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Namen of new genern and new species have an ae&k (a) prefixed. 

Ablabea humberti, car., 116 
Abutilon indicum, 144 
Acsnthaapididre, 38 
Acanthocoria scabrutor, 3 7 
Acanthoaaonr armsb, 130 
Agama a& 129 

,, aralensie, ib. 
,, (Trapelus) m d m t a ,  ib. 

manguinolenta, ib. 
~iy'iidm, a7 
Ancyra spptmdioulah, 38 
Aniaoacelidm, 37 

*Antenuella a-, 102 
Anteatia anchora, 87 
Antilochns cognebertii, ib. 

,, ruseue, ib. 
Aradidm, 98 
Batagur ellioti, 110 
Belostoma indica, 38 
Belostomidm, ib. 
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Calotan vemicolor, 114, 124, 126, 126 
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Centrotidm, a8 
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Cerberua rhynchopg 11 6 
Cercopidm, 38 
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Chammleo ceylonicun, 114 

caylanicq 126 
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Cicadiim, 38 
Commelinaa, 144 
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tricolor, 38, 40 

Criceti, 97 
Cricetns (%cetdne) fulvna, 96 
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&wi, q):: 111, 119 
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Cr~rptotympana recta, 38, 40 
Oucnrbitacem, 144 
Cyclopelta obacars, 87 
Cynodon dactylon, 143 
Cynophis hclena, 126 
Daboia russelli, 116 
Dalader acuticosta, 37 
Dalpnda oculata, ib. 

variu, ib. 
~ e d h r o ~ h i a  picta, 110 

*Deamoscyphus humilis, 101 . 
Dindymus mbiginosq 37 
Dipsas trigonah, 115, 126, 181 
Draw sp., 128 

,, maculatna, 129 
Dundubia intemerata, 38 

,, mannifera, ib. 
Dyodercus cingulatna, 37 
Echie carinah, 116, 127 
Ectatosoma, 11 7 

bufonium, ib. 
~dessihse, 37 
Elanus mrulens, 146 
Eleueine comama, 144 
Em da vittnta, 111 
~ n l e n d l i u m  rarnosum, 08, 103 
Eremiaa (Mcanlina) Wataonnnu, 127 
Erpr Johnii, 124, 127 
Euagom plagiatus, 38 
Euprepos gueuthori, 123 

,, (Tiliqua) carinntua, 112. 113 
PP ,, macularius, id. ,, mbntiwla, 123, 12 r 
,, subunicolor, 112, 113 

Eurybrachys (P) punctifera, 38 
Eurybrachydidm, ib. 
f i t i d m ,  38 
Uerbillus indicus, 146 

,, ouvieri, ib. 
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Qemdm, 38 
Gharial, 111 
Golunda mettada, 143,146 
Gongylophis conicua, 116, 124 
Hnlicornnria bipinnata, 100 

,, plumoaa, ib. . 
,, saccaria, ib. 

w h a ,  99 
~ a l ~ d i ~ a ,  37 
Helix (Plectopylia) brachydiscus, 2 

19 ,, hrahma, 3 ,, Oglci, ib. 
He&dactylns cochi,  114, 125 

,, giganteus, 114 
,, leschonaultii, 113 
,, maculatuq ib. 
,, subtriedrue, ib. [I25 
,, triedrus (P subtriedrus, 124, 

Holcun spicatue, 144 
,, sorghum, 143 

Homalopsidm, 127 
Homcooceridm, 37 
Homcoocerus javnnicua, ib. 

,, marginellus, ib. 
Hotea curculionidea, 37 
Hucchys philremata, 38 

,, -guinea, ib. 
thoracica, 38, 39 

~ y & o ~ h i a  coronata, 132 ,, lapemoidee, ib. 
latifaecinta, ib. 

Hyp;irhina chinensis, 130, 131 
,, enhydrie, 131 
,, maculate, 130, 131 

plumbee, 131 
1ndig;fera cordifolia, 144 

,, glandulosa, ib. 
linifolis, ib. 

~ ~ h i d ' l i m b ~ t a ,  37 
h e r b  gnttulata, 127 

pardalis, ib. 
* ~ a & a  elongata, 98 
Lagomye, 95 
Limnogonua, 38 
h h i t n  grandis, 37 
Lycodon aulicus, 110,127 

atriatus, 127 
~e:&ne gntbhta,  127 
Sctidm, 37 
Yictia galling ib. 

,, tenebmsa, ib. 
Mne dccumanus, 146 
,, erythronotq 97 ,, mcttada, 145 
,, robuatulus, 98 
,, ~ f c s c e n q  97, 98 

sylvaticun, 97 
$aja tripudians, 110, 124, 127 
Neaokia indicg 146 

Ophope, i l 2  ,, jerdoni, ib. 
microlepis, 112, 113 

~ a c x ~ c o r i d a ,  3 7 
Pangshura tecta, var. interm* 110 

*Parectatoeoma 117 ,, - echin.ue, 118 
hystrrq 117 

p e n ~ e t o k i b ,  37 
Phymrnelua calcar, ib. 

parTuluq ib. 
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*Platypleura mign18, 38, 39 
nobilis, ib. 

~lectd; j~ia achatina, 1 
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,, pemta, 293 
, pseudophia, 3 
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,, ahanenais, 

trilamellarie, ib. 
~ o l $ d a t e a  rrmculatus, 116 
Pomponia, 38, 40 

tigroidee, oar., 38 
pri0;- lata, 37 
Paammophis condanarua, 126 

leithi, ib. 
PtiloGera laticnuda, 38 
Ptyaa mucoaus, 110, 126 
Pphocoridre, 37 
Python molurua, 119, 127 
Pyxicephalua breviceps, 116 
Rana cyanophlyctia, 116 
,, lymnochaxia, ib. 
,, tigrin% ib. 

Reduvius rnendicas, vw. 38 
Reduviidm, ib. 
Ricanin guttigem, ib. 
Ricnniidsc, ib. 
Hiopa albopunctata, 113 

hardwickei, ib. 
~ $ t o r t u ~  pedeatris, 37 
Scicroptera splondidula, 38 
Serinetha augur, 37 

,, nbdominalia, ib. 
*SertulnreUa rigosa, 101 

,, tenolla, 102 
Sirnotes ~ ~ ~ e l l i ,  116 
Sitann pondiceriana, 1 14 

*Sminthua marginellus, 38 
Sphenocephalua tridnctylua, 138 
Stellio tuberculnta, 129 
Strachin crucigera, 37 
Testudo e l epw,  110, 119 
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Tettigonia ferruginea, 38 
Thimaria, 99 

,, wmpmeae, 102 
Tiarodes versicolor, 38 
Tradcwant.iaa, 144 
'l'rionycidm, 111 
Trionyx, ap. 110 
Tropidonotus quincunciatua, 126 

,, stolatu, 116 
Typhlops braminu, 114, 126 
Varanun dracaene, 120, 121, 122, 123 

,, flavescena, 120, 122 
,, hersldicua, 121 
,, lanatug 111, 120, 121, 122,123 

Varanus nebdosun, 120 
Velinus mahyue. 38 
Velitra rubro-picta, i b .  
Vesbius 8angaino11us1 ib. 
Vexillurn, 100 
Vdpes & a ~ e e ~ C i ~ ,  96 
V u l p  griffithi, ib.  

,, melanotus, ib. 
,, montana, 96, 96 

X e n d p s  bungaroidq 13 1 
h e n i s  diadema, 125 

,, fasciolatua, 1 16 
Zygnidopnia brevipes, 128 
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I.-On new species of the Genus Plectopylis of the h i l y  He1icidae.-By 
LIEUT.-COLONEL G o ~ w m - A u ~ ~ m ,  F. R. Q. S., F. Z. S., &., b t e  
Deputy fitprintendent Topogt-aphical Survey of India. 

(Received 0cfob01 7th, 1878 ;-Bead March 6th, 1879.) 

(With Plate I.) 
Since the paper on the shells of this group of Helicw wae published 

in  the Proceedings of the Zoological Society of London, Nov. l7th, 1874, I 
have had the good fortune to obtain three new species, one from Tenawerim, 
among a collection of ahells made by Mr. 0. Limborg, of which a list is 
being prepared ; the other two are from Eastern Assam. I give a plate, 

with the aid of the camera lucida, shewing enlarged the arrangement 
of the internalplice, which differ materially from all those I have aa yet 

and figured ; these differences form the best of characters by which 
the species may be determined. Some concbologists &ay be inclined t o  
doubt the persistence of these internal characters ; personal observation is, 
however, the best means of settling such a point. Having a very large 
nnmber of P. brachydhcw, described below, I set to work and broke open 
42 epecimens without finding the very slightest variation ; of P. b m h a  
thirteen were examined with the same result ; there is mme slight variation 
in the young, but only in 80 far that the barriers shew an undeveloped state, 
the general arrangement being the same. I n  P. achtina, I found perfect 
similarity in some 12 specimens, and the r m l t  haa been similar in all other 
species that I have examined. I think we may therefore feel certain 

, tha t  such internal structures, depending oa they do on the form of the 
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animal, its mantle and secreting organs, will be as pereishnt as tbe shell 
itself, and that their form and relative positions being more cornpl id 
and more pronounced then mere outward shape, any divergence in the 
former is of importance and more noticeable and noteworthy in a 6peeific , 

sense. The animal, I am sorry to say, I have never had an opportunity of 
examining very closely. 

P. ehanensis, Stoliczke, (J. A. 8. B., 1873, p. 170,) overlookod in my 
first paper, is I find, the same as P. trilameZZarie, which I described in  the 
P. Z. S., Jany. 1874, from Burmah; so this lsst title will not stand 
Ferd. Stoliczka's fine collection of shells passed to the Indian Museum, and 
Mr. G. Nevi11 compared the two shells and settled their identity. It 
should be placed after No. 12, perarcta. 

Helix (Plecfopylis) brachydieous, n. sp. Plste I, fig. 1. 
Shell dextral, umbilicus very open and shallow, very discoid, rather 

strong, dull umber-brown, epidermis thick with a cloth-like texture, finely 
and beautifully ribbed lollgitudinally ; in young fresh shells the upper outer 
margin is closely set with a strong regular epidermaI 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 connected by a well raised ridge, notched above and below. A long 
horizontal lamella is given off from the upper middle portion of this 
towards the vertical parietal lamina, but only extends for 0.20 inch-, 
then terminates, but at  -15 inehes is again developed, becoming thicker and 
higher as i t  approaches the vertical la~nina 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, and a very slight 
short thin, free lamina is to be seen just below the vertical barriers. Pala- 
tal teeth simple, six, the 2nd, 31-4 4th and 5th, are the best developed, the 
1st and last are small, 2nd the longest. 

Animal not observed. 
The measurements of the specimen drawn and of the largest specimen 

are respectively- 
Major diam. 0.82. Minor diam. 0.68. Alt. a t  axis about 0.24 rrnd 

9 ,  ,, 0.95. ,, ,, 0.83. ,, ,, ,, 0.28. 
Ha.--This shell was found by Mr. 0. Limborg on the high range of 

Mulk-it, east of Moulmein, Tenasserim, and in the neighbourhood. He 
collected an immense number in a dead bleached state, but only s dozen in 
a fresh state ; the others were, however, exceedingly valuable for proving, 
as above shewn, the persistency of the internal structure in all. 



Plectopylis of the Family Helicidre. 

This form should be placed between No. 11, P. pseudophia, and 
No. 12, pe ra~c ta  in my key to  the species, vide P. Z. S., 1874, pp. 612, 613. 

Helix (PEectopyZio) Oglei, n. sp., Plate I, fig. 2. 

Shell dertral, widely umbilicated, sub-discoid, dull pale brown with 
cloee-set sienna markings crossing the whorls. Epidermis thick and nacre- 
ow, and somewhat rough. Apex fiat but slightly concave, the whorls rising 
regularly. Whorls 8, the lest descends slightly near the aperture, which is 
very oblique and ovate. Peristome slightly reflected, white, continuous on 
the body whorl, but nqt strongly developed. Palatal teeth 6, 8rd, 4th and 
6th  equal, 6th longer, double. 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. 0.68 ; alt. axis 0.25 inches. 

HAB.-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. oglei is serica of the Burrail Range, but the former is 
very much larger and may be known a t  once by its lees flattened form and 
darker rougher surface. I n  the synoptical table of thie sub-genus, P. Z. S., 
18741, p. 612, this shell should follow No. 1, P. eeriea, (3.-A. 

Helix (Pleetopy2i.s) brahma, n. sp., Plato I, fig. 3. 
SheU sinistral, rather closely umbilicated, discoidal, pale ochry-brown, 

finely and regularly striate. Apex flat yet slightly convex. Whorls 7, 
last angular above and rounded below, slightly compressed behind the 
aperture and hardly descending. Aperture lunate, oblique. Peristome 
slightly reflected and thickened, white, continued as a callus on the body 
whorl. 

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

' 

In three caeca out of twelve I examined, the upper lamella waa united to the 
vertical barrier, but thia does not affect the order of poaition and arrangement of BU 
these proceeses in this species. 
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number, the two upper long, narrow and adjacent, the 8rd is a httened 
dome-like mass, the 4th is long and curving inwards. Behind this at a b r f  
distance is the second row, consisting of fourteen very minute, closely 
arranged, thin, longer or shorter tooth-like proceases, those on the upper 
ride being alightly the largest. 

Major diam, 0-35 ; minor di. 0.82 ; alt. axis 0.2 inches. 
Ha~.-This very interesting new form was also obtained by Mr. Ogle 

near Brahmakhuud, eastern Aseam, at  1,000 feet elevation. 
The arrangement of the internal barriers is unlike any species of this 

sub-genus I have yet examined, and shews a decided departure from the 
usual North-East Frontier fdrms, a sort of foreshadow that in the mountaim 
further east this particular development ie to be found of a like or mom 
marked character. 

In  external form the present species resembles P. diwiansie, but may 
be distinguished from it by the coarser epidermis and 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 htteneddome-like barrier on 
the palatal or mantle side coincides with the vertical barrier in P. shimimri. 
where we see the distinct result of two teeth fused as it were together. 

This species should come in after No. 18, P. refqa, var. deztrorsa, as a 
eub-section b' of group B of the key in P. Z. S. Palatal vertical plim only 
compound, in two rows, numerous. Horizontal parietal k m i n a  short.. 

11.-On the Operations for obtaining the Diecharges of the large Rivers in 
Ujper desam, during Seaeon 1877-78.-By LIEUT. H. J. HARMAX, 
R. E., in charge Aseam Valley Swiea, Survey of India. Cbmmunicated 
by MAJOR-GENL. J. T. WALKER, R. E., C. B., F. R. S., Surveyor 
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 Subaneiri and the 
Dihang Rivers, with a view to ascertaining which of these two d u e n t s  of 
the Brahmaputra river had the best claim to be considered the recipient of 
the Sanpo River of Thibet. As there was reason to fear that political 
difficulties might intervene to prevent the survey officers from proceeding 
a sufficient distance into the interior to settle this disputed point, Lieut. 
Harman was directed to measure the discharges of the several rivers a t  
various points, and to ascertain the volume of water in eich river in order 
that additional evidence might be forthcoming on an interesting geogra- 
phical problem. The following paper gives the detail8 of thwe operatiom. 

J. T. W.] 



The firat river measured wm the Subanmri. The method of proce- 
dure was as follows, and the same method of work was adopted for all the 
other riven : 

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 acma the river, at a perpendicular distance apart of 758 it., 
the shore portione of the lines being marked by flags (vide fig. 1). 

Fig. 1. 
Base lines A B and C D were measured, and on a plane table a 

chart was made on the ecale of 70 feet = 1 inch showing the lines of flags 
and the margins of the river. The section was obtained in the following 
manne,r : 

A small dug-out (canoe) was anchored at (a) and the cable e m d  off 
until the observer (myself) in the boat was exactly on the upper or first 
line A C. A signal was made to an aseistant stationed with the plane 
table at  B or D, who at once cut 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 
2nd 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 s 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 a t  that part of the river. 

The instruments for measuring velocities mere discs of wood 8 in. 
diameter and f 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 ' at one end, varying in length from 2+ to 10 ft., containing 

Fig. 2. enough water to sink the tubes, so that only 3 or 4 inchen 
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of them remained above water (fig. 3). h the 
mouth of the tube was a cork and some cotton 
wool for a marker. I obtained fmm Calmeha 
number of hollow balls 8 in. diameter, fo r  sub 
surface velocity measurements : I did not ge t  tbem 
till February snd found that unfortunat.aly they 
were defective and were of little use to me. 

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

Fig. 3. current meter could be lowered and fixed to any 
desired depth in the water, could be started and stopped a t  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 
velocity 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. l), 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, wae 
seated a t  0. 

The flag staves were thin and straight. When the observer M saw a 
float crose his line E F he cried "poet," and the recorder at  0 noted the 
time in his book : when the float passed the line G H, the observer N cried 
" past" and the recorder noted the time. The interval between the two 
noted times, gives the time taken by the float to paas 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 sections where velocities were taken 

waa as in fig. 4, or the direction of 
thc flow of the water at  a differed 
greatly from that a t  b, or the obser- 
vations at  one of the Sections were 

Fig. 4. ; in such cases modili- 
cations were necessary and methods recommnded by one's judgment 
were resorted to ; but the following example gives the type of computation 

adopted in most cases :- 
The length of run = 50 feet. 



1879.1 Discharge of 2as.g~ Rivers in dream. 7 

From chart the length c e = 200 feet (vide Fig. 5). Make c G = Qe. 
Through G draw G) E, s h q i n g  a mean direction of flow of floats, i. e. 

265'. 
Drsw f Q h perpendicular to  G) K and the lines cf, eh perpendicular 

t o f g  h. 
Then for computation of discharge ; the area of the section from c to 

From the velocity measurements- 
The meantime of passage of 10 discs thrown in a t  c = 12.8 

6 tubes, each 10 ft. long, at  c = 14.5 
4 ,, ,, 3 ft .  long, a t  c = 12.0 

,.. .,........,. ............... of 12 discs thrown in a t  e = 12,0 
4 tubes, each 8 ft. long, a t  e = 14.5 
3 ,, ,, 3 ,, a t  e = 12.0 

Assumed meantime of passage for section is 13.5- 

 he mean velocity per second required for section is 50 V, 13.6 
and AV = discharge, or number of cubic feet of water passing through 
E to e in one second of time. 

Fig. 5. 
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There is a clumsiness in the formula, but no alteration bos been mPde, 
because I set up dl the quantities for giving the diechargee before i t  nrr 
noticed. The values of the discharges are not affected, but I may rrs d 
note how the formula took its shape. 

Let M N 0 P (Fig. 6) be an open channel of considerable length, 
the flow of water uniform, the eection of the channel rectangular. 

Let cd and ef be two lines parallel to each other, a t  a perpendicnh 
distance apart equal to gh. ab is a eection a t  right angles to length of 
tube and to the direction of flow of water. 

Let the angle cgi = 90" + 8, end a be the depth. 
Let t be the time in seconde taken by a partiole of water to mom 

from g to K. 

Then the Discharge through the section cd = cd x a x gh 
8 

gh aec. 8 cd x a x qh The Diecharge through ab = cd x corr 8 x v x - (1) = -- 
t t 

It ia this formula (1) which baa been employed. 

Fig. 6. 

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

The bottoms of all the rivers meaaured were of coarae heavy sand, 
excepting a short stretch of big pebbles in the bed of the combined Dihang 
and Dibang rivers. 

Professor Rankine aesumea that the mean velocity on a vertical line, 
is to the greatest velocity on the same line, as 3 to 4 for slow rivers end 4 
to 5 in rapid streams. 

The velocity of a rod extending to nearly the bed of the atream is ap- 
proximately the mean velocity of the water in the vertical plane traversed 
by the rod. In sesigning a mean velocity for computation to  the several 
portions of the sections of tile rivers, all the above facts were kept in view. 

At some eections of observation for determining velocity, many differ- 
ent instruments were used and many passages made ; at other sections only 
a few observations were made. 

- 
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( b )  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 pae- 
sage of that instrument. The record of times was kept to half secondq 
and i t  is rarely that discrepancies of over 1 second from the mean occur. 
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  astation 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 a t  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 waa employed in 
the  computation. 

I n  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 c, 
and shows a well defined margin-line of the current. At station o the 
velocity ia low. 

In  such cases the aection from station (a) to station (c) 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. 

( c )  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. A11 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 velocity was assigned 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 taken a t  7 feet per second. To obtain the total Flood Dis- 
chsrge it was necessary to increase the velocities of each portion of the 
dry wason section. After once aseuming values for the flood velocities of 
the different portions, no alterations were made subsequently. 

(a) Some of the rivers measured, were above the mean low-level of 
the  dry season. To obtain the discharge of the river a t  its mean low-level 
of the drJr seaeon, the following method wee adopted : the area of each por- 
tion of the section, due to rise, was computed and subtracted from the 
obeerved area of that portion ; then, to the diminished area of the portion, 
a mesn velocity wae given which wan lees than the o h r v e d  meen velooity 

2 



10 H. J. Harman- Opercrbimr for obkining 

of the portion. After velocities have been once assumed they h.re nd , 
been reconmdered or altered. 

In the case of the redudion of the obaerved discharge of the Dibrzlg 
river, to its mean low-level discharge of the dry waeon, the rise of water 
was taken as 4 feet, but subsequently i t  was taken au 6 feet. 

The depths along the section of the Brahmaputra above h d i y a  were 
all obtained on the same day. The velocity observations a t  eome of the 
atations were made when the river had risen 1 foot to 1+ feet : reductions 
were therefore made to the observed velocities at  thew stations. 

(e) The columns in the Synopsis Table, headed " Mean Velocity at 
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 Brahmsputra river 
ehould equal the discharge of the Brahmaputra itself. The work done fnl- 
fils this test sdciently nearly to allow, I think, of the stated d i s c h a r p  
being considered as sufficiently approximate for geographical purpoees. 

The Subansiri measurements were made between the 26th and 28th 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 section stated that the water waa very rarely 
eeen at  a lower level, and that during the observations it waa at the dead-low 
of the dry season. 

Ninety soundings were made to obtain the section of the stream ; st 
21 stations observations were taken for velocity and there were 510 rewd- 
ed paseagee of the floating instruments. 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 velocity of 
the water was 1.7 feet per second. 

During the very high floods of the year the water is known to rise 22 
feet, but calculdtions have been made for ordinary high flood, taken a t  16 
feet ; with this rise of water I have computed the discharge to be at  least 
170,000 cubit feet per second ; area of section + 35,700 superficial feet, eo 
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 cubic feet per second, and sectional area to 
48,900 superficial feet. 

The site of the wctibn waa at  Pathalipam village, 8 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 milee in a 



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 fullg 
1 foot per second. Such dimensions give a discharge equal to the measured 
discharge ; but I am of opinion that had I eelected my site at  the place 
where the river leaves the hills, I should have obtained a greater discharge 
than the one I measured, on account of loas by percolation through the sand. 

The Subansiri after leaving the hills spreads out into mveral sandy 
channels, which unite above Qogah-muk. At Qogah-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 aite due 
north of, and 8 miles distant from Dibrugarh Church. There wos a rise in 
the river juet before the measurements were made, but the work was done 
a t  the low level of the year, and the observations were made a t  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 6 feet per eecond, 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. 

13 

Fig. 7. 
The site aelecferl, though favourable for the operations, unfortunately 

did not include the entire volume of the river : the blunder happened in 
thie way : 

Between the site A, (Fig. 7) and the Miri village of Sesnga Jan (B) ie 
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 dowu 
the channel the water was less than knee-deep and the flow very slight. 
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.Before commencing work I sent men to  see the channel and they re+ 
it &allower than it was in the preceding year: just before closing work 
I found that a t  the village 0 the channel was wide, breast deep and the 
flow slow. To allow for this unmeaeured percolation through the sands 
I have added to the measured discharge of the Brahmaputra 8000 cubic feet 
per second to  bring the result nearer the truth. The " Buri Suti" channel 
for two miles from its mouth haa no water in it, but a t  1 5  miles from its 
mouth it is rarely fordable. 

After the work was finished on March 19th there was a rise of G feet in 
the river, and at Gauhhti on March 24th it caused the gauge register to 
read 4.6 f t .  above the zero. 

For the section, 120 soundings were taken : observations for velocity 
were made at 14  stations, and there were 255 recorded passagea of the 
floating instruments. 

The resulting discharge a t  the low level of the year was found to be 
113,115 cubic feet per second ; the superficial area of section was 24,477 
superficial feet, so that the mean velocity of the water was 4.6 fee t  per 
second. To the observed discharge, 3,000 cubic feet must be added for 
percolation through the sands and flow through the channel D, mentioned 
above, thus bringing the discharge up 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 dim 
charge exceeding 830,000 cubic feet per second, a sectional area of 1W,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 11,100 
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, a t  one mile above the junction with the Brahmaputra and 
one mile below the mouth of the Dibang river. At  the time of measure- 
ment the river was somowhat less than 3 feet above the low level of the 
year. 

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

For the section, 69 soundings were taken, observations for velocity were 
made a t  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 wae 4-44 feet per 
recond. 
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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 3 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. 

To obtain the cold weather low level discharge of the Dihang river it 
is necessary to pubtract the Dibang discharge, shown below to be 27,200 
cubic feet per second, and this quantity subtracted from the discharge 
of the united streams will give the Dihang discharge to be 55,400 cubia 
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 6.7 feet per second. 

To obtain the flood discharge of the Dihang river, it will be necessary 
fo subtract that of the Dibang river which is shown below to be 122,483 
cubit feet per second, which amount subtracted from the above 486,000 
cubic feet leaves for the ordinary flood discharge of the Dihang river 
362,517 cubic feet per second. 

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 6 
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 3 feet, subsiding during the morn- 
ing. This is not the case in the Dihang river. 

There were 37 soundings taken for the section. At 9 stations ob- 
servations were made for velocity, and there were 116 recorded passages of 
floating instruments. 

The measured discharge was 47,383 cubic feet per second, sectional 
area 10,992, and therefore mean velocity 4.3 feet per second. But at  
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 sec- 
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 area 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 Dihang 
computetions an ordinary flood of 16 feet has been calculated for, and 
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then the flood discharge is 129,483 cubic feet per second, sectional area 
23,099 superficial feet, and mean velocity 6-2 feet per eecond. 

For an extreme flood of 1 8  feet, the discharge would exceed 14&,000 
cubic feet, the sectional area be 27,700 superficial feet, and mean reloclty 
6.2 feet per second. 

The next river measured was the Brahmaputra river at  obout 9 mila 
above Sadiya and half a mile below the mouth of the united stream of the 
Tengaphi aud Noa Dihing rivers. There was a good deal of diilicultiy 
found in the measurement of this river on account of bad weather and the 
level of the water not remaining constant. The section waa made when 
the river was a t  8 feet above the low level of the year, but most of the v s  
locitiea were measured when the river wae a t  a slightly higher level. These 
facts were kept in view when the calculations were made. 

The meaeuremente were made between April 2nd and 6th of 1878. 
For the mtion,  61 soundings were made, observations for velocity wem taken 
a t  14 stations, and there were 165 recorded passpges of floating instruments. 

