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: No. 1.—1879.

~—

L.—O0n new specics of the Genus Plectopylis of the Family Helicide.—By
Lixvr.-CoroNeL Gopwin-Avsies, F. R. G. S, F. Z. S, &e., late
Deputy Superintendent T@oyrapl; ical Survey of India.
(Received October 7th, 1878 ;—Read March 4th, 1879.)
(With Plate 1.)
Since the paper on the shells of this group of Helices was mublished
in the Proceedings of the Zoological Society of London, Nov. 176, 1874, T
r have had the good fortune to obtain three new species, one from Tenasserim,
among’ a collection of shells made by Mr. O. Limborg, of which a list is
being prepared ; the other two are from Hastern Assam, I give a plate,
drawn with the aid of the camera luecida, Shewing enlarged the arrangement 2
of the internal plice, which differ materially from all those I have as: yet
' exeznined and figured ; these diffe ences form the best of clwmcter? b}: which
ghe species may be determir 4. Some conchologists may be mchfwd .to
r doubt the lmrsist('nco of these internal characters : personf\l observation iz,
i " however, the best means of settling such a point. Having a very large
‘ number of P. brachydiscus, described below, 1 set to work and broke open
* 42 specimens without findiMe the very slightest variation; of P. brakma
thirteen wore examined with the same result ; there is some slight variation
t in the young, but only ins0 far that the barriers shew an undeveloped state,
, the general :u'r;mgcmunt being the same, In P. ackatina, 1 found perfect
shmilarity in some 12 specimens, and the result has been similar in all other
! species that I have examined, I think we may therefore feel certain
that such internal structures, depending as they do on the form .of the

1




2 Godwin-Austen—On new species of the Genus * [No. 1,

animal, its mantle and secreting organs, will be as persistent.as the shell
itself, and that their form and relative positions being more eomplicated
and more pronounced than mere outward shape, any divergence in the
former iz of importance and more noticeable and noteworthy in a specific
sense. 'The animal, T am sorry to say, I have never had an opportunity of
examining very closely.

P. shanensis, Stoliczka, (J. A. 8. B., 1873, p.,170,) overlooked in my
first paper, is I find, the same as P. ¢rilemellaris, which T described in the
P. Z. 8., Jany. 1874, from Burmah; so this last title will not stand.
Ferd. Stoliczka’s fine collection of shells passed to the Indian Museum, and
Mr. G. Nevill compared the two shells and sottled their identity. It
should be placed after No. 12, perareta.

Helix (Plectopylis) brachydiscus, n, sp. Plate I, fig. 1.

Shell dextral, nmbilicus very open and shallow, very discoid, rather
strong, dull umber-brown, epidermis thiek with a cloth-like texture, finely
and beautifully ribbed longitudinally ; in young fresh shells thie upper outer
margin is closely set with a strong regular epidermal fringe about 075

- inches long,  Spire quite flat, approaching the concave in some specimens,
the apex itself having a subpapillate form. Whorls 7, the last rather flat
on the side and angular above, descending at the aperture, which is very
oblique and oblate. Peristome strongly reflected, thickened, white, the
margins connecfed by a well raised ridge, notched above and below. A long
borizontal lamella is given off from the upper middle portion of this
towards the vertical parietal lamina, but only extends for 0-20 inches,
then terminates, but at -15 inches is again developed, becoming thicker and
higher as it approaches the vertical lamina and ending just short of it,
in this respect being similar to P. perarcta. :

The parietal vertical lamina is pointed above and gives off from the
lower basal end a short lamella towards the aperture, {md a very slight
short thin, free lamina is to be seen just below the vertical barriers, Pala.
tal teeth simple, six, the 2nd, 8rd, 4th and 5th, are the best developed, the
1st and last are small, 2nd the longest.

Animal not obgerved.

The measurements of the specimen drawn and of the largest specimen
are respectively—

Major diam. 0:82. Minor diam, 0-68% Alt. at axis about 024 4,9

» ”» 0-95. " 1 083, »” 1 t 028-

Has.—This shell was foupd by Mr. O. Limborg on the high range of
Mulé-it, east of Moulmein, Tenasserim, and in the neighbourhood. Hg
collected an immense number in a dead bleached state, but only a dozen in
a fresh state ; the others were, however, exceedingly valuable for proving,
as above shewn, the persistency of the internal structure in all
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1879.] Plectopyliz of the Family Helicide. 3
*  This form should be placed between No. 11, P. pseudophis, and

No. 12, perarcta in my key to the species, vide P. Z. 8., 1874, pp. 612, 613.

Helix (Plectopylis) Oglei, n. sp., Plate I, fig, 2. 5
Shell dextral, widely umbilicated, sub-discoid, dull pale brown with

- close-set sienna markings rossing the whorls. Epidermis thick and nacre-

ous, and somewhat rough. Apex flat but slightly concave, the whorls rising
regularly. Whorls 8, the last descends slightly near the aperture, which is
very oblique and ovate. Peristome slightly reflected, white, continuous on
the body whorl, but not strongly developed. Palatal teeth 6, 8rd, 4th and
-oth equal, Gth longer, dp\fl)le. On the parietal side is one single vertical
lamina with buttress-like supports on posterior side above and below.

Major diameter 0°65 ; minor diam. 0°58 ; alt. axis 0:25 inches.

Has.—The above shell was discovered near Sadiya, Assam, by Mr.
M. T. Ogle of the Topographical Survey, after whom I have much plea-
sure in naming it. Mr. Ogle collected and sent me a very fine collection
of land-shells from this eastern part of the Assam valley, comprising many
new and interesting species, which I am engaged in working out. The
nearest species to P. aglei is serica of the Burrail Raugze, but the former is
very much larger and may be known at once by its less flattened form and
darker rougher surface. In the synoptical table of this sub-genus, P. Z. S,,
1874, p- 612, this shell should follow No. 1, P. serica, G.-A.

: Helix (Plectopylis) brahma, n. sp., Plate I, fig. 8.

Shell ginistral, rather closely umbilicated, discoidal, pale ochry-brown,
finely and regularly striate. Apex flat yet slightly conyexs. Whorls 7,
last angular above and rounded below, slightly compressed behind the
aperture and hardly descending. Aperbure Iunate, oblique. Peristome
slightly reflected and thickened, white, continued as a callus on the body

* whorl.

Internal structure complicated ; the parietal verfical lamina is strong
and gives off a short horizontal lamella at the lower end; above this are
two other and parallel free lamellw,* both short, the lower being the best
developed ; the upper is occasionally united to the upper end of the vertical
barrier. There is a very thin thread-like lower free lamella extending to the
peristome and uniting with the parietal callus. The palatal plice are
arranged in two rows, those of the anterior row are few and large, four in

# In three cases out of twelve I examined, the upper 7eimella was united to the
vertical barrier, but this does not affect the order of position and arrangement of all
these procémos in this specios.



4 H. J. Hnrman—Operalio;wfor obtaining [No. 1,

number, the two upper long, narrow and adjacent, the 3rd is a flattened
dome-like mass, the 4th is long and curving inwards. Behind this at a short
distance is the second row, consisting of fourteen very minute, closely
arranged, thin, longer or shorter tooth-like processes, those on the upper
side being slightly the largest.

Dajor diam, 085 ; minor diam. 032 ; alt. axis 02 inches.

Hap.—This very interesting new form was also obtained by Mr. Ogle
near Brahmakhund, eastern Assam, at 1,000 feet elevation.

The arrangement of the internal barriers is unlike any species of this
sub-genus I have yet examined, und shews a decided departure from the
usual North-East Frontier forms, a sort of foreshadow that in the mountains
further east this particular development is to be found of a like or more
marked character,

In external form the present species resembles P. shiroiensis, but may
be distinguished from it by the coarser cpidermisand more regular striation,
and the broader wider size of the last whorl near the aperture, shewing no
constriction. It is of interest to note that the flattened dome-like barrier on
the palatal or mantle side coincides with the vertical barrier in P. shiroiensis
where gve see the distinet result of two teeth fused as it were together.

This species should come in after No. 18, P. refuga, var. dextrorsa, as a
sub-section 3’ of group B of the key in P.Z. 8. Palatal vertical plice only
compound, in two rows, numerous, Horizontal parietal lamina short.

B g e il

11.—On the Operations for obtaining the Discharges of the large Rivers in
Upper Aséam, during Season 1877-78.—By Lreur. H. J. Hazmyax,
R. E., in charge Assam Valley Series, Survey of India. Communicated
by Masor-Gryp. J. T. Warker, R. B, C. B, F. R. 8., Surceyor
General of India.

[One of the Survey Operations during the field season of 1877-78 was
to explore as much as possible of the region between the Subansiri and the
Dihang Rivers, with a view to ascertaining which of these two aflluents of
the Brahmaputra river had the best elaim to be considered the recipient of
the Sanpo River of Thibet. As there was reason fo fear that political
difficulties might intervene to prevent the survey officers from proceeding
a sufficient distance into the interior to seftle this disputed point, Lieut.
Flarman was directed to measure the discharges of the several rivers at
various points, and to ascertain the volume of water in each river in order
that additional evidenee might be forthcoming on an interesting geogra-

phical problem. The following paper gives the details of these operations.
J. Wi

p®
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1879.] Discharge of large Rivers in Assam. 5

The first river measured was the Subansiri, The method of proce-
~dure was as follows, and the same method of work was adopted for all the
other rivers :

A gauge-post was planted in the bed of the stream to note the varia-
tion in level of the water during the operations. Four parallel lines were
laid out across the rjver, at a perpendicular distance apart of 758 ft.,
the shore portions of the lines being marked by flags (vide fig. 1).

BB \}h A et 235}
Boor c\ pop
S pilE
g !2 : B_p

BE_ B A
’ _ ] i
12/ \ 'é\ . ﬁ\
Fig. 1.

Base lines A B and C D were measured, and on a plane %able a
chart was made on the scale of 70 feet = 1 inch showing the lines of flags
and the margins of the river. The section was obtained in the following
manner :

A small dug-out (canoce) was anchored at (@) and the cable eased off
until the observer (myself) in the boat was exactly on the upper or first
line A C. A signal was made to an assistant stationed with the plane
table at B or D, who at onee eut in the position of the observer in the boat
on the line A C. Soundings were then taken, and the boat let down to the
9nd line or upper line of the “ Run.”” The position of the observer in the
boat was again cut in and soundings were taken ; and so on for the remain-

ing two lines. The boat was then hauled up, the grapnel raised, and a new

position (a,) taken up.

It was found that in most cases, the line joining the four sounding sta-
tions obtained from one anchoring position, closely agreed in direction with
the surface flow of the water at that part of the river.

The jnstruments for measuring velocities were dises of wood 8 in.

diameter and § 'in. thick, marked by a little mass of cotton

% wool thrown over a peg standing upright in the centre
& of the disc (fig, 2). Also tin tubes, 1 in, diameter, closed
Dise, at one end, varying in length from 2% to 10 ft., containing
Fig. 2. enough water to sink the tubes, so that only 8 or 4 inches
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of them remained above water (fig. 8). In the
mouth of the tube was a cork and some cott
wool for a marker. I obtained from Calcutta a
number of hollow balls 8 in. diameter, for sub-
surface velocity measurements : I did not get them
till February and found that unfortunately they
were defective and were of little use to me.

1 had also a current-meter by * Casella,” with
which I intended observing sub-surface velocities.
Capt. gWillans, R. E., Executive Engincer, Shil-
long, very kindly designed and had made up for
me an effective apparatus, a lift by which the

Fig. 8. current meter could be lowered and fixed to any
desired depth in the water, could be started and stopped at pleasure, and
raised easily to allow of the record being read off. Unfortunately, when
too late, I found that the meter would not work except with a very high
velpeity of water, and those records obtained were untrustworthy.

The method of measuring the velocity was as follows :—

The boat was moored on the upper line A C (vide Fig. 1), and the
floating instruments dropped into the water. The general line of direc-
tion taken by the floats was observed with a prismatic compass ; on the bank
were two observers M and N, each furnished with a good pair of binoculars.
A recorder, with a large chronometer (Dent’s) beating half seconds, was
seated at O. A

The flag staves were thin and straight. When the observer M saw a
float cross his line B F he cried “ past,” and the recorder at O noted the
time in his book : when the float passed the line G H, the observer V" cried
« past” and the recorder noted the time. The interval between the two
noted times, gives the time taken by the float to pass over the “ Run.”

The following example shows the method of computation adopted in
the majority of cases : “of course it sometimes happened that the section of
the bed of the river between adjacent seetions where velocities were taken

Sna Level of water S5  was as in fig. 4, or the direction of
= the flow of the water at a differed
— greatly from that at &, or the obser-
e vations at one of the Sections were
antrastworthy ; in such cases modifi-
commmended by one's judgment
le gives the type of computation

Fig. 4.
cations were necessary and methods re
were resorted to ; but the following examp
adopted in most cases :—

The length of run = 50 feet.

F e




1879.] Discharge of large Rivers in Assam. 7

From chart the length ¢ e = 200 feet (vide Fig. 5). Makee G = Ge.
o  Through G draw G K, showing a mean direction of flow of floats, i. e,
265°. :
Draw f' G & perpendicular to G K and the lines ¢f, ek perpendicular
tofgq k.

Then for computation of discharge ; the area of the section from ¢ to

: : 12 + 10

¢ is very nearly [200 x Cos §° X (—9—)] =7A\

From the velocit¥ measurements—
The meantime of passage of 10 dises thro¥m in

at ¢ = 125
6 tubes, each 10 ft. long, at ¢ = 1-}'5}
4Te » 3 1t. long, at o = 12:0
ceesesnusaesissarsesaresns OF 12 dises throtwn in at e = 12°0
4 tubes, each 8 ft. long, at ¢ = 14 5}
3 th 3] 3 ”» at e = 12

Assumed meantime of passage for section is 13:5—

5 0
The mean velocity per second required for section is "’0—:;%1 2 =V,
and AV = discharge, or number of cubic feet of water passing .through
¢ to e in one second of time,

- Mag £ Bearisg
% of thizline s 4*
pLr
< Sall. > 12,0
2.5
wle oy DONOE
‘1%3.;{ . ,-”.‘-\. o (Velocity $2)
u of BE=
% tion 5= !
260" DIE==" i
- 2
\
s
JRES 1~ &
L e e T b E
F i k
Seundings /10.9 2 109 19,
e L2 & Incles ."
5
\
l
4702 Jlem ok
« -elet o e
B (Velocily $2)
?

Fig. 5. f
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There is a clumsiness in the formula, but no alteration has been made,
beeause I set up all the quantities for giving the discharges before it was
" noticed. The values of the discharges are not affected, but I may as well
note how the formula took its shape. X

Let M N O P (Fig. 6) be an open channel of considerable length,
the flow of water uniform, the section of the channel rectangular.

Let ed and ¢f be two lines parallel to each other, at a perpendicular
distance apart equal to gh. ab is a section at right angles to length of
tube and to the direction of flow of water. -

Let the angle cgi = 90° £ 6, and v be the depth.

Let ¢ be the time in seconds taken by a particle of water to move
from g to K.
ed X v X gh

14
ghsec. 0 . ed X v Xgh

A ¢

Tt is this formula (1) which has been employed.

b 3 %

SR

Fig. 6.

(¢) The line of maximum velacity of a river is found at a short dis-
tance below the surface. The velocity at the bottom of a river is less than
the surface veloeity ; the retardation is great if there are many weeds,

The bottoms of all¥he rivers measured were of coarse heavy sand,
excepting a short streteh of big pebbles in the bed of the combined Dihang
and Dibang rivers,

Professor Rankine assumes that the mean ve ;
is to the greatest velocity on the same line, as 3 to 4 for slow rive
to 5 in rapid strenms, 3

The velocity of a rod extending to nearly the bed of the stream 1s ap-
prosimately the mean velocity of the water in the vorti.cal plane travcrsm}
by the rod. In assigning a mean veloeity for computation to tlm. s!et'.cr:\v
porbions of the sections of the rivers, all the above facts were kept 1n e

At some sections of observation for determining velocity, many d‘ﬁ”]’"
ent instruments were used and many passages made ; at other sections onty

a few observations were made.

Then the Disclmrée through the section ed =

The Discharge through ab ='ed % cos 6 x v x

locity on a vertical line,
rs and 4

&



1879.] Discharge of large Rivers in Assam. 9

(3) The arithmetical mean of the times noted at a station of the pas-
sages of a certain floating instrument, was taken as the mean time of pas-
sage of that instrument. The record of times was kept to half seconds,
and it is rarvely that discrepancies of over 1 second from the mean oceur..
These discrepancies were due, first to errors of observation and 2ndly to
considerable divergence of the floating instrument from the general line taken.
Having obtained at a station the mean time of passage of each kind of
instrument, and having regard to the number and quality of the observa-
tions, a value was assumed as representing the mean time of passage of the
water at that station. -

For the adjacent station, a mean time of passage was obtained in a
similar manner. Then for the whole included section, a value was assumed
as representing the mean time of passage, and this value was employed in
the computation.

In such a case as the following: at station (a) the velocity of the
water is high, and the swift water extends nearly to the adjacent station e,
and shows a well defined margin-line of the current, At station ¢ the
velocity is low.

In such cases the section from station () to station (¢) is sub-divided
into 2 parts ; the swift water portion is dealt with by itself, the remaining
part by itself.

The method adopted of obtaining the data for computation gives, I
think, the results required, and without much labour.

(¢) The Flood Discharges are merely probable values. They were
obtained in the following way. "The section lines were laid down on the
Revenue Survey large-scale maps of the rivers. An examination was made
on the ground to see what changes had taken place since the maps were
made. «All vertical heights on these flood sections (shown on charts of
river sections) were estimated. The flood section was then divided into
portions, and an assumed veloeity was a&figned to each portion, the value
being chiefly determined by the section of the portion,'its position, and from
what local information I could gather. The main-stream high flood velo-
city has been takenat 7 feet per second. ’I.‘o. abtain the total .Flood Dis-
charge it was necessary to increase tho‘ velocities of each portion of the
dry season section. After once assuming values for the flood velocities of
the different portions, no alterations were made subsequently.

(d) Some of the rivers measured, were nbovf; the mean low-level of
the dry season. To obtain the discharge of the river at its mean low-level
of the dry season, the following method was adopted : the area of each por-
tion of the section, due to rise, was computf:d.n.nd subtracted from the
observed area of that portion i then, to the diminished area of the portion,
a mean velocity was given which was less than the observed mean velocity

2
»
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of the portion. After velocities have been once assumed they have not
been reconsidered or altered.

In the case of the reduction of the observed discharge of the Dibang
river, to its mean low-level discharge of the dry season, the rise of water
“was taken as 4 feet, but subsequently it was taken as 5 feet.

The depths along the section of the Brahmaputra above Sadiya were

all obtained on the same day. The velocity observations at some of the
stations were made when the river had risen 1 foot to 13 feet: reductions
were therefore made to the observed velocities at these stations, '

(¢) The columns in the Synopsis Table, headed ©Mean Velocity of
river at its mean low-level of the year,” and at “high flood level,” do
not contain much information unless they are compared with the sectional
areas, and form of section.

The sum of the discharges of the rivers forming the Brahmaputra river
should equal the discharge of the Brahmaputra itself. The work done ful-
fils this test sufficiently nearly to allow, I think, of the stated discharges
being considered as sufficiently approximate for geographical purposes.

The Subansiri measurements were made between the 25th and 25th of
February 1878. The weather was fine for the work, the level of water
constant ; very little wind disturbed the observations, The boatmen and
others living at the site of the soction stated that the water was very rarely
seen at a lower level, and that during the observations it was at the dead-low
of the dry season. %

Ninety soundings were made to obtain the scction of the stream; at
21 stations observations were taken for velocity and there were 510 record-
ed passages of the floating instraments. The resulting discharge at lowest
level of the year was found to be 16,945 cubic feet per second : the super-
ficial area of the section 9,637 superficial feet, so that the mean vclocnty of
the water was 17 feet per second.

During the very high floods of the year the water is known to rise 22
feet, but caleulations ha\'e been made for ordinary high flood, taken at 16
feet ; with this rise of water 1 have computed the discharge to be at least
170,000 cubit feet per second ; area of section is 85,700 superficial f(.et £0
that mean flood velocity is 4°7 feet per second.

For extreme floods, 13,000 superficial feet must be added to the section
area and 70,000 cubic feet to the discharge, which would bring the maxi-
mum discharge up to 240,000 cubie fect per second, and sectional area to
48,700 superficial feet.

The site of the section was at Pathalipam village, 3 miles west of
Gogah-muk ferry, and about 10 miles from the foot of the hills, from
the gorge where the river issues out into the plains.

Before issuing into the plains, the river flows gently for 9 miles in a

&
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great chasm; the depth of the water may be taken at 60 feet, (the few
-soundings taken were 66 to 70), mean width 90 yards, and velocity fully
1 foot per second. Such dimensions give a discharge equal to the measured
discharge ; but T am of opinion that had T selected my site at the place
where the river leayes the hills, T should have obtained a greater discharge
than the one I measured, on account of loss by percolation through the sand.

The Subansiri after leaving the hills spreads out into several sandy
channels, which -unite above Gogah-muk. At Gogah-muk the river flows.
in one channel and turns abruptly from a north to south course into a
west by north course,

The next river measured was the Brahmaputra river, at a site due
north of, and 8 miles distant from Dibrugarh Church, There was a rise in
the river just before the measurements were made, but the work was done
at the low level.of the year, and the observations were made at favorable
times. On account of the wind and the rapidity of the current, the work
occupied me from March 11th to 18th. In the rapid parts of the river,
where the velocity was 5 feet per second, a light canoe manned by four men
could not make way up-stream, and it was therefore generally necessary to
have the boat brought in shore, poled up.stream and then dropped down
into position : a position once missed could only be regained by going in
shore again,

Fig. 7.

The site selected, though favourable for the operations,
did not include the entire volume of the river:
this way :

Between the site 4, (Fig. 7) and the Miri village of Saenga Jan (B) is
a distance of 8 miles. During the cold season of 1876-77 there was a wide
channel D in the sands, its mouth was choked with sand ; a little way down
the channel the water was less than knee-deep and the flow very slight,

unfortunately
the blunder bappened in
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Before commencing work I sent men to see the channel and they reported
it shallower than it was in the preceding year: just before closing work
I found that at the village O the channel was wide, breast deep and the
flow slow. To allow for this unmeasured percolation through the sands
1 bave added to the measured discharge of the Brahmaputra 3000 cubic feet
per second to bring the result nearer the truth. The * Buri Suti” channel
for two miles from its mouth has no water in it, but at 15-miles from its
mouth it is rarely fordable.

After the work was finished on March 19th there was a rise of 6 feet in

the river, and at Gaubdti on March 24th it caused the gauge register to
read 4.6 ft, above the zero,

For the section, 120 soundings were taken: observations for velocity

were made at 14 stations, and there were 255 recorded passages of the
floating instruments,

The resulting discharge at the low level of the year was found to be
113,115 cubie feet per second ; the superficial area of section was 24,477
superficial feet, so that the mean velocity of the water was 4.6 feet per
second, To the observed discharge, 8,000 cubic feet must be added for
percolation through the sands and flow through the channel D, mentioned
above, thus bringing the discharggmp to 116,115 cubic feet per second.

During very high floods the water rises 20 feet, but calculations have
been made for an ordinary high flood rise of 16 feet, which gives a dis-
charge exceeding 830,000 cubic feet per second, a sectional avea of 164,000
superficial feet, so that the mean velocity of the flood is 5 feet per
second.

For an extreme flood the discharge would exceed 1,100,000 cubic feet
per second, and the sectional area 208,000 superficial feet. For a rise of 3
feet over the low level of the year, the increased section would be 14,100
superficial feet and the increased discharge 54,000 cubic feet per second.

The next river measured was the united stream of the Dihang ‘and
Dibang rivers, at one mile above the junection with the Brahmaputra and
one mile below the mouth of the Dibang river. At the time of measure-
ment the river was somewhat less than 8 foot above the low level of the
year. &

The weather was fairly favourable and the site seleeted was a good
one. The work was done between March 24th and 27th of 1878.

For the section, 59 soundings were taken, observations for velocity were
made at 12 stations, and there were 170 recorded passages of floating in-
struments.

The resulting discharge was 110,011 cubic feet per second, sectional

area 25,105 superficial feet, so that the mean velocity was 44 feet per
second,

9),
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The river at time of measurement was 3 feet above the minimum level
of the year. The increased section due to this 8 feet rise, is computed to
be 6,222 superficial feet, and the increased discharge to be 27,359 cubic feet
per second ; thus the cold weather low-level discharge of the united streams
is 82,652 cubic feet, sectional area 18,883 superficial feet, mean velocity 4:3
feet per second. 3

To obtain the cold weather low level discharge of the Dilang river it
is necessary to subtract the Dibang discharge, shown below to be 27,200
cubic feet per second, and this quantity subtracted from the discbar_g.e
of the united streams will give the Dihang discharge to be 55,400 cubic
feet per second at minimum level of the year.

During very high floods the united rivers rise 20 feet, but the cal-
culations have been made for an ordinary high flood rise of 15 feet which
gives a discharge of 485,000 cubic feet per second, a sectional area of
84,000 superficial feet and consequent mean velocity of 57 feet per second.

To obtain the flood discharge of the Dihang river, it will be necessary
to subtract that of the Dibang river which is shown below to be 122,488
cubit feet per second, which amount subtracted from the above 485,000
cubic fect leaves for the ordinary flood discharge of the Dihang river
862,517 cubic feet per second. o

The next river measured was the Dibang river at one mile above its
mouth and half a mile below the mouth of the Senseri river.

The work was done on the 27th March 1878 when the river was 5
feet above the low level of the year. This river receives a good deal of
snow-water, from snowy mountains close to the plains. After a hot day
the river will rise during the night 2 to 8 feet
ing., This is not the case in the Dihang river.

There were B7 soundings taken for the section. At 9 stations ob-
gervations were made for veloeity, and there w

ere 116 recorded passages of
floating instruments.

The measured discharge was 47,383 cubic foot
area 10,992, and therefore mean veloeity
time of measurement the river was 5 feet above minimum level of the
year,and this 5 feet rise has been computed to produce an increased. soc-
tional area of 4,617 superficial feet and discharge of 20,181 cubic feet.

Thus the discharge of the Dibang river + Senseri river at the low level
of year is 27,202 cubic feet per second, sectional avea 6,375 superficial feet
and mean velocity 4-2 feet per second. But the Senseri river brings down
about 1,200 cubic feet, so that the low level discharge volume of the Dibang
river is 26,000 cubic feet per second.

During the high floods the river rises 20 feet, but like the Dikang
computations an ordinary flood of 15 feot has been calculated for, and

, subsiding during the morn-

per second, sectional
43 feet per second. But at
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then the flood discharge is 122,483 cubic feet per se.cond, sectional area
23,692 superficial feet, and mean velociby 52 feet per second.

For an extreme flood of 18 feet, the discharge would exceed 144,000
cubie feet, the sectional area be 27,700 superficial feet; and mean veloclty
52 feet per second.

The next river measured was the Brahmaputra river at about 9 miles

above Sadiya and half a mile below the mouth of the united stream of the -

Tengapdni aud Noa Dihing rivers. There wasa good deal of difficulty
found in the measurement of this river on account of bad weather and the
level of the water not remaining constant. The section was made when
the river was at 3 feet above the low level of the year, but most of the ve-
locities were measured when the river was at a slightly higher level. These
facts were kept in view when the calculations were made

The measurements were made between April 2nd and 6th of 1878,
For the section, 61 soundings were made, observations for velocity were taken
at 14 stations, and there were 165 recorded passages of floating instruments.

The measured discharge was: 66,251 cubic feet per second, sectional
area 16,396, so that the mean velocity was 4 feet per second. At time of
measurement the river was 3 feet above the minimum level of the year : the
inereased volume due to this rise Whs computed to be 32,419 cubie feet per
second, and sectional aren 8,168 superficial feet ; so that the mean low-level
dry season discharge of the Brahmaputra river below Tengapéni-muk is
98,832 cubic feet per second, sectional area 8,228 superficial feet, and, con-
sequently, mean velocity 4-1 feet per second.

To obtain the minimum discharge of the Brahmaputra at the Brah-
makund, it will be necessary to deduct from the above figures, the cold sea-
gon mean low-level volume of the Tengapéni and Noa Dibing (which
is stated below to be 3,000 cubic feet per second), and that of the Di-
garu river which I would estimate from hearsay at 5,000 cubic feet per
second. Thus the minimum discharge of the Brahmaputra at the Brah-
makund would be 25,000 cubic feet per‘second.

The ordinary high flood of the Brahmaputra below Tengapéni-muk
has been caleulated at 16 feet. It gives a discharge of 293,000 cubic feet per
second, a sectional area of 53,017 superficial feet and mean velocity of flood
55 feet per second. For the flood discharge at the Brahmakund one should
subtract from above discharge 53,000 cubic feet for the Tengapani and Noa
Dihing rivers (vide below), and I would estimate 60,000 for the Digdra
river, which would leave 180,000 cubic feet per second for flood discharge
of the Brahmaputra at the Brahmakund.

For an extreme flood of 18 feet the discharge below Tengapdni-muk
would be over 826,000 cubic feet per second, sectional area 59,000 super-
ficial feet and mean velocity 55 feet per second ; then calculating by pro-

o
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portion, the extréme flood of the Brahmaputra at the Brahmakund would
be not less than 200,000 cubic feet per second. ?

Before closing work at Tengapéni-muk I thought it well to make a mea-
surement of the united stream of the Tengapéni and Noa Dihing rivers.
This I did on the 6th April 1878 at a site 200 yards below the junction
of the Tengapéni and Noa Dihing rivers. At the time of measurement the
water was fully 3 feet above mean low level of the year, and more than half
of it came from the Noa Dihing river. 2

For the section 18 soundings were made, observations for velocity
were taken at 2 stations and there were 19 recorded passages of the floating
instruments.

The measured discharge was found to be 6,807 cubic feet per second, :
sectional area 2,203 superficial feet, mean velocity 3°1 feet per second.

At the time of measurement the river was 8 feet above minimum level
of the year; itis computed that for the low level of the year the discharge
is 3,000 cubic feet, area of section 900 superficial feet, and velocity 3:3 feet
per second ; and of this 8,000 cubie feet, 2,500 cubic feet comes from the
Tengapdni river.

For an ordinary high flood rise of 15 feet, the discharge is computed
to be 53,000 cubic feet per second, sectigmal area 10,400 superficial feet and
mean velocity 5:1 feet per second. '

For an extreme flood rise of 18 feet, the discharge is 65,000 cubic fect,
sectional area 12,800 superficial feet and mean velocity 51 feet per second.

From the Synopsis Table attached, it will be seen how closely the sum
of the volumes &c. observed, for the two great streams which form the
Brahmaputra River, agree with the observed volume of the river at
Dibrugarh. The river at Dibrugarh should be of greater volame than the
combined Dihang and Sadiya streams, because of the Lali channel of the
Dihang which joins in just below the place where the section of the Dihang
and Dibang was taken. ~ During the cold season, and at time of observations

it was a small and fordable stream 100 Yards wide, but during floods the
channel brings down a very large volume of water,

During the floods a considerable volume of water passes down the

k and between Dibrugarh
and the mouth of the Dihang river, Tugs

The Buri Suti falls into the Brah
river, south of Dibrugarh.

I bave endeavoured to be as moderate as possible in my estimates of
the flood discharges, but T think it may fairly be stated that at Poba, a
few miles above the mouth of the Buri Suti, there is overy season &
flood when 1} million cubic feet per second passes down the Brahmaputra.
The rise of the flood I have calculated at 15 to 18 feet. The sise at
Gauhati is 28 to 30 feet,

maputra near the mouth of the Dihing
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-
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SUBANSIRI E
Computations of Discharge.
Observations taken February 26th, 27th, 28th of 1878.
Length of Run 50 feet. DMagnetic Bearing of Section lines 330°.
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Discharge of large Rivers in Assam.
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DIBRUGARI.

March 16th, 17th, 18th, 1878.

NEAR

: Computation of Discharge. 2 X °
Length of % Run” = 75 feet. Magnetic Bearing of Section lines = 3481°,
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March 25th—27th of 1878.
75 feet. Mage. Bearing of Seet

CoMPUTATION OF DISCHARGE.

NITED DIHANG AND DIBANG RIVERS.
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DIBANG RIVER.
Disciarae CoMPUTATIONS.
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March 27th, 1878.
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Discharge of large Rivers in Assam.

=3
1=
@
—

. »
-
193'99 | 96691 | SIMoL "Puoaos 3od q = A30[A wwagy “199) 064z Xojus 3o mprg
—_— ll.IA ‘ T
81T | BeV oexoexeor| o0z | oot | = | gz | og | esr | eor Pt Bavim ks
0.8 gz
0.9t 2
665 | 36 G X ola W9 X SEF XSG | 94T 3 %y |se | om { °° %
. 2.1 0965 4 a VL
wr'e | ov0' LY & z el | gates g V4
[ 0¢ *9x805 | T4 g | 803 018 0
0.91 $00¥E g 9
i 2 0-a1 10073 :
9% | L8 St ko8 0o xaLyipr | saT o8 o’ | wr | oo g &
991 o065 g 89
¢ : 291 063 0
08t |29 | E5dY x84 e xgzoxsor | ot S T [ gge | sor | omr 2 2
091 ol8% g8 84"
3 071 263 : 088 2
128 | 0607 | e x o608 x8¥ x 453 | 22T sl [ 8% | e | oss oy
941 o863 9y 69




[No. 1,

J. H Harman—Operations for obtaining &e.

"puoo9s 2od Y 1.9 £3wo[eA URIW PUV 3] 'S 873'S = TIIL [TUONE OU, GER'EE =

*puonos d 49§ 6. = POOLY 30 £3W0[0A TR AT, K ‘S LT0'ES

(——— S
DAD] MINITITNT DAOQW OSTL 3] §
“puooos 2o Y 91qW0 GTHEE | 3 0 M BUM{OA ULOSPAIIUT [VOL,

.

Tea'e RT3 €043 £q PaT2A0D oxv
ST ” A UOs 30 suonaod
008'7 ¢ | JOo sownjoA paansvow ppy
L1298

0034 = ¥ % £ % 009

9651 = ¥ x § x 801

¥oL's = 8 X § X 133

g6 = ¥ X8 x 9)

091's = € x & x 0¥e

0BOT = ¥ x € * OFI

0ess = 9 x & x 081

a9y = 9 x 8 x 986

GYLg = Goxgexi GPL

QoL = g x gix 90

#1 OFLT §]1[3 0} GRPHUINIOA UL DSWATIIL AFf3 “Ivak o1y Jo
[PAR] WML 2AOYE ) § SUA JDALX 01} JUSWIDINSEOW JU OWE §

. -«
v -)
oy fo Rasang "SLST ‘#2190
“of Y WT NVREYE ‘f H ) St
‘BeAu napdiq + vaudvwruag jo 0SIvgISI(] WU O} §T 300§ 919R)) 00808
d 000'8 P R —ng

-S1p M oy ‘fupdeduay, + Sugiy voN Jonaqng

seesee YaAG] MIMUITIINT IO 10 E0ATy] teyduiln T, +
Suqy voN + naySiq + wndvageag oy Jo oSOt

BIFEE: =aourtecrersy ssncaravvens ‘Ewmh.xw.«,oosﬂﬁo.wacgﬁdm
Hmﬁ.mvw = Yerees Vheees danann -.....--.{‘.Un-_hdﬂow_ﬁﬁ.m!r-:msmnﬂ

teeesseses faorgaes ool JO WXy

C R JOM‘#U_.‘ ﬁuéﬂ@ﬁ Mvg

D

96291

(2208 = - ** ‘WOI0AE PAINSVANT JOA0 UO0E POOLT JO vary

000°0Pe = **** ‘Swanl napdyg + enudvongrig Jo aSpstp poorg

SO.MD o= 0 tesaan R ) .Wno.r_x.wgagz
pue medeSuny, Jo afuyierp poop joRajque SIY} WOIT

000'¢6% = ‘spoop yS1y Ateurpio gu oFrvqosiq MHOL

16299 = ‘oSxuyosyq pomsvour v, .

9c9'928 ‘10T

L0 DT =gt XE ST X iodY

008'9F = 9 x gI x (09

BLIZOT = 9 x 81 x HIGT

80939 = 4 X @I x ‘8§89

‘Puoos “909,] ut

aod Lwopa pdep  uorpiod o
"1} a1qua YIpras

—: afaugonq
PanEwIm oYy 03 ppe pooly Sy Ameurpro 3w oBIYOSKT 10,



| A

1879.] J. Wood-Mason—Hemiptera from Upper Tenasserim. 37

IIT.—Hemiptera from Upper Tenasserim—By W. L. Distaxr. Commu-
nicated by J. Woon-MASON.

(Received 22nd Feb. 1879 ; read 6th March, 1879.)
(With Plate IT).

The following paper enumerates and describes the Hemiptera collected
by Mr. Ossian Limborg in the district east of Moulmein, Tenasserim Pro-
vinces, and placed in my hands for défermination by Mr. Wood-Mason, to
whom the insects belong. 8o little has yet been done in enumerating the
Hemipterous Faunas of the East, and this collection is so limited in extent,
that it would be futile to attempt any elaborate scheme, of tabulation in
illustration of geographical affinities and distribution. The publication,
however, of the details of such collections as this from a well specificd neigh-
bourhood will afford material for such work hereafter. Many of the speeies,
as might be imagined, are common to Northern India, others range through
the whole Fastern Archipelago as far as Celebes,

Heteroptera. Fam. Houm@oCERIDE.
Fam, PAcHYCORIDE, Homaocerus javanicus, Dall.

Chrysocoris grandis, Thunb. H.  marginellus, H. 8.
C. orphyricolus, Walk.
Hotea curmfimﬁdgs, H. S. 1 Fam. Axisoscerm.s.
LR S TR R Serinetha auyur,.pa[?.
Dalpada oculata, Fab. 8. abdominalis, Fab.
D. varia, Dall. Fam. Arypmoas.
Fam. PENTATOMIDE, Riptortus pedestris, Fab.

Antestia anchora, Thunb.
CQatacanthus incarnatus, Drury, FS‘"“- CorErn.z,
Prionaca lata, Dall. Acanthocoris scabrator, Fab.

Strachia crucigera, Hahn,
Fam. Epgessinz.

Fam. Pryxrrrocorrps.
Lohita grandis, Gray.

Cyelopelta obscura, St. F. and 8. Iphita limbata, Stil.
Fam., Micrine. Physopelta gutta, Burm.
Dalader acuticosta, A. and S. Antilochus russus, Stil.
Mictis tenebrgsa, Fab, 4. coquebertii, Fab.
M. gallii®, Dall. Odantopus nigricornis, Stil.
Physomelus calear, Fab. Dindymus rubiginosus, Fab,

P.  pareulus, Dall. Dyodercus eingulatus, Fab.
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Fam. RzupuvIIDE.
LEuagoras plagiatus, Burm,
Velinus malayus, Stil,
Reduvius mendicus, Stil, var.
Vesbius sanguinosus, Stil,

Fam. Arainipz

y Brachyrhynchus membranaceus, Fab.

Fam. AcanNtmaserninm,

Tiarodes versicolor, Lap.
Sminthus marginellus, n. sp.
Velitra rubro-picta, A, and S,

Fam, Gerrroas,
Ptilomera laticaunda, Hard.
Limnogonus, sp. ?

Fam. BgerostoyMIp®,

Belostoma indica, St, I, and S.

Homoptera.
Fam. Cicapina.
Platypleura nobilis, Germ.
i insignis, n. sp.
Huechys sanguinea, De Géer.
H. philemata, Fab.
H. thoracica, n. sp.

Scieroptera splendidula, Fab.
Dundubia mannifera, Linn.
D, intemerata, Walk,
Pomponia tigroides, Walk. var.
75 sp. ?
Cryptotympana recta, Walk.

Fam. Cgrcorrps.
Cosmoscarta tricolor,St. I'.and S.var.
(04 megamerae, Butl.
C. magoni, Dist.

Fam. Cexrrorina.
Centrotypus assamensis, Fairm,

. Fam. Tissinz.
Lettigonia ferruginea, Fab.

Fam. EURYBRACHYDIDE, @1‘;
Eurybrachys (7) punctifera, Walk.
Aneyra appendiculata, White,

Fam. Rricsxtnza.
Ricania guttigera, Walk.

Fam, Frirmz.
Cerynia maria, White. var.
tenella, Walk.

Nores Axp DESCRIPTIONS,
Onrysocoris rorruyrIconvs, Walk.
Call. porphyricola, Walk., Cat. Het,, Part. I, p. 29, (1867).

Walker describes this form as being allied to C. stockerus, Linn. On
the contrary it is very closely allied to O. purpurens, Hope, if not even
a variety of that species.

SMINTHUS MARGINRLLUS, n, sp. Pl II, Fig. 1.

Sanguineous ; head, elytra, lateral borders of sfernum and abdomen
beneath, and anal abdominal segment black.  Antenns obseure, testaceous ;
a sanguineous spot behind each eye and base of coriaceous portion of the
elytra narrowly of the same colour.

Allied to 8. fuseipennis, Stiil, from which it differs by ’ very much
more robustly developed eyes and the narrower space between them ; the
head is also slightly more elongated, and the sculpture of the posterior lobe

¥
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of the pronotum is different. -The colour of the head, extent of the basal
coriaceous pateh and the colour beneath also differentiates it.
Long. 18 mill.

Praryrreura 1xsiexts, n. sp.  PL II, Fig. 2.

Body testaceous, thickly covered with griseous pubeseence, Pronotum,
mesonotum and metanotum not differing in structure and markings from
P. nobilis, Germ., but more pubescent; pectus, abdomen above and below
also resembling that species. Rostram with the tip pitchy, reaching a little
beyond posterior coxm. Legs pale ochraceous, fore and intermediate tarsi
with the base, apex, and claws pitchy.

Tegmina pale hyaline, with the vcins, membrana costw, area costalis,
area radialis (excepting almost apical half) and a large basal patch trans-
versely terminated from near the apex of the lower side of the area radialis
and the inner border of tegmina at apex of the lower of the arewm ulnares,
fulvous covered with griscous pubescence.« The area radialis is transparent
hyaline from about its middle (where it is darker in colour) to near the apex,
which is narrowly fulvous and has a subeonical fuscous spot on its oufer
border. A row of small spots on outer margin of the arem apicales sitnated
one on each side of the veins, a submarginal waved row of larger spots
situated in like manner, and an irregular series of similar sized spots situat-
ed an the bases of the arem apicales and apices of the arem ulnares, black.
The,veins in some places are greenish.  Wings pale hyaline, with the veins
fulvous and a large black basal patch. "

& . Long. ex. tegm. 15 mill ; exp. tegm. 45 mill.

Allied to P. nobilis, Germ., but tegmina and wings very distinet, the
opaque portion being much less than in that species. The rostrum is
shorter in length and the drums do not overlap each other so much as in
P. nobilis.

HuecHys THORACTCA, n. sp.  PL 7, Fig. 8.

