developed by crystallized bodies. Most of these have the curious property of'
dividing a transmitted ray of light into two portions, 8o as to render two images.
visible. These are very distinct in rhomboidnl, or as it is hence called, double-re-
fracting spar; but it will be-more convenient to speak first of the tourmaline; which
itself furnishes a mode of analyzing the polarized light of other substances.

10. If a thin prism be cut from the polished side of a tourmaline crystal, and a:
polarized ray be viewed through it, two images are seen towards the thinnest part of

-the prism, ~The ordinary image is not white like the other, but of a greenish yel-
low colour, and it grows fainter as the tourmaline increases in thickness until it
disappears total 3): a plate of tourmaline of this last thickness, therefore, will only
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transmit the polarized rays of ose denomination : this effect holds only when the
ray under examination is polarized, and when the perpendicular axis of the tour-
maline is situated in the plane of polarization. We have, therefore, through its
means, a mode of determining both the position of the polarizing axis of any other
crystal, and the nature of the polarization, whether positive or negative. Place the
tourmaline over the image to be examined, ‘and turn it in azimuth, until the image
vanishes ; then if the side of the prism is parallel to the axis of polarization, the
nature of the latter is positive or erdizary. .

""11. The two images produced by a: clear rhomboid. of Iceland or calcareous
spar, are sensibly equal in intensity and colourless. A line drawn through the two,
is always parallel to the * principal section” or ‘¢ short: diagonmal” of the rhomboid,
(fig. 15). When the crystal is made to revolve, one image seems moveable: this
last is the ordinary ray. Now, by apalyzing the two images by the tourmaline
Plate, the ordinary ray, O, is found to have its polar axis parallel to_the diagonal,
and the extraordinary one, E, perpendicular thereto. The original natural ray;
therefore, by traversing the crystal, has been precisely affected in the same way as
when it met the surface of a giass plane, at an angle of 35° 25/, and in every in~
stance one may be substituted for the other.
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" When the rhomboid (or what is better, a prism ‘of the spar, achromatized by &
prism of glass) is used instead of the second reflector of our instrument, then with
the short diagonal pal:allel to the plane of reflection, we shall have but oue image
transmitted, (the ordinary or positive.) Turning the crystal round to 90 and 370°%
or at right angles to the first reflecting plane, the polarized ray of light again tra-
verses slqgly, as A negative-or extraordinary image. In all other azimuths, tWwo
images will be visible, whose luminous intensity will vary as the sine and cosine 0
the angle of deviation, just as was stated to bappen with the reflected and transmit-
te(i 2ray ;t!_x ﬁgureh4.

. If one rhomboid be placed over amother, and an image be viewed (as the
dot in figure 17), then a duplex action ensues, on making th:gnpper rhom!goid to
revolve : for there are now two figures oppositely polarized to be acted on. At 0°
the two images will be merely further separated, as if the crystal were of donble
thickness : at 180° they will be brought together and coincide, should the rhom-
boids be. of the same dimensions 1 at 90° and 270° the two original images will
huve-mulp‘ed, but: two new omes, the reciprocals of each, will have taken their
place; at 45° 135° &c. four images of equal intensity will be visible, two of which
will become fiinter, on approaching either of thé quadrants. -

- 13.. On analyzirg the images seen through the rkomboid by means of the tonr-
maline, the moet deviating image was found to he polarized parallél to the axis or
short diagonal, and the less refracted or extraordinary ray, at right- angles to the
same ; but in a prism of silex or rock crystal, it is just the reverse. This is ascribed
ta the double refraetion of the: former being repulsive ; of the latter attractive, fig.18.

The extraordivary ray, pmrerly 80 called, of both bears, therefore, -really; the
same species of polarization, i, e. perpendicular to the -axis of crystefisation;-and
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tliis is a rule with all crystals, so that a method is hereby obtainéd for determin-
ing whether the double refraction of sAubshnee be attractive or repulsive.
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14. The tourmaline demonstrates, moreover, that the greatest portion of light
which escapes in all directions from any body by irregular reflection, has acon
‘polarization to that portion which is regularly reflécted. This experiment should

/be performed in a dark room, by admitting a solar ray upon any substance,
“(figure 19.) ’ ’ L. )

15. Agate resembles tourmaline somewhat in its action upon light. Brewster
discovered that, when thin slices were cut g:rpendicular to the natural strata, they
suffered all light indiscriminately to pass, but gradually as the stone became thicke
er, all the light was absorbed, but such as was polarized in the direction of the
laminz. In pure tourmaline, no lamina'can be perceived, but their existence is
rendered evident'by-this same optical phenomenon. It fesembles what was describ-
‘ed in section eight, of the action of a ber of glass plat .
-"16. Iu sulphate of lime or gypsum, the axis of double refraction forms an
angle of 16° 13’, with the shortest side of its parallelogramic crystals, being also

* at right angles to the axis of crystallization, as aré the lamin® of the crystal,
which may be cut off to any degree of thingess. .
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17. The facility of procuring extremely thin plates of um, led Arago to the
investigation of a new species or modification, which he called ¢ moveabdle polariza-
tion", because in its production, the atoms of light are supposed to be in a state of
oscillation. - The getieral fact is, (and it holds good for thin plates of all other
crystals,) that when such ‘a lamina is interposed before the second glass of the po.
larizing instrument, (supposed to be fixed at 90°, or in a position for transmitting
the ray of the tube,) then should the erystalline axis of the lamina be ‘brought pa-
rallel to the first plane of reflection, no portion of light will be diverted from its
previous course, but should the lamina be tirned in azimuth (figure 20), a portion
of light will instantly be abstracted from transmission, and be reflected from the’
glass. This effect has been improperly'termed depolarization, fov it appears from
examination by the tourmaline or other tests, that the reflected light has not ace
quired fixed polarization at right angles to that transmitted, but that it carries its
axis of polarizationin an azimuth double of the deviation of the axis of crystalliza-
tion of the lamina, from the plane of first xeflection or zero, figure 22. .
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.. Moreaver, whilethe reflected portion is thus situsted; with regard to its poles, the
complementary light has its poles turned to an equal angle onthe epposite side of the
crystalline axis X, or in other words, remains at cero, still in a state fit for trans-
mission. When the lamina is very thin, the ray which it diverts is always coloured,
and the celour depends on the thinness, the transmitted ray being always of the
" complementary colour to that reflected. When the lamina is turned round to the azi-
muth of 45°, the diverted portion has its polar axis at 90°, which, as we have before
seen, is the fittest for reflection : accordingly, this azimuth is found to give the
maximum intensitz of the coloured reflected ray. One mode of shewing it is by
laying the lamina horizontally on a dark ground, letting it receive light from white
clouds, at an angle of 35°, and placing a black glass so as to ¢ransmit the rays re-
flected therefrom :—a portion of the latter will escape transmission, and bhe re-
flected by the glass to the spectator, of a brilliant colour due to the dimensiens
of the lamina (figure 23). ; . .

18. The cause of this singular division is attributed to the oscillations, more or less-
rapid, which the differently coloured atoms of light experience on entering the sub-
stance of the crystal (fig. 24), or while subjected to the attractive or repulsive
energies of its axis. L

If the depth to the lower surface of the lamina (for it is proved that the outer
surface has nothing to do with the phenomenon) be insufficient to allow the oscilla-
tion to cease, the atom will reissue wit its pole in that attitude in which it had
just reached the lower surface, and evesy change of dimension willinduce a different
series of atoms, or colours, ready to isue polarized for reflection, (figure 24.) In
fact, the ‘experiments of Biot prove that the colours and dimensions of plates pre-
cisely follow the order of the coloured rings observed by Newton, or his ¢ fits of
easy transmission and reflection :* ) ) . . )

hus, a plate of ,0000151 inch thick, gives a bright blue, by reflection.
one of ,0000231 yellow green. ’
one of ,0000136 purple, &c.

The near analogy of these properties, shows the close alliance of all the branches
of optics ; and suggests the existence of some general law for the relative actions
of the molecules of matter and of light, which may at once provide for the cases
now distinguished under the several heads of reflection, refraction, dioptrics, chro-
watics, and polarization.

UL Werea voon svsever v wa waaw - .. avve

Intensity of Double Refraction, Direction.
Carbonate of Lime, veee oo 17,75 cevevcecosiesces snesss Repulsive
Sulphate of Barytes, co.o 1,20  .eiteeecec merosscsss. Attractive
Sulphate of Strontian, .. 1,07 .ccees esasocsensoson s :
Sulphate of Limey «eeees 1,00 coieucencsanaeeeaceas..  Attractive
Rock Crystalyeeee coacee 11,00 covevencessnsneeseees. Attractive
Beryl,ecceeeeeecocinnse 10,623 oii.eeiceesecenseaeess  Repulsive
The thi:{ness at which moveable polarization has not yet commenced in sulphate of
lime and rock crystal, is about ,00046 of an inch.