The measured discharge was 66,251 cubic feet per second, eectio'nal 
area 16,396, m that the mean velocity was 4 feet per reeond At  time of 
meseurement the river wae 3 feet above the minimum level of the year : the 
increased volume due to  this rise was computed to be 82,419 cubic feet pez 
eecond, and sectional area 8,168 superficial feet ; so that the mean low-level 
dry season discharge of the Brahmaputra river below Tengaphi-muk ir 
83,832 cubic feet per second, aectiond area 8,228 super6cial feet, and, con- 
aequently, mean velocity 41 feet per second. 

To obtain the minimum &charge of the Brahmaputm a t  the Brxh- 
m a h d ,  i t  will be necessary to deduct from the above figures, the cold sea- 
son mean low-level volume of the Tengaphi and Noa Dihing (which 
ie stated below to be 3,000 cubic feet per second), and that of the Di- 
g- river which I would estimate from hearsay a t  5,000 cubic feet per 
second. Thua the minimum discharge of the Brahmaputra a t  the Brah- 
makund would be 25,000 cubia feet per second. 

The ordinary high flood of the Brahmaputra below Tengaphi-muk 
has been calculated at  16  feet. It gives a discharge of 293,000 cubic feet per 
second, a sectional area of 58,017 superficial feet and mean velocity of flood 
6.5 feet per second. For the flood discharge at  the Brahmakund one ahodd 
subtract from above discharge 93,000 cubic feet for the Tengspani and Noa 
Dihing rivers (vide below), and I would estimate 60,000 for the D i e  
river, which would leave 180,000 cubic feet per second for flood discharge 
of the Brahmaputra a t  the Brahmakund. 

For an extreme flood of 18 feet the discharge below Tengaphi-muk 
would be over 326,000 cubic feet per second, sectional area 69,000 super- 
ficial feet and mean velocity 5.5 feet per eecond ; then calculating by p 



portion, the extreme flood of the Brahmaputra at the Brahmakund would 
be not less than 200,000 cubio feet per second. 

Before closing work at Tengaphi-muk I thought it well to make a mes- 
m m e n t  of the united stream of the Tengaphni and Noa Dihing rivere. 
This I did on the 6th April 1878 a t  a site 200 yards below the junction 
of the Tengapbi and Noa Dihing rivers. At the time of measurement the 
water waa fully 3 feet above mean low level of the year, and more than half 
of it came from the Noa Dihing river. 

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

The measured discharge was found to be 6,807 cubic feet per seoond, 
sectional area 2,203 superficial feet, mean velocity 3.1 feet per second. 

At the time of measurement the river was 3 feet above minimum level 
of the year ; it is computed that for the low level of the year the discharge 
is 3,000 cubic feet, area of section 900 superficial feet, and velocity3.3 feet 
per second ; and of this 3,000 cubio feet, 2,500 cubic feet comes from the 
Tengaphi river. 

For an ordinary high flood rise of 15 feet, the discharge is computed 
to  be 63,000 cubic feet per second, sectional area 10,400 superficial feet and 
mean velocity 6.1 feet per eecond. 

For an extreme flood rise of 18 feet, the discharge is 65,000 cubic feet, 
sectional area 12,800 superficial feet and mean velocity 5-1 feet per eecond. 

From the Synopsis Table attached, it will be seen how closely the sum 
of the volumes &a. observed, for the two great streams which form the 
Brahmapntra River, agree with the observed volume of the river at  
Dibrugarh. The river at  Dibmgarh should be of greater volume than the 
combined Dihang and Sadiya dreams, because of the Lali channel of the 
Dihang which joins in jud below the place where the section of the Dihang 
end 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 briugs down a very large volume of water. 

During the floods a considerable volume of water passes down the 
Buri Suti, the mouth of which ie on the north bank and between Dibrugarh 
and the moutb of the Dihang river. 

The Buri Suti falls into the Brahmaputra near the mouth of the Dihing 
river, south of Dibrugarh. 

I have endeavoured to be as moderate as possible in my estimates of 
the flood discharges, but I think i t  may fairly be stated that at  Poba, a 
few miles above the mouth of the Buri Suti, there is every season a 
flood when la mihion cubic feet per second passes down the Brahmaputra. 
The rise of tho flood I have calculated at 15 to 18  feet. The rise a t  
QPuhhti is.28 to 30 feet. 



16 H. J. Haman-Opmationr for obtaining [No. 1, 

Synopsis lhble. h I t a  of 

NOTII : (0 means observed value. 3 '-norrT ,, deduced value by c o m p u ~ ~ ~  b~ 0 - - ,, erltimated value. c 

N ~ v a  OF RIVBB. 
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D i g  + Dibang River,. . 
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... ........ ........ 
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........ ........ Senseri River, .......... 
........ . . . . . . . .  

I ........ ........ ...... Tengaphi River, 2,600 22,000 
(4 
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maknnd. (4 
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Width of watar 1,881 feet. 
For the flood discharge, a t  ordinary high floods; add to 

measured discharge: 

Width of Vdy. Discharge 
portion Dq~th. per a d  per me. 
in fwt. in fmt Cubicft. 

900 x 16 x 7.6 = 108,000 
900 x 16 x 6 = 87,000 
2000 x 12 x 44.6 = 108,000 
2000 x 12 x 4 = 96,000 
1600 x 16 x 6 = 164,000 
1800 x 14 x 4 = 101,000 
1600 x 8 x 5 = 60,000 

Total, = 714,000 

The meawred discharge = 716000 

Add for filtration through 
the nand, and volume of 
the unmeasured "Suti" 
(channel), aids memoir = 3,000 

T o t d  flwd diecharge ex- - 
ceeds, . . . , = 830,000 cubic ft. per second ; mean - flood velocity, 6 ft. par 

second. 

Supfl. area of flood section above meswred d o n  = 139,600 
,, ,, measured section, ........ . . .. . . . . = 24,477 

M&n velocity 4'6 feot per second. 
The measured discharge waa obtained at  minimum lovcl of the 

year. The effect of increased volume of river for a 3 ft. rise, 
above minimum level is- 

50 x 3 x 4 5  = 675 
960 x 3 x 5.6 = 15,840 
288 x 3 x 4 = 3.396 
610 x 3 x 3 = 5,490 

Sand covered, . . . . . . 400 x 1.5 x 2 = 1.200 
Intermediate "Suti," 16011 x 3 x 4 = 19,200 

,, Sands,.. 1600 x 2 x 3 = 9,000 

Total increase in volume of river for a 
3 ft. rhe above minimum of year is = 54,800 cubic ft. per ee- 

cond. 

Increase in area of section in superficial feet = 14.100 S u p  Ft. 

Vide memoir: add 3000 ft. for filtration through an unmea- 
sured side channel, which brings the diecharge up to 116,000 cubic 
ft. per second. 

Total mperficial area of the section of 
river at  ordinary flood level, . . = 164,000 



UNITED DIHBNG AND DIBANG RIVERS. 
COMPUTATION OF DIBCEARQE. 

Mwch 25th-27th of 1878. 

Length of Bun = 75 feet. Mago. Bearing'of Section linee 280i .  

Multiplication. " 
(1) (2) (8) 4 (6) (6) (7) (1 0) (11) (12) -------- -- 

Feet. Feet. Feet. Feet. Sup. Ft. , Cub. Ft. 
right brink 0 . . . . 

to 196 193 1.6 60 68 103 x 1.6 x em. 6O x &# 890 847 
69 8 106" ----- 
60 3 
ta 170 34 160 x 4625 x m. 40 x 786 1,739 
68 6.26 198' . 28 --- 
68 6.25 192- 86 
to 168 1M 8.00 lo 98.6 . 1 6 6 ~ 8 ~ r e ~ . l ~ ~ ~ ~ ~  1 , ~  41% 
67 8.76 191° 19 -- 
67 
to 
66 
in 

2 portionn 

(a1 8 (a) 

- 
9-76 

18-76 

(a) 

( b )  

m 

167 

126 

166 

128 

11.26 

10.6 

------- 
lQ1° 

19a0 

2O 

a* 

19 

16 

18 

16 

--7' 

188 x 11.96 x wo. Box 

198 x 18.6 m DOC. 2. x *# 
1,888 
1,684 

- 

7,788 

7 , P l l  
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Sup. Feet. 
Area of Flood Section above measured Section .................. 65.200 
Add area of Section at  minimum level of year (see below) ........ 18,883 

Total area of Flood Discharge of united Dihang and Dibang,. ..... 84,000 The mean velocity is 5.7 ft. per second. 

At time of measurement the river was 3 ft. above minimum level of year. 
The increased volume ~ibove minimum discharge due to th i~  rise of 3 ft. is 

170 x 3 x 3.5 = 1,785 The increaee in area of Section for a 3 R. rise over Sup. Feet. ............................ 654 x 3 x 5.0 = 9.810 minimum level 6,222 
b 
5. .................. 6 B x  3 x 4 = 7.536 The measured arm of Section is 25,105 0 5 

26,697 
347 Add measuwd volume 
315) of water paaamg 

over eandsnot cover- 
Incrcnse in volume due to a 3 ft. rise ed at minimum. .............. overminimum 27.359 ........ The measured Discharge 110,011 

a 
. . Thus the area of Section at  minimum, of Dihang + 

Dibang is.. 18,W 
5 .................................. 
.O 

82,652 Discharge of Dihang + 
Thc minimum discharge of Dibang 27,200 Dibang at minimum. 

And mean velocity ia 4.8 ft. per second. 

Minimum Discharge of Dihang . . 55,452 Cubic ft. per second. 
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DIBSNG RIVER. 
For Flood Discharge of Dibang River. 

add to the measured Discharge. 
h g t h  of portion in fcct. Depth. Velom'ty in R. per rawnd. 

740 x 10 x 7 = 61,800 
210 x 10 x 6 = 10,600 
400 x 8 %  4 = 12,800 

76,100 
The meaaured l h c h r g e ,  = 47,383 - 

Diecharge of Dibang River during drilinary High flood, F 122,483, Cu. R. per second. 8 - 
The area of flood Section above level of water during measurements, = 12.700 8. Ft. 

. . add measured Sechon, = 10,992 
I 

- 
Area of ordinary High Flood section, = 23,692 8. Ft. 

7 
- 9 

Hence mean Velocity of flood is 6.2 R. per second. u 3 
At the time of memrement of Diecharge the river wan 6 R. above minimum of year ; the volume of a 6 R. rise over the minimum G. 

rolume of river during the year i~- a 
379 x 6 x 6 = 9,476 
620 x 6 x 4 = 10,400 - p - 

19,876 
add 306 measured volume of water pasging over m d s  covered by a 6 ft. rise above low level of the year. - 

20,181-Total incwase in volume of the river due to a 6 ft. h e  above loweat level of the year. 
47,383 obaerved Discharge. - 
27,202 Cn. ft. Dincharge of Dibang river a t  minimum. 

The area of Gection in 6,376 8up. Ft. an4 Mean velocity=4.2 ft. por aecond. 

Oolobw, 1878. 
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For Diacharge at ordinary High Flood add to the meaeured At time of msaaurement the river wan 3 ft. above minimum l e d  
Diecharge :- of the year, the increaae in volume due to thie riee in 

width cubic ft. 1 0 5 x  8 x  6 = 1,676 
of portion depth. velocity. per 143 x 8 x 6 = 2.14S 
in Feet. second. 286 x 8 x 5 = 4275 

688 x 13 x 7 = 62,608 
5874 x 13 x 6 - 107.178 

600 x 13 x 6 = 46,800 
166 x 18 x 6 - 10,076 

T o w  286.666 
The m e a s d  Dieoharge, = 66,261 

Total Discharge at ordinary high flooda, = 298,000 

h this subtract flood diechsrge of Tengapbi and 
Noe Dihing Rivers, ............................ = 63,000 

, -~ 
160 x 3 x 6 - 2,260 
140 x 3 x 4 - 1,680 
840 x 8 x 3 = 8,160 
76 x 8 x 4 v 918 

227 x 3 x 3 = 2,724 
108 x 3 x 4 E 1,296 
6 0 0 x a x 4  = 7,200 - 

Add meawred volumes of 
portions of section which 
are coveredby the8 ft.riae, 

-- 

Blood dincharge of Brahmaputra + D i e  rivers, .... E. 240,000 Total inoream in volume, due to a 84419 n. -ndm 
8 R. rise above minimum level) 

Area of Flood d o n  over measnred aection. ........ = 86.721 8: Ft. - 
Add memured section, ................. .: ......... = 16;396 

............................ AreaofFloodaection, = 6 3 , 0 1 7 8 . F t . T h e m e a n v e l o c i ~ o f F l d ~ 6 ~ 6 f t . p e o e e c ~ d .  - 
Measnred Discharge,. ............................. = 66,261 
Bubtract volume of 3 ft. I++ ...................... = 82,419 

- 

Discharge of the Brahmaputra + D i g h  + Noa Dihing 
+ Tengaphi Rivern at their minimum level, ...... = 88,888 The aeational swr = 8,828 8. Ft. and mean velocity 4-1 R per reaond. 

Bubtrsct Noa Dihing + Tengaphi, their minimum dis- .... charge, ........................ ......,,...* = 3,000 - 
80,800 Cubio feet b the minimum Disoharge of Brahmrrputrr + DigGo riven. 
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111.-Hemipterafrom uppe* [Penasrerim.-By W. L. DISTUT. Connnu- 
nicated by J. WOOD-Masox. 

( I b d v d  22nd Feb. 1879 ; read 6th March, 1879.) 

(With Plate 11). 

The following paper enumerates and describes the H m i p t m  oollected 
by Mr. Oeaian Limborg in the district east of Moulmein, Tenaseerim Pro- 
vinces, and placed in my hands for determination by Mr. Wood-Mason, to 
whom the insects belong. 00 little has yet been done in enumerating the 
Hemipterons F a w  of the E&, apd 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 e well specified neigh- 
bourhood will afford material for such work hereafter. Many of the species, 
as might be imagined, are common to Northern India, others range through 
the whole Eastern Archipelago as far as Celebes. 

Heteroptere. Fam. HOM(EOCEEIDA. 
Fam. PACHYCOEIDAI. Hornasocsrus j a v m i m ,  Dall. 

Qhyrocok g r a d k ,  Thunb. H. murginellwr, H. 8. 
0. pq~hyricolw,  Walk. 

Fam. Ameoscmmiu 
Hotm cur~~~lionidso, H. 5. 

Bmnetha augur, Fab. 
Fam. HALYDID~L 8. abdominalin, Fab. 

Dalpada oculata, Fab. 
D. oaria, D d .  

Fam. P ~ A T O M ~ D ~ P .  
Antestio a ~ h u r a ,  Thmb. 
Catacanthue imamatw, Drur~r. 
Prionaca lata, D d .  
Rrachia m g e r a ,  Hahn. 

Fam. EDES~IDA. 
Qebpl ta  obttcura, St. F. and 0. 

Fam. MICITIDI. 
DaZadsr wcrbicotta, A. d 8. 
MktM tenebrora, Fab. 
X. yulliw, D d .  

P15rm6lw c&m, Fob. 
P. pmulw,  Dau. 

Fam. ALYDIDA. 
Biptwtur pedestrk, Fab. 

Fam. C o ~ m a .  
Acanthocorie rcabrator, Fab. 

Fam. P ~ E H O C O B I D ~  
Luhita g r d u ,  Gray. 
Iphita limb&, Stiil. 
Physopelta gutta, Burm. 
AmCilochus msur ,  0tiiL 

A. ooguebsrtii, Fab. 
Odontopur riyric-8, 0tiil. 
Dindymus rubiginoaw, Fab. 
Dyoduruw aiqdukrr, Fab. 
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Fam. R m w r m ~ .  8 c i u o p t m  rp ld idu lo ,  Fab. 
Ewgoras plagiatur, B u m .  Dundubia manmym, Linn. 
Pel inua malayus, Stal. D. i n t w a t a ,  Walk. 
Reduviua mendicus, Stal, var. Pomponia tigroidcs, Walk. var. 
Veebiua uanguinoms, Stal. P. sp. ? 

Cyptotympona recta, Walk. 
Fam. ABADIDAI. 

Brachyrhynchus membranacw, Fab. 

Fam. ACANTHABPIDIDB. 
Tiarodes vereicolor, Lap. 
8minthus marginellue, n. sp. 
Pelitra mbro-picta, A. and 8. 

Fam. GEEBIDE. 
Ptilomero laticaudo, Hard. 
Limnogonue, sp. ? 

Fam. BELOBTOYIDI. 
Belostomo indico, St. F. and S. 

Hornoptera, 
Fam. CICADID~. 

Platypleura nobilie, Germ. 
P. ineignie, n. sp. 

Huechye manguinea, De GBer. 
H. philamata, Fab. 
H. thoracica, n. sp. 

Fam. CEBCOPIDB. 
Coslnascarta tricolor,St. F. and S.var. 

0. megamem, ButL 
0. mauoni, Dist. 

Fam. C ~ B O T I D I .  
Cmirotypua weamnuid, Fa-. 

Fam. IAS~ID~P. 
Tettigonia fmuginea, Fab. 

Fam. E V R Y B B A C ~ D I D ~ ~ .  
Ewybrachys (7) pmtifera, Walk. 
Aneyra appendiculata, White. 

Fam. R I C A ~ B .  
Bicania guttigera, Walk. 

Fam. FLATID~. 
Ceynia maria, White. var. 

tenella, Walk. 

CHBYSOCOEIS PO~PHYEICOLUB, Walk. 

CaN. porphyricolq Walk., Cat. Het., Part. I, p. 29, (1867). 
+ Walker describes this form aa being allied to 0. e t o c k m ,  Linn. On 

the contrary i t  is very closely allied to  0. purpweue, Hope, if not even 
a variety of that species. 

SMINTHUB M A B Q ~ L L U B ,  n. sp. PI. 11, Fig. 1. 
Sanguineous ; head, elytra, lateral borders of sternum and abdomen 

beneath, and anal abdominal segment black. Antennm obacuw, testaceoua ; 
a sanguineous spot behind each eye and base of coriaceous portion of the 
elytra narrowly of the same colour. 

Allied to 8. fus@pmnis, Stal, from which it differs by the very much 
more robustly developed eyes and the MWOW qace  betwan, thum ; the 
head ie also slightly more elongated, and the sculpture of the poetericu lob0 
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of the pronotum is different. The colour of the head, extent of the b a d  
coriaceous patch and the colour beneath also daerentiates it. 

Long. 18 mill. 

PUTYPLEWA W B I Q ~ B ,  n. sp. PI. 11, Fig. 2. 
Body testaceous, thickly covered with griseoue pubescence, Pronoturn, 

meeonotum and metanotum not differing in structure and markings from 
P. nobilie, Germ., but more pubescent; pectus, abdomen above and below 
also resembling that species. Rostrum with the tip pitchy, reaching a little 
beyond posterior coxs. Legs pale ochraceous, fore and intermediate tarsi 
with the base, apex, and claws pitchy. 

Tegmina pale hyaline, with the veins, membrana costs, area costalie, 
uea 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 a t  apex of the lower of the a re s  ulnares, 
fulvou~ covered with grimous pubescence. The area radialis is transparent 
hyaline from rbont its middle (where i t  is darker in colour) to near the apex, 
which is narrowly fulvous and has a subconical fuscous spot on its outer 
border. A row of small spots on outer margin of the ares  apicales, situated 
one on each side of the veins, a submarginal waved p w  of larger spots 
situated in like manner, and an irregular series of similar sized spots situat- 
ed on the bases of the ares  apicales and apices of the ares  ulnares, black. 
The veins in some places are greenish. Wings pale hyaline, with the veins 
fulvous and a large black basal patch. 

8 .  Long. ex. tegm. 15 mill. ; exy. tegm. 45 mill. 
Allied to P. nobilie, Germ., but tegmina and wings very distinct, the 

o p a v e  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. 

HUECHYB THOBACICA, n. sp. P1. 11, Fig. 3. 
Black, pilose ; pile griseous. Face snnguineous with a large tn'angu- 

lar sub-basal black spot, transversely strigom and with a deep, central 
longitudinal impression. Antenna, testaceous with the basal joint black ; 
eyes testaceous, more or lesa streaked with black (black in a second speci- 
men I have seen). Ocelli, a triangular patch 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, sangnineous. Pec- 
tue eanguineous with some frontal black markings. Rostrum and legs, black 
pilose. Tegmina opaque ochreous brown. Wings pale fuliginous hyaline 
with the nervures dark fuscoue. 
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The rostrum reaches the apex of the intermediate coxse. 
9 .  Long. ex. tegm. 19 mill. ; exp. tegm. M mill. 
Two other unnamed specimens of this species are in the British Museum 

from Hindustan. 
POMPOXI~ sp. ? 

Owing to the number of insects described under the &nus Dundubk, 
fwquently only one sex being known, I have considered it better to avoid 
describii this form until the other and allied genera are s t r u c t i y  
monographed. 

CBYF~TYMPANA RECTA, Walk. PI 11, Fig. 4. 
Pdicina rrclts, Walk. Cat. Hom. I, p. 79, 1860. 

Walker's type is a 9 ,  and 1 have therefore figured the underside of 8 

8 in the collection, which seema to belong to this species. It is much paler 
in colouration above, being more olivaceoue than black, but to this I attach 
no importance, nor do I to its smaller size. All the other characters agm 
The drums are olivaceous inwardly, broadly margined with black. 

Long. ex. tegm. 82 mill. ; exp. tegm. 95 mill. 

Cosaroscaa~a TBICOLOE, St. F. and Serv. P1. 11, Fig. 6. 
Carwpir tn'wlw, St. F. and 8. Enc. MBth. X, p. 604, 1887. 

This only differs from the typical form in having the sub-basal faaci. 
represented by a transverse waved series of four sanguineoua spots; there is 
also a spot of the same colour at base. I t  is thus intermediate between 
tricolor and 0. 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. I have called this form a variety of C. tricolor, though the term 
" local race" would be more correct. The difference is certainly not " speci- 
fic," using that definition in the ordinary eenae. 

COSMO~CABTA Masom, Dist. P1. 11, Fig. 6. 
0. Haroni, Dietant, J. A. 8. B., 1878, Vol. XLVII, Pt. 2, p. 194. 

Pronotum etramineoua, with a quadrate black spot on anterior margin ; head 
luteoua; tegmina, pectua, legs and abdomen shining black. Pmetamum with laterrl 
borders stramineom. 

Faoe robustly tumid, h v d y  skigose, with a central impunctate longitudinal 
impreanion; eyes prominent, luteoua; ocelli dietinct, nhining, eitusted at about sn 
equal dietance from each other as from eyes; basal portion of the head eomewhat 
pitchy. Pronotum thickly and finely punctured, with the lateral uuugina dilated and 
h n g l y  reflexed, the lateral angles produced prominently outwards, and the posterior 
margin rounded, the disc is prominently raieed and convex, &moss the oentre of whioh 
in a hint impunctate central longituchd line. The frontal quadrate black patch oon- 
taim a deep, angular, linear impreanion on ench side behind the eyeu, and two small 
hunded impmanions on the posterior border. 



Tegmina obscurely and flnely p u n c t d ;  wings dark ~WCOUB with the nervurw 
bhk. Hind tibim with a d wine towards a*. 

9 .  Long. ex. tegm. 17 mill. Exp. hgm. 46 mill. 
W h t  long. pronot. If mill. Exp. Lst. ang. pronot. 11 mill. 

Habit&, T- Tenaeserim. Blt. 3-6000 ft. 

E ~ P ~ A T I O X  OF PLATE 11. 
Fig. 1. Bminthw marginsllw, Dist. 
,, 2. Platypbura imignh Dist. 
,, a. Erceohy~ tiloraa'ca, Diet. 
,, 4. Gyptotympana recta, Walk. 
,, 6. Comwmarta triwbr, St. F. and S. var. 
3, 6. ,, mmni, Dist. 

1V.-On the Diurnal Variation of Rainfall Prepwenay at &lcutta.-By 
HENEY F. B L ~ O B D ,  F. 6). S., F. Z. S., F. M. S. 

(With Plate 111.) 
[The greater part of the following paper was written some monthe 

since in France, and laid before the Society a t  its meeting in November 
1878. I n  the original paper, the registere of only six years were discuaeed ; 
but inamuch as those for twenty yeam are available in the Meteorological 
Ofice, on my return to India, with the permission of the Council, 
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 e 
period more than three times tls long aa that originally treated of, has had 
the result of clearing away some irregularities, and of bringing out more 
distinctly 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 apprcciation, 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, tempera- 
ture, relative humidity and vapour tension a t  Calcutta. H. P. B.] - 

The tables here summarieed are baaed on the hourly observations re- 
corded a t  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 occurrence 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 reduced for quantity, otherwise than for the total diurnal fall ; 
but the laws of diurnal variation in point of frequency are so salient and 
decided, that it is hardly likely that any conclusiuns to which they may l e d ,  

As publkhud in the Society's Journal. 
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bearing on the caueea tha t  determine precipitation will require serious 
modification, when the  quantity of precipitation is  also taken i n t o  account. 
This investigation, I hope t o  enter upon when t h e  completion of 
other more pressing matters shall allow of my taking up t h e  enquiry. 
Meanwhile, the present will, I think, be found a not unimportant contribu- 
tion t o  Meteorological Science. 

n b 2 e  shot~ing the Nuntbw of Houra in which rain wor recorded 
dwing 21 years at Cblcutta. 

Hows A. M. 

. , 
Harch, .......... 
A 1 ,  .......... 
May, .......... 
June, .......... 
July, .......... 
August, ........ 
September, ...... 
October ......... 
November, ...... 
December, ..... 

C3 
rl 

F ' 3 3 . 2 3 3 3 3 3 3 3 3  

30 23 11 9 229 
Blay, .......... 57 38 16 464 441 June,.. .. ...... 85 67 66 69 880 
July, .......... 85 66' 66 60 1241 
August, ........ 71 771 81 84 1222 
Beytcmber, ...... 49 36 44 36 951 
October, ........ 81 251 26 26 479 
November, ...... 9 7 
December, ...... 

~ z 2 : 2 2 z ~ Z : ; 2  
a 4 

3 



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 a t  which i t  is most so, from 2 to 3 P. M. The 
latter accords approximately with the diurnal epoch of maximum tempera- 
ture [see Plate 111, fig. 61, but the former does not accord with its mini- 
mum ; and, indeed, the frequency of rain a t  the hour of mean minimum 
temperature is nearly 40 per cent. greater than a t  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 aa 
follows : 

For about three hours after midnight, the frequency of rainfall in- 
creases rapidly, but after 3 A. x. more slowly, till about sunrise ; after 
which there is a slight falling off to a secondary minimum at  9 A. M. This 
is very distinctly shown in the present table : in that originally drawn up 
it was less clearly indicated. After 9 A ar. the frequency increases rapidly 
to  the absolute maximum between 2 and 3 P. M. From this maximum i t  
declines, without interruption, to  the minimum before midnight. The totkt1 
number of rainy hours from midnight t o  noon is 46 per cent. of the whole ; 
and between noon and midnight 64 per cent. On the other hand, in the 
day time (6 A. M. to 6 P. M.), the proportion is 67 per cent., and 43 per cent. 
in the night hours. 

Tho character of the variation in the rainy months of the summer 
monsoon does not differ materially from the above. But that of the 
hot 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 
SeaSOn8. 

HOWRE A. aa. 