Black, pilose ; pile griseous. Face sanguineous with a large triangn-
lar sub-basal black spot, transversely strigose and with a deep, central
longitudinal impression, Antenna testaceous with the basal joint black .
eves testaceous, more or less streaked with black (black in a second speci-
men I have seen). Ocelli, a triangular pateh at base of head, the apex of
which is situated between the ocelli, a central longitudinal hour-glass shaped
fascia extending through whole length of pronotum, abdomen and three
large spots on mesonotum, two lateral and one central, sanguineons., Pee-
tus sanguineous with some frontal black markings, Rostrum and legs, black
pilose. Tegmmn opaque ochreous brown. Wings pale fuliginous hyaline
with the nervures dark fuscous.
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The rostrum reaches the apex of the intermediate coxea.

$. Long. ex. tegm. 19 mill. ; exp. tegm. 43 mill.

Two other unnamed specimens of this species are in the British Museum
from Hindustan.

_ Poxroxia, sp.? .

Owing to the number of insects described under the Genus Dundubia,
frequently only one sex being known, I have considered it better to avoid
describing this form until the other and allicd genera are structurally
monographed.

CryYproryaraxA RECTA, Walk, Pl II, Fig. 4.
Fidicina reota, Walk, Cat, Hom. I, p. 79, 1850.

Walker’s type is a @, and I have therefore figured the underside of a
& in the collection, which seems to belong to this species. It is much paler
in colouration above, being more olivaceous than black, but to this I attach
no importance, nor do I to its smaller size. All the other characters agree
The drams are olivaceous inwardly, broadly margined with black.

Loug. ex, tegm. 32 mill. ; exp. tegm. 95 mill.

“COSMOSCARTA TRICOLOR, St. F. and Serv. Pl 1T, Fig. 5.
Cercopis tricolor, St. F, and 8. Enc, Méth. X, p. 604, 1827,

This only differs from the typical form in having the sub-basal fascia
represented by a transverse waved series of four sanguineous spots; there is
also a spot of the same colour at base. 1t is thus intermediate between €.
tricolor and C. basinotata, Butl. with the last of which, before expanding the
tegmina, I confused it. Butler's form differs also in the colouration of the
abdomen. T have called this form a variety of C. #ricolor, though the term
“local race” would be more correct. The difference is certainly not “ speci-
fie,” using that definition in the ordinary sense.

Cosamoscarra Masont, Dist. PL II, Fig. 6.

O. dsoni, Distant, J. A, 8, B., 1878, Vol. XLVII, Pt. 2, p. 104,

Pronotum stramineous, with a quadrate black spot on anterior margin ; head
luteous; tegmina, pectus, legs and abdomen shining black. Prosternum with lateral
borders stramincous.

Face robustly tumid, transversely strigose, with a central impunctate longitudinal
impression ; eyes prominent, luteons; ocelli distinet, shining, situated at about an
equal distunce from éach other as from eyes; basal portion of the head somewhat
pitchy. Pronotum thickly and fincly punctured, with the latersl marging dilited and
strongly reflexed, the latoral angles produced prominently outwards, and the posterior
margin rounded, the dise is prominently raised and conves, across the centre of which
is o faint impunctate central longituding line, The frontal quadrate black pateh con-
tains a decp, angnlar, linear impression on each side behind the eyes, and two small
rotnded impressions on the posterior border.

A
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Tegmina obscurcly and finely punctured; wings dark fuscous with the nervures
" black. Hind tibim with a small spine towards apex.
2 2. Long. ex. tegm. 17 mill. Exp. tegm, 45 mill.
" Greatest long. pronot, 73 mill.  Exp. lat. ang. pronot. 11 mill,
Habitat, Taoo, Tenasserim,  Alt, 3—5000 ft.
ExpravarioNn oy Prare IL
Sminthus marginellus, Dist.
Platypleura tnsignis, Dist.
Hueshys thoracica, Dist,
Cryptotympana recta, Walk.
Cosmoscarta tricolor, St. F. and 8, var.
> masoni, Dist,

e e e e e e s e

IV.—On the Diurnal Variation of Rainfall Frequency at Caleutta—By
Hexny F. Brasrorp, F. G. S, F. Z. S, F. M. S.
: (With Plate I11.)

[The greater part of the following paper was written some months
since in France, and laid before the Society at its meeting in November
1878. In the original paper, the registers of only six years were digenssed ;
but inasmuch as those for twenty years are available in the Meteorological
Office, on my return to India, with the permission of the Couneil,
I have withdrawn and recast the paper, including in the data the whole of
the existing registers.' As might have been anticipated, the inclusion of &
p period more than three times as long as that originally treated of, has had
the Tesult of clearing away some irregularitios, and of bringing out more
distinetly the true character of the variation ; some of the minor features of
! +which were but doubtfully indicated in the original restricted table ; while
[ the more prominent features have been .confirmed and emphasised. With
! a view to their more ready appreciation, a plate has been added, which
} will enable the reader to compare the diurnal variation of rain frequency
at different seasons, with the normal diurnal variations of pressure, temperas

ture, relative humidity and vapour tension at Calcutta. H. F. B.]

Fig.

.
Qc‘-hut@.-‘
S S ohe Sagh g

Thedables here summarised ave based on the hourly observations re-
v corded at the Surveyor General's Office from August 1856, to March 1877% ;
| during the greater part of the period on the autographic traces of an Osler’s
anemometer. The form of the reduction does not show the quantity of the
; rainfall, but only the fact of its oceurrence at the several hours specified ;
{" in other words, its comparative frequency ; and it is possible that the two
kinds of variation may not strictly coincide. The traces in question have
not yet been peduced for quantity, otherwise than for the total diurnal fall ]
but the laws of diurnal variabion in point of frequency are so salient and
decided, that it is hardly likely that any conclusions to which they may lead,
. * As published in the Soviety's Journal.

6 .
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‘bearing on the causes that determine precipitation will require serious
modification, when the quantity of precipitation is also taken into account.
This investigation, I hope to enter upon when the completion of
other more, pressing matters shall allow of my taking up the enquiry.
Meanwhile; the present will, I think, be found a not unimportant contribu-
tion to Meteorological Seience.

Table showing the Number of Hours in whick rain was recorded
during 21 years at Calcutta.

Hovurs A. .

]

= g2

8 = ig S

(3] « - w = - i o s 3 7,

e balls [l liail aifal sz |28 —53

~ - o o - w = - @0 < -~ -4 =
Janunry,oiaiioa| 8 8| & 8 9 8 8 7 sl &| 11 10, 88
February, ......| 9 9 14 10/ 11 7 90 12 9o 6 13 6 115
Mavolifgeeo.itol 7l of A1) sl 4 8 7| o 9f 11} 8l .8 o4
Apilbscssieea ko el i els sh Bl 7| o8 s e Bl UsET S
May, cceoeseenef 120 M40 140 120 120 14| 14) 11) 10 13 18 200 164
June, ......eess| 66 68l 64 65 70| 70| 73| 75| €3 81 88! 05/ R6Y
July, «..o.....0f 80] 920 o4 88| 82 05 88 97| 102 114! 1211 135/ 1188
Angust, ........| 97 04 9¢ 112! 107 109 105 102 103 107 124 183 1287
September, T....| 36/ 47| 63/ 64 68 &7 63 55 48 72 8.3J 86, 746
Octobery «.uoovee| 200 26| 310 341 37| 45 42 44 41| 36 42 56 454
November, ......[ 2 3 6 8 6 8 8 8 8 6 10 o 8
2 8-

December, ..... 3‘ sf o 3 s 8 4 1 3 1 1
YcuﬂyTotal,..] :m.l 874 409| 410 414i 426, 430 m; 09| 461 mi 565 3189
1

Hours ». M
;| 8
2 Z| 5
i o I K O - B
gle|2ls|alsls|s)s|2l2|38] 8
@ XS o
Zola SR ES R LR S IR & S|
January, .. cvues & 6 6 1 o! o 4 5 8 4 6 73
February, ...... 9 7 18 o o 20/ 13 8 10 6 § 112
I 9

]
7 {
March,.oeo viases) O i 18] 18| 23 23 o8 22| 14| 12 184
APBL (WA 7l 6] 11| 25 25 26| 24 33| 80{+23 11| 9 299
May, aianeeesvs| 28 200 270 23! 31 88 62 64| o7 44 88| 16 454
June,.. coeee..| 1010 800 96/ 74| 83 86 88| 86| 85 67 66 59| 980
July, eveeeaesad| 152 1500 1400 119 118 103 100/ 93! 86 GG‘ 65 60| 1241
August, ... 1200 140) 1420 119) 100 1120 91 70, 71 77 81| 84] 1222
Boptember, ......| 107 108 130 116 107/ 80| 80| 64 49 86 44| 35 951
October, o.o vou| 87 66 G4 49 471 32/ 38| 30| 81 25 26] 25| 479
November, ......| 110 10/ 1if 7 '8 "o 7 7 4 4
Decomber, o] 1) 1) 3 9 8 2 2 3 2 o o 2 -3
e L
521 495 449 361 360 319 6035
| | |

Yearly Total,. .| 603 uooi o4 rmi 566, 544
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From this table, the following conclusions may be drawn. On the
average of the year, which average is mainly determined by that of the
summer monsoon months, the hour at which rain is least frequent is short-
ly before midnight, and that at which it is most so, from 2 to 3 p. ar. The
latter accords approximately with the diurnal epoch of maximunt tempem-
ture [see Plate III, fig. 6], but the former does not accord with its mini-
mum ; and, indeed, the frequency of rain at the hour of mean minimum
tempemturc is nearly 40 per cent. greater than at midnight, while at the
hour of its maximum it is only twice as great ; and it would rather appear
that while the greatest heat coincides with a principal maximum of rainfall,
the greatest cold coincides with a secondary maximum. The course of
variation as shewn by the table and by fig. 1 of the plate is somewhat as
follows :

For about three hours after midnight, the frequency of rainfall in-
creases rapidly, but after 8 A. ar. more slowly, till about sunrise ; after
which there is a slight falling off to a secondary minimum at 9 4. 3. This
is very distinetly shown in the present table: in that originally drawn up
it was less clearly indicated. After 9 o ar. the frequency increases rapidly
to the absolute maximum between 2 and 3 p. . From this maximum it
declines, without interruption, to the minimum before midnight. The total
number of rainy hours from midnight to noon is 46 per cent.*of the whole ;
and between noon and midnight 54 per eent. On the other hand, in the
day time (6 A. a0 to 6 . 30.), the proportion is 57 per cent., and 43 per cent.
in the night hours.

The character of the variation in the rainy months of the summer
monsoon does not differ materially from the above. But that of the
Lot season is very different ; and that of the cold season again differs from

- both and is more uniform than either. The following table and figs. 2, 3

and 4 in the Plate exhibit the data thus arranged according to the three
5eASONS. '

Iouns A. M.
2 l l g
8 ‘ PR et
JR - R S R AT R 2 LS -2 S “
fles|s|s|s|alslelals|2|8
vl il e | w | e | &0 <ol o | S
Rains ; June to October, 2038/ 327 3-18 308, 864| 376 313 378 410 458, 505
Hot season ; March to | l | |
May, soeevise aore 28] 20| 32f 28 24, 28 25] 241 80| 20 .83
Cold  season : Nov cmbor‘ | | l { | |
to I-‘ubruur), A e i b e L A (T (I 26/ 29‘ 28i 28 ‘.’.l\ 84 27
| | | | |
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Houous p. M.

2 : g
|l lo|~|lo|loalo|x|al|lase =
- 3 — r~ - il - o (] o = ;a
§ 225l W RS 0 B =l ) e e 5 | L
-
© : &
7] ] el Al : 2l |38 &

Rains : Juneto October, | 5430 537| 672) 477 461 113| 307| 348| 321 261| 282 262

Hot  season : Maxch to ' l

My, ieeaasnessasnss| 36} 38 47 GO 102 99 125; 109, 81| Gl! 34
Cold  season ! November l ' t |
to Folruary, .. c..ee.| 24 25l 27 28 33| 20l 20 27 IQJ 19 17’ 22
'

The variation in the rainy months is, then, almost identical with that
above deseribed, the clief difference being that after the afternoon maxi-
mum, the deeline is more rapid. The heavy rains of the monsgoon months
are, then, more particularly rains of the day time, favoured and acecelerated

. by the diurnal rise of temperature, nnd declining with the deeline of the

sun’s heat. In a nearly saturated atmosphere, the rapidity with which
vapour aseends from lower to higher levels, and eventually becomes dynami-
cally cooled and condensed, depends on the temperature, incressing indeed
as the square of the absolute temperature. The relative humidity of the
lower atmosphere (as tested in our observations), does not follow the same
course of vaviation. Indeed, as may bo seen in fig. 7, this course is exactly
the inverse of that of temperature, but as far as can be judged from casual
observation, the formation and dispersion of ewmi/us “clond, indicating the
state of saturation at heights of from 2000 to 7000 or 5000 feet, is equally
determined by the rise aml fall of the temperature, and in its mode of
formation the rain-cloud of the summer monsoon is essentially ewmulus.
The hour of least frequent rainfall, which in the summer monsoon would
seem to be between 10 and I1 P. 3, is probably also that of Jeast eloudiness.
The horary variation of cloud is not known for Calentta, but I found some
time since on examining: the registers of & number of Bengal stations, at
which the cloud proportion had been recorded for some A at 4 and 10
A. 3. and p. . that the average at 10 P. 2L Was very considerably below
that observed ab other hours, Kreil has noticed a similar fact at Vienna,
and Neumayer inhis discussion of the Observe cafions of the Flag-Staff Obser-
vatory at Melbourne, also finds that, on the average of the year, there is a
strongly marked minimum about this hout. Kreil explains this tendency
to the dispersion of cloud, after sunset, by the compression which the lower
atmospheric strata undergo, in consequence of the general contraction and
subsidence of the mass; to which action he also refers the coincident baro-

M
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metric rise and maximum. In any case, this coincidence of minimum rain-
[ iness, minimum cloudiness and the semi-diurnal maximum of pressure, is an
important fact of observation.

The rapid rise of rain-frequency after midnight corresponds, though
less exactly, to the nocturnal fall of pressure ; but, as on the average of the
year, the secondary maximum is nof reached till some time after sunrize,viz.,
about 6 A. 3. In the Melbourne curve of clond variation, this is alse
about the epoch of the diurnal maximum, and as already remarked it is that
of minimum temperature and maximum humidity at the ground surface.
The slight fall that ensues continues till between 8 and 9, which is about
an hour in advance of the epoch of maximum pressure. It would seem
therefore that the tendency to the preeipitation of rain is a somewhat com-
plex function of the temperature and pressure variations; or inasmuch as
the latter is an effect of the fofmer, of the temperature variation producing
two conditions which are in part mutually antagonistic in their effect on
the raiufall. To sum up the results of this discussion, I would suggest the
following as a possible explanation of the rainfall variation. The cooling
of the atmosphere after 8 p. ar. in the first place checks the production and*
ascent of vapour, as well as of convective atmospheric currents, and (adopt-
ing Kreil's explunation of the barometric tides) eauses a rise of pressure in
the lower atmosphere as a consequence of the sinking and compression of
the atmospheric mass. - These effects bring about a dispersion of cloud and
a fall of rainfall frequency from the absolute maximum to the absolute

: minimum of the 24 hours. About 10 ». ar. the compression having reached
its maximum, re-expansion sets in, and, in conjunction with continued cool-
ing, raises the relative humidity of the cloud-forming strata, and conse-
quently the tendency to the formation of ecloud and rain. When the
rc-'expansion ceases about 3 or 4 A. r., the loss of heat is still operative
in the same dircction, though less powerfully ; but, after sunrise, the direct
effect of the solar heat is to diminish eloud and rainfall, while aising the
pressure of the lower atmosphere ; and it is not until this inerénsing pressure
bas nearly attained its maximum, and the ascent of vapour has become
sufficiently active to prevail over these first effects, that the formation of
cloud® and rainfall proceed actively, and attain their afternoon maximum ;
this condition coinciding with the highest temperature and the greatest
activity of diffusing vapour and convective currents. y

This oxplanation, T must remark, is suggested solely by a consideration
of the several coincident phenomena, and presupposes an atmosphere highly
charged with vapour, such as is that of the summer monsoon. It would be
impossible to predict the course of the changes @ priori, becanse the several

% This is of course an ggsumption as rogards the clond maximum,
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actions being to a certain extent mutually antagonistic in their offects on
the formation of rain, it wounld be impossible to foretell, in the absence of
direct observations made in the cloud-forming strata, when and how these
effects would mufually balance, and in what measure and at what epochs
one or thifother would become predominant.

In the dry and hot season the diurnal course of rainfall variation is
very different from the above. The diurnal epoch of minimum is not very
distinctly indieated, but would appear to fall about sanrise. There is, how-
ever, but little variation from midnight up to 9 or 10 A. ar. ; and after this
only a slow rise up to 2 p. ar, when the increase becomes more rapid.
About tavo hours before sunset there is a sudden rise of about 50 per cent.,
and the hour of maximum raininess occurs between 7 and 8 ». ar,, the num-
ber of recorded falls being then six times as great as at sunrise. This very
striking feature of the hot season is due to #he well-known evening storms,
commonly called North- Westers, which are closely analogous to the thunder-
storms of the European summer ; and, whether as rain or hail-storms or
simply as dust-storms, are characteristic of the dry season more or less in all
parts of India. In Lower Bengal they are especially frequent, and the
favouring conditions appear to be, the presence of a certain moderate
supply of vapour brought by the coast winds, a high temperature at and
near the ground surface, and a dry westerly wind from the interior of the
country, which in Lower Bengal blows chiefly a8 an upper current from the
plateau of Western Bengal, but during the hottest hours of the day, when it
is at its greatest strength, produces s marked effect on the mean wind
direction at Calcutta, and is sometimes felt there directly as a hot surface
wind. It is when this wind slackens towards suusef, and that from the
direction of the const gains in prevalence, producing a calm in the interval,
that North-Westers chiefly occur. They receive their name from the fact
that the storm-cloud most commonly originates in the North-West, and
advances or rather forms up with great rapidity from that direction, the
formation of sthe nimbus overhead being speedily followed by violent gusts
of wind from the same direction, which raise clouds of dust and ocea.
sionally exert pressures comparable with those of a cyclone, Immediately
before the onset of the storm, the barometer rises rapidly, sometimes more
than 0°1 inch ; and, as Mr. Eliot has shown from a study of the autographic
records of the Alipore Observatory, the subsequent fall coincides with the
onset of the stormy winds, and a great and sudden fall of temperature and
vapour pressure,  Frequent casual observations of the motion of the dust
and cloud margin in advance of these storms, have led me to conclude that
the stormy wind which blows out from under the storm-cloud is a great
horizontal eddy, the impulse of which is furnished by the air dragged down,
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partly by the friction of the rain. But this is not invariably the case; as I
have more than once experienced a gusty though less violent wind, when no
rain was falling. The only essential feature, which is appafently common
to all storms of this class, including the dry and rainless dust-storms of Fhe
Punjab and hail-storms, is a more or less spasmodic and sudden subversion *
of vertical equilibrium, and rapid convection accompanied by eddying cur-
rents, and generally, il Bengal, at least, by heavy rain. It is somewhat
remarkable that their most frequent occurrence coincides with the mosb
rapid cooling of the atmosphere, but it must be observed that as a general,
if not invariable, rule the cloud canopy in which thé storm originates has
been formed during the day, and that this shields the subjacent air and earth
surface from rapid cooling, while the higher strata are radiating freely into
space.

Lastly, in the cold season, falls of rain are distributed pretty evenly
throughout the day, with a decided diminution during the two or three
hours before and after midnight; as shown in the table, from 8 ». AL
to 2 A. 3. This period corresponds with that of the strongly marked
minimum of the rainy season; and may probably be referred to similar
causes ; the atmosphere of the cold weather being normally of higher humi-
dity than that of the hot season, and especially when a southerly wind sets
in, which is always the precursor of rain.

X The general conclusion to be drawn from this discussion is, that the
conditions which promote and determine precipitation, are different at
different seasons. In the highly vapour-charged atmosphere of the rainy

' monsoon, and in a much less degree in the cold season, condensation is most
‘ promoted by increasing temperature, and the more active ascent of vapour
A 3 determined thereby. In a minor degree, the opposite action, viz., nocturnal
f cooling, under certain conditions, produces the same effect, but this is com-
H plicated with those of the internal movements (the compression and expan-
gsion) of the atmosphere, which are another effect. of the oscillation of
I temperature. 1In the compar;\tivcly dry ntmo.sphcro of the hot weather,
. the precipitation is chiefly that of storms, which are sI{n.smodic movements,
arising from the subverted equilibrium of the supcnmpgsed strata; and
these are most frequent when the atmosphere as a whf)le is cooling most
rapidly. They are probably the offect of unequal cooling.

o P P e
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V‘;Recorld of the Occurrence of Farthquakes in Assam during

: 3 Time of .
Date. District. S Duration.
19th Jan. 1878. | Darrang, Tezpur. 12.50 A. a. | From § to 12 se-

conds,

Ascertained that this shock was not felt in the following districts : Cachar,

8rd Feb. 1878.

Ascertained that this shock was not felt in the following districts: Cachar,

5th Feb. 1878.

Do,
Do.
Do.

Do.
Do.

& Do
Do.
Do.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

N. B. It was not felt in the Ndga Hills, Lakhimpur and Sibsdgar

Darrang, Tezpur.

Darrang, Tezpur.

Do.
Do.
Gonlpdra.

Do

11.52 ».

. | 11.80 ». ar.

Shillong, (Khisi and | 7.18 », a1,

Jainten Hills).
Da.
Gauhiti, (Kamrip).
Do.

Turd (Gdro Iills).
Do.
Barpeta (Kamrip).
Do.
(Goalpdra), Dhiibri.
Jo.
Nowgong.
Do.
Cachar.
~ Do,

10.30 p. .
7.15 P, AL

10435 p, o or
there abouts, |

7.30 P, .
10.15 ». ar.
7.30 ». a1
11 P. ar.
7.30 . .
10.40 ». A
7.30 p.

| 10.5 v, M.
| 7.50 p. 2 »
i 11:50 ». arn

Goalpara and

5 to 8 seconds.

Lakhimpur and

Each shock from
10 to 15 seconds,

About 30 or 85 sec-
conds, :

About 40 seconds.

About 10 seconds.

Do.
b soconds.
- 3 seconds.

| Not given.
Do.
About 5 seconds,
About 8 seconds,

About 10 seconds.

About 5 seconds.
About 2 seconds.

About 1 second.

About 20 =seconds.
About 10 seconds.
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1878.—Communicated by the CHIEF COMMISSIONER OF ASSAM.

Apparent Extent of damage, if any, and general
direction, 7 Remarks.
Not noticed. A smart shock ; preceded by the usual rumbling noise.

No damage done.

Sylhet, Nowgong, Khisi Hills, Géro Hills, Lakhimpur, Sibsigar, Ndga Hills,

Kamrip,

N. Westerly di- | The rumbling noise that preceded the shock was very

rection.

loud and distinet. The shock itself, slight. NO da-
mage done.

Sylhet, Nowgong, Khasi Hills, Garo Hills,

Sibsdgar.
Not noticed.

S. to N.

Do.
W. to E.

Do.
W. to E.
Do.

W. to E.
W. to E.
N. to E.
Not stated.

N, E. to 8. W.

Do.

N. W. to 8. E.

Do.
N. to S.
Do.

}No damage done. Both smart shocks.

No damage done. The shocks were slight but the rum-
blings that preceded each shock were unusually loud
and prolonged. .

The second was somewhat heavier than the first. No da-
mage done.

There were two sharp shocks but no damage done.
One shock. No damage done.

No damage done.
No damage done.

Two smart shocks were felt.

Only one shock, which passed very soon,
One sharp shock. No damage.

No damage.

A elight shock.

A very slight shock.

Distriots. Tt was felt in Sylhet, necessary particulars were not noted.

7

-
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of Sibségar.
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Date. District, Time of Duration.
: oceurrence.
25th Feb. 1878. | Nowgong. 7.80 P. M. 3 seconds.
Do. Shillong, (Khisi Hills).| 8.20 ». . 3 seconds.
Do. Cachér, 8.30 ». ar. 1 second.
Do. Goalpéra. 9 P, M. 1 second.
Ascertained this shock was not felt in the district of Kamrip,
13th April, 1878.| Nowgong. 9.0 p. M. 5 seconds.
Do. Shillong, (Khasi Hills).| 10.45®. 3. | 5 seconds.
Do. Gauhati, (Kamrip). | 10.5 p. ar a few scconds,
Do. Tezpur, (Darmngg. 10.50 ». ar. | 8 to 10 seconds.
Ascertained that this shoek was not felt in the following districts:
19th April, 1878 Jorehdt sub-division [ 9 ». M. 1 minute.

Agcertained that this shock was not felt in the following districts : Sylhet,

23rd April, 1878.

Not felt in the
20th April, 1878.
Do

Do:
Do.
Do.
Do.
Do.
Do.

Do.

2nd May, 1878.
Do.

Jorehat  sub-division
of Sibsagar,

following districts: Syl

Samaguting, NégaHills.

Nowgong.

Shillong, (Khési Hills).

Darrang, Camp Urung.

Sibsigar, (Head Qrs.)

Lakhimpur, Dibrughar.

Kamrip, Gauhiti.

Golaghit sub-division
of Sibsigar.

Jorehdt sub-division

4.30 p. M.

1.30 », M.
2.30 », ar.
2.37 P. M.
2.40 p. A1,

2.50 », .
2.51 p. .
3 p. ar,

Noon.

Not noticed.

of Sibsfigar.

Khisi Hills and
10 seconds.

het, Cachér, Goalpira, Géro Hills,

O seconds.

5 geconds.

30 seconds.

8 to 10 seconds.

Less than .1 se-
cond,

3 to 4 seconds,

A few seconds.

| Not noticed.

10 seconds.

Ascertained that this shock was not felt in the following

Shillong, (Khisi Hills).
Nowgong.

| 2.30 A, 3,

Night,

About 10 seconds,
Not noticed.

Not felt in the following districts: Sylhet, Cachir, Goalpira, Géro

4th May, 1878,
Do.

Do.

Nowgong.
Tezpur, (Darrang),

Shillong, (Khasi Hills).

12 », .
1 A .

2.20 p. M.

About 5 seconds.
12 to 15 seconds,

3 seconds.

Ascertained that this shock was not felt in the following districts: Sylhet,

A
-
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Apparent Extent of damage if any and general
direction. Remarks,

N. W. to S. E.
W. to E.
N. W.to S. E,
S. to N.

No damage.
No damage.
One smart shock. No damage.
No damage.

Sibsigar, Ndga Hills, Sylhet, Lakhimpur, Darrang and Géro Hills,

N. W. to S. E.
W. to E.

W. to E.

Not noticed.

No damage.

Do.

One smart shock. No damage. 4 |

Two distinct and very smart shocks in rapid sueccession.
No damage.

Cachir, Goalpira, Garo Hills, Sylhet, Sibsigar, Naga Hills, and Lakhimpur.

S. W. to N. E.

No damage.

Cachir, Goalpira, Giro Hills, Kamriip, Darrang, Nowgong, Lakhimpur.

Niga Hills.
Not noticed.
-

No damage.

Kamriip, Darrang, Nowgong, Lakhimpur, Khési Hills and N aga Hills,

W. to I.

S. to N.

W. to E.
Not noticed.

N. to S.
N.to E.
W. to E.
E. to N.

Not noticed.

| No damage.

A very slight shock. No damage.

No damage.

Two very clear smart and distinet shocks felt. They
were also felt at Mangaldai. No damage done. The

usual rumbling noise &id t A 3 5
Ne datisirol g not precede these shocks,

No damage. Slight shock ; weather rat) :
A slight shock. No d“m“g’e. cather rather sultry.
No damage,

No damage.

distriets : Sylhet, Cachar, Goalpéra and Géro Hills,

S. to N.
Not noticed.

Hills, Kamriip, Darrang, Sibsigar, Lakhimpur and N
N. W. to S. E. | No damage.

S. E.toN. W.
S. to N.

Cachér, Goalpéra, Géaro Hills, Kamrip, §

| No damage.
0.

dga Hills.

Two very smart shock IS -
noise ; no damage. % preceded ‘by the usual rambling

No damage.
ibsagar, Lakhimpur and Néga Hills.
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) <
e Time of s
Date. District. S ah s Du?ntlon.

13th May, 1878.| Shillong, (Khdsi Hills).! 10 A. ar. 4 seconds.
Not felt in the following districts: Sylhet, Cachdr, Goalpira, Géro Hills,

80th May, 1878.| Shillong, (Kbési Hills).| 10 ». ar. About 5 seconds.

Not felt in the following districts: Sylhet, Cghﬁr, Goalpéra, Géro Hills,
2nd June, 1878. | Shillong, (Khasi Hills).| 10.25 ». ar. | About 5 seconds.
Not felt in the following distriets: Sylhet, Cachér, Goalpira, Giro Hills,

1st July, 1878. | Shillong, (Khési Hills).| 4 ». ar. About 10 seconds,

No report from other districts; apparently
2nd July, 1878. | Tezpur, (Darrang). 6.15 A. Ar

5 seconds, 2
Do. Gauhdti (Kéamrip). 6.26 A. a1, 6 scconds,
Do. Sibségar, G4 A, A 8 seconds,
: Sibsagar.
Do, Jorehit, 7 A M 20 seconds.
Do. Nowgong. 6 p. AL 5 seconds.
Do. Samagiiting, (Nigd |6.10 p, . 10 seconds.
Hills), '

Ascertained that the shock was not felt in Lakhimpur,

5th July, 1878. | Shillong, (Khasi Hills).| 8.20 A. at About 5 seconds,
Do. Tezpur, (Darrang). 8.20 A. A A few seconds.

Do. Gauhiti, (KdimrGp)., |8.83 A, ar. About 20 seconds. “
Do. Nowgong, About 8 p, ar.| About 2 seconds, 1

Not felt in Goalpéra, Giro Hills, Syll;et-,

-

l
81st July, 1878.( Shillong, (Khisi Hills).| 10.20 o. ar. | A second or two. '

Ascertained that the shock was not felt in Goalpéra, Kimrép, Nowgong, i
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& Apparent Extent of damage if any and general
{ direction. Remarks,
L
/
S. to N. No damage.

. Kdamrip, Darrang, Nowgong, Sibsigar, Lakbimpur and Naga Hills,

N. to S. No damage.

" Kamrtip, Darrang, prgongi, Sibadgar, Lakhimpur and Néga.Hills. 7
N. to 8. Very slight shock. No damage.
Kamrip, Darrang, Nowgong, Sibsigar, Lakhimpur and Néga Hills.
S. to N. No damage done.

not felt anywhere in the Province.

N. W. to 8. E. | No damage, two successive shocks perceptible, but both
slight.

N. E.to 8. E. | No damage done.

Not known. No damage. >
E. to W. No damage.
N. W. to 8. E. | No damage done. &

} E. to W, No damage. ’ \

Gdro Hills, Cachdr, Sylhet, and Khési Hills.
W. to E. No damage done,

Not observed. No damage, three distinet shocks.

severe, loud rumb]
N. E. to 8. W. | One smart shoek.,

: ) The centre one most
INg noise preceded the shocks.

t No damage t N
N. E. to 8. W. | A very slight shock, No dnﬁ;tg(:z 52(:11:;.“) :

Cachér, Lakhimpur, Sibsigar and Néiga Hills,

S. W.to N. E. | No dnmage done.

Darrang, Sibsigar, Lakhimpur, Géro Hills, Ndga Hills, Sylhiob and Cachir.

.
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Date District Time of Duration.
ot : - occurrence,
4th Augt. 1878.! Tezpur, (Darrang). S A. ar. 2 seconds.

80th Augt. 1878.

3rd Oct. 1878.

13th Nov. 1878.
Do.

Do.
Do.
Do.

14th Nov. 1878.{

Tezpur, (Darrang).

Jorchét, Sibsfigar.

Shillong, (Khési Hills).

Nowgong.

Gaubdti, (Kédmrip).
Sylhet.
Tezpur, (Darrang).

6.8 p. ar,

14,30 A. ar.
About 4.30
A, ML

5.30 A, ar..
5.30 A. ar.

About 2 p. a1,

About 5 A. M.

No reports received from .

A few seconds.

No reports received -

About 3 a minute,

Not felt in

About 5 seconds.
About 8 seconds.

4 to 5 seconds,
2 seconds.
A few seconds.

Ascertained that this shock was not felt at Goulpéra,

Shillong, (Khdsi Hills.)

12,20 4. ar.

About 15 seconds.

Agcertained that the shock was not felt at Goalpéra, Kdmrap, Darrang,

29th Nov. 1878.

Tezpur, (Darrang).

5 A, A5

b to 8 seconds.

Not felt at Goalpéra, Kémr(ip, Nowgong, Sibsigar, Lakhimpur,

1st Dec. 1878,

Shillong, (KhsiHills).

6} P. ar.

About 5 seconds.

Not felt at Goalpéra, Kamrip, Darrang, Nowgong, Sibségar,

8th Dee. 1879.

' Not felt in Kamriip, Darrang,

25th Dece. 1878,

Shillong, (Khdsi Hills).

Tezpur, (Darrang).

11.30 p. ar.

12.42 p. ar.

About 5 seconds.

Nowgong, Sibsigar, Lakhimpur,

A few seconds.

Not felt in Goalpira, Kémrip, Darrang, N owgong, Sibsigar, Lakhimpur,

P NN i PN i e
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Apparent Extent of damage if any and general
diréction. Remarks.
N. to S. No damage.
the other districts.
From N. E. Two shocks, preceded and succeeded by a loud rumbling.
from other districts.
>
W. to E. Nil, "
other districts.
W. to 1. No damage done.
N. W.to S. E. | Do, a very slight shock.
S. E. to N. W. | One shock, no injury done.
I, to W. No damage. .
Not noticed. Very distinct and marked while it Jasted. No damage done.

Sibsigar, Lakhimpur, Cachér, Garo Hills and Niga Hills,
N. to S. No damage done.

Nowgong, Sibsigar, Lakhimpur, Cachar, Sylhet, Niga Hills and Géro Hills,
Not noticed. No damage done. The actual shock was slight but the

rumbling and noise preceding the shock was unusually
loud and marked.

Cachdr, Sylhet, Naga Hills, Géro Hills and Khési and Jaintia Hills,

W. to E. No damage done, z

Lakhimpur, Cachdr, Sylhet, Giro Hills and Niga Hills,

S. to N. No damage done,

Goalpira, Cachér, Sylhet, Géro Hills ang Niga Hills,

Not observable. | A very slight shock,

Cachér, Sylhet, Giro Hills, Khési and Jainti Hills and Néaga Hills.

N“-’\.'VV\ANWW“ S




56 J. F. Tennant—Experiments [No. 1,

. V1.—On some experiments made at H. M’s Mint in Caleutta on coining

Silver into Rupees.—By Con. J. F. TENNANT, . E., P. R. 8, &ec.,
Aaster of the Mint.

(Received 22nd March ;—Read 2nd Avpril, 1879.)

It has long been known that when an alligation containing fine silver
and copper has been melted the result is an apparent refining, and the
result of the furbher processes in coining is also to change the constitution

* of the alloy. In order, therefore, to produce Rupees of standard weight and
fineness, it has always been found necessary to allow for these changes. The
rule by whith this allowance was made, however, did not seem to me to
have any good foundation, and, while generally speaking the results were
fair, there were occasional departures which convinced me that it could be
improved, The rule here has been to make the alligation to standard
43 of silver: sciesel being assumed to have this fineness—then copper was
added in proportion to all the silver except scissel, so as to reduce the fine-
ness and this “ extra alloy” was subject to variation on different coins.

It was clear then that silver in the form of scissel was not supposed
to refine, and next that the whole of the change was not supposed to oceur
in melting, but partly to depend on the further processes, The last was a
matter which was evidently more than probable; and as regards the firsh
Col. J. T. Smith, late Master of this Mint, had many years ago shown thaf
after a time a silver alloy ceased to refine. It scemed to me more than
probable that this last result was only an approximation to the truth, and
that the fact was that copper when mixed (at all events in small quanti-
ties) with silver was not exposed to oxidation in the furnace ; but on this )
hypothesis it became absurd to add extra alloy on silver of 900 milliémes
of fineness as on fine bars. T thought too that I saw that the variations }
which such an error would tause really took place, and resolved therefore !
to investigate the whole matter experimentally,

Silver at this Mint is reported to 0-2 of a milliéme: when an alliga-

1
tion is made, it is usnally arranged that there shall not be a great number y | :
of finenesses used, and as each quality will be composed of several samples, '4
these are all mixed in a heap, so that the silver used is the average (rough- ]
ly) of several samples all reported alike. This procedure generally allows

all the pots of a day's melting to be practically identical in fineness and
weight, and if this be not the case it is very rarely that there are not
several similar pots. There were no cases of single pots in this work,

though owing to a small stock of silver, the whole in each melting could
not be made alike,




1879.] on Coining Silver info Rupees. 57

Having the weight and fineness of each sample of silver in a pot, we
are in a position to compute its fineness on the supposition that no change
takes place in melting : this T call the “ Zheoretical Fineness.” When the
contents are melted and well mixed, a small spoonful of the fused alloy is
granulated and from this a muster is delivered to the Assay Master: the
fineness of this T have called the % Fineness of Pot,”' it is generally greater
than the Theoretical finencss. In the later processes and especially in that
of “pickling,” preparatory to coining, the fineness is further increased, and
the final result is determined from an assay of the coins by taking a propor-

tion of coins for assay singly, and also some for assay after melting them up.

This last determination is the least satisfactory ; however uniform the melted
mixture may be, the alloy is not equally distribyted in the resultant
ingots and every after process tends to increase this irregularity ; so that at
last, not only are the various coins different in their fingness, but portions
taken from different parts of the same coin are so. I have used as a measure
of the fineness of the coins of one day, the mean result derived from 20
single coins—the sample piece being always cut out {rom the centre of
the coin, and T have called the result Fineness of Coins.”’

During these experiments 10 pots were daily alligated to the same
Theoretical Finencss: 1 have thus bad a measure of the accuracy of the
Assay Reports, and I have used this for caleulating the probable errors of
the theoretical finenesses, in a way which (though somewhat arbitrary) secms
to me sufficiently accurate for the purpose.  When the probable error of an
Assay Report is known, it is easy to ecaleulate that of one heap, made of
several samples of one quality, on the supposition that the whole is fairly
mixed. As, however, the mixture must at best be very imperfect, T have
preferred assigning to each quality of silver the same probable error of
fineness as though all had depended on a single report,

As any erroncous hypothesis as to the
clearly have vitiated the results, T had a quantity melted down, assaved. and.
laminated, each pot being kept separate, and thus I bhad metal wll}ch' was
of known fineness—save the small change from lamination whieh would
f:qua_l]y'be shared by ;l[ sulssel—but.\\‘llich I conceived woulq be subject
1n mielting to the same changes as seissel itself,

“1 had intended to keep the work from e
but after a certain point this was found impru(:ticnb]e, and the coins from a
single day’s melting bave been mixed, After T had completed the greater
part of the caleulation for this paper, I found that, by a careless blunder,
there had been a mixing of the coins of the second and third days’ meltings:
and though I could only prove that it had been slight, and i¢ probably would
not have seriously affected the result, 1 had ¢}

fr & Work of thoge days repeated
and T use this repetition, though the results gro

not nearly so accordant as
8

quality of scissel used would

ach pot separate gl through,



ly are

tely shown. The unit of weight is a tolah of 180 English
A pot contains close on 12,500 tolahs, or 4687.5 ounces troy, and

the whole quantity of standard s
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Th

The scissel was about 916 fine.

The following table shows the mean results for each day’s work with
approxima

ted.
their probable errors

grains.
12,45,000 tolahs, or 466,875 ounces troy, or about 14,521 kilograms.

% What is not accounted for as scissel or copper was refined bar silver of

continuously from 89 to 98; 90 and 91 be

those T first bad.
about 997 fine.
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It will be seen that two meltings have been made for each proportion
of copper. If C represent roughly one hundred tolas of copper, and
we group these determinations in proportion to the quantity of copper, we

shall have :
Gay N

Copper. Pots — Theory. Coins — Theory, Coins — Pota.
0C — 00756 + 0079 + 0546 + 0109 + 0620 + 0094
20 + 0050 + 0073 + 0'805 + 0108 + 0765 + 0001
4C + 0335 + 0065 + 0775 + 0°107 + 0°440 + 0-088
60 + 0805 + 0071 + 1180 + 0090 4+ 0875 + 0065
sC + 0°635 + 0:078 + 1:360 + 0-116 + 0725 4 0092

It is evident that the refining of the Pots from the Theory is nearly
proportional to C, and that the refining of the Coins above the Pots or the
ingots is approximately constant, though irregular, as indeed might have
been anticipated.

If now we assume a + ma to be the refinage in melting, when m is the
coefficient of C above, and y to be the refinage in passing from the Ingots
to Coin ; we shall have

5 values of @ + mx of nearly equal weight
5 y  of sufficiently equal weight

J
and 5 values of @ + ma + y, which being the sums of the others we may

negleck.
From these equations we get the following values: "
a = — 0°085 + 0:088
@ = + 0109 # 0018
y = + 0583 £ 0051

The large probable ‘error of a compared with its value renders it very
doubtful if there is any rcal change in scissel melting. What there is
geems to be towards loss of fineness and it is quite certain that silver evapo-
rates ; for, in the Regenerators and flues of the Gas Furnaces (now disused)
the soot was found to contain silver.

The other quantities are clearly marked, and the*small probable error
of « shows that the hypothesis that free copper only burns is probably true.
Had @ been assumed = 0, the value of & would have been 0 095,
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The value of » shows that sufficient copper burns away to raise the &
fineness by 0109 millidmes for each 100 tolahs of free copper and this -

quantity should be added as extra alloy: and the value of ¥ shows that,
during the processes of converting ingots into coin, sufficient alloy is
removed to make the coins 0583 of a millidme finer on the average than
the ingots from which they are made.
Thus in order to have accurate Rupees it would seem ‘necessary that
the Calculated or Theoretical fineness of the pots should be
916:667 + 0085 — 0583 — 0:109 C
or 916169 — 0100 C.
Now if S be the amount of pure silver in a mass and W be its weight,

the fineness f* = % and dW = — ;—‘: df.

If in this equation we put W = 12,500, £ = 0916667 and af =
0000109 C, we shall have W or the additional alloy = 148 C.
; Practically then to get Rupees of standard fineness we should alli
to 916-169 and then add 11 per cent. of the free copper.

For smaller coins the increase of fineness will be greater and the alli-
gation will be lower,

When the alloy in the silver is at
the above rule would not serve of course. So far as possible it is sought
to guard against this by melting all low-touch or suspicions silver before
receipt and heating it strongly,; or even, in some cases, partially refining it.