21. Hitherto, the lamina interposed before the second glass or rhomboid, (fig. 20,)
has been supposed to be perpendicular to the axis of the tube, or of the polarized
ra{. Should the plate now be made to incline from this position, (figure 31,) t?e
colour reflected will be seen to vary according to the order of Newton’s rings. In
fact, the thickness of the plate goes on increasing as the tangent of the inclination,
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and moreover, the reflective foroes of the axis of double refraction, which in the
first position of the lamina was perpendicular to the ray, now change their direc
tion : but if allowance be made for these two influences, the colour and intensity
of the depolarized ray will be found to be guided hy the same law as under the
perpendicular incidence.

22. Thin plates of r-ck crystal, cut perpendicular to the axis, (figure 28,) have
also the power of depolarizing a portion of light : that is, they produce a coloured
extraordinary image, (which we will in future designate by E, and the ordinary ene
by O,) in the rhomboidal eye.piece: the image, as might be expected, does not
change when the plate is turned in azimuth, as happened in our foregoing exam-
ples, because now the axis of the deflecting force remains parallel to the ray in all
azimuths ; but if the rhomboidal eye-piece itself be made to perform a revolution
in azimuth, the whole series of complementary colours will pass in review in each
quadrant :—those belonging to O in the first; becoming after 90° the series of E,
and vice versf. Witk some specimens of rock crystal, it is necessary to turn the~
rhomboid from right to left, in others the reverse ; and if two equal plates of this-
ocontrary disposition be superposed, they entirely neutralize the effect. : )

A _Rock 2 Tiaimimt of  Inlensity

A\Crystal

23. Agsin, taking the first quadrant of revelation, ‘the iliage B varies conti.-
mually in brightness, aad its winimum intensity is found at an angle ‘more and
more distarit from 0, as the thickness-of the plate augments » thus wher a lamina is
0,0156 inch thick, the angle of minimum is 9° 45, and colour b.lue.‘ '

-

,0190 " 1130 ditto.
,0402 v © 2500 indigo.
0806 . 50 00 , blue.
© 0120 - - 70 00 - ditto.
1357 ' 80 00 indigo.

2
When the plate is little less than 0,200, the minimum ceases to be observable®.

24. The peculiarities thus briefly described, cannot be explained by the theory
of oscillatory, polarization, for by that, E at its minimum should always be colour-
less, inasmuch as the only effect of interposing the plate of rock crystal, while the -
rhomboidal eye-piece stood at zero; havirg been to divert a small portion of the blue"

ight from O towards creating a faint image, E, O remaining sensibly colourless, the

‘ect of turning the rhomboid should be to throw more white rays into E, until at"
45° it should have been equal to O pius, the original ‘blue light abstracted. Nothing
of this kind happens : on the contrary, the extraordinary image first decreases in-
intensity, to a certain angle dependant upon the thickness of the plate, (fig. 29,) and
afterwards runs through the descending series of colours, while turning from o to 90°,

It world involve more space than I can spate to explain the theory upon whick
Biot rests this new property : suffice it to say, that he supposes a secondary force
inherent in the crystal acting perpendicularly to its axis, and tending to make the
molecules of light rotate on their centres: the violets, being’ the lightest, will be
those which will first undergo depolarization.

-25. - This rotative force must be independent of crystallization, since several
liquids exercise the same. Turpentine enclosed in & tube, with glass ends, possesses
ooth of the power of rock crystal, and gives a series of colours to E, when the

‘* Some lamine, made up by myself from Delhi cr stal, gives nearly similar re-

anlts, viz: thickness  0.082 angle of minimum 16° colour violet
: oo c -.036 20 {blue, direc-
002 36 >tion from left
e . .082 52 to right,
the 3 last together _ or 0.150 86 ).

 plate of Beryl, 0,045 & .colour white,
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rhemboid i turped .from gight toileft. . Essential-eil- of laurél does the same s ¥ut:

camphor, dissolved in alcohol, induces a series from left to ight;so that a mixture

of one part.turpentine, and three of camphorie-solution neutralize one another. - —-
Neither water nor alcohel alone exhibit any depolarization on the rhomboid.

Mica

Sig.32

26. . Mica presents, under a perpengdicular incidence, just the same characters as
sulphate of lime, and rock crystal plates cat parallel to the.axis 3 but it also exhibits
anomalies.of its own, affecting all ¢ases of oblique incidence. of the polarized ray.
These are susceptible of explanatipn, by allowing to mica e polarizing axes ; one.
in the plape of its lamine, the other at right angles to the: first ; both being re-
pulsive. The yellow imperfect miaa is frequently found without the first axis, and
then, if coupled with sulphate of lime, (which possesses only this axis,) it entirely.
serves to explain the compound nature of the clear mica: amd in the same way
many other combinations may be made and analyzed. - .

The imperfect mica to which we have alluded, produces no E image in the rhor-
boid under any azimuth, unless it be inclined obliquely on the ray, with the
azimuth not in the quadrants. When the plane of incidence is at 45° (the laminae
being inclined at the same time) the colours of E are most vivid, (fig. 31,) and they
disappear when the azimuth is brought to O° or 90°, which proves thatthe axis of
polarization is perpéndicular to the plane of the crystal. Keeping the azimuth at
459, and ‘inclining the mica graduaily on the ray, the whole descending series of

- Newton’s colours appesr. , . . S

The other, or principal polarizing axis of mica, corresponds with one diagonal
of its primitive rhomboid : its influgnce modifies the colours visible under oblique
incidences in a regular manner, increasing up to the angle 35° M/, and: thence're-
trograding ;—but the cases are too complicated to be embraced in this cursory exa-
mination. .

27. Suth bodies .as have not their molecules arranged in a definite manner,
that is, are uncrystallized, as glass, liquids, &c. may be imagined to be com-

dad (T mursasas —moplar ~—-4---o wmlo-- 0 Ldeeo i, to. neutralize one
1 to. check their na-
stems (or lamine as.
en tend tp act npen
Brewster has paid
:glass, heated red bot,
1 is prevented,) depo-,
rm of the glass. Glass,
ressed, shows a slight,
1 repeatedly 3. salt rae
te. Horn, bone, ivary,,
y may be regarded in
surfaces , was..CORSiz,
evident, hy. multiply-:
. Mg Vv avmvevesva w pusm oo | —we. . -#/O PONSDeasl.  plane'mirrors. Arago
first aseertained that the tepdency of a molecule of )ight, on appreaching a metallic
snrface, is to arrange its axis of polarization parallel to this surface, in the plane
of incidence; whilg Biot demonstmated, that oscillations, of the moleculss also took
place exceedingly close to the metal, similar to those already noticed within trans-
" parent crystalline laminge. Thus, a'ray, after repeated reflection from the silver
mirrors, (fig.-32,) yields to the rhomboidal eye-piece a finely coloured E-image : and
an increased number of reflections acts like an increased thickness of crystalling,
laming, in_changing the order of the colour ; an augmented angle of incidence
produces a ‘l'nlnor. etfect of the same nature. -
29,:  Having alluded frequently to the series of coloured rings, analysed by Sir
Isaac Newton, and shewn how the thickness of different plates of mica, &c. may
e fownd from the colour of the depolatized imsge which they:induce, it will be con-

.
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wenient to insert & table of Sir Isaac’s messurements, and follow it up with an exam<
ple or two of application..

Thickness of lamins inmilliondug
Colour reflected. of an inch.
of nir. | of water. | of glass.
[ |Very black, ~l 3 0.38 0.31
) Black, 1 0.75 061 .

‘| |Blue, 24 1.8 1.5

Order I.  { |White, 5.2 3.8 34
Yellow, 7.1 5.3 4.6

" | |Orange, 8 6. 5.2

. | |Red, 9 6.7 5.8
[ |Violet, 112 8.4 7.2

Indigo, 12.8 9.7 8.2

Blue, 14. }o.g 9.

Green, . 15.1 1. 9.6

Order . 1} |yejiow, 163 12.2 10.4
Orange, 17.2 13. 11.2

Red, 18.3 18.7 1.7

 |Scarlet, 19.6 14.7 12.6

[ [Purple 21 15.7 13.5

Tndigo, 22.1 16.7 . 14.2

Blue, - 23.4 17.5 15.1
Order IIL.  { |Green, 25.2 .18.9 16.2
Yellow, 27.2 20.3 176

{ Red, <129, - f 27 -|-187

Blueish red, 82, 24, 20.6

Blue green, . , 3¢ 25.8 22,

v {Green, \ 35.4 26.5 22.7
Order IV. 1 Iyellowish green, 86. 27. 23.2
o Red, 403 302 26.
Greenish blue, 46 345 29.6

Order V. { Red, ’ 52.5 39.4 84

: Greenish blue, 58.7 44, 33.
- Order VL { Red, T 65. 487 4.
) Greenish blue ' 71 53.2 458
Order VIL { Reddish white, 77 57.7 49.6

- Rock crystal, mica and sulphate of lime differ very little from glass in the above
scale. To apply this table to practice, suppose we fix upon the following five plates
of mica for measurement. We place them sucoesively ia the interposition-circle of,
‘enr instrument, (figure 33,) bring their axis of crystallization to the azimuth 45¢,
frony the plane of first reflection’:—then gently incline them to the ray, by turn-,
ing the index of the horizontal circle below, and note down the series of colours,
from- which we find the Newtonian oolour of the plate when uminclined, and the
consequent Newtonian measurement, viz. - -

" Rising series of E, Supposed Thick;\en
. No.|Colour of O ColourottE, on inclining the mi::a Néwtonian colour correspond®
1 |Orange, |Bl. white, {wh.orred.vio.ind.bl}wh, of 1st order 4
2 |Bl white, [Orange wh.[red. pur.bL gr. or.\ |cr. yell. Ist order] 7.7
' ’ ' red, viol. hlue. . : I
8 |Blue, Orange, [scr. red, pur. bl. gr. | jorange, 2d order 27.2
yell. red, blue, -
: 4 {Red, . - |Green, . - green, 3d order 25 ,
5 |Yellow, . {Indigo, gr. yell. red, blue, gr.|indigo of 3d order} 22,1
red, green. '

But the last column here only denotes the thickness of a plate of air which
would reffect the colours displayed by E« To reduce thence the thickness of micy
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lates iransmitting the same, the numbers have only to be multiplied, aceording to
giot, by ,00028, which gives the result in inches. We shall have then

T No. 1 = 0.00092 inch.
0.00254 ,,
0.00396 ,,
0.00575 ,,

L » O 0.00508 ,, .

which agreed as nearly as might be with actual measurement.