* 
S 
d 

Ia inn:  June toOctober, 298 327 
Rot searon : March to -- May, .............. 1 28 ' 29 
Cold acaron : November 

to~eb-, .. ...... 1, 18 

348 363 

32 28 

2 8  PO 
I 

364 410 

.30 

21 

2 d  2 1  28' 2 j  24 

10: 20 20 28 2s 
I I i 

2 s s s s s s s e s ; -  
N B * ~ O ~ ~ a 2 - i 2  

H e 3 e a l u a W h m Q - d  - - - - - -  
4 

0 

468 376 373 373 367 

E! 

0 

605 

, 

34 
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The variation in the rainy months is, then, almoet identical with that  
above described, the chief difference being that after the afternoon maxi- 
mum, the decline is more rapid. The heavy rains of the monsoon months 
are, then, mow particularly rains of the day time, favoured and accelerated 
by the diurnal rise of temperature, and declining with. the decline of the 
sun's heat. I n  a nearly saturated atmosphere, the rapidity with which 
vapour ascends from lower to higher levels, and eventually becomes dynami- 
cally cooled and condensed, depends on the temperature, increasing 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 variation. Indeed, as may be 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 cumulue cloud, indicating the 
state of saturation at heights of from 2000 to 7000 or 8000 feet, is equally 
determined by the rise and fall of the temperature, and in ite mode of 
formation the rain-cloud of the summer monsoon is essentially eumulw. 
The hour of least frequent rainfall, which in the summer monsoon would 
eeem to be between 10 and 11 P. M., is probably also that of leeet cloudinem. 
The horary variation of cloud is not known for Calcutta, but I found some 
time since on examining the registers of a number of Bengal stations, a t  

* 

which the cloud proportion had been recorded for some years a t  4 and 10 
A. M. and P. M. that the average a t  10 P. M. was very co~~siderably below 
that observed a t  other hours. Kreil has noticed a similar fact a t  Vienna, 
and Neumayer in his discussion of the ~b&rvations of the Flag-SM Obaer- 
vatory a t  Melbourne, also finds that, on the average of the year, thew i a 
strongly marked minimum about this hour. Kreil explains this tendency 
t o  the dispermon of cloud, after sunset, by the compreseion which the lower 
atmospheric strata undergo, in consequence of the general contraction and 
eubsidence of the mass ; to which action he also refers the coincident h- 
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metric rise and maximum. I n  any m, 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 not reached till some time after sunrise, aiz. ,  
about 6 A. M. I n  the Melbourne curve of cloud variation, this is also 
about the epoch of the diurnal maximum, and as already remarked it is that 
of minimum temperature and maximum humidity a t  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 precipitation of rain is a somewhat com- 
plex function of the temperature and pressure variations ; or inasmuch as 
the latter is an effect of the former, of the temperature variation producing 
two conditions which are in part mutually antagonistic in their effect on 
the rainfall. To sum up the results of this discussion, I would suggest the 
following ns a possible explanation of the rainfall variation. The cooling 
of the atmosphere after 3 P. M. in the first place checks the production and 
ascent of vapour, as well as of convective atmospheric currents, and (adopt- 
ing Kreil's explanation of the barometric tides) causes 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 end 
a fall of rainfall frequency from the absolute maxilnum to  the absolute 
minimum of the 24 hours. m bout 10 P. 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 cloud and rain. When the 
re-expansion ceases about 8 or 4 a. M., the loss of heat is still operative 
in the same direction, though less powerfully ; but, after sunrise, the direct 
effect of the solar heat is to diminish cloud and rainfall, while raising the 
pressure of the lower atmosphere ; and it is not until this increasing pressure 
has nearly attained its maximum, and the ascent of vapour has become 
eufficiently active to  prevail over these f i s t  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 vapur  and convective currents. 

This explanation, I 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 t o  predict the course of the changes a priori, because the several 

This is of wune an aewmption an regard8 the cloud maximum. 
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actions being to a certain extent mutually antagonistic in their on 
the formation of rain, i t  would be impossible to foretell, in the absence of 
direct observations made in the cloud-forming strata, when and how these 
effects would mutually balance, and in what measure and a t  what epochs 
one or the other would become predominant. 

I n  the dry m d  hot season the diurnal course of rainfall variation is 
very different from the above. The diurnal epoch of minimum is not very 
distinctly indicated, but would appear to fall about sunrise. There is, how- 
ever, but little variation from midnight up to 9 or 10 A. M. ; and after t h h  
only a slow rise up to 2 P. M., when the increase becomes more rapid. 
About two hours before sunset there is a sudden rise of about 50 per cent., 
and the hour of maximum raininess occurs between 7 and 8 P. M., the num- 
ber of recorded falls being then six times aa great as at  sunrise. This very 
striking feature of the hot season is due to the well-known evening storms, 
commonly called North- Weeteru, 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 I n  Lower Bengal they are especially frequent, and the 
favouring conditions appear to be, the presence of a certain ~uoderato 
supply of vapour brought by the coast winds, a high temperature at  and 
near the ground surface, and a dry westerly wiud from the interior of the 
country, which in Lower Bengal blows chiefly as an upper current from the 
plateau of Western Bengal, but during the hottest hours of the day, when i t  
is a t  its greatest strength, produces a 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 sunset, and that from the 
direction of the coast gains in prevalence, producing a calm in the interval, 
that North-Westers chiefly occur. They rcceivo their name from the fact 
that the storm-cloud most commonly originates ib the North-West, and 
advances or rather forms up with great rapidity from that direction, the 
formation of the nimbus overhead being speedily followed by violent gush 
of wind from the same direction, which raise clouds of dust and occa- 
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 concludo 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 apparently common 
to  all storms of this class, including the dry and rainless dust-storms of the 
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, in Bengal, a t  least, by heavy rain. It is somewhat 
remarkable that their most frequent occurrence coincides with the most 
rapid cooling of the atmosphere, but i t  must be observed that as a general, 
if not invariable, rule the cloud canopy in which the 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 P.  M. 

to 2 A. M. 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. - 

The general conclusion to  be drawn from this discussion is, that the 
conditions which promote and determine precipitation, are different a t  
different seasons. I n  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 
determined thereby. In  a minor degree, the opposite action, viz., nocturnal 
cooling, under certain conditions, produces the same effect, but this is com- 
plicated with those of the internal movements (the compression and erpan- . 
sion) of the atmosphere, which are another effect of the oscillation of 
temperature. In  the comparatively dry atmosphere of the hot weather, 
the precipitation is chiefly that of storms, which are spasmodic movements, 
arising from the subvcrted equilibrium of the superimposed strata; and 
these are most frequent when the atmosphere as a whole is cooling most 
rapidly. They are probably the effect of unequal cooling. 
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V.-Becord of t i e  O c ~ ~ r r m e  of Edhquakea in dsaam during 

Duration. Date. 

From 8 to 12 se- 
conds. 

Ascertained that this shock was not felt in the following districts : Cachar, 
Gloalp6ra and 

District. 

3rd Feb. 1878. 

Time of 
occurrence. 

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

Darrang, Tezpur. 

6th Feb. 1878. 

11.52 P. M. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

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

Do. 
Do. 

Godpira. 

Darrang, Tezpur. 1 P. M. 

Each shock from 
10 to 15 seconds. 

Do. 1 11.30 P. M. 

J 
About 30 or 35 $0- 

conds. 
About 4Q seconds. 
About 10 seconds. Shillong, (Khshsi and 

Jaintea Hills). 
Do. 

Gauhhti, (Kamdp). 
Do. 

Turl (Glro Hills). 
Do. 

Barpeta (KamrGp). 
Do. 

(Goalpira), DhGbri. 
Do. 

Nowgong. 
Do. 

Cachar. 
Do. 

Do. 
5 seconds. 
3 seconds. 

7.18 P. M. 

10.30 P. M. 
7.15 P. M. 
10.45 P. M. 01 
there abouts. 
7.30 P. M. 
10.15 P. M. 
7.30 P. M. 
11 P. M. 
7.30 P. M. 
10.90 P. M. 
7.30 P. M. 
10.5 P. M. 
7.50 P. M. 
11.50 P. M. 

About 20 seconds. 
About 10 seconds. 
Not given. 

Do. 
About 5 seconda 
About 3 seconds. 
About 10 seconds. 
About 5 seconds. 
About 2 seconds. 
About 1 second. 

N. B. I t  was not felt in the Ndga Hills, Lakhimpur and Sibshgar 
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1878.-C%~nmuniaatad by tAe Cnmr Comaaroms OF A s s u .  

Sylhet, Nowgong, K h b i  Hille, Qdro Hills, Lakhimpur, Sibdgar, Ndga Hills, 
Kamrbp. 

Apparent 
direction. 

Not noticed. 

N. Westerly di- 
rection. 

Extent of damage, if any, and general 
Remarks. 

A smart shock; preceded by the usual rumbling noim. 
No damage done. 

The rumbling noise that preceded the shock wan very 
loud and distinct. The shock itself, slight. No da- 
mage done. 

Sylhet, Nowgong, KhBei Hills, Gdro Hills. 
Sib-. 

Not noticed. 

Do. 
W. to E. 

Do. 
W. to E. 

Do. 

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

Do. 
N. W. to S. E. 

Do. 
N. to 8. 

Do. 

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. 

I1 No damage done. Both mart shocks. 
J 
There were two shsrp shocks but no damage done. 
One shock. No damage done. 

No damage done. 
No damage done. 

Two mart shocks were felt. 
Only one shock, which passed very soon. 
One shsrp shock. No damage. 
No damage. 
A alight shook. 
A very slight shock. 

Districts. It was felt in Sylhet, neceesary particulars were not noted. 
7 
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I 

1 
Date. 

25th Feb. 1878. 
Do. 
Do. 
Do. 

District. occurrence. Duration. 

Nowgong. 
Shillong, (K3Psi Hills). 
CachPr. 
Goalpk.  9 P. M. 1 second. 

Ascertained this shock was not felt in the district of Kamhp, 

Do. I Shillong, (Khasi ~i l ls) . l  2.90 P. M. 1 3 eeconds. 
A w e w e d  that this shock waa not felt in the following districts ; Sylhet, 

Ascertained that this shock was not felt in the following districts : 
19th April, 1878. Jorehht sub-division 9 P. M. / of Sibdgar. I 
Ascertained that this shock was not felt in the following districts : Sylhet, 

KhPsi Hills and 
23rd April, 1878. Jorehat sub-division 4.30 P. x. 10 seconds. I of Sibmgar. I 

Not felt in the following districts : Sylhet, CachAr, Goalpire, Q6m Hills, 

13th April, 1878. 
Do. 
Do. 
Do. 

9.30 P. x. 
10.45 P. M. 
10.5 P. M. 
10.50 P. ar. 

Nowgong. 
Ghillong, (KhPai Hills). 
Qauhtiti, (Kamnip). 
Tezpur, (Darrang). 

29th April, 1878. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 

5 seconds. 
6 seconds. 
a few seconds. 
8 to 10 seconds. 

Samaguting,NagaHills. 
Nowgong. 
Shillong, (Khisi Hills). 
Darrang, Camp U m g .  

Sib*, ( R e d  Qrs.) 

Lakhimpur, Dibrughar. 
KamrGp, Gauhhti. 
Golaghht sub-division 

of Sibshgar. 
JorehPt sub-division 

of Sibshgar. 

1.30 P. M. 
2.30 P. M. 
2.37 P. M. 
2.40 P. M. 

2.60 P. M. 

2.51 P. M. 
3 P. M. 
Noon. 

Not noticed. 

6 seconds. 
5 seconds. 
30 seconds. 
8 to 10 seconde. 

Less then 1 ae- 
cond. 

3 to 4 seconds. 
A few seconds. 
Not noticed. 

10 seconds. 

Ascertained that this shock was not felt in the following 
2nd May, 1878. Shillong, (as le i  Hills). 2.30 A. M. About 10 seconds. 

Do. Nowgong. I Night. ( Not noticed. 
Not felt in the following districts : Sylhet, Cachir, Goalpha, G h  

4th Fo: 1878- / Nomgong. 
Tezpur, (Darrang). 

12 P. x. 
1 A. M. 

About 5 seconds. 
12 to  15 eeeonds. 



Apparent 
direction. 

Extent of damage if any and general 1 Remarks. 

Cachir, Gtoalptira, Qiro H i s ,  KamrGp, Darmg,  Nowgong, Lakhimpur. 
Niga Hills. 
Not noticed. No damage. I 

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

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

Sibshgar, Nriga Hills, Sylhet, Lakhimpur, Darrang and Giro Hills. 
N. W. to S. E. I No damage. 
W. to E. 
W. to E. One smart shock. No damage. 
Not noticed. Two distinct and very smart shocks in rapid succession. 

No damage. I 
CachPr, Goalphm, G h o  Hills, Sylhet, SibJgar, Ndga Hills, and Lakhimpur. 
S. W. to N. E. No damage. I 

%mfip, Damn; Nowgong, Lakhimpur, Kh4ai Hills and N6ga Hills. 
W. to E. 
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 distinct shocks felt. ?y were also felt at  Mangaldai. No damage done. rhe 
usual rumbling noise did not precede these shocks. 

No damage. 

No damage. Slight shock ; weather rather sultry. 
A slight shock. No damage. 
No damage. 

No damage. 

districts : Sylhet, Cachir, GoelpSra and Qdro Hills. 
6. to N. No damage. 
Not noticed. I Do. 
Hills, Kamrfip, Darrang, Sibdgar, Lekhimpur and N&a Hills. 
N. W. to S. E. 
8. E. to N. W. 

S. to N. 

Nodamage. 
Two very smart shocks preceded by the usual rumbling 

noise ; no damage. 
No damage. 

CacbBr, Goalp8ra, G8ro Hills, K a m ~ p ,  Sibsrrgar, Lakhimpur and NBga Hills. 



Date. District. occurrenca. Duration. 

- 
18th May, 1878.1 Shillong, (Khihi ~ille).l 10 A. BE. I 4 seconds. 

Not felt in the folloKing districts : Sylhet, Cachair, Qoalpha, Qh HiIls, 

Not felt in the following distriate: Sylhet, Cachtk, Goalpha, Q h  Hills, 

80th May, 1878. Shillong, (Khisi Hills). I 10 P. M. (About 6 aecunde. 

Not felt in the following districte : Sylhet, CaoMr, Qoalpirs, Ohm Hills, 

2nd June, 1878. Shillong, (Khim Hills). 10.26 P. M. About 5 seconds. 

2nd July, 1878. 

Do. 

Do. 

Do. 

Do. 

Do. 

I I 
l e t  July, 1878. Shillong, (Khhei Hille). 4 P. x. 

Ascertained that the shock was not felt in Lakhimpur, 
6th July, 1878. Shillong, (Khhsi Hills). 8.20 A. LC. About 5 seconda 

Do. Tezpur, (Da~ang). 8.20 A. LC. A few eeconds. I I 

I I About 10 seconds. 

No report from other districts ; apparently 

Tezpur, ( D a m g ) .  

GauMti ( ~ ~ p ) .  

SibeBgar, 3 Sibdgar. 
JorehBt, 

Nowgong. 

Samsg6ting, (NQ6 
Hills). 

Not felt in Qoalpkm, QPro Hilla, Sylhet, 

Do. 
Do. 

6.16 A. BL 

6.26 A. x. 

6.4 A. x. 

7 A. LC. 

6 P. x. 

6.10 P. x. 

Gauhiti, ( K a d p ) .  8.m A. x. About 20 seconds. 
Nowgong. About 8 P. x. About 2 seconds. I I 

Ascertained that the shock was not felt in Qoalph,  Krimrbp, Nowgong, 

5 seconds. 

6 eeconde. 

3 seconds. 

20 seconds. 

5 seconds. 

10 seconda 

81st July, 1878. Shillong, ( U s i  Hilla). 10.20 A. LC. A second or two. I I 



8. to N. 1 NO damage. 
K4mr6p, Dsmmg, Nowgong, Sibs@, Lakhimpur and Ndga Hills. 

Apparent 
direction. 

Extent of damage if any and general 
Remarks. 

Kimrbp, Darmg,  Nowgong, Sibdgar, Lakhimpur and NSga Hills. 

N. to S. No damage. 

I(rimrbp, Darrang, Nowgong, Sibdgar, Lakhimpur and NAga Hills. 

N. to 9. Very slight shock. No damage. 

not felt anywhere in the Province. 

8. to N. No damage done. 

Not known. No damage. 

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

E. to W. I No damage. 

N. E. to S. E. 

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

slight. 
No damage done. 

Cachhr, Lakhimpur, Sibdgar and N6ga Hills. 

E. to W. I 
(;him Hills, Cachlir, Sylhet, and Khhsi Hills. 
W. to E. No damage done. 
Not observed. 

N. E. to 8. W. 
N. E. to S. W. 

Darrang, SihBgsr, Lakhimpur, Ghro Hills, NBge Hills, Srlhet and Cachir. 

No damage, three distinct shocks. The centre one most 
severe, loud rumbling noise preceded the shocks. 

One smart shock. No damage to property. 
A very slight shock. No damage done. 

8. W. to N. E. No damage done. 
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Date. 

No reports received from 

Not felt in 
13th Nov. 1878. Shillong, (Khisi Hills). 4.30 A. a. About 5 seconds. 

Do. / Nowgong. / About 4.30 ( About 3 seconds. 

4th Augt. 1878. Tezpur, (Dmng) .  8 A. ac. 

Time of 
occurrence. District. 

30th Augt. 1878. 

No reports received 

Do. 
Do. 
Do. 

Duration. 

Tezpur, (Darrang). 1 6.8 P . / A few ~econds. 

8rd Oct. 1878. Jorehbt, Sibahgar. About 2 P. M. About + a minute. I I 
Gauhdti, (Kimrbp). 
Sylhet. 
Tezpur, (Darrang). 

Ascertained that the shock was not felt at Goalpha, KPmdp, Damng, 
29th Nov. 1878. Tezpur, (Darrang). / 5 A. r. I 5 ta 8 mconds. 

14th Nov. 1878. 

A~certained that this shock was not felt at  Godgra,  

A. M. 
About 5 A. M. 
5.30 A. M. 
5.30 A. M. 

Shillong, (Khisi Bills.) 12.20 A. aa. About 15 seconde. I I 

4 to 6 seconds. 
2 seconds. 
A fern seconds. 

Not felt at Goalphra, Krimrbp, Nowgong, Sibdgar, Lakhimpur, 

1st Dec. 1878. 

Not felt at Goalp4ra, KbmrGp, Darrang, Nowgong, Sibdgar, 

Not felt in Goalpbra, KAmrGp, Darrang, Nowgong, Sibshgar, Lakhimpur, 

Shillong, (KhisiHills). 6;) P. ac. 

8th Dee. 1879. 

Not felt in I(jlmAp, Darrang, Nowgong, Sibsigar, Lakhimpur, 

I I About 5 seconds. 

Shillong,(Khihi Hills). 11.30 P. M. About 5 seconds. 

25th Dec. 1878. 

I I 
Tezpur, (Darrang). 12.42 P. x. A few seconds. I I 



Apparent 
direction. 

Extent of damage if any and general 
Remarks. 

W. to E. I Nil. 

N. to 8. ( No damage. 
the other districts. 

other districts. 
W. to E. No damrrge done. 
N. W. to S. E .  Do., a very slight shock. 

Prom N. E. Two shocks, preceded and succeeded by a loud rumbling. 

from other districts. 

9. E. to N. W. 
E. to W. 

One shock, no injury done. 
No damage. 

N. to S. 

Not noticed. Very distinot and marked while i t  lasted. No damage done. 
Sibsigar, Lakhimpur, Cachb, Qaro Hills and Naga Hills. 

No damage done. 

Nowgong, Sibsigar, Lakhimpw, Cachhr, Sylhet, Ndga Hills and Q6ro Hills. 

Lakhimpur, Cachir, Sylhet, Qiro Hilla and Niga Hilla 

Not noticed. 

W. to E. 

I No damage done. 

No damrrge done. The actual shock was slight but the 
rombling and noise preceding the shook was unusually 
loud and marked. 

No damage done. 

Qoalpdra, Cachdr, Sylhet, a i r 0  Hills and N6ga Hi& 

Cachir, Sylhet, Nags Hills, Giro Rills and Khhsi and Jaintia Hills. 

Cachh, Sylhet, Qiro Hills, Khhsi and Jaintia Hills and Niga Hilla. 

Not observable. A very slight shock. 
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TI.-On soma s x p e r h t t  made at 8. N.'t Miat in Ca2eutta w mining 
rSiLvm into Rupcsr.-By COL. J. F. T ~ A N T ,  B. E., F. B. s., &., 
Miter of the Miat. 

(Received 22nd h h  ;-Red 2nd April, 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 further processes in coining is also to change the constitution 
of the alloy. In  order, therefore, to produce Rupees of standard weight and 
finenese, it has always been found necessary to allow for these changes. The 
ru le  by which this allowance was made, however, did not seem to  me to 
have any good foundation, and, while generally speaking the resulta were 
fair, there were occasiond departures which convinced me that it could be 
improved. The rule here has been to make the alligation to standard 
++ of silver : sciesel being assumed to have this fineness-then copper waa 
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. 

I t  was clear then that mlver in the form of wiseel was not supposed 
to refine, and next that the whole of the change was not supposed to  occur 
in melting, but partly to depend on the further processes. The last waa s 
matter which was evidently more than probable; and as regards the tint 
Col. J. T. Smith, late Master of this Mint, had many years ago shown that 
after a time a silver alloy ceased to refine. I t  seemed 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 qnsnti- 
ties) with silver was not exposed to oxidation in the furnace ; but on thie 
hypothesis it became absurd to add extra alloy on silver of 900 milli6mes 
of fineness as on fine bars. I thought too that I saw that the variations 
which such an error would cause really took place, and resolved therefore 
to investigata the whole matter experimentally. 

Silver at this Mint is reported to 0.2 of a millibme : when an alliga- 
tion is made, it is usually arranged that there shall not be a great number 
of finenesses used, and as each quality will be composed of several samples, 
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 i t  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. 
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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 I call the " Theoretical Pinmeas." When the 
contents are melted and well mixed, a small spoonful of the fuaed alloy is 
granulated and from this a muster is delivered to the h s n y  Master : the 
fineness of this I have called the '' Pinmess of Pot," i t  is generally greater 
than the Theoretical fineness. I n  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 laat determination is the least satisfactory ;however uniform the melted 
mixture may be, the alloy is not equally distributed in the resultant 
ingots and every after process tends to increase this irregularity ; so that a t  
last, not only are the various coins different in their fineness, 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 from the centre of 
the coin, and I have called the result " Pinenerrs of Coina." 

During these experiments 10 pots were daily alligated to the same 
Phemetical Piinenear : I have thus had a measure of the accuracy of the 
Assay Reports, and I have used this for calculating the probable errors of 
the theoretical henesses, in a way which (though somewhat arbitrary) seems 
to  me sufficiently accurate for the purpose. When the probable error of an 
Assay Report is known, it is easy to calculate 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, I have 
preferred assigning to each quality of silver the same probable error of 
fineness as though dl had depended on a single report. 

As any erroneous hypothesis as to the quality of acissel uaed would 
clearly have vitiated the results, I had a quantity melted down, assayed, and 
laminated, each pot being kept separate, and thus I had metal which waa 
of known fineness-save the small change from lamination which would 
equally be shared by all scissel-but which I conceived would be subject 
in melting to the same changes as scissel itself. 

I had intended to keep the work from each pot separate d l  through, 
but after a certain point this wee found impracticable, and the coins from 
single day's melting have been mixed. After I had completed the greater 
part of the calculation for this paper, I found that, by a careless blunder, 
there had been a mixing of the coins of the second and third days' meltinga : 
m d  though I could only prove that it had been slight, and it probably would 
not have seriously dected the result, I had the work of those days repeated 
m d  I use this repetition, though the results are not nearly so accordant nr 
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those I first bad. This ir the reason why the melting numbem do not ran 
mntinuously from 89 to 98 ; 90 and 91 being omitted and 114 and 115 
inserted. 

m e  following table shows the mean r e d t r  for each day's work with 
their probable errom; the quantities of scissel and copper used daily are 
approximately shown. The unit of weight is a blah of 180 English 
gmins. A pot contains close on 12,600 tolahs, or 687.5 ounces troy, and 
the whole quantity of standard silver melted and watched wm about 
12,45,000 tolahs, or 466,875 ounces troy, or about 14,621 kilogmma 
What is not accounted for as scissel or copper wm refined bar silver of 
about 997 h e .  The scissel was about 916 fine. 
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It will be aeen that two meltings have been made for each proportion 
of copper. If C represent roughly one hundred tolae of copper, and 
we group these determinations in proportion to the quantity of copper, we 
shall have : 

Pota - Theory. I Coins - Theory. I Coina - Potr 

It ie 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. 

Lf now we assume a + m to be the refinage in melting, when cn is the 
coe5cient of C above, and y to be the refinage in passing from the Ingots 
to Coin ; we shall have 

5 values of a + mx of nearly equal weight 
5 - y of sufficiently equal weight 

and 6 values of a + mx + y, which being the sums of the others we may 
neglect. 

From these equations we get the following values : 

a = - 0'085 +_ 0.088 
s = + 0.109 0018 
y = + 0.583 f 0-051 

The large probable error of a compared with its value rendere i t  v e v  
doubtful if there ie any real change in scissel melting. What there is 
seems to be towards loat o f $ n m a t  and it  is quite certain that silver evapo- 
rates; for, in the Regenerators and flues of the Gas Furnsces (now disused), 
the soot was found to contain silver. 

The other quantities are clearly marked, and the small probable emt  
of z shows that the hypothesis that free copper only burns is probably true. 
H d  a been assumed = 0, the value of r would have been 0 095. 



The value of s shows that sufficient copper burns away t o  raiae the 
fineness by 0.109 millikmes for each 100 tolahs of free copper and this 
quantity should be added aa extra alloy : and the value of y shows that, 
during the processes of converting ingots into coin, sufficient alloy ie 
removed to make the coins 0.583 of a millieme h e r  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 + 0.085 - 0.683 - 0.109 C 
or 916.169 - 0.109 C. 

Now if S be the amount of pure silver in a mass and W be its weight, 
S W 

the fineness f = ViT and dW = - - elf. 
f 

If in this equation we put W = 12,500, f = 0.916667 and df = 
0.000109 C, we shall have d W or the additional alloy = 1.48 C. 

Practically then to get Rupees of standard fineness we should dig& 
t o  916.169 and then add It 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 a t  all volatile or very oxidable 
the above rule would not serve of course. So far as possible i t  is sought 
t o  guard against this by melting all low-touch or suspicious silver before 
receipt and heating i t  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. I t s  mean 
value is 0,0276 of a millihme. Hence the probable error of the report of 
a pot is 0.087+ of a millihme. As each report is the mean of two single 
assays, the probable error of a single assay will be 0.123 millihmes. 

Again, the probable error of coins used above is derived from 20 single 
assays of coins ; its mean is 0.0806 milli2mes, thus the probable error of a 
single coin assay on the mean of all will be 0.360 millihmes. This probable 
error is  the probable error of a single asmy combined with the probable 
error of a single coin as compared with the mass from which it is taken. 
The former has been found 0.123 millihmes, hence the latter will be 0.139 
millismes. 

- Again, i t  is customary here to check the single assays of coins daily 
by a double assay of the melted mass resulting from 20 coins spoilt in 
the stamping presses. The probable error of each such report is combined 
of the probable error of the mean of 20 coins together with that of a double 

I have assumed that 0.1 of a millieme is a sufficient approximation in 
the Theoretical fincnoes. 
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assay, or is 0.116 millihme. The usual daily check is one such report from 
a melting and 10 from single assays of coins, and, as the probable errors of 
these values are 0.116 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 0081  millihme. 