The probable error of the fineness of the pots for any one day is
deduced from 10 reports of as many pots assumed to be alike, Its mean

value is 00276 of & millidme. Hence the probable error of the report of
a pot is 0°087% of a millibme. As each report is the mean of two single
assays, the probable error of a single assay will be 0:123 millidmes,

Again, the probable error of coins used above is derived from 20 single
assays of coing; its mean is 0-0806 millidmes, thus the probable ervor of a
single coin assay on the mean of all will be 0-360 millidmes. This probable
error is the probable error of a single assny combined with the proﬁxblo
error of a single coin as compared with the mass from which i is taken,

The former has been found 0-123 millitmes, Lence the latter will be 0:139
millidmes,

zate

all volatile or very oxidable

Aguin, it is enstomary here to eheck the single assays of coins daily
by “a double assay of the melted mass resulting from 20 eoing spoilt in
the stamping presses.  The probable error of each such reportis combined
of the probable error%of the mean of 20 coins together with that of a double

* I havo assumed that 0-1 of & millidme is o sufcient approximation -in valuing
the Theoreticul fineness,
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assay, or is 0'116 millitme. The usual daily check is one such report from
a melting and 10 from single assays of coins, and, as the probable errorsof
these values are 0116 and 0°114 respectively, it is evident that they are
practically of equal weight : when so taken the probable error of the mean .
fineness of a day’s work will be 0:0S1_millidme.

In receiving Bullion about seven separately assayed parcels make a lac
(1,00,000) of Rupees in value. The probable error of an assay report has
above been found to be 0°087 millidme and that of alac (in value) of Bullion
820 Rupees from assay only. The probable error of a lac of coinage is
81 Rupees from its assay, which shows that even for this small daily
outburn, the valuation is not sufficiently good ; and the uncertainty increases
in proportion to the outturn, while that of the intake does not increase so
fast,

With 1 lac of outturn the probable error is 2:47 that of equal receipt

2 » ” 850 » L1
3 ”» » 4°27 2
4 » ” 4:95 ” 2

In order that the assay valuations of receipt and outturn should be
similar, the coinage should be only 63,600 Rupees daily.

If these checks stood alone, it would be impossible for a Mint Master
to feel any confidence in bis work. And an assay establishment suffi-
ciently large to value a heavy coinage thoroughly, and to make the
necessary assays of single coins would be very expensive. The assays of
pots are a very valuable test in a large coinage, especially when, as here,
they are made nearly uniform .in composition and thus check each other.
In practice a coin beyond the legal remedy of two millitmes in fineness
is almost unknown, but the law is now probably as exacting as it is
possible to make it. :

I am very greatly indebted to Mr. Edis, who was acting as Assay Mas-
ter of this Mint, for the attention and skill he gave to these assays, which
wepe more in number than the amount of work ordinarily would have
cai%ad for. The accuracy of his work is proved by the small probable

errors,

2

To obtain these data was the primary object of my experiments : ineid-
entally, however, the weighments which are made in passing the metal
from hand to hand furnish some interesting information as to the general
working of the Mint which I purpose here to place on record.

The unit of weighment is a tolah (the weight of a standard rupee) of
180 grains, which is here decimally divided : B tolahs are equivalent to 3
ounces Troy; the English Pound contains 38'88889 and the kilogram
8578526 tolahs, And hence—
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1;00,000 Rupees should weigh 1,00,000 tolahs,

87,500 ounces Troy.

2,571:4296 Pounds = 114796 Tons.
9 1,166-3811 kilograms.

The Melter receives his silver in bars and lumps, and also as scissel and
rejected blanks and coins. The portions for each pot and its proportion
of copper are separately delivered. His results are—

1st.—Ingots which ean be weighed as soon as cleaned.

9d.—Chippings from the bars and spillage which require to be clean-
ed before weighment : usually next morning. .

9yd.—Ends of ingots and pieces cut off before delivery to the lamina-
tor as not being fit for straps.

Ath —THe has drosses and sweep which contain more or less silver
and of which the value cannot be known till later. :

The following table shows the results obtained in this department from

these experiments, as to which it must be noted, that while the metal is ac-
curately weighed to the Melter, the future weighments are less accurate until
it takes the form of coin, for it would be impossible to give the same time
and care to weighments which are mere checks that are necessarily given
to the more important ones; or to use balances for them as delicate.

n

»

Outturn.

Me'ting | Weight given Approximate

No. to Melter, Loss.
Good Ingote. | Heads and | Particles,
Picces.
Tolahs., Tolahs, Tolaks. Tolaks, Tolaks.
89 119,447°0 118,908°8 0 4612 770
02 125,148°0 124,573°6 0 5054 69:0
a3 125,121°0 124,667°8 0 3076 057
94 125,076°0 124,557'8 0 426°8 al-
a5 125,000°0 124,6426 40 3880 554
96 125,1880 124,676'8 0 3874 688
a7 124,023°3 123,114'8 1030 7645 510
08 124,530°0 123,496°4 531°0 1424 602
114 125,434°0 124,012 2800 366-2 066
115 ‘ 125,070 125,480°4 0 4239 687
. |
Sums l 1,244,975°3 1,238,810°2 9180 | 45133 7338
4 ) |

Parcch tagd. l go-s0i80 | 00787 | 086252 | 005804
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Hence it will be seen that about 43 per cent. alone of the weight is
unaccounted for at once, and that, after the particles are all recovered, the
amount left in the drosses is about 6 parts in 10,000, and this includes the
alloy burnt away. At the rate of 1} per cent. on the free copper, the loss
on that metal would have been 607:2 tolahs, leaving only 1266 tolahs
or 0010169 per cent. of the value as a real loss, but what is shown above
fairly represents the experience of some years as regards the net loss of
weight by burning. X

‘When passed by the test of assay, the ingots go to the Laminating
Department, and from this time no trustworthy valuation can be made till
the coin is ready for issue. Inall the succeeding proeesses metal is lost by
abrasion and by alloy being burnt in the annealing processes and removed in
the pickling necessary to clean the surface of the silver for stamping. On
the other hand, oil and grease from the machinery adhere to the surfaces and
(ti11 the blanks are cleaned) a small portion of oxide adheres and thus the
weight is inereased. 5

It will be seen from the following table that the Laminators cut off
and reject about 2 per cent. of the metal received, and that, very little
weight being apparently lost, the outturn of good blanks is nearly 60 per
cent. of the weight of ingots. Good blanks here of course meaning those
which are perfect in form and ready to be tested as to their sufficiency in
weight. When the whole sweeps have been refined and the silver in them re-
covered, there is ordinarily a gain in the Laminating Department from the
causes I have spoken of. It appears thatin a mean of several years the result
of crediting the recoveries of sweep &e., has been a small gain in weight
in these Departments, amounting to 0:00003 of the amount. It is here that
the effect of bad silveris mainly felt : when silver which is derived from orna-
ments, and a few other sources, is used without being well refined, the floors
of the laminating rooms are covered with spangles, causing of course
a heavy loss, and the edges of the straps are ragged, so that the outturn
of blanks is much less than the normal amount, while the weight of
gerssel is sensibly increased. ’
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The blanks when cut out pass to an officer whom we call the Adjuster
whose duties are very important. After being slightly cleaned the blanks
are individually weighed in Automatic Machines, the light blanks are re-
turned to the melting pot, while those that are too heavy have their weight
reduced. This used to be done by band, but we have recently made a
machine which denls satisfactorily with about 1500 blanks an hour. Asthe
farther processes of coining reduce the weight of the blanks, an allowance has
to be made here for this reduction, and it is part of the adjuster’s duty not only
fo keep his machines in order and see that each blank is within the remedy
allowed, but further to check the weights of the bags (each containing 2000
blanks) and see that each bag is within the much narrower limit laid
down for his guidance, and that finally even then they are not all on one
side o that the error would accumulate.

" e gy ¢
Melting Tale of Blanks, Delivery to Milling Depf.
No. Received. | Heavy. | Medium, | Light. Tale. Weight.
89 69,662 2,965 63,933 2,764 66,000 66,0359
92 73,800 2,617 68,928 2,345 70,000 70,042°5
93 74124 3,086 68,790 2,248 70,000 70,0450
o4 78,006 2,416 69,283 2,207 70,000 70,0440
95 73,896 2,009 69,959 1,928 70,000 70,0446
96 74,056 1,420 71,277 1,359 72,000 72,0454
97 73,300 3,143 67,971 2,186 70,000 70,004°1
93 72,684 2,744 68,232 1,708 70,000 70,044°1
114 73,024 3,028 67,783 2,213 70,000 70,0455
115 73,082 1,430 70,847 1,305 70,000 70,045°5
Sums, | 732,124 24,858 (87,003 20,263 698,000 608,436°6
l’crgclnfggo. 3;324?31%_‘_93'88927' | 276770 f

The proportion of light and heavy blanks beyond remedy is about
what has now for many months been usual : the Tale of Blanks sent on is
smaller in proportion, and I have not thought the percentage worth giving.
Of course it includes heavy blanks reduced, but only whole bags are sent
on, and thus not only has the percentage sent on been smaller but it is
more regular than usual: I believe too that the weight is more regular.

The experiments were not sufficiently extensive to show the working
of the machine for reducing blanks, but the following data will show this
and give a comparison with the old method of filing by hand.

In December 1878, 283,6399 Tolahs of blauks were reduced

by machine to 282,3665
Silver removed 1,273 4

The recovery was 12434 Tolahs of particles worth 117361 Rs.,
Siowing a loss of 2356 per cent. in weight of particles
and 7836 , 5, in value of the silver
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In December 1877, 233.349°S tolahs of blanks were reduced
by filing to 232 0404

_Silver removed 1,3004

The recovery was 12237 tolahs of particles worth 1129:28 Rs.,

showing a loss of 5°898 per cent. in weight of particles

and 13:236 ,, ,, in value of silver.

The accuracy with which a certain amount can be removed per bag has
been inereased and the cost greatly decreased, for one boy can attend on
two machines reducing, if needed, 21,000 blanks a day, whereas this used to
require ten men, and as so many were not always available, work often fell
into arrears.

I have now to trace the blanks through their last stages till they be-
CcOme rupees.

The adjuster passes on the blanks to what is here called the Milling
Department, but in the Royal Mint the work is called Marking. In this
process, a few blanks are spoiled when the setting of the machines is
defective, The final annealing and pickling come next, and the rupees
lastly issuo from the Stamping Press, only requiring cxamm‘thon before
final issne. *

I have not thought it worth while to give here the separate fesults in
the rooms devoted to these purposes severally, Defects in the Milling De-
partment and those in the annealing sometimes pass till they are found out
in the presses or in the final serutiny.

Blanks from Adjuster. Rupees fit for izsue,
oo Weight at rate of Weight after
Tale. Weight. Tale, receipt. cotage;
Tolahs, Tolahs, Tolahs,
89 66,000 66,0859 64,832 64,8340
92 70,000 | 70,0425 | 67,940 67,943-9
93 70,000 70,0450 68,956 68,91'31'9
94 70,000 70,044°0 69,005 69,007-8
95 70,000 70,0446 67,910 67,911°6
96 72,000 | 72,0454 | 70,459 70,458'6
97 70,000 70,0441 67,738 67,735'8
98 70,000 70,044°1 68,507 68,596-6
114 70,000 70,0455 68,058 68,0574
116 70,000 | 70,0455 | 685,407 68,4116
Bums, 608,000 | 695,436'6 | 681,812 682,223 681,820-2
‘ . 3 .
Percentage of blanks, 97:68080 'ILusa of weight in work, 3042

<
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‘We have already scen that 59-1437 per cent. of the weight of ingots
is converted into blanks. These were in tale 732,124, of which 687,008 were
good and 24,858 heavy but capable of being reduced, or in all 711,861 capable
of being coined, and we now find that of those sent on from the Adjusting
Room 97:68080 per cent, become good Rupees. If then, all had been sent
on we might have expected 695,351 good coins whose standard weight would
be 56:131 per cent. of that of the ingots.

Further, we find that 681,812 blanks as they leave the adjuster lose in
after processes 3942 tolahs, or 70,956 grains, in weight. Thus the average
loss on each is 0-10407* grains, and each blank leaving the adjuster
should on an average weigh 180°10407 grains, and each bag of 2000 blanks
2001°156 tolahs, ?

The general procedure of Minting has been unchanged for very many
years, but, as the effects of the coining processes must vary with details of
manipulation impossible to define exactly, I some time ago recognized
that it was necessary to modify both the amount of additional alloy and the
excess weight of the blank over the coin, and resolved to investigate the
matter.

I now offer these results to a wider circle than they were originally
meant for, because I think that many will be interested in knowing the care
that is titken fo keep the coinage of India to its standard value, I hope too
that it may lead to the publication and circulation of similar results from
other Mints and thus to advance in Minting.

* Thig amount, like the y of the fineness (see note p. 60), varies with manipulation
and the quantities arc dependent on each other,
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Perhaps in no other part of the world can be found a parallel to the
small and peculiar region immediately East of Assam, and that separates
India from China,

On each side of it we seec a large Bmpire, numbering its people by
hundreds of millions, densely located, and who have been for many centuries
conspicuous for their industry and intelligence, and with records extending
far into the past.

Yet across this interval of some 200 miles only, we find little or no
intercourse or trade.

Undoubtedly towards the North and North-East, the difficulties of find-
ing an outlet at any reasonable clevation are demonstrated. In most eases
the routes must cross at least 10,000 feet or more, besides being proverbially
difficult.

Assam has never to our knowledge been entered by any large force
from the North East, or due East, and the only invasions, (excepting those
up the valley from the west) have been over Patkai, by the Ahoms and
Burmese,

9
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The :liscow:ry of a good trade route between India and China, has
long exercised many minds. Routes »ié lower and upper Burma, to
Yunan, have been of late years advocated and partially tried, but all
present a consistent feature in the extreme difficulty of the conutry beyond
a certain point. ’

The experience of the Girosvenor Mission clearly confirms this, and
indirectly points to the necessity of crossing the intervening valleys higher
up—(the country hetween Momein and Yunan being reported extremely
difficult).

Kceping these facts in view, a few remarks regarding the old route
out of Eastern Assam, vid Patkai, and the possibility of a good trade route
with western China, vid the Sittang country to the Yang-tse-kiing, may
be of some interest.

. Some years ago attention was directed to this route and endeavours
made to induce Government to explore it.

In 1868 My, F. A. Gooden_dugh of the Caleutta Chamber of Commerce
submitted a report to Government for co-operation in the matter, urging
that the time had'come when such an expedition was advisable and likely
to be a suceess. The local authorities, however, viewed the proposition
with suchymarked coldness, that no action was taken in the matter.

In 1868 Mr. H. L. Jenkins crossed the Patkai near the head waters
of the Numriip river, discovering the Nongyang lake on the other sides
but he was unable to proceed further that year.®

In 1869 he again started in company with Mr. A. J. Peal, and followed
the track of the previous year, and passing the Nongyang lake, found no
scrious obstacles until they reached the first Singphti villages at Namytng
in the Hilkong valley,t where advanee was prohibited by the chiefs.

After fruitless attempts to overcome their opposition, the party was
compelled to return to Assam, selecting the route by which Dr, Griffiths
pussed from Assam to Burma in 1837, and which is more to the west.

By the route in, the line generally was both more circuitous and
difficult.

Remarking on the latter Mr. Jenkins says, “It is much to be
“ pogretted that Grifliths chanced to take this route, for it is doubfless
“ pwing to his description, that a general impression has arisen that the
“ Patkai range is a formidable barrier erected by nature to prevent com-
“ munication between India and the countries lying to the East.”

Flaving been more carefully and recently deseribed than the others,

* Seo Proceedings A. S, B. 1889, page 67.
1 See Procoedings A. S, B. July 1870, page 230 ¢/ #eq.
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“ Griflith’s ronte™ has come to be taken as a type of the difficulties on this
question, and has undoubtedly led many into error.

Tracing the subject back, we find that in 1816 some 6,000 Burmese
troops and 8,000 auxiliaries crossed Patkai into Assam, at the invitation
of the Raja (Chandrakant).

Soon after, it is said, 30,000 followed under Keo Minghi, who re-
turned to Ava in 1818, leaving about 2,000 men behind him in Assam.

About 1821 Maha Thilawa, the Burmese general in Assam, was involved
in disputes with us, anl in 1822 Menghi Maha Bandula led 18,000 men
over Patkai and made Assam virtually a Burmese province.

In 1824, war was declared by us, and the question of routes into
Burma was eagerly discussed. Four were declared practicable, two by sea,
and two by land, ¢. e., ;
Land route, Calcutta to Ava vid Assam, 1,483 miles and 170 days.

» 3 ”» Mauipur, 1,052 » 3 107 » >
Sea route, 33 » UG Aracan, _ 835 sy ST
”n » Rnl]g""“’ I’MG n ” 82 2

”

Of the land roubes, it was settled that the iine vig Assam, and over
Patkai was by far the best, but that vig¢ Rangtn offering better transport
for stores was ultimately adopted. v

In 1828, Licut. Burnett reported on the route by which the Burmese
had entered Assam, and it was no doubt on this that Pemberton relied in
his “ Report on the N. . frontier” in 1835,

“The passage of the Patkai,” he remarks, “is reprosented as ensy
““ when compared to the seven or eight equally lofty ranges that must be
“ erossed between Cachar and the Munipuri valley.”

On all occasions Pemberton wrote in high terms of this pass, and,
after his surveys on the Munipuri side, we may consider him one of the
best authorities on the matter.

Sir Ashley Eden has truly said that no man before, or since, has ever
had such opportunities of ccollecting reliable information on the subject,
and very few would, or could, make such good use of them.

It was in 1837 that Dr. Griffiths, who was one of the Tea Commis-
sioners, crossed from Assam to Ava. Yet though he started from Bisa, and
passed Mainkwan, his route over that portion nowhere coincided with
Pemberton's accothit of the old Barmese one.

After leaving Bisa, in Assam, he took a considerable detour to the west,
the reason for which is not I think to be found in his journal, but is
attributable to the fact that along the old route villages were maintained,
g0 that not only was the route itself always kept more open and in repair,
but provisions obtainable all along,
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Whether these villages were kept there by the authorities or remained
there of their own choice, and benefitted by the line of trade we cannot
now say, but soon after the close of the Burmese war, they migrated
westwards ; possibly the state of frontier anarchy that followed left them
too often at the mercy of necessitous soldiery, to avoid whom they retreated
to the higher ranges. '

On Griffiths’ arrival, therefore, at Bisa, instead of pm"suing the old route
up the Namrip river, towards the Loglai basin, we find he made a sudden
turn westward and passed through the “ Morang Néga' country, crossing
Patkai near Yugli at 5,000 feet elevation, and subsequent ranges at 3,500
and again 5,100 feet, Nongyang lake being left fully 20 to 25 miles to the
east,

The old route, in fact, at that time had been abandoned—neither food
nor transport could be got there—and he was compelled to go where these
were obtainable ; the old path also by that time would have been covered by
jungle and more or less impracticable.

Properly speaking the name Patkai applies only to the highest ridges
wherever they oceur ; in few places are they continuous for any distance ; the
water parting is often eut up into distinet groups of hills with many low
places intervening, more especially towards the eastwards, where from the
Nongyang lake, they sink lower and lower, to where Singphus assert they
have crossed nearly on the level after Rhinoceros, .

It is in this neighbourhood that Mr. Jenkins and others consider it
extremely likely that passes may be found at even less than 2,000 fect
elevation, and it is evidently near here that the old route lay, The basins
of the Namr(p on the north and Loglai on the south, so closely approach
each other from opposite sides, as to leave but one march between them
from water to water.

These two drainage basins, shewing as they do the lowest levels on
each side to be in such close proximity, and where the soft strata is most
rapidly denuded, naturally indicate the lowest part of the range.

Pemberton describes the old route as follows :

“ Bisa, which is the principal village and residence of the head of the
« Singphu tribe of that name, stands about 10 miles from the gorge of the
“ defile through which the pass leads, and the first stage is to the Nanrtip
“Nulla, on the banks of which good camping grow it found 16 miles
¢ from Bisa.

“ Between the 1st and 2nd stages two hills are crossed, the Tontik
“and the Nunnun, neither of which present any difficulties that might not
“be easily overcome. The Namrip flows between these hills, and the
« Nunnun® falls into it a short distance from the second encampment ;

* Numphilk,

o
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“ there is but little jungle in the vicinity of the camping ground, which
“has space for a tolerably large body of troops.

*“The distance of this stage is 12 miles.

“The third stage, which extends from the Nunnun to the Kasi Nulla,
“ flowing at the northern foot of the Patkai hill, is about 7 miles.

“ After leaying the Nunnun and crossing a low hill, the Namriip is
“again reached and its bed travelled over for 5 miles.

“This portion of the route is the worst, as the bed of the nulla is
“filled with large stones and rocks over which the traveller finds it diffi-
“cult to make his way, but the Burmese appear to have avoided it
“ by cutting paths through the forest above.

“ From the Kasi Nulla to the summit of the Patkai central rii]ge, the
‘“ distance is about 4 miles, and the ascent is said to be very precipitoug:
“but it is quite evident from the description given, and the manner in
“which the Burmese travelled that there are no serious obstacles which
“the judicious employment of a few pioneers would not readily overcome.
“ From the Kasi Nulla at the northern foot of the Patkai hill across to
““ the Loglai the first nulla met with on its southern declivity is one long
““ march, and there is said to be a very inadequate supply of water between
* these two streams. :

“ From the Loglai to old Bisagaun, the original site of the Singphu
“ tribe, not far from the gorge of the pass on the southern or Burmese
“side, there are six marches none of which are cither very long or diffi-
" cul '!)

In the above quotation from Pemberton it is noteworthy that the
first two, if not three, marches coincide with the route taken by M.
Jenkins #id the Nongyang lake in 1869,

Both follow the Namrip for some distance and then leave it where
the river makes a long detour to the east, and near to the village of
Namphiik, and thence crossing some low hills, descend again to the river,
thus cutting off a large bend.

After this, even, it is evident that the routes coincide, and where they
diverged it is not now easy to find.

1t is extremely probable that the old Burmese route that Pemberton
describes, lay a little to the east, for though Mr. Jenkins states they could
have crossed the ridge some 500 or 600 feet lower, by keeping more west,
yet the ranges to the eastwards are generally s#ill lower.

From the foregoing it is obvious that the old route held longer to the
basin of the Namriip, and debouched on the Loglai higher up, thus escaping
Digum Biim ; the two routes, however, are near each other, and fairly direct,
which Griffiths’ was not, but it is only by a caveful study of the locality

-
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{hat the best site eould be found, all is now forest, and the route line will
have to be re-discovered ; there can however be little doubt that it crossed X
Patkai close to this point, and probably at less than 2,500 feet above the .
sea level, and say 2,000 feet on the spot. :

The approaches to Patkai at the part indicated, present no insuperable
difliculties on either side ; undoubtedly a strip of hilly country extends for

_ some distance north and south, parallel to the main range or ranges, but
the country on the northern flank consists of tolerably low hills and rolling
land, and on the other side, it scems.to be repeated between Digumpéni
and the Turong.

The paths on that side, in fact, are now confined mainly to stream-beds

_between which they cross low spurs; the latter is characteristio of the

% route between Loglai and Namyung, where it goes by the Kaisu, Namlip,
Yingsiim, and Yungmoi, to the village of Numyting in the Hiikong, or
Dinoi, valley.

It is unfortunate that ever since our taking possession of Assam most
works that allude to routes between India and China, treat the passage of
these ranges as an almost insuperable obstacle. ; g...‘(

Excepting by Pemberton, and latterly Mr. H. L. Jenkins, it is generally =
looked on,as a subject hardly worth discussion, or investigation.

1t is taken for granted that there is no good, or even fair, route from
Assam vid Hikong to the Shén States, and that the Patkai is simply an
impassable barrier, whereas the truth is that the more the matter is investi-
gated the more likely it appears that this old route will turn out to be not
only the best, but perhaps the only available trade-route out of upper
Assam, by which we can get anywhere Fast,

From the summit of Patkai, near where the old route crossed, the
view south-west is across a rather large triangulat valley having a sheet of
water in it called “ Nongyang” several miles long, and a wooded island
towards the castern extremity. The ¢ Nongyang River” falls in from the
west after a course of 12 or 14 miles, mainly bebween two high and contin-
uous ridges, each called Patkai, that were crossed by Drs. Grifliths and
Bayfield, and which river has generally been considered the boundary between
Assam and Burma at this part. After passing through the lake the river
flows out east into the Loglai, or Laklai, going south and east to the
Turong.

On the south, Digam Bifim rises very conspicuously beyond the
Nongyangpéni ; it is probably not less than 8,000 to 4,000 feet high, the
surrounding hills north and south being 2,000 to 8,000, with water-courses
and passes at perhaps 1,000 feet above the sea level,

Beyond Digam DBfm lie the first Singph villages in the Hikong



1579.] over Patkai vid Nongyang. 75

valley, the nearest being Niimyéng, sitnated on a river of the same name
that rises far to the west, south of Patkai and nearly opposite the Tirap
valley (of the northern slope). A%

The name of this river has been so variously rendered as to make ifs
recognition at times diffienlt ; we find it as the Ramyoom, Kamyoom, Kam-
miroan, Nam-ma-ron, and N dmytng, the latter no doubt most correct.
After passing the village it flows S. E. and falls into the TGrong. From
Namyung there is constant intercourse with the south, west, and east,
over an undulating but not difficult country. Traders generally pass it en
route for Assam.,

t is extremely significant that the name “Patkai” (which is an
abbreviation of Pat kai seng kan®) originated on the pass at the part
above indicated, in consequence of an oath there ratified between the Ahom
Raja © Chudangpha+ on the north side, with Stranphai, the Nora Raja of
the south side, whereby each bound themselves to respect the Nongyang-
pani as the boundary, and that between them, ere separating, they erected
two seulptured monuments, as memorials of the treaty on each bank of the
river,

Previous to this period the range there was called * Doikaurang”
Doi = Mountain, Kau = 9, and rang = united, namely the place of * nine
united hills,”” %or where nine ranges converge, which latter singularly
confirms all we know of the place already.

At the site in question, but one range is crossed from water. to water,
whereas to the west, at least 8 or 9 conspicuous ridges must be crossed ere
the plains are reached beyond.

The name *‘ Doikaurang” was bestowed by the first Ahom Raja
¢ Chukhapha,” when passing from Nora, or Pong, to take Assam in 122
A. D, :

It seems clearly demonstrated by this time, that there are no trade
routes to be expected vid the © Brabhmlkund,” the © Daphapdni,” or “ No
Dehing” valleys, and nothing intermediate is possible.

The sufferings of Lieub. Wilcox and his party in 1827.8 during his
attempts to penetrate eastwards are sufficient to deter any re.surveys of
those routes for such a purpose.

The Mishmi hills to the north again, or the Abor country, are equally
uninviting, nor are lines of traffic more likely through the Daphla hills, except
by cattle, and over passes that on the north, as on the east, are not less than
10,000 feet, if as low.

* Pat = cut, Kni = fowls, Seng == oath, Kan = taken.

t Chudangpha’s ambassador wus the Bor Gohuin Tistanbing, and that of the
Norp Raja, Tasinpon, date 1399-40 A, D,
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To the south-east, even if a little too far south, must we turn, if
anything approaching a trade route out of Assam is to be found, and at
or near the old Burmese route, we at once get one that is remarkably ecasy
and that with comparatively little outlay would be suitable for wheel
traffic.

The station of Gauhdti on the Brahmaputra, is now connected by a
fine carriage road to the Shillong platean, which rises to between 5,000
and 6,000 feet, the last 8,000 feet of which is in a distance of only 12
miles.

The difficulties of crossing Patkai ave, at least, less than half of those
met with on such a road, and that we can easily overcome them we have
demonstrated.

Having glanced at the position of the route vid Nongyang, it may
be well to indicate those-of several others, leading from upper Assam into
before noted, the valley of Hukong. :

There is a route through the Ndga hills west of the Tirap river, and east
of the Disang, that enters at the Namsang Nadi, a tributary of the Dihing,
and not far south of Jaipur. This line after traversing the bed of the
Namsang for some distance ¢rosses the Patkai by the Takum pass, (say
5,000 feet) and thence follows the Namyung till it joins Griffiths’ route
(the latter is often called the Tirap route). o

A second entrance to this same Takum route is from Borh4t on the
Disang river ; the water-shed about here, though, rises to 6,000 and 7,000
feet and is 4 more continuous ridge. .

The late Colonel Hannay advocated a line vid Bhitor Namsang on the
Tankak river in the Sibsfigar district, passing through the Niga villages of
Sangloi, Sangsa, Sangba, Langia (or Longra), Horu Khet, and Chotagaon
to Singolani, the latter situated on the Dinoi some 45 miles north and 80
west of Munghhong, and near the western extremity of the valley of

Hukong. This line presents no very serious obstacles and is nmach used.

Another route has been proposed entering the Dhansiri valley, passing
Samaguting, and thence vid Phre re ma, Gopsi ma, Dibu ma, Teseshu ma,
Tajoga ma, Kaza ma, Jessa ma, Kochapa ma, and lastly Teuchu ma on the
Dinol.

This, however, is over a long line of hilly country and ends far to the
west in the valley of Hukong, and from whence any road east must cross
the whole line of northern drainage, whercas the endeavour should be to
keep in the level plains of Assam as long as possible, having in view the
facilities on the southern side, and also to penetrate the mountain barrier
where not only lowest but narrowest.

Once the plains of Hukong are reached, say near Numphin or old Bisa,
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on the Turong, the line would keep north of the Dinoi River, crossing a
country covered by open undulating grass plains, whence »id the low Kako
hills it could join the trade route to Miingla east of the Trawadi.

The Shuemai, or Phungmai Kha, on which this town is situated, is
generally believed now to be the main stream of the Irawadi and flows
from the N. E. through a large plain or valley called the Sittang country.
There ean be little doubt but that Dr. J. Anderson® is correct in supposing
that this'river has its rise in Eastern Tibet.

It is hardly necessary to remark that a route over Patkai to Upper
Burma alone, is not pressingly required ; what is really in demand (and will
continue in demand until solved) is a good route joining India with China.

The advocates of a route to Western China may be divided into three
parties : 1st, those who would start eastwards almost at once from near
Rangun, and may be called the © Marine” party: 2nd, The far more legiti-
mate one that advoeates a line through Burma to the upper provinees, ere
starting east, so as to gain not only the China trade but benofit Burma
itself by a good line of internal communication ; these would be the Bur-
mese” party: 3rdly, There is a large party both in India and England, if
not also in China, who are in favour of a more direct line botween India
and China if it were possible, even if it had to pass via the Hukong valley,
and across the northern extremity of Upper Burma, towards Talifu and the
Yang-tse-kiang.

These three parties are, so far, distinet, if not actually in opposition
to one another, but the question is becoming gradually much simplified.
The Marine (or Manchester party) now that India can, and will, beat
Manchester in the cotton trade, is certain to die a natural death ; a trade
route with China vid the mouth of the Irawadi is not in demand, so that
only the Burmese and Indo-Chinese parties remain. These should really
not be found in opposition at all, if the Patkai route is possible ; on the
contrary, their interests are almost identical; a junetion on the upper
Arawadi would benefit both.

To imagine that the trade to England from western China, would go
by the valley of Assam, while the Irawadi was open, would be absurd. It
would be equally so to expect the Indian trade to go vid the Irawadi; each
would take what legitimately belonged to it ; indeed, without combination
between these two parties it does not seem likely that a route to Waestern
China will ever be possible. There is actually no reasonable ground why

either should oppose that combination, while thereis everything to gain
by union.

The immediate future of Burma it is not difficult to forecast, and with

* Journ. Royal Geog. Soc. Vol XL, 1870, p. 286,
10
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such an object in view, asa route joining the two largest empires of
the East, it behoves us to look ahead.

The difficulties in connexion with a good trade route from India to
China vid Patkai and upper Burma are not physical ones, as has hitherto
been supposed; the only real obstacles are political ones, which would
vanish, the moment Chinese and Burmese jealousy was overcome.

The obstacles to trade, in fact, are all confined to one tribe or race,
the Singphis or Kakhyens, who inhabit the hills between Assam,” Burma,
and China, and by a state of tolerated anarchy, effectually prevent peaceful
intercourse. -

Until some central authority is recognized, and joint action taken, it
is not easy to make head against these turbulent clans ; an alliance for their

suppression, would at once solve the Indo-Chinese route question, Vil
Assam.®

APPENDIX.

The following few extracts from the diary of Mr. A. J. Peal serve
to corroborate the remarks made by Pemberton before quoted, as to the
line of route.

“ December Gth, 1869. We had great difficulty to get the men to
start, and were not off till noon, erossing soon after a couple of low hills,
due south of the village (of Namphik), we struck the Namrip again and
eventually camped 3 or 4 miles up its bed.

“7th, Continued up the bed of Namriip, and subsequently the Nam-
bong, camping at mouth of the Nanki.

“&th, Marched up the bed of the Nanki after boiling water at 2115°
thermometer at 56°, and commenced the ascent of © Patkai” at 11°30 A. ar,
reaching the summit at 2 . ar., after a hard climb,. Boiled water on the
top at a temperature of 208°, thermometer 66°. We camped at the first
water on the southern slope at about 400 feet down, and had a fine view
of the Nongyang lake and also the Brahmaputra,

=
“9th. We boiled water cre starting at 2081°, thermometer ab 55°

descended pretty easily and rested at the ford of the Nongyang river ab
11 o’clock, route . 8. K. Subsequently crossed a spur of Digam Bim
nearly as high as Patkai, camping at a small stream half way down the
other side, course S, K. and tortuous, say 14 miles,

« 10th. Started about 9 A. ar. and by 1080 reached the Digampini,
crossing and re-crossing several times, and after ascending a low ridge came
suddenly on the Loglai (or Loklac Kha) of which we had a fine view.

* The greater portion of this note was written in 1872,
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The bed some 80 or 100 feet below was say 100 yards wide, composed
mainly of slaty rock, and with long rapids.

“11th. Marched down the bed of the Loglai, which being composed of
boulders was very fatiguing, we passed some fine rapids, and camped at the
mouth of the * Kaisu,” having only done about 8 miles. We found no
dew south of Patkai at night.

“12th. We ascended the bed of the Kaisu and crossing ¢ Kasukd,”
(or hill) strock the Namlip, after going down which for some 6 miles,
camped at the mouth of the Yungsum, a small*stream.

*13th. From the Yungsum we crossed a low ridge to the Yungmoi
and followed it out to the Namyung river, which we reached at 4 ». ar.,
finding it about 80 yards wide and flowing over shingle. DMen at once
started on to the Nimytng village for food. J. brought back rice, fish,
&e,

“14th. Reached Nimytng village in half an hour after breakfast,
finding a'nice open place and rice lands, and were very hospitably re-
ceived.”

The party were here met by messengers from the chief of the Dinoi
villages prohibiting an advance. While waiting result of a friendly message
in return, many traders passed, with daus, amber, &c., for Assam ; others
again came in from Assam, and from the Niga hills west ; a great deal of
information was gained fror five men who had come from near the Irawadi,
due cast, they said a great many Chinese passed through their villages to and
fro, trading with Hukong, so much so that both they, their wives and even

children, could understand Chinese.

The extracts relating to the return journey also completely corroborate
what was already known as to the difficultics of the Tirap or Grifliths’
route, by which the party returned. _

“26th December. Started at 10 AL ar. back, after some trouble with
the carriers who refused to take the loads by that route, through the Niga
“hills. He reached the mouth of the Chilly (Tsili) about 4 ». ar after a
march of 15 miles.

“27th, This day we arrived at the first Mosang Niga villages ; distance

10 or 12 miles.
«98th, Passed through several Mosang Niga villages and eamped in

one with 60 houses at 1,500 feet elevation.

“20th. After starting, we ascended a very high hill or range (Gedak
Biun, say over 5,000 feet) and then down some 500 feet to a Niga village
on a spur, surrounded by other villages not far off. They have a fine
breed of cattle, and a peculiar hairy little dog like a terrier.

“30th. To-day crossed another high ridge, and camped some 300 feet
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down it on the other side, at the first water, it was Patkai. Found it
very hard work, as the southern faces of the ranges are either open cultiva-
tion, or deserted jhidms, destitute of shade, the path in many places almost
perpendicular.

“3lst. Again over a ridge of Patkai; water boiled at 208° and we
started down to the valley of the Namtsik, where we camped.

* January 1st, 1870. Crossed another high range, over 3,000 feet,
crossed a stream, ascending again to Yugli at 8,000 feet or more, from whence
we had a fine view of the Tirap valley, and Rangatu rising beyond it to over
8,500 feet, the peak about 4,500.

“2nd. We came down from Yugli to the Tirap river, rising again to
3,500 feet over Rangatu, thence along a ridge passed Rangnam, and down

to the river Tikeng, thence up to Kongtam 2,000 feet and zéd Wado to
Tirap Mik on the Dihing river.”

Elevation of some of the * Passes” north of India, Nipal and Assam, also
of some in Tibet.

feet above the sea.

Chang chenmo, (Lon. 79° Lat. 34° 80") ... 19,000
Clio morang la, (Tibet) ... ... 18,760
Cho la, (Sikim Chumbi) ... .o 15,000
Donkia, (Sikim Tibet) ... P o 18466
Ga la, (Nipal) |, e 16,700
Gua tina la, (Sikim Chumbl) ... 14,000
Jelep la, (Sikim Chumbi) vas .. 13,000
Kongra lama, (Sikim Tibet) v 15,740
Kambala, " 5

Khalamba la, (Tibet) « 17,200
Ligtlang 14, 5y ... 16,000
Mariamla, % e 15,500
Nilam, (Nipal Tibet) .o 16,628
Nola, 5 ... 16,720
Photula, (To leet) ... 15,080

Tiptala, (Sikim) :
Taklakbar, (Nipal leet)
Taukra la, (Sikim) , ... . 16,083
Walung chung, (East Nipal and 'beet) .. 10,385
Yakla, (Sikim Chumbi) we 14,000
Tulalah, (Bhutan) wo 10,000

* These are nof selected passes, o;n account of their altitudes, but are those best

known at the moment of writing,
The ayerage height is 15,458 feet,
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Dgr. GRIFFITHS' ROUTE.
Lzxtracts from Dr. Griffiths’ notes regarding the route over Patkai,
starting from the Diking River.

gl Eleva-
Date. ?: Direct. e
r=-1
Feby. | 19th, 12] S.W. | 1,029 |crossed Tirap several times and along

difficult places.

i 21st, (10 winding difficult path : camped on Tirap.

» | 22nd, (12 1,029 [route difficult.

5 23xd, (12) S.8.E. | 1,413 |out of Tirap, erossed high ridge 2,500
feet down to Namtsik.

5 24th, |10| S.S.E. marched up the bed of Namtsik.

b 25th, | 4/ S.S.E. | 3,026 |ascended ridge to 3,500 feet.

March| 38rd, (15| S.S.E. |5,000 |started up Patkai 1,500 feet above

camp, down to boundary (i e
Nongyang).

e 4th, |10 E.S.E. fatiguing )march, (perhaps down Nong-
ang).

o | sth, | 4| EsE. | 2138 |met Dr, Bayfela.

5 13th, | 7| E.S.E. down Nam ma roan, (i e. Namyung)
passed village.

» | 14th, | 7| E. by S. Do. Do.

» 15th, (13| E. by S.| 5,516 |ascended some hours to 5,576 feet, to
Natkaw and Kusi
camped at 5,516 feet elevation.

5 16th, 18] 8. 8270 |descended conkiderably, camped on
Gedak bum (path over 5,000 feet).

» | 17th, {10 E.S.E. descended Gedak to Namtsik.

E.
» | 18th, |18 N.N.E. Route circuitous, heavy jungles to
| E. Namtsik and Turong Rivers,

e 22nd (13 S.S.E. | 1,340 | Shelling Khat and Kulyung.

» | 28rd |10] S.W. to Lamin and Tsilone River B. Dinol
River 800 yards across.

» | 24th 17 1,064 {to Mainkwon.

The above has been collated, and names where wrong spelt, altered.

Pramenrox's nerort or RouTeE Froar Bisa.
Probably from Lieut. Burnett's report, March 1828.

Stages ‘Miles
1st, 16 | Bisa, 10 miles to the gorge and thence to Namriip River.
2nd, 12 | Namrup, over 2 hills, camped at Nunnun.
3rd, 1117 | Nunnun, to Namrup again, and on to the Khassia, or
Khasi.
4th, Khasi to summit Patkai, 4 miles, down to Loglai.
b5th to 11th | Loglai to old Bisa, 6 days.
12th to 20th | Bisa to Magaung 8 marches,
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Mogong or M’gaung is the Mong maorong of the Shans, and on the
Mogong river, that falls into the Trawadi.

The first eleven stages are nearly identical with Dr. Griffiths’ rounte.

Route from Tirap to Hukong (Mainkwan) by Mr. IT. L. Jenkins.

STAGES Assay 1o Hukoxa. and  Hvrkoxa To Biao.
1. |Terap muk to Kongtam. A. Hukong to Jambu hill.
2. |Kongtam ,, Youngbhi, B. Tl(: Lebong village on the Nun-
ung.
3. [Yungbhi , Yugli‘ C. Down it to Namsang miik.
4. |Yugli over Patkar. D. Do.
5. |Patkoi to Mosang Néga village. |E. Land march to Santok hill.
6. |Niga village to Johanghai. F. To Nunhang River,
7. |Johanghai to Wada pani. G. Down Do.:
8. [Wada pani to Gedak Bim. H. lDo. to Benauko Singphuvil-
age.
9. |[Gedak Bim to Disang River. |I. Melankha, on Urip.
10. |Thence to Sumbogan, Singphu [J, To small stream ; long march.
village.
11. |Thence to Hukong short march. |K, To Bamo, a long march,
Eleven stages to Hukong. Eleven stages to Bamo.

Exrracr FrROM Assaym Boudir RELATING TO PATKAL
(History of the Kings of Assam, p. 13.)

aTATE WNE w@A Wiz fAw a7 eind 2R o Lmsiies g
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wol AqE F#ce abes [y astwgz wd 93, 7 747, 9w =S )
ot fEwm @, @ AFzeE QR T sfaeal; atees w3zl 3%
«? foa 4137, eig 9% @AM @F @RS 7R (@ital Ima SHE
zfaa @#12 |\ 4% wcel SR @ G o Ison® st Sien 2
S| ATBBIT YHTT ST AW (AS~8AT (RANA Tl BT TTAAR
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VIIL.—On a new Standard of Light.—By Lovis SCHWENDLER.

(With Plate VIIL.)

No exact measurement of any quantity, even with the most accurate
and sensitive Test-methods available, can reasonably be expected unless the
standard by which the unknown quantity is to be gauged is perfectly con-
stant in itself ; or, if nature does not permit of such a desirable state of
things, the causes to which the variation of the standard are due, should be

. known, and in addition also their quantitative effect on the standard, in

order to be able to introduce a correction whenever accuracy of measure-
nient should permit and circumstances necessitate it.

This requirement for a standard necessarily entails on the one hand a
knowledge of the relations which exist between the standard and the caunses
of its variation, and on the other hand the possibility of an accurate and
independent measurement of these causes.