80. The measurement of thin crystalline plates is not the only useful purpose
to which the polarizing instrument may be practically applied : a more important
one is the ready means it affords of finding the axis of dpuble refraction or crys.
tallization in any crystal, a main point in mineralogical crystallography, and in
coustructing what are called double image micrometers of crystal. "It is useful, in
a minor, way,, to detect false gems, without scratching them. It affords vseful hints
as to the best disposition of glass reflectors : but these are trivial matters ; the real
point of utility gained by the discovery of polarization, is the knowledge of a fun-
damental law of light, which gogs far to explain the rationale of reflection and re-
fraction—two co-existent effects, which always seemed at variance with one another
—an attraction and a repulsion simultaneously at work on the surface of bodies:—
it also gives very strong suppott to the theory of the materiality of light, and con-
firms all the subtle reasoning of the great philosopher who first analyzed the prism,
and pronounced the.relative weight, number, and velocity of atoms, which, but for
his researcheg, would, perhaps, never have been acknowledged to possess a material

form or exigtence.
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$1,— Particulars of a Visit ‘to the Siccim Hills, with some account of
Dirjfling, a place proposed ag the site of & Sanatarium or Station of
Health. By Captain J. D. Herbert, D. 8. 6. *
{Contimued from page 96.] . o
Dérjfling is on the southern side of a great hellow or basin, being‘ that of the
Ringit river, which falls into the TYsta, a few miles east of the plage. To the northh
the view is open, and exhibits the usual succession of range beyond raoye, all irre~
gularly ramifp;ing in every direction, and in apparently inextricable confusion. Ig
terminates in the snowy range, which is here equally as magnificent an object as tor
the north-west, and there is some reason to suspect, includes peaks of even greater
height thgn those measured in the surveys of Garhwél and of KamaGn. Unforta.
nately, during thetwo days we halted, the weather was unfavorable ; a mass of clouds
almost continually obscured them, and it was only by an occasional glimpse of a
peak that we were enabled to trace out their great extent, or guess at their superior
elevation. To the westward, the view is confined by a lofty range at the distance
of abont 10 miles; intermediately is a low ridge connected with that of Géngla,
which is again a part of the Sinchal mountain ; on the top. of this ridge is the
small village of Changtong, separated from Dasjfling by a deep valley. To the:
eastward appears the valley of the Tista, the boundary of Siccim and Butén ; and
on each side of it is the confused assemblage of mountain ridges as to tha
north. Above the head of the Tista may be seen the openi% of the Féri pass—that;
I imagine, by which Captgin Turner visited Tashi LumbG. To the- left of it the
high peak Chamal4ri, noticed also by that traveller, is visitle ; and west of it the
highest summit in- this quarter, called Kanching-jinga, This is the peak which
js mentioned.in a communication published in Brewster’s. Edinburgh Journal, and
conjectured to be a volcano!. It is said to have been measured, and found to be
87000 feet high. . . :
To the south, Dérjiling has the Sinchul peak, elevated about 9000 feet, and the
Gardan-kattar range, which is a ramification of it. These mountains are com-
pletely clothed with forest from the top to the very bottom, and owing to conse-
guent sameness of tint and Want of break or-variety in the surface, they form

1 1 have not been able to learn any of the particulars of the megsurement, further
than that it was in some degree lonly approxirmate, and by no means rigorously exact,
Tt is visible as a very conspicucus objeot from Dinijpér, which.cannot leas than 25Q
miles distans in & direct live, Thie 1s, in itaslf, & presumption of great height, " -
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yather sombre features in -this landscape, especially in clondy weather. Désjfl.
ing is, as before mentioned, situated on the shoulder of this great mountain.

‘The extent of the cleared part of the ridge, the site originally of a Lepcha town,
and afterwards of a Gfirkba cantonment, is in & northerly direction about 400
yards. The southern extremity, marked by the small building called Pusputnuth
is a narrow neck of land, having on one side a steep declivity, covered with thic‘
forest 3 on the other a more gradual one, with the forestopen. From this point the
hill rises into a broad and almost flat summit, having on it the remains of a Gumby
or Lama mongstery. The northern and eastern sides sink down precipitously, but
to the west and south the declivity is easier. On the western ‘side, there is, at the
foot of this summit, a considerable tract of level ground, which phsses ¥éund from
squth to north, and at the latter corner throws off a broad and tolerably even topped
ridge as a ramijfication to the westward. On the highest summit, round its wess-
ern base, and along this ramification, will be found atiple room, even for a small
town. Water is plentiful and not distant, there being two springs close to the place.s
and sbould more be required, some of the innumerable rills, which are found in
the bigher byt connecting range of Sinchal, could easily be conducted in narrow
channels along the face of the mountain, as is practised in every part f these hills.

Of the climate it is impessible to speak too favorably. Duriag eur stay of two

days, 19th and 20th February, the range of the thermometer was' 39 to 49°, Botk
days were cloudy ; and doubtless, had it cleared up, the thermometer would have
risen higher than 49. But from a single observation of this kind, nothing can be
learned of course as to the temperature of the hot months, which would be the pe-
riod for invalids visiting Dérjfling. We' ¢an, however, determine, from knowing the
elevation of the place, what would be the difference of'amperatum between it and
Calcutta, as it has been found, by a very extensive induction, that an ascent of
about 300 feet occasions a fall in the temperature of the air, amounting to 1° of
TFahrenheit's thermometer?. .
_. The elevation of Dérjfling appears, by a mean of two cotemporaneous observae
‘tions, to be 7219 feet. Rivided by 300, this gives 24% as the difference of tempera-
ture between Caleutta and Dégjiling. ' n the thermometer is at 80° at the
former place, it would be 56° at the latter ; when 909, 66°; and in the very rare cases
in which it reaches 100° in Calcutta, it would be but 76° at D4rjiling. The latter
would then be the highess temperature out of doors: but in a house it could never
rise even to 70°,in $he hottest weather ; while during greater part of the hot wea-
ther and raing:it would not much exceed 60°. Let any. dweller in our city of palaces
picture to himself the establishment of a cold weather suddenly in the middle of the
rains, and he will have some idea of the change in his feelings and health, which a
visit to Déarjfling would prod The t temperature ever felt in the house in
Calcutta is 62°, and this at Darjfliug would be about the temperature of the hottest
season of the year. The following table will put the difference of climstein a
clearer point of view. )

Comparative Temperatures. | Calcutta. | Darjiling.
WITHIN DOORS. 5
Mean tewperature of the year, ] 78° 54°
Mean temperature of hottest month, 1 87 63
‘Mean temperature of ‘eoldest month, ' 65 41
‘Mean maximum temperature of hottest menth, 93 69
gi‘em minimum temgerature of ditto, ; 81 54
ean temperature of rainy season, (July, Au- : : .
gust and September,) v 83 . 59 ]
Maximum temnperature, (June,) 95 71
Minimum temperature, (Januery,) (] 38
OUT OF DOORS,
Maximum temperature, 101 77
Minimun, ' 48 2%

2 Mr. H. Atkinson, the author of a very elaborate r on'the theory of Astronomi-
cal Refractions, .g‘ives as the result of his very extel‘n?i‘v’: induction, 'lrz =H~n,in
which T is the difference of temperature ‘due to any difference of elevation H, and
% a variable divisor, the value of which may always be found, by adding ¢} part of the
difference of elevation to the constant 261. This would give as the rise due to 1* in the
;mi”m case 287 foet, and the difference.of temperature 350. Mem, dstr, Soc. vol, iie
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In the cold season it appears then that the temperature would sink below thie
freezing point. Snow might then be expected to fakll; and this agrees with the el
perience of Captain Lloyd, who visited the spot in 1827, and found snow in the
neighbourhood even in February. We did not observe any snow even on height»
of 10,000 feet; butit is to be considered that there is a great difference af
home in different years, and the present year began here with an anusually:
winter®. Though we saw no snow lying, except on the very ¢édevated ranges inithe
neighbourhood of the Himalaya; yet we saw it falliog on a neighbouring ridge,
not much higher than Dirjiling; and indeed from the temperature observed at the
latter place, 397, it is evident that a very trifling fall in the thermometer would ave
brought snow. K