In  receiving Bullion about seven separately assayed parcels make rr lac 
(1,00,000) of Rupees in value. The probable error of an assay report has 
above been found to be 0.087 millihme and that of alac (in value) of Bullion 
8.29 Rupees from assay only. The probable error of a lac of coinage is 
8.1 Rupees from its assay, which shows that even for this small daily 
outturn, 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 9 ,  ,# 3'60 ,, . ,, 
3 9s  93 4.27 ,, I J  

4 99 19  4.95 ,, 11 

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

If them checks stood alone, it would be impossible for a Mint Master 
to  feel any confidence in his 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. 
I n  practice a coin beyond the legal remedy of two millihmes in fineness 
is almost unknown, but the law is ;ow probably as exacting as i t  is 
possible to make it. 

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

To obtain these data was the primary object of my experiments : incid- 
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 : 8 tolahs are equivalent to 8 
ounces Troy; the English Pound contains 88'88889 and the kilogram 
85.73526 tolahs. And hence- 
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1,00,000 Rupees rhould weigh 1,00,000 tolahs. 
99 87,500 ounces Troy. 
JJ 2,!571.4!290 P o d  = 1.14796 Tom. 
n 1,166.3811 kilograrrm. 

The Melter receives hie silver in bara and lumps, snd alro as tci-1 and 
rejected blanks and coins. The portions for each pot and its proportion 
of copper are separately delivered. His results are- 

1st.-Ingots which can be weighed as soon as cleaned. 
2nd.-Chippings from the bars and spillage which require to be cl- 

ed before weighment : usually next morning. 
8rd.-Ends of ingots and pieces cut off before delivery to the k i n r .  

tor ee not being fit for straps. 
4th.-He hae droeses and sweep which contain more or less s i l w  

and of which the value cannot be known till later. 
The following table ahows the results obtained in this department from 

these experiments, a8 to which it must be noted, that while the metal is m- 
curately weighed to the Melter, the future weighments are less accurate until 
it takes the form of coin, for it would be imposeible to give the same time 
and care to weighments which are mere checks that are necessarily g i v a  
to the more important ones ; or to use balances for them as delicate. 

He'ting Weight given 
No. 1 toPeltu.  1 

Oaod Ingots. I Heada and I Particlea 



1879.1 on Cbining BiZuer into Rupess. 63 

Hence it will be eeen that  about 4+ per cent. alone of the weight is 
unaccounted for a t  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 14 per cent. on the free copper, the loss 
on that metal would have been 607.2 tolahs, leaving only 126'6 tolahs 
or 0,010169 per cent. of the value as a r e d  loss, but what is shown above 
fairly represents the experience of some years as regards the net loss of 
weight by burning. 

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. I n  all the succeeding processes 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 
(till the blanks are cleaned) a small portion of oxide adheres and thus the 
weight is increased. 

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 that in a mean of several years the result 
of crediting the recoveries of sweep &c., 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 silver is 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 
missel is sensibly increased. 
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The b l a n b  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 arb too heavy have their weight 
reduced. This used fo be done by hand, but we have recently made a 
machin'e which deals satisfactorily with about 1500 blanks an hour. As the 
farther processes of coining reduce the weight of the blanks, an allowance has 
to  be made here for this reduction, and i t  is part of the adjuster's duty not only 
to  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 so that the error would accumulate. 

- 
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 i t  includes heavy blanks reduced, but only whole bags are sen+ 
on, and thus not only has the percentage sent on been smaller but i t  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 thie 
and give a comparison with the old method of filing by hand. 

I n  December 1878, 283,639.9 Tolahs of blanks were reduced 
by machine to  282,366.5 

- Silver removed 1,2734 

The recovery was 1243.4 Tolahs of particles worth 1173.61 h., 
&owing a low of 2.356 per cent. in meigllt of particles 

and 7.836 ,, ,, in value of the silver 
. . 

Tale of Blanks. 
Melting 

Delivery to hLilling Dept. 

Light. 

2,764 
2,345 
2,248 
2,207 
1,928 
1,369 
2,186 
1,708 
2,213 
1,306 -- 

20,263 

2.76770 

Tale. --- 
66,000 
70,000 
70,000 
70,000 
70,000 
72,000 
70,000 
70,000 
70,000 
70,000 

698,000 

74,124 3,086 
73,906 2,416 

Weight. 

66,036.9 
70,042'6 
70,046.0 
70,044.0 
70,044.6 
72,046.4 
70,044'1 
70,0441 
70,0455 
70,046.6 

- -  
698,4364 ----- 

Yedim. 

63,933 
68,928 
68,790 
69,283 
69,969 

.71,277 
67,971 
68,232 
67,783 

-- 

Percentage. 3.39633 

70,847 

687,003 

93.83697 
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I n  December 1877, 238,349.8 tohhs of blanks were r e d u d  

by filing t o  232,0494 

Silver removed 1,300.4 

The recovery was 1223.7 tolahs of particles worth 1129.25 Re., 
ahowing 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 bsg hag 

been increased 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- 
come rupees. 

The adjuster pasaes on the blanks to what is here called the W i g  
Department, but in the Royal Xint  the work is called Marking. I n  this 
process, a few blanks are spoiled when the setting of the machines ie 
defective. The final annealing and pickling come next, and the rupees 
lastly issue from the Stamping Press, only requiring examination before 
final issue. 

I have not thought i t  worth while to give here the  separate results in 
the rooms devoted to  these purposes severally. Defects in the Yilling Dc- 
partment and those in the annealing sometimes pass till they are found out 
in the presses or in the final scrutiny. 

I Blanb from Adjuster. 1 Rupees fit for h e .  

89 
92 
93 
94 
96 
96 
87 
98 

114 
116 

Sums. 

Percatage of blnnls. ( 97.68080 /rsr of weight in wurk W C l  

Tale. 

66,000 
70,000 
70,000 
70,000 
70,000 
72,000 
70,000 
7Q,OOO 
70,000 
70,000 

,---- 

698,000 

Tale. 

64,838 
67,940 
68,956 
69,005 
67,910 
70,469 
67,738 
68,607 
68,068 
68,407 

681,812 

Weight. 

- - - - - -  
Tolahs. 
66,035.9 
70,042.6 
70,045.0 
70,044.0 
70,044.6 
72,046-4 
70,044.1 
70,044-1 
70,045.6 
70,046.6 

698,438-6 

Weight receipt. at rate of 

Tolahs. 

----- 
682,223.4 

Weight mmage. after - 
Tolahe. 
64,83kO 
67,9439 
68,961.9 
69,007'8 
67,B11.6 
70,458-6 
87,736.8 
88,606.6 
68,057.4 
68,411.6 

681,829.9 
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We have already seen that 59.1437 per cent. of the weight of ingots 
is converted into blanks. These were in tale 732,124, of ~vhich 687,003 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, dl 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 aa they leave the adjuster lose in 
after processes 394.2 tolahs, or 70,956 grains, in weight. Thus the avcmge 
loss on each is Oe1W7* 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 taken to keep the coinage of Indiato 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. 

Thin amount, like they of the 5eneea (see note p. 60), varies with manipulation 
and the quantities are dependent on each other. 
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(With Plates IV, V, V I ,  and V I I ) .  
Perhaps in no other part of the world can be found a parallel to  the 

small and peculiar region immediately E& of Assam, and that separates 
India from China. 

On each side of it we see a large Empire, numbering its people by 
hundreds of millions, densely located, and who have been for many centuries 
conspicuous for their industry and intelliience, 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 a t  any reasonable elevation are demonstrated. I n  most cases 
the routes must crose a t  least 10,000 feet or more, besides being proverbially 
difficult. 

Amim 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 diecovery of a good trade route between India and China, has 
long exercised many minda Routee w i d  lower and upper Burma, to 
Yunan, have been of late years advocated and partially tried, but aU 
present a consistent feature in the ertrerne ditlieulty of the m t r y  beyond 
a certain point. 

The experience of the Grouvenoi Miasion clearly confirms this, and 
indirectly points to the necessity of crossing the intervening valleys higher 
up-(the country befween Momein and Yumn being reporbed extremely 
difEcult). 

Keeping thew facts in view, a few remarks regarding the old route 
out of Eaetern Assam, via Patkai, and the possibility of a good trade route 
with western China, w i d  the Sittang country to the Pang-tse-ki&g, may 
be of some interest. 

Some years ago attention was directed to this mute and endeavour8 
made to induce Government to explore it. 

In 1868 Mr. F. A. Goodenough of the Calcutta 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 s success. The lmel authorities, however, viewed the propoeition 
with such marked coldnem, that no sotion waa taken in the matter. 

In 1868 Mr. H. L. Jenkins crossed the Patksi near the head watera 
of the NamrGp river, discovering the Nongyang lake on the other side 
but he was unable to proceed further that year., 

In  1869 he again started in company with Nr. A. 5. Peal, md followed 
the track of the previous year, and passing the Nongyang lake, found no 
serious obstacles until they reached the first SingphG villages at  Nfimybng 
in the H6kong valley,* where advance was prohibited by the chiefs. 

after fruitless attemp& t6 overcome their opposition, the party waa 
compelled to return to Besam, selecting the route by which Dr. GrifIiths 
passed from Assam to  Burma in 1887, and which is more to the weat. 

By the route in, the line generally waa both more circuitone a d  
difficult. 

Remarking on the latter Mr. Jenkins says, " It is much to be 
" regretted that GrBths  chanced to take this route, for it is doubtless 
" owing to hie deecription, that a general impression ha8 ariaen that the 
" Patkai range is a formidable barrier ereeted by nature to prevent com- 
" munication between India and the countries lying to the East." 

Having been more carefully and recently described than the others, 
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" Griffith's route" hw corns b be taken ee o type of the di%kult$!eo on this 
question, and hae undoubtedly led many into error. 

!&acing tbe subject back, we find that in 18143 some 6,000 Burmeee 
troops and 8,000 aurilieriea er& Patkni infio hwn, et the invitation 
of the Baja (Chandrakwt). 

Soon after, it ie said, 80,000 followed under Ktm BQingbi, who re- 
turned to Ava in 1818, leaving abouk 2,000 men behind bha ia Bssosl. 

About 1821 bd+ha Thilawa, the Burmeee gqjed ip B w m ,  wes involved 
in disputes with us, an1 in 1822 Menghi Maha M u b  led 18,000 men 
over Patkai and mode Anam virtually a Blvmeae province. 

In 1824, war was declared by mi, oad the qneation ofroptes into 
Burma was eagerly d k d  Four were declared practicable, two by WS, 
and two by land, i. e., 
Land route, Calcuttm to Ava vi8 Asssm, 1,483 milea oad 170 by8. 

#J ,I r, J h i F ,  1 , ,, 107 99 

sea route, ,, 9, d b r a o p n ,  W ,  8 9 9 ,  
s s  Y 9, aoPBQ, 1,W ,r $9 8 ,, 
Of the land muteq it was settled that the iine oid &wun, aad over 

Patkai was by far the beat, blrt tb& ui& b q i b  de&g better tromporb 
far stores waa dtindely adopted. 

In 1828, Liaut. mawtit m p o N  on the route by which the Burmese 
had entered Assam, and it was no doykt on this that Pembarton relied in 
hie " Report on the ;N. E. frontier" in 1886. 

" Tbe pasaege of the Patkai," he rewlca, " is repreeenited as easy 
",when oompared to the myen or eight equally lofty ranges that muut be 
" crossed between C& and the Mwipuri valley." 

On all occasione Pembertou wrote in hi& imme of tbis pass, and, 
after his surveys on the Munipnri aide, we may consider of the 
best authoritiee on the matter. 

Sir Ashley Eden hae truly mid that no man befvm, or aince, has ever 
had such opportunitiee af ~Uect ing  reliable iqfolzpetion w the subject, 
and very few would, or could, make en& good w e  of them. 

It was in 1887 that Dr. Griffithg, who waa me of the Tea C h i s -  
sionere, crowed from Bsesm to Ava. Yet though he started frem Bk, and 
p s e d  Mainkwan, his route over that portion nowhere co;pcjded with 
Pemberton's account of the old Burmeee ope. 

After leaving Biea, in Assam, he took a coneiderable detour to the wed, 
the reason for which is not I think to be found in hia jo~rnd ,~but  is 
attributable to the fact that along the old route villeges were maintained, 
so that not only w w  the route itaelf always kept more open and in repair, 
but provieions obhhable dl along. 
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Whether these villages were kept thew 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 pursuing the old route 
up the N a d p  river, towards the Loglai basin, we find he made a sudden 
turn westward and passed through the " Morang N b a "  country, crossing 
Yatkai near Yugli at 5,000 feet elevation, and subsequent ranges at  8,500 
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 waa compelled to go where them 
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 occur ; in few places are they continuous for any distance ; the 
water parting is often cut up into distinct 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 feet 
elevation, and it is evidently near here that the old route lay. The basins 
of the NsmrGp on the north and Loglai on the south, so closely approach 
each other from oppoaite aides, as to leave but one  oh 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 i 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 

d' 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 Namdp 
" Nulla, on the banks of which good camping ground is found 16 miles 

from Bisa. 
" Between the 1st and 2nd atages two hills are crossed, the TontGk 

" and the Nunnun, neither of which present any difficulties that might not 
'' be easily overcome. The NamrGp flows between these hills, and the 

Nunnun* falls into it a short distance from the second encampment ; 
Namphdk. 
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there is but little jungle in the vicinity of the camping ground, which 
a has space for a tolerably large body of troops. 

" The distance of this stage is 12 miles. 
a The third stage, which extends from the Nunnun to the Kasi Nulb, 

" flowing a t  the northern foot of the Patkai hill, is about 7 miles. 
Bfter lekving the Nunnun and crossing a low hill, the N a d p  is 

" again reached and its bed travelled over for 5 miles. - 
" This portion of the route is the word, as the bed of the nulla is 

" filled with large stones and rocks over which the traveller finds i t  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 ridge, the 
" distance is about 4 miles, and the ascent is said to be very precipitous, 
" but i t  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 wodd not readily overcome. 
" From the Krrsi 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. 

" F r ~ m  the Loglai to old Bisagaun, the original site of the Singphu 
a tribe, not far from the gorge of the pass on the southern or Burmese 
" side, there are six marches none of which are either very long or diffi- 
'' cult." 

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

Both follow the Namnip for some distance and then leave it where 
the river makes a long detour to the east, and near to the village of 
NamphGk, 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. 
I t  is extremely probable that the old Burmese route thst Pemberton 

,I 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 stilt lower. 

From the foregoing i t  is obvious that the old route held longer to the 
basin of the Namnip, and debouched on the Loglai higher up, thus escaping 
Digum B6m ; the two routes, however, are near each other, and fairly direct, 
which CSri5the' was not, but it is only by a careful study of the locality 
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that the beet eite could be found, dl ia now foreef, a d  the mute line wiH 
have to be re-diecovered ; there however be little aoubt tkt it or~eaed 
Patkai close to this point, and p b a h l g  at lese fhaD 2,600 feet above the 
sea level, and my 2,000 feet on the spot. 

The approtwhea to Patkai at the put h d i W  present no k & l e  
dault iee on either side ; umbdkdly a sk ip  of billy ooantay ertepda for 
some distance north end muth, pu$2ea ta the meio mage or ~.ngeq but 
the country on the narthem flank oo& of tolerably bm bills l ad  rolling 
land, and on the other aide, if seems to be m p d d  betaeen Digurnphi 
and the Turong. 

The paths on that side, in fad, aw now m a  maidy to diream-beds 
between which they croae low epm; fhe lsttea ia c h n n e f e o  of the 
mute between Loglai snd Namyung, whem it goer by the K a h ,  Ndp, 
Y6ng&, and Ymgmoi, to the village of Nbyting ia tbe H e w ,  or 
Dinoi, valley. 

I t i a n d o & d e t h a t e w r s i n ~ d a n r ~ ~  of Asm~dPeunnrosf 
worb  W akl& Q r o u b  befweem In& and Chine, treat the p m g e  of 
them rangag ar an dm& kupecable obrtatle. 

Exmptimg by P e h -  and 1~~ Mr. E L. hnkine, if ia gaaeaPl)y 
looked on as a subject hardly worth discussion, or invedigdion. 

It b .baken for -fed that there ir no gad, or emn feir, roate from 
Amam uiB Hhkong t~ the 8Mn Ststea, a d  tihe fathi is q y  an 
impaamble M r ,  whereu the truth b -that the mare the ma* is investi- 
gated the more likely it appears thst this old route will turn out to be not 
only the beet, but perhaps the only ~vliilahle bade-mute o d  d upper 
Amm, by which we epa g& anywhere Emit. 

From the eummit of Patkai, near where fhe old route cromd, tbe 
view mu&-weet ia acmes a rather large triangular w a y  having a eiteet of 
water in it called " Nongyang" several miles long, and a wooded island 
h a r d 8  $he esebern estremity. The " Nongyang RiPer" falls in fmm the 
west after a course of 12 or 14 miles, mainly between two high and oontiP- 
mans ridge& each celled Patkai, h t  were mosed by Dm. Gdlithe and 
Bayfield, and which river has generally been conaidered the boundary between 
Amam and Burma a t  +hie part. Mter pnssing thmugi~ the lake the river 
flow out sast into the Loglbi, ar I d c h i ,  going muth and east to the 
Turong. 

On the south, Digam Bbm rises very ooqie-uoasly beyond the 
NongpsgpBm ; it ia probahljr not lees than 8,000 to 41,000 feet high, the 
eurrou~~ding hilh north and m t h  being 2,000 to 3,000, with water-couraes 
and paws  at perhaps 1,000 feet above the wa level. 

Beyond Digam BGm lie the first SingphI viUPgea in the ILbkong 
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valley, the nevest W i g  Nfimyhg, eituated on a river of the same name 
that rises far to the weat, eonth of Patkai and nearly oppasite the Tirap 
valley (of the northern slope). 

The nune of tbi river has been ao vari01111y rendered se to make i6e 
recognition a t  times difficult ; we find it sa the Ramyoom, Kamyoom, Kam- 
miroan, Nam-ma-ron, and Nhmyting, the latter no doubt moat correct. 
After @g the village i t  flows 8. E. and falls into the Thong. From 
Namyung there is constant intercourse with the south, wed, and east, 
over an undulating but not difficult country. Traders generally paw it er 
rmts for Aesam. 

It is extremely eignifiosnt that the nPme " Patkai" (which. ie an 
abbreviation of Pat kai eeng kan*) originated on the pass at  the part 
above indicated, in consequence of an oath there ratified between the Ahom 
Raja '' ChudangphaYYt on the nortb aide, with Sdninphai, the Nora Raja of 
the south side, whereby each bound themselves to respect the Nongyang- 
p h i  as the boundary, and that between them, ere separating, they erected 
two sculptured monuments, memorials of the treaty on each bank of the 
river. 

Previous to this period the range there wae called "Doikaurang" 
Doi = Mountain, Kau 3 9, and rang = united, namely the place of " nine 
united hills," or where nine ranges converge, which latter singularly 
confirma all we know of the plaoe already. 

At the eite in question, but one range is crossed from water to water, 
.whereas to the west, at leaat 8 or 9 conspicuous ridgee must be c r d  em 
the plains are reached beyond. 

The name " Doikaurang" was bestowed by the .M Ahom Raja 
" Chukhapha," when passing from Nora, or Pong, t o  ta le  ' Assam in 1228 
A. D. 

It seem8 clearly demonstrated by this time, that thew are no trade 
routes to be expected aid the " Brahmakund," the " DaphapBni," or No 
Dehing" valley#, and nothing intermediate is posmble. 

The sufferinga of Lieut. Wilcor and his party in 1827-8 dnring his 
attempts to penetrate eastwards are sufficient to deter any re-surveya of 
those routes for such a purpose. 

The Mishmi hills to the north again, or the Abor country, are equally 
uninviting,nor are linen of trafflc more likely through the Daphla hills, except 
by cattle, m d  over peeses that on the north, aa on the eaat, are not less than 
10,000 feet, if as low. 

Pat = cut, K d  = fowlq S q  - oath, Kan - Men. 
t Chudangpbe'a ambastmior waa the Bor Qohnin Tintrmbing, md that of the 

h'om wa, Taeinpon, date 1899-40 A. D. 
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To the south-east, even if a little too far south, must we turn, if 
anfihing approaching a trade ronte out of A-m is to be found, and st 
or near the old Burmese route, we at  once get one that is remarkably -= 
and that with comparatively little outlay would be suitable for wheel 
t d c .  

The station of Oeuhhti on the Brahmaputra, is now connected by s 
fine carriage road to the Shillong plateau, which rieea to between 5,000 
and 6,000 feet, the last 3,000 feet of which is in a distance of only 12 
miles. 

The difficulties of crossing Patkai are, at least, lea ths hdf 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 ronte aib Rongyang, it may 
be well to indicate those of several others, leading from upper Assam into 
before noted, the ralley of Hukong. 

There is a route through the N6ga hills west of the Tirap river, and & 
of the Disang, tbat entere 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 crosses the Patkai by the Takum pass, (say 
5,000 feet) and thence follows the Namyung till it joins Gri5tW ronh 
(the latter is often called the Tirap route). 

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 a more continuous ridge. 

The late Colonel Hannay advocated a line v i A  Bhitor Namsang on the 
Tankak river in tbe Sibdgar district, passing through the NBga 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 30 
west of Munghhong, and near the western extremity of the valley of 
Hukong. This line presents no very serious obstacles and is much 4. 

Another route has been proposed entering the Dhansiri valley, paesing 
Samaguting, and thence v i 6  Phre re ma, Gopsi ma, Dibu ma, Teseshu mq 
Tajoga ms, Kaza ma, Jewa ma, Kochapa ma, and lastly Teuchu ma on the 
Dinoi. 

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

Once the plains of Hukong are reached, say near Numphin or old Bisa, 



on the Turong, the line would keep north of the Dinoi River, crossing a 
country covered by open undulating grace plains, whence vi& the low ICako 
hills it oould join the trade route to Mfingla eaet of the Irawadi. 

The Shuemai, or Phnngmai 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 d e d  the Sittang country. 
There can be little doubt but that Dr. J. Andereon' is correct in supposing 
that this river has its rise in Eastern Tibet. 

It is hardly neceeeary to remark that r route over Patksi 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 advoc8tes of a route to Western China may be divided into three 
parties : lst, thoee who would atart eastwards h o s t  a t  once from neer 
Rangun, and may be called the " Marine" party : 2nd, The far more legiti- 
mate one that advocates a line through Burma to the upper provinces, ere 
starting east, so as to  gain not only the China trade but benefit 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 between In& 
and China if i t  were possible, even if it had to paas vill the Hukong valley, 
and acrose the northern extremity of Upper Burma, towarde Talifu and the 
Pang-tse-kiang. 

These three parties are, so far, dietinct, 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 M e  
ronte with China aid the mouth of the Irawadi is not in demand, so that 
only the Bumeee 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 junction on the upper 
Irawadi would benefit both. 

To imagine that the trade to England from western China, would go 
by the valley of h a m ,  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 prties it does not seem likely that a route to Western 
China will ever be possible. There is actually no reasonable ground why 
either should oppose that combination, while there is everything to gain 
by union. 

The immediate future of Burma i t  is not difficult to forecast, and with 
Journ. Royal Geog. Soc. Vol XL, 1870, p. 288. 

10 
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such an object in view, aa a route joining the two largest empires of 
the East, i t  behoves us to look ahead. 

The difficulties .in connexion with a good trade route from India t o  
China via  Patkai and upper Burma are not piryeieol on#, ae haa hitherto 
been supposed; the only real obstacles are political ones, which would 
vanish, the moment Chinese and Burmese jealousy was overcome. . 

The obstacles t o  trade, in fact, are all confined to one tribe or race, 
the SingphGs or Eakhyens, who inhabit the hiile between Assam, Burma, 
and China, and by a state of tolersted anuchy, 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 a t  once solve the Indo-Chinese route question, viA 
Assam.* 

APPENDIX. 
The following few extracts from the diary of Mr. A. J. Peal serve 

to corroborate the remarks made by Pernberton before quoted, as to  the 
line of route. 

" December 6th, 1869. We had great difficulty t o  get the men to 
start, and were not off till noon, crossing soon after a eouple of low hills, 
due south of the village (of NamphGk), we struck the N a m ~ p  again and 
eventually camped 3 or 4 miles up its bed. 

" 7th. Continued up the bed of NamrGp, and subsequently the Nam- 
bong, camping a t  mouth of the Nanki. 

" 8th. Marched up the bed of the Nanki after boiling water a t  211a0 
thermometer a t  6G0, and commenced the ascent of " Patkai" a t  11.30 A. M. 

reaching the summit a t  2 P. M., after a hard climb. Boiled water on the  
top a t  a temperature of 208', thermometer 66'. We camped a t  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 ere starting at 20840, thermometer a t  65O, 
descended pretty easily and rested a t  the ford of the Nongyang river at 
11 o'clock, route E. S. E. Subsequently crossed a spur of Digam Bbm 
nearly as high as Patkai, camping a t  a small stream half way down the 
other side, course S. E. and tortuous, say 14 miles. 

" 10th. Started about 9 A. M. and by 10.30 reached the Digamphni, 
crossing and re-croseing several times, and after ascending a low ridge came 
suddenly on the Loglai (or Loklae Kha) of which we had a fine view. 

The greater portion of this note was writtan in 1872. 
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The bed some 80 or 100 feet below wss 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 a t  the 
mouth of the " Kaisu," having only done about 8 miles. We found no 
dew south of Patkai a t  night. 

" 12th. We ascended the bed of tbe Kaisu and crossing " KarrukG," 
(or hill) struck the Namlip, after going down which for some 6 miles, 
camped a t  the mouth of the Yungsum, a small stream. 

" la th .  From the Yungsum we crossed a low ridge to  the Yungmoi 
and followed it out to the Namyung river, which we reached a t  4 P. M., 

finding i t  about 80 yards wide and flowing over shingle. Men a t  once 
started on to  the NhmyGng village for food. J. brought back rice, fish, 
&c. 

" 14th. Reached NhmyGng 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 messengere 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, kc., for Assam ; others 
again came in from b a r n ,  and from the Nhga hills west ; a great deal of 
information was gained from five men who had come from near the Irawadi, 
due east, 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 aa to the difiiculties of the ISrap or Grifiiths' 
route, by which the party returned. 

" 26th December. Started a t  10  A. M. back, after some trouble with . 
the carriers who refused to  take the loads by that route, through the NBgs 
hills. H e  reached the mouth of the Chilly (Tsili) about 4 P. M. after a 
march of 1 5  miles. 

" 27th. This day we arrived a t  the Grst Mosang NSga villages ; distance 
1 0  or 12 miles. 

" 28th. Passed through eeveral Mosang Nhga villages and camped in 
one with 60 houses a t  1,600 feet elevation. 

" 29th. A.fter starting, we ascended a very high hill or range (Qedak 
Bfim, say over 6,000 feet) and then down some 600 feet to a Nhga 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 crosscd another high rid*, and camped some 300 feet 
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down it on the other aide, at  the first water, it m Patkei. Found it 
very hard work, as the southern f m s  of the ranges ere either open cultiva- 
tion, or deeded j h h ,  destitute of shade, the path in many p h s  h o e t  
perpendicular. 