Further, having no constant standard, it is impossible to produce two
quantities of the same kind bearing a fixed and known ratio to each other.
Consequently, no idea can be formed of the accuracy of the test-method
adopted, and if such isimpossible we are also unable to improve the test-
method in itself, 7. e., with respect both to accuracy and sensitiveness.

The inconstancy of a standard acts, therefore, perniciously in two direc-
tions: it prevents us from being able to execute accurate measurements
even with the most accurate and sensitive test-methods, supposing such are
available ; and further leaves ms in that deplorable condition of not being
able to improve the test-method, although we may be convinced that the

. method of testing requires such improvement.

It may be safely asserted that in any of the branches of the physical
sciences, where constant .standards do not exist, the progress in accurate
knowledge of nature must be slow, if not impossible.

This train of thought will, I think, invariably beset the physicist who
endeavours to make Photometric measurements,

Recent experiments on the value of the electric light as compared with
the ordinary means of illumination,* called my attention forcibly to this
point,

* Theso experiments T had to institute on hehalf of the Board of Directors of the
East Indian Railway Company, under orders of the Secretary of State for India, to
enquire into the feasibility and practicability of lighting up Indian Railway Stations
by the Electric Light,



84 L. Schwendler—On a new Standard of Light e [No. 2

by

Old Standards for Light Measurements.—Up to the present in England
the Standard Candle® has been adopted as the standard of light, the —.%
unit of light being defined as that light which the said candle emits 2
when burning steadily at a certain definite rate. In France the Carcel -
Burner (Bec Carcel) has been introduced as the standard of light.
The unit of light in this case being defined as that light which emanates
from a good moderator lamp burning pure colza oil, at a given definite,
rate. The ratio of these two arbitrary units, is given by several autherities
very differently, the mean value being about :—
10 Standard Candles = 1 Carcel Burner.
These two standards of light, although answering perhaps certain
practical requirements, are by their nature ill-adapted to form the units of
light intensities. A good and trustworthy standard should possess absolute
constancy, or if not, should afford the possibility of application of a corree-
tion for the variation and, moreover, should be capable of accurate repro-
duction. These qualifications are certainly not possessed by the standards
at present in use. -3
A candle of whatever compound and size will partake of something of &
the nature of a complex body, an accurate reproduction of which must
always be a matter of great difficulty. Exactly the same holds good for the
Carcel Burner.
Further the amount of light these standards produce, depends to a
very considerable extent on external influences, which do not allow of casy
control or measurement, and which therefore canse variations in the stan- >
dard light for which it becomes impossible to introduce a correction. For
instance, the rate and regularity with which a candle burns and the amount;
of light it gives, depend, in addition to the material of which the candle
consists, on the ready and regular access of oxygen. In a closed up place,
like the box of a photometer, if the draught is not well regulated or the
supply of fresh air not quite constant, it can be easily observed that the
very same candle may emit light at different times varying as much as
50 per cent.  Another difficulty is introduced by the variation of the length
of the wick, and of the candle itself, by which the standard light necessarily
alters its position in the photometer and consequently its quantitative

* The Metropolitan Gas Act 1860 (23 and 24 Vit Cap. 125, Bec. XXV) defines
the standard candle as :— :

“ Sperm candles of 6 to the pound each burning 120 grains an hour.” [ hava tried
the standard candles as made by two different manufacturers, Messrs. Ficld and Co, and | ¢

Mr. Sugg. These candles are sold as six to the pound, and consume according to my
oWz (GRPREL A SDURE 8.26 Gm per hour when placed in o large room and direct
draughts excluded, ‘
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effect on a'given point. These difficulties might be overcome to a certain
extent by mechanical means ; as, for instance, by cutting the wick antoma-
tically within equal and short intervals of time, and by placing the candle
in a closely fitting metal-tube, against the top rim of which a spring presses
the burning candle, in fact a similar construction to that used for carriage
candles. But tosay the least, all such arrangements are cumbersome. With-
out going into further details with reference to the Carcel Burner, it may be
said that the disadvantages of this standard are at least equally great. In
fact it appeared to me that the production of a standard light by combus-
tion is not the right method ; the flame resembles too much organic life
with its complex and incessantly varying nature. Gauging mechanical
force by the power a particular horse of a certain breed is able to exert,
can scarcely be called a less scientific standard, than the combustion stan-
dard for measuring light. Under theso circumstances, I thought it best
to leave the old track, and produce the standard of light, by the leating
eflect a constant current has, in passing through aconductor of given muss
and dimensions,*

New Standard of Light.—Several Platinum Photometric Standards
were made and tried. If the current passing through the platinum was
kept constant, the light produced was also constant, and for the same cur-
rent and the same platinum standard, the light was always of the same
intensity, under whatever other circumstances the experiments were con-
ducted. .

Platinum evidently is the best metal which can be chosen, for it does
not change in contact with oxygen ; it can bé procured very pure and its
melting point is high enough to allow an intense light.

It is probable that at a high teniperature platinum becomes volatilized,
but this process can only be exceedingly slow, and therefore the light pro-
duced by a standard, cannot alter pereeptibly in time. To make the light
constant from the moment the current passes, ¢. e., to establish dynamie

* The idea of using the light produced by a conductor throngh which a strong
cmrrent passos, a8 the unit of light, appearcdto me so natural snd simple, that I
could searcely understand why it had not been proposed and acted upon before,

I conld however find nothing on the subject anywhere, until Iptely wmy attention
was called to o small pamphlet written by Zollner in 1859 in which the same idea
o0curs :

In the preface to his Inaugural Dissertation, Zollner says :—

#andererseits aber auch zu zeigen, dass ¢in galvanisch glithender Platindrsht von
“den bis jetzt bekannten Lichtquellen zur Aufstellung einer photometrischen Ein-
“heif, trotz mancher practischer Schwicrigkeiten, vielleicht dennoch dus geeignetsto
“ Mittel sed”

T have since learnt that Dr, Draper, as carly as 1544, proposed a * unit lamp*!
consisting of & platinum strip heated by sn electxic current,

11
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equilibrium between the heat produced and the heat lost pefunit of time,
it is necessary to make the arrangement in such a manner, that the electrie
resistance offered by the standard is only in the piece of platinum, intended
to be made hot by the current, and not in the other parts of the circuit.

For this reason I find it best to cut the piece of platinum out of a
platinum sheet.

Figure 1, Plate VIII gives the form inactual size. The two ears, left
white in the drawing, may then conveniently form the electrodes between the
leading wires and the piece of U-shaped platinum which has to produce the
light. As the U-shaped portion is left in its natural connection with the
ears, the contact takes place over a large surface, and therefore the contact
resistance must be small.  This special form, if the dimensions ave defined as
well as the weight of the platinum sheet, out of which it is cut, can be easily
reproduced anywhere. Further it is required to exclude the draught from
the heated platinum. This is best done by putting on a cover of thin white
glass. One half of it is left white, the other half is blackened on the inside.
This preeaution is required in order to insure that light emanating from
one side only of the platinum is used in the photometer.

Otherwise light from the back part of the heated platinum, would be
reflected into the photometer. This part is unknown and could there-
fore not be taken into account when measuring the light emanating from
one side of another light. In fact to be able to form right conclusions
from Photometric measurements, it is neeessary to arrange the experiment
in such a manner that, either the two lights under comparison throw
the same fraction of the total light into the _Photometer, or if this is
impossible, to ascertain this proportion accurately,

The Platinum Standard light (PSL), described before, we will eall in
future A. Sending a current of 6.15 webers through it (15° deflection on
my large Tangent Galvanometer, for which the constant = 2.996 C. G. S.),
the PSL (A) produces a light equal to 0.69 Sugg’s candle, or,

1 Sugg's candle = 1.44 PSL (A) with
G.15 webers,

Hence, if this particular light were adopted as the unit, we might
define it as follows ;—

6.15 webers passirg through a piece of Platinum 2 mm. broad,
36.28 mm. long and 0,017 mm. thick, weighing 0.0264 Gm., having a cal-
culated resistance = 0,109 S. U,, and a measured resistance — 0,143 8. U,
at 66 I, gives the unit for light intensity.®

* In order fo show that a platinum light standard can easily be reproduced, T will
give here some actual measnrements :—

The Platinum sheet out of which the P. 8. T.. (A) was cut weighed 0.0364 Gm,
per square centimetre,  From this the weight of the part which becomes hot caleulsted,

&
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Pliotonmetric Measurements. Having now a constant light it became
possible to measure the variations of light which the combustion standards
invariably show.

For instance one of Sugg’s Candles was compared with the P. 8. L.
(A) with the result shown in the following table :—

Distance in Millimetres.

REMARKS
P. 8. L. (A) ; g
with 6.16 webers, Sugg s e,
100 mm 117 mm, The P. 8. L. (A) was kept at the same
120 position = 100 mm.
g 112
= 110 Sugg’s candle was moved in order to get
TE 120 the Light equud.
[ 120
EE 120 The variations obscrved were actually in
=2 120 the candle und not in the Platinum standard,
=% 126 as the eye could easily discern.
LB 128
£3 117
s 120
g4 123
= 127

This gives as an average :—

1 Sugg's Candle = L.44 I’. 8. L, (A) with 6:15 webers.

11:%:—;' = ]1._;_6:1, or total variation of the candle about 30 per cent. from
the average in the very short interval of time of about five minutes. This
needs no further comment. Some additional experiments were made in
order to ascertain the variation of the light of a standard candle.

gives 0.0264 Gm.  The resistance of the standard, measured at 66° F\, gave 0.143 8. U.,
including contadt resistances.

Now another piece of Platinum sheet 26 x 28 mm. was found to weigh 0.265 Gm,
The piece cut off which actually becomes Kot = 0.026 Gm., whith agrées within
0.0004 Gim., with the weight found by caleulation for the P. S, 1. (A) actually nsed.

Tuking th«. specific resistance of Mercury = 96190

. - of Platinum } — 9188 ’ nt 0° O,
annealed
the caleulated resistance of the Platinum which becomes hot = 0:109) 8. U, =at
Measured resistance, including contact resistance =0143) 66°F.

or contact resistance probably = 0.034 S, U.
1t is therefore much more aceurate to define the P. 8. L. by weight, than by re«
sistance.
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The P. 8. L. (B)* with a current = 5.9 webers was uzed as unit,
1s¢ Candle, 7 readings in 10 minutes
mean = 1.08 P. S. L. (B)
max : 1.19

———

s = Ton o total variation = 17.6 per cent.
min:  1.00

The maximum was obtained directly after h
meter when fresh air entered,
2nd Candle, 10 readings in 14 minutes

mean = 1.07 P, 8. L. (B)
mMax : 1.32

-~ v L0 e T 5
R 060 total variation = 59 per cent,

The minimum was obtained directly after freshly lighting the candle.
8rd Candle, 12 readings in 24 winutes

mean = 1.07 P. 8. L. (B)

aving opened the Photo-

X : 1.3
—— = ——— or'tots dation = 4 .
= 08 total variation = 46 per cent

The lowest reading was obtained shortly afte
4tk Candle, 14 readings in 22 minutes

mean = 0.94 P. 8. L. (B)

T lighting the candle.

max : 1.26 Sree 2
in: — op5g °r total variation = 72 per cent.
min : 0.58

The lowest reading cannot be accounted for.
Two new Platinum Light Standards of the same
P. LS. (A) described before, were
conuected up suceessively and with

form and size as the
placed in cirenit of 8 Grove's cells

& Mereury Rheostat in circuit, to keep
the needle of the Tangent Galvanometer at o constant deflection.

These two new P. L. S., called IT and ILI, were placed in the Photo-
meter to compare their lights and by it test the aceuracy of the Photo-
meter readings, and other influences to be named further on. (see fig. 2,
Plate VI1II.)

d 4+ d'=D =250 mm (constant),
Light ¢ produced by P. L, S, (I1I), Light #* produced by P. L. S. (11).

The balance between the two lights being obtained by moving the prisms
within that fixed distance. A piece of red glass was used for taking the
readings.

* This Platinum standard (B) was the first made, and has a different form from
the other (A) deseribed @ Dimensions and weight caunot be accurately given now,
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' In the following table the results are given :—

r g
a3 P. L. 8. &
» g 8
:
3]
£ 11 or | zE| @
E. producing | producing | 2 § Ty Remarks and particulars.
P i =]
“ @' mm d mim ""; 5
= |from Prism.\from Prism. :;',3
z Z =
1 100 150 18.8 Both lights having glass covers, but
100 150 18.8 glasses were quite clear,
100 150 18.8
100 150 18.8
100 150 18.8
. 99 151
100 150
1 99.86 150.14 ) 188 | 044
o 2 103 147 18.8 A clear glass cover on No. IIT; no
102 148 18.8 glass cover on No. 11,
102 148
103 147
102 148
2 1024 147-6 | 18.8 | 048
-
. -
3 98 152 18.8 A clear glass cover on No, II; no
g 158 158.8 glass cover on No, 111
98 152 18.8
us 152
98 152
99 151
98 152
3 o8 152 188 | 0.42
|
4 08 152 18.8 A glass cover on No. III, the back of
93 152 18.8 it covered inside with black paper; a
* 99 151 18.8 clear gluss cover on No. 11,
100 150 18.8
100 160
98 152 ;
. ; 4 98.88| 15117 188 | 0.43
¥
b 101 149 18.8 Joth lights covered up with glass
101 149 188 covers, each glass cover having insidea
102 148 188 black paper.
101 149
101 149 |
i 101.2 1488 | 188 i 0.46 }
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-
S P. L. S. %
= : 8.
< e
B 53
B 1T 11T g2 P
S producing ' producing | > g 7T Remarks and particulars.
= & | i 2 E
< d* mm { d mm B2
o  (from Prism, from Prism. ::: B
7z | | A
6 103 147 21.0 Current increased by decreasing the
101 149 21.0 resistance of the Mercury Rheostat, but
101 149 21:0 | kept constant at 21°,
101 149 21.0 Clear glass agein on both like experi-
101 149 21.0 ment No. 1.
101 149
6 | 1013 | 1487 | 210 040
7 104 146 21 Clear glass cover on No. I1L,
103 147 21 No glass cover on No. 1T.
102 148 21
102 « 148 21
102 148 21
21
7 102.6 1474 ;21 0.48
8 101 149 21 Clear glass cover on No. II,
100 150 21 No glass cover on No. 111,
100 150 21
99 151 21
100 150
100 150
100 150
8 100 150 21 0.44
9 101 149 21 Both the clear glass covers on,
101 149 21
101 149 21
9 l 101 149 | 21 | 0.46 ‘

The Deflection 18.8° represents a current = 7.82 webers.

The Deflection 21.0 represents a current = 8.81 webers.

T'rom these results the following conclusions can be drawn —

The thin glass covers, as was to be expected, absorh g measarable

quantity of light. Compare the results of experiments Nos, 1, 2

and of 6, 7, 8 and 9.
Covering the glass covers inside with black paper to avoid back-

2 and 3,

&

7

~
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reflection, appears to weaken the light, as was to be expected. Compare
the results of experiments Nos. 1, 4 and 5.

The ratio :— of the two lights is independent of the strength of the

current, which it onght to be. :

These results, although showing nothing extraordinary, 7. ¢., what
could not have been foretold without making the experiments, are never-
theless valuable, since they prove that in the first instance thin glass covers ’
take away very little light, and that back-reflection is also very little; bub
small as these influences are, they have been unerringly measured by the
Photometer, showing this instrament to be very accurate and the eye
quite trustworthy. That the light ¢ produced by P. L. 8. I1I was o much
more intense than #* produced by P. L. 8. IL, is due to the fact that the

Platinum sheet out of which No. II. was cut was much thicker than the
other.

Detailed description of the Standard and the metlod of using it.

Fig. 8, Plate VIII. gives the construction of the Platinum standard
in half its natural size. I need not give further explanation on this point as
everything will be readily understood from the drawing.

Fig. 4 shows the diagram of the connections.

P. L. 8. is the standard—

G a current indicator, or better, current measurer. The deflecting ring
must consist of a few convolutions of thick copper wire—of no perceptible
resistance. The small magnet needle is best to be pivoted, carrying a long
alumininm index, /

E is the battery, consisting of a few elements of high E. M. F. and
low internal resistance connected up successively. Grove’s, Bunsen's or
large Daniell’s cells will answer well for the purpose.

(1) is a stopper by which the circuit can be conveniently opened or
closed.

M is a mercury rheostat of about one unit resistance. A groove of
about 1 mm. section and 1 metre total length is cut into hard wood (not
ebonite, as mercury does not run well in ebonite). The hard wooden board
is supported by three levelling screws.

Further the mercury is in perfect metallic contact with two iron
terminals £ f. These terminals are not to be fixed to the board, They
are simply placed into the mercury, which fills small reservoirs at each end
of the mercury thread.

The resistance of the mercury rheostat can be easily altered by
moving the bridge b along the two parallel mercury grooves. If the bridge
is taken out, the total resistance of the rheostat is in cireuit,
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If the bridge & is close to the two terminals /° f; the resistance of the
rheostat is nil. ‘

This range of resistance with about 6 to 10 volts will prove sufficient
to make the eurrent strong enough and to keep it constant for many hours,
especially if the precaution is taken to open the circuit when no light is
required. The bridge & consists of a strip of copper at least 2 cm. broad
and 1 mm. thick, The knife edges which. dip into the mercury are
amalgamated.

The current measurer G has been gauged by comparison with a standard
tangent galvanometer ; so that the currents indicated by certain deflections
of the needle are correctly known in absolute measure.

Whenever a Photometric measurement is made the current is adjusted
to its defined strength, ¢. e., the given known deflection is procured by
moving the copper bridge &.

If the instrument G is well constructed, this adjustment of current

strength can be executed as accurately as weight measurement by a chemi-
cal balance.

Correction for the Standard.

Although with the above arrangement it will be always possible to
keep the current constant and up to its defined amount; it might neverthe-
less bappen under particular circumstances that the current producing the
light has been rendered different from the current for which the standard
has been defined.

In this case the following correction can be applied :—

= 2 -
Grl)

where ¢ is the current for which the intensity of the light has been
defined as unity.

v the actually observed current, and a the co-efficient for platinum
which gives the percentage variation of resistance for high temp, 1500°-
2000° F. for 1° Celsius.

This correction has been developed under the supposition that the
light produced in the given piece of platinum is proportional to the work
done by the current through the resistance of the platinum, and that,
further, temperature and light are proportional, These suppositions are
almost correct for small variations of the current,

&

-
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In conclusion it may be stated that it was ascertained that the Plati-
num Light Standard (B) produced the unit intensity of light, (the unit of
light equal to the light emitted by the Standard Candle) at a total expen-
diture of energy equal to 427 Q ergs per second. OFf these, 300 © ergs
were actually transformed into light by heating the platinum up to a high
temperature ; while the remaining 127 © ergs were lost for illaminating
purposes, being used for raising the temperature of the circuit exclusive
of the Platinum Standard.

The Platinum Light Standard (A) being made of much thicker plati-
num sheet, showed a much less favourable result. The unit of light by
(A) was produced at a total expenditure of energy equal to 1226 © ergs per
sccond, of which 725 Q ergs were actually transformed into light, the
remaining 501 Q ergs were wasted in heating the circnit to low tempera-
ture (no light). Considering that the unit of light can be produced in
an electric arc at a total expenditure of energy of 10 Q ergs per second
ouly (sco my Précis of Report on Electric Light Experiments, London,
1st Nov. 1878, p. 11), when produced by Siemens's intermediate Dynamo-
Electric Machine, it follows that from an' engincering point of view,
light by incandescence can scarcely be expected to compete with light
by disintegration (clectric arc). »

In fact, it appears that light by incandescence is scarcely any cheaper

_than light by combustion. The reason for this is that the temperature of

- incandescent platinum wire is not very much higher than the temperas
ture of a flame, and that for unit volume the mass which has to be kept
up heated in a piece of platinum is much larger than the mass in a fiame. 4
Unless we should be fortunate enough to discover a conductor of electricity
with a much higher melting point than platinum, and that the specific
weight and specific heat of that conductor is also much lower than
for platinum—and that at the same time the new conductor does not
combine at high temperatures with oxygen, we can scarcely expect that
the principle of incandescence will be made wse of for practical illumination.

Further it was ascertained that the resistances of the platinum light
standards (not including constant resistance) were as follows :—

P. L, 8. (B) = 0:136 Ohm at 22:2° C,
= 0876 ,, at the temporature of the standard,
0876
han n 13 ~ » ineres e e G0’
where the light was measured, or inerease 0156 - 1L

P. L. S. (A) = 0102 Ohm at 18-9° C.
= 0964, , at the temperature of the standard,
: y ; 096 s
where the light was produced, or increase 0108 = 945,

12
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I regret that I have not been able to calculate from the above results
the temperature of the heated platinum, since I could not procure in time
a copy of Dr. William Siemen’s Bakerian Lecture (1871), which at present,
to my knowledge, is the only source where the increase of resistance of

platinum at high temperatures can be found.
To sum up :—

The advantages of the new standard of light are :—The light is
perfectly constant if the current be kept constant; it allows a correction
to be made for the variation of the current if this variation is known ;
it can be reproduced accurately everywhere if ordinary precautions be
taken to secure pure platinum ;* its magnitude can be altered to any
extent to suit certain practical purposes by simply varying the elements
of weight, shape, and size of the platinum, or the strength of the current
passing through it; it does not alter of itself either in intensity, size,
or position, and therefore by it most accurate photometric measurements
can be executed ; the standard can be easily made to fit into any adopted
system of absolute units. Hence the new standard fulfils all the recog-
nised conditions of a perfect and rational standard, and therefore it would
be advisable to adopt it in future, as the practical standard for light-

measurement. There would be no practical difficulties met with in the
introduction of the new standard for technical purposes.

* The conductivity of any metal is much lowered by slight impurities, and plati-
num does not form an exception, Hence great care must be exercised in the selection
of platinum for the light standard. Dr William Siemens in his Bakerian lecture

© says: ““The abnormal resistance of some platinum is due chiefly to the admixture of

iridium or other metals of the same group, and it appears that platinum prepared
by thoe old welding process is purer and therefore better suited for electrical purposéa
than the metal consolidated by fusion in a Deville furnace.”

P
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IX.—A second note on Mammalia collected by Major Biddulph in
Gilgit—By W. T. BLANFORD, F. R. s., &e.

{Received and read May 7th, 1879.)

In the Journal of the Society for 1877, (Vol. XLVI, Pt. 2, p. 323,)
I gave a brief note of soe mammalian skins sent by Major Biddulph from
Gilgit, comprising a fox, an otter, a mouse, a hare and a ZLagomys.
Another small collection has since been forwarded to the Indian Museum
by the same officer. This is even more interesting than the last, for two of
the species belong to a genus, Cricetus, not previously found in the valley of
the Indus, although widely distributed in Central Asia. At the same time
a rat is sent that is undistinguishable from a common Indian species. The
other skins belong to a mouse and to two species of fox. On each of these
I will add a few notes.

1 and 2. Vulpes, 2 sp. Two fox skins sent by Captain Biddulph are
very difficult to determine. The larger is an animal apparently about the
size of Vulpes montana, but darker in colour and much less rufous. The
dark colour, so far as is it due to the black tips of the longer hairs, may
perhaps vary with age, but it is in great measure caused by the under-fur,
which differs from that of 7. montana in being more dusky, and especially in
being brown at the extremity instead of bright rufous. The earsare sooty
outside instead of black, and the throat is not so dark a grey as in Simla
specimens of 7. montana, but these differences are not of much impor-
tance.

There is a well marked distinetive character in the skull of the two
types. The brain-pan in the Gilgit fox is broader and higher, and the
occipital portion in consequence differently shaped. The lower jaws too
are somewhat different.

The following is a deseription of the skin, which was evidently pro-
cured in winter.

General colour dusky fulvous, the colour being much darker in conse-
quence of the under-fur shewing through ; there is a slight rufous tinge on
the back caused by the extremities of the long hairs being tinged with red ;
lower parts dusky grey, outside of limbs and of ears sooty black, margins
of ear covered with dense short hairs of a ereamy white or pale buff colour;
face pale rufous, darker in front of the eye, with a brown patch before cach
eye. Whiskers black. Tail tip wanting, the basal portion pale fulvous, with
black tips to the long hairs. Hairs of back of neck and of flanks also black
tipped. The under-fur on the back very long and woolly, of a brownish
grey colour, paler at the base, Ends of the longer hairs very pale fulvous,
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Teet thickly covered with brown hair beneath, so that the toe pads are
almost concealed. Hind foob and tarsus nearly G inches long.

The following are comparative measurements in inches of the skull
with that of a @ 7. montana from Simla.

: Gilgit fox. V. montana.
Length from base of foramen magnum to end
-

of premaxillaries, ...........iic.ciieennnn ™. 485 492
Breadth across zygomatic arches,.................. 2:09 2:83
Ditto of brain:pan where widest, .............. i Atiy 176
Height of ditto from lowest part of auditory
1 Y e SO0 b BT R M e D 205 18
Breadth of cranium behind postorbital processes, 09 078
Breadth across postorbital processes, ............ 125 123
Length of sature between nasals, ............ 173 175

Ditto of bony palate from opening of posterior -
nares to end of premaxillaries, ............... 2GS

Length of mandible from angle to symphysis,... 894

Height ditto from angle to coronoid process, 1-41 145

In form there is much resemblance between the skull of the Gilgit fox
and that of a species of which the Museum possesses numerous specimens
brovght from Afghanistan, but said by the man from whom they were
purchased to be from Bokhara.

The other fox is a very pale-coloured animal closely resembling the
type of the Afghan V. griffithi* in colour, except that the back is rather
more rufous and there is a want of the black tips to the hair on the back
of the neck. These differences may be due to age. 'The skull is smaller
and the muzzle distorted. The face, front of the fore legs, outside of the
hind legs, and back are rusty red, the latter dusk Y from the admixture of
black tipped hairs. Ears sooty black. Under-fur grey with a pinkish tinge.

I believe this animal is a variety of 7, griffithi, the small fox of Af-
ghanistan, The larger fox T am unable to determine satisfactorily, Tt is
allied to V. montana, and V. flavescens, and should be compared with 7.

melanotus,t or at least with the animal usually thus designated by Russian
naturalists.§

-
7o

Lo &)

3 and 4. Cricetus (Cricetulus) pheus§ and C. (Cricetulus) fulvus.||

* Blyth, J. A. 8. B., 1854, XXIII, p. 730, and 1845, XTIV, p. 344,

T Canis melanotus, Pall,, Zoog, Ros, As,, Vol 4, p. 44, identificd by Gray with
Canis karagan, Frxlcben,

T E. g, Sovertzoff. Turkestanskie Jevotnie, p, 61 ;—Ann, Mag. Nat. Hist., July
1876, Ser. 4, XVIII, p. 48.

§ Pallas, Glives, pp. 74, 261, PL, XVa.
§ W. Blunf, J. A, 8. B., 1875, XLIV, Pt, 2, p, 108; Scientific Results, 2nd Yar-
kand Mission, Mammalia, p, 45, Pla, I1X, X ¢,
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Of the former of these species three skins have been sent by Major Bid-
dulph, of the latter two, They thoroughly confirm the distinetion between
the two species, the first named being smaller and much greyer, the latter
larger and more rufous, There is a corresponding difference in the size of
the skulls, though very little in form ; that of C. jfulvus measures 117
inches long by 064 broad, and that of C. pheus 094 by ‘48, O. fulvus pro-

bably weighs at least twice as much as O. pheeus. The tail is much thicker
in the former than in the latter.

5. Alus erythronotus.® There are, amongst the Gilgit skins, two

specimens of a slightly rufescent white-bellied mouse, with rather a long
tail. This mouse, like the Oricets, is evidently the same as a species of
which specimens were brought by Dr. Stoliezka from Wakhdn in the upper
Oxus valley in 1874. T was ab first disposed to identify this mouse with the
European A sylvaticus, but there are, T find, differences in the skulls; the
occipital portion and the foramen magnum in the European species being
higher in proportion to the breadth, whilst the opening of the posterior
nares is much narrower, the breadth being less than that of the anterior upper
molar, whilst in the Wakhdn skull the breadth exceeds that of the molar. In
Dlus sylvaticus, the hinder upper molar is only about a fourth of the size
of the second molar, whilst in the Wakhin and Gilgit skulls the third
molar is about half the size of the second. In the form of the ogeipub
the skulls from Wakhén and Gilgit agree with the figure of the type of
AL erythronotus, the specimens of which belonging to the Indian Museum
appear unfortunately to have been mislaid. The comparison is imperfect,
and it is far from improbable, with a good series of specimens, that all these
races would be found to grade into typical AL, sylvaticus, of which, it should
be said, only a single skull is available for comparison.

The important fact is, however, that of the small number of rodents
hitherto detected in Wakhén and Gilgit respectively, three, a mouse and
two Criceti, are identical, and that consequently part of the fauna of the
Gilgit portion of the Indus valley differs from that of Ladék so far as
known, and agrees with that of the upper Oxus.

Compared with the figure of AL erythronotus, the Wakhdn and Gilgit
mouse is rather less rufous, and the tail in the latteris distinctly dark brown
above and pale below,

6. Mus rufescens, nuct. The last specimen sent is perhaps the most
remarkable of all, for it is a white-bellied, long-tailed rat of moderate size,
quite undistinguishable, so far as I can see, from specimens of the common

* W. Blanf., Eastern Persin, 1T, p. 54, PL V, fig. 3.
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tree-rat of India, called Mus rufescens by Blyth* and Jerdon, but greyer
and less rufous than that species generally is. The skull is undistinguish-
able from that of Calcutta specimens. The dried skin measures about 53
inches from nose to insertion of tail, tail (vertebr preserved) 6 inches, The
colour is greyish brown above, darker on the back owing fo the prevalence
of longer black-tipped hairs, white below, the edge of the white colour
being distinet and well marked.

This rat is found in most parts of India, and A7, robustulus,t of Burma
appears to be only a variety. It also abounds in the Nicobar islands where
it does much damage in the cocoa-nut trees.§ 1t is naturally surprising to
find this rat in the upper Indus valley together with Central Asiatic types
like Cricetus and Lagomys. Of course I do not mean to say that this long-
tailed Indian tree-rat is true Mus rufescens of Gray, but the determina-
tion of the names of Indian rats and mice can only be attempted after a
careful comparison of specimens.

X.—A Description of some new Species of Hydroid Zoophytes from the
Indian Coasts and Seas.—By Svrarox J. ArMsTRONG, Marine Survey
Department.

(Received 7th May ;—read 44h June, 1879.)
(With Plates IX, X, XI, XII.)

With the exception of a single species all the following hydroids
are calyptoblastic. The one exception is Endendrium ramosum, which
is a typical gymnoblastic zoophyte, and is especially remarkable in having
the gonophores borne not upon a true blastostyle but upon atrophied
hydranths from which the tentacles have disappeared.

Laroiia EroNGaTta, (nov. spec.)
(Plate IX.)

Zoophyte.—Plant-like, gregarious, dark-brown,

DLrophosome.—Stems erect, simple, straight or slightly curved, 1 to
2% inches high, pinnate, with 3 or 4 transverse annular markings imme-
diately above the origin of each pinna, and rooted by a creeping tubular

* J. A. S. B, 1863, XXXII, p. 310,

+ Mammals of India, p. 199,

1 Blyth, J. A, §. B.,, XXVIIL, p. 204 ; XXXIT, p. 342; sce also J, A, 8, B., 1878,
XLVII, pt. 2, p. 165.

§ Stray Feathers, 1V, p. 433,
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stolon. The pinne are alternate, and each carries on its upper surface
a monoserial row of hydrothecwm, they are transversely annulated, both
at their origins from the stem and immediately above the origin of each
calycle. The hydrothecm are free, elongated and tubular, annulated at.
their origing, and with the margin of the mouth even.

Gonosome.—Unknown.,

Habitat.—Rocks between high and low water at Pigeon Island, and
Konkan Coast on the west coast of India, and at Diamond Island off
the Pegu Coast in Burmah.

This very interesting form is certainly a campanularian, while its
long tubular hydrothecw would indicate ZLafoez as its proper genus,
a genus, however, not very well defined. I have lately had several oppor-
tunities of examining this zoophyte in a living condition; the polypites
are supported on long attenuated peduncles, and have both dise and
tentacles completely extruded from the hydrothecw, into the cavities of
which they are only partially retractile. Although apparently tolerably
extended in ibs distribution, it is very far from being abundant anywhere.
It seems to thrive best in those localities most exposed to heavy seas
and the influence of the South West Monsoon. This species and another
belonging to the genus Z%imaria are the only representatives of the
Hydroid family I Lave met with during two seasons spent upon the coast
of the Ratndgiri and Alibig Collectorates.

HaricoryaARiA sETOSA (nov. spee.)
(Plate X.)

Zoophyte —SHtiff, erect, solitary, and of a dark-brown colour,

Trophosome.—Stem bipinnate, more or less irregularly and numer-
ously branched, varying in height from one to five inches, rooted by an
entangled mass of short fibrous filaments, and carrying closely set primary
pinne, The main stem is made up of a fasciculus of three tubes, from
the central one of which an alternate series of hydrotheca-bearing pinna
arises, but the stems of the secondary pinnm, which are formed of a
fasciculus of two tubes, are destitute of hydrothecw, but carry along
their entire length an alternate series of ultimate hydrotheca-bearing
pinn®.  The ultimate pinnz are thus borme not only on the primary
pinnz but also on the stem; they are closely set, alternate, of nearly
equal length, and divided by joints into a series of internodes, each of
which gives origin to a calycle with its nematophores. The hydrothecw
are deep, flask-shaped, deeply concave in front below the lip, and corre-
spondingly convex behind ; the aperture is wide, and has the margin pro-
vided with two large lateral teeth, and two smaller ones posteriorly. The



“100 J. Armstrong—d Deseription of some new Species of [No. 2,

nematophores are three in number, two lateral, which are short, blunt,
divergenf, and projecting slightly beyond the margin of the hydrotheca ;
and one mesial, which is remarkable as being provided with a lateral as
well as terminal orifice, it is adnate to the base and lower third of the
calycle, being free only at its extremity which projects horizontally out-
wards from the hydrotheca.

Gonosome—Consists of a number of lozenge-shaped bodies filled
with dark granalar matter, and pointed at their free extremities; they
arise on each side of the primary pinnm in the intervals between the
ultimate pinns,

Habitat—Off Cape Negrais in 80 fathoms. At Cheduba Island
in from 8 to 10 fathoms; off the Terrible Islands in 25 fathoms, and off
Cape Comorin in 40 fathoms.

This beautiful species is closely allied to Hulicornaria bipinnata of
Allman. It has a very wide distribution, being found at intervals all
along the Armkan and Pegu Coasts, as well as off the South Coast of
India. On several specimens which I examined I found the main stem
provided with two parallel rows of pellucid dots, the nature of which
1 have hitherto been unable to determine ; they are, however, most probably
the optical expression of cauline nemntoph:)rcs. It is alsp remarkable
in having the mesial hydrothecal nematophore provided with a lateral
orifice asin I7. saccaria (Linn. Soc. Journ., Vol. XIL) This species appears
to afford a favourite anchoring ground for a small bivalve belonging to the
genus  Peedllum ;" most of the specimens dredged up by me were covered

with this species firmly adberent by their byssiand in different stages of
development,

HATICORNARTA PLUMOSA (mov. spec.)
(Plate XI.)

Zooplhyte.—TFeathery, gregarious,

Trophosome~Stems one to two inches in height, fascieled towards
the base, of a dark brown colour, straight or gently curved, minutely
pinnate and rooted by a creeping filiform stolon. The pinnwe arise alter-
nately by jointed processes from the anterior surface of the stem ; they
are divided by more or less complete joints into a series of short internodes,
cach of which carries a calycle with its nematopliores, The hydrotheca
are unilateral and borne on the upper surface of the pinn and sessile ;
they are eup-shaped and have a large and patulous orifice, the margin of
which is deeply denticulated, and is especially characterized by the pos-
session of a single long mesial tooth immediately bebind and projecting
above the anterior nematophore. The intrathecal ridge passes backwards
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from the anterior nematophore across the lower fifth of the calycle and
is prolonged into the wall of the pinna. The nematophores are only
developed in connection with the hydrothecs, they are three in number,
two lateral and one mesial or anterior ; the lateral are short, tubular, free
and projecting ; the mesial is long, adnate throughout its entire length,
except at its immediate extremity, where it is free and slightly projecting.

Gonosome.—The gonothecw arise singly from the posterior aspect
of the stem near its base, they are bell-shaped and have a circular even
and somewhat everted margin; the older ones present a more or less
annulated or ribbed appearance.

Habitat.—In 35 to 40 fathoms off Cape Comorin, south coast of
India, and in from 10 to 15 fathoms off Cheduba Island, coast of Arrakan.

DEsyMoscypuus munmins (nov. spec.)
(Plate IX.) .

Trophosome.—Stems gregarious, not exceeding a quarter of an inch
in height, straight, simple, erect, divided by joints into a series of short
internodes, each of which carries a pair of calycles, and rooted by a
creeping stolon. The hydrothecw are biserial, opposite, urceolate, the
upper half free and tubular, the lower half adnate and sacciform ; the
aperture is directed upwards and outwards, and has the margin marked
by several deep denticulations.

Gonosome.—The gonothecm are broadly tubular or slightly pyriform
and with a simple margin ; they are opposite, and arise by short pedicles
on each side in the intervals between the calycles with which they con-
sequently alternate,

Habitat.—Saint George’s Island on the west coast of India, attached
to sea-weed between high and low water marks, This species is evidently
referrible to the genus Desmoscyphus of Allman. (Linn. Soe. Journal,
Yol. XIL.) Although many gonangia possess clearly defined peduncles, yet
ab first sight some often appear to be sessile. This difference, however,

is only apparent, for a closer examination shows that they are all pe-
dunculated.

SERTULARELLA RIGOSA (nov. spec)
(Plate X.)

Trophosome.—Stems slender, arising at short intervals from a creep-
ing filiform stolon, unbranched, zig-zag, and divided by constrictions
immediately above each calyele into a series of rather longthened inter-
nodes each of which supports only one hydrotheca. The hydrothece are

biserial and alternate, they are broadly tubular, but wider at the base
13
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where alone they are adnate, being narrower at the orifice, which is square,
and has the margin produced into four nearly equidistant teeth, they are
all more or less deeply annulated or spirally ribbed.

Gonosome.— Unknown.

Habitat—Off Cape Comorin in 40 fathoms, and off the Arrakan
Coast in from 10 to 15 fathoms.

This hydroid bears a very close resemblance to S. fenella of Alders,
bub differs from it in the stem not being twisted at the joints and in the
spiral ribbing of the hydrothece.

THIMARTA COMPRESSA (nov. spec.)
(Plate XII.)

Trophosome.—Stems sparingly clustered, about an inch and a half
in height, unfascicled, erect, more or less decidedly zig-zag, rooted by a
creeping tubular stolon, and giving origin to a limited number of pinn:.
The pinnwe are alternate, few in number, and arise at regular intervals
from the main stem, of which they are for a short part of the commence-
ment of their course mere diverticula, being identical with it in structure,
destitute of hydrothecm, and with two annular constrictions marking the
origin of each. The terminal nine-tenths of its length is made up of an agare-
gation of closely packed subalternate hydrothecm, which are continued
to its termination. Very often, however, the pinna is composed of a linear
series of two or sometimes of three of the simple forms above described.
The lower half of the hydrotheca is broadly tubular and adnate, the
upper half is narrower, free, and projecting horizontally outwards, the
aperture is oblique with the lower margin prolonged into a sharp tooth.

Gonosome—~Unknown.

Habitat.—Extremely abundant on the rocks between high and low
water at Diamond Island, as well as amongst the laterite rocks on the
Konkan Coast. I have also dredged it in 40 fathoms of water off Cape
Comorin.

ANTENNELLA ALLMANNI (nov. spec.)
(Plate X11.)

Trophosome.—Stems sparingly clustered, very slender, gently eurved
from base to apex, rooted by a slender filiform stolon, and attaining a
height of about balf an inch ; they are divided by long, oblique partitions
into a serics of internodes, each of which carries an hydrotheca and four
nematophores. The hydrothecee are campanulate with large patulous
orifices and perfectly even slightly everted margins. The nematophores
are four in number on each segment of the stem, two lateral, one inferior
and one superior. The lateral nematophores are quite free, long, narrow,
and trumpet-shaped with a circular aperture and everted margin, from
which they gradually taper down to extremely fine points, which arc at-
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tached, one on each side, to lateral processes of the stem, by a joint which
allows the slightest motion of the water to communicate free wvibratory
oscillations to the nematophore. The inferior nematophore is free, tubular,
much shorter than the lateral, and arising from a tumescent prominence
on the stem, slightly below the base of the calycle, is directed upwards
towards its anterior aspect. The superior nematophore is somewhat
smaller, but in form and direction corresponds precisely with the inferior,
it arises on a level with the upper margin of the calycle from the stem,
which is here quite even and presents no enlargement similar to that which
marks the origin of the lower nematophore.

Gonosome.—Unknown.

Habitat.—Of Cape Comorin in 50 fathoms, and off the coast of
Cheduba Island in 8 to 10 fathoms.

ENDENDRIUM RAMOSUM (nov. spec.)
(Plate XII.)

Trophosome.—Tree-like, stem much and irregularly branched, attain-
ing a height of 8% or 4 inches, fascicular and rooted by an entangled
mass of short fibrous filaments, the branchlets are more or less dichoto-
mously arranged and are all annulated at their origins..

Gonosome.—Gonophores consisting of clusters of spherical bodies,
filled with a granular substance. They appear not to be borne on true
blastostyles, but on the bodies of atrophied hydranths from which the
tentacles have disappeared.

Habitat,—In 40 fathoms off Cape Comorin, and very sparingly, in
from 10 to 70 fathoms, along the coast of Arrakan.

VV\AM’\"\"\’VW

X1.—Notes on the Formation of the Country passed through by the 2nd
Column Lal Chotiali Field Forge during its march Jrom Kala Abdul-
lah KXin in the Khijak Pass 0 Lyndri Birlhin, Spring of 1879.—
By Lievr. R. C. Teseis, 15t Ghoorkas. .
(With Map—Plate XIIT.)
General Features —There are one or two features general to the

country passed through upon which i would be as well to remark before

procelfding to note in detail the formations met with during the various
marches.