But it is not so much the mere temperature of a mountain station, (though that
is a great point,) that renders it so delightful a'retreat to the debilitated European,
who for twenty years or more has surfered under the fervors of an Indian sum.
There is a lightness and a buoyancy iu the air, or rather in our spirits, in mountain
gegions, that to bim who has doled away years in the apathetic indolence, inevitas
bly induced by the climate of the plains, and particularly of Calcutta, feelslike talas
ing a new lease of life, or rather like passing into a new and superior state of existence.
Tnstead of that listlessness in which we of the city of palaces pass our lives, apparently
jnsensible even to extraordinary stimuli ; the dweller in the mountains feels an
energy and vigour, a power of exertion and a freshuess of feeling, which is not
found in the plains even in countries sufficiently cold. This exhilarating effect of
the mountain breeze has been often neticed, but never, that I am aware of, satisface
torily accounted for. Perhaps it is the purity of the air,—perhaps the greater dry-
ness, owing tp inereased evaporation,—perhaps neither the one nor the other. That
it is.pot the lightess of the air, secms pretty clear from a well known fact, that our
spirits every where rise with the baroweter, i. e. as the air becomes heavier. Bug
whatever be the cause, the fact is certain, and I appeal to those who, after suffering
‘from the heat of the plains, have escaped to our northern sanctuaries, Semnla ox
LandaGr, whether they did not feel renogated in mind and body by the transition.
It is alone in mountainous countries that we experience that delightful aensation
which renders mere passive existence a high enjoyment.

_ That the advantages of a residence at Dérjiling will be equally great as at the
northern stations of Semla, LandaGr, or Almérah, can admit, I imagine, of no
‘doubt. The elevation being within less than 300 feet of the former, must give it &
" semperature at all times within 1° of Semla. The latitude is certainly lower by 3%,
but it is very doubtful whether the difference in geographical position would amount,
to so much as the former. To which is to be added, that Semla, having a southern
aspect, with nothing to defend it from the heated winds of the plains, would prabably;
on that account, appear to have even less than this little advantage of climate over
Darjfling, which, facing ‘the north, is well screened by the Gardan-kattar range;
situated to the south, and the direction of which is nearly E. W, But this range, as
noticed by Captain Lloyd, will act.a still more important parct i weliomting-the
«climate of the place. For the rising fogs and exhalations of the plains will be check <
®ed in their progress northward by the cold air, which must always rest on the sum=
mit of this mouantain, while the winds will be turped off ; so that if there be any-thing
deleterious in the air of the country at the foqt of the hills, it would be neutralized
s far as Dérjiling is concerned ; being in fact prevented reaching that place by the
gkreen afforded by this range®. The efficacy of a mountain range to modify climate

.

s Tt 8 18 to be thought by many that snow lies in eonsiderable quanti .
ear atﬁmn ; but this isnot thecase. The diffcrence of different yea:‘]s mayl?e ;:’:r{
«d of by the foljov.nng two facts. In the year 1815 snow fell at Nahan elevated” 3
feet, and at Kalsi 2500, and lay deep also on the low sandstone range that bounds the
Dehra Doon tothe south (2000 to .) In 1819 there was ne snow fell on eleva-
tions of 9000 feet. . .

& This consideration involves a most serious objection against the only other mouna
tain station in the vicinity of Caleutta; 1 meon that at Nankladl, in the Casia hiits;
An extepsive tract of low marﬁhz ground, with much of the worst kind of 'ungle.
Borders tliat table land to the north and to the west, When the wind pi-oc 4 fron;
that quarter it must bring with it malarious exhalations ; and that it does so and inevi-
tably occusions the place to be less healthy than it otherwise would be, is the opiuion
of those who know and have lived in the country. The difference of elevation be-
tween D{'”“l!:ag and N(;m}l;l’uﬁl is h:wever too great (2200 feet=7° Fah.) to allow of
any question being made betwcen them, even if thert : grea
hg"'e on the side of the former. ? eré were not the above t ‘d: u:‘




1830.] Wisit to. the. Siccim Modnteing: 117

is acknowledged ; and were it donbtiul, thebase of the great Himélaya chain woald
shows it most powerfully in the fact, that there is no rainy season to the north of
that great belt of elevated land. And'd feel dispored to believe, that this great range
of Sinchul must-have something of a proptrtionate effector the tract to the nowth of
it, and the rainy senson would be much less-violent than at Semla and at Eamdoury,
open to the full blast of the great congtegation of vapours swept from- the \plaims,
And even supposing the ‘question of malarieus exhalations to be worth pothingy it
would still be certain that Darjilirig would have the advantage of thijse places as a
residence in the raitry season, 4t which tirae they ave exeéedingly deeary.. . .

The relative temvperatures of these'several-stations is beat learned by comparing
their elevations, a very trifling allowante being due to those in the north-wgstera
mountains, as before rematked, for ‘their higher latitade?; dnd perkaps to Dﬁ‘xjﬂmg
for its northern aspect. ' Keeping in mind that 300 feet iy elevition is equivalen
to 1° of teinperature; we'may by a glance-at the following table, obtain-a perfect
idea of the differences:of thesé/places, with reference 40 temperature. We may see
by it that Semla is netaly #* colder than Dérjiling ; Landadt, or rather MasGri, 2¢
hotter ; and Almérah 6° hotter. - o :

Dérjfling.

Senla, - MasG#i®. 1 Almérah.

T

86 | 7218 | 6500 5328

. 30

As a lodality for a Sanatarium, D4rjiling has then many clairs oni ‘bur notice;
Temperate climate, a sufficiericy of level ground, a sufficiency of water, inwhich it
has the advantage of Semla ang‘ Landatr, and of building materials, ¥s far, at least,
s stone and timber are concerned. In'thé deficiency of limestone it is no worse
tliin were Semla and Alméra when first established. And that a little careful’ re«
search will succeed as it did atthose places, in detecting the mineral it no great dis<
tance, appears to me very probable, from the fact of the grey-wacke formatidh (with
which the limestone is associated) Being found in the vicinity. That we did not dis—
cover it, is not even a presumptioa against its existence, for we had not the means
to dé justice to the enquiry, being obliged to hurry through the country as fast as
we could, and prevented going off the particular line of route we had chosen to fol-
low. In the article of rides and walks Darjiling offers great advantages. Connected
with a lofty range, which throws out its ramifications in every direction, a level road
of any desirable extent may be cut with little trouble. And though the immediate
8pot itself be inferior in romantic beauty to Semla or Landatr, it has many beauti-
ful places in its vicinity. The forest scenery on the Gardan-kattar range is very
magnificent, and the descent to Ging, which is on the same ridge with DArifling, is
a very picturesque ride. No place can boast of a more extensive view of the snowy
tange, if only on account of the peculiarity of the position, as will be evident by con-
sidering the description before given. Accordingly nearly a third of the horizon is
occupied with these lofty pinnacles, some of which are considered, and not without
reason, amongst the most elevated points of this stupendous chain.

The ground is sufficiently cleared to allow of building being immediately com=
inenced- on, Jittle more being requisite than burning down some jungle grass that
has grown up rather luxuriantly. But in the construction of a road to the place,
some assistance would be required from the people of the country; the present
road, as I have already stated, being utterly uscless as a means of convenient or
even regular communication. The line which appeared, as far as we could see,
eligible, is the grgater part of it through thick forest, the clearing of which would
be the principal part of the work. In effecting this object, the co-operation of the
people of the country would be very useful. They are a hardy and athletic race,
and would be glad to join us if permitted.