" Slat. Again over a ridge of Patkai ; water boiled a t  203', and we 
started down to the valley of the Nsmtsik, where we camped. 

" January let, 1870. Crossed anotber high range, over 3,000 feet, 
crossed a stream, ascending egah to Yugli at 3,000 feet or more, fmm whence . 
we had a fine view of the Tirap valley, and Rangatu rising beyond i t  to over 
8,600 feet, the peak about 4,500. 

'' 2nd. We came down from Yugli to the Tirap river, risi~lg again to 
8,600 feet over Rangatu, thence along a ridge passed Rangnam, and down 
to the river Ti keng, thence up to Kongtam 2,000 feet and aid W d o  to 
Tirap Mlik on the Dihing river." 

E h t i o n  of some of the " Pascree" north of India, Xipal and dem, abo 
of s o m  in IPibet.+ 

feet above the eea 
... ... Chang chenmo, (Lon. 79", Lat. 34' 807 19,000 

... ... Cho morang la, (Tibet) ... ... 18,760 
... ... Cho la, (Sikim Chumbi) ... ... 15,000 

... Donkis, (Sikim Tibet) ... ... ... 18,466 

... Gala, CNi$) ,, ... ... ... 16,700 

... Gua tins la, (Sikim Chumbi) ... ... 14,000 

... Jelep la, (Sikim Chumbi) ... ... 13,000 

... Kongra lams, (Sikim Tibet) ... ... 15,740 
Kambala, ,, ... ... ... ), 

... ... Khalambs Is, (Tibet) ... ... 17,200 

... LAgGlhg Y ,Y ... ... ... 16,000 ... Mariamla, a, ... ... ... 15,500 

... ... Nilsm, (Nipal Tibet) ... ... 16,623 

... N o h  Y Y  9 ,  ... ... ... 16,720 

... Photulh, (To Tibet) ... ... ... 15,080 
Tiptala, (Sikim) ... ... ... .., 
Taklakhar, (Nipal Tibet) ... ... ... ... 
Taukra la, (Sikim) , , . . .  ... ... ... 16,083 
Wdung chung, (East Nipal and Tibet) ... ... 10,385 
Yaklg (Sikim Chumbi) ... ... ... ... 14,000 
Tulalah, (Bhutan) ... ... ... ... 10,000 

Those me not rdwted pluvlaq on soco~lnt of their altitude+ but an, t h ~  bsst 
known at the moment of writing. 

Tho average h G h t  irr 16,468 feet. 



Bias, 10 miles to the gorge and thence to Namrtip River. 
Namrup, over 2 hills, camped at Nunnun. 
Nunnun, to Namrup again, and on to the Khassia, or 

Khaai. 

1879.1 over Patkai uia Nongyung. 81 

DB. Q B ~ I T H S '  BOUTE. 

Extracts j%nn Dr. W t h d  uotecr regarding the route o ~ e r  Patkai, 

Khasi to mmmit Patkai, 4 miles, down to Loglai. 
Loglai to old Bim, 6 days. 
Bisa to Magaung 8 marches. 

the Dihing River. 

crossed Tirap several times and dong 
difficult places. 

winding difficult path : camped on Tirap. 
route difficult. 
out of Tirap, crossed high ridge 2,500 

feet down to Namtsik. 
marched up the bed of Namtsik. 
ascended ridge to 3,500 feet. 
started up Patkai 1,500 feet above 

camp, down to  boundary ( i .  8. 

Nongyang). 
fatiguing march, (perhaps down Nong- 

yanf3). 
met Dr. Bayfield. 
down Nam ma roan, (i. 8. Namyung) 

p s e d  village. 
Do. Do. 

ascended some hours to 6,676 feet, to 
Natkaw and Kusi  
camped at 6,516 feet elevation. 

descended considerably, camped on 
Cfedak b u m  ( p t h  over 5,000 feet). 

descended Gedak to Namtsik. 

Route circuitous, heavy jungles to 
Namtaik and Turong Rlvers. 

Shelling Khat and Kulyung. 
to L a m b  and Tsilone River B. Dinoi 

River 300 yards across. 
A to Mainkwon. 

and names where wrong spelt, altered. 

PEMEEBTOX's WPOBT OF ROUTE FEOM BIBL 
ProboBIyfrom Lietrt. Bwndt'a rep&, M i o h  1828. 

from 

Eleva- 
tion. 

1,029 

1,029 
1,413 

3,026 
6,000 

2,138 

5,516 

3270 

1,340 

1,W 
collated, 

Date. 
6 ,, 
a 
12 

10 
12 
12 

10 
4 

16 

10 

4 
7 

7 
13 

18 

10 

18 

13 
10 

17 
has 

-- 
-Feby. 

,, 
,, 
,, 
,, 

~ & h  

,, 
,, 
,, 
9 

, 

,, 
,, 
,, 
9 ,  

,, 
,, 

The 

&rtiag 

Direct. 

S.W. 

S.S.E. 

S.S.E. 
S.S.E. 
S.S.E. 

E.S.E. 

E.S.E. 
E.S.E. 

E. by 9. 
E. by S. 

S. 

E.S.E. 
E. 

N.N.E. 
E. 

S.S.E. 
S.W. 

been 

19th, 

21st, 
22nd, 
23rd, 

24tb, 
2Sth, 
3rd, 

4th, 

Sth, 
lath, 

14th, 
15th, 

16th, 

17th, 

18th, 

22nd 
23rd 

24th 
above 
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Mogong or M'gaung is the Mong maorong of the Shans, and on the 

Mogong river, that falls into the Irawadi. 
The first eleven stages are nearly identical with Dr. Qri5ths' route. I 

Route from Tirap to H u k q  (Mainkwan) by bir. H. L. Jenkins. 

STAGES 

-- 

Eleven stages to  Hukong. I Eleven stages to Bamo. 

EXTEACT FBOY ASSAM BOUXJI B E U T ~ O  PO PATKAL 
(Hhtoy  of ths Xings of drsam, p. 13.) 

a m  6 l m P  m P  m. rn s31. csim% art3 cs 9r?wlb p 1  
qm fitaltfaa FVI I qtm r f ~ ~ l  m p  na~ atatcp p QCW +.a* 
gqTm am w m  fTJ cme, am TWF4 & 9 9 m k  
n~fg B T B ~ ~  >OW j i a ~  qplttd 8lf JFW fils ;~ f3  iftat q cmSTap 
@I q x f ~ a  r r h r ~ l  4~ ratw s@ a@, =W n, amam! 
ettip g f h l  m, 4% * allfit firm mrs-m@ 
4~ f i  QIII%, w j ~  4% fjml a@ cstne a f l  mr;a d s  ertgqq 

*a a*% \ sf mq fWR* a@ firsl gnB h m %  qt.r;r h m  I 
m I w?wl% Whu Pal QB-WalSrl Wit9 elTl atsm d8tSg-q 
c i  1 B m  el@ 9 % ~  * qdba WS mr ~ r l f ~ n  I ~ M C  & 
fiml q r g  m ** cewit? cam ; s t s h  mm ~l?e 

& I  B *a csVm3 alPC 13, qt.3 mfjf,**npl, mfl*, 

~tq:wmm, d f itta 1 

Assaaa TO HUKONG. and HUKONQ TO BAMO. 

Temp muk to Kongtam. 
Kongtam ,, Youngbhi. 

Yungbhi ,, Y u ~ l i .  
Yugli over Patkal. 
Patkoi to Mosang NBga village. 
NQga village to Johanghai. 
Johanghai to Wada pani. 
Wads pani to Gedak Bbm. 

Gedak Bhm to Disang River. 
Thence to Sumbogan, Singphu 

village. 
Thence to Hukong short march. 

A. Hukong to Jambu hill. 
B. To Lebong village on the Nun- 

kung. 
C. Down it  to Namsang m6k. 
D. Do. 
E. Land march to Santok hill. 
F. To Nunhang River. 
G.  Down Do. 
H. Do. to Benauko Singphuvil- 

lage. 
I. Melankha, on Vdp. 
J. To small stream ; long march. 

K. To Bamo, a long march. 
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VII1.-On a new Jtandord of Light.-By Lon10 SCHWEKDLEE. 

(With Plate VIII.) 
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- 
etant 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 bo 
known, and in addition also their quantitative effect on the standard, in 
order to be able to introduce a correction whenever accuracy of measure- 
ment should permit and circumstances necessitate it. 

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

Further, having no constant standard, i t  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 is impossible we nre $so unable to improve the test- 
method in itself, i. e., with respect both to accuracy and sensitiveness. 

The inconstancy of a standard acts, therefore, perniciously in two direc- 
tions: i t  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 us 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 
eciences, where constant standnrds 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 illurnination,* called my attention forcibly to this 
point. 

These experiments I had to institute on behalf of the Board of Directom of the 
East Indian Roilway Campany, under orders of the Secretary of Btate for India, to 
enquire into the fensibility and practicability of lighting up Indian Railway Stations 
by the Electric Light. 
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Old stmtdwda fw fight ~ ~ l ~ l b ~ r n ~ k . - U p  to the present in Enghnd 
the 8tandas.d U d l e *  has been adopted as the standard of light, the  
unit of light being defined as that light which the said candle emits 
when burning steadily at  a certain definite rate. I n  France the &a2 
Burner (Bec Carcel) has been introduced as the standard of light. 
The unit of light in this case being defined ss 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 authorities 
very differently, the mean value being about :- 

10 Standard Candles = 1 Carcel Burner. 
These two stsndarde 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 correc- 
tion for the variation and, moreover, should be capable of accurate repro- 
duction. These qualifications are certainly not poseesaed by the standards 
at present in uae. 

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 dicul ty .  Exactly the same holds good for the 
Carcel Burner. 

Further the amount of light these standards produce, depends to  s 
very considerable extent on external influences, which do not allow of easy 
control or measurement, and which therefore cause 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 accees of oxygen. I n  a closed up placa, 
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 
60 per cent. Another difficulty M 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 Gaa Act 1860 (23 and !&4 Vict. Cap. 126, Ssc. XXV) defines 
the standard candle ss :- 

"Sperm candl88 of 6 to the p o d  each burning 120 p i n ~  an hour." I have tried 
the standard candles ne made by two differant manufacturen, M m .  Field and Co. and 
Mr. Sugg. Them candles are eold ne six to the pound, and consume 8ceording to my 
own experiments about 8.243 Gm per how when placed in a largo room and direct 
draughts excluded. 



1879.1 L. Schwendler-On a new 8tandas.d of Light. 85 

effect on a given point. These diiliculties might be overcome to a certain 
extent by mechanical means ; as, for instance, by cutting the wick automa- 
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 to say 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 a t  least equally great. I n  
fact it appeared to me that  tho production of a standard light by combus- 
tion is not the right method ; the Bame reeemblee 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 lass scientific standard, than the combustion stan- 
dard for measuring light. Under these circumstances, I thought i t  best 
to leave the old track, and produce the standard of light, by the heating 
efect a m t a n t  cummat  ha^, in paeeiq through a conductor of given maas 
and dimetuione.* 

Neur Btwdard of Light.-Several Platinum Photometric Standards 
were made and tried. If the current paaaing through the platinum was 
kept constant, the light produced was also constant, and for the same cur- 
rent and the same plstinum standard, the light was always of the same 
intenmty, under whatever other circumstances the experiments were con- 
ducted. 

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

I t  is probable that a t  a, high temperature platinum beconies volatilized, 
but this process can only be exceedingly slow, and therefore the light pro- 
duced by s standard, cannot alter perceptibly in time. To make the light 
constant from the moment the current passes, i. e., to establish dynamic 

The idea of using the light produced by a conductor through which a strong 
current pasees, an the unit of light, appearedto me 80 natural and aimple, that I 
auld ecarcely andmatand why it had not been proposed and acted upon before. 

I could however 5 d  nothing on the subject anywhere, until lately my attention 
wan called to s small pamphlet written by Z6her in 1869 in which the eame idca - 
WCUrB : 

In the pretace to hie InauguraI Dinnertation, m h e r  ssp :- 
" anderemeits aber auch en eeigan, d m  ein galvanisoh gliihender Platindraht von 

"den bie jetrt bekannten Lichtquellen zur Aufstellung einer photometrischen Ein- 
" heit, trots mancher practiecher Schwierigkeiten, vielleicht dennoch dae geeignet.de 

Mittel eei." 
I hnve since learnt that Dr. Draper, an early ae 1844, propwed a "unit lamp" 

d t i n g  of a plstinum strip heated by an electric currcnt. 
11 
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equilibrium between the heat produced and the heat lost per unit of time, 
it is necessary to make the arrangement in such a manner, that  the electric 
resistance offered by the standard is only in the piece of platinum, intended 
t o  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 bf platinum out of a 
platinum sheet. 

Figure 1, Plate V I I I  gives the form in actual 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-shapd portion is left in its natural connection with the 
ears, the contact takes place over a large surface, and therefore the contact 
resikanoe must be small. This special form, if the dimensions are defined as 
well as the weight of the platinum sheet, out of which i t  in 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 precaution is required in order to insure that l g h t  emanating from 
one side only of the platinum is used in the photometer. 

Otherwise light from the bmk 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 mde of another light. I n  fact to be able to form right conclusions 
from Photometric measurements, i t  is necessary 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 ia 
impossible, to ascertain this proportion accurately. 

The Platinum Standard light (PSL), described before, we will call in  
future A. Sending a current of 6.15 webers through it (15O deflection on  
my large Tangent Galvanometer, for which tlie constant = 2.296 C. Q. S.), 
the PSL (A) produces a light equal to 0.69 Sugg's candle, or, 

1 Sugg's candle = 1.44 PSL (A) with 
6.15 webers. 

Hence, if this particular light were adopted as the unit, we might 
define i t  as follows :- 

6.15 webers passing through a piece of Platinum 2 mm. broad, 
86.28 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 S. U. 
at  66" F. gircs the unit for light intensity.* 

* In order to show that a plntinum light standard can easily be reproduced, I will 
give here some actunl measurements :- 

Tho Plntimm ehcet out of which tho P. 9. L. (A) was cut weighed 0.0364 Gm. 
pcr square centimotaw. From thie tho wcight of f o part which bccomua hot ca lcAkd,  



Photometric X e w ~ e r n e n t a .  Having now a constant light it became 
possible to measure the variations of light which the combustion standards 
invariably show. 

For inetance one of Sugg's Candles was compared with the P. S. L 
(A) with the result shown in the following table :- 

This gives as an average :- 
1 Sugg's Candle = 1 . 4  P. S. L. (A) with 6.15 webers. 
Max : -- -- lS6' or total variation of the candle about 30 per cent. from 
n : 1.21' 

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. 

RE-. 

The P. 8. L. (A) waa kept at  the eame 
position = 100 mm. 

Sugg'e candle was moved in order to get 
the Light e q d  

The variations observed were actually in 
the candle and not in the Platinum standard, 
as the eye could easily discern. 

L 

gives 0.014 Om. The resistance of the standard, xnwured at  66O F., gave 0.143 8. U, 
including contact resistances. 

Now another piece of Platinum nheet 26 x 28 mm. was found to weigh 0.265 G m  
The piece cut off which actually becomes hot = 0.026 Om., which agrees within 
0.0001 Om., with the weight found by calculation for the P. 8. L. (A) actually used. 

Taking the specilk. resistance of Mercury = 96190 

PL.tinom) = 8158 at b0 C. 
annealed 

tho calculated resistance of the Platinum which bocomee hot = 0.109 8. U. a t  
Memured resistance, including contact resistance = 0 . 1  6 P F .  

or contact resistance probably = 0.034 8. U. 
It in therefore much more accurate to define the P. 9. L. by weight, than by ro- 

sbtance. 

Distance in Milhnetros. 

P. 8. L. (A) 
with 6.15 webom. 

100 nlm. 

8 
2.i 
S "  

1 1  
5: 
GI 

ng 

sUgg's candle' 

-- 
117mm. 
120 
112 
110 
120 

120 120 
120 
126 
128 
117 
120 
123 
127 
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. The P. S. L. (B)* with a carrent = 5.9 webers was used as unit. 
1 s t  Gindle, 7 readings in 10 minutes 

mean = 1.08 P. S. L. (B) 
max: 1.19 -- = - or total variation = 17.6 per cent. 
min : 1.00 

The maximum was obtained directly after having opened the Photo- 
meter when fresh air entered. 

2rrd Candle, 10 readings in 14 minutee 
mean = 1.07 P. S. L., (B) 

max : 1-82 = -  or total variation = 69 per cent. 
min : 0.69 

The minimum was obtained directly after freshly lighting the d l e .  
3rd GbnLZle, 12 readings in % minutes 

mean = 1.07 P. 8. L. (B) 
max : -=- Isao or fatal variation = 46 per cent. 
min : 0.81 

The lowest reading was obtained shortly after lighting the candle. 
lath Uandle, 14 readings in 22 minutes 

mean = 0.94 P. S. L. ( B )  
max: 1.26 - = - or total variation = 72 per cent. 
mm : 0.58 

The lowest reading cannot be accounted for. 
Two new Platinum Light Standards of the same form and mae as t h e  

P. L. S. (A) described before, were placed in circuit of 8 Grove's cells 
connected up successively and with a Mercury Rheostat in circuit, to keep 
the needle of the Tangent Galvanometer a t  a constant deflecfiion. 

These two new P. L. S., called I1 and 111, were placed in the P b b  
meter to compare their lights and by it test the accuracy of the Photo- 
meter readings, and other influences to be named further on. (see fig. 2, 
Plate V I I I . )  

d + d' = D = 250 mm (constant). 
Light i produced by P. L. S. (111), Light a7 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 t h e  
redinga. 

* Thb Platinum etandard (B) wae the Bnst made, and has a different form frwn 
the other (A) described : Dimemione and weight cannot be accurately given now. 



In the following table the results are given :- 

P. L. S. 

RemmrS and psrticulaxu 

"- dm 8 bmPrim.frmPli.n %B . 
k k 

Both lighta hnving g b  co~esq but 
glaawa wcre quita clclu. 

18.8 A clesr glm cover on No. 11; no 
18.8 g h  cocor on No, 1I.L 
18.8 

-- 
18.8 0.42 

A glm corn  OIL NO. IT& the back of 
it covered inmde with 11lnck paper; a 
clear g1:lnss corcr on KO. U. 

18.8 Both lights covered up with glssa 
18.8 - covers, enrh glase coccr h n h g  insidoa 
18.8 blnck paper. 
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J P. L. 8. 

.B ,I 111 
producing p1oducing 

W P i 
2 d'mm d mm 

from Prism. from hiem 
ii I 

Bemarh and particuhw. 

6 

9 

102 I Both the clear glaea covere on. - 
101 

103 
101 
101 
101 
101 
101 

8 

The Deflection 18.8' represents a current = 7.82 webers. 
The Deflection 21.0 represents a current = 8.81 webers. 
From these results the following conclusions can be dram :- 
The thin glass covers, as was to be expected, absorb a measurable 

quantity of light. Compare the results of experiments Nos. 1, 2 and 3, 
and of 6,7, 8 and 9. 

Covering the glass covers inside with black paper to avoid back- 

- 
6 1 101.3 

I - -  
104 
108 
102 
102 
102 

147 
149 
149 
149 
149 
149 

148.7 

146 
147 
148 
148 
148 

1M 
1 UO 
l(10 
!)I) 

I (HI 
lCl0 
l<IO 

21.0 
21.0 
21.0 
21.0 
21.0 

149 
150 
150 
151 
150 
150 
150 --- 

8 100 - 

n ' I  Clcar glaae cover on No. 11. 

Current incwaeed by decreasing th5 
resistance of tho Mercury Rheostat, but 
kept constant at 215 

Char g h ~  again 0n both like 8 e  
ment No. 1. 

21.0 -- 
21 
21 
21 
21 
el 
21 

150 

21 
2 1  
21 

-- 
51 1 0.44 

I-- 

Clear glass cover on So .  III. 
No g b  cover on No. 11. 

No glass cover on No. III. 

- 

-- 
0.46 

- 
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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. 

i' 
The ratio -- of the two lights is independent of the strength of tho 

s 

current, which i t  ought to  be. 
These results, although showing nothing extraordinary, i .  e., what 

could not hare 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 ie also very little ; but 
small as these influences are, they have been unerringly measured by the 
Photometer, showing this instrument fo be very accurate and the eye 
quite truetworthy. That the light i produced by P. L. S. 111 was so much 
more intense than z' produced by P. L. S. II.,  is due to the fact that the 
Platinum sheet out of which No. 11. was cut was much thicker than the 
other. 

Detailed description of the 8tnndas.d and the method of using i t .  
Fig. 3, Plate VIII .  gives the construction of the Platinum standard 

in half its natural size. I need not give further explanation on this point ae 
everything will be readily understood from the drawing. 

Fig. 41 shows the diagram of the connections. 
P. L. S. is  the standard- 
G e 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 
aluminium index. 

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

(1) is e 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 rnm. section and 1 metre total length is cut into hard wood (not 
ebonite, asmercury 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 f. These terminals are not to be fixed to the board. They 
aro simply placed into the mercury, which fills small reservoirs a t  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 totill resistance of the rheostat is in circuit. 
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If the bridge b is clone 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 current strong enough and to keep it constant for many ho-, 
especially if the precaution is taken to open the circuit when no light is 
required. The bridge b consists of a strip of oopper a t  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 meaaure. 

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

If the instrument G is well constructed, this adjustment of current 
strength can be executed ae accurately as weight measurement by a chemi- 
cal balance. 

Uonection for the Igfadard. 

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

In this case the following correction can be applied :- 

1 

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

7 the actually observed current, and a the co-efficient for platinum 
which gives the percentage variation of resistance for high -temp, 16000- 
20000 F. for lo Celsius. 

This correction has h e n  developed under the mppoeition 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 
&mst correct for small variations of the current. 
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I n  conclusion i t  may be stated that it was ascertained that the Plati- 
num Light Standard (B) produced the unit intensity of light, (the unit of 
light e q d  to the light emitted by the Standard Candle) at a total expen- 
diture of energy equal to 427 D ergs per second. Ot' these, 300 l2 ergs 
were actually transformed into light by heating the platinum up to a high 
temperature; while the remaining 127 D ergs were lost for illuminating 
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 a t  a total expenditure of energy equal to 1226 a ergs per 
second, of which 725 l2 ergs were actually transformed into light, the 
remaining 601 62 ergs were wssted in heating the circuit 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 a ergs per second 
only (see m y  P9-kcia of Report on Electric Light Experiments, London, 
1st Nov. 1878, p. 111, when produced by Siemens's intermediate Dynamo- 
Electric Machine, i t  follows that from an enginbering point of view, 
light by iucandaseence can scarcely be expected to compete with ligbb 
by disintqrotien (electric arc). 

I n  fact, it appears that light by incadescence is scarcely any cheaper 
than light by combwrtion. The reason for this is that the temperature of 
an incandescent platinum wire is not very much higher than the tempera- 
ture of s flame, and that for unit volume the mass which haa t o  be kept 
up heated in a piece of platinum is much larger than the mass in a flame. 
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 conductar is also much lower than 
for platinum-and that a t  the same time the new conductor does not 
combine a t  high temperatures with oxygen, we can scarcely expect that 
the principle of incandescence will be made use 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. S. (B) = 0.136 Ohm a t  22.2" C. 
. = 0.876 ,, at  the temperature of the standard, 

0.876 = &gg, where the light was measured, or increase - 
0 136 

P. L. S. (A) = 0-102 Ohm a t  18-9" C. 
= 0.964, ,, at  the temperature of the standoid, 

0'964 = 9.45, where the light was produced, or increase - 
0 102 

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 a t  present, 
to my knowledge, is the only source where the increase of resietance 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 cm be reproduced accurately everywhere if ordinary precautions be 
taken fo 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 i t ;  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 absolub units. Hence the new standard fulfiladl 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 lighb- 
measurement. There would be no practical di5culties met with in the 
introduction of the new standard far technical purposes. 

The conductivity of any metal in much lowered by fight impnritieq and plati- 
num doea not form an e x c e p t i ~  Hence great care must be exercised in the mlection 
of platinum for the light standard. Dr. William Siemene in his Bakerian lecture 
says : '' The abnormal resistance of some platinum is due chiefly to the admixture of 
iridium or other metale of the enme group, and it appears that platinum prepand 
by the old welding proceaa ia purer and therefore better suited for electrical parposaa 
than the metal comlidated by fusion in a Deville furnace." 
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1X.-A e e m d  note on Mammalia collectad €y Major Biddulph in 
Qilgib.--By W. T. B L ~ O B D ,  F. a. s., kc. 

(Received and read May 7th 1879.) 

I n  the Journal of the Society for 1877, (Vol. XLVI, Pt. 2, p. 823,) 
I gave s brief note of some mammalian skins sent by Major Biddulph from 
Gilgit, comprising a fox, an otter, a mouse, a hare and a Lagomys. 
Another small collection has since been forwarded to the Indian Museum 
by the same officer. This ia 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. A t  the same time 
a rat ia sent that ie 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. Psrlpm, 2 sp. Two fox skins sent by Captain Biddulph are 
very difficult to determine. The larger is an animal apparently about the 
eize of Pukes montana, but darker in colour and much less rufous. The 
dark colour, eo 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 a t  the extremity instead of bright rufous. The earsare sooty 
outside instead of black, and the throat is not so dark a grey as in Sirnla 
specimens of P. moduna, but them differences are not of much impor. 
tance. 

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

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

General colour dusky fulvous, the colour being much darker in cone- 
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, margine 
of ear covered with dense short hairs of a creamy white or pale buff colour ; 
face pale rufous, darker in front of the eye, with a brown patch before each 
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 fulrous. 
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Feet thickly covered with brown hair beneath, 80 that the toe pads are 
almost concealed. Hind foot and tarsus nearly 6 inches long. 

The following are comparative measurements in inches of the skull 
with that of a $ V. montam from Simla. 

Gilgit fox. 7. mmtusa. 
Length from base of foramen magnum to end 

.............................. of premalillaries, 4.85 492 
............ Breadth across zygomatic arches ,...... 2.92 2.83 

............... Ditto of brain-pan where widest, 1.97 1.76 
Height of ditto from lowest part of auditory 

bulls?, ............................................. 2.05 1-8 
Breadth of cranium behind postorbital processes, 0.9 0.78 

............ Breadth across postorbital processes, 1-25 1.23 
Length of suture between nasals, .................. 1.73 1.75 

Ditto of bony palate from opening of posterior 
naree to end of premaxillaries, ............... 2.68 2.75 

... Length of mandible from angle to  symphysis, 3.94 4. 
Height ditto from angle to coronoid process, 1-41 1 45 
I n  form there is much resemblance between the skull of the Qilgit fox 

and that of a species of which the Mueeum possesses numerous specimens 
brought 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 P. grr@thi* 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 t he  
hind lege, and back are rusty red, the latter dusky 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, grz@thi, the small fox of A£- 
ghanistan. The larger fox I am unable to determine satisfactorily. It is 
allied to  P. montanca, and V. $aveeeens, and should be compared with P. 
melanotzrs,? or a t  least with the animal usually thus designated by Russian 
naturalists. $ 

3 and 4. Crieetue (Gicetulus) p h a 5  and C. (C~icetuhs) fu2vw.ll 

Blyth, J. A. 8. B., 1854, XXIII, p. 750, and 1846, XIV, p. 844. 
t Cania cnskattotus, Pall., Zoog. Boa. As., Vol. i, p. 44, identified by Gray with 

Canb karagan, Erxleben. 
$ E. g., Severtzoff. Turkeatanskie Jerotnie, p. 61 ;-Ann. Mag. Net. Hiet., July 

1876, 8er. 4, XVIII, p. 48. 
4 Pallas, Glirw, pp. 74, 261, PI. XVA. 
11 W. Blanf., J. A. 8. B., 1875, XLIV, Pt. 2, p. 108; Scientific Reeults, 2nd Yar- 

kand Miation, dfummalia, p. 46, Pb. IX, X 6. 
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I' Of the former of these species three skins have been sent by Major Bid- 
dulph, of the latter two, They thoroughly confirm the distinction between 

i the two species, the fir& named being smaller and much greyer, the latter 
hrger and more rufous. There is a corresponding difference in the size of 

I 
the skulls, though very little in form ; that of 0. fulvue measures 1.17 
inches long by 0.64 broad, and that of C. phaus 0.91 by .48. 0. fulvw pro- 
bably weighs at least twice as much as 0. phcaue. The tail is much thicker 
in the former than in the latter. 