Tﬁ(’ G’"Cl.s.§

The most remarkable feature to be observed all over
Southern Afghani

stan is the peculiar gradual slope, or glacis, leading up
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to the foot of the bills which encompass the numerous valleys into which
the country is split up. The hills, which are usunally bare of trees, of course
vary greatly in height and form, but uniformly at foot is this glacis or slope
between them and the valley level. Tt varies, of course, under various cir-
cumstances as to length and height, but its presence is invariable. To the
west of the Khéjak Pass, where the so-called Khéja Amréin Range rises some
8000 feet above the valley—the Kadanei—it is about 15 miles long and 1000
feet in height, 4. e., the apparent foot of the Range is about 1000 feet
higher than the real level of the valley. In the narrower valleys, such as the
Gwil near Quetta, which is only 8 to 4 miles broad, the glacis on either side
reaches nearly tothe middle of the valley. Tt is generally very stony and cover-
ed with detritus from the hills. The streams over it, which are very numer-
ous as a rule, have wide stony beds over which the water rushes with ever
so much force, but to no great depth, after every heavy fall of rain. The
torrents very quickly dry up, and very few of the streams have even a little
water trickling in places from springs in the bed. The larger streams rash
down several channels, the higher spots between which seem also to be lia-
ble to sudden and violent floods whenever a more than usually heavy fall
of rain occurs in the hills above. These facts seem to lead to the hypothe-

sis that the slopes have been formed by excessive denudation going on in,

the hills in consequence of their bare and treeless condition. But there
seems to be another cause. Many of the hills, especially about the Pishin
valley, appear to be formed of a slaty shale which is much disintegrated and
split up at the surface towards the hill tops. It can be broken, or rather
chipped, off easily by the hand, or even by the mereweight of the foot pass-
ing over it. . The cold ab the summits of these bare and exposed hills is
intense ; the heights being, say 7500 to 8000 feet, and it is possible that
denudation is helped by the action of frost which separates the shale chips
to be washed down by the next shower ; and from the appearance of the hill
sides it is probable that large quantities of these chips are in places brought
down by every shower.

Metals—DMany parts of the couptry appeared to me to contain copper
and iron in large quantities in the soil, but the specimens sent horewith will
probably do something tox\'ardsprovihg’ their presence and in what quantities
they occur. There is a small isolated phill in the Dof valley, at the entrance
of the Surai Pass, which appeared to me to affect the action of my prismntic
compass, I have heard it asserted that gold is to be found in the quartz
about the Pishin valley and the Khéja Amréin Range, but I cannot say I
saw any myself or any quartz likely to be auriferous.

Salts—The soil in many places is white with nitre or salts of sorts:
and this oceurs in all parts of the country traversed. The water in many

-
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places, both well and river, evidently holds salts in solution ; in some places, as
in Sagar and the Trikh Kuram Pass, it is undrinkable from its saltness.

Overgrowths.—One of the most distinctive features of Southern Af-
ghanistan is the want of trees, but this appears to me to be due more to the
inhabitants than to nature. In the higher regions, . e., above 8000 feet, the
hills and uplands are fairly wooded with junipers and conifers of sorts, and
wherever from various reasons the country is uninhabited, as in the Surai
Pass, the Hanumbir Pass and all the land between the Trikh Kuram Pass and
the Han Pass the country is fairly wooded with olives, bér and babul trees
with tamarisks and a dwarf palm in the lower and damper grounds. Indeed
about the Hanumbér Pass there is a forest of bér and babul trees. There
is, however, another general feature to be observed everywhere after the
Bolén and Han Passes are once crossed, the presence of southernwood and
camel-thorn, which is universal. Grasses also of sorts flourish in most

“places, so that it may be presumed that the soil is the reverse of being un-
productive were any efficient system of irrigation to be introduced. And it
did not appear that water is really wanting in the country if trouble and
skill were used in finding it.

Lossil remains.—After Khwéra in the Shér valley testacean fossils
abound, and the hills about the Hanokai and Han Passes may be deseribed
as being one mass of fossils, some in a wonderfully complete state of
preservation, as the accompanying collection will show. They appear to be
of the post-tertiary period. The same may be said of the whole country
between the Han Pass and the plains w»ié@ the Chachar Pass. I only saw

one fossil of an animal which was picked up near Ningénd in the Ghazgai
valley. (No. 203.)

Notes en Route.

North Pishin Valley.—Hills apparently of voleanic origin, basalt and
shale ; quartz is found in layers between the strata which are irregular,
faulty, and much folded with dips at great angles. The hills are bare and
greatly scoured by water. The Pishin is an open valley about 25 miles
long and 20 miles broad.

Kala Abdullah Khdn.—The hills about this point are bare and some-
what blealk, '

North Pishin to Badwin.—The country along the road is intersected
by a series of water channels and torrent-beds carrying down enormous
quantities of detritus from the hills to the north of the valloy, the land
between them being much water-worn, apparently scoured after every
shower and liable to sudden and violent floods.
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To A'lizai.—Country torrent-scoured and covered with detritus andAn
places much broken by the wash of the water: soil, light and sandy.

To Khishdil Khin.—Country near the hills stony, water-washed and
covered with detritus : it is intersected by several torrent beds : soil, light and
sandy. About the low lands the country much broken and intersected by
deep nullahs: soil, clay. The country is everywhere bare of trecs.

1o Sharan Kirdx, N. E. Pishin.—On the glacis country stony and
covered with detritus, intersected by torrent beds. Hills apparently
composed of slaty shale and slate with layers of schist cropping up. Coun-

try about Sharan Kéréz much broken.

Surai Pass.—The country is wild and broken, consisting of a series
of conical hills of slaty shale and slate, much disintegrated at the surface,
probably from the action of ice and frost.

Dof Valley.—This valley is about 15 miles long by 8 broad. The
glacis and water-scoured appearance of the country is similar to that
observed in the Pishin valley. Soil, light and friable and not so good as in
the Pishin valley.

Gredl Valley—Valley about 20 miles long by about 8 to 4 broad.
Country much the same as before: soil, not deep, say 2 to 2} feet deep
over conglomerate, itis very light and friable,

Pinikai Hills—The hills are apparently of conglomerate and much
water-worn, They have the appearance of being formed of the detritus
of a lofty range of mountains like the lower hills in the Himal
The soil seems to be strongly impregnated with lime.

Gurkhai Defile—The defile is of vari
tous rocks of sandstone and grey
is broken up by low conical hills
portions.

Sagar.—The country is excessively wild and broken. Sagar is a kind of
valley between high hills, but it is full of small conical hills of clay and in
places of soft disintegrated shaly slate. The soil varies greatly in colour ;
white, grey, yellow and a bright red in the clay and bluish in the slate
hills, trees are searce,

Mosii Pass, gorge of the R. Zadin—Hills at first of soft shaly clay
and ironstone, but in the gorge of the river Zaddn they are very similay
to those in Sagar, and of red, yellow and grey clays, Afterwards the hills
become undulating and apparently are of sandstone.

Gorge of the B. Rod.—High mountainous limestone hills with
horizontal strata. The soil about I'saf Kach is sandy.

Ush Pass ; Ispira Righa,—The hills as far as Ispira Régha seem to
be composed of sandstones, clays of various colours, slate and shale,

ayan Ranges,
able width, having high precipi-

limestone in the narrower places. It
of soft red and grey clay in the wider

fairly
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and lime crystals of sorts abound. The country is fairly wooded with
junipers, conifers and bér trees: about the Ush pass it is fairly open;
about Ispira Réigha wild and hilly.

Topobargh Pass; Momand.—Country same as about Ispira Régha.
Mémand is an open upland hilly plateau,

Nangaliina Pass and Plateau.—Country about the Pass is hilly,
broken and rocky (gneiss). After the Pass the plateau is reached. It is of
considerable width, but it is intersected by curious low flat-topped hills
running north to south. Tt is wooded, as before, in the upper heights, buf
is bare of trees below 8000 feet. The hills appear to be composed of eclays
and sandstones of sorts with schist and gneiss cropping up in places,

Khwira.—After Khwira limestones begin to predominate and fossils,
especially testacean, to abound.

Olkimjdn.—The country is waterscoured, stony and treeless.

Mt. Sydjgai—DM¢. Sydjgai is a curious isolated mountain in the middle
of the Shér valley. It rises about 1000 feet above the valley and almost
perpendicularly for the last 800 feet. It is flat-topped, measuring at top
about 2% miles in length by about 4 mile in breadth. It is of limestone
and full of fossils even at the summit. Fossils abound also about Chimjin.

R. Zaghlun to Pdlkai Pass—The country is here remarkable for
five almost parallel lines of hills about one mile to 13 miles apart enclosing
hilly valleys.  After these the country to the north is mountainous as far
as the Zhéb valley, 12 miles. The hills appear to be of limestone with
trap in the gorges. The strata are very much broken and faulty.

Shor Vallqy.—-country much water-worn and very stony, The valley
is about 20 miles long and about 5 to 15 miles broad.

Alzarai Valloy—The country much as before, but cut into by deep
nullah beds,

Baidnai Pass,—Hills of soft white limestone. Country wild and
rugged, much cut into by nullahs which are full of limestone chips
from the hills, white, greenish and reddish,

Ghazgai Valley —Valley 15 miles long by about 5 broad. Country
as before, but more grass and overgrowths. Soil, richer than heretofore.
Hills of limestone with very folded strata,

» Borai Valley.—This valley is, say, 40 miles long and from 8 to 15
miles broad. The soil is good and fertile ; there isno water-scour except
nbotxt the streams; putt and kunker are found in the lower lands. Hills
of 1"‘}0$t0110 with very broken strata.

Hanumbar Pags—Country en route various; putt and rough stony
water-worn places, especially about the rivers, of which 4 or 5 meet in the
Pass, which appears to be the only outlet southwards for some distance
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along the hills south of the Borai valley. In the Pass the country is
wild, hilly and wooded. There is forest land to the south of the Pass and
much grass. The hills are of limestone with much folded strata in which
fossils abound.

Sarghar Valley—At first forest land is met with and then an open
putt plain some 10 miles across : the soil is fertile.

Lrikh Kuram Pass—Country wild, hilly and much broken. The
hills are apparently of limestone in which fossils and erystal abound.
Gypsum crystals show themselves and often they are abundant.

Dérama Valley ; Kutsa Valley—These are grassy upland plains much
intersected by stony beds of torrents.

Jarai Tang Pass.—This is a very stony, but short, passage through a
hard limestone hill.

Tsamaulang Valley.—Country, putt crossed by deep river channels, but
stony in places. The valley is about, say, 40 miles long by about 7 broad.

Hanokdi Pass—The Passis at first yery narrow with precipitous
sides through a limestone hill; it then opens into a broader valley which
is, say, balf a mile wide, but full of low conical hills which in places appear to
be formed of disintegrated white limestone, the rock being very friable.
Sea-shells not fossilized, especially oysters, were found all through this
Pass. Gypsum is abundant, so also are fossils. The hills are of soft lime-
stone, the strata being horizontal.

Jurnii Pass and Valley.—Hills of soft limestone. Country wild and
lumpy, and it might be described as being one mass of testacean fossils
in a good state of preservation. The same remark applies to the country
from this point to the Indian plains, some 150 miles as the road goes.
A series of parallel valleys seems to run from the Derama hills to the Jindh-
réin hills, all more or less resembling each other.

Bdla Dhikae.~This is an open valley with low rolling hills at the
northern end. The general formation of the country seems to be of lime-
stone of more or less hardness.

Hiin Pass.—1In the Bila Dhiki Pass the rocks are hard limestone
and precipitous with broken strata: in the Han Pass the strata are horiz-
ontal and the rocks softer, and there is much loose earth and clay full of
nummulites and testacean fossils of all deseriptions. In fact, the whole, hills
and country, is & mass of fossil remains, In the Han Pass the country is
wild and lumpy. :

Chor Tarap Ravine.—The Chdér Tarap ravine is curious. It isa sharply
cut, narrow defile in a line of bhills from 10 to 30 yards wide and, say, 200
yards long. The sides are full of fossils,

Birkhan (properly Barkhém)—When once the Han Pass is crossed
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there is a remarkable change in the country, like the- inhabitants, it
becomes Beldeh in form. The glacis, so remarkable in all parts of South
Afghanistan, now disappears and the hills stand out sharp in a flat desert-
like valley. The valleys are of putt in which the vegetation is in tufts
and has the same character as that observable anywhere in the Beldch
plains. The country seems to be of limestone formation and fossils abound
everywhere, even in the putt. 1In the hills the strata as usual are horiz-
ontal in some places and much folded and faulty in others.

Chdchar Pass—The above description applies to the whole country
between Barkhdn and the plains. It consists -of a series of valleys and
mountain ranges of more or less breadth, all of limestones, soft and hard
and of all colours. Fossils are abundant everywhere, on the hill sides,
in the soil and in the river-beds.

Itinerary. k
No. of Stage. Name. D,i:t;]lc“:c‘ uiieﬁhntagff"'
From Kala Abdullal Khdin to
1. Badwén, . 6} 5600
2. AR o A e e e o s e 19 5500
3. Khiishdil Khzm,... RS B O 30 5600
4. Sharan KATEZ, . oieicionesastiassioteesiasss 861 6300
5, Balozal TCATAEZ, & 8 vas o ione sty 45 6600
1st Excursion. Gwil, 10. m. 6100.
2nd ,, Amadin 15. m. 6300.
6 F R RGN, - it s shaotons suainrsisacnnsll tt OAP 9400
7. Ispira 3 e o e 70} 7800
8. Khwira, ...... Y S o OO LA O 33 7900
9. (&) 1 L B s 90; 7400
3rd Excursion. Palkai Pass10 m. 8500.
10. BAIADRT, | vty e esas s e Usteos s on 1121 6500
11, Ning{md, R B R S A, 121% 5700
12, Waridgal, ..coooeee Carae s aT e VLS 1341 4900
13. T R oo koo | I 4300
14. Hanumbdr Pdss, ey ) - 102F 3800
15. Trikh Kuram P.um, easviiassanesse] 1808 4100
16. TeamAUlANE, citicissesitsanaorionserensass 1963 4000
17. BAlR D Ak a s s N s e sy 2079 4100
18, Mitthi Khiin, iicciiiviiiinnissionense] 228% 35800
19. Lugari Bxkhdn, ...........ccooeveienns) 2363 3100

e e e e g e g S e e e o gy i
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XI1.—Notes on a colleetion of Reptiles and Frogs from the neighbourhood
of Ellore and Dumagudem.—By W. T. Brasrorp, r. n. s., &e.

(Received August 3rd ; read August 6th, 1879.)

In the year 1871 I was engaged for some months in the Goddvari
valley near the first barrier, and in the country between Dumagudem and
Ellore. Dumagudem is the station where the Engineers, engaged on the
works connected with the first barrier, used to live.

The country is herpetologically but poorly known, and the following
list of the species noticed may therefore be an addition to geographical
distribution. Nearly the whole tract is covered with thin forest, and the
soil is very sandy.

A portion of the collection made has been lost or mislaid, and cannot
now be found. The list appended is doubtless very imperfect; several
common forms, such as Naja tripudians, Ptyas mucosus, Dendrophis picta,
Lycodon aulicus, &e., not being included, although they undoubtedly occur.
The colleetion was made in the driest months of the year, from February
to May, and the list of lizards is consequently, in ail probability, much
more nearly complete than that of snakes or Batrachia.

- REPTILIA.

CHELONTA,

1. TESTUDO ELEGANS.

2. PANGSHURA TECTA var: INTERMEDTA, J. A, 8. B, XXXIX, 1870,
Pt. 2, p. 889, The Goddvari form is similar to that found in the Mahénadi,
The natives, who eat several kinds of freshwater tortoise, will not feed on
this species, as they say it makes them ill. :

3. BaTAGUR ELLIoTT P Godédvari river.

The only specimen obtained was about 6 inches long. The head was
dusky brown with 4 broad blackish indistinet longitudinal bands on the
nape and back of the neck. Legs dusky grey. Claws pale yellowish.

4. Tr10NYX 8p. P Goddvari. My specimens are not now available for
comparison, but Dr, Anderson tells me he believes the species to be 7.
leithi. 1t is probable that more than one species are found in the Godavari,
The only specimens of Zrionyx obtained by me were young individuals,
They were olive in colour with 4 ocelli on the back, white beneath, nape
ferruginous with violet streaks. Tubercles on the carapace rather large.

Some individuals of Zvionyx or one of the allied genera grow to an enor-
mous size, I was assured that a freshwater turtle 6 feet long was caught in
the Goddvari by the Captain of one of the river steamers. I cannot answer for
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the accuracy of the measurement ; a foot or two may have been thrown in.
But I once saw, on the Indus, a very large individual belonging to some
species of the Trionyeide basking on a sandbank. I was on a steamboat,
and the turtle took refuge in the water before the vessel was sufficiently
near to enable his dimensions to be accurately estimated, but my impres-
sion was, that the carapace conld not have been much less than 5 feet long,
and it might well have been more.

5. Eumypa virrara. One specimen was obtained on the 13th March
in forest, far from water. This individual probably came from a tank that
had dried up. Other specimens were procured from the Godévari river.
None exceeded abont 5 inches in length, and in all, the odd osseous plate
in the middle of the sternum was concealed, if present. « I did not, however,
macerate or dissect a specimen, and I have none sgmaining now to examine.

CrocopIinrs.

6. CUroconrrus sp. I do not know what is the species common in the
Goddvari, as I never had an opportunity of identifying a specimen, It is
by no means improbable that more than one species occur in the river. ’

The Gharial is not found in the Godédvari, nor, so far as I know, in
any of the rivers of the Peninsula further South ; nor is it found in the

Nerbudda or Tapti, It is common, however, in the Mahénadi of Raipur,
Sambalpur and Orissa.

LACERTITIA.

7. Varaxvus pusatus. 1 twice obtained specimens of this monitor, o
at least of a species which 1 believe to be 7, lunatus,* in the country north
(‘)f Ellore. The largest, a male, measured 235 inches, of which the tail
from the anus was 145, There were about 110 cross rows of seales from
the gular fold to the loin. The following is a deseription of the fresh
colouration, Above brownish olive, with irregular cross rows of minute
whitish spots on the back, passing into ill-marked cross bands behind.
Tail dark near tip, the anterior portion somewhat irregularly spotted with
dusky. Limbs finely dotted with yellow, the spots on the hind limbs sux-
rounded with dusky. Lower parts irregularly mottled with yellow and
pinkish brown. There is a tendency to ocellation on the side behind the
shoulder. The dark colour of the upper parts passes gradually into the
p‘:\ler tints of the lower. Inis yellow, pupil circular. The reversed
V-shaped dark cross bands, on the neck, supposed to be characteristic of F.
lunatus, were not observed. This species is puvely terrestrial, =0 far as my
observations go, and lives in holes at the roots of trees, and in similar
places far from water. 1t is diurnal in its habits.

* Sde following paper on Ajmere Reptiles,
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8. CasriTa rescueNaurtin (J. A. S. B, XXXIX, 1870, Pt. 2,
p- 345). Notrare in the dry forests onthe Goddvari. I find I was in error
after all in supposing that C. leschenaultii and O. brunnea, are distinct ; (see
Ginther P. Z. §., 1875, p. 225, and some notes by myself, P. Z."S., 1876,
p. 635). :

Up to April the only individuals I observed were adults, but in that
month I found great numbers of young. These are coloured much like
the adult, but the tints are brighter, and the distal portion of the tail is
light orange, the head shields are quite smooth, not corrugated as in older
individuals, and there were two post-nasals in all the specimens I examin-
ed under 3 inches in length. Afterwards, in May, T obtained many rather
more grown, from 8} to 4} inches long, with but one post-nasal. As I was
moving about, and procuged specimens from different localities, this dis-
tinction may have been local and not due to age, but it is evident that the
character of having one or two post-nasals is of no specific importance.
The same variation is found in the nearly allied genus Ophiops.

The rugosity of the head plates appears to be a generic character of
Cabrita.

9. CasrrrA 3ERDONT, (Beddome, Mad. Monthly Jour. Med. Sei., Janu-
ary 1870, p. 34 ; Giinther, P. Z. S, 1875, p. 225 ; W. Blanford, J. A. S. B,
1870, Pt. 2, p. 348 ; P. Z. 8., 1876, p. 635). Dr. Giinther supposed that
this was the same as Opliops jerdoni, but, on my sending him a specimen
of the Cabrita, he saw, of course, that the two were quite distinet, and
that he had been misled by an erroncous label.

O. jerdoni is common in the forests on the Goddvari, more so I think
than O. leschenaultii. 1 did not meet with Ophiops microlepis ; it appears
to be a northern and western form. (P, A. 8. B., 1872, pp. 72, 74.)

10. Evrereres (Tiligua) CARTNATUS.

11. Eveneres (ZWliqua) macvranrus. (J. A. 8. B, 1870, Pt. 2,
p. 358 ; Stoliczka, J. A. 8. B,, 1872, Pt. 2,p. 117; P. A. §. B,, 1872, p. 75.)
As indicated by myself and much more clearly shewn by Dr. Stoliczka,
there are two well marked varieties of this scinque, so well marked, indeed,
that it is almost a question whether they should not be distinguished,
The one is more slender, and more uniformly coloured above and on the sides,
the other is stouter, with the posterior part of the dorsal surface distinctly
spotted with black and the sides punctulated with white. In the former
there are, as a rule, seven keels on each of the dorsal scales, on the latter five,
The former is true E. macularius of Blyth, the latter, for the sake of distine-
tion, may be called E. maculariug var. subunicolor or E. subunicolor* ac-

* E. macularius var. sub-unicolor a typo differt dorso, Interibusque parum el hawd
maewlatis, formd graciliore, soutis dovsalibus plerumque guingue-carinatis,
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cording as the distinction is considered specific or not. For the present
T am by no means satisfied that the two forms do not pass into each other
too gradually to render it desirable to accord them specific rank, but as
one, the smaller more uniformly coloured variety, is typical of the drier
climate of the Central Provinces, whilst the more highly coloured form is
found in Lower Bengal, and to the eastward, some distinction in name is
useful.

In the comparatively dry forests on the Goddvari around Dumagudem
I met with the var. subunicolor, whilst the typical form was obtained neaver
to the sea coast in the vicinity of Rédjdmahendri.

It is easy to understand how naturalists who bave seen but few speci-
mens may mistake these scinques for the young of the common and very
variable %. carinatus. A comparison of the two, however, will shew the
difference. The young of . carinatus has but three keels on the dorsal
scales, the back is unspotted and there is a well marked pale whitish line
from the superciliary region down each side of the back.

The breeding season and colouration are different in . carinatus and
E. macularius. TIn the former the breeding season on the Godavari appears
to be March. The colouration is probably confined to the male, but I can
find no notes on the sexes of the specimens examined, The colour has
already been deseribed by me (J. A. S. B., 1870, Pt. 2, p. 857). When
most fully developed the lower parts are rich gamboge yellow with a broad
scarlet band on each side of the abdomen from shoulder to thigh.

E. macularius breeds in May, and towards the end of that month I
captured richly coloured specimens between Dumagudem and Réjimahen-
dri. In these the decpest seasonal tints were on the sides of the neck and
breast. A scarlet band covered the lower labials and extended to the upper
labials and rostral ; it became very broad beneath the ears, and more broken
and patchy behind, but it was traceable as far as the thigh. TIn less fully
coloured individuals the red colouration did not extend behind the shoulder.
All the lower parts had a slight reddish tinge, but no trace.of the bright
yellow of B, carinatus.

12. RIOPA ALBOPUNCTATA.

_18. R. manowicker, Both these sl;ecies were obtained on the Godi-
varl, but neither appeared to be very abundant.

14. HEMIDACTYLUS SUBTRIEDRUS. See Stoliczka, J. A, 8. B., 1872, Pt.
2, p. 93. Near Ellore.

15. H. MAoULATUS,

16. H. iescmeNavimin P A, S, B., 1871, p. 173 ; Stoliczka, J. A,
8. B, 1872, Pt. 2, p. 97,
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17. H. c1aaNTEUS, Stoliczka, J. A. S. B, 1872, Pt. 2, p. 99; Giin-
ther, P. Z. 8., 1875, p. 225 ; W. Blanford, P. Z. 8., 1876, p. 63G.

Of these species of Hemidactylus T made over my specimens to Dr.

“Stoliczka for description. Dr. Giinther considers Z. giganteus a variety
of H. coctei, but I have shewn that, so far as Indian specimens of the
latter are concerned, there are well marked distinctions.

18. Srrava roNpIcERTANA. The smaller race only. I saw none with
the brilliant colours of the gular appendage developed up to the end of
May ; the colouration being, as has already been noticed, (J. A. S. B., 1870,
Pp- 366,) purely seasonal, at all events in the smaller race.

19.  CATOTES VERSTICOLOR.

20, CHARASTA BLANFORDIANA, Stoliczka, J. A. 8. B., 1872, p. 110.
Without a much better series for comparison than I possess, I am not pre-
pared to say whether this northern form can be distinguished from the
southern race with rather smaller scales found in Mysore and further
south. Specimens from the neighbourhood of the Godédvari have about 100
scales round the middle of the body. Common on rocks,

21. CHaMzELEo cBYLONIcUs. Common.

OPHIDIA.

22. Tyrurors BRAMINTS. On two occasions I found great numbers
of this blind snake in decayed wood ; in one case there must have been ab
least a hundred in one fallen tree.  None exceeded 5} inches in length.
No other species of Typhlops was observed.

23. ONYCHOCEY HALYS ACUTUS,

2% Onrcopox suna r1sEUS P The only important distinction from the
flcscription of this gpecies shewn by the single gpecimen collected consists
in the presence of tyo praoculars instead of one, ‘The following is a deserip-
tion of the snake,

Scales of body smooth, in 15 rows. Ventrals 185, anal divided, sub-
caudals in 40 pairs, Length 173 inches, of which the tail was 21.

Seven upper labials, 8rd and 4th entering the orbit; 2 pre- and 2
post-oculars ; a emal) square loreal,

Colouration, when fresh, light yellowish brown above, with a narrow
pale line along the middje of the back from head to tail, and two broader
pale lines, each as wide as two soales, down cach side from head toanus;
below these is a narrow dark line th’cu pale again. There are rudimentary
cro.ss-markiugs on the back, due ,to vows of seales with black margins alter-
lm.tmg with other rows that are white-edged. On the head the markings are
faint, a dark eross-band from oye to eye, edged behind with whitish,

——

—
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and a double rather broad V-shaped mark, with the angle directed forward,
on the vertical and oceipitals.

25. SIMOTES RUSSELLI. One young specimen only.

26. AprAnes nWUMBERTI var. (P. A.S. B.; 1871, p, 174). Several
specimens were obtained, in the neighbourhood of Ellore, of a small snake,
only differing from South Indian specimens of 4. humberti, in the number
of wentral shields. To this variation I called attention in the short paper
above indicated. The following is a description of the fresh colouration
in the snake from Ellore.

Back pale coppery, sides lilac grey, lower parts very,pale apple green ;
a series of small black dots along the middle of the back, at rather irregu-
lar intervals, from 2 to 5 scales apart, and two other lateral rows, one on
cach side of the ventral scales, consisting of a black dot on the side of
each scale. An imperfect very narrow black streak runs down each side of
the back. Head above mostly black, with a narrow yellow collar across the
neck 7 scales behind the occipitals ; this collar becomes broader ab the sides.
Thero is a pateh of duskier yellow behind each oceipital, the two patiches
separated by a central black line ; from each patch a white band leads
down to the upper labials. A white band runs along the upper labials and -
rostral, extending all round the upper jaw, and another runs from the rostral
to each superciliary shield. TLoreal region black. Each of the lower labials
and chin shields with a white patch, bordered by black, anterior ventral
shields with partial dusky margins. The specimen deseribed was 10:5 inches
long, the tail being 1+9.  Ventrals 211, anal bifid, subcaudals in 56 pairs.
In another specimen 13} inches long there were 209 ventrals. Aswas point-
ed out in the note already quoted, there were only 155 ventrals in a speci-
men from Malabar, 175 in one noticed in Giinther's Reptiles of British
Im{m, P- 228, and no less than 240 in a Calcutta example. So great a
variation in the number of ventral shields might indicate that several species
are included, but there appeared no other constant difference in the speei-
mens, and T may add that Dr. Stoliezka, who also examined them, agreed
with me in classing all as varieties of one species.

: 27, ZAMENIS PAsCIOLATUS., A young specimen only, but one of the
fiercest snakes I over captured,

28.  TROPIDONOTUS STOLATUS.

29 CERDERUS REyNcmors, abundant in the salt water inlets and
estuaries near Coconada, living in holes in the mud between tidemarks. A
very gentle snake, not biting when handled.

30. Dirsas TrigoxaTa. The colouration varies in this snake. The
specimen obtained had the head markings different from those described by
Giinther and on the back were irregular transverse whitish bands with



116 W. T. Blanford—Nofes on a collection of Reptiles, §e.  [No. 2,

broad black edges; the median line being deficient, as in the specimens
from Agra mentioned by Dr. Stoliczka, (J. A. 8. B., 1870, p. 142).

31. Gowrevroruis coxrcus. Two specimens were obtained on the
Goddvari, they were very gentle and slow in their movements, like Erya.
One had swallowed a mouse. In a specimen 20 inches long, of which the tail
measured 14, there were 168 ventral scales and 18 subcaudals; the upper
labials were 14, not 12. The colour was dark brown, with the blotches
light brown in the middle and yellow on the margins.

32. DABOIA RUSSELLL

83. Ecmis carrsara. This was obtained on two or three occasions in
forest,—rather thin forest it is true,—but it is remarkable to find a desert
form like Echis carinata, so common in the barren plains and rocky hills
of South-Western Asia, in a wooded country.

AMPHIBIA.

RANA TIGRINA.

R. Lyaxociarss.

R. cYANOPHLYCTIS.
PIXICEPHALUS BREVICEPS,
BUFO MELANOSTICTUS.
POLYPEDATES MACULATTS.

7. CALLULA VARIEGATA, Stoliczka, P. A. 8. B., 1872, p. 111. T obtain-
ed altogether five specimens of thisspecies, from under logs of wood, near a
village between Dumagudem and Réjimabendri. In size they varied from
11 to 135 in the length of the body, and the hind limb ranged from 1-23
in the smallest to 148 in the largest example. Four were under one log,
one under another, and in each case the toads associated with a large scor-
pion, and tried to escape into his burrow when the log was lifted. They
can hop but very feebly indeed. Tho body in life is extremely soft and
slimy. The colour above, in the living animal, is dark brown, spotted with
pale greenish or yellow, the spots are usually minute on the hinder part of
the body and on the limbs, but form larger blotches on the back. The
lower parts are dull flesh-colonr.

R
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XIIL.—Preliminary Notice of a new Genus (Parectatosoma) of Phasmida
JSrom Madagascar, with bricf Descriptions of its two Species,—By
J. Woon-Masox.

The interesting and remarkable animals briefly noticed below formed
part of a large collection of insccts, chiefly Coleoptera, recently received
in London from Madagasear, and I was fortunate, while at home on
furlough, to secure specimens of them from Mr. E. W. Janson, the
well-known Natural History Agent. N

They are unquestionably nearly related to Eetatosoma, an Australian
genus, the three known members of which are three of the most curious and
striking forms comprised in the whole class Insecta. This relationship I
have indicated in the name of the new genus which the differences present-
ed by these insects compel me to propose for their reception.

Pangcrarogoaa,* gen. nov.

Closely allied to the Australian genus Fetatosoma, bub differing there-
from in the following characters :—the prothorax is relatively longer
and more spiny; the male is devoid of ocelli, and, like the female,
brachypterous ; the abbreviated tegmina in both sexes are shorter than the
abbreviated wings ; and the upper crest of all the femora is produced
into a sharp genual spine.
Of the species of the Australian genus, Fotatosoma bufonium, Westw.

is the one which the Madagascar forms most nearly approach, :

1. Parectatosoma hystriz, n. sp.

é 2. Head armed with 12 spines (besides scattered spinules) arrang-
ed in four longitudinal rows and in pairs, of which one is large, compressed,
and thorny, and constitules the conspicuous cephalic horns - the pair of
spines immediately in front of these is also compound, each b(si,nrv provided
with a sharp spine-like cusp in front. The postantennary pai;-5 of spines
is as well-developed as in Eetatosoma,

Sides and upper surface of prothorax strongly armed with thorns,
some of which are double. The apices of the small tegmina barely
reaching the bases of the wings, the true metanotum is consequently expos-
ed and it is armed at the middle of its hinder margin with a pair of stout
thoms.. The tergum of the 1st somite and the ferga of more or fewer
(fwcordmg to sex) of the remaining abdominal somites provided at their
hinder extremities with two cross rows of spines. Posterior margin of
tm.-gum of last abdominal somite in the ¢ symmetrically divided into six
Spinous processes,

* From wapd, by the side of, and Eetatosoma, generio name.
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Colour—deep black-brown, almost black, blotched with yellow, sparingly
so on the undersurface and legs, but more profusely on the pronotum and
on the terga of the abdominal somites, on which parts the colour assumes
an orange tinge and extends to the points of the spines ; the antenn®
are ringed at the joints with the same colour ; organs of flight, greenish
yellow, with their bases and principal nervures black.

& . Length of body 61 millims., of head 7, pronotum 5, mesonotum
14, metanotum 7, abdomen 25 + 7 = 82, tegmina 25
17, tibia 17-25, intermediate femur 135, tibia 155
tibia 21, antenne 53, )

2. Length of body 86 millims., of head 10, pronotum 7, mesonotum
18, metanotum 10, abdomen 81°5, + 12'5 = 44, tegmina 45, wings 105,
fore femur 19, tibia 20, intermediate femur 16, tibia 18, posterior femur
21, tibia 25, antennz imperfect.

Hab—3 & and 8 ¢ from Fianarintsoa ; and 1 9 from Antanidnarivo,
Madagascar, differing from the rest only in being much more variegated.

, wings 8, fore femur
, posterior femur 17,

2. Parectatosoma echinus, n. sp.

3 & ?. Slenderer, and less numerously and less strongly spined than
the preceding. Head armed ; @ with 10 spines besides spinules, the cepha-
lic horns more foliaceous and more sharply spined, with only one pair of
spines in front of them instead of two and that simple: & ‘with 8 only,
one of the lateral pairs not being developed. Postantennary spines reduced
to minute tubercles. Vestiges of wings and tegmina larger, those of the

latter overlapping one another, and those of the former so as to conceal from .

view all but about one square millimetre of the unarmed metanotum, The
tergum of the 1st abdominal somite with but one row of spines at its
hinder end; that of the terminal somite ¢ divided at its posterior margin
into four spinous processes.

Colour—body brown like rotten leaves, with the legs, antennw, organs
of flight (which have their principal nervures darker), and spines lighter.

d. Length of body 64 millims., head 45, pronotum 45, mesonotum
14, metanotum 6, abdomen 27:25 + 85 = 8575, tegmina 8-75, wings 73,
fore femur 17, tibia 17, intermediate femur, 125, tibia 135, posterior
femur 17°5, tibia 19°5, antenna 47,

$. Length of body 80 millims., head 7, pronotum G5, mesonotum
16:5, metanotum 8, abdomen 31 + 12 = 43, tegmina 6, wings 11, fore
femur 16°6, tibia 17, intermediate femur 125, tibia 136, posterior femuy
18, tibia 21, antennwe 43°5.

The fore legs and all the tibie in the male of this species are nearly
quite simple. )

Hab—1 & and 2 ? from Fianardntsoa,

.
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The following is a list of the reptiles obtained by Major St. John in
the neighbourhood of Ajmere during about three years of residence. Most
of the species were identified by the discoverer, but nearly all were sent to me
for comparison. The list is small, and the fauna of the country is evident-
ly poor, but still all local lists of this kind are of importance, “especially if
they approach completeness, as they afford very valuable aid towards a
knowledge of distribution, In this list, for instance
cies ocour, Cynophis helena and Python molurus, bel
the existence of which in any part of Centr:
ly thought extremely doubtful. #

The species marked with an asterisk are inserted from inform
sent to me by Major St. John,
been examined by myself,

» I find that two spe-
onging to two genera
! or Northern India 1 previous-

ation
as I have not seen specimens. All others have

*1. TESTUDO ELEGANS.
“*2.  Crocopinys, sp.

Major St. John writes : “ Crocodiles (0. palus-
iris, 1 suppose)

, are very numerous in the natural lake of Pushkar (or

Polikar) 6 miles from Ajmere.  Some are also found in the artificial lake

at Ajmere called the Anasigar; they are said not to breed there, but to
* Ann, Mag. Nat. Hist., October 1876, Ser, 4, Vol XVIII, p. 209,

15
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find their way over the ghat from the natural lake. T cannot hear of the
existence of Crocodiles elsewhere in these parts, though they are found in a
small tank in the Chittore hill fort, 100 miles to the south,”

1 identified the species found in Sind with €. palustris, and it is not
improbable that the Ajmere crocodile may be the same. W
want of a careful collection and comparison of Indian cro
specimens 2 or 3 feet long would be of service.

3. VARANUS Lusarus ?

Three young specimens have been sent to me by Major St. John;
they are respectively 19, 14 and 8 inches long. In the first T count 114
geales from the gular fold to the loin, in the second 98, in the third 104.
Owing to the irregularity of the anterior scales, the number is not quite
constant, byt having counted the rows in each case two or three times, I only
find a difference of one or two. .

The colouration is also different in all three. The largest specimen
is much darker than the others ; yellowish brown in spirit, with small black
spots more or less regularly arranged in transverse lines on the back, and
narrow blackish cross lines on the neck. A fow white spots, generally
very small, are scattered quite irregularly over parts of the back, sides, limbs

and tail. A black line from the back of the eye over the ear to the side
of the nape.

e are badly in
codiles ; small

The next specimen is paler yellowish brown, with cross rows of small
white ocelli alternating with rows of dark spots throughout the back, and
with somewhat irregular broad bands on the tail. The black line from be-
hind the eye is less distinet.

In the smallest specimen, the ground colour is still paler, numerous
dark bands eross the back and alternate with rows of minute white dots:
on the tail the dark bands form rings, and are much broader than on the
back ; on the back of the neck the dark lines are V-shaped, the angle being
directed backwards, The dark marks running back from the eyes meet on
the nape, and form the first cross band. There are imperfect dark cross
lines on the chin and thyoat,

The question arises to which species these monitors should be referred,
Varanus flavescons and V. ncbulosus are quite different, and it is elear
that the Ajmere specimens, if they belong to a described form, must be
either V. dracana or V. lunatus. The distinctions between these species

are variously described by different naturalists, Gray's original deseription
of Varanus lunatus, in the Catalogue of the Specimens of Lizards in the
Collection of the British Musewm (1845) p. 10, runs thus -

“ Nostrils large, noarly central, (i, e, botwoen the

eye and muzzle) shields over
orbit small, subequal ; dark brown, with lunate bands,

directed backwards on the neck

IQ'h
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and forwards on the body, and with cross bands on the tail; belly and under side of
tail whitish.”

While 7. heraldicus, as Gray called V. dracena, was thus deseribed :

 Black with cross rows of pale-cyed spots, beneath pale, black-banded; shields
over the orbits small, subequal.”

The distinction, it will be seen, depends solely on colouration, and I
may add that the colour assigned to V. dracena is not that of a typieal
example by any means. In Giinther's ¢ Reptiles of British India,” the
differences are far better explained. V. dracena is said to have the ven-
tral scales in 90 transverse series between the gular fold and the loin, and
the neck without angular dark cross bands. In V. lunatus the ventral
scales are said to be in 105 transverse series, and the neek to be marked
with dark angular cross bands, their points being directed backwards. The
following is the description of the colouring of 7. dracena :

¢ Brownish olive, uniform or generally with more or less numerons black dots,
each of which occupies a scale; these dots are sometimes arranged in irregular trans-
verse geries and are most numerous on the throat : young specimens shew numerous
small white ocelli edged darker, whilst the lower parts are marked with irregular dark
fransverse bands,”

It is mentioned that a young specimen from the Anamullay mountains
(probably from the base, not the top of the hills) shews narrow black bands
across the neck,  but they are much narrower than in ¥, Junatus and rather
irregular.” The colouration of 7. lunatus is said to be—

*“ Neck, trunk, and tail marked with cross bands, which are as broad as the jnter-
spaces of the ground colour; these bands are angular on the trunk and neck, with the
angle dirccted backward on the neck and forwards on the trunk—four on the neck,
eleven on the trunk. Sides and legs dqttcd with white,”

The single specimen in the British Museum, from which Gray’s and
.Gi'fnther"s (lescnptlon' was taken, is stuﬁed-and 25 inches in length, so that
it is not in all probability full grown. Tt is said to have come from India,
'bu-t no further information is avnila.ble as to the locality. T examined this
Skl.l] some years ago, wl.xcn comparing the specimen from Baluchistan de-
scribed in Eastern Persia, Vol. 11, p. 860, but I could detect no character
to be added to those noticed by Giinther,

The matter remained thus till ten years ago. Then Carlleyle stated
that bc.)t-h V. dracena and V. lunatus oceurred commonly near Agra, and
that neither of them were ** water-lizards.” (J. A. 8. B, 1869, Pt. 2,
p- 195) Next Jerdon (P. A.S. B., March, 1870, p- 70,) stated that he
found V. lunatus in the Museums at Delhi and Lahore. Anderson,
(J. A.5. B.. 1871, Pt. 2, p. 80,) recorded the receipt, by the Indian Museum,
of V. dracana from Calcutta, Agra, the Khési Hills and Assam, and of
V. lunatus from Agra and Goalpara (Assam). Dr. Stoliczka identified
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the species found in Kachh with 7. dracena (P. A. 8. B, 1872, p. 73))
and T similarly referred a Baluchistan specimen to the same species.

Lastly Theobald, in his “ Descriptive Catalogue of the Reptiles of Bri-
tish India,” 1876, p. 88, does little more than copy Giinther's characters,
but gives the additional localities subsequently recorded. In his Synopsis,
at the gnd of the volume, he distinguishes 7. dracena as having the body
black dotted, and 7. lunatus as having the same yellow dotted; a distine-
tion, T may at onee add, with which I am unable to coincide.

So far as T know, no other specimen having the peculiar colouration
exhibited by the type of 7. Junatus has been observed. The colouration,
of the neck especially, is peculiar and is shewn in Giinther's plate. All
who have endeavoured to diseriminate the species in India have, I think,
depended on the number of rows of ventral seales, specimens with Iess than
about 95 rows (or to speak more correctly about 70 to 75 rows on the
abdomen, and 20 to 25 scales less regularly arranged on the breast) have
been referred to V. dracena s those with 100 or more to V. lunatus.
Stoliczka, however, referred Kachh specimens with 90 to 100 rows to 7.
dracena, and 1 myself, after comparing a specimen from Baluchistan bav-

i?g 107 rows with the series in the British Museum, came to the conclu-
gion that it must be classed with the same species. At the same time

1 expressed a doubt whether V. lunatus was more than a variety of
V. dracena.

On the other hand there is considerable reason for believing that the
common Varanus dracana of Bengal and Assam is a water lizard, inhabit-
Ing marshy places and entering the water freely like V. flavescens. The
monitors of the North-West Provinces of India, of parts of Southern and
Western India are purely terrestrial, as has been noted by several observers.
Many of these terrestrial lizards have been elassed by various writersas V.
dracena, and the question arises whether two species have not been con-
founded under this name. A second question is, whether the terrestrial
lizard is not V. lunatus.

In the hope of determining this point, I examined all the Indian
Museum specimens, which Dr. Anderson kindly placed at my disposal.
The result is far from decisive, but it does appear probable that two well
marked forms exist, the one inhabiting Bengal and Assam, the other rang-
ing through the greater portion of the Indian Peninsula, The number of
ventral scales is not sufficiently characteristic to serve as a distinction,
ulthough.the form from the North West Provinces and Western India has
decidedly smaller scales, both above and below, than the Eastern race. Tn-
deed I have sought in vain for any well-marked character to distinguish
these two, So far as I can see, the adults are easil ¥ diseriminated by

\
. &
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colouration, and by the form: of the dorsal scales. Assuming that the
western form is lunatus, the following appear to be the distinetions.