__ They are at present living within the Glrka territory, whither they fled to avoid
the tyranny and oppression of the Raja of their country. But they are not satisfied
with their position. The Giirkas being rigid Hindfs, they find themselves subject
to various disagreeable prohibitions, and are made to feel, in fact, that they are what
the knavish brahmin calls outcasts. Free from every sort of injurious prejudice
ahd absurd restriction themselves, they cannot but feel the yoke of a bigotted and
superstitious race, who seem imbued with all the worst spirit of the Hind system,

"5 Dirjsling'is in 27°, Almérah in 209, 30’, Landa iz in 30° 20’, and Semla in 309 40,
%1 cannot refer to the elevation of Landaur s-butit is, if any, very little above that of

asdri. [t "'/, J

.
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They aré, therefore, very ansious 4o return te their country, which is in this aeighe
bourhood, @nd have been lately making ever&eﬂ’w-ﬁmobhin the permission . and
guarantee of our Government to that effet.o The &tskas, however, ave aware of
their value, and endeavour to prevent any sgmmunication with us. . N

There are said to be 1200 of them in the Garka territory under.their chief Ece
Jtoc, whose brother Barajit was murdered by the SiccimeRaja indhe most treachers
ous manner. Barajit’s wife and childrem were also putto death,:as they fell inte
his hands, with the exception of one sow, whom the Raja has spared, but keepa, in
an honorable confinement. By means of this young maa he is endeavourag.to invei»
gle his stray subjects back, but much aa they dislike the Gérkas, they will not ven-
ture to trust him without our guaraatee. It is not that they ave afraid of him, bug
of us ; for were they certain of our indiffe #o their squabbles, they could .drive-
him out of the country to-morrow, as their nambers exceed those of his party, The
Raja’s tyranny and injustioe has the additional stain of the basest ingratitude, for
&t the time that the Glrkas took pessession of his country, he owed his & a8
well as subsistence for many years to shis very man, whom be afterwards so treacher-
ouly murdered. The absence of the.people who belonged to this part .of the
country, for 8o many years, has occasioved it to become a perfect wilderness ; and
even DArjfling itself, once the site of & flourishing 4own, will ere long lose all trace
of its former state. The establishment of a Sanatarium there, ted with the
recal of the people, would however soom give a very different aspect to affairs ; and
I should not despair to seeyiin a few years, the bazér and Bania’s shops, which it once
boasted. At present, the only traces of its having ever been inhabited, besides the

extent of cleared ground, are the remaimswof a Gumbu or Lama monastery on the

summit, and of c&sf Barajit's house ondlie cven strip below to the west. .
The geology of this country is shat of the north-western mountains. In the
last three stages gneiss, of ordinary character, was the only rock observed. Owing
to the thick coating of vegetation however, the rock is very seldom visible, and ne-
ver to any extent. The chief difference in the arrangement of these mountains,
and those between the Satluj and K4li, appears to lie in the small developement of”
the sandstone formation in this quarter, and the absence altogether, in the route we-
had followed, of the clay slate. These circumstances, with the prevalence of gneiss,
seemed to me additional reasors for dotibting that any thing like the true shale of the-
coal formation had been found in this quurter, as stated in the Geological Transactions.
That the specimens of coal, found by Mr. Scott in the beds of the Sabac and Tista .
rivers, belonged to the same class as those so common in our sandstone to the
porth-west, I had always been inclined to believe, and to infer, consequently,that they
were entirely unconnected with the true cosl formation, notwithstanding the use
of the term shale in the paper above referred to. The little insight which oux
journey so far had afforded me, confirmed me in this view ; and I was now chiefly
anxious o see the places described by Mr. Scott, more for my own information and:
satisfaction, than as baving any doubt of the conclusions I had arrived at. I wished,
in fact, to examine this so called shale in sitv, and to compare the sandstone with
which it was associated with that which I had studied in the north-western moun-
tains, and which I supposed equivalent with the newer red sandstone of Europe, and
consequently to overlie that formation in which coal is found. .
With a geology absolutely identical, and a climate the same in every respec
whether of temperature or arrang t of , it was a subject of surprise to
me to find so great a difference in the forest features of the country. Of the five
species of pines found in the north-western mountains, not one is here visible,—a.
deficiency which is particularly striking on entering the hills, the lower ranges to
the north-west being literally covered with the Pisus longifolia, or where it is want-
ing, in the lower sandstone hills, being seen within the first 10 miles in consider~
able numbers. Of the Pinus Deodara, the king of the forest tribes, we could nei-
ther see nor learn any thing. There is the same deﬁgiency of oaks, a genus of which
there are six species in the north-western mountains, and of which I only saw one
individual in our journey. The character of the landscape, which in those moun~
tains depends chiefly on these trees, is, it may be supposed, quite different. Of
the three species of Rhododendron found there, not one was seen by us in Siccim,
Most of the trees I saw were new to me ; the most remarkable exceptions were the
wild date, the wild plantain, the tree fern, the rattan, and a reed, the name of which
1 do not know, growing about 20 feet high, seldom so thick as the wrist at the
base, forming an excellent material for mats, and growing also in the north-

- N.I 8, vol, i,
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wiist, where i¢ s used-for the same purpose:. The bambeo is fourd in great perfee<
thon in these. hills, and: at & grester hoight thaa kshould have supposed it could bears

R grows much thicker tham the bamboo of Bengal, though not equal to the emor-
mous bamboo of Martaban. The Lepokas, however, find their bamboo large
eacugh o serse them instemd of jars te keep.a supply of water in their bouses.
They eut thems into Jengths of abat five feet, and cut away, or otherwise remove
the: partitions at the:kaots. Stich a bamboo will hold about three gallons. The
shrubs and herbaceous plants seem to have » greater ressmblance than the trees tor
tise productions of theother moantains. TFhe-seveval species of Rudusave found the
same,Jamongst which 1 particularly remarked a herbaceous one, with shoots like
the strawberry, which bears asrespberry of vegy solerable flavaury and which, I am
persuaded, would improve by cultivation. The wild strawberry is also found, from
which.I would.ihfer that this fouit might be beought, by cultivation, te great perfec~
tion here'y judging at least from she exesllemt speciasens which. are every. year pro«
ducedin the plaips,—a. eliniats.certainly less congenial to it than one where it grows
wild. ‘Of flowers I only saw the violet, and oae or two unimportant species ; but the
season ‘was not sufficiently. advanoed to.entitle us to expect to. see. any. There is
the:same variety of ferns, messes, licheas, and fangus, that we have to the morthe
woet ;. and .in this: department of botany .my fellow traveller made an exeeHent
eollection. I . :

i Qur two days,~to which period we had limited ous stay,~soon passed away,
and, to:eur great disappeintment, without any improvement in.the cloudy state of
the.atmosphere. - I was unablg to determine evan she latitude of the place, though
provided with the means ; and the arrangessents I had made for settling its longi«
tude by chronomster becave magatory. What was still more momf'xying, we could
not get a fair view of the swowy range, or even of the high peak Kaaching-jinga,
@9 as to takeian asimuth and altitude, which with similar observations in the plains,
<combined with' latitudes and the elevations of the two places by barometer, would
have given thera¢ans of fixing the position and elevation of the peak within suffi~
ciently narrow. limits.- The only observations made, were those of the barometer
aad of tempersture. The former stood, on the 19th Pubruary, at 4 p. M. 23,056,
Therm. 49,7 ; :and on the 20th, at 4. p. M. 23,134 att. th. 47 det. th. 46. These
observations being calculated, give 7134 and 3294 as the height. of Dérjfling; the
wmesan is 7818, which cunnot be very o The temperature, by a register
thermowmeter, was each day minimum 39°, meximum 49°, -

* On the:@1st, finding the weather still. unpromising, we determined to deseend.
With sote dificulty we got a sufficientaumber of porters, for:those. we had brought
from Samdong had there stipulated tiat they should be free to return from Dérjfle.
iug, Some of them, however, were induced to accompany.us, and the full number
was made up by a few that had come in' from the meighbourhood. It had been
thonght advisesble that we skould return by another route, in order that we mighs
he prepared-to say which was proferable. The route by the Sabbak pass, near the
debonche of the Tista river, was said to be the best, and by that we accordingly dee
termined- to return, . :

Our first march was to Takdak, a small hamlet, the residence of a Lama, situate
ed in a north-easterly direction from- Dérifling, and on the declivity of the Gardan-
kattar range. Tlhe firsé six miles was a very easy descent, the road excellent, and
the scenery far superior to any thing we had.yet seen. The road. was evidently a
made one as far as Ging (about four milesy) and so broad, and of s0 easy a descent,
sa to yender this part of our march most agreeable. At Ging there is a small
square building, surmounted by a pyramidal top, and called Ging-chiten or Paspat+
nath, but no other traee of the village which was once here. Tweo miles beyond
Ging, the road which. bad led down the crest or back: of the ridge, turns to the
southward to. descend to the bottom of the. glen which separates the Déyjfling
ridge from that of Gardan-kattur. This part of the road is at first.tolerable, but
gradually gets worse, and finishes with so.steep and. diffieult a descent, that excepte
ing there was little or ne danger, I scarcely ever saw a worse. The first part was
well eleared, and was indeed altogether such a road.as a person would travel for
pleasure ; but the latter part was through a thick jungle, in which the long and: luxu
Tiant grass was particularly the source of much samoysuce and. difficulty. As we
got near the bottom the heat was quite dreadful, we having left Dérjiling about
La¥ pust. 9; and, therefore, had the hottest partof the day to get over the worst
part of the road. 'Great was the setisfaction with. which.we at length descried the
beautiful stream that ran at the bottom of this most fatiguing descerit, which had
occupied us an hour and. thres quarterss The mere sight of the water, and tue
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shady and sequesterell spots that bordered it, soen made. us forget our recent todl, -
while tire clesr and sparkliog fluid was in its refreshing coolness doubly welcome
to our thirsty and purched lips. .

. From this stream, which is 5000 feet below Dérjfling, the road ascends to Takdad,
about 1000 feet, and is far from good. The distance is not above two miles ; when the.
proximity of the village is indicated by the improvement of the road and the increase
of open-and level ground. The village spring, with its rude spout of wood, was-
moxt passed ; and here I had the first opportunity of seeing ose of their beautiful-
breed of cows, far superior to any I had ever seen in the north-western mountains,
and indeed only inferior to our English animal. Immediately after, we found our--
selves at the village ; ons of the most comfortable houses of which, was assigned as:
our residence. . . .