6. Mue erythronotw.* There are, amongst the Gilgit skins, two 
specimens of a slightly rufescent white-bellied mouse, with rather a long 
tail. This mouse, like the Oriceti, is evidently the same as a species of 
which specimens were brought by Dr. Stoliczka from Wakhhn in the upper 
Oxus valley in 1874. I was a t  first disposed to  identify this mouse with the 
European M. sylvaticue, but there are, I 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 Wakhhn skull the breadth exceeds that of the molar. I n  
Mus eylva#icus, the hinder upper molar is only about a fourth of the sizs 
of the second molar, whilst in the Wakhhn and Gilgit skulls the third 
molar is about half the size of the second. I n  the form of the oociput 
the skulls from WakhBn and Gilgit agree with the figure of the type of 
M. erythronotus, the specimens of which belonging to the Indian Museum 
appear unfortunately to have been mislaid. The comparison is imperfect, 
and i t  is  far from improbable, with a good series of specimens, that all these 
races would be found to  grade into typical M. ylvaticue, 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 Wakhhn and Gilgit respectively, three, a mouse and 
two Oriceti, are identical, and that consequently part of the fauna of the 
Gilgit portion of the Indus valley differs £;om that of Ladhk so far aa 
known, and agrees with that of the upper Oxus. 

Compared with the figure of M. eythronotus, the Wakhhn and ai lgi t  
mouse is rather less rufous, and the tail in the latter is distinctly dark brown 
above and pale below. 

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

W. Blanl., Enatam Pereia, IZ, p. 64, P1. V, fig. 3. 
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tree-rat of India, called MW ~ f e r c e ~  by Blyth* and Jerdoqt but e y e r  
and less rufous than that species generally is. The skull is undistinguish- 
able from that of Calcutta specimens. The dried skin measures about 5+ 
inches from nose to insertion of tail, tail (vertebra preserved) 6 inches. The 
eolour is greyish brown above, darker on the back owing to the prevalence 
of longer black-tipped hairs, white below, the edge of the white colour 
being distinct and well marked. 

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

X.-A Dcueripth  of romc nmcr specie8 of Hydroid fiopSta8 from the 
Indian eoosta and Sam.-By SUBQEON J. AEM~TEONQ, M w i ~  8imey 
Department. 

(Received 7th Nay ;-wad 4th Jme, 1879.) 

(With Plates IX, X, XI, XII.) 

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

h F 0 k  ELOXQATA, ( ~ o v .  S p e ~ . )  

(Plate IX.) 
5ophyts.-Plant-like, gregarious, dark-brown. 
2kopirosoms.-Stems erect, simple, straight or slightly curved, 1 to 

2f 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. 8. B., 1868, XXXII, p. 340. 
t Mammale of India, p. IW. 
$ Blyth, J. A. 8. B., XXVIII, p. 294; XXXII, p. 342; eee lrleo J. A. 8. B., 1878, 

X L ~ ,  pt. a, p. 16s. 
/ Stray Feathere, IV, p. 433. 
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atolon. The pinna are alternate, and each carries on its upper surface 
a monoserial row of hydrotheca, they are transversely annulated, both 
a t  their ~r igins~from the stem and immediately above the origin of each 
calycle. The hydrotheca are free, elongated and tubular, annulated at  
their origins, and with the margin of the mouth even. 

Bonosome.-Unknown. 
Habitat.-Rocks between high and low water a t  Pigeon Island, and 

Konkan Coast on the west coast of India, and a t  Diamond Island off 
the Pegu Coast in Burmah. 

This very interesting form is certainly a campanularian, while its 
long tubular hydrotheca would indicate h f o L  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 polypitea 
are supported on long attenuated peduncles, and have both disc and 
tentacles completely extruded from the hydrothece, into the cavities of 
which they are only partially retractile. Although apparently tolerably 
extended in its distribution, it is very far from being abundant anywhere. 
It seems to  thrive best in those localities moat exposed to heavy seas 
and the influence of the South West Monsoon. This species and another 
belonging to the genus Thimario are the only representatives of the 
Hydroid family I have met with during two seasons spent upon the coast 
of the Ratnsgiri and U b 4 g  Collectorates. 

HALICOBHARIA BETOSA (nov. spec.) 
(Plate X.) 

Zoophyte.-Stiff, erect, solitary, and of a dark-brown colour. 
15.ophosoms.-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 
pinnre. The main stem is made up of a fwiculus of three tubes, from 
the central one of which an alternate series of hydrotheca-bearing pinnae 
arises, but the s tem of the secondary pinna, which are formed of a 
fasciculus of two tubes, are destitute of hydrotheca, but carry along 
their entire length an alternate series of ultimate hydrothem-bearing 
pinna. The ultimate pinna are thus borne not only on the primary 
pinnae but also on the atem ; 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 nematophorea. The hydrotheca 
ere deep, hk-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 
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nematophores are three in number, two lateral, which are short, blunt, 
divergent, and projecting slightly bejond the margin of the hydrotheca ; 
and one mesial, which is remarkable as being provided with a lateral M 
well as terminal orifice, it  is adnate ta the base and lower third of the 
calycle, being free only a t  its extremity which projects horizontally out- 
wards from the hydrotheca. 

Gonosone.-Consists of a number of lozenge-shaped bodies filled 
with dark granular matter, and pointed a t  their free extremities; they 
arise on each side of the primary pinnae in the intervals between the 
ultimate pinns. 

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

This beautiful species is closely allied to  Halicornario bipinnata of 
Allman. It haa a very wide distribution, being found a t  intervals all 
along the Arrakan and Pegu Coasts, as well a s  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 
I have hitherto been unable to  determine ; they are, however, most probably 
the optical expression of cauline nematophores. It is also remarkable 
in having the mesial hydrothecal nematophore provided with a lateral 
orifice as in H. eaccaria (Linn. Soc. Journ., Vol. XII.) This species appears 
t o  affard a favourite anchoring ground for a small bivalve belonging to the 
genus " Vexillurn ;" most of the specimens dredged up by me were covered 
with this species firmly adherent by their byssi and in different stages of 
development. 

HALICOBNABIA P L U M O ~ A  (nov. spec.) 

(Plate XI.) 
Zoop&yte.-Feathery, gregarious. 
Frophosome.--Stems one to  two inches in height, faseicled towards 

the base, of a dark brown colour, straight or gently curred, minutely 
pinnate and rooted by a creeping filiform stolon. The pinnae 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, 
each of which carries a calycle with its nematophores. The hydrotheca 
are unilateral and borne on the upper surface of the pinnae and sessile ; 
they are cup-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 behind and projecting 
above the anterior nematophore. The intratkecal ridgc 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 hydrotheca, 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. 

ffonoame.-The gonothecze 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  16 fathoms off Cheduba Island, coast of Arrmkan. 

D E S M ~ C Y P  WE) HUMILIB (nov. spec.) 

(Plate IY.) 
13.ophsome.-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 hydrothecm are biserial, opposite, urceolate, t he  
upper half free and tubular, the lower half adnate and sacciform ; t he  
aperture is directed upwards and outwards, and ha8 the margin marked 
by several deep denticulations. 

ffonoaome.-The gonothem 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 D e m s y p h u e  of Allman. (Linn. Soc. Journal, 
Vol. XII.) Although many gonangia posseRs clearly defined peduncles, yet  
a t  first sight some often appear to  be sessile. This difference, however, 
is only apparent, for a closer e.ramination shows that they are all pe- 
dunculated. 

~EBTULABELLA BIffOSA ( ~ o v .  Spec ) 
(Plate X.) 

2'roplrosome.-Stems slender, arising a t  short intervals from a creep- 
ing filiform stolon, unbranched, zig-zag, and divided by constrictions 
immediately above eash calycle into a aeries of rather lengthened inter- 
nodes each of which supports only one hydrotheca. The hydrothecm 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 a t  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. 

ffonoeom.-Unknown. 
Habitat.-Off Cape Comorin in 4Q fathoms, and off the Arrakan 

Coast in from 10 to  15 fathoms. 
This hydroid bears a very close resemblance to 8. tenella of Alders, 

but diiers from i t  in the stem not being twisted a t  the joints and in tho 
spiral ribbing of the hydrothecoe. 

T n r u s u  C O M P R E ~ ~ A  (nov. spec.) 
(Plate XII.) 

Bophos~ne.-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 p i n ~ m .  
The pinnae are alternate, few in number, and arise a t  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 i t  in structure, 
destitute of hydrotheca, and with two annular constrictions marking t h e  
origin of each. The terminal nine-tenths of its length is made up of an ag,lre- 
gation of closely packed subalternate hydrothecae, which are wntinied 
to  its termination. Very often, however, the pinna is composed of a linear 
series of two or eometimes of three of the simple fonne above described. 
The lower half of the hydrotheca is broadly tubular and adnate, t he  
upper half is narrower, free, and projecting horizontally outwards, the  
aperture is oblique with the lower margin prolonged into a sharp tooth. 

ff omsome.-Unknown. 
Habitat.-Extremely abundant on the rocks between high and low 

water a t  Diamond Island, aa well as amongst the laterite rocks on the  
Konkan Coast. I have also dredged i t  in 40 fathoms of water off Cape 
Comorin. 

A N T ~ E L L A  ALLMANNI (nov. spec.) 

(Plate XII.) 
Bophosome.Stems sparingly clustered, very slender, gently curved 

from base to apex, rooted by a slender &form stolon, and attaining a 
height of about half an inch ; they are divided by long, oblique partitions 
into a series of internodes, each of which carries an hydrotheca and four 
nematophores. The hydrothecoe are campanulate with large patulous 
orifices m d  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 extl-emelg fine points, which are 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 vibratory 
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 cslycle, is directed upwards 
towards its anterior aspect. The superior nematophore is somewhat 
smaller, but in form and direction corresponds precisely with the inferior, 
i t  arises on a level with the upper margin of the calycle from the stem, 
which is here quite even and prewnts no enlargement similar to that which 
marks the origin of the lower nematophore. 

Qonoeome.-Unknown. 
Habitat.-Off Cape Comorin in 50 fathoma, and off tlie coast of 

Cheduba Island in 8 to 10 fathoms. 

ENDENDRIUM RAMOSUN ( ~ o v .  Spec.) 

(Plate XII.) 

Trophosome.-Tree-like, stem much and irregularly branched, attain- 
ing a height of 34 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 a t  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 froni which tho 
tentacles have disappeared. 

Habitat.-In 40 fathoms off C a p  Comorin, and very aparingly, in 
from 10 to 70 fathoms, along the coast of Arrakan. 

X I.-Notes on the Formation of the Country passed through by the 2nd 
Colwrnn Tal Chotiuli Pield Force during its march from Kula Abdul- 
lah Ehdn in the Khdjnk Paae to Lughrk Ba'rkhdn. N ' ing  of 1879.- 
By LIEUT. R. C. TEMPLE, let  ffhoorkw. 

(With Map-Plate XIII.) 

General .Features -There are one or two features general to  the 
country passed through upon which it would k as well to remark before 
proceeding to  note in detail the forlnations met with during tho various 
marches. 

m e  U1ncis.-The most remarkable feature to observed all orcr 
Souther~l Bfghsliistan is the peculiar gradual slopc, or glacis, leading up 
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to  the foot of the hills which encompass the numerous valleys into which 
the country is split up. The hills, which are usually bare of trees, of course 
vary greatly in height and form, but uniformly a t  foot is this glacis or doope 
between them and tho valley level. It varies, of course, under various cir- 
cumstances as to length and height, but its pyesence is invariable. To the 
west of the Kh6jak Pass, where the so-called Kh6ja Amrin Range rises some 
3000 feet above the valley-the Kadanei-it is about 15 miles long and 1000 
feet in height, i. e., the apparent foot of the Range is about 1000 feet 
higher than the real level of the valley. I n  the narrower valleys, such as the 
Gwil near Quetta, which is only 3 to 4 miles broad, the glaois on either side 
reaches nearly to the middle of the valley. It is generally very stony andcover- 
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 rush 
down several channels, the higher spots between which seem also to be lib- 
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. Nany of the hills, especially about the Pishin 
valley, appear to be formed of s slaty shalo which is much disintegrated and 
split up a t  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 at the summits of these bare and exposed hills is 
intense ; the heights being, say 7500 to 8000 feet, snd i t  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 i t  is probable that large quantities of these chips are in places brought 
down by every shower. 

bletals.-&my parts of the oountry appeared to me to  oontain oopper 
and iron in large quantities in the soil, but the specimens sent herewith will 
probably do something towards proving their presence and in what quantities 
they occur. There is a small isolated hill in the Dof valley, a t  the entrance 
of the Surai Pass, which appeared to me to  affect the action of my prismatio 
compass. I have heard i t  asserted that  gold is to be found in the quartz 
about the Pishin valley and the Kh6ja Amrin Range, but I cannot say 1 
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 occurs 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. 

0uergrowths.-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. I n  the higher regions, i. 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 HanumbBr Pase and all the land between the Trikh Kuram Pass and 
the Han Pass the country is fairly wooded with olives, b6r and bhbul trees 
with tamarisks and a dwarf palm in the lower and damper grounds. Indeed 
about the Hanumbhr Pass there is a forest of b6r and bdbul trees. There 
is, however, another general feature to be observed everywhere after the 
Boldn and Han Passes are once crossed, the presence of southernwood and 
camel-thorn, whichjs universal. Grasses also of sorts flourish in most 
places, so that i t  may be presumed that the soil is the reverse of being un- 
productive were any efficient system of irrigation to be introduced. And i t  
did not appear that water is really wanting in the country if trouble and 
skill were used in finding it. 

Possil remains.-After Khwhra in the Sh6r valley testacean fossils 
abound, and the hills about the Hanokai and Han Passes may be described 
as being one mass of fossils, some in a wonderfully complete state of 
preservation, as the accompanying collection mill 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 via the Chhhar Pass. I only saw 
one fossil of an animal which was picked up near Ninghnd in the Ghazgai 
valley. (No. 203.) 

Notes en Route. 

North Piehin Valley.-Hills apparently of volcanic origin, basalt and 
shale ; quartz is found in layers between the strata which are irregular, 
faulty, and much folded with dips a t  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 Abdaollah Eh.h.-The hills about this point are bare and some- 
what bleak. 

North Plshin to BadmTn.-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 valley, the land 
between them being much water-worn, apparentlj scoured d t c r  every 
shower and liable to sudden and violent floods. 



1m R. C. Temple-Notes on the  Fornation of the Cbuntry [No. 2, ~ 
Zb A1lizai.--Country torrent-scoured and covered with detritns and in 

places much broken by the wash of the water : wil, light and sandy. 
To Khhhd i l  K?uin.-Country near the hills stony, water-washed and 

covered with detritus : i t  is intersected by severaltorrent be& : 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 trees. 

Zb Sharan Kcirb, N. E. Pishin.-On the glacis country stony and 
covered with detritus, intersected by torrent beds. Hills apparently 

of slaty shale and slate with layers of schist cropping up. Coun- 
try about Sharan KLr6z much broken. 

Pass.-The country is wild and broken, consisting of a series 
of conical hills of slaty shale and slate, much disintegrated a t  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 i n  
the Pishin valley. 

Gwbl Valley.-Valley about 20 miles long by about 3 to  4 broad. 
Country much the same as before : soil, not deep, say 2 to 2+ feet deep 
over conglomerate, i t  is very light and friable. 

Pinikai  Hi1le.-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 Himalayan Banges. 
The soil seems to be strongly impregnated with lime. 

Gurkhai De$le.-The defile is of variable width, having high precipi- 
tous rocks of sandstone and grey limestone in the narrower places. It 
is broken up by low conical hills of soft red and grey clay in the wider 
portions. 

#agar.--The country is excessively wild and broken. Sagar is a kind of 
valley betwcen high hills, but i t  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 scarce. 

Modi Pnes, gorge of the R. Zadhn.-Hills a t  filst of soft shaly clay 
and ironstone, but in the gorge of the river ZadGn they are very si~niiar 
to  those in Sagar, and of red, yellow and grey clays. Afterwards tho hills 
become undulating and apparently are of sandstone. 

Qorge of the R. Rod.-High mountainous limestone hills with fairly 
horizontal strata. The soil about Psaf Kach is sandy. 

Ush Pass;  I8pira Righa.-The hills as far as Ispira Rbgha seem to 
h conlposcd of salrdstoncs, clajs of various colours, ~lat,c and shale, 
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and lime crystals of sorts abound. The country is fairly wooded with 
junipers, conifers and b6r trees : about the Ush pass it is fairly open ; 
about Ispira Riigha wild and hilly. 

Topobaryh Pase; dlon~and.-Country same as about Iepira Rdghn. 
M6mand is an open upland hilly plateau. 

NangalJna Pass and P1nteau.-Country about the Pass is hilly, 
broken and rocky (gneiss). After the Pass the plateau is reached. It is of 
considerable width, but i t  is intersected by curious low flat-topped hills 
running north to south. It is wooded, as before, in the upper hcights, but 
is bare of trees below 8000 feet. The hills appcar to be composed of clays 
and sandstones of sorts with schist and gneiss cropping up in places. 

Khm'ra.-9fter Khwira limestones begin t o  predominate and fossils, 
especially testacean, to abound. 

CI8imjdn.-The country is waterscoured, stony and treeless. 
X t .  Sydjgai.-Mt. Sydjgai is a curious isolated mountain in the middle 

of the Sh6r valley. It rises about 1000 feet above the valley and almost 
perpendicularly for the last 300 feet. It is flat-topped, measuring at top 
about 2+ miles in length by about + mile in breadth. It is of limestone 
and full of fossils even a t  the summit. Fossils abound also about Chimjin. 

R. Zaghfun to Pdlkai  Pasu.-The country is here remarkable for 
five almost parallel lines of hills about one mile to l+ miles apart enclosing 
hilly valleys. After these the country to the north is mountainous aa far 
aa the Zhdb valley, 12 miles. The hills appear to be of limestone with 
trap in the gorges. The strata are very much broken and faulty. 

Shdr Pally.-Country much water-worn and very stony. The valley 
ie about 20 miles long and about 5 to  15 miles broad. 

X m m i  Vaf1y.-The country much as before, but cut into by deep 
nullah beds. 

Baicinai Paus.-His 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. 

Bhuzgai Val1y.-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. 

Bomi Pa1ley.-This valley is, say, 40 miles long and from 8 to 15 
miles broad. The soil is good and fertile ; there is no water-scour except 
about the streams ; putt and kunker are found in the lower lands. Hills . 
of limestone with very broken strata. 

Hanumbdr Paus.-Country en route various ; putt and rough stony 
water-worn places, especially about the rivers, of which 4 or 5 meet in the 
PM, which appean, to be the only outlet southwards for sonle cliatnnce 



along the hills south of the Borai valley. I n  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. 

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

Trikh Kuram Pass.-Country wild, hilly and much broken. The 
hi& are apparently of limestone in which fossils and crystal abound. 
Gypsum crystals show themselves and often they are abundant. 

Dkrama 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. I 

llramaulang Vallq.-Country, putt crossed by deep river channels, but 
stony in places. The valley is about, say, 4d miles long by about 7 broad. I 

Hanokdi Pass.-The Pass is a t  first Very narrow with precipitous 
sides through a limestone hill ; it then opens into a broader valley which 
is, say, half 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. 1 
Sea-shells not fossilizyd, 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. 

Jumcii Patis aad Valley.-Hills of soft limestone. Country wild and 
lumpy, and i t  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 JBndh- 
r8n hills, all more or less resembling each other. 

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

Hdn Pass.-In the B:rla Dhtiki Pass tfie rocks are hard limestone 
and precipitous with broken strata : in the Han Pass the strata are horie- 
ontal and the rocks softer, and there is much loose earth and clay full of 
nummulites and testacean fossils of all descriptions. In  fact, the whole, hills 
and country, is a mass of fossil remains. I n  the Han Pass the country is 
wild and lumpy. 

Uhor Turap Ravine.-The Ch6r Tamp ravine is curious. It is a sharply 
cut, narrow defile in a line of hills from 10 to 30 yards wide and, say, 200 
yards long. The sides are full of fossils. 

B6rkWb (properly Bdrkhdn&).-When once the Han Pass is crossed 
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there is a remarkable change in the country, like the inhabitants, i t  
becomes Bel6ch 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 aa that observable anywhere in the Bel6ch 
plains. The country seems to be of limestone formation and fossils abound 
everywhere, even in the putt. In  the hills the strata ss usual are horiz- 
ontal in some places and much folded and faulty in othere. 

Uircichar Pass.-The above description applies to the whole country 
between BhrkhBn and the plains. I t  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. 

No. of Stage. / Name. 

- 
Prom Kala Abdullah glufn to 
Badwsn, .................................... 
Uzai ,  ....................................... 
KhGshdil K h h ,  ........................... 
Sharan K6rBz , .............................. 

.......................... Balozai Khrkz, 
1st E x ~ ~ a i o n .  Gw41, 10. m. 6100. 
2nd ,, Amadiin 16. m. 6300. 
l'saf Kach, ................................. 
Ispira RAgha ,...... ........................ 
KhwBra, .................................... 

.................................... Chimjan, 
3rd Exczlssim. Pilkai Pass 10 m. 8500. 
Baianai, .................................... 

.................................. Ningrind, 
................................ Wariigai, 

.................................... Sharan, 
........................ Hanumbir Pass, ;.. 

..................... Trikh Kuram Pass ,... 
.............................. Teamanlang, 
............................. B61a DhOka, 

........................... Mitthi K h 6 ,  
........................ Luglri Blrkhhn, 



110 W. T. Blanford-A'btes on a collection of Reptile8 and D o .  2, 

XII.-Nott?e on a colzeetwn of Rqt i lea  m d  Bogs from the neighbowhood 
of Elloreand Dumagudem.-By W. T. BLANFOBD, F. B. s., &a. 

(Received Auguat 8rd ; d August 6th 1879.) 

I n  the year 1871 I was engaged for some months in the God6vari 
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  geographicd 
distribution. Nearly the whole tract is covered with thin forest, and the 
soil is very sandy. 

A portion of the colleation made has been lost or mislaid, and cannot 
now be found. The list appended is doubtless very imperfect ; eeveral 
common forms, such as Naja tripudicsns, Ptyae 9nlbCOSW, Dendrophis picfa, 
Lycodon auliotcs, kc., not being included, although they undoubtedly occur. 
The collection was made in the driest months of the year, from February 
t o  May, and the list of lizards is consequently, in all probability, much 
more nearly complete than that of snakes or Batraahio. 

REPTILIA. 
C~IELONIA. 

1. TESTITDO ELEQARB. 

2. PUosnuaa TECTA var. INTEBMEDIA, J. A. 5. B., XXXIX, 1870, 
Pt. 2, p. 339. Tbe Godhvari form is similar to that found in the Mahirnadi. 
The natives, who eat several kinds of freshwater tortoise, will not feed on 
this species, 88 thcy say i t  makes them ill. 

3. B A T A ~ U E  ELLIOT1 ? Godivari river. 
The only specimen obtained was about 6 inches long. The head was 

dusky brown with 4 broad blackish indistinct longitudinal bands on the 
nape and back of the neck. Legs dusky grey. Claws pale yellowish. 

4. TBIONPX ~ p .  ? Godhvari. My specimens are not now available for 
comparison, but Dr. Anderson tells me he believes the species to be 2'. 
leithi. It is probable that more than one species are found in the aodivafi* 
The only specimens of Trionyx 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 Dionyx 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 Godsvari 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. 
Bu t  I once saw, on the Indus, a very large individual belonging to  some 
species of the D i o n y n ' h  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 t o  be accurately estimated, but my impres- 
sion was, that the carapace could not have been much less than 5 feet long, 
and it might well have been more. 

5. EXYDA TITTATA. 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 OodBvari river. 
None exceeded about 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 disseot a specimen, and I have none remaining now to  examine. 

6. CROCODILU~ sp. 1 do not know what is the species common in the 
GodSvari, 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 GodBvari, nor, so far as I know, in 
any of the rivers of the Peninsula further South ; nor is i t  found in the 
Nerbudda or Tapti. It is common, however, in the Xahhnadi of Itaipur, 
Sambdpur and Orissa. 

LACEETILIA. 
7. V a n m s  LURATUS. I twice obtained specimens of this monitor, or 

a t  least of a species which I believe to  be P. lunatus,* in the country north 
of Ellore. The lagcst, a male, measured 23.5 inches, of which the tail 
from the anus was 14.5. There were about 110 cross rows of scales from 
the gular fold to the loin. The following is a description 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 sur- 
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 
paler tints of the lower. Iris yellow, pupil circular. The reversed 
V-shaped dark cross bands, on the neck, supposed to be characteristic of P. 
lunatus, were not observed. This species is purely terrestrial, so far as my 
observations go, and lives in holes a t  the roots of trees, and in similar 
placcs far from water. It is diurnal in its habits. 

Soo following paper on Ajmere Boptilee. 
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8. CABBITA LEBCHENAULTII, (j. A. S. B., XXXIX, 1870, ~ t .  a, 
p. 345). Not rare in the dry forests on the Q&vari. I find I was in error 
after all in supposing that (7. l e schar l t i i  and 0. h n n a a ,  are distinct ; (see 
Giinther P. Z. S., 1875, p. 225, and some notes by myself, P. Z. S., 1676, 
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 shielda are quite smooth, not corrugated aa in older 
individuals, and there were two post-nasals in all the specimens I examin- 
ed under 3 inches in length. afferwards, in May, I obtained many rather 
more grown, from 3 i  to 44 inches long, with but one post-nasal. A.s I was 
moving about, and procured specimens from different localities, this dig 
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 Ophiope. 

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

9. CABRITA J E B ~ X I ,  (Beddome, Mad. Monthly Jour. Ned. Sci., Janu- 
ary 1870, p. 84 ; Qiinther, P. Z. S., 1875, p. 225 ; W. Blanford, J. A. S. B., 
1870, Pt. 2, p. 348; P. 8. S., 1876, p. 635). Dr. Qiinther supposed that 
this was the same as Ophiops jerdoni, but, on my sending him a specimen 
of the Cabrita, he saw, of course, that the two were quite distinct, and 
that he had been misled by an erroneous label. 

(7. jerdoni is common in the forests on the Godhvari, more so I think 
than 0. Ze8chenaultii. I did not meet with Ophiope microlepis ; it appesm 
to be a northern and western form. (P. A. S. B., 1872, pp. 72, 74.) 