V. dracena. Back more rounded, and head higher. Seales throughout
larger, the dorsal scales surrounded by granules, the central boss very con-
vex, much longer than broad. The fold above the shoulder and along the
side often ill-marked, and in old specimens wanting.

Colouration dusky yellow to greenish olive thickly speckled with black.
In the young the dark transverse bands are broad, nearly equal to the
interspaces.

V. lunatus ? Back nearly flat, and head lower than in V. dracena.
Scales throughout smaller, notably so on the labials, and as a rule on the
supra-orbital regions. The dorsal scales in adults surrounded by a broad
band of granules, the central boss nearly flat, but little longer than broad,
The fold above the shoulder running back nearly to the thigh, and forward
on the side of the neck, well marked in young specimens, and as a rule i
adults. '

Colouration brownish olive to yellowish brown. Adults almost uni-
formly coloured or thinly dotted with black on the upper parts., In the
young the transverse bands are narrower than the interspaces (the very
young are indistinguishable, however, from those of 7 dracena).

It is not certain that the latter species is the true 7. lunatus, but as
that form has smaller scales than the typical 7. dracana, the monitor above
described may be referred to it. Even now I am far from convinced that
the two "are absolutely separable

Varanus lunatus (if this be correctly identified) is common near Ajmere.

4. Orumrops mrcronerts. (J. A. 8. B, 1870, Pt. 2, p. 851; 1872,
Pt.2,p. 90; P. A. 8. B., 1872, p. 74.) This seem rather a widely
form. The present is the fourth locality noticed
in the Eastern Central Provinces, K
Kachh.

5. EUPREPES GUENTIERL

E. monticola, Giinther, Reptiles of British India
C.—Stoliczka, J. A. S, B., 1872, Pt. 2, p- 120.
tiles Brit. Ind., p. 52.

Few people can be more loth to change a name which has subsisted
for a considerable time than-T am, but I think that
the cases to which the British Association rule,
runs thus :—

-spread
» the others are Bilaspur
arharbiri in Western Bengal, and

» P 80, Pl X, fig.
—Theobald, Dese. Cat. Rep-

this is elearly one of
§ 11, applies. That rule
“ A name may be changed, when it implies a false proposition
which is likely to propagate important errors.” Now the name monticola
does imply a false proposition, for it indicates that the species so called is &
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mountain form ; Dr. Giinther's information led him to suppose that this
scinque inhabited Sikkim at an elevation of 8000 feet. Whence his infor-
mation was derived is not mentioned, but Dr. Stoliczka was probably cor-
rect in attributing it to the Messrs. v. Schlagintweit, whose inaccuracy in
these matters is notorious. Since the species was deseribed, Sikkim has been
searched by numerous collectors, but not a single specimen of this Fupre-
pes has been found. Dr. Stoliczka noticed the improbability of this form
oceurring in the highlands of Sikkim, where not a single reptile found in
the plains of Indiais known to oceur, but he suggests that the specimens
may have been procured in the warm valleys, It appears, however, that
this scinque is an inhabitant of the dry parts of India. Major St. John has
sent it from Ajmere, Mr. Theobald records it from Kélka, at the base of
the barren lower Himalayas of the Punjab, and T have met with it in Upper
Sind.* Now the fauna of the dry plains of Upper India is widely differ-
ent from that found in the moist Sikkim valleys, and the only reptiles
common to the two are a few species of enornions range, such as Calotes
versicolor or Naja tripudians. 1 believe, therefore, that Luprepes monti-
cola, like Eryx Joknii and Gongylophis conicus, owes its supposed Sikkim
locality solely to an incorreet label, and therefore the retention of the name
monticola “ tends to propagate an important error.” Under these circum-
stances I propose to re-name the species after the original describer, Dr.
Giinther.

Two specimens of F. guentheri have been sent by Major St. John ;
they agree with Dr. Giinther's original (lescri'ption in all essential particu-
lars, and still better with Dr. Stoliczka’s. There are 35 or 86 scales round
the body, the dorsal scales have two keels, sometimes with a faint third
keel between the two stronger ridges ; lateral scales with three keels.

E. guentheri is, according to Major St. John, common near Ajmere.
It lives under bushes on the hill sides and in sand.

6. H:aupacryrus TRIEDRUS, (2 sublriedrus). (Stoliczka, J. A. S. B,
1872, Pt. 2, p. 93.) The only specimen procured was caught on Téhra-
garh, elose to Ajmere. There are unfortunately no specimens for compari-
son from Southern India in the Museum at Caleutta, and I have no longer
those procured near Ellore. In the individual from Ajmere, as in those
from Ellore, none of the trihedral tubercles is quite as large as the ear
opening. 'The specimen is, unfortunately, a female, and has no femoral
pores. The following are the prineipal characters.

Back with closely set trihedral tubercles, those in the middle a little

* I have also received from My, Wynne a specimen of a seingue procured in
Hazira, and probubly belonging to this species, but not in sufficiently good preserva-
tion to be identificd with cartuinty,

L
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longer than broad and arranged in longitudinal lines, those on the sides
broader than long, not very regularly placed. Head above granular, with
numerous small round tubercles. Tail with cross-rows of trihedral tuber-
cles above, and broad plates below. Eight upper labials, seven lower; the
nostri) is separated from the first labial, but is in contact with the rostral ;
the plates behind the rostral are small ; one pair of large chin shields only ;
about 34 scales across the abdomen. Scales below head and throat and
those beneath the feet very small.

The general form is similar tothat of H. #riedrus, as represented in

Belanger’s “ Foyage ; the head large and depressed ; body stout. The
length of the specimen is rather more than 2} inches from nose to anus,
the tail, renewed in parts, is 2 inches long.

Colouration in spirit light brown above, with, on the body, 5 broad trans-
verse yellow, black-edged bands, the margins of which are wavy ; the first
on the nape without a black edge in front, the hindmost between the hind
legs; similar but narrower bands across the upper part of the tail. Sides
of head blackish, darker behind the eye than in front, with a pale line from
the nostril to the eye continued behind the eye, to the nape, and another

line along the upper labials, produced by some whitish tubercles to above
the ear.

7. HEMIDACIYLUS COCTEL
8. CALOTES VERSICOLOR.

*9, CHAMELEO CEYLANIOUS.
10.

TYPHTOPS BRAMINUS.
11. OLIGODON SUBGRISEUS.

12. CyNopmrs HELENA. A specimen 41 inches long, agrecing very

well with the description in Giinther’s LReptiles, except that the labials are
more divided than usual, and the ventral shields m
are 11 upper labials on each side,
the praocular is large,
divided into two shie

oré numerous. There
the 5th, 6th and 7th entering the orbit ;
extehding to the upper surface of the head. Loreal
1ds, both in contact with the prieocul
square, the posterior smaller, subtrigonal.
broad. Ventrals 254 ; anal single ;
of the tail having been lost,
18. PryAs mMucosvs.
. 1% Ziamsts papema. A large specimen, 61 inches in length, agrees
in most characters with Dr, Anderson’s description (P. Z. S., 1871, p. 174,)
of the form found in the neighbourhood of Agra. There are only 27 rows

of sca]c? round the body, the dorsal series being very distinctly keeled, the
angulation of the ventrals is fuint, and the pracocular is divided into two.

ar, the anterior
Anterior frontals as long as
subcaudals in 75 pairs, the extreme tip
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The post-frontals are united into one shield, and there are three supple-
mentary shields behind the post-frontal, as in the Persian form, (Hastern
Persia, 11, p. $12,) and not four as is usual in Indian specimens. There
are 11 upper labials on one side, and 12 on the other. Ventrals 239 ; anal
undivided ; subeaudals in 110 pairs.

The whole upper surface of the head is black, the colour extending in
part to the labials, the remainder of the body is pale sandy in spirit, almost
eream-coloured, pinkish anteriorly on the back, and dotted here and there
with black spots, which are quite irregular both in size and distribution :
(see Stoliczka, P. A. 8. B,, 1872, p. 82.) In life, as I learn from Major
St. John, the lower parts were bright salmon pink. .

15. TROPIDONOTUS QUINCUNCIATUS. A single young individual is
sent, only 12 inches long. Uniformly coloured above olive-grey in spirits,
white below ; even the characteristic black marks from the eye to the
labials are wanting, although the posterior band is indicated by a faint
dusky line.

~ 16. Psaarmornts coxpavarus. The single specimen sent appears
to approach the Sind form in some respects, and especially in having the
nostril between two shields (Stoliczka, P. A, S. B., 1872, p. 83). DBut I
find in a Sind specimen that the nostril is much smaller, the orifice being
diminished by a valvular prolongation of the upper portion of the post-
nasal. This form leads again to P. leithi, in which, as I bave shewn,
(Bastern Persia, 11, p. 421,) there appear to be two post-nasals.

In the Ajmere specimen the principal marking consists of 4 longitudi-
nal equidistant dark-brown, almost black bands, two on the back and one
on each side, extending from head to tail ; the two upper bands coaleseing on
the tail. The bands ave equal in breadth to the interspaces. The speci-
mnen is young ; it measures only 23 inches, the tail being imperfect.

17. Dirsas TriGoNaTa. A small specimen only 15} inches long, of
which the tail is but 2}. The colouration consists of rather irregular
white, black-edged patches, having a tendency to form transverse lines on
the back., Ventrals 215. The tail is slightly imperfect, but only a very
gmall portion ean be missing. N

In young specimens of this snake, at all events, the tail does not
always amount to a fourth of the length. I find notes of two specimens
from the neighbourhood of Ellore, measuring respectively 157 and 23}
inches, with tails 3 and 4 inches long, or rather less than one-fifth in each
case. In the Ajmere specimen the tail is even shorter, about one-seventh.

This snake was captured amongst stones, and had swallowed a young
Calotes versicolor. ;
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18. LYCODON AULICUS.

19. L. strratus. Tywo specimens sent, one 11 inches long, the other
91, Major St. John notices that these snakes had no yellow coloration,
and suggests that the tint may be seasonal. His examples were procured
early in April.

#20. Pyrunoy aorLvrus. This, as already remarked, is an unexpect-
ed addition to the fauna of Réjputina. The specimen obtained by Major
St. John was 10 feet long, and was captured in bush jungle near the Pokur
lake among low hills on the edge of the desert.

21. Eryx Jouxu.

#22. NAJA TRIPUDIANS.

23. BUNGARUS CERULEUS.

24. ECHIS CARINATA.

XV.—Notes on Reptilin.—By W. . Brasrorp, ¥. = 8., &
(Received and read 6th August, 1879.)

In the course of the last few years I have received small collections of
reptiles from several friends in different parts of India and Burma, and I
have collected some myself in Sind und its neighbourhood, and in Darjiling.
Although, with the exception of one snake (Homalopsida) described helow,
none appear to be absolutely new, there are a few calling for remark on
account of rarity, variation, or from the loeality being previously unknown.
I have thrown together these somewhat desultory notes in the following
pages.

LACERTILIA.
MESATINA GUTTULATA (olim PARDALTR),

Dr. Peters informs me that the species identified with Lugerta
of Lichtenstein by Domeril and  Bibron (&p. Gen. V,
Gray (Cat. Liz. Brit. Mus, 1545, p. 43) is not Lichtenstein's species, but
that it is his L. guttulate, 1 believe the original types of Lichten;tein
are in the Berlin Museam and have been examined lny'l)r. Peoters.

The species abounds in the countries west of India ( ¢ Eastern Persia,
11, p. 377), and was described from Sind by Dr. Stoliczka, who supposed it to
be a new species which he called Eremias ( Mesalina) Watsonana (P.A. 8. B,
1872, p- 56; see also J. A. 8. B, 1576, Py, 2, p. 26). T bave l-zil;ce found
it as far to the castward as Juisalmir,

16

pardalis
p- 312) and by
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SPHENOCEPHALUS TRIDACTYLUS.

‘When in the Indian desert between Sind and Rdjphtina in 1876, I
daily saw tracks in the sand, which I believe to have been made by this
lizard ; but although 1 heard of the animal under its name of ‘Rig mahi’
I never succeeded in finding specimens. I believe that it is nocturnal in
its habits, as I always found the peculiar vermiform tracks in the sand,

which are, I believe, produced by it, fresh in the early morning. It has

been .obi:‘aincd from both Sind and Cutch (P. A. 8. B,, 1872, pp. 76, S8),
but it is said to be vare. I suspect, on the contrary, that it is common,

but that, from its habit of burrowing and from its not moving about dur-
ing the day, it is very difficult to find.

ZYGNIDOPSIS BREVIPES.

T am indebted to my friend Major Mockler for two additional specimens
of this rare lizard. The single type was procured near Karmin in Persia
ab an elevation of 5,500 feet ; the two gpecimens now sent are from some
part of Southern Persia or Baluchistdn, probably from near the coast, but
I do not know the exact locality. The head was slightly injured in the
original specimen; and those now procured shew the muzzle'to be more
conical than it is represented in the plate in ¢ Kastern Persia’ (see Vol. T,
p- 897, PL XXVII, fig. 4) and the rostral shield to be distinetly angulate
in front. The tongue too is slightly cleft at the extreme end.

Another error in the figure, judging from the more perfect specimens
LN procured, is that the tail tapers rather more than it is represented as
doing. In neither of the specimens sent is the tail perfect; in one it has
been entirely lost and the new growth iz only beginning, in the other the
extremity bas been renewed. Tn one specimen the hind foot is one-fourth,
instead of one-fifth, the length from thigh to shoulder.

The anterior margin of the vertical and the posterior margin of the
priefrontal are straight, and so is the posterior edge of the vertical, not
convex as in the type. The superciliary shields ave also slightly different
from the figure, the third from behind being the largest and fitting into
the emargination on each side of the vertieal.

Tha coloration is paler and consizts of narrow brgwnish longitudinal
lines, the only conspicuous bands being one on each side from the nostril
through the eye down the upper part of each side.

The specimens are smaller than the original type, one being 3, the
other 8} inches from nose to anus.
Draco sp. (¥ D. mason, var.)

A single specimen of Draco of large size, sent to ma by Mr. Davison,
closely resembles D. major (J. A, 8. B., 1878, XLVLI, Pt 2, p, 125), but
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the hind limb just reaches the axil, the tympanum is covered with one or
two large scales instead of being quite naked, and the nostrils are not direct-
ed upwards. If the last character were certain, there could be no doubb
about the specifie distinetion of the species, but one nostril has a distorted
look, and there is an opening from one nostril to the other through the
septum, so that it is possible to see through both nostrils. Now the speci-
men having been obtained by an ornithologist, I think it has been ecarried,
when freshly killed, suspended to a stick with a pin thrust through the
nostrils—the common plan employed for carrying birds by collectors—and
I am not sure how far the nostrils have been distorted by the process.
The other differences are less important ; in forms like D. maculatus with
the tympanum scaly, the area is covered with small scales ; and in those with
& naked tympanum, part of the space is often occupied by a large flat
scale.

The membrane of the ¢ wings’ is dark-coloured, rather darker towards
the margin than inside, with small spots formed of largzer white scales.
These spots are not arranged in as distinet rows as in typical D. major.
Otherwise the coloration is the same in both. The length is 12 inches,
of which the tail measures S.

This may be a new species and I therefore call attention to ik, I am

much inclined, however, to believe it is a variety of D, major with the
nostrils distorted,

STELLIO TUBERCULATA.

As might have been anticipated, this proves to be,

: in part, a vegots
feeder, like allied species. P egetable

Mr. Wynne noticed some lizards feedine on
leaves at Murree, and sent me a skin of this species and some of the T‘on

tents of the stomach, which proved to be a mixtu 3
; ¢ X ure of fr, 3 :
insects, partly of vegetables. agments, partly of

AGAMA AGILTS.
Dr. Peters writes to me that this specjes :
pecies 18 dgama .
Pallas, and must take Pallas’s’ name. It 13 ulso,yDr [ia :{]?fznolenta i
aratentts of Lichtdnstein ; the rua 4. agidis oF Olliviar hotue o fomtt o fd
to d. (Trapelus) ruderata. T am unable to examine int ;,l,.a e il
present as I have not now access to Ollivier's work e
I found the lizard hitherto called A, wgitie 1.
i A E “yllur by e ;
Ensdcrn’ I‘tc;'sw, II, p. 814 and J. A. 8. B, 1876, lit n‘\;) hel;, SucGEUSER (A0S
Juisu)mlf’ in the sandy desert to the east of the 1,“1‘;;’ pi %) nbundnflt e
this species on low bushes, precisely as T have Obsa;rv; d T‘)nce or twice saw
in Persia. rapelus ruderatius
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ACANTHOSAURA ARMATA.

I am indebted to Mr. Davison for specimens of this lizard from the
neighbourhood of Moalmain and from Tavoy. Both forms differ some-
what in coloration from the published description. The Moulmni.n speci-
mens are large, béing nearly 12 inches long, and all the upper portions are
dusky, the tail with pale rings, lower parts pale, the colour extending up the
sides of the head and neck, in the former to Just below the eyeandin front
tothe canthus rostralisand on the neck, so that there is only a belt of blfzck
about one-eighth of un inch broad on each side of the crest ; no radiating
lines from the orbit over the lip. In the Mavoy specimens, which are
younger, the upper parts are mottled with dusky and grey.

OPHIDIA.
Hypsinuiya MAOULATA, Sp. nov.

Hypsirhina ad H. chinensem affinis, sed squamis in 25 nee 28 sevies
regulares longitudinales ordinatis, scutis ventralibus ad 125. . Caput breve,
rostrum truncatuwm, corpus robustum, cauda compressa.  Scutum prafron-
tale unicum parvwm, singulis postfrontalibus magnitudine secundum ; pra-
oculare unicum, postocularia duo. Color fusco-cinerascens, nigro-maculatus,

" abdomine albesconte, fuscia fuscd longitudinali utringue ad margines seuto-
rum ventraliwm ornato,

Habitat in Pegu Burmanorum.

Head short, very little broade
if truncated, body stout, tail short
twenty-five very
in 45 pairs,

The rostral, which just reach
oceupy much more than half the
single anterior frontal is nearly as
each of the posterior frontals ; vert
uubpeutngonnl; oceipitalsa little |
dal, on one side the lopeq] is part]
post-oculars, Temporals 1 + o
size to the 7th ; the eighth is small
the 4th enters the orbit.

r than the neck, muzzle broad, square, as
compressed.  Secales polished, rhombie, in
regular series.  Ventrals narrow 125, anal bifid, subeaudals

es the upper surface of the head, does not
anterior margin of the upper jaw. The
long as broad, and is a little smaller than
cal fully twice as long as broad, clongately
onger than the vertical. TLoreal trapezoi-
¥ united to the postfrontal ; one pre-, tu:'o
Upper labials 8, gradually increasing in
and no larger than the adjoining scales,
Only one pair of large chin-shields, the posterior
djoining scales in size.

Colour blackish ashy with & row of large irregular-shaped black spots

down the back and anothey rather less in size, but each spot including
several seales, down each side ;

3 & blackish band down the margins of the
ventrals caused by the dayk edges of the shields and of the lirst row of
scales on each side,
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The specimen is 12 inches long, of which the tail measures 13 1t w.a.s
collected by Dr. Baker in Pegu, I believe, in the neighbourhood of 'Bassem,
and sent to me with some other snakes for examination by Captain Spear-
mnn.This Hypsirhina appears separable from all other species by the larger
number of rows of seales. The scales in this genus are so reg'ulal:, that T
think even a single specimen affords sufficient evidence of fiishnctlon, and
the Pegu snake is further distinguished from H. ck incnsiq, lt"S nearest ally,
by having a smaller number of ventral shields. In H. chinensis there are 28
rows of scales round the body and 150 ventrals. I have not access tc:u a
specimen of H. chinensis, and so far as T am aware no fignre of t-h'ls species
has been published, so I cannot tell whether H. maculata has a differently
formed head. From the two species of Hypsirhina previously recordefi
from Burma and India, . plumbea and H. enhydris, the present form is
at once distinguished by its much blunter muzzle and smaller prafrontal

shield, and by its coloration, besides the much more numerous rows of
scales.

DIpsis TRIGONATA. LA

A young snake, obtained by Major Mockler at Gwadar in Baluchistan,
appears to me to be nearer to this species than to any other, although I can-
not feel sure that it is correctly identified, for, although I can detect no
distinction in the shitlds, the head appears narrower, less triangular, and
peculiarly coloured, and the muzzle broader than in other examples of the
species.  The locality is of interest also, as it is much farther west than
this snake has been previously found, Gwadar being about 200 miles west
of the British frontier, and the occurrence on the Baluchistdn coast shews how '
thoroughly terrestrial a form this species of Dipsas is, for there is nota
single tree and searcely a bush to be found near Gwidar, which is merely a

fishing village on a barren spit of sand, between & rock Y promontory and -
the mainland.

The length of the specimen is 12
Ventrals 230, subcaudals 92. The upper surface andside of the head are
mottled with black, which prevails in front, so that the frontals, rostral, and
anterior labials are entirely black or blackisly. On the body there are the
usual rather irregular transverse dark-edged whitish elongated spots.

inches, of which the tail is 23.

XENURELAPS BUNGAROIDES.
This snake has hitherto only ‘bee

I reported from the Khdsi hills,
where it appears to be rare.# In 1878,

I captured a specimen close to Dar-

* Giinther, Ropt. Brit. Ind. p. 345 ; Jordon, P, A, 8, B., 1870, p. 82.
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jiling, and, subsequently, Dr. Anderson obtained another from the Govern-
ment Cinchona Plantation in Sikkim. .

The specimen taken by myself is much larger than the type, and mea-
sures 32 inches in length, of which the tailis 4. It was caught in the
dusk of evening on the road round Birch-hill, at an elevation of rather less

than 7000 feet above the sea. When taken it appeared sluggish and made
no attempt to bite,

HYDROPIIIS LAPEMOIDES.

A specimen, sent from Gwddar in Baluchistén by Major Mockler and
collected, doubtless, on the Makrin coast, agrees =0 well with Dy, Giinther's
description of H. lapemoides that I have no doubt it must be assigned to
that species. The dorsal scales, in the posterior part of the body espeeially,
have a short tubercular keel, but on the lateral scales there is only a central
tubercle. Thirty-five black rings round the trunk, the anterior rings imper-
fect below. Length 15} inches, of which the tail measures 16 and the
cleft of the mouth 0-4.

HYDROPHIS LATIFASCIATA,

A specimen, agrecing very fairly with the description of this species
(of which the type was procured from Merguij, has been sent to me by

Captain Spearman from Pegu. There are, however, one ortwo characters

which seem to shew a tendency to a passage into . oronata. The lateral
scales on the hinder stout portion of the body have a slightly elongated
tuberele rather than a keel, and the ventrals bear two such tubercles, Even
on the dorsal scales, the keel does not extend half the length of the scale.
The coloration agrees with the description of that found in H latifascia-
ta so far, that the yellow rings are very imperfect and the blackish colour
covers a much larger portion of the body, the whole of the lower part of
the anterior two-thirds being black and the yellow rings being only faintly
traceable across the band throughout the thicker part of the trunk, they
extend in general across the neck, though narrower on the upper surface,
and appear in the anterior part of the body as well-defined transverse spots,
but on the thicker portion and tail they are only conspicuous as elongated
oval spots with indistinet edges along the sides. There are 56 of these
imperfect yellow rings on the neck and body, 9 on the tail. Length 27
inches, neck about one-third of the whole, cleft of mouth 0-3 inch, tail 31,

e e i . i A . PP
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XVI.—Notes on Stone Implements from the Khasi Hills, and the Banda
and Vellore Districts—By Jons Cooknuny, Late Curator of the
Allahdbid Museum, Officiating Assistant Qsteologist, Indian Museuin,
Calcutta.

(Received 1st July ; read 6th August, 1879.)
{With Plates X1V, XV, XVL)
Stone Tmplements from the Khasi Hills.

Stone implements have from time to time been found in the Province
of Assam, but the specimen figured in Plate XIV (figures A, AY), is un-
usually interesting, as being the first stone implement found in sitw on the
Khisi Hills. The only previous record of a stone implement from the
Khisi Hills I can find, is by Col. Godwin-Austen, in P. A. 8. B. for 1875,
p- 158.% This specimen was picked up on the surface of the road, on the
bridge near Col, MeCulloch’s house at Shillong, and no one who knows the
locality can doubt that it had been dropped accidentally, probably from the
pouch of some Khasia, a people who venerate celts as relics.  Specimen B,
(Plate X1V, figs. B, 1) which I purchased from a Khasia, had a small portion
scraped off. This, I was told, had been administered to a sick child in a
draught of water. The first specimen (A), which measures roughly 8°50" in
length, by 1° 65" in width, is made of a tolerably hard argillaceous slate.
It was dug up at Shillong in Pecember, 1877, on the site of the house at
present occupied by Brigadier-General Nation, in the presence of (Col. Al
Tulloch, then in command of the 42nd N. L, and Lieut. H. Stevens Adjutant
::lf_l the R‘;gilment. These officers were superintending a workin,g party of

e men of their Roaime tho were levelline i 0 3
 Glurks, cam o o with th et oo ey Eho e
with clay, and said it had just tumbled out of xb"lmlul’ Sl
the specimen being shown tc; me, I at onece pronlo:u?:-cd“i!tl:.:.(lbl‘:IZOken u.p. i
in spite of the soft material of which it v (00 BEnulne e

vas made. T visited t}
' : ie place the
same day in company with these gentlemen, and was shown the sp(l)t where

it was found. This was nearly four feet below the surface in clay. ‘This
clay overlies a peculiar sub-gneissose sandstone, and from sect; ¥ Alyl'h d lu
opportunity of observing on an adjoining site about 800 rards i h a-t n.f
the General’s house and elsewhere close by, it averages ? X {“"'t' o
B ki p ag rom five to seven
1 shortly after got specimen iai
employ ; he said he had found it near Nongpo on the Sga;xe'llllt Khus“l;"(‘.‘my
hati road. There can be no doubt as to the uuthen;i-'lt f’"% :;lu 'm";-
men, which is made of the same material (slate) as Rpuci::ci ?At) ;sn:ll)(;:u;

ments in Assam, soq P, A, 8. B, 1872

(B) from a highly intell;

¢ For two other instances of stone

imple
pe 186,
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a similar weathered coating. T cannot certify to the locality, for my Khasia
friend had decidedly loose notions as to the value of truth, but am of opi-
nion that it was also found on the Shillong plateau. In shape, it
somewhat resembles the sffall Jade specimens from Yunanand may be
considered as a form grading into the shouldered type of celt. I may
mention that it bears a good deal of resemblance to the chisel used at the
present day in file cubting. These celts of slate could hardly have been
used as anything else but agricultural implements, hoes &e., as pointed out
by Col. Godwin-Austen ; but I would suggest that besides being used as
iustruments for digging up roots &e., fixed in a rude horn or wood
handle, the chief use of celts of the smaller type from 6" to 2%, made
of greenstone or chert, was for flaying animals. The specimen figured at
P 251, Fig. 161, of the Cutalogue of Antiquities of the Royal Irish
Academy well illustrates how these small celts were handled, probably
fixed with some hard resin, like the “ black boy™ gum of Australia, in a
eavity scooped beneath the burr of ashed antler with a few inches of
beam attached, so as to form a small bandle. T was struck with this idea
from the facility with which I have seen Chamars in the Cawnpore

Distriet, skin Nilgai (Portax tragocamelus), with their rude Ahirpas )

(an instrument like a flat metal celt, fixed into an obtusely angular
handle, made of a branch of a tree and used chiefly for scraping up grass).
1 have not the least doubt that their aborigtal ancestors used these small
celts, which were similarly handled, as deftly for this purpose in their day.
I would myself undertake to skin in a couple of hours an animal the

size of o heifer with a celt handled and sharpened, and the assistance of a
few flint flakes or shells.®

* I find I have been perhaps anticipated in the above remarks hy Mr. V. Ball,
in a paper read before the Roydl Trish Academy on the 30th of November, 1878, but
of which T did not seo a copy till June last, while my paper wis written in the provious
November. 1 here copy this portion of Mr. Ball's puper.  *There is one class of stone
implements unsuited to any of the nbove-mentionod purposes, but which being provided
with sharp edgos it seums very probable were nsed ne skin-scrapers.  In connexion with
this, I may mention that on one occasion in the Satpurs Hills in the Central Provinees,
having shot a bear T gave the carcase, with some knives to the people who had brought
it to camp, in order that they might take off the skin. “I'hese peoplo belong to a tribe
who always carry a very small well-sharpened irgn axe of 4 form | have not seen else-
where. After working for o short time with the knives, they discarded them for the
axes, which they removed from their wooden handles, and then placing their thumbs
in the holes grasped thom firmly in their fingers, and confinued the flaying with as-
tonishing rapidity. In a similar way, T believe that the serapers of stone may have
been used for tho preparation of skins. which when rudely dressed afforded the only
clothing of these carly inhabitants” T muy here remark that these small curved axes
areo used thronghout Bundickhand, and that I always carried one myself for many yeuss
on shooting excursions,

D

-
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In connexion with the subject of stone celts, T may mention that it is
not generally known that the natives of Upper Assam use a genuine metal
celt at the present day. The only record I ean find of a somewhat simi-
lar implement is in the P. A. S. B. for 1871, p. 83, where a colt of this
kind is spoken of as used in Arakan, fixed on a long bamboo handle.

This simple but highly efficient Assamese axe somewhat resembles a
modern African axe figured by Sir John Lubbock at p. 28 of the 8rd edition
of Pre-historic Times, and is almost identical in principle with another
modern African axe, fig. 256, p. 870, Cat. Ant. R. I. A. Tt consists
of a moderately stout handle of a dark and heavy wood, slightly curved
upward at the haft end, where it expands into a hard natural koot. Into
this knot is inserted at an angle, a tapering chisel-like blade of iron
about 2:25 in. wide at the cutting edge, tapering to a point, and about
8in. long. An axe of this kind will stand three or four years of hard
work without splitting, and the dexterous and efficient way in which it was
used excited my admiration. A family or party consisting of five or six
males will fell and clear three acres of dense forest in two months,
working at leisure, I observed this kind of axe used from Dumduma to
Saikwah Ghat on the Sadiya Road, in the hands of Muttucks, Ahoms and
Miris.  Oceasionally these tribes take contracts from tea-planters to
clear forest, and, I have been informed, prefer their own tools to the best
English felling axes. On one occasion I myself had to fell a considerable
sized tree near a clearance at Dollah, near Sadiya, for the purpouse of ob-
taining the eggs of a wood-pecker, and set to work with an English axe.
The tree was quite 20 in. in diameter, and I had not gone two inches into the
wood, wl.\cn 4 man came up bearing one of these primitive axes, and volun-
teered his assistance, refusing at the same time the proffer of my
thf: grounds that it was unnecessarily weighty, too broad, and formed a
thick and clumsy wedge. In a quarter of an hour he h

: ; ad the tree down,
and in a short time more the glistening egg

: nore g5 were in my hand. This
iron Assamese celt, which, if found elsewhere, severed from its handle,

would be considered of quite the same type as the narrow bronze celts
considered by some Antiquaries to have been chisels, suggeosts the reflec-
tion that fig. 252 A, of the Cut. Ant. R. I. 4., which h:?s b:’:en accepted
all over the world as the method in which the flat wed w: I d‘ ]tp ‘s
handled, more particularly since its re M

; production in Sir J. Lul % 1
and interesting work Pre-historic Times Liubbockls pop

: » (see p. 25, 2ud edition,) is not
quite correct.

axe, on

In this ﬁ.gurn the taper point and a pProportion amounting to nearly
one-fourth of the instrument, is seen projecting above the Baadle® wiTe
17 4
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a cross ligature of tendon or cord gives additional security to keep the
head from falling out and the bandle from splitting.®

That some celts were so handled has received additional confirmation
from a Plate in Fergusson’s Tree and Serpent Worship, where a man,
considered an aboriginet, is represented cleaving wood with a celt, which,
as the cross ligature and the projection of a portion of the metal above the
handle show, was handled in the manner suggested in the Cat. Ant. R. 1. A.
But figs. 274 to 251 in that work, and all bronze celts of the long narrow
type were, T am inclined to think, hafted imbedded in a knot as in the
modern Assamese axe. Flat copper celts of exactly the same fype as
represented in the bas-relicfs of the Sanchi Tope have been found in the
Mainpuri District, in the Gangetic Duib} and also in the Baldghdt District,
hardly more than a foot below the surface, indicating their use at a com-
paratively modern date.§ Copper or bronze (?) implements were, I am
inclined to think, in use all over the Dudb in the second century after
Christ, in conjunction with iron, which was either too costly to be pro-
cured by the poorer classes or too valuable to manufacture agricultural
implements of. At this era T would assume that certain tribes of aborigines
f’ho yet maintained their independence, in impenetrable jungles or hills
In various parts of the country, continued in or were slowly passing out of
8 stone age. The chert flakes and arrow heads found in Bundelkhand
on the surfuce possibly originated at this time, as well as some .of the
numerous polished celts found in this part of the country,

We know how rapidly savage communities pass from a Stone age into
an age of Iron, from the evidence of Capt. Cook regarding the New Zealan-

* A remarkable

find of co i . - i
Bélaghét District, 1 Pperimplements at the village of Gangeria, Mhow taluk,

Tecorded in P, AL S, B, for May, 1870, (with a Plate), when 424
:zﬁl::ocu:x‘(tl‘ ";‘i“’“’;‘l’u silver ornaments wore found a fow inches below the surface of
axe, while.':’» A, BOB suggest that specimens 1 A, 1 B were socketed as in the Assameso
and &8 Bvinad i 6 8 ‘C Wers handled after the fashion shown in the railing nt Sanchi,

2 A in the Cat, of the Royal Irish Academy, With regard to the very extrn-
ordinury silver plates found at the samo time, T would throw out the suggestion that they
wore human ornaments, und not bovine, The only instance of a similar silver ornament
worn among savages at the prezent day, is the possibly analogous thin silver plate,
worn on the forehead by the Mishmi women (sce Daltow's Ethnology of Bengal). 1t
is improbable that the race who made these ornaments venerated the cow at all.

T Fergusson calls theso people Dasyus and elsewhere speaks of them as hated and
despised aborigines.

$ P. A.S. B, 1868, pp. 251, 262, d

$ A flat copper celt of exactly this oblong type has been found associated with
Buddhist remains in the Chanbara mound, Muttrs. General Cunningham, Report of the
Arechaological Survey, 1871-72, p. 16, Vol 2,
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ders, and from what we see of the existing Andamanese. Nevertheless, I
think we may fairly assume that stone continued to be employed for flakes
and arrow-heads &ec. long after iron was first introduced. The North
American Indians long continued to nse flint and jasper for arrow-heads when
they were in the possession of abundance of iron tomahawks and knives,
and even firearms, Catlin in his work on the North American Indians
records how the Western hunter using a gun on horseback was unable to
compete with the Red-skin using the bow and stone arrow in the chase of
the Bison, and how this flint-tipped arrow was frequently driven right
through the ponderous shoulders of the mighty beast, by the sinewy arm of
the savage.

There is no reason why a savage should not be able to fell a tree
with a good big celt such as the fine specimen, 10 inches long shown in
Plate XVI, (fig. G,) sharpened and handled. In fact, marks corresponding
to such as would be made by a stone implement, have been discovered on
ancient piles in the Lake-dwellings of Europe, clearly showing that such
implements were used for cutting wood.

Stone Implements from Banda.

Ab@’l Fazl, in the Ain-i-Akbari, describing the fortress of Chundr
writes: “ Near this fort are a race of people who go quite naked,
living in the wilds, and subsisting by the use of their bows and arrows. In
those wilds are also elephants.” I have tracked the Sambar with the de-
scendants of these savages, the modern Kols, not far from Kirwi, a great
locality for eelts. This brings me to the subject of the Banda implements,
None of these celts have been found in their original situation by Kuropeans,
and there seems a good deal of mystery attached to the circumstance of their
extraordinary abundance in this tract, and the comparative rarity of such
lithie remains elsewhere, I am of opinion, however, that they will be similar-
ly found (on shrines and under trees) nearly as numerous in other parts of the
Peninsular of India, inhabited by aboriginal races to within a recent period.
Mr, H. P. LeMessurier was the first to draw attention to these remains
in Bundelkhand, in P. A. S, B. for February, 1861. He was of opinion that
they had all been found within a few miles of where their finders had de-
posited them, an opinion I endorse for reasons to be stated further on. He
also personally discovered a chert arrow-head of an European type, twenty-
eight miles east of the Cachai Falls (Tons), a discovery of the greatest
interest. ) ;

In the Proceedings for June, 1862, J. A. 8. B., XXXI, p. 323, Mr. W.
Theobald, in a short paper, which continues to be the only memoir of import-
ance on the subject, added considerably to our knowledge of these Banda
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implements, figured a series, pointed out the principal types, and further
extended the area of their prevalence to 200 miles east of the Tons river.
He accounted for their abundance in the vicinity of Kirwi by the hypo-
thesis that it was due to some *superstition which induced men of
old time, to collect these relics of a still older age, and convey them
to the shrines and localities where they are now so abundant, so that
celts collected over thousands of square miles are now accumulated about
Kirwi and its environs.”” This supposition of Mr. Theobald's agreed
well at the time with the scarcity of other stone weapons in this area,
compared with celts—one stone hammer, and a single chert arrow-head
being alone recorded by Mr. LeMessurier, In the light of our present
knowledge of stone remains within the Peninsular area, T would modify
this theory of Mr. Theobald’s. In February 1878 T found a number of
chert flakes on the eroded surface of a rain-washed field, sitnated on
the bank of a small stream, only a couple of hundred yards away from
a fope near the village of Hatwah, in pargana Chibun, district Banda.
?“03 were all of a small type, and exactly resembled those from Jabalpur
in the Geological Museum. T'wo of them were perfect, the remaining
few were fragmonts, which when restored would have been from three
quarters of an inch to an inch and a quarter in length. Unfortunately
they were all lost, Regarding the use of these flakes there can be
very little doubt that ¢
I making the first incision down the mesial line in the process of
5]‘“‘“}"8. the remainder of the operation being completed with the com-
paratively blunt cels, The discovery of these flakes led me to make more
extended enquiries on the subject than hitherto from natives, some of
w.hom were Brihmans of intelligence, whose families had been settled in the
villages :u't.)uud for generations. The more intelligent of these men, while
sto’ntly mamtaining the great antiquity of the celts; and that they (the
?3ruhmzms) bad remembered the colts as children under the trees where the
implements sti]] rémained, and that their fathers had handed down the
same story to themselves, admitted that celts continued to be found to the
present day ; one of the Brihmans interrogated bad found one himself,
while the others haq e or> seen instances of celts being found in
their own village fielgs, Some of t'he ignorant were unable to account for the
reverence with whick they regarded these stone remains ; evidently having a
sort of confused iden that the ¢olts were in some way connected with the
Phallie emblem worshipped by the Hindus. Others considered the celts
ﬂ.’"'"}.c el calling them—s« 3515 fq puthul’—lit. * stones of the light-
ning,” an idea which prevails i every quarter of the globe.

I can confiem what My, Theobald says regarding the ability. of the

hey were used, held between the fingers and thumb, -
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natives to recognise the veriest fragment of a celt, pieces in fact which
have been declared by educated Englishmen to be fragments of pebbles,
The people, however, seem to regard a smooth surface on some part of the
implement as an indispensable test of the authenticity of a celt, and failed
to recognise flint knives. This would account for the singular absence of
palmolithic weapons among these remainsin Banda. A seeming exception to
this rule is the heart-shaped type of celt, of which No. 4 is a fragment,
but these, though chipped, invariably exhibit the best cutting-edge, when
perfect, of any I have yet seen, and this is also Mr. Theobald’s experience, see
fig. 4, PL IT, of his paper. The same remarks apply to the elongated chipped
fragment, No. 13, of my list, (Plate X VI, fig. H) which is polished on the
bevelled surfaces forming the edge, and is yet sharp. The stone hammer was
probably retained by its finder for the same reason. This hypothesis of
mine, is, however, open to objection, based as it is on the absence of palmoli-
thic implements in a tract which yet remains to be carefully explored.

The majority of my specimens were picked up under Pipal trees,
sometimes on the road side, but more usually growing on the high bunds
of the tanks so common in Banda; a number were removed by me from
off a huge Phallus, where they lay in the groove of the female emblem.
Specimen No. 2, 1 found on a stone slabin a roined temple ; Nos, 5 and 7, I
found on a mud altar with the hammer described further on. Others are
often placed in the fissures and clefts of trees. It is curious that pre-
cisely the same idea exists in this part of India on this last point as on
the continent of Europe, where the peasantry place celts, called “thun-
derstones” (as I have often beard them called in Bandu), in the clefts of
growing trees. I have twice dug out celts with my hunting kuife, which
were 5o grown over by Pipal trees; on one of these occasions, only the
conical tip was visible! With regard to the finding of these celts by
natives, most of them bave, I believe, been found in excavations a few feet
deep ; some have doubtless been turned up by the plough ; alarge proportion
again have been found in watercourses or streams, into which they had been
washed along with the soil ; others have been found on the eroded surface of
fields. In one instance alone did a celt picked up by me show unquestion-
able traces of having been lately deposited under the tree where I found it.
This specimen, which T think I gave to Mr, G. H. M. Ricketts, c. 8., 0. B.,
had red sand adhering to it in compact lumps, so hard as to justify the
belief that it was part of the original matrix in which the celt was found.

The accompanying table gives details of the types found in Banda, -
by myself, and my brother William Bruce Cockburn, who first drew my
attention to them, has himself collected a large series, and has aided n;o
very maberially in seurching for them personally.



140 J. Cockburn—Notes on Stone Inplements. [No. 8,
Tuble giving Weights and Dimensions of Celts from Banda.

4 § = | Weight.
B éo § = I RevARKS,
£Z |bs.| oz

1 10°45 | 4:20 | & | 2 | This magnificent specimen was found by my brother
W. B, Cockburn, in the village of Lohra, Pargana
Darsenda. I believe it is the finest polished celt
of this type found in Indix. Material Diorite.
(Plate XVI, fiz. G.)

2 666 | 270 | 1|5 | Found in a ruined temple 5 miles from Hatwah, Do.

3 450 | 275 | 1 | 4% | Of a peculiar massive type. Do,

4 541 | 875 | 1 | 4% | Chipped fragment of heart-shaped type made of fine-
grained trap. Two of the most highly finished
specimens I have yet scen from Banda were of
this type. I gave them to a brother antiquary
and regret not having preserved drawings of them,

5 (D) 412 | 2:90 11 | Of fine-grained black trap. Found on mud altar with

+  stone hammer,

6 425 | 286 9 | Of intermediate size. Diorito.

7 (E)| 3560 | 225 6% | Found on mud altar with stone hammer. Diorite.

8 486 | 2:20 113 |} Of long narrow type, very close to those from Vellore.

lg 4:50 | 226 8 } Material Diorite.

11 %gg 3.05 ;3 } Of smallest type. Diorite.