‘The Lama, we were told, was prevented paying his respects by iliness ; and we
were 80 fatigued by our long and difficult march, that we were very glad to excuse
him. We arrived late in the evening, and were glad, after being on our legs all
day nearly, to have a little rest.

The following morning the weather was still as cloudy as ever, but towards 8
o'clock the atmosphere began to clear wp, and we thought we should at last see
the snowy peaks while yet not at too great a distance. But the hope was delusive =
they appeared at intervals, and so imperfectly as only the more to excite our curio-
sity to see them in their full and unclowded glory. Of four of them I was able to
observe the bearings, but only of one the altitude, and even of this imperfectly, as
before it could be properly taken, the peak was again covered with cloud.
bearings were as follows :

No.-1 Broad topped mountain, 340° 15
341 - 00
No. 2. Kanching-jinga, 345 15
No. 3. Sharp peak, hollow to left, 847 30ait.5°.22¢
No. 4. Chamaléri, . 353 50
Feri Pass, the head of the Tista, 1
Sulukfok, bare near peak, no snew, 9
. D.ﬁrjﬂing, .o 235

Ging, 255 .
- Finding that the weather had no appearance of clearing, we were.obliged to leave
Takdak. Mr. Grant, however, went previously to visit the sick Lama, who, it ap-
ared, had broken his arm. He had evidently attempted to set it, as it was found
ound up with splints ; nor did he wish to have it examined : but he expressed a de-
sire for some medicine, which was furnished him. He appeared to know some-
thing of medicine, and perhaps of elemental surgery. He was intelligent and supe-
rior in his manner to any of the people we had yet met with. All our followers, as
well as his own, seemed to treat him with great rev and respect. Turner
mentions the great influence which those of his: class possess. They are not,
however, a distinct caste ; for of any sut¢h division or distinction these people
bave no notion. The Lamas are taken indifferently from every class,—atleast
in Thibet; and are educated to fit them for the duties they have to per-
form. Like the priests of the Roman Catholic Church, they make a vow
of chastity; and this attempt to shake off the feelings of human nature,
is, as in other unenlightened countries, repaid with the credit of great sanctity.
Much of their influence with these people-is derived from the belief that they have
power over the evil spirits of the country ; for here, as in other mountainous dis-
tricts, we find superstition people each wild spot with its peculiar demon. Yet the
Lepchas have more reason, and even philosophy, in their superstition, than might
at first seem compatible with this offspring of ignorance and mental darkness.
The kelpie or bhkt of Siccim inhabits the deep glens and narrow vallies, the tracts
of dank and luxuriant vegetation. His anger is shown by visiting his victim with
su intermittent fever; so that he is, in fact, not a mere ens rationis, but may be
considered rather to be the embodied spirit of malaria. This spirit, it is supposed,
the Lamas have the power of conjuring far away,—possibly into the red sea; and
such is the confid of this people, that they never seem to enquire whether there
is a bhGe (spirit) in such a locality, ‘but whether a Laina resides there. The latter,
it is supposed, excludes the former. Of the existence of the /&t they are perfectly
convinced ; nor do they allow his invisibility to be any argument agsinst their be-
lief. 'I'he death of several people in a village from fever, is considered to be quita
sufficient evidence of there being something there that ought not to be ; and their
phulosopby is satisfied with the explanation which the Lamas give of the matter.
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28d. -Oa leaving Takdak, the rond Jeadsup the 'face of the Gardan-kutturrange,
sadols steep, but not diBculsy - Rdcoupied us three hours, not including haits. - On
this mountain is a fine field for a botanist, the whole of it being covered with thick
fdvest, in>Which dppears &} warietyolf' productions. The top of the ridge.is
brond and quite: flat: it‘'wouldifurnish an excellent site for an experimental garden ;
and a8 it is conadeed witlpfive atrountain, over which:the road to:Dérjfling. would
puss, a bvanch read conld eavily’be made tris- Thesoil, as in all mountain foreats,,
is a¥ich vegetible meuld: /Fhe elevation is 6600 feet, or about 600 feet lowen
than Dérdiling. &+ the lattels place should be found to berdeficient in-even ground,
the top of thierange, which extends seversl miles in length, and is wpwardsiof 204
yards in width, wouldvafferd ample. - A road wight be easily cot.along the top of
this ridge to lead round the head of the glen to Dérjiling ; and as the forest seen:
nery.oa it is-superb, - sueh 2 Toad wounldiafford a fine ride to the invalids at that
place. It would extend several miles, and be-almost Jevel the whole way. "
1 Fram the summit we had an easy desesnt of 20 minutes to an open spot on the
declivity of the range, whence we a view of the plains, but dim and indistineot,,

. awing to the unfavourable state of the atmwsphere. -The stream of the Tista was

distinguished flowing to 8. 40° E. Csliémpung, a fort in. Témsang, a dis-
trict of Bhutén, or-the country of the Dhervaa Réjh, was pointed eut to us : it bore
N.92° E. We sat down-here :on: a grassy bank; and idled away a half hour.
pleasantly enough, gazing onthe various festives of the scene spread out before us,
remarking particularly how very different adeountry it looked from shat througiw
which we found our way to Dérjiling.. s4n hour’s further descent brought us. to a
part of the ridge where we ohserved some substantial huts, as well as various signa
of a vigorous system of clearing being in operatiom: Here we expected to halt, but
owing to some objection, which we could not very: well understand, they took us
on about half an hour’s farther walk, where, just belaw the crest of the ridge. alo:
which our descent had latterly lain, we found a most cowfortuble and substanti
farm-house, the best half of which was given up for our accammodationy while the.
fawily retired to the other. The day was cloudy and bleak ; and notwithstanding
our warm clothing and the annoyance of the smoke, we were glad to light a fire in
our room. The people of the house very sociably joined our fireside, and took:
the opportunity of contemplating us at their leisure.

Here we began to fear our pragress would terminate,—at least for some days ; the:
porters who had come.on frem Shmdong positively refusing to proceed any farther.
The delay threatened to-involwe us in very serious inconvenience, as we had been-
obliged to leave S&mdong but ill provided. either. with clothes or food, and the ar-
ticles left behind had not, ‘a8 promised, .been forwarded. After much discussion,
we at length agreed to giva them a day te collect porters, and if not forthcoming:
by that time, that the remainder of .the Simdong party must.go on with
us. It was.now we began to feel how little we were indebted to the R4ja or his
arrangements for the progress we had hitherto made ; and it began to be a subject
of, regret, that we had not furnished oursclves with some mare pressing introduc~
tion to him than that we bad received. We had no idea that we should get away
under several day’s detention, for we knew not where the new hands were to come
from, the country appearing to us .quite deserted ; and as to those who had accom-
panied us, though they were well satisfied with the treatment they had received,
and though to induce them to exert themselves.on the occasion, we told them they
must go.on, failing the relief, yet it is very doubtful I think if they would. have
stirred a step further. There was, however, no help for it, and we were obliged
‘l?e content. ourselves. with repeated injunctions to have the new men ready for
the 24th. .

The following day ° - T enltien Lot
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On the 24th we found all in readiness for our proceeding,—or at least were told
s0; and we accordingly started after breakfast. Our route lay along the crest of
the ridge with very little descent, till we came to a solitary farm house. Here we
found we were on the edge of a steep and most fatiguing and tedious descent ; and
it was represented that as the baggage was all in the reuar, and the day now pretty
well advanced, it was doubtful whether the porters would reach the foot of the
descent where we were to encamp, by night-fall. On furtber questioning them, it

. appeared that the new recruits were only half the number we had demanded, and
that they had kept this circumstance to themselves, expecting to be able to return
for a second load in sufficient time. Finding, however, that this was not the case,
they proposed we should halt here, by which means they would be able to effect
this arrangement., We were vexed at this unlooked-for delay, though we could nos
be angry with the people, not only from the motive of their silence, which was to
avoid troubling us, but also from the good will they had manifested in wishing to
work ‘double tides. Bat as complaint and vexation were equally unavailing, we
were compelled to halt, at least till the people had returned for the extra loads, when
we thought we could by a better arrangeent, and by dispensing altogether with
the most bulky and useless part of the baggage, manage to proceed the following day
with even our diminished number of porters. We therefore gave orders for a halt,
and sent back the men as they arrived to bring up the several articles left bebind.