10. EUP~EPES ( M p u a )  C A R ~ A T U S .  

11. EUPBEPES (BEipuca) UCUL~BIUB. (J. A. 5. B., 1870, Pt. 2, 
p. 858 ; Stoliczka, J. A. S. B., 1872, Pt. 2, p. 117 ; P. A. 5. B., 1872, p. 75.) 
As indicated by myself and much more clearly shewn by Dr. Stoliczke, 
there are two well mnrked 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 dietinctlg 
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. mulnoczllarius of Blyth, the latter, for the sake of distinc- 
tion, may be called 2. m a c u ~ a k  var. subunicolor or 2. eubunicoior,* ac- 

E. mclcularius aar. sub-micolor a typo difmt dorro, latm'btuque parum vel had 
macuktu, f m d  graciliore, ucutiu &salibw p h m q w  qwinqw-carinntb. 
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cording as the distinction is considered specific or not. For the present 
I am by no means satisfied that the two forms do not pass into each othcr 
too gradually to render i t  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, eome distinction in name is 
useful. 

In the comparatively dry foreste on the Cfodhvari around Dumagudem 
I met with the var. subutaicolor, whilst the typical form was obtained nearer 
to the sea coast in the vicinity of RSjBmahendri. 

I t  is easy to understand how naturalists who have eeen but few apeci- 
mens may mistake these scinques for the young of the common and very 
variable E. curinatw. A comparison of the two, however, will shew the 
difference. The young of E. cwinuttu haa but three keels on the dorsal 
dales, 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 seaaon and colouration are different in El caI.iwtus and 
E. mmoculariua. In  the former the breeding season on the Godsvan 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 described by me (J. A. S. B., 1870, Pt. 2, p. 867). When 
most fully developed the lower parts are rich gamboge yellow with a broad 
scarlet band on each Bide of the abdomen from shoulder to thigh. 

E. mculorduu breeds in May, and towarda the end of that month I 
captured richly coloured specimens between Dumagudem and RBjBmahen- 
dri. In these the deepest seasonal tinte were on the sides of the neck and 
breast. A scarlet band covered the lower labial8 and extended to the upper 
labial8 and rostra1 ; it became very broad beneath the ears, and more broken 
and patchy behind, but it was traceable aa far as the thigh. In  less fully 
coloured individuals the red colouration did not extend behind the shoulder. 
All the lower parts had a slight reddish tinge, but no t m e  of the bright 
yellow of E. carinatua. 

12. BIOPA ALBOPUXCTATA. 

13. R. H ~ B D W I C ~ .  Both these species were obtained on the Oodh- 
vari, but neither appeared to be very abundant. 

14. H E ~ ~ ~ A C T Y L V ~  SUBTEIEDBUS. See Stoliczkg J. 8.6. B., 1872, Pt. 
2, p. 93. Near Ellore. 

16. H. L E ~ ~ ~ ~ A U L T I I .  P. A. S. B., 1871, p. 173 ; 'stoliczka, J. A. 
8. B., 1872, Pt. 2, p. 97. 
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17. H. a ~ o m w s ,  Stoliczka, J. A. 8. B., 1872, Pt.  2, p. 99; Gin- 
ther, P. Z. s., 1875, p. 229 ; W. Blanford, P. Z. s., 1876, p. 636. 

Of these species of Herniductylur I made over my epecimena to Dr. 
Stoliczka for description. Dr. Giinther considere H. gigcwitnre a variety 
of H. coctmi, but I have shewn that, so far as Indian epecimens of the 
latter are concerned, thew are well marked distinctions. 

18. SITANA POKDICEBI~NA. 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. 5. B., 1870, 
p. 366,) purely seasonal, at all events in the smaller race. 

19. CAWTEE VEBBICOWB. 

20. CHABASIA BLANFOBDIANA, Eltoliczka, J. A. S: B., 1872, p. 110. 
Without a much better series for comparison than I possess, I am not pre- 
pared to eay 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 W v a r i  have about 100 
ecales round the middle of the body. Common on rocks. 

21. C ~ U O  cmmmcns. Common 

OpmDXA. 

22. T Y P H ~ P E  B U ~ S .  On two occasions I found great numbers 
of this blind snake in decayed wood ; in one case there must have been st 
least a hundred in one fallen tree.' None exceeded 6i inches in length. 
No other s p i e s  of Qphlope mas observed. 

23. ~TCHOCEPIIALUS ACUl'UE. 

24. OLIQODON ~ U B Q B I ~ E U ~  ? The only important distinction from tho 
description of this species shewn by the single specimen collected conids 
in the presence of two praeoculars instead of one. The following is a descrip- 
tion of the snake. 

Scales of body smooth, in 15 rows. Ventrals 185, anal divided, sub- 
caudals in 40 pairs. Length 1 7 i  inches, of which the tail was 23. 

Seven upper labials, 3rd and 4th entering the orbit ; 2 prre- and 2 
post-oculars ; a small square loreal. 

Coloumtion, when fresh, light yellowish brown above, with a m o w  
pale line along the middle of the back from head to tail, and two broader 
pale lines, each as wide as two scales, down each side from head to anus; 
below these is a narrow dark line, then pale again. There are rudimentary 
crow-markings on the back, due to rows of scales with black margins alter- 
nating with other rows that are white-edged. On the head the markings aro 
faint, a dark cross-band from cye to eye, edgcd behiid with whitish, 
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and a double rather broad V-shaped mark, with the angle directed forward, 
on the vertical and occipitala 

25. S r a r o ~ ~ s  EU~SELLI. One young specimen only. 
26. ABLABE~ HUMBEBTI, var. (P. A. S. B., 1871, p. 174). Several 

specimens were obtained, in the neighbourhood of Ellore, of a small snake, 
only Wering from South Indian specimens of A. Ambert i ,  in the number 
of ventral shields. To this variation I called attention in the short paper 
above indicated. The following ie a description of the fresh colouration 
in the snake from Ellore. 

Back pale coppery, aides lilac grey, lower parts very pale apple green ; 
a series of small block dote along the middle of the back, at  rather irregu- 
lar intervals, from 2 to 5 scales apart, and two other lateral rows, one on 
each 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 at  the sides. 
There is a patch of duskier yellow behind each occipital, the two patches 
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. Loreal 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 described was 10.5 inchee 
long, the tail being 1.9. Ventrals 211, anal bifid, subcaudals in 66 paire. 
In  another xpecimen la+ inches long there were 209 ventrals. Bs was point- 
ed out in the note already quoted, there were only 155 ventrals in a speci- 
men from Malabar, 175 in one noticed in Cfiinther's Reptiles o f  British 
Indin, p. 228, and no less than !240 in a Calcutta example. So great a 
variation in the number of ventral ahields might indicate that several species 
are included, but there appeared no other constant difference in the speci- 
mens, and I may add that Dr. Stoliczkm, who also examined them, agreed 
with me in classing all an varieties of one species. 

27. ZUENIS PaacroLaTus. A young specimen only, but one of the 
fiercest snakes I ever captured. 

28. TBOPIDONOTUS STOLATUS. 

29. CEBBEBUE BHYHCHOP~, 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. D u e a s  TBIGORATA. The colourstion varies in this snake. The 
specimen obtained h d  the head markings different from those described by 
Giinther and on the back were irreguliu trnnsversc whitish bands with 



116 W. T. Blanford- yof fee on a collection of Reptiler, #c. [No. 2, 

broad black edges; the ~ e d i a n  line being deficient, as in the specimens 
from &ra mentioned by Dr. Stoliczka, (J. A. 8. B., 1870, p. 142). 

31. QON~~TLOPEIB C O ~ ~ I C U S .  TWO specimens were obtained on the 
Glodhvari, they were very gentle and slow in their movements, like Zyz. 
One had swallowed a mouse. In  a specimen 20 inches long, of which the tail 
measured I+, there were 168 ventral scales and 18 subceudals; the upper 
labials were 14, not 12. The colour was dark brown, with the blotchen 
light brown in the middle and yellow on tho margins. 

32. DABOIA BUSBELLI. 

83. Ecnrs caEInaTa This was obtained on two or three occasions in 
forest,-rather thin forest it is true,-but it is remarkable to find a deserb 
form like Bchis carinata, so common in the barren plains and rocky hills 
of South-Western h i a ,  in a wooded country. 

AMPHIBU. 

1. RAXA TIQBINA. 

2. R. znmocHanIe. 
3. 2. CYANOPHLYCTIS. 

4. PYXICEPEALUS BEEVICEPS. 

6. BUPO MEMOBTICTUB. 

6. POLYPEDATE~ XACULATU~. 

7. CALLULA VAB~EQATA, Stoliczka, P. A. S. B., 1872, p. 111. Iobtain- 
ed altogether five specimens of this species, from under logs of wood, near a 
village between Dumsgudem and Rgjimahendri. In size they varied from 
1.1 to 1.35 in the length of the body, and the hind limb ranged from 1.23 
in the smallest to  1.48 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. The body in life is extremely soft and 
?limy. The colour above, in the living animal, is dark brown, spotted with 
pale greenish or yellow, the spots aro 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-colour. 
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X I I 1 . - P ~ e l i m h y  Notice of a new ff enzds (Parectatosoma) of Phasmidse 
from Madagaecar, mMth b ~ i e J  Dercriptwns of it8 tooo 8peciee.-By 
J. WOOD-MAEON. 

The intereating and remarkable animeb briefly noticed below formed 
part of a large collection of ineeots, chiefly Coleopters, recently received 
in London from Madagaecsr, and I wee fortunate, while at  home on 
furlough, to eecure epecimens of them £rom Mr. E. W. Janaon, the 
well-known Natural History Agent. 

They are unquestionably nearly related to Eotaboa0111a, an Australian 
genus, the three known members of which are three of the most surioua and 
striking forma comprised in the whole clam Insects. Thia relationship I 
have indicated in the name of the new genue whkh the differenme p m n t -  
ed by these insects compel me to propose for their reception. 

PARECTATOSOMA,' Bell. nOV. 

Closely allied to the Auetralian genua Ectatowm~, but differing there- 
from in the following characters :-the prothorax ie relatively longer 
and more spiny; the male ie devoid of ocelli, and, like the female, 
brachypteroue ; the abbreviated tegmina in both aexee are shorter than the 
abbreviated wings; and the upper creef of all the femora ie produced 
into a sharp genual spine. 

Of the species of the Australian genas, Ectatoroma bwfonism, Westw,, . 
is the one which the M a d a g w r  forms most nearly approach. 

1. Parectatoeoma hyetrix, n. sp. 
8 9 .  Head armed with 12 spines (besides scattered spinules) arrang- . 

ed in four longitudinal rows and in pairs, of which one ie large, compressed, 
and thorny, and constitutes the conspicuous cephalic horns; the pair of 
epines immediately in front of these is also compound, each being provided 
with a eharp spine-like cusp in front. The poetantennary pair of spines 
is ae well-developed as in Eclaioeoma. 

Bides and upper surface of prothorax atrongly armed with thorns, 
some of which are double. The apices of the a m d  barely 
reaching the baaee of the wings, the true metanotum is consequently axpos- 
ed and it ie armed at the middle of its hinder margin with a pair of etout 
thorns. The tergum of the 1st somite and the tergs of more or fewer 
(according to sex) of the remaining abdominal somites provided at  their 
hinder extremities with two cross rows of spinea. Posterior margin of 
tergum of last abdominal somite in the g symmetrically divided into six 
epinoua proceseee. 

From WE+X(, by the aide of, and &tatomma, generic name. 
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Colour-deep black-brown, almost black, blotched with yellow, s e n g l y  
ao on the u n d e d a c e  and legs, but more profusely on the pronot- and 
on the terga of the abdominal eomites, on which parta the colour' 
an orange tinge and extends to the points of the spines; the mtemle 
are ringed at the jointe with the w ~ e  colonr ; organa of Qht, greenish 
yellow, with their bases and principal nerrmres black. 

8 . Length of body 61 millims., of head 7, pronotum 5, meeonotnm 
14, metanotum 7, abdomen 25 + 7 = 32, tegmina 2.5, wings 8, fore femur 
17, tibia 17.25, intermediate femur 13.5, tibia 15.6, posterior femur 17, 
tibia 21, antenna 63. 

9 .  Length of body 86 millirns., of head 10, pronotum 7, mesonotum 
18, metanotum 10, abdomen 31.5, + 12.5 = 44, tegmina 4.5, wings 10.5, 
fore femur 19, tibia 20, intermediate femur 16, tibia 18, posterior femur 
21, t ibh 25, antenna imperfect. 

Hab.-3 8 end 8 !? from EanarBnteoa ; and 1 ? from Antanilnarivo, 
M a d a g w ,  diBering from the rest only in being much more variegated. 

2. Parectatwoma twhinus, n. sp. 

8 9 .  Slenderer, and l e a  numerously and less atrongly epined then 
the preceding. Head armed : ? with 10 spines besides spinules, the cepha- 
lic horna more foliaceoue and more sharply spined, with only one pair of 
epines in front of them indeed of two and that simple : 8 with 8 only, 
one of the lateral pairs not being developed. Postantennary spines reduced 
to minute tubercles. Vestiges of wings and tegmina Isrger, thorn 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 metsnotnm. The 
tergum of the 1st abdominal somite with but one row of spines a t  ite 
hinder end ; that of the terminal somite ? divided at its posterior -gin 
into four spinous processes. 

Colour-body brown like rotten leaves, with the lege, antenm, organa 
of Bight (which have their principal nervures darker), and spines lighter, 

8 .  Length of body 64 millims., head 4.5, pronotum 4-5, mesonotnm 
14, metanotum 6, abdomen 27.25 + 8.5 = 35.75, tegmina 3-75, wings 7.8, 
fore femur 17, tibii 17, intermediate femur 12.5, tibia 13.5, po&rior 
femur 17.5, tibia 19.6, antenna 47. 

9. Length of body 80 millims., head 7, pronotum 6.5, mesonotum 
16.5, metanotum 8, abdomen 31 + 12 = 43, tegmina 6, wings 11, fore 
femur 16.6, tibia 17, intermediate femur 12.5, tibia 13.6, posterior femur 
18, tibia 21, antenna 43'5. 

The fore legs and all the tibia in the male of thh epecies are nearly 
quite aimple. 

Hub.-1 8 and 2 ? from Fianadntsoa. 
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X1V.-Notes on a collection of Reptiltx made by MAJOB 0. B. ST. JOHR, 
B. E., a t  Ajmere in Rcijpvtcina.-By W. T. BLANFOBD, F. B. B., &a. 

(Received and read August 6th, 1879.) 
The following is a list of the reptiles obtained by Major St. John in 

the neighbourhwd 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. I n  this list, for instance, I find that two spe- 
cies occur, Cynophie helena and Python molurus, belonging to  two genera 
the existence of which in any pnrt of Central or Northern India I previous- 
ly thought extremely doubtful.+ 

The species marked with an asterisk are inserted from information 
sent to me by Major St. John, as I have not seen specirncns. A11 others hnvo 
been examined by myself. 

+l. TESTUDO ELEQANS. 

+2. CBOCODILUS, sp. Major St. John writes : " Crocodiles (0. palzrs- 
tris, I suppose) an? very nuruerous in the natural lake of Puahkar (or 
Pohkar) 6 miles from Ajmere. Some are also found in the artificial lake 
a t  Ajmere called the Ana~cigar ; they an? said not to  breed there, but to 

Ann. M8g. h'at. Hist., October 1876, Scr. 4, Tol. XVIII, p. 292. 
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find their way over the ghat from the natural lake. I cannot hesr of the 
existence of Crocodiles elsewhere in these parts, though they are found in a 
small tank in the Chittore hill fort, 100 miles t o  the south." 

I identified the species found in Sind with 0. pzwt&, and it is not 
improbable that the Ajmere crocodile may be the same. We are b d y  in 
want of a careful collection and comparison of Indian crocodiles ; 
specimens 2 or 3 feet long would be of eervice. 

3. VARANUS LUXATU8 ? 
Three young specimens have been writ t o  me by Major St. John; 

they are respectively 19, 14 and 8 t  inches long. I n  the first I count 114 
scales from the gular fold to  the loin, in the wcond 98, in the third 1M. 
Owing to  the irregularity of the anterior scales, the number is not quite 
constant, but having counted the rows in each case two or three times, I only 
find a digereuce 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 few white spots, generally 
very small, are scattered quite irregularly over parts of the back, sides, limb 
and tail. A black line from the back of the eye over the ear t o  the side 
of the nape. 

The next specimen is paler yellowish brown, with cross rows of smd  
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- 
bind the eye is less distinct. 

I n  the smallest specimen, the ground colour is still paler, numerou 
dark bands cross the back and alternate with rows of minute white dote: 
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 cros 
lines on the chin and throat. 

The question arises to  which species these monitors should be referred. 
Vwanusjkaveecens and V. neluloarus are quite different, and i t  is clear 
that the Ajmere specimens, if thcy belong to a described form, must be 
either P. dracrsna or 7. lunatue. The distinctions between these specia 
are variously described by different naturalists. Gray's original description 
of VWMIUB Z ~ t u s ,  in the Catalogue of the Specimens of l k o r d s  in  
Cbllection of the British Museum (1845) p. 10, runs thus: 

"Noatrils large, noarly central, ( i .  c., betwoen the eye and mnezlo,) ahielda OW 

orbit mall, subequal ; dwk brown, with lunatc bunde, directed backwarde on the neck 
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and forwards on the body, and with cross bands on the tail ; belly and under Bide of 
tail whitish." 

While P. heraldicus, as Gray called V. dracama, wae thus described : 
Black with croae rows of pale-eyed spota, beneath pale, black-banded ; &el& 

over the orbita a n d ,  subequal." 
The distinction, i t  will be seen, depend0 solely on colouration, and I 

may add that  the colour assigned to  V. k a e m  is not that of a typical 
example by any means. I n  Qiinther's " Reptiles of British India," the 
merences are far better explained. V. draecena 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. I n  P. l m t u s  the ventral 
scales are said to be in 106 transverse series, and the neck to be marked 
with dark angular cross bands, their points being directed backwards. The 
following is the description of the colouring of P. h e m u  : 

Brownieh olive, uniform or generally with more or lees numeroue black doh 
each of which occupies a wale ; these dots are sometimes arranged in irregular trans- 
verse series and are moat numerous on the throat : young specimens shew numerow 
amall whih ocelli edged darker, whibt the lower parts are marked with irre& dark 
tranweree 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 P. lzcnatus and rather 
irregular." The colouration of P. lvnatus is  said to be- 

" Neck, h k ,  and tail marked with croee bands, which are au broad as the intar- 
apacea of the ground colour ; these banda are angular on the trunk and neck, with the 
angle directed backward on the neck and forwards on the trunk-four on the neck, 
eleven on the trunk. Sides and legs dotted with white." 

The single specimen in the British Museum, from which Gray's and 
Qiinther's description was taken, is stuffed and 25 inches in length, so that  
it is not in all probability full grown. It is said to  have come from India, 
but no further infonnation is available as to  the locality. I examined this 
skin some years ago, when comparing the specimen from Baluchistan de- 
scribed in Eastern Persia, Vol. 11, p. 360, but I could detect no charactor 
t o  be added to  those noticed by Giinther. 

The matter remained thus till ten years ago. Then Carlleyle stated 
that  both V. h a m u  and P. lunatus occurred commonly near Agra, and 
that neither of them were " water-lizards." (J. A. S. B., 1869, Pt. 2, 
p. 195.) Next Jerdon (P. A. S. B., March, 1870, p. 70,) stated that he 
found P. Zunatwr in the Museums at Delhi and Lahore. Anderson, 
(J. A. S. B., 1871, Pt. 2, p. 30,) recorded the receipt, by the Indian Museum, 
of P. draccena from Calcutta, Agra, the K h h i  Hills and Assam, and of 
P. Zunatus from Agra and Goalpara (Assam). Dr. Stoliczka identilied 
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the species found in Kachh with 7. dracena (P. A. 6. B., 1872, p. 73,) 
and I similarly referred a Baluchistan specimen to the same species. 

Lastly Theobald, in his " Descriptive Cataloyue of the Itaptilea of Bri- 
fieh India," 1876, p. 38, does little more than copy Qiinther's characters, 
but gives the additional localities subsequently recorded. In  his Synopsis, 
a t  the end of the volume, he distinguishes V. d m c m  as having t h e  body 
black dotted, and V. lunatus as having the same yellow dotted ; a distine- 
tion, I may at once add, with which I am unable t o  coincide. 

80 far ss I know, no other specimen having the peculiar colonrstion 
exhibited by the type of P. liunatw has been observed. The colouration, 
of the neck especially, is peculiar and is shewn in Giinther's plate. All 
who have endeavoured to disc jminate the species in India have, I think, 
depended on the number of rows of ventral scales, specimens with less 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) hare 
been referred to P. h c c e n a ;  those with 100 or more to V. lunaiw. 
Stoliczka, however, referred Kachh specimens with 90 to  100 rows t o  V. 
dracmo, and I myself, after comparing a specimen from Baluchistan hav- 
ing 107 rows with the series in the British Museum, came to the conclu- 
sion that i t  must be classed with the same species. At the same time 
I expressed a doubt whether P. lunatus was more than a variety of 
7. dracccna. 

On the other hand there is considerable reason for believing that  the 
common Va~anus dracamz of Bengal and Assam is a water lizard, inhabit- 
ing marshy places and entering the water freely like V.$avescens. 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 obsemem 
Many of these terrestrial lizards have been classed by various writers as P. 
dracma, 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 7. lunake. 

I n  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 i t  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, 
although the form from the North West Provinces and Western India has 
decidedly smaller scales, both above and below, than the Eastern race. In- 
deed I have sought in vain for any well-marked character to distinguish 
these two. So far as I can see, thc adults are easily discriminated by 
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colouration, and by the form of the dorsal scales. Assuming that the 
western form is lunatw, the following appear to be the distinctions. 

P. d m c m .  Back more rounded, and head higher. Scales 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 
ride 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. 

P. lunatvs ? Back nearly tlat, and head lower than in V. hm.  
Scales throughout smaller, notably so on the Iabials, and as a rule on the 
supra-orbital regions. The dorsal wales in adults surrounded by a broad 

- band of granules, the central boss nearly Bat, but little longer than broad. 
The fold above the ahoulder running back nearly to the thigh, and forward 
on the ride of the neck, well marked in young specimens, and as a rule in 
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 P. draeana). 

I t  is not certain that the latter species is the true P. lunatur, but ae 
that form haa smaller scales than the typical P. dracma, the monitor above 
described may be referred to it. Even now I am far from convinoed that 
the two are absolutely separsble 

Varanue lzcnatw (if this be correctly identified) is common near Ajmere. 
4. OPHIOPS MICBOLEPIB. (J. A. S:B., 1870, Pt. 2, p. 851 ; 1872, 

Pt. 2, p. 20 ; P. A. S. B., 1872, p. 74.) This seem rather a widely-spread 
form. The present is the fourth locality noticed, the others are Bilaapur 
in the Eastern Central Provinces, Karharbsri in Western Bengal, and 
Kachh. 

5. EUPREPES QUENTHEBI. 

z. mmticola, Giinther, Reptila of British Indio, p. 80, P1. X, fig. 
C.-Stoliczka, J. A. S. B., 1872, Pt. 2, p. 120.-Theobald, Derc. Cat. .Rep- 
tilee Brit. Id., p. 52. 

Few people can be more loth to change a name which haa subsisted 
for a considerable time than I am, but I think that this is clearly one of 
the cases to which the British Association rule, 5 11, applies. That rule 
runs thus :-" A name may be changed, when i t  implies a false proposition 
which is likely to propagate important errors." Now the name mnticola 
does imply a false proposition, for it indicates that the species so called is a 
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mountain form ; Dr. Qiinther's information led him to suppose that  this 
scinque inhabited Sikkim a t  an elevation of 8000 feet. Whence his infor- 
mation was derived is not mentioned, but Dr. Stoliczka was probably tor- 

rect in attributing i t  to the Messrs. v. Schlagintweit, whose inac0-y in 
these matters is notorious. Since the species was described, Sikkim has hem 
eemched by numerous collectors, but not a single specimen of this Z k p e -  
pes has been found. Dr. Stoliczka noticed the improbability of this form 
occurring in the highlands of Sikkim, where not a single reptile found in 
the plains of India is known to  occur, 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 i t  from Ajmere, Mr. Theobald records it from KUka, at  the base of 
the barren lower Himalayas of the Punjab, and I 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 reptilea 
common to the two are a few species of enornlous range, such as airlotu 
versicolo~ or Nnja tripudiam. I believe, therefore, that Euprepes -ti- 
cola, like E y x  Johnii and Gongylophie conicus, owes its supposed Sikkim 
locality solely to an incorrect label, and therefore the retention of the name 
monticola '' ten& tO propagate an important error." Under these circum- 
stances I propose to re-name the species after the original describer, Dr. 
Giin'ther. 

Two specimens of E. guentheri have been sent by Major St. John ; 
they agree with Dr. Qiinther's original description in all essential pwticn- 
lars, and still better with Dr. Stoliczka's. There are 35 or 36 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. HEMIDACTYLUB TRIEDRUB, (? subtdedrw). (Stoliczka, J. A. S. B., 
1872, Pt .  2, p. 93.) The only specimen procured was caught on TBra 
garh, close to Ajmere. There are unfortunately no specimens for compari- 
son from Southern India in the Museum at  Calcutta, 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 principal characters. 

Back with closely set trihedral tubercles, those in the middle a little 

I have nleo received from Mr. Wynno a specimen of a rrcinque procured in 
H a z h ,  and probably belonging to thie epeciee, but not in nu£Eciently good preeerva- 
tion to be identified with certainty. 
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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 trihedml tuber- 
cles above, and broad plates below. Eight upper labiils, seven lower ; the 
nostril 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 to that of H. t r i e h s ,  as represented in 
Belanger's " Voyage;" 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 labiale, produced by some whitish tubercles to  above 
the ear. 

7. FIEA~~DACTYLUB COCTEI. 

8. CALOTES VEBBICOLOB. 

'9. CHAMBLEO CEYLANICUB. 

10. TPP~LOPS BUMIKOB. 

11. OLIOODOR SUBQBISEUB. 

12. CYNOPHIS HELENA. A specimen 41 inches long, agreeing very 
well with the description in Giinther's Reptiles, except that the labials are 
more divided than usual, and the ventral shields more numerous. There 
are 11 upper labials on each side, the 6th, 6th and 7th entering the orbit ; 
the przeocular is large, extending to the upper surface of the head. Loreal 
divided into two shields, both in contact with the praeocular, the anterior 
square, the posterior smaller, subtrigonal. Anterior frontals as long as 
broad. Ventrals 254 ; anal single ; subcaudals in 75 pairs, the extreme tip 
of the tail having been lost. 

13. PTYAS mcosua. 
14. Z a ~ m e  DIADEMA. A large specimen, 61  inches in length, agrees 

in most characters mith 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 scales round the body, the dorsal series being very distinctly keeled, the 
angulation of the ventrals is faint, and the prmcular is divided into two. 
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The post-frontals are united into one shield, and there sre three supple. 
mentary shields behind the post-frontal, as in the Persian form, (Atmn 
Pm-sia, 11, p. 412,) and not four as is usual in Indian specimens. There 
are 11 upper labials on one side, and 12 on the other. V e n t d s  239 ; a d  
undivided ; subcaudals in 110 pairs. 