12 6:80 | 8:70 10 | Flat celt *75” thick of indurated shale. This isa

very inferesting and instructive specimen.

13 430 | 2 6} | Elongated chipped fragment of fine.grained trap
exhibiting a remarkably good edge. Possibly used
in the hand in flaying, very much as an anatomist
uses the end of his scalpel more for detaching than

$ cutting. (Plate X VI, fig. H.)
1t 326 | 213 Pear-shaped implement of sandstone bearing evidences
of having been subjected to heat. Interesting
tlL; hc(!li:g the first implement of this material from
anda.

The above specimens, with a series of 20 more, chiefly duplicates of
these types, are in the Geologieal Museum, Calcutta, A and B (Plate
X1V), from Shillong, are in the Indian Museum, as is also a remarkable
specimen of stone hammer, which requires a detailed description.

This stone hammer (Plate X1V, fig. C) was picked out by me in
February, 1878, off a mud platform, or altar, four feet high, built at the
angle formed by two mud huts, three miles south of the village of Hatwah
in the District of Banda. There were quite a heap of stones on this plat-
form, most of them water-worn pebbles, and two celts (5 and 7, of Table).
There is no specimen of this type of hammer, or more correctly oval tool-
stone, in the Geological Museum, and, as I can find no mention of a similar
specimen in Mr. Ball's tabulated list of stone implements, T balieve it is the
first specimen of its kind found in this country, Similar implements have,
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however, been largely collected in Europe, and my specimen is a facsimile of
fig. I, pl. I of Prof. Nilson’s work on the Stone Age, and also closely resem-
bles an Irish specimen figured in the Cutalogue of Antiquities in the Royal
Irish Academy, p. 94, fig. 75. The Banda specimen is obviously a water-
worn pebble of a red guartzite, with a tolerably deep hole in one side. It
seems that water-washed stones were similarly utilized in Europe during
the stone age, for Mr, Wilde says, in reviewing the Irish collection, that
“ some of these stones are natural water-washed pebbles, others are evidently

_shaped by art.” Regarding the indentation or hole, which is sometimes

found on one side only, at others, in precisely similar specimens, on both
sides, the Editor of the Catalogue is of opinion that it is the first step in
the formation of a hole, which it was the intention of the maker to carry
right through, and fig. 76, which yet more closely resembles niy specimen in
size and outline than fig. 75, with a large series in every stage of manufac-
ture, clearly shows this. There can be very little doubt that these so-called
tool-stones were used as hammers for cracking small bones, nuts &e. and
for lighter work generally, during what must have been a protracted process,
the boring, My Banda specimen bears evident marks of the effects of
percussion at either end, which it wounld be difficult to account tor otherwise,
and from the singular convenience of hold it affords when held between the
finger and thumb, it was probably so held and used.

Stone Lmplements from Madras.

Stone implements of a neolithic type have hitherto been remarkably
scarce in the Madras Presidency, there being only one recorded instance in
the Society's Journal of a polished celt having been found within this area,
(P. A, S. B., 1868, p. 59.)

I have since had a series of polished celts from Vellore of quite the
same type as the Banda celts.

This collection of polished celts from Vellore is of the greatest impor-
tance. Mur. V. Ball, in his paper “ On the Forms and Geographical Distribu-
tion of Stone Implements in India,”” considers the whole of Southern India
(coloured red in his map,) as productive of palmolithic implements of
chipped quartzite only. Up to the time Mr, Ball wrote, there had only been
a single recorded instance of a polished celt having been found within this
area, (P. A. 8. B, 1868.) After his essay had been printed, Mr. Ball examined
a series of polished celts from the Shevaroy Hills, in the British Museum,
but he remained inclined to consider this find another instance of an outlier.
I leave it to the reader to consider whether the accumulated evidence col-
lected now is not quite strong enough to seriously affect Mr. Ball’s theory.

The series of ten now exhibited were found on a low rude sorb
of stone table, under a tamarind tree, near a Mallayam temple, in the
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village of Tulleh of the Vellore talug, North Arcot district, by my friend
Flo. W. Tucker, Esq., now of Naini Tal, who was then in the Madras Pre-
sidency on Famine duty.

The Vellore celts closely resemble others of the long narrow type from
Banda (specimens 8 and 9), and from the red tinge communicated to the
surface of these implements, it is probable that these Vellore specimens
have also been derived from the surface of laterite beds like the ruder
weapons of chipped quartzite from the same district. Three of these
Vellore implements are figured in Plate XV, figs. D, E, F.

There are three forms of stone implements, the uses of which are
considered by many more or less problematical.  1st, The oval tool-stones
and mauls,* of the former of which the specimen deseribed above is a typical
example. 2nd, Sledge hammers of stone, such as are held in the hands and
used in working metals by African races at the present day. Implements of
this type do not appear to have been discriminated in Europe where they
doubtless occur, but a very fine Indian specimen from Powari, east of the Sone
river, is figured by Mr. Theobald in pL 1, fig. B, J. A. 8. B., Vol. XXXI, (sce
P. 326 of his paper). 8rd, Spindle whorls, which when found perfect (made
of bone) have not exceeded 2} inches in diameter ; but from what I have
seen of their use among modern natives, I believe that stone implements of
th'is type from 3 in. to 8% in. in diameter might well have been so used. 4th,
Ring stones or stone bracelets.+ This I believe to have been the real use of
the large type of flat round stones with perforations large enough to admit
the small hand and wrist of a savage. Certain Indian castes at the pre-
‘sent day with a strong infusion of aboriginal blood in their veing, Chamars
and Pasis in the N. W, P,, continue to wear ponderous bracelets on the
wrist made of a composition like bell-metal. T have seen these ornaments
quite 5 in. in diameter with a triangular section an inch and a half wide ab
the base. There is what I take to be a typical specimen of this Indian
stone bangle in the Geological Museum, which exceeds an inch in thickness
on the inner side of the circle, and is bevelled to a sharp edge on the
margin.y The aperture is sufficiently large to admit a small hand. I

* A circular perforated type of maul surrounded by a groove, of which two werg

fonund at Chidizi, in Baltchistin, and deseribed in thoe Proceedings of the Asiatic Socicty
for July, 1877, should be included in this list.

t A fine specimen of ring stone of jude from Burmah, sxid to be ancient, is desoribod
in Vol. I, p. 328 of the Tudian dutiguary. It measurcs 4-3 in. in outside dinmeter, with
a hollow in the centre 2:2 in. across, lonving the cirele 141 in, broad, which is, however,
only half an inch thick on the inner sido and is bevellod to o sharp edge on the margin.

I This spocimen has been figured st Plate VII, of Vol. X, Pt. IT of the Menoirs
of the Geological Survey (The Geology of Pogn), and was rightly considered an armlet
by Mr, Theobald,
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have seen native women serew their hands into bangles barely over
two inches in inside diameter. Those with the perforation only 1% in.
in diameter were probably in the course of manufacture, The peculiar conieal
nature of the orifice on both sides in these specimens is due to the necessarily
rotary motion imparted to the borer by the hand and arm. .These holes

were usually begun on both sides, for the reason that they would be easier
to enlarge when so made.

D A

XVII.—The Ravages of Rats and Mice in the Dalchan during the Harvest
o' 1878-70.—By the Rxuv. 8. B. Fampixsk, D, D.

Some years ago, when itinerating in the vicinity of the Perd River,
near Ahmednagar, T was astonished at the stories told me about the destrue-
tion of whole fields of Jawdri (Holcus sorghum) by rats, I went to the
fields, and, though it was after the harvest so that I conld not see the
progress of devastation, I found the ground thickly dotted with small holes,
and marked in all directions by the paths the rats had made, principally in
passing from one hole to another. I tried to get specimens of the rats, but
failed, as I was then unacquainted with their habits, or perhaps they had
gone elsewhere, as the people claimed they had. They must have been the .
Mettdd rats (Golunda mettada) of whose ravages Sir Walter Elliot wrote
fifty-three years ago.

Since I saw those fields I have sometimes heard of injury done to crops
by rats, but of nothing very extensive, till their ravages that began at the
end of 1878, when the Rabi (winter) crops began to ripen, attracted the
attention of everybody. There had been destruction before, but when,
daily, large quantities of green Sorghum stalks were brought to N agar for
sale, and it was known that they had the night before been cut down by
rats, everybody wakened up to the importance of the subject. At first stalks
were cut down here and there in the fields, but more were cut as the days
went on. And afterwards fields were suddenly attacked and destroyed in a
few nights, When food became scarce where they were, the rats gathered their
forees and an army of them invaded fields that had not been harmed before and
quickly destroyed them. In some places they did not eut down the stalks,
but climbed them and gnawed off the cars of grain. Some of the ears thus
cut off were eaten or partially eaten where they fell, and some were hanled
into their holes by the rats and stored there. A good deal of the grain
thus stored was dug up and used for food. The farmers, finding that the
rats would not allow their grain to ripen, gathered as many as they could

18
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of the unripe ears, and, although the grain was still in the milk stage of its -

development, when dried it was fit for food. They thus saved an eighth
or a sixteenth of the crop they had expected to harvest. The rats also
attacked the growing wheat and much of that was harvested ‘while the
grain was in the milk, but the dried unripe grain was shrivelled, small in
quantity and poor in quality., Gardens of egg-plants and other irrigated
vegetables were found by the rats and the fruit was eaten by them while
it was still immature. Even carrots were eaten, and so was lucerne in the
hot seazon, when their supply of haraydli grass (Cynodon dactylon), which
is their usual food, was exhausted. The patches of melons and other cu-
curbitace@ that are grown in the moist sand of river beds during the hot
season, were nightly visited by the rats, and each melon was eaten before it
was ripe enough for the use of man.

These ravages extended over several thousand square miles. The
Parner, Shrigonde and IKarzat taliks and part of the Nagar tilik in the
Ahmednagar Collectorate, the Indapiir tiltik of the Pina Collectorate, all
the Sholipir Collectorate and the northern third of the Kalidgi Collectorate,
as well as the adjoining Native States, were ravaged, though the crops were
not 2o mueh injured along the N. E. and 8. W. borders of this Lelt as they
were in the middle of it. How far the plague extended to the E. and S. E.
of the region specified above I bave not been able to learn, Groups of villages

. in other parts of the Almednagar Collectorate, especially to the N. E. of

Nagar, suffered in the same way. The region particularly specified extends
from N. W. to 8. E. for about 175 miles, and is from 40 to S0 miles wide.
1 travelled through a large part of it in May and June, and found that
most of the villagers had already consumed what the rats had left, and in
whole groups of villages there was no grain that could be purchased which
had been raised there. All that I could find was imported grain and was
mostly the flat kind of Sorghum that is brought from Jabalpir. The
people had been living, for weeks, mostly on wild seeds and sweet potatoes
(using the leaves as well as the roots) which had been raised by irrigation.
Near Sholapiir there was some bdjari (Holeus spicatus) left of the kharif
(autumn) erop of 1878, which was for sale ; and wdehan{ (Eleusine coracana),
to the use of which the people were unaccustomed, was also brought from
the Madras side and exposed for sale, The wild seeds-of Tadigofera lini-
folin, I. cordifolia and 1. glandulosa were also sold, the price being about
two-thirds the price of Sorghum millet. The sceds of some malvaceous
weeds, such as dbutilon indicum and Hibiscus gp. 7, were also used for food,
but T found none expozed for sale, T leoked in the fields for specimens
of the Tvradescantias and Commedinas, the seeds of which were prized
so highly in the famine of 1877, but could find none, It would seem that
{hey had been nearly extirpated.

-
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The people attribute these ravages to the Jerboa rat (Gerbillus indicus
or G. cuvieri) which they usually call the pdndhard undir, that is, the
white rat. The white belly of the Gerbilie is often distinctly seen when it
ig jumping about in the dusk of evening. They say there are also Kalé
undir, that is black rats, among the robbers, but that they are comparatives
ly few. These are the Kok or molerats (Nesokia indica) which are not
black but only dark and much of the size and colour of the brown house-rat
(Mus decwmanus), though they arve at once distinguished by their broad
bluff muzzle, and are much heavier. The people suppose that the Mettids,
which are of still another group and are for their size more destructive than
either of the above, are the young of the others. Jerdon calls the Mettdd
( Golunda mettada) * the soft-furred field-rat.” Most would rather eall ib
the large-cared field-mouse. These three species include most of “the
horrid rats” which lave increased so astonishingly, and thus have been able
to ravage so large a region. In some places the house-rats and mice, and
other field rats and spiny mice helped to devour the crop.

I wrote of these matters briefly to Mr. W. T. Blanford, who is
our authority on matters pertaining to the Mammalia, and I 'gi\'e an
extract from his answer, as follows :— By one of the last mails [ had a
letter from Sir Walter Elliot (who, you may remember, was the first to
colleet the rats and mice of the Dekban and to notice the injury commit-
ted by them,) referring to the plague these animals had been, and sngzgest-
ing that Mus mettada was again the depredator. It is new to me to hear
of ('ubtllus indious (or rather the Southern G. cuvieri) as a serious
nuisance.”  But though I think the Mettid should have the credit
of learning to climb the Sorghum stalks and to cut off the cars of grain,
there is no doubt that the Gerbilles have been the most numerous and so
the most destructive this year. They have been taken in the act every-
where. Aud for t;ho sake of the crops to come, it is particularly a matter of
regret that they seem to thrive just as well during the rains as in the other
parts of the year. The Mettid lives mostly in the cracks and the small
burrows it makes in the black soil ; and the Kok burrows in the black soil.
Where the first rains that fell were heavy, the black soil suddenly swelling,
so as to fill up any holes or cracks there had been in it, caught the Mettad
and Kok rats as securely as traps would have caught them and smothered
the greater part of them. T. Davidson, Bsq., writing me from M#dha, of the
Sholéptir Collectorate, on the 20th May, tells how it was there. * There was
a grand slaughter of rats on Monday night and Tuesday morning. It
rmnul 2.65 inches, and in the morning the whole black soil was covered with
dead and dying l.lt.\, sticking in the mud, The people say half have died.”

But the Jerboa rat makes his burrow in the light soil, in stony places,

-
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or, if in the black soil, among bushes where the soil does not bake and
crack so much, and he burrows so that his sitting-room is near the surface,
though approached by passages that are decper, and he can easily work
through the roof of it if water troubles him. The Gerbilles about here do
not seem any less numerous than they did before the rains began. At any
rate they are still excessively abundant.

The people use no means for destroying these rats. They seem super-
stitiously afraid of still more vexing the angry divinity. So they say
The rats were sent, and if we kill them, more will come.” Or, thinking
that those who died in the famine have now been born as rats, they say,
“ We did not feed them when they were starving, and now they have come
back to eat usout.”,

The black-winged Kite (Elanus carulens); feeds on these rats, and is
now, for the first time in my experience of thirty-three years, abundant in
this part of the Dakhan, In former years I saw one or two in the course
of the eold season. But this year I have seen them by dozens in a day
and they are still here (in July,) and to be found all the way from Ahmedna-
gar to Bijapir.

e e e e A Pt St Nt P

XVIII..—Noles on the Survey Operations in Afyhdnistin in connection
with the Campaign of 1878-79. Compiled from Letters and Diaries
of the Survey officers by Masor J. WATERHOUSE, Assistant Surveyor

General.—Communicated by Maion-GeNERAL J. T. WALKER, R. E.,
¢, B., Swrveyor General of India.

(With Map—Plate XVIL.)

The Campaign in Afghénistin has added considerably to our geogra-
phical and topographical knowledge of that country, thanks to the zeal
with which the Survey operations were pushed on by the Surveyor General’s
and Quarter-Master General’s Departments, aided by the Political and
Military authorities, No less than 13 officers of the Survey of India were
employed with the three columns—7 with the Quetta Column, 2 with the
Kuoramn Valley Column and-4 with the Peshawar Column.

The operations of the professional survey were also, with the Quetta
and Kuram Valley Columng, supplemented by the work of regimental and
staff officers who in some cases were appointed Asst. Field Jngineers to
aid in the Survey, and in others worked independently under the military
authorities.
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I. Querra Coruams.

A large number of Surveyors being with the Quetta Column, a good
deal of quite new country was explored and old reconnaissances checked
and improved. The survey operations were, however, ilmost always in
immediate connection with the military movements, and although every
possible assistance and facility was freely given by the authorities, the
work of the Surveyors had to be confined to a few miles on either side of
the routes followed by the troops, and to fixing points from such mountain
peaks as they had the opportunity of ascending.

Necessarily many of these routes were the same as had been surveyed
in 1839-42, but, thanks to the advanced state of the operations of the
Great Trigonometrical Survey of India, they can now be more accurately
connected with the Geography of India, the connecting link being the
preliminary triangulation carried on by Capt. Rogers, k. E., in the early
part of 1878 and consisting, as stated in the General Report of the Opera-
tions of the Survey of India jfor 1877-78, p. 15, of an extension of the
Indus Series by a secondary triangulation from the western Frontier of
Sind into Baluchistdn, along the line between Jacobabad and Quetta, and
of a small triangulation in the Quetta Valley for the purpose of fixing the
position and heights of the most conspicuous hills around, and connecting
them with permanent marks which were put down for reference near the-
cantonments.

The survey operations with this column have consequently been based
upon this triangulation. The fixed peaks on the Sulimani Range have béen
and will be very serviceable for the lines of survey from West to East
across the great belt of hitherto Zerra incognita, between the road to Kan-
dabdr and the British Frontier.

Capt. M. W. Rogers, ».  was attached to the advanced Force under
General Stewart and earried on a route Survey from Quette to Kila Ahb-
dulla at the foot of the Kwija Amrin Range, and thence to the crest of
the Khojak Pass on the same range. He says this range was a great obstacle
to the survey, extending right across the route and presenting no peaks
for identification on the other side. It runs North and East, bearing 210°
or thercabouts. There are in it three known passes, Khojak, Ro"ham and
Gwijn. The Khojak, the most northerly, starts from Kila Abdulla and
was the one used by the army in 1839. Tt is about 10} miles to the crest
or Kotal, which iz about 7,600 feet above sea level. The first 10 miles
are not difficult, but the next 1} are very steep, narrow and “mdmv and
no work had been able to make it more than a practicable but dlﬂlcult
voad. Irom the erest there is a very steep descent ; a zig-zag camel track
had been made and a straight (or nearly so) shde for guns (angle 30°) ;
over this the field guns were lowered, ‘but it would be almost impossi-
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ble to bring them upagain. To Chaman, on the Kandahdr side from the
crest, after the ¥ mile of steep descent, there is a gentle slope of 43 miles.

The country on the other side of the Khojak he deseribes as a plain
with small hills and ranges rising from it. Towards the south-west it isa
sandy desert to all appearances with no hills.

From a hill of 8,200 feet near the Khojak he observed two of his old
stations Takatu and Chiltan and all recognisable peaks around, especially
in front.

He then went with General Stewart to Gulistdn Karez, at the foot of
the Gwdja pass, and traversed through the pass. He says this pass is but
little known, but has always been the Kafila route’ Colonel Sankey had
improved i6 and made it a very good road, about 22 miles long with fairly
easy gradients ; its crest is some 700 feet lower than that of the Khojak,
and native report, which says that the latter is closed every year after the
first fall of snow, says that the Gwdja has not been closed for 10 years,
Captain Rogers visited what he believed to be the highest peak of the range,
about 9,100 feet, and had a splendid view. He conld see Quetta and some
hills which the natives said were close to Kandahdr. He carried on his
traverse through the Gwija Pass vid Haoz and Jaktipal to Kandahar, the
points he had fixed from the Kwija range aiding him greatly. He -says
the country between the Kwidja Amrin Range and Kandahdr is full of
hills and ravines, flat generally and very fertile in man y places,

In December, 1878, aroute survey with chain and plane-table was made
by ‘Captain R. Beavan of the Survey of India, starting from Madadalari
G. T. 8., near the Bhandawali Post, vid Bugti Dera up to the point where
the road emerges into the Katchi near Lehri.

At the request of General Stewart he then explored the rontes on
cither side of the Bolin Pass with the object of finding an alternative
route, and states that there is a fair track for camels from N aghesur by the
Pashtal Valley to Kirta, up which a road might be made for carts at some
expense, but no labour is obtainable in that part of the country. 4

There is alzo a route by the Mushkaf River from Sibi, or entering the
hills by the Kumri stream near Dadur, over Takri Takht and down the
Pishi stream into the Kirta (Laleji) Valley opposite Bibindni. This, hotv.
ever, crosses the range of hills which rise 400 or 500 feebt ‘a?om the plain
on cither side, and without tunneling it would be very difficult to make a
road for earts.

The whole of the country is very stony, nothing '
ders and gravel with a small proportion of sandy goil.  The hills are mostly

in pavallel ridges with stony plains intervening.

Captain Beavan then carried a route traverse up the Boldn Pass from

nderfoot but boul-

-
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Didur, closing on the bungalow at Darwdza. He was obliged to leaye off
at this point owing to want of water and absence of food for the camels.
He commenced again from Quetta and earried on a traverse through ﬂ}e
Gwiija Pass towards Kandahdr, by the same route as Captain Rogers, in
rear of the advanced force under General Stewart, continuing it on to
Girishk and thence back to Kandabdr by another route through Yikehal,
Kak-i-chopan, Khushki Nakhud, Atab Karez, Hadi Madat and Sangzuri.

This route survey from Quetta to Girishk has all been plotted on the
scale of 1 inch to a mile, with as much detail on either side as could be
managed, and a reduced map on the scale of } inch to a mile has also been
completed.

A survey of the route from Chaman, at the foot of the western side
of the Khojak Pass, to Kandahdr, vid Gatai, Mel Manda, Abdul Rahman ka
Kila and Mand Hissar, in all 77 1 Tniles, was made by Licut. J. Hobhday, 8. ¢.

From Quetta, Lient. Gore, ». B. was engaged about the beginning

¢ March in making a survey of the Pishin Valley on the scale of 2 miles to
an inch, assisted by Captain Maitland of the 8rd Sind Horse, Assistant Field
Engineer. This survey is based on an independent base near Gulistdn Karez
and connected with Captain Rogers® triangulation in the neighbourhood of
Quetta.
Licut. Gore describes the Pishin Valley as practically dead flat and
upwards of 25 to 30 miles wide. He had some difficulty in obtaining
suitable points, as there is a singular want of well-defined and recognisable
peaks on the borders of the valley itself. On the eastern side of the valley
along the foot of the Ajiram range the ground is greatly broken and cut

up, water is scarce and the country is inhabited by nomad Kakars,
In conjunction with Captains Heaviside and Holdich, Lieut. Gore fixed

points across the northern end of the valley, in order to connect his worlk

in Pishin with the survey of the Thal Chotiali Route made by the latter

officers.
Early in April, Major W. M. Campbell, ». £ went from Quetta with

a detachment to Shordwak and made a route traverse with compass and
perambulator of about 157 miles through Ispintdza, Hisibat, Bidalzii,
Zabardasht, Shoriwak Karez, Iltdz Karez, Issurkai, Ispinkai, Chichizai,
Showd, Panchpai, Shorad, Khanak, Bare and back to Quetta, This traverse,
thongh rather rough, is valuable as being almost all through nearly unknown
country; mu‘l it helps to mark some very important features, for instance,
the edge of the great desert, the course of the Lora, the Khén's boundary
&e. 1t gives the position of several ranges of hills and a fair idea of their
nature and direction for some miles on either side,
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Major Campbell was also able to make observations for latitude and
longitude at several points and to connect his traverse by triangulation
with reference to one of Captain Rogers’ points, Chiltdn, a high peak near
Quetta and visible at great distances,

On his return to Quetta Major Campbell arranged with Capt. Rogers
for determining by telegraph the difference of longitude between that place
and Kandahar.

Shortly after the arrival of the army at Kandahdr Captain Rogers
accompanied the expedition to Khelit-i-Ghilzdi and on the march carried
on his traverse continuously, fixing as far as possible the positions and
general features on each side of the Tarnak River. The Force marched up
the right bank keeping near the river; the hills on both sides, Captain
Ragers says, are pretty continuous, smaller and more broken up on the left
bank and approaching more nearly to tMe stream. On the right bank the
hills are more continuous and are from 6 to 10 miles from the stream ia

succession of high rolling mounds interpose between them and the river,
sometimes receding and allowing a small strip of fertile country fo inter-
pose and sometimes coming right down to the river bank.

The road winds along the foot of these mounds and a good view of
the hills is difficult.

He was not able to say if this undulating country extended up to the
hills; but, judging from the country near Khelat, which he explored more
thoroughly, he would say it did not, but that between it and the real
hills there were valleys and villages, '

At Kheldt-i-Ghilzdi Captain Rogers fixed points to help in the survey of
the country around. Colonel Sankey, Chief Engineer, employed some of his
officers on a large-seale survey round the Fort, and Lieut. Ollivier, ®. &. and

Captain Sartorius of H. M.’s 50th Regt. were told off to work in connection
with Captain Rogers further out. Owing to military reasons Captain
Rogers was not able to go far, and did not eross the river to any distance
until a few days before the Foree left, when he got on a high Lill south of
Kheldt and bad a view towards the Arghasin Valley, which docs not seem
to be at all the chaos of indiseriminate hills entered on the maps; in fack
in one direction he could see an opening of considerable width down which
he could not detect a single hill with a telescope. Thanks to the exertions
of Captain Chapman, Assistant Quarter-Master General, they were able {o
considerably improve the geography of the eountry. Supplied with points
by Captain Rogers, Captain Sartorius made a topographical sketch of the
country around Kheldt and towards Ghazni. A small force went down the
Arghasdn Valley with directions to survey as much as possible. This expe.-
dition did not, however, bring in much as it degenerated into a simple route
survey without any information 200 yards from the line,

B

—
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Captain Rogers got leave to go down the Arghanddb Valley with a
small force. He had with him Lieut. Ollivier, =. E., and did a fair amount
of survey, about 400 square miles up to Kandahdr. He describes the coun-
try as one vast conglomeration of hills and mountains very difficult to
work in, The Arghanddb River is a large rapid mountain stream running
in many cases between perpendicular eliffs; it is impossible to follow its
course for more than a few miles at a time, it has numerous side streams
along which are strips of fertile ground and villages. The halts are at
these and the marches are generally up or down these side valleys and then
over the intervening ridge into the next.valley. Nearer Kandahdr the

" hills are less continuous and the ground more open. The Survey party gob

on fairly well with the people, who brought in supplies and got well paid
for them, but was unable to move without a strong escort as the people
were not to be trusted. Captain Rogers says that so far as he has gone the
distances and the positions of places such as Kandabar and Khelit are very
fairly accurate, but the hills and general ideas of the country are faulty
and require correction. I'or instance the part round Kheldt-i-Ghilzii is
entirely wrong. The Arghasin and Arghanddb Valleys are almost a blank.
On the whole he thinks the Arghandib Survey will be a good addition to the
knowledge of the country. The route survey he made from Quetta to
Khelit-i-Ghilzdi is seemingly a repetition but, possibly, an improvement.
After the return of the expedition to Kandahdr from Khelat-i-Ghilzii,
Captains Heaviside and Rogers; ». E. were employed along with other officers
of the Survey in making a survey of the country 12 miles round Kandahér on
the scale of 1 inch to the mile, and several officers from different corps were
appointed Assistant Ficld Engineers to take up the detail survey with

plane-table.
Captain Heaviside has given an interesting account of Kandahidr : he

says it lies in a valley about 85 miles long, east and west, by 7 miles broad.
The country to the east is a flat stony plain ; to the west and south-west an
area of some 40 square miles is thickly populated with numerous villages
and a net-work of mud walls, orchards, and irrigation channels with but
few roads, and what there are, narrow, tortuous, and more or less flooded by
field irrigation channels.

Of the hills those to the north®and'north-east, distant 5 or 6 miles,
are lofty and precipitous, completely shutting out the country beyond :
those to the east though lofty are far distant. To the south-east there is
a low short range, distant about 8 miles, over which glimpses of the coun-
try towards the Khojak Pass are obtained. To the south and south-west
the country is open and the desert is seen as an elevated platean. On the
west there are sharp-peaked narrow ranges a good deal broken up, distant
4 or 5 miles, which become even more isolated and broken to the north-

19
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west, and it is here that there are passes into the Arghanddb Valley whence
the water is brought- in which irrigates the Kandahfir Valley. The water
of the Tarnak is not, so far as he had seen, used for irrigation as it runs
at too low a level. The city is built for the most part of mud and of
sun-dried bricks, so little masonry is there about it ; but it is built solidly,
with walls 4 or 5 feet thick, on a large scale, and in the dry climate the
weather does not very seriously affect even mud.

The high massive walls of the city appear in excellent order from
outside, and it is only when one comes inside and stands on the tower of
the citadel that the dilapidations become striking, and one comes to the
conclusion that, with the exception of one or two mosques and a mauso-
leum, Kandahdr is at least very much out of repair. The citadel is a palace
with all the accessories of court-yards and stables on a large scale, sur-
rounded by a high massive wall and ramparts of its own. The buildings in
the citadel in many cases are of three and four storeys : the walls very thick,
the rooms low and small, connected by numerous dark low passages with
curious deep recesses, probably for servants ; most of the buildings have
well-lighted underground rooms—prophetic of great heat.

The bazar contains many good things of a certain class, and is
crowded all day. The inhabitants treated the troops outwardly as if they
were used to them, neither glad to see them, nor displeased at their being
there, and they were at least ready to sell them anything.

There are excellent cheap sheepskin coats and stockings, chogas of
pashmina and of capital close felt, which appears to be a Kandahdr speci-
alité: old British uniforms of all kinds, but very little FEnglish cloth,
Manchester or other. The copper-work in pots and pans, the iron agri-
cultural implements, the earthen-ware drinking and eating vessels all
exhibit more finish and more artistic feeling than those of the Hindus,
The leather too is much better prepared than in India, though there is
still the same weak sewing.

But the feature as compared with the bazars of Hindustén is the
varieby and quantity of the food exposed for sale: fried fish and Aabobs,
stewed fruit and curds; the Kandahdr bread, an excellent light flat cake ;
carrots, spinach and watercresses ; while the stalls for the sale of raising,
almonds, dried figs, apricots and such pomegranates as Captain Heaviside had
never seen before, were as common as public-houses in London.

In April, a party of surveyors, conszisting of Captain Rogers and Tieut,
Hohday with Captain Sartorius, 59th Regt. and Lieut. Baynes, 60th Regt,
Asst. Field Engineers, accompanied a column going for revenue into the
country north of Kandahdr between the Arghanddb River and the hills of
the north side of the Khakrez Valley, and the survey of this and adjacent
valleys was carried out as the movements of the troops allowed, thie northern-
most limit being Asub Kila, or Gandab, about 36 miles from Kandabdr,
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About 500 square miles were plane-tabled by Lieut. Hobday and Captain
Sartorius on the  inch scale ; a route survey carried on on the 1-inch scale by
Lieut. Baynes, and a number of points fixed trigonometrieally.

Lient. Hobday says, that they found the people in the Khakrez
Valley quiet and amenable enough. There was a fair sprinkling of villages
and cultivation, and water plentiful. They came across a fair-sized plateau
at an elevation of about 7,000 feet, with wild rhubarb, onions, and water-
cresses in abundance. The elevation of the valley is much higher than
that of Kandahdr, and they consequently found it much cooler and got
away from the flies. They also came across lead, iron, copper and crys-
talite.

At Girishk, Captain Beavan made a large-scale survey and completed
a map of the position at Girishk and passage of the Helmand on the seale
of 4 inches to the mile, including about 20 square miles of the Helmand
Valley with the Fort and military position. He also determined the
position of numerous hill peaks.

After bis return to Kandahir he completed a survey of the new
cantonment on the scale of 16 inches to the mile, and at the end of April
was engaged in ecarrying on a general survey of the cultivated land ad-
joining the city of Kandahdr on the scale of 4 inches to the mile.

When it was determined early in February to withdraw a part of the
Force by the Thal Chotidli route under the command of General Biddulph,
Captains Heaviside and Holdich, ». B, were appointed to accompany the
Force as Surveyors, Captain Heaviside taking charge of the triangulation,

- and Captain Holdich of the topography.

Before starting, Captain Heaviside proceeded to the Kadanai Valley,
where he measured a base line and carried a triangulation across the valley to
the Hadah Hills and thence fixed several points to the North, East and
West.

Captain Heaviside remarks that the name Ghanti given to the range
between the Khojak Pass and Kandahdr should be erased. The name is
unknown and has probably been confused with the Ghetai Hills. Itis
very difficult to obtain correct names in Afghénistdn, but from the Kadanai
Valley the highest hill of the range is called Hadah; it rises 2,500 feet
above the valley and scarcely deserves the name of a mountain in this parti
of the country,

Captain Holdich joined Captain Heaviside in the Kadanai Valley on the
26th February, and notwithstanding the thickness of the atmosphere and
inclemency of the weather was able to sketch in on the plane-table a fair
portion of the valley. These two officers re-crossed the Khojak on the 6th
of March by a capital road with easy gradients which had been recently
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made, and Captain Heaviside was able to connect his Kadanai work with the
Khojak points, but only by staying on the top for several hours waiting for
breaks in the alternations of dust and showers below and snow above.
From these points he carried a connection by triangulation across the
Pishin Valley to Khushdil, but with great difficulty owing to the heaviness
of the weather. Captain Holdich at the same time carried on his plane-
tabling on the basis of two or three points fixed by Captain Rogers near
Quetta, also on points obtained from independent bases, and oceasionally
from the traverse work with compass and perambulator, which was con-
tinued steadily through from camp to camp. From Balozai, two marches
beyond Khushdil, he made a reconnaissance southwards with Col. Brown,
R. E., to Gwal and Amadiin, while Captain Heaviside accompanied General
Biddulph on a reconnaissance to the head of the Zhob Valley.
Leaving Balozai on the 24th of March, the Thal Chotidli Force
marched nearly due east through Eusaf Katch to Spirargah. The route
led chiefly up the bed of a main tributary of the Surkhab river over the
Ushtdrah Pass 8,000 feet high. The scenery about this pass was quite
Alpine in character: the camp was pitched at the foot of a fine snow
mountain, the hill sides were fairly clothed with a species of juniper, while
the extraordinarily varied and brilliant colouring of the soil lent additional
charm to the scene and was a pleasant change from the monotony of flat
treeless valleys and bare rocky hills that characterised the country be-
tween Kandahér and Quetta. From Spirargali the Force marched over
the Momangai Pass (8,500 feet) to Oboskoi, Chimjén and Ningdn where
the Bori Valley was strack. From Ningiin, the line taken lay north of the
route through Thal and Chotidli pursned by the 1st and 3rd columns, and
the Bori Valley was followed and for a distance of 30 miles was found to
be wide aud open, well cultivated and more prosperous looking than any-
thing they had seen since leaving Kandahdr, This valley was quitted three
marches beyond Ningin where the Anambér river passes through a gap in
the range bounding the valley to the sonth. The Khru mountain which
overhangs this gap was aseended in the hope that some points on the
Sulimén range would be seen therefrom, but this expectation was disap-
pointed. A connected triangulation had been carried on to this point, but
triangulation had now to be dropped and the Survey carried on solely with
the plane table, checked by traverses and Astronomical latitudes. Leaving
the Anambdr gap (3,800 feet) the Force, instead of following the Anambér
river southwards to Chotidli, marched to the south-east, crossing the Trikh
Kurram Pass (4,200 feet) and thence into the Chamdlang Valley in
two long marches, From Chamdlang the route led due south over the
Hanukai Pass (4,400 fect) to Balladaka, and thence over the Han Pass to
the Kaho Valley.  Between Anambér and the Kalio Valley the country is
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rugged and the valleys even uninhabited owing to disputes amongst the
neighbouring tribes. Lugdri Barkhin (3,500 feet) in the Kaho Valley,
about 10 miles above Vitdkri, was reached on the 8th of April, after a march
of 190 miles in 16 days.

Captain Holdich sums up the results as 5000 square miles of } inch
mapping, 270 linear miles of traverse on the 1 inch scale, and several plans
of sites &e. The mapping includes the heads of the Pishin and Kadanai
Valleys and a good margin beyond the country actually mapped, of which
the geography can be very closely conjectured, so that the south-east corner
of Afghdnistin may be said to be known. Captain Holdich also says that
there is a more northerly route which he would have liked to have explored ;
the real high road, as he believes, to Kandahdr, and even better and straight-
er than the Thal Chotidli route, good as that was found.  This route leads
vid the Zhob Valley and the Karwaddi Pass, of which at present only native
information is available. A railway could be run without diffienlty along
the route followed by the Survey.

After the Thal Chotidli Force returned to India, Captains Heaviside
and Holdich remained a month at Fort Munro on the Sulimin Range and
were enabled while there to connect two Trigonometrical points on the
range with several points to the west along the route they had come by,
thus leaving a gap in the triangulation of less than 30 miles.

On the 10th May Major Campbell and Licut. Gore accompanied
Captain Wylie, the Political Officer, from Alizai on a reconnaissance to the
Toba Plateau on the north of the Pishin Valley. The first camp, Arsala®ka
Masjid, 10} miles from Alizai, is in a nala about half way up the pass;
9 miles further, on the top edge of the plateau, atan elevation of 8,000 feet,
they camped at Mandan, which is the name of the district and stream,
though there is no village. Two marches further on they reached Haji
Khin ka Kila, the extreme north-east point of their route. The country
passed through is at first undulating, running into hilly towards the
north, Major Campbell remarks that the name of what is called * Toba
Peak” on the map is ¢ Kand.' The expedition marched back through Kakar
Toba into Achakzai Toba, going vid Sibur, Drajandar, Kurak, Gwal (one
of Captain Holdich's points) and Ghan Oba, Wh(‘:rc they left the hilly ground
and entered the open plain country called ¢ Tobin,” which lies west of Toba
and borders the Kadanai Valley, It is the more extensive plateau of the
two, but water is scarce. Hence they went to Sina across the plain over the
ridge of the Khojak Hills (north of Pass) and down the Bogra Pass into the
plain of Kadanai. Lieut. (tore says the upper part of the Bogra Pass into
Kadanai is very steep and bad for camels for about % mile, after that it
is a good road,
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The expedition was to go a short way up the Kadanai Valley, then up
another road into Tobin, returning to Pishin by the Arambi Valley, quite
a different route to that they went by.

The results of the Survey with this Column up to the end of May
may therefore be summed up as follows :

Route Surveys from the Bhundowali Post to near Lehri, and from
Dadur to Girishk,

Survey of the Bolan Pass and neighbourhood,

Survey round Quetta.

Survey of the Pishin Valley and reconnaissance of the Shorawak
valley.

Reconnaissance of the Arghandib and Arghasin Valleys from Kanda-
hir to Kheldt-i-Ghilzi,

Survey round Kheldt-i-Ghilzai.

Surveys round Kandah4r.

Survey round Girishk.

Survey of the Khakrez Valley.

Reconnaissance of the Kadanai Valley and survey of the Thal Chotidli
Route.

Reconnaissance of the Toba plateau and neighbouring country.

Captain Heaviside has given the approximate latitudes, longitudes and
Eeights of the following places on the Thal Chotiali Route, based on Captain
B;gers’ values, viz, :— ,

Lat. Long.
Takatf, east peak highest, ....cccoviveneen. 30°24°13" 72 ¢ 15
Chiltan, southern peak, ..............co... 80° 17 117 66 48 42
Khojak, east point, ...........iieeernnnn 80 5133 66 8354
Kwija Amrdn, .......oo.onnnes SR 80 8930 66 2443

Height of Quetta 5,500 ft.

The heights are aneroidal, and the passes are probably made a little
too high.

Lat. Long.

g Khushdil (Pishin Valley),...... 80° 42’ 67° 5 Height 5,100 ft,
8 . SurgnanPage s 7,000 ,,
AV UBRIOTRE RS i e S e '90:98 67 18 6,300 ,,
= Motrazai Pass, ................... 8045 67 30 7,100 ,,
&' Ushtérah Pass, .................. 30 36 67 32 8,000 ,,
= Momangai Pass,...........c0nn00s 30 34 67 42 8,500 ,,
0 DI A i e 30 84 67 57 7,200 ,,
'g Ningin (Bori Valley), ......... 3027 68 23 5.350

Anambdr Gap, ... 8021 69 2 3,800 ,,
U? Chamilang Valley,............... 30 9 69 26 8,500 ,,
B Hanukai Pass; 10,0000 erexesns 4,400 ,,
& "Han Pass, ........ 4,800,
-~

Nahar Kot (Lugdri Barkhdn), 29 46 69 27 3,500,
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E 2 Chimjdn as above, ............... 30° 16’ 68° 17°

S smalan, s R TR

GIE BAZATE, it ot e I 3017 68 20 Height 5,500 ft.
£= Bagho, oo oo oo LB 0 63 29 4,800 ,,
58 Rehi MG SR 309 68 35 3,900 ,,
L TR 1Y S e P e o L ol 68 43 8,200 ,,
£3 Clwtx.x]l,........................... 30 2 68 54 3,300 ,,
S £ Baramzai, ...... s vaesll 2959 69 14 3,750 ,,

& Nabar Kot, as nbove

Balozai and Metrazai are in the Surkhab ; the latter place being on
the watershed at the head of the Surkhib and Zhob Valleys.

Since the above values were determined, Mr. W. C. Price has carried
a triangulation from the Indus Valley Series across the Sind desert and
up to Quetta. This connexion will enable the fair maps of Southern
Afghénistdin to be compiled on a base as rigorously accurate as other por-
tions of the Survey of India.

IT. Kurax Varney CornuvMs.

The Kuram Valley Force, under Major-General Roberts, 0. B., v. €., be-
ing smaller than the others, the Survey operations have also been on a less
extensive scale than those with the other two columns and have been con-
fined almost entirely to the Khost, Kuram and Hariib Valleys. From
November 1878 to March 1879 Capt. Woodthorpe, ®. ®., was the ouly
officer of the Survey of India present with the Column, but Licut. Manners
Smith, Adjt. of the 8rd Sikhs, was attached to the Survey party in Novem-
ber to accompany and assist Capt. Woodthorpe, and in March Lieut. Gerald
Martin, of the Survey of India, also joined the party.

Capt. Woodthorpe had the great advantage of being in close and
direct communication with Genl. Roberts and of accompanying him on all
cxpcdxtmns and reconnaissances, and thus had every opportunity for
seeing and surveying as much of the country as was practicable under the
circamstances.

Capt. Woodthorpe accompanied the Force in the rapid advance in
November 1878 from Thall to the Peiwar, partly along the right bank of
the Kuram River, vid Kapianga, Abmed-i-Shamu, Esor, Hazir Pir, the
Darwiiza Pass and Kuram, plane-tabling along the route. He took part
in the military operations of the 28th November and 2nd and 8rd December,
and had a very narrow escape during the action on the 2nd.