. The only house at the place which was comfortable, though not large, was tenant-
od by a very interesting fumily ; and short as our intercourse was with them, they
established such favorable ilnpressions as not to be soon forgotten. The gudemasn
was out when we arrived, but his wife welcomed us equally cordially. The prinei-

room was soon cleared out for us, and the two young boys set to work to light
the fire. Of these one was lame, from some hurt in his thigh, and though evi-
dently, from his countenance, occasionally in great pain, yet shewed more equani-
mity and fortitude than I should have expected from so youung a child. We did not¢
observe the slightest display of pettishness or fretfulness. The other, who was
younger, was a funny little fellow, and often making us laugh at his strange comia

ways, we nicknamed him Scaramouck. At the same time the rest of the
family were busy in making room for us, our host’s sister was sent to the spring
with one of the large bamboos I have mentioned, to bring water. Another was busy

_ pounding rice, assisted by the oldest of the children, a little girl about eight or
nine years of age. This latter, though, like the other two, far from regular featur-
ed, had yet a very expressive and prep ing counte! , and her behaviour
fully answered to her looks. We tried to recommend ourselves to the children at
dinner by offering them a biscuit, glass of wine, &c. but whatever we gave was imme-
diately carried off to the mother, whose permission was always thought necessary 5
or perhaps they wished to shure these gifts with her. The bebavipur of these chil-
dren, without being so riotous as those of Europeans, was extremely natural and in—
teresting, forming a most striking contrast to any thing we had ‘ever observed of
children in the plains. That they were grateful for the notice we took of them,
was evident on our departure the next morning, as they stood looking after us
with very serious countenances as loog as we could be seen. Little Scaramouch, in
particular, seemed very much to regret our departure ; and few as were the links of
sympathy between us and these rude and neglected people, yet such is the churm of
natural gondness and simplicity of feeling that I really believe the regret was mutual.

These people are all rather square built; some so much 8o as to be clumsy.
This is often the case with the women. Of the two sisters of our host, one was
about as broad as she was long. She was really a bouncer, and would have form-
ed a fine contrast to one of our modern wasp-shaped belles, equally removed from
symmetry though on the other side. The other sister was not quite so much in
the Dutch style, though still far from possessing the form described as *“ fine by
degrees and beautifully less.” But she had a very expressive countenance,—
one the farthest possible removed from that of a Hindustanf beauty!, yet one

-which, every time it was scen, would be thought to improve. There was a min-
gled air of sweetness and gravity, which gave a charm to features that, taken singly,
were, perhaps, every one of them, faulty. It was, in fact, 8 European face, and
one of much meaning. This girl came the neavest to what I may call a Lepcha
beauty of all that we saw. She was betrothed to one of the young men who ac-

" companied us, who appeared every way worthy of her. He was a fine active good

! The Hindustani, in all that regards form and feature, is a Greek ; only with a
darker skin. I remember ap engraving of a Greek girl, which every one who saw it
wistook for a Hindustanj, .
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hamoured and intelligent young fellow, and good looking withal. They had been
betrdtlied many years, and had no immediate prospect of being married, inasmuch as
he had not yet made up the preseht, which it is usual for the parent, or he who
stands in loco parentis, to exact from the suitor. [In fact, in the enquiries suggested
by the interest we took in this woman’s history, it was completely established that
they buy their wives. The price of the article in question, which it is evident was
rather above par, was 100 rupees. Mr. Grant, desirous of assisting the lovers, ask-
ed how much yet remained to be paid, and was told 40 n:reel; but to his offer to
advance the money, it was answered, that though not paid, the lover had collected
the sum, and that the wedding would now take place immediately. Apparently
there was some feeling of delicacy that interfered with the acceptance of the offer ;
por will those who have seen the people, deem it chimerical to ascribe such and
even greater delicacy of feeling to them.

During the betrothment the lovers have every facility of meeting, which is a
politic measure, inasmuch as it must tend to hasten the period of the pay-
went. They do not, apparently, like the term duy being applied to this singular
arrangement. In fact, they pretend it i3 merely a present to cover the ex-
penses which the guardian is subject to, both in providing the marriage feast, and
in endowing the bride with her proper share of goods and chattels. They appear
to have learned, in their intercourse with the plains, that it is a custom confined to
themselves ; and having been, I suppose, rallied on the subject, they try to hide the
real nature of the -transaction from themnselves, or at least to disguise it. It is
worthy of remark, that the same custom, with many others, probably borrowed from
Thibet, is to be found in our north-western mountains, though Hinduism is fully
established there. Of these the most singular is Polyandry. It would be a curious
inquiry to ascertain how wowen came to have such opposite relations amongst-
these people to what they have in every other nation : having rooney paid for them

« iastead of conveyving dower to the husband, and the allowance of several husbands
to one wife, instead of, as elsewhere, to one husband several wives. Doubtless
these national discrepancies had their origin in some peculiarity of situation or
history, which it might be worth tracing.

The following morning, having previously reduced the baggage to the lowest
possible compass, we left Gyal,-and immediately commenced the steep desceat
of the ridge. The road was very bad, and in some places not even quite safe, so
precipitous was it. But for the trees which conceal the danger, it would perhaps, to
many, appear impassable, Certainly it could never be made a good road for gene-
ral travelling. ' The approach, therefore, to Darjiling by the Tista side, was no
longer a question. Towards the foot of the descent the heat became very oppres-
sive, and we were delighted at Iast to find ourselves in the river bed, and a beauti-~
ful natural basin of great extent and depth, as smooth as a millpond, and with sandy
bottom, offering us the great refreshment of the bath—a refreshment which, in
these mountains, is almost always within the reach of the heated and jaded traveller.
Our camp was only about a mile beyond this beautiful spot, on the bank of the river,
but in the middle of a thick jungle, the elevation being little beyond that of the
pluins, We had as usual a wigwam to sleep in, but preferred spreading our table
for dinner on the fine level and gravelly beach of the river, with no other canopy but
that of the sky. At night we trusted to a blazing fire and two Lepcha sentries, to
keep off wild animals, if there were any. It is probable there are tigers.

On the 26th we marched, and there being no village, were obliged to bivouac as
the preceding day, in the jungle. Our route at first ascended the lofty ridge,
which here shuts in the nver valley, and then pursued its course a{ong the
face of a higher range, passing round the several shorter glens or ravines by which
it was intersected. Of rocks we had hitherto only met with gneiss, but lere the
grey-wacke slate began to prevail. We did not see any that was likely to be useful
for roofing ; nor did we, as I expected, meet with any limestone. ~But as our
researches were confined to the immediate line of route, it is not the less likely to
be found associated with this rock as to the north-west. Our route gradually
descended, till we halted in the bed of a stream ata place called, Salam-gbla.

While on the road, Mr. Grant received two nusical boxes that he had ordered
from Calcutta, when leaving Malda, and which he had intended as a present to the
Rdja. Highly as we thought of the intelligence of these people, and great as we
had observed their curiosity to be, the interest and admiration expressed by them
oa hearing these toys in action, exceeded what we had anticipated. At first they
stood and listened in breathless admiration, not one of them venturing to speak.
At last one of the most enthusiastic burst out into a loud laugh of wonder-and
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delight. He threw himself on the ground, and appeared quite in an ecstacy of
enjoyment; nor were the others much less affected. We cquld not hut contrast the
natural and unsophisticated bebaviour of these wild mountaineers, with what would
bave been that of any number of Hindustanis, whether high or low, under the same
eircumstances. After the first edge of wonder was worn off, they began to look
more closely at the box. One of them, who seemed more intelligent than the rest,
undertook to explain the matter, as be understood it, to his less clever compani-
ons ; and to judge by their countenances, {for we did not understand what passed
between them,) the lecturer must have acquitted himself pretty well. But the
discovery of the cause of the music did vot abate the pleasure they took in listening
to it. At meals, when we -generally had one of the boxes playing, or when we
stopped on the march to rest, as soon as ever the silver tones of these beautiful
little toys were heard, there was a group of most attentive listeners assembled
round us. Nor would one of them leave us as long as the box continued to play.
. The following morning we marched for Sabac-gvﬁn, which was to be the term
of our mountain travels, the place being situated, as we understood, at the gorge
of the Sabac pass or river, where it quits the hills to join the Tista. The route
was, the first half, a rather steep descent to the river bed ; the remaining half was
easier, being in the bed of the river, and consequently almost level. Sandstone
tegan to be observed in the descent, but in the river bed it hecame fully establish
ed; enormous strata of this rock appearing to compose the huge walls, many thoue
sand feet in height, which composed the banks of this river. - The first glance at
this rock showed that it was the same I had supposed, and confirmed my opinion
as to the little value of the coal that had been found in it. As we advanced, the
speciinens of coal began to show themselves, evidently mineralized logs of wood,
-their pature being perfectly evident, as viewed in their native sites, though in the
only specimens we could detach it be rather obscure, most of them, though bitami-
nised and of a black colour, have yet a nearer resemblance to stone than coal, be-
ing fully as beavy and notfless hard. Sometimes these kernels, as they may gene.
rally be called, are of a grey colour, and look like indurated mud.  This Iatter
substance, when in great quantity, assumes the form of a vein ; and io this case
its substance is fissured in every direction. This is what appears to be called slate
¢lay in the Geological Transactions ; though it is certainly not slaty in its structure.
I would as little think of calling the blacker varieties bituminous shale. But not to
dispute about names—it may be sufficient to say, that the substance in question is
not the bituminous shale of the true coal formation ;—that, on the contrary, the
sandstone in question is, if not the newer red sandstone, one still more recents and
that there appears to me no prospect of discovering coal in this neighbourhood ;—1I
medn i any thing like profitable quantity. :
- In the evening we went on the elephant to visit the pass or debouche of the Tista.
Just before leaving the hills, it collects itself into a smooth and level sheet
of water, inore resembling a lake, from its great breadth, than a river. The moun-
tains, thickly wooded on each side down to the river’s , udd to the deception; and
on first coming in sight I could not be persuaded that it was not a mouyntain lake.
From this beautiful and calm expanse it precipitates itself at one corner by a rapid,
which I'found it difficult to believe had ever been ascended by a cance. Below it,
about half a mile, there is a_second, after which the river, though still having a
strong current, is, Ishould think, navigable. . Its breadth here is about eighty or
ninety yards ; its depth probably ten or twelve feet. On the extensive sands forme
ing its shore, particularly near the patches or islands of jungle grass, we saw na-
merous impressions of tiger’s feet ; and returning home, we heard the deer calling
in every direction.