He had gone forward with the advance when they reached the stock-
ades on the Spin Gawai at dawn ; and when all the enemy had been driven
out he returned with a message from Colonel Brownlow of the 72nd to the
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General, who asked him to take back a reply. He was returning by the
route he had just traversed, quite alone, and had left the breastwork where
the rest of the 72nd were sheltering about 48 yards in rear, when he saw
gome 30 men occupying the erest within a few yards of him, and in the
grey light he mistook them from their dress for some of the men of the
Force going up in support of the advance, and, on the other hand, the enemy
did not recognise him till he was within 6 yards of them and then fired nupon
him. A bullet struck him on the left side, completely carrying away the
whole of the wood of his pistol stock, tearing his clothes, singeing his side
and driving a piece of his clothes into the middle of the note-book in his
breast pocket and spoiling several sketches.

He fortunately succeeded in regaining the breastwork amidst a storm
of bullets, notwithstanding that he tripped and fell heavily down-hill about
half-way.

After the battle he made a reconnaissance of the scene of action. He
then went on with the Force into the Haridb Valley, marching and plane-
tabling through Ali Kheyl and Rokifin, and was able to well delineate all
the valley and as far as Rokiin. From Rokidn he was only able to carry
on a route survey to the Shuturgardan, the valley being too narrow to
admit of plane-tabling, and visits to places on either side were impossible,
He was able to fix the Shuturgardan with sufficient accuracy and found it to
be 1 good deal south-east of the position assigned to it on sheet No. 4 of the
Atlas of India. The river a few miles above Rokidn runs north-east from the
Surkai Kotal instead of rather south-east,asin the map. Capt. Woodthorpe
says that the old map is exceedingly accurate as far as the Peiwar, on the north
bank of the river, but he has been able to improye it a little, On return-
ing to Ali Kheyl, he visited the Matungeh Hill, a peak about 4} miles
north of Ali Kheyl, about 12,900 feet above the sea, Ali Kheyl being 7,300.
From Ali Kheyl he returned with the Force, marching and plane-tabling
through Chapri and Karaia in the Mangal country, to Kuram. On pass.
ing through the Mangior defile between Chapri and Kuraia on the 13th
December, the baggage and rear-guard were attacked by Mangals,

Sl'xortly aft.el' thtz x"eturu of' the Force to Kuram, Capt. Woodthorpe
and Lient. Smith visited the Safed Koh, riding out from Kuram to some
yillages called Zerdn, where they picked up a Turi guard, having also some
Giirkhas with them, and also had to change their mules for coolies, as they
were told the mules could not go very far. They had, however, to take
on the mules belonging to the Guard, as sufficient coolies were not procur-
able, and these mules got up within 2000 feet of the pass and would have
gone right up, but there was no camping-place further on till the ridge
was crossed and the road had descended again some distance towards the
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plains.  The route they followed was the regular J elilabdd voad up which
the Turi mules always go. They met a large number of unarmed traders
coming in from Jelalibdd. They reached a point about 18,600 or 14,000
feet high, but could not reach the highest point—Bodin Peak. The ridge was
very steep and difficult and the path over snow-fields. From the point they
reached they had a good view of the Fort at Kuram and all the peaks
towards Khost. Tt was bitterly cold up there but they got angles to all the
peaks they wanted.

Barly in January the Survey party accompanied the expedition into
the Khost valley, marching vid Jaji Maidan, Bakk Akubi to Matin. From
Mattin Capt. Woodthorpe explored the valley to the west, in the direction
of Degdn, and also accompanied a signalling party to a hill on the water-
shed between the Shamil and Tochi rivers, near the small Waziri village of
Nandir, and commanding an excellent view of the surrounding country.
From this point heliographic communication was established with Banou
and Hazér Pir. On the 27th Japuary the Force left Matun, marching
back to the Kuram vid Sabari, Esor, Hazfir Pir and Ibrahimzai. Dur-
ing this expedition the greater part of the Khost valley was sarveyed and
mapped on the  inch scale, the part wanting being at the extreme west.

After the return from Khost the survey party was engaged in making
a ronte survey with plxme-tnblc and perambulator of the new road to Thall,
zid Tbrahimzai, Hazdér Pir and Ahmed-i-Shamu ; Capt. Woodthorpe also
visited the Shobakgarh Range and fixed the position of the pass through
that range to Khost.

About the middle of April the Survey party accompanied the Force
to Ali Kheyl and remained there, surveying in the neighbourhood of the
Peiwar, till the end of the month, the snow being about 18 in. deep on the
hills at the time, and the weather very stormy and unfavourable for work.

Capt. Woodthorpe, accompanied by Licat. Martin, paid a second visit
to the Matungeh Hill, near Ali Kheyl, but they were disappointed in not
being able to see and communicate with Gandamak, for which purpose
signallers had accompanied them. They had a fine view, seeing far away
into the plains near Ghazni and also to the Shutargardan Kotal. The last
1500 feet of the ascent was very trying, on account of the snow with which
the hill was covered and a biting cold wind that was blowing at the time,
but notwithstanding this they managed to get through a good deal of
work before returning to camp in the evening.

At the end of April Capt. Woodthorpe and Licat. Martin went from
Ali Kheyl »id Belit to make a reconnaissance of the Lakarai Pass at the
request of General Roberts.

From Beldt the road lay along the bed of the Laldar or Naridar stream

20
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for some =even or eight miles, passing between thickly-wooded spurs of the
mountains, It then winds up the spurs t-owurds. tfb‘-’ I.{Obﬂl, among
the pines and bere beging to be somewhat steeper, until it arrives at a small
saddle from which to the Lakarai itsolf the slopes are somewhat slighter.
From a little below this saddle to the Kotal the snow was very deep, 24
to 3 feet. On the north side it was deeper still, and sometimes lies 7 to S
feet thick. The height of the Kotal is about 10,600 feet.

They crossed the Kotal and continued some little distance dq\\'n to
where they conld get a fairly good view of the. river-bed and ﬂ'm v:l}ugcs
below. The part of the road near the Kotal is called Mangal Tangi and
the villages in the valley are Gabar Mangal. They are Taghan, Langar
Kila, Sirkoti and Nazir Mahomed. y

a,'I'he nearest ;s "‘I'“gh:m, about five or six miles from th.e T{?t:ll, and i5
fairly .hrge villige. They were unable to go down .to this vlllagc,-p:\rtily
because it was getting late and partly because the \'1ll.ngcs were unfriendly.
They could see the tops of the Jizin and Jagdalak I.Il“ﬁ and, as a't %\Iutl'm!;
gell, some of Major Tanner's points, but the height of the Safed .[\o.
-on the right and the Lilly nature of the country in front prevented their
seeing Giandamak or Jagdalak., Lieut. Martin was also able to see the
other side of the Safed Koh and so check, correct and add to the work he

had done at Matungeh. The weather was very cold with a wind which
almost made theip fingers too numb to draw.
graphic descri
quite Alpine,

Licut. Martin gives a very
ption of the beauty of the scenery, which he describes as

During the month of May reconnaissances were made o the Sirkai
and Shuturgardan Kofals 3 to the Zarrazod Peak, near the Mangior Pass ;
to the Istiur Pass and head of the Mangior defile, looking over the Alimed
Kbeyl country ; to the Kafirtaga Hill and to the Naktek Peak, ove
Ahmed Kheyl and Lajji country, on which occasion a good
was done and the positions of the Alme
and a good deal of the topography between Al Kheyl and the principal

part of the Kuram sketehed in as well as the ranges and principal water-
courses on the opposite side.

r the
deal of work

Lient. Martin gives some interesting details regarding
the I uram river, There are two principal sources. One rises near the Sha.
turgardan, flows east and then south ; the other rises in the Pe
flows west and meets the former at Ali Kheyl
it in that dircetion until it arrives at the Ahmed Kheyl great village,
Here the bed narrows and the closeness of the rocks gives it the name of
“ Tangi.” This is the spot where the river suddenly turns south into o

the course of

iwar range,
and continues along with

d Kheyl and Lajji villages fixed,

.VY"‘}

o
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mountainous land ; and bere the Ahmed Kheyls have a fort and stop and
?" ; rob travellers to Gliazni or those going by the Spiga Kotdl to Kibul, and

on this account (so he was informed) this road, though the best and shortest
to Ghazni, is generally avoided. The Umar and other hill streams here
Join and all flow together through a very mountainous rugzed country.
This part of the Kuram then turns sharply eastwards and flows on to-
wards Kuram itself. In this portion of its course myriads of mountain
streams and torrents feed it and thus it inereases in size rapidly. From the
joining of the Ali Kheyl and Umar until it comes into the Kuram Valley
its course is through a very mountainous country inhabited by various
robber tribes, Mangal, Ahmed Kheyl and Lajji.

On the 20th June Capt. Woodthorpe and Lieut. Martin, accompanied
by other officers of the force and a party of signallers, ascended the Sikarim
Peak (15,600 fect) on the Safed Koh, which had been already ascended
by Mr. G, B. Scott, of the Survey, attached to the Peshiwar Column, Un-

fortunately the day was hazy and théy were unable to see or do o much as
f they bad expected,

=

The area surveyed by this party may be roughly estimated at 4,500

square miles and has been mapped and published on the scale of 4 miles to
an inch. S

I1I. Prsuiwar Corvary.

The Survey operations with the Peshdwar Column,

though not exten-
ding over such

a length of country as those with the Quetta Column, have,
perhaps, been more productivq in new work, owing to circumstances Liaving
permitted a more complete survey of the country on either side of the
route traversed by the Force than could be accom

plished with the Quetta
Column, 4 I

Five oflicers of the Survey Department—2Major . C. B. Tanner,
B. 8. €, Capt. E. W. Samuells, ». s, ¢, Capt. E. P. Leach, ». %, Capt.
C. Strahan, ®. £. and Mr. G. B. Scott, were employed from time to time
during the occupation of the country by the British troops.

Of the operations connected with the earlier part of the
the information furnished by the Survey Officers is unfortun
The results, however, speak for themselves,

o Major Tanner comploted a Military reconnaiss
between Jamrid and Jeldlabéd on the scale
the whole of the

campaign,
ately scanty.

ance of the country
of 1 mile to the ineh, Nearly
portion between Jamrad and Dakka, including the
routes taken by the three brigades, was surveyed on the 2-inch scale by Mr.
Scott, and afterwards reduced to the L-inch scale in Major Tanner’s office.
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Major Tanner also made a reconmaissance on the seale of 1 inch to
the mile of the'hills Iying to the immediate south of Dakka. : )

Capt. Samuells greatly distinguished himself at the taking of Ali
Masjid by carrying on his survey under a heavy fire. Very shortly after-
wards he was attacked with typhoid fever and died at Peshdwar on the
21st December, 1878.

Between the 1st November and 5th Febrnary, Mr. Scott had nearly
completed a plane-table survey of 320 square miles-lying between Lat. 33° 55"
and 384° 15", Long. 71° and 71° 80/, comprising most of the country south
of the Kabul river between Dakka”and Fort Michni to the north, and
in the neighbourhood of the Khyber and Bézar Valley to the south.

He was then called on by Major Hastings, the Deputy Commissioner
of Peshiwar, to survey the portions of the Shinilo and Hyder Khén
Kafilah routes to Dakka which he had not been able to complete before,
and also to survey certain additional portions of the Kabul River. Whilst
engaged on this work he and his party, which consisted of a few kalashis
and a guard of 20 Sepoys and 2 non-commissioned officers of the 24th
Panjdb, N. L, were attacked by a strong party of Momunds and a hand-to-
hand fight ensued. Mr. Scott displayed great gallantry, coolness and good
judgment on the oceasion, and probably saved the whole party from de-
struction, as has been cordially acknowledged by the Panjab Government
and by His Excellency the Viceroy and Governor-General in Couneil.

Capt. E. P. Leach, ». n, joined the Force in January and did good
service for about two months in surveying the Bizir Valley and a good deal
of the country round Jelflabdd, chiefly in the Shinwdri country on the
northern slopes of the Safed Kob. He was attacked on the 17th March
by some Shinwdris, while surveying near the villages of Maidanak and
Girdi, and received a severe wound on the arm, which obliged him to return
to Peshéwar.

Capt. Chas, Straban, . E., replaced Capt, Leach in April and was
employed in surveying the country in the neighbourhood of Safed Sang
and to the north of the road between that place and Jelilibad,

On the oceasion of the first expedition into the Bhzdr Valley by the
Column under General Maude on the 20th and 21:t December, My, Scott
accompanied the Force and surveyed along the route. During the second
expedition of the 24th January and subsequent days he again accompanied
General Mande's Column vid Burg to China and completed a survey of the
eastern purt of the Bizir Valley and the scene of action towards Bara,
while Capt. Leach, who accompanied General Tytler’s Force from Basfiwal
vid Chunar aud Sisobi to China, returning from China to Dakka over the
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Sisobi Pass vid Chunar, did a good deal of survey in the western part of
the valley, and was able to £l in a considerable portion of the hill tract
between Dakka and the Sisobi Pass, the position of which was accurately
fixed. '

While the Force remained in the valley no surveying beyond the
immediate vicinity of the camp at China could be undertaken, nor any
exploration made towards the Bara and Tirab Valleys, the Zakha Kheyls at
once opposing the advance of any reconnoitring parties in those directions.

Capt. Leach remarks, as the result of observations on this expedition,
that the passes over the Safed Koh apparently exist at intervals of-5 to 10
miles, and the one they crossed—the Sisobi—was under 5000 feet and a
comparatively easy one for camels.

The higher ranges of the Safed Koh are fairly wooded, but the Kibul
river runs through a bare stony plain from Jeldldbdd to the Khyber, and
cultivation is very limited.

The most notable feature of the country is the elevated valleys which
are composed entirely of beds of conglomerate brought down from the main
ranges, and which rise gradually several thousand feet before the steeper
slopes like those of the Himalaya commence. It is diflicult fo explain the
formation, but it presents all the appearance of a sudden disintegration of
the mountain ranges by volcanic action, the drainage lines cutting ont
broad channels in the most erratic manner over the deposit thus formed,
and the spurs apparently having been half-buried by the immense masses
of loose stone,

The route between Dakka and Jeldldbid was surveyed by Major Tan-
ner, the survey comprising nearly all the country between the road and the
Kéabul river and the villages 2 or 3 miles to the north of the river, and it
was afterwards added to, chiefly towards the south, by expeditions from
Jelaldbad.

Capt. Leach, writing in January of the route between Dakka and Jeld-
14b4d, says that the country is disappointing and the fertile valley of
Jelalabad, so far as he could see, was a myth. There are few trees and
for several miles to the south of Jeldlibad there are undulating ranges of
low hills with broad expanses of waste land covered with stones. "This is
the character of the road the greater part of the way from Dakka, and the
tract of country it passes through is to all appearances a continuous river-
bed. Round Jeldlibad itself there is a certain amount of irrigated culti-
vation, but the camp and roads were deep in dust and there is abzolutely
no vegetation on the hills,

Various attempts were made to explore the hitherto nnknown tract of
country lying along the northern slopes of the Safed Kok range to the
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south of the Kdbul river between Basiwal and Jeldlibad. Regarding this
tract Capt. Leach says the valley proper extends about 10 miles on the
southern side of the Kdbul river and is fairly level, then comes a belt of
low broken hills inhabited by the Shinwdris and then the main spurs of
the Safed Koh Range which, in many cases, run nearly parallel to the main
range and not af right angles, as shewn in existing maps.

The fivst of these expeditions was made by Major Tanner and Capt.
Leach to the Shinwiri village of Mazina, 14 miles south of J elilibdd, with a
view to proceeding as far as possible towards the slopes of the Safed Koh
and surveying ‘the entrances to the Papin and Ajam passes ; but as the
Khin of Mazina refused to be respongible for any further advance into
Shinwiri country, the expedition had to be abandoned. Major Tanner was,
however, able to fill in the drainage and low hills between Hida and Mazina,
and he remarks that the country between Hida and the Mazina upland is
intersected by numerous watercourses all paved with round boulders. The
plain and broken ground between them is also thickly strewn with shingle
and boulders, but after ascending a slight pass to the east of Za Khel, they
suddenly found themselves in a beautiful plain highly
forts and clumps of trees on all sides. The Safed Koh were but 10 miles
off, with the valleys and slopes covered with beautiful pine forests. Be-
tween them and the foot of the mountains intervened mo
ground with undulations that hid the cultivate
high village) from them. The eultivated lands st
wards to Sher Shih and almost reach the arid trac
Mazina is some 1200 feet above Jellibhd.

Early in March Capt. Leach receiv
old route between the Safed Koh and the Kébul river, followed by Burnes
in 1839, confining his operations to the country eastward of Mazina. His
first halting-place was at the Fort of a friendly IKChén, 18 miles south of
Jeldlibad, and hie had intended marching to Marhaiz, 9 miles further south
and within 4 or 5 miles of the foot of the Safed Koh proper, whence he
would have been able to get up to the lower spurs and snow-line, Marhaiz
itself being 4000 feet ; but as the Khan who escorted Capt. Leach said they
would be certain to be attacked if they eamped at Marhaiz, he changed his
plan and went to his old camp at Mazina, where he had another day’s worlk
in the same direction and managed to get near enough to fix g the Shin-
wilri villages at the foot of that particular part of the main range,

Capt. Leach says the country is adifficult one to sketeh wiilwut
survey. .

re shelving stony
d lands of Deh Bala (the
reteh from Mazina north-
t near the Chorazali road.

ed permission to survey over the

actual

The main range is easy enough and its features tolerably regular, but
the lower slopes are completely buried by a glacis of low broken masses of

cultivated and with

2 Y
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conglomerate and sandstone, so that the gorges to the passes and all the
defiles are~invisible £ill one is close to them, and nearly all the villages are
quite out of sight. These lower ranges are generally detached and the valleys,
or daras, are several hundred feet below them. He followed one of these
daras down to its junction with the Iibul.. For mile after mile they
passed through a continuous belt of cultivation, thickly studded at every

guarter of a mile with tidy-looking forts and showing every sign of com- .

fort and prosperity.

Ascending -either bank of the stream one passed at once from fertility
to absolute barrenness, and a few miles away from the dara it was almost
impossible to make out its course or to trace its windings through the hills
to the foot of the range.

On the 17th March Capt. Leach was surveying the slopes of the
Safed Koh in the neighbourhood of the Shinwiri villages of Maidanak
and Girdi, from 16 to 20 miles south of Barikhab, when he was attacked by
the villagers and after a hard ficht succeeded in withdrawing his party
and the military escort. In the course of the fight Capt. Leach was
severely wounded by a sword-cut in the left arm, Lieut. F. M. Barclay, who
was in command of the escort of 45th Sikhs, received a wound which
proved mortal, and two men were killed.

A few days afterwards an expedition under General Tytler was sent
from Barikhil against the Shinwiris who had attacked Capt. Leach, Major
Tanner and Mr. Scott accompanying the expedition as Surveyors. Major
Tanner visited the scene of the encounter and was able at a height of
4,300 feet to see many points north and west of Jeldlibad that he had
never before seen, especially the Hindu Kiish near Bamian, and the =ame
range north of his position. He finds that Fardjgan is not ab the foot of
the Hindu Kish, but at the foob of one of its spurs.

Mr., Scott also accompanied General Tytler to the attack on Deh
Sarak, and on this expedition and that to Maidanak made a reconnaiszsance
of about 120 miles of Shinwdri country and the neighbouring slopes of the
Safed Koh.

The long halt of the Army at Jelilibdd enabled the Survey Officers
to make the most of such opportunities as they had for completing the survey
of the almost unknown country around, but as a rule they were unable
to proceed further out than the limit of a day’s ride out and in, and this
prevented them from extending their explorations so far as thev would
have been able to do under more favourable conditions, A

During December and Jannary the survey operations in the neighbour-
hood of Jeldlibdd were much hindered by a persistent opaque brown haze
which entirely blocked the view beyond a few miles. Luckily Major
Tanner was able to fix his position the very morning of his arrival, other-

B
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‘wise he would not have been able to determine the true position for several
weeks,  And this was of the more importance because Major Tanner found
that the position assigned to Jeldlibid on existing maps was erroneous and
that its true position is Lat. 34° 29, Long. 70° 30, instead of Tat. 84° 24,
Long. 70° 26"

To the eastward, north of the Kébul river, Major Tanner accompanied
an expedition through Kama into the hilly country beyond Girdao. Kama
is described as a thickly-inhabited alluvial tract, intersected everywhere
by canals and studded with many fortified villages and forts.

Major Tanner surveyed the course of the Kungr river for about 15
miles from its junction with the Kdbul river, and filled in the country to
the north of Jeldlibdd between the Kundr river and the Kibul and Lugh-
mdn rivers, known as the Dasht-i-Gamberi, a waterless alluvial s:nidy
plain, together with the hills to the north of it, to a distance of 16 to 18
miles from Jeldlibdd,

Major Tanner wasalso able to make a rough sketch of the Kunér Valley,
filling in the names from native information. The course of the Kibul
river, westward from Jeldlibid beyond the Daronta Pass, was laid
down to a short distance beyond its junction with the Lughmin River,
aboub 14 miles from Jelildbad, and Major Tanner found that this part of
the country was very erroneously delineated on the old map, the course of
the Kdbul River being placed many miles too far north,

On the oceasion of the expedition to Lughmdn under General Jenkins,
the Lughmin river was traced by Major Tanner and Capt. Lieach as far as
Trigarhi, 26 miles from Jelflibdd, and a fair Survey was made of the
Lughmén Valley from the Daronta Pass to the junction of the Alishang
and Alingir Rivers. A more extended sketeh, based upon trigonometrical
points, was also obtained of the surrounding hills and heads of the above
river valleys and extending westward to the Bid Pulht and Tang-i-Shaiddn
Passes.  Observations were taken from a point 4,200 ft. on the Panchpai
Range. The forces met with no opposition, and Major Tanner says that
the people came in crowds round his plane-table, curious to see the English.
He found the Tajik or Kundr language prevalent.

Accompanying a column under General Macpherson, Major Tanner
surveyed the country between Jeldlibid and Bahram Khén's O
viid the Tatang Pass, over the end of the Siah Koh Range, and returning
along the foot of that range to Jeldlabid ¢id the Lakki Pass, Y

Previous to the advance of the army Major Tanner surveyed and fixed
the course of the Surkhdb River as far as Sultdupur, with all villages and
many forts, thus completing the survey one march on the road to Kdbul
with all the country to the north of it as far as the Siak Kol Range.

ort, going
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On a-subsequent oceasion Major Tanner went to Sulténpur and sur-
veyed astrip of the country south of the road, meeting nothing but a waste
of stony hills and deep ravines. TLow hills to the south prevented his see-
ing the cultivated tract and villages under the Safed Koh. It had been
intended that he should survey Burnes’ old route between Fathinbid and
Chapriar and also that he should, if possible, visit and report on the bridge
over the Surkhdb river near Gandamak and also visit the old British canton-
ment at Kija, but unfortunately heavy rain stopped the work and the
party were obliged to return to Jeldlibad.

On the advance of the army to Gandamak, in April, Major Tanner,
Capt. Strahan and Mr. Scott accompanied the Force and surveyed the road
to Gandamak and the country north and south of it between the Surkhib
-and the Safed Koh, Capt. Straban taking the northern portion and Mr.
Scott the southern. 3

In the reconnaissance to Gandamak Bx:idge (Safed Sang) Major Tan-
ner found that the topography of the old map was very inaccarate. - The
general slope of the Surkhéb is about 200 feet per mile and in one part
the gradient of the plain which reaches to the foot of the Siah” Koh was a
great deal more, hence the unexpected bends and turns the streams make
in a country covered with ridges and hillocks, where the southern edge has
been upheaved in moderately late times.

Major Tanner also made a reconnaissance to the Wara Gali Pass, over
the Siah Koh Range, extending as far as the watershed. The pass is easy
but rocky. The slopes of the Siah Koh are craggy and have only sparse
scrub for about half a mile. Unfortunately the weather at the time was
bad and no observations could be made to peaks to the north.

Capt. Strahan’s particular work was the survey of the country between
Safed Sang and the Surkh Pl and he made a really fair survey (much
more than a sketch or reconnaissance) of about 80 square miles north of
the road up to the Surkhdb and got a good general sketeh of the Siah Koh
beyond, up to the erest of the first range.

Capt. Strahan remarks that the name Safed Sang (white stone) had
not been written against the camp so-called, because there is no village of
that name, which refers to some big white stone in the river there. The
nearest village is Hashim Kheyl. He also remarks that the weather at
Safed Sang at the end of April was very changeable, one day high wind
with dust, then cold wind with rain or hail, then a hot sultry day, the
latter being the rarest and the-other two about equal, The thermometer
rose from 85° to 95° maximum, and was about 58° minimum,

The valley.at Safed Sang is of no great width, and all the low ground
within easy reach of camp was mapped by Capt. Strahan with very fair

21
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accuracy and detail. From four stations round about he was able to fix al-
most every prominent point in the Safed Koh and Siah Koh and also in the
Karkacha range some 25 miles to the west.

As soon as he heard that the troops were likely to return to India,
Capt. Straban sent Mr. Scott to the Safed Koh with instructions to get in
all the sources of the Surkhab as far as possible, and to fill in all up to that
river south of the road which will form the limit of the Survey, He him-
self started for the Siah Koh and did two days’ good work from two peaks
from which he had a most extended view. From the first he could see
beyond Kibul and the Hindu Kish, somewhere near the Khevak Pass, but
the high peaks there and about Kohistin and Panjshir were cloudy. From
the second peak he could not see in the Kébul direction, but picked up

some peaks on the Hindu Kiash and got second rays to two peaks in-

Kifiristdn, somewhere about the sources of the Alishang and Alingdr rivers.
He intended to have visited a third peak but was ordered to go with Capt.
Stewart of the Guides, to Ali Kheyl by the Lakarai Pass over the Safed
Koh. This attempt unfortunately failed.

Mr. Scott got to the top of the Sikaram Peak, on the Safed Koh
(15,622 feet), and did a great deal of good work, observing to one solitary
peak in the Hindu Kiish in a part of the range unseen by any of the sur.
veyors before, as it was hidden by the Kafiristan hills,

The total area actually surveyed during the progress of the operations
of the Peshdawar Column may be roughly estimated at about 2,500 square
miles, a great part of which is quite new and the remainder correction of
the old, incorrect and imperfect surveys. Besides the above 1,100 gquare
miles were sketched from native information by Mr. G. B, Scott. It has
all been mapped and published on the scale of 4 miles to an inch.

During his stay at Jelilibdd, Major Tanner took the opportunity of
studying many points of interest connected with the numerons antiquities
in the vicinity and the languages of the people, chiefly of the Kifirs.

At Hiida, about five miles south of J elildbad, he came across a splendid
subterraneous palace of the old Kifir kings, known as the Palace of Oda,
Hoda or Hodé Rijs, and had it excavated, finding several beautiful plaster
heads and fragments.

He made some study of the language spoken north of the Kidbul river,
through Kundr, Lughmin, Kohistin &e¢. He says it has a most perfect
grammar and is an Aryan language, he thinks very old and pure, and allied
to that of the Kdfirs, which he finds to be also Aryan and not Tupanian.
He had the names of several tribes of Kdfirs, viz, Sina, Wiima, Kantdwar,
Bukiwdma, Muliarwima, Shinogur, Kaliagal, Waigal and Nishigam, Each
tribe is said to have a separate language.

In the course of one of his excursions up the Siah Koh he collected

| R R,
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specimens of five kinds of pines. Of these the Chilgoza (edible pine) grows
at from 7000 to 9000 feet ; the Deodar from 7,500 to 10,500 ; the Pglctdn
from about 9,000 to 12,500. A pine with small berries like an arbor vite
grows above the deodars,

Major Tanner had all along been most anxious to av
rare opportunity which offered for exploring the interesting and almost
unknown country of Kéfiristin, and after a great many difficulties was al')le
to make a start in that dircction with the aid of the Chigani Chief, Azim
Khan, with whom he had an interview at Jeldlabdd through the instrtl-
mentality of Mir Ahmed Khan, of Shewa in Kunar, and Shaik Hussan
Khin, also of Kundr. He describes Azim Khén as a handsome, pleasant
looking man, of ruddy countenance, rather short, but as strong as Hem“l.es'
His followers also had soft pleasant faces. The chief presented him mt'h
honey, horns and cheese, and Major Tanner gave him presents of lungis,
sweetmeats &e. in return ; after receiving these the chief held out his
hand and protested a lifelong friendship, declaring that his country n:ld
towns were open to Major Tanner at all times. He promised to take him
all over Kohistin and to the gates of Kifiristan.

Notwithstanding the very disturbed state of the country north of the
Kidbul river, and its being in a state of anarchy, in which every man’s hand
was against his neighbour, Major Tanner started from Jeldlibiad on® the
evening of the 15th May, disguised as a Kdbuli, with six of Ahmed Khin's
men and two of his own. After a little difficulty at the ferry over the
Kdbul river, they erossed the plain of Besud and entered the Paikoh Tangi
Pass. They walked quickly through the beautiful plain of the Kundir
Valley ‘and reached Ahmed Khén's Fort at Shewa, where he was well
received by the owner. Hardly had they entered the Fort, which is really
a walled village containing not only Ahmed Khin’s houses but those of
his retainers and friends as well, than there was a great disturbance and
firing of shots caused by the discovery of people coming down on the
ripening Crops, but they were beaten off. The next day passed quietly.
Major Tanner had arranged with the Chiigani Chief Azim Khin to meet him
at Shewa and the chief had been with Ahmed Khin some days, but deferred
starting owing to the disturbed state of the country. On the next morn-
ing, at dawn, a large party of Ahmed Khdén’s enemies, hearing of Major
Tanner's arrival and of that of their enemy Azim Khén, attempted to sur-
prise the Fort, but Mir Ahmed Khin having been informed beforehand of
their intentions had taken precautions and they were driven off with the
loss of three men.

Major Tanner took advantage of the defeat of these hostile clans to
make a start Lefore they could collect again and, all arrangements being

ail himself of the
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complete, he set off in the evening with five Chiiganis, three of his own
men and Azim Khén, The greater part of the road led along the bank of
the Kunir river, which they left at Islimpur, and then commenced the
ascent of the sloping terraces near the hills.

‘When near Budiali, being apprehensive of meeting enemies of Azim
Khén and Ahmed Khin, as they had been all along the route, they made
straight up the face of the hill near that town. These hills are absolutely dead
and barren, but at about 800 feet they found tufts of grass and at 1000 feet
a scrubby bush. In the wmorning they went down to the bottom of the
range they bad been climbing all night and then ascended another ridge,
the hills changing in appearance as they climbed ; at first a bush or a tree,
then a wild olive, and, after going np some 1,500 feet, some green grass and
a bush that bore some pleasant-tasting edible berries. The crest of this
ridge was nearly 1,800 feet from the base and after proceeding along it for
about an hour they reached one of Azim Khin’s hamlets and fested there,
The hills around were steep and eraggy and supported stunted oak, wild
olive &e., and at the rude huts there were clusters of date treps,

Major Tanner remarks that these are the only date trees he has seen
so high as 4,500 feet, except those which grow at some places on the high-
est crags of the Western Ghauts ; but while on the Ghaut the frujt ripens
about May, these trees showed no signs of buds even in that month.

Starting again, they followed the valley which rapidly ascended i1l
they made the crest at 5,300 feet, and there they looked down on to Shiilii,
about 1000 feet below them, and near the upper end of a narrow hut high-
ly cultivated valley. Shiiliit was reached at sunset, and Azim Khan advised
Major Tanner to pass himself off as a Khdn from Kdbul travelling to see
the country, for the village was inhabited partly by his men ang partly by
another tribe. His Kdbuli disguise had been hateful to him gl along, but
he was glad of it now because the people in a friendly sort of way came and
sat down and moved about among the party at their pleasure, He was
given food, & chupatti and a piece of cheese, bub was too much fatigued to
ent much. After a good sleep they went off early in the morning and
ascended the pleasant valley of Shilat. Oaks and olives clothed the sides
of the hills and carefully-terraced fields were ranged along the sides of the
streams. The notes of parrots, blackbirds and cuckoos were heard and little
birds twittered in the branches. They crested the head of the valley at
7,500 feet and a noble view was before them. On one side Kgng and its
pinc-clud spurs and white rounded snow crests, and on the other the
valley, and beyond it the Bajour and Momund Hills. Below thuse were
the terraces of Aret and just above them the chief town of that name, just

clinging to the sides of a steep spur.  Besides the chief town were smaller

Kundr
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ones in different parts of the valley. Every possible spot was terraced, and
there did not seem room for another acre of cultivation in the neigh*nr-
hood.

They had a descent of over 2000 feet, and at 5,200 reached the beanti-
ful mountain torrent that waters the cultivation. Crossing it by a wooden
bridge, they passed under groves of walnuts and along the edge of delight-
ful terraces of waving wheat. There was foaming and rushing water every-
where, and creepers and ferns grew in the crevices of the rocks, and on the
flatter parts of the craggy spurs grew oaks and wild olive. Houses built
partly of wood and partly of stone, with flat roofs and carved supporting
posts and bearers, were situated here and there, sometimes in groups and
sometimes singly on the most exposed positions. The chief Azim Khin
conducted Major Tanner to a house some 200 feet above the stream and
about half a mile from the chief town. Up the valley, looking past walnub
groves, terraces and hamlets, he could just see the round snow peaks of
Kud, rising out of the black pine forests that clothe the mountains from
7000 to about 11,000 feet. Below were groves, scattered houses and the
roaring torrent fed by the snows of Kand. From all he could gather this
collection of villages does not much differ from those of the Kaifirs who
build partly of wood and partly of stone.

Major Tanner says of the principal village that the houses are piled
one above another, and every beam, doorway and shutter carved in a most
elaborate manner, The designs are erude, it is true, but such a mass of
carving he had never before seen anywhere.

In the principal town there are many hundred houses, and in the whole
group he was told there were 1000, and this cannot be over the mark,

Major Tanner’s arrival caused a disturbance on the part of the inhabi-
tants which was only put down by the Chief’s authority. He is all power-
ful and his word appears to be law.

1u Aret, the largest Chigani colony, there is no baniya, so that the
people have to take their goods two days' journey before they can find a
market. :

Major Tanner found Chiganistdn more extensive than he had been
given to understand it was, What the number of the tribe may be Azim
Khin could not say, but in the valley of Aret alone, there must be at least
5000 and they have many villages, or rather the heads of many valleys,
the lower portions of which are inhabited chiefly by the Safis, the heredi-
tary enemies of the Chiganis. The Safis are Afghdns and the Chiiganis
in Major Tanner’s opinion are converted Kafirs. He liked the Chiiganis;
they are a quict sef, said to be faithful to their masters and true to their
engagements. They are brave and well-disposed towards the English and,
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Major Tanner thinks, would probably offer a good field for recrniting
amopest a bardy race who have no sympathy with the Afghéns.

Lajor Tanner says that Azim Khén’s wife and children moved aboub
among them, and did their household duties without any shamefacedn ess.
As they came up the valley, all the women greeted the Malik with a smile,
and conversed without restraint. The young women have very handsome
features, and some are very pretty but much disfigured by dirt.

A few days after Major Tanner's arrival in Aret, he had a bad attack
of fever, which he got over and, though weak, made all arrangements for
a final advance, when he had a second and very severe attack to which he
nearly succumbed and which compelled him, most unfortunately, to aban-
don his design and return to Jeldlabad.

After an appeal to Azim Khén's ¢ friendship’, he was allowed to leave
and was carried off between two poles to J injapur, about two days’ journey
By the kindness of the J injapur Milik he was safely conducted by the
Milik’s two sons and a large armed party, through a hostile country to
the mouth of the Dar-i-nur, and eventually he reached Ahmed Khén's Fort
at Shewa where he was safe, though the Fort was attacked immediately
after his arrival by an armed party they had met on the road when going
down the Dar-i-nur.

From Shewa he went down the Kundr river to Jeldlib4d on a raft.

The untoward failare of this expedition is much to be regretted as
Major Tanner would undoubtedly have been able to throw much light upon
this little known country had he been able to carry out his plans,

R

.
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@5 Names of new genera and new specics have an asterisk (*) prefixed.

Ablabes humberti, var., 115
Abutilon indicum, 144
Acanthaspididee, 38
Acanthocoris scabrator, 37
Acanthosaura armata, 130
Agama agilis, 129
s aralensis, i0.
s (Trapelus) ruderata, 4.
s sanguinolenta, 0.
Alydidm, 37
Ancyra appendiculata, 38
Anisoscelidie, 37
* Antennella allmanni, 102
Antestin anchora, 37
Antilochus coguchertii, 4.
" russus, .
Aradide, 38
Batagur ellioti, 110
Belostoma indica, 38
Belostomid:e, 4,
Brachyrhynchus membranaceus, ib.
Bufo melanostictus, 116
Bungarus caruleus, 127
Cabrita jerdoni, 112
s leschenaultii, 6.
Calluly variegats, 116
Calotes versicolor, 114, 124, 125, 126
Catacanthus incarnatus, 37
Centrotidme, 38 e300
Centrotypus assamensis, ib.
Cerberus rhynchops, 115
'(_!l_-n‘upi(lil‘, 38
Cerynia maria, var,, th,
5 temella, 16,
Chamseleo ceylonicug, 114
i coylanicus, 125
Charasin blanfordiana, 114
Chrysocoris grandis, 37
1 porphyricelus, 37, 38
Cicadidae, 38
Commelinas, 144
Coreida, 37
Cosmoscarta masoni, 38, 40
” megamers, 38
> tricolor, 38, 10

Criceti, 97
Cricetus (Cricctulus) fulvus, 96
”» " phmus. i
Crocodilus, sp., 111, 119
i palustris, 119, 120
Cryptotympana rects, 38, 40
Cucurbitacem, 144
Cyclopelta ohscura, 37
Cynodon dactylon, 143
Cynophis helona, 125
Daboia russelli, 116
Dalader acuticosta, 37
Dalpada oculata, .
5 varia, b,
Dendrophis picta, 110
* Desmoscyphus humilis, 101
Dindymnus rubiginosus, 37
Dipsas trigonata, 115, 126, 131
Draco sp., 128

" maculatus, 129
Dundubia intemerata, 38
) mannifera, ¢4,

Dyodercus cingulatus, 37
Echis carinata, 116, 127
Eectatosomn, 117

A bufonium, .
Edessida, 37
Elanus ccernlens, 146
Eleusine coracana, 144
Emyda vittaty, 111
Endendrinm mmosum, 08, 103
Ercmias (Mesalina) Watsonana, 127
Eryx Johnii, 124, 127
Eungoras plagiatus, 58 ’
Euprepes guentheri, 123

5 (Tiliqua) carinatus, 112, 113

5 3 maculains, o,
5 monticola, 123, 12
a subunicolor, 112, 113

Eurybrachys (F) punctifora, 88
Eurybrachydidae, i,
Flatidwe, 38
Gerbillus indicus, 145
e cuvieri, 18,
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Gerride, 38

Gharial, 111

Golunda mettada, 143, 145
Gongylophis conicus, 116, 124
Hulicornaria bipinnata, 100

. o plumosa, 5.
" saccaria, 1,
- setosa, 09

Halydidm, 37

Indey,

Helix (Plectopylis) brachydiscus, 2

» s brahma, 3
b ». " Oglei, ib.
Hemidactylus cocteet, 114, 125
e giganteus, 114
£ leschenaultii, 113
” maculatus, .
» subtriedrus, 14,

(125

triedrus (? subtriedrus, 124,

"
Holeus spicatus, 144
n _ sorghum, 143

Homalopside, 127
Homeoceridm, 37

Homeeooerus javanicus, 5.

R wmarginellus, (4,
Hoter curculionides, 37
Hueeliys philivmata, 38

» sanguinen, 14,
e thoracica, 38, 30

Hydrophis coronnta, 132

n lapemoides, ib.

w, . latifasciata, i
Hypsirhing chinensis, 130, 131
,, enhydris, 131

o mactlata, 130, 131

on plumbes; 131

Indigofera cordifolia, 144

» glandulosa, 5.

= linifolin, 2,

Iphita limbata, 37
Lacerta guttulata, 127

»  perdalis, i,

* Lafoén clongata, 98
Lagomys, 95
Limnogonus, 38
Lohita grandis, 37
Lycodon aulicus, 110, 127

% striatus, 127
Mesalina guttalata, 127
Mictidee, 37
Mictis gallina, i3,

» tenebrosa, b,
Mus decumanus, 145

s erythronotus, 97
o mettada, 140

5 robustulus, 98

s Tufescens, 97, 98
s  sylvaticus, 97

Naja tripudians, 110, 124, 127
Nesokin indica, 145

Odontopus nigricornis, 87
Oligodon subgriseus, 114, 125
Onychocephalus acutus, 114
Ophiops, 112

2 Jjerdoni, ¢5.

S microlepis, 112, 123
Pachycoridae, 37

Pangshura tecta, var. intermedia, 110

* Parectatosoma, 117
. » . echinus, 118
: hyatrig, 117
Pentatomidm, 37
Physomelus calear, i.
-4 parvulys, i,
Physopelta gutta, 2.
*Platypleurn insignis, 38, 39
% nobilis, 0.
Plectopylis achatina, 1
o brachydiscus, 9,
A brahma, 1.
2 perurcta, 2, 3
= pseudophis, 8
5 refugn, 4
o shiroicnsis, 16,
& thanensis, 2
7 trilamellaris, i4,
Polypedates maculatus, 116
Pomponia, 38, 40
5 tigroides, var., 38
Prionaca Inta, 37 :
Psammophis condanarus, 126
i leithi, 15,
Ptilomera Inticauda, 38
Plyus mucosas, 110, 125
Pyrrhocoridm, 37
Python molurus, 119, 127
Pyxicephalus breviceps, 116
Rann cyunophlyctis, 114
» lymnocharis, &,
s ligrina, fé.

+ Reduvins mendicus, var, 38

Reduviids, 6.
Ricanin guttigera, i,
Ricuniido, 5
Riopa ulbopunctata, 113
s hardwicket, .
Riptortus pedestris, 37
Scicroptera splendidula, 88
Serinctha augur, 37
" ahidominalis, 16,
*Sertulurelln rigost, 101
45 tenelly, 102
Simotes russelli, 115
Sitana pondicerians, 114
*Sminthus marginellus, 38
Sphenocepholus tridactylus, 128
Stellio tubereulata, 129
Strachin erncigers, 37
Testudo elegans, 110, 119

2
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Tettigonia ferruginea, 38
Thimaria, 09
\ ¢ »  compressa, 102
Tiarodes versicolor, 38
Tradescantins, 144
Trionycidae, 111
Trionyx, sp. 110
Tropidonotus quincunciatus, 126

> stolatus, 113
Typhlops braminus, 114, 125
Varanus dractena, 120, 121, 122, 123
flavescens, 120, 122
heraldicus, 121
lunatus, 111, 120, 121, 122,123

”
”

Varanus nebulosus, 120
Velinus malayus, 38
Velitra rabro-picte, #4.
Vesbins sanguinosus, ib.
Vexillum, 100

Vulpes flavescens, 96
Vulpes griflithi, .

»  melanotus, 3.

s  montana, 95, 96
Xenurelaps bungaroides, 131
Zamenis dindema, 125

-, fasciolatus, 115
Zygnidopsis brevipes, 128
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PIATE IX.

DESMOCYPRUS HUMILIS.
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PLATE XV

D. E. F celts from Vellore, Madras Presidency-
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