On the 28th we marched to Silgtri, about five or six miles through an open
forest, in which the -elephant had no difficulty in making progress. The remain-
der, about ten miles, wis through a well cleared, high, and latterly caltivated
country, the Mahanundee being to our right and at no great distance after emer-~
ging from the forest, The following day we marched to Phénsi-déwa, through a
well peopled and well cultivated district. - On the 29th we reached Titalfa, and
took up our residence in one of the bungalows there. . By evening the dawk
bearers arrived, and we left Titalia for DinajpGr the following morning early. At
Dinajptr I saw the hill raspberry, in Mr. Elierton’s garden, raised from seeds com=
municated by Mr. Grant. The plant was exeeedingly. thriving, and would, I should
conclude, bear fruit this year, or at furthest. the next. Fromn Dinajpir we proceed-
ed to Malda, whence I came on by Berhampore and Kishenagur, and arrived in
Kalcutta on the 8th of March, having been just thirty days absent, -
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HI.—Further Remarks on the Property of enduring Drought, and the
carnivorous Propensities of a Species of Paludina.

In the 363rd and following pages of the '1st vol. of the GLEANINGS, I related
some facts connected with the power of enduring drought, possessed by a small
species of Paludina’, and ventured several- suppositions to account for the ap-
pearances observed. - I have now the pleasure to offer subsequent observations,
continued through several moanths, illustrating the subject, and if not ahsolutely
confirming, at least stronply supporting one of my conjectures. I shall relate my
experiments in the order in which they occurred. . .

On the 17th September, 1829, I observed; that out of seven Paluding procured
from the pool formerly mentioned, and left in a tumbler of water, one had fixed it~
self to the side of the glass by the outer surface of the operculum, which was per-
fectly closed : in which situation it was left dry by the evaporation and fall of
the water. The animal having, apparently, selected this situation of its own ae-
cord, I thonght it a good opportunity of trying whether it would outlive the ex-
posure for a short time ; and accordingly poured off- the remainder of the water,
leaving the shell adhering to the glass in the situation which it had chosen. On
the 24th September I poured water into the tumbler until the shell was immersed,
and, on examining it three hours after, had the pleasure to find the animal alive
and vigorous, and crawling about the tumbler. During the interval, the weather
was perfectly dry, and on the last day,the wind was quite hot, in consequence of the
unusual drought. : .

On the 4th October I took: four of the specimens above mentioned, and placed

. them in a glass vessel, covering them to the depth of one inch with earth, which I
wetted to make it adhere firmly. The vessel was nailed up in a small box, and
was carried om a hackery, exposed to-the sun, to a distance of 40 miles, when it
was placed in a godown and neglected for some days. On the 1st November I took
up all the specimens and found the earth so dry that it was capable of being re-
duced to powder between the fingers. - No rain had fallen in the interval. I placed
two of the shells in a tumbler of water, and enclosed the other two in earth as be-
fore. In the course of twenty-five minutes I had the satisfaction of finding one of

.

the Paludine crawling about in the water, as if nothing unusual had occurred, and

shortly after the other followed its-example. This I considered almost an esperi-
mentum crucis, but resolved on still further trying the powers of the remaining
two animals. -~ - - -

. On the 17th January, 1830, three months and a balf having elapsed since the
two remaining shells had heen deprived of water, I immersed them in their native
elenient : one shell immediately rose to the surface, the animal having died, and
baving been completely desiccated and withdrawn into the apex of the shell : but
the other shell appearing to be still filled by the animal, I continued to keep it
separate in water, although with faint hopes of seeing it revive. However, as its
former companions, which had been kept in water since their release, were then
torpid, probably in q of the coldness of the weather, I thought a chance
was left ard changed the water at intervals. On the 3rd February the weather hav-
ing become warm, in consequence of the eontinued drought since August, I was
surprized, a few minutes after renewing thie water, to ohserve the little Paludina
moving about, after a torpidity of four months, during three and a half of which it
had been destitute of water,.so indispensable to most aquatic shells. The same
heat cavsed its tWwo former companions to move about in their vessel of water.

These experiments strongly support the probability of my first supposition being
correct ; viz. that the animal, in its perfect state, has the property of retaining
within itself sufficient moisture to sustain vitality in the clay, under the bed of the
pool, until the return of rain ; but to place the matter beyond all doubt, it will be
necessary to institute fresh experiments during the three months of the hot winds,
and to place Paludine in the earth, at various depths, in places exposed to the sun
and hot wind. - . )

. My remaining observations relate to an unusual, although not altogether an une
known occurence; viz. that of a shell, belonging to a family esteemed phytipha-
gous, possessing a zoophagous propensity. This habit occurs in the same animal
upon which the foregoing experiments were made.

1 This shell I deseribed, without a name, in vol. i. page 363. As no other Paludine
‘is known to possess & colcareous operculam, it is doubtless a new species ; I shall there-

fore call it P. Cerameopoma, from Kepapcos testaceus, and Hwpsx gperculum.




126 On the Climate of the N. WW. Mountains. [Arnmx-

Y had first occasion to observe this' property in some specimens which I had
gathered in August, 1828, and had put in a glass vessel with some tadpoles.
One of these being transformed, and dging two days after, I found the Palydine
fustened on the carcase of the frog, and apparently feeding on it, as it shortly dis-
appeared altogether : the other tadpole dying, was served in like manner ; as well
as a small fish-like animal from the same pool. The landshell Helir memoraliis,
belonging to the phytiphagous family of the Cofimacee, has been observed feeding on

dead animal substances : and thus far the anomaly in our shell is supported by a-

parallél example : but, as the following experiment will show, it proceeds still fure
ther and devours living animals. :

On the 5th September, 1829, I caught a Paludina, and placed it in a tumbler of
water. It soon crawled to the surface, and commenced swimming. I observed it

with a lens, and found that the mouth was longitudinal, and that it was capable of-

being expanded to an oval shape, discovering inside, a bunch of prominent, hard, and

parallel longitudinal plates, the edges of which were directed outwards : this bunch-
moved from the top to the lower part of the mouth with great quickness, thereby -

creating a slight current on the surface of the water, which conveyed the scum into
its mouth, where it appeared to be swallowed. It appeared to make attempts to
seize a miriute living spider which bad fallen accidentally into the glass : the spider
was, however, too nimble, and succeeded in mounting the foot of the Paludina, where
it remained in security. The animal made various attempts to reach the spider
with its head, but without success ; and finally, the spider was forced to the end
of the tail, by the action of the inuscles, aud was floated off. 1 brought the spider
into the current, by blowing it a second and a third time ; bhut the efforts of the
shell-fish were cqually unsuccessful, and the spider escaped in the same manner as
atfirst. I then procured a jumping mite, with long spider-like legs, which I floated
on the water, and blew iuto the vortex caused by the shell ; on reaching it, the
Paludina seized it, and dismembered it in a trice ; and in a very few seconds had
swallowed a great part of the animal, rejecting only one or two small fragmeants.
The operation I observed under a lens. I intended to have tried it again; but
when I had leisure the weather had become too d:{, and the jumping mites were no
longer procurable. I havk since fed Paludin, with musquitoes, newly killed, and
floated on the surface of the water : these were soon attacked and carried to the
bottomn ; the body and soft parts being.eaten, and the wings and legs rejected.
Isinglass also proved a very attractive food. )

This little, and apparently insignificamt shell-fish, thus’ appears to perform an
useful part in the arena to which it is confined. Inhabiting, in general 3, stagnant
pools and ponds, in which it sometimes absolutely swarms : it doubtless devours
and assimilates the vast quantites of insects which are drowned in the waters fre-
quented by it, and the bodies of such aquatic animals as are newly dead; there-
‘by contributing to the salubrity of the surrounding air, and forcing upon us the
truth of the conclusion so continually recurring to the enquirer in natural science,
“ that nothing was made in vain.”” The total extinction of the race in ditches and
pools, liable to occasional drought, and therefore the more in want of purifying
agents, is effectually and admirably guarded against by its capability of enduring
privation of water and food, as exhibited in my first mentioned experiments.

Bindélkhund, February 9th, 1830. W.H, B,

.

IV.—On the Climate of the North-H estern Mountains,
. To the Editor of Gleanings in Science,
SIB, * '

ed to the plan of your work, it will afford me pleasure in transmitting to you simis
lar tables in future, for publication. ) :

The instruments I am in the habit of using, are of the best descri