The whole upper surface of the head is black, the wlour extending in 
part to the labials, the remainder of the body is pale sandy in spirit, almost 
cream-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. S. B., 1872, p. 82.) In  life, as I learn from Major 
St. John, the lower parts were bright salmon pink. 

15. TEOPIDON~TU~ QUINCUSCIATUS. 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 t o  the 
labials are wanting, although the posterior band is indicated by a faint 
dusky line. 

16. PSAMMOPHIB CONDANAEUB. The single specimen sent appears 
to  approach the Sind form in some respecfs, and especially in having the 
nostril between two shields (Stoliczka, P. A. S. B., 1872, p. 83). But 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. Zeithi, in which, as I have shewn, 
(Eaotern Persia, 11, p. 421,) there appear to be two post-na&. 

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 b d s  coalescing on 
the tail. The bands are equal in breadth to the interspaces. The speci- 
men is young ; i t  measures only 23 inches, the tail being imperfect. 

17. DIPSAS TEIoONATA. A small specimen only 151. 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 
small portion can be missing. 

I n  young specimens of this snake, at all events, the fail does not 
always amount to a fourth of the lcngth. I find notes of two specimens 
from the neighbourhood of Ellore, measuring respectively 168 and 234 
inches, with tails 3 and 4$ inches long, or rather less than one-fifth in each 
case. In  the Ajmere spocimcn the tail is even shorter, about onc-seventh. 

This snake was captured anlorlgst stoncs, and had s~rallowed ct young 
Cnlofee t~ereicolor. 
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18. L ~ c o n o n  AULICU~.  

19. L. BTEIATCS. TWO specimens sent, one 11 inches long, the other 

93. Major St. John  notices tha t  these snakes had no yellow coloration, 
and suggests that  the t int  may be seasonal. H i s  examples were procured 
early in  April. 

9 0 .  PYTHON MOLUBVB. This, as already remarked, is an unexpcct. 
ed addition t o  the fauna of Rljputhna. 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. EBYX JOHBII. 

"22. NAJL TEIPUDIAX~. 

23. BUNQARU~ CBEVLEUB. 

a. ECHI~ CABII~ATA. 

(Received and read 6th August, 1879.) 

I n  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 and i ts  neighbourhood, and in Da rjiling. 
Although, with the excepiiion of one snake (Homalopeida) described below, 
nonc appear t o  be absolutely new, there are a few calling for remark on 
account of rarity, variation, or from the locality being previously unknown. 
I have thrown together these somewhat desultory notes ill the following 

P8ges. 

I LACER'I'ILIA. 
I MEBALINA QUTTULATA (olim PAEDALIA). 

Dr. Peters informs me that  the species identified with LncertapnrJalis 
of Lichtenstein by Dumeril and Bibron (Erp. ffen. V, p. 312) and by 
Gray (Cat. Liz. Br i t .  Xw. 1845, p. 43) is not Lichtellstein's spccics, but 
that  it is his L. guttulnta. I believe the original t j  pes of Lichtenstcin 

6 are in the Berlin Muscum and have been examined by Dr. l'etrrs. 
The species abounds in the countries west of India ( ' Emtern  Persia,' 

11, p. 377), and was described from Sind by Dr. Stoliczka, who supposed it t o  
be a new species which he called Eremias (~llesalinn) Watsonuna (P. A. S. B., 
1872, p. 86;  see also J. A. 8. B., 1876, Pt. 2, p. 26). I have since found 
it as far  t o  the eaetward as Jaiealmir. 

16 



~PEXNOCEPEALUB TBIDACTYLUE. 

When in the Indian deaert between Sind and IUjp6itdna in 1876, I 
daily saw tracke in the sand, which I believe to have been made by t h i s  
lizard ; but although I heard of the animal under its name of ' Big mrhi' 
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 hw 
been obtained from both Sind and Cutch (P. A. 5. B., 1872, pp. 76, 88), 
but i t  is said to be rare. I suspect, on the contr.wy, that it ia common, 
but that, from its habit of burrowing and from its not moving about dur- 
ing the day, i t  is very difficult to find. 

ZY QNIDOPSIS BBFVIPEB. 

I amindebted to my friend Major Mockler for two additional specimens 
of this rare lizard. The single type was procured near Karmsn in Peraia 
a t  an elevation of 5,500 feet ; the two specimens now sent are from some 
part of Southern Persia or Baluchistln, probably from near the ooast, but 
I do not know the exact locality. The head was slightly injured in the  
original specimen, and those now procured ehew the muzzle to be more 
conical than i t  is represented in the plate in ' E m t m  Persia' (see Vol. 11, 
p. 397, P1. XXVII, fig. 4) and the rostra1 shield to be distinctly angulate 
in front. The tongue ~ Q O  is slightly cleft at  the extreme end. 

Another error in the figure, judging from the more perfect specimens 
now 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 i t  has 
been entirely lost and the new growth is only beginning, in the other the 
extremity hm been renewed. In  one specimen the hind foot is one-fourth, 
bstead of one-fifth, the length from thigh to shoulder. 

The anterior margin of the vertical and the posterior margin of the 
przefrontal are straight, and so is the posterior edge of the vertical, not  
convex aa in the type. The superciliary shields are also slightly different 
from the figure, the third from behind being the largest and fitting int-o 
the emargination on eac5 side of the vertical. 

The coloration is paler and consists of narrow brownish longitudir~al 
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 origiual type, one being 3, t h e  
other 34 inches from nose to anus. 

DBACO sp. (P.D. MAJO?, var.) 
A single specimeu of Draco of large size, sent to me by Mr. Davieon, 

elosely resembles D. major (J. A. S .  B., lllT8, XLVlI, Pt. 2, p. 125), but  



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 doubt 
about the specific distinction of the species, but one nostril haa a distorted 
look, nnd there is an opening from one nostril to the other through the 
septum, so that i t  ia possible to see through both nostrils. Now the speci- 
men having been obtained by an ornithologist, I think it has been carried, 
when freshly killed, suspended to a stick with a pin thrust through the 
n o s t r i b t h e  common plan employed for carrying birda by collecturs-and 
I am not sure how far the nostrils have been distorted by the process. 
The other differences are less importent ; in f o m  like D. lrwrculatlrs with 
the tympanum scaly, the area is covered with small scales; and inthose with 
a naked tympanum, part of the space is often occupied by a large &t 
scale. 

The membrane of the ' wings' is dark-coloured, rather darker towards 
the margin than ineide, with small spots forxiied of larger white scales. 
These spate are not amawed in aa distinct rows aa in typical D. major. 
Otherwise the coloration is the same in both. The length ia 12 inchee, 
of which the tail measures 8. 

This may be a new species and I therefore call attention to it. I am 
much inclined, however, to believe i t  ia a variety of D. major with the 
nostrile distorted. 

As might have been anticipated, this proves t o  be, in part, a.vegetable 
feeder, like allied species. Mr. Wynne noticed some lizards feeding on 
leavee at M u m ,  and sent me a skin of this species and eome of the con- 
tents of the stomach, which proved to be a mixture of fragments, partly of 
inaecte, partly of vegetables. 

Dr. Peters writes to me that  this specie8 is A g m  mpuinolenla of 
Pallas, and must take Pallas's name. It is also, Dr. Petera says, A. 
malemie of Lichtenstein ; the true A. agilw of Ollivier being a form allied 
to A. (Dapslw)  m k a t a .  I am unable to examine into this question a t  
present aa I have not now access to Ollivier's work. 

I found the lizard hitherto called A. agilis by myself and others (see 
Eastern Persia, 11, p. 314 and J. A. S. B., 1876, pt. 2, p. 22) abundant near 
Jaisulmir in the aandy desert to the east of the Indus. I once or twice eaw 
this species on low bushee, precisely as I have observed lkopelur rudmafua 
in Persie. 
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ACANTHOBAUBA ABMATA. 

I am indebted to Mr. Davison for specimens of this lizard from the 
neighbourhood of Moulmain and from Tavoy. Both forms difEer some- 
what in coloration from the published description. The Moulmain speci- 
mens are large, being 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 eye and in front 
to the canthus rostrnlisand on the neck, so that there is only a belt of  black 
about oi~c-ciglitli of an inch broad on each side of the crest ; no radiating 
lines from the orbit over the lip. I n  the Tavoy specimens, which are 

youngdr, the upper parts are mottled with dusky and grey. 

0PHII)IA. 
HTPSIEHINA Y ACULATA, sp. nov. 

Hypsirhina ad H. chinensem asnis ,  sed squomis in 25 nee 23 series 
reyulares b gitudimles ordinatis, scutis ventra,?ibus ad 125. &put breve, 
rostrun~ truncntum, corpus robusturn, cauda compresua. 8'cutum prcef~m~ 
tale unicum parvum, singulis postfrontalibus magnitudine secwrdum ; pre- 
oculare unicuna, postoculria duo. &lor fusco-cimrmcens, n ig ro -macuh t~ ,  
cabdomine albescentc, fascia fucd longitudinnli utrilrpve ad  margin- sctrto- 
rum ventralium ornato. 

Habitat in Pegu B w n a m r m .  
H e d  short, very little broader than the neck, muzzle broad, square, as 

if truncated, body stout, tail short compressed. Scales polished, rhombic, in 
twentv-five very regular series. Ventrals narrow 125, anal bifid, subcaudale 
in 45 pairs. 

The rostral, which just reaches the upper surface of the head, does not 
occupy much more than half the anterior margin of the upper jaw. The 
single anterior frontal is nearly as long as broad, and is a little smaller than 
each of the posterior frontals ; vertical fully twice as long aa broad, elongately 
subpentagonal ; occipitals a little longer than the vertical. Loreal trapezoi- 
dal, on one side the loreal is partly united to the postfrontal ; one pm-, two 
post-oculars. Temporals 1 + 2. Upper labials 8, gradually increasing in 
size to the 7th ; the eighth is small and no larger than the adjoining scales, 
the 4th enters the orbit. Only one pair of large chin-shields, the posterior 
pair scarcely exceed the adjoining scales in size. 

Colour blackish ashy with a row of large irregular-shaped black spots 
down the bacli and another rather less in size, but each spot including 
several scales, down each side ; a blackish band down the margins of the 
ventrals caused by the dark edges of the sbielda and of the first row of 
scales on each side. 
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The specimen is 12 inches long, of which the tail measures 1). It was 
collected by Dr. Baker in Pegu, I believe, in the neighbourhood of Bassein, 
and sent to me with some other makes for examination by Captain Spear- 
man. 

n i s  Hypeirlrina appears separable from all other species by the larger 
number of rows of scales. The scales in this genus are so regular, that I 
think even a single specimen affords sufficient evidence of distinction, and 
the Pegu snake is further distinguished from H. chinensis, its nearest ally, 
by having a smaller number of ventral ehields. In  H. chinenais there are 23 
rows of scales round the body and 150 ventrals. I have not access to a 
specimen of H. chinenuie, and so far as I am aware no figure of this species 
has been published, so I cannot tell whether H. mnculata has a differently 
formed head. From the two species of Hypeirhina previously recorded 
from Burma and India, H. plumhea and H. enhydris, the present form is 
a t  once distinguished by its much blunter muzzle and smaller praefrontal 
shield, and by its coloration, besides the much more numerous rows of 
scales. 

DIPSAN TBTQOBATA. 

A young snake, obtained by Major Mockler a t  GwBdar in Baluchisthn, 
appears to me t o  be nearer to this epecies than to  any other, although I can- 
not feel sure that i t  is correctly identified, for, although I can detect no 
distinction in the shields, 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 i t  is much farther west than 
this snake has been previously found, Gwidar being about 200 miles west 
of the British frontier, and the occurrence on the Balucl~istin coast shews how 
thoroughly terrestrial a form this species of Dipeae is, for there is not s 
single tree and scarcely a bush to be found near Glwsdar, which is merely a 
fishing village on a barren spit of sand, between a rocky promontory and 
the mainland. 

The length of the specimen is 12  inches, of which the tail is 2+. 
Ventrals 230, subcaudals 92. The upper surface and side of the head are 
mottled with black, which prevails in front, so that the frontals, rostral, and 
anterior labials aro entirely black or blackish. On the body there are the 
usual rather irregular transverse dark-edged whitish elongated spots. 

X E ~ B E L ~ P N  BUNGABOIDEB. 

This snake has hitherto only been reported from the K h h i  hills, 
where it appeare to be rare.+ I n  1878, I captured a specimen close to  Dar- 

Qiinther, Rept. Brit. Ind. p. 346; Jerdon, P. A. S. 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 in much larger than the type, and mer- 
sures 32 inches in length, of which the tail is 4. It waa caught in the 
dusk of evening on the road round Birch-hill, at an elevation of rather les 
than 7000 feet above the sea. When taken it appeared sluggieh and made 
no attempt to bite. 

HYDBOPHIB LAPEYOIDEB. 

A specimen, sent from Cfwsldar in Baluchistsn by Major Mockler and 
collected, doubtless, on the Makrhn coast, agrees so well with Dr. Gliinther'r 
description of H. l a p d e s  that I have no doubt it must be assigned to 
that species. The dorsal scales, in the posterior part of the body especially, 
have a short tubercular keel, but on the lateral scales there in only a central 
tubercle. Thirty-five black rings round the trunk, the anterior rings imper- 
fect below. Length 163 inches, of which the tail measures 1.6 and the 
cleft of the mouth 04. 

A wcimen, agreeing very fairly with the description of tbis species 
(of which the type was procured from Mergui), has been sent to me by 
Captain Spearman from Pegu. There are, however, one or two characters 
which seem to shew a tendency to a passage into H. coronata. The h t e d  
scales on the hinder stout portion of the body have a slightly elongated 
tubercle 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 a d e .  
The coloration agrees with the description of that foul~d in H l a t i f o r~b  
&Z o: far, that the yellow rings are very imperfect and the blackish colonr 
covers a much larger portion of the body, the whole of the lower part of 
the anterior two-thirds being blsck and the yellow rings being only faintly 
traceable across the band throughout the thicker part of the tmnk, they 
extend in general m a s  the neck, though narrower on the upper adBCe, 
and appear in the anterior prt of the body as well-defined transveree spots, 
but on the thicker portion and tail they are only conepicuous as dongabed 
oval spots with indistinct edges along the sides. There are 66 of thee 
imperfeot 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 3i. 
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XVI.-Notes on #tone I m p k t 8  f i m  the K h d  Hills, and t i e  B m d a  
and VeZIors Distvict8.-By JOHN COCKBUUN, Late Curator of the 
AlZahQbdd Mweunt, Oflciating Assidant 08teobgist, Indian Xueetcm, 
Ualeutta. 

(Received 1st July ; read 6th Angnat, 1879.) 

(With Plates XIV, XV, XVI.) 
&one Implement8 from the Khaai Hills. 

Stone implementa have from time fo time been found in the Province 
of Assam, but the specimen figured in Plate XIV (figures A, A'), is un- 
usually interesting, as being the first stone implement found in situ on the 
Khhsi Hi&. The  only previous record of a atone implement from the 
K h L i  Hills I can find, is by Col. Qodwin-Austen, in P. A. S. B. for 1875, 
p. 158.* This specimen waa picked up on the surface of the road, on the 
bridge near CQ~. McCulloch's house at  Shillong, and no one who knows the 
locality can doubt that i t  had been dropped accidentally, probably from the 
pouch of some Khasia, a people who venerate celts as relics. Specimen B, 
(Plate XIV, figs. B, B') 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 3' 50n in 
leligth, by 1' 65" in width, is made of a tolerably hard argillaceous slate. 
I t  Was dug up a t  Shillong in December, 1877, on the site of the house a t  
present occupied by Brigadier-General Nation, in the presence of Col. A. 
Tulloch, then in command of the 42nd N. I., and Lieut. H. Stevens, Adjutant 
of the Regiment. Them officers were superintending a working party of 
the men of their Begiment who were levelling the eite, when one of the men, 
a Qhurka, came up to  them with the celt in his hand, all incrusted ae i t  was 
with clay, and said i t  had just tumbled out of a clod he had broken up. On 
the specimen being shown to me, I at  once pronounced it to be a genuine celt, 
in spita of the soft material of which i t  was made. I visited the place the 
same day in company with these gentlemen, and was shown the spot where 
it was found. This was nearly four feet below the surface in clay. This 
clay overlies a peouliar sub-gneismse sandstone, and from sections I had an 
opportunity of obaerving on an adjoining site about 300 yarda north-east of 
the General's house and elsewhere close by, i t  averages from five to seven 
feet in thickness. 

I shortly after got specimen (B) from a highly intelligent Khasia in my 
employ ; he said he had found it near Nongpo on the Shillong and Qau- 
h4ti road. There can be no doubt as to the authenticity of thia speci- 
men, which is made of the same material (slate) as specimen (A,) and has 

For two other inetancea of stone implements in Awm, see P. A. 8. B., 1872, 
p. lac. 
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a similar weathered coating. I 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. I n  shape, it 
somewhat resembles the small Jade specimens from Yunan a.nd may b 
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 a t  t h e  
present day in file cutting. These celts of slate could hardly have been 
uscd as anything else but agricultural implements, hoes &., as pointed o u t  
by Col. Godwin-Austen ; but I would suggest that besides being used as 
instruments for digging up roots &c., 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  JEnying animals. The specimen figured a t  
p. 231, Fig. 161, of the Cutalogue of Antipuitiee of the Royal I&h 
Acadellcy well illustrates how these small celts were handled, probably 
fixed with some hard resin, like the " black boy" gum of Australia, in a 
cavity scooped beneath the burr of a shed antler with a few inchee of 
beam attached, so as to form a small handle. I was struck with this idea 
from the facility with which I have seen Chamars in the Cawnpore 
District, skin Nilgai (Portax tragocamelue), with their rude kl6rpas 
(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). 
I have not the least doubt that their aboriginal 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 a 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 abovo remarks by Mr. V. Ball, 
in a pnper read before the Royal Irish Academy on tho 30th of November, 1878, ba t  
of which I did not see a copy till June last, while my paper waa written in the previous 
Novomber. I hcro copy this portion of Mr. Ball's paper. There is one class of stone 
implcmenta nnauitcd to any of tho above-rnentioncd purposes, but which being prondod 
with sharp edges it scems very probable wero used as skin-scrapera. I n  connexion with 
this, I mny mention thnt on one occasion in the Satpura Hills in the Central Provinces, 
having shot a bear I gavo the carcase, with some knives to tho people who had brought 
it to camp, in order thnt they might take off the skin. Theso people belong to a tribe 
who always cnrry a very smnll wcll-sharpened iron axe of a form I have not seen else. 
where. After working for a short time with the kniveg thcy discarded them for the 
axes, which they removed from their wooden handles, and then placing their thumba 
in the holcs grasped them h l y  in their fingem, and continued the flaying with aa- 
tonishing rapidity. I n  a similar way, I believe thnt tho scrapem of stone may have 
been uscd for the prepamtion of skins, which when rudely dressed afforded the only 
clothing of these early inhabitants." I mny here remark that these amall curved axee 
are used throughout Bundlekhand, and that I always carried one myself for many years 
on shooting excursions. 
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In  connexion with the subject of stone celts, I may mention that i t  is 
not generally known that the natives of Upper Asssm use a genuine metal 
celt at  the present day. The only record I can find of a somewhat simi- 
lar implement is in the P. A. 8. B. for 1871, p. 83, where a celt of this 
kind is spoken of as uaed in Aralian, fixed on a long bamboo handle. 

This eimple but highly efficient Assamese axe somewhat resembles a 
modern African axe figured by Sir John Lubbock at  p. 28 of the 3rd 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. It consists 
of a moderately stout handle of a dark and heavy wood, slightly curved 
upward a t  the haft end, where i t  expands into a hard natural knot. Into 
this knot is inserted a t  an angle, a tapering chisel-like blade of iron 
about 2.26 in. wide at  the cutting edge, tapering to  a point, and about 
8 in. 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 
uaed excited my admiration. A family or party consisting of five or aix 
males will fell and clear three acres of dense forest in two months, 
working a t  leisure. I observed this kind of axe used from Dumdums t o  
Saikwah Ghat on the Sadiya Road, in the handa of Muttucke, Ahoms and 
Miris. Occseionslly these tribes take contracts from tea-plantera to 
clear forest, and, I have been informed, prefer their own toole to the besf 
English felling axes. On one occasion I myself had to fell a coneiderable 
sized tree near a clearance a t  Dollah, near Ssdiya, for the purpose of ob- 
taining the eggs of a wood-pecker, and set t o  work with an English axe. 
The tree was quite 20 in. in diameter, and I had not gone two inches into the 
wood, when a man came up bearing one of these primitive axes, and volun- 
teered his assistance, refusing at  the same time the proffer of my axe, ?n 
the grounds that i t  was unnecessarily weighty, too broad, and formed a 
thick and clumsy wedge. I n  a quarter of an hour he had the tree down, 
and in a short time more the glistening eggs were in my hand. This 
iron Aseamese 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, suggests the retlec- 
tion that fig. 252 A. of the Ckt. Ant. R. I. A., which has been accepted 
all over the world aa the method in which the flat wedge-shaped celt was 
handled, more particularly since its reproduction in Sir J. Lubbock's popular 
and interesting work Pre-hiotoric Times, (see p. 25,2nd edition,) is not 
quite correct. 

I n  this figure the taper point and a proportion amounting to nearly 
one-fourth of the instrument, is seen projecting above the handle, while 

17 
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cross ligature of tendon or cord gives additional security to keep the 
head from falling out and the handle from splitting.* 

That some oelts were m handled haa received additional confirmation 

from a Plate in Fergusson's B e e  and Berpmt Worship, where a man, 
considered an aboriginet, is represented cleaving wood with a celt, which, 
8s the cross ligature and the projection of a portion of the metal above the 
handle show, was handled in the manner suggested in the Cab. Ant. B. I. A. 
But figs. 274 to 251 in that work, and all bronze celts of the long narrow 

type were, I am inclined to think, hafted imbedded in a knot as in the 
modern Besameae axe. Flat copper celts of exactly the same type as 
represented in the bas-reliefs of the Sanchi Tope have been found in the 
Mainpuri District, in the (fangetic Du4bS and also in the Balzighit District, 
hardly more than a foot below the surface, indicating their use a t  s corn- 
paratively modern date.$ Copper or bronze (?) implements were, I am 
inclined to think, in use all over the DuBb 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 I would assume that certain tribes of aborigina 
who yet maintained their independence, in impenetrable jungles or hilla 
in various parts of the country, continued in or were slowly passing out of 

o stone age. The chert flakes and arrow heads found in Bundelkhand 
m the w f a c e  possibly originatd 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 intn 
an age of Iron, from the evidence of Capt. Cook regarding the New Zealan- 

A remarkable find of copper implements s t  the village of Gungeria, m o w  tsluk, 
Bblsghht District, is recorded in P. A. 8. B. for May, 1870, (with a Plate), when 424 
copper celta and some silver ornaments were found a few inches below the surface of 
the ground. I would suggest thnt specimens 1 A, 1 B were socketed aa in the AaaameSB 
axe, while 3 A, 3 B, 3 C were handled after tho fnehion shown in the milingat Sancbi, 
and aa divined in the Cat. of the Royal Irish Academy. With regard to the very extra- 
ordinary silver plates found at  the same time, I would throw out the suggestion that they 
were human ornaments, and not bovine. The only instance of a similar silver ornament 
worn among savages at  the present day, is the possibly analogous thin silver plate, 
worn on the forehead by the Mishmi women (see Dalton's Ethnology of Bongd). It 
is improbable that the race who made these ornaments venerated the cow at all. 

t Ferguseon oalle theee people Dasyns and elnewhem speaks of them au hated md 
despised aborigines. 

3 P. A. 8. B., 1868, pp. 261, 262. 

I) A flat copper celt of exactly thin oblong type has been found associated 
Buddhist remains in the Chaubara mound, Muttra. General Cunningham, &port qf fb 
drcblugical  Swvey, 1871-72, p. 16, VoL 2. 
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ders, and from what we see of the existing Andamaneee. Neverthelese, I 
think we may fairly assume that stone continued to be employed for flakes 
and arrow-heads &c. long after iron was first introduced. The North 
American Indians long continued to use 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 f i t - t ipped arrow waa 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 8s the fine specimen, 10 inches long shown in 
Plate XVI, (fig. Q,) sharpened and handled. I n  faat, 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. 

#tone Implements from Barrda. 
Ab6i'l Fazl, in the Ain-i-Akbari, describing the fortress of Chunk 

write0 : "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. I n  
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 
h x l i t y  for celts. This brings me to the subject of the Bands implements. 
None of these celts have been found in their original eituation by Europeans, 
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 
lithio 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 fir& to draw attention to these remains 
in Bundelkhand, in P. A. 6. B. for February, 1861. He was of opinion that 
they had all been found within a few miles of where their finder# 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. 

I n  the Proceedings for June, 1882, J. A. 8. B., XXXI, p. 823, Nr. W. 
Theobald, in a short paper, which continues to be the only memoir of import- 
ance on the subjeot, added considerably to our knowledge of them Bands 
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implements, figured a series, pointed out the principal t y p ,  and fur ther  
ertended the area of their prevalence to 200 miles eaat of the Tons river. 
He  accounted for their abundance in the vicinity of K i d  by t h e  hypo- 
thesis that i t  waa due to some " superstition which induced men of 
old time, to collect these relics of a still older age, and convey them 
t o  the shrines and localities where they are now so abundant, so  that 
celts collected over thousands of square miles are now accumulated about 
K i d  and its environs.'' This supposition of Mr. Theobald's pgreed 
well at  the time with the scarcity of other stone weapons in this areq 
compared with celts-one stone hammer, and a single chert arrow-head 
being alone recorded by Mr. LeMessurier. I n  the light of our present 
knowledge of stone remaine within the Peninsular area, I would m o d e  
this theory of Mr. Theobald's. In  February 1878 I found a number of 
chert flakes on the eroded surface of a rain-washed field, situated on 
the bank of a small stream, only a couple of hundred yards away £mm 
a tope near the village of Hatwah, in pargana Chibun, district Band.. 
They were all of a small type, and exactly resembled those from Jabdpnr  
in the Geological Museum. Two of them were perfect, the remaining 
few were fragments, 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 thew flakes there can be 
very little doubt that they were used, held between the fingers and thumb, 
in making the first incision down the mesial line in the pmcew of 
ekinning, the remainder of the operation being completd with the  oom- 
paratively blunt celt. The discovery of these flakes led me to make more 
extended enquiries on the subject than hitherto from natives, Borne of 
whom were BrBhmane of intelligence, whose families had been settled in tha 
villagee around for genoratione. The more intelligent of these men, while 
etoutly maintaining the great antiquity of the celts, and that they (the 
Br4hmane) had remembered the celts aa children under the trees where the 
implements still remained, and that their fathers had handed down the 
aame story to themselves, admitted that celts continued to be found to tbe 
present day ; one of the Brhhmana interrogated had found one hi-llt, 
while the others had all heard of, or seen instances of celts being found in 1 

their own village fields. Some of the ignorant were unable to account for the 1 
reverence with which they regarded these stone remains ; evidently having r 
sort of confused idea that the celts were in some way connected with the 
Phallic emblem worshipped by the Hindus. Others considered t h e  & 
thunderbolts, calling them-" Bijli ka puthut"-lit. LC stones of t h e  h h b  
~ n g , "  an idea which prevails in every qusrter of the globe. 

I can confirm what Mr. Theobald aays regarding the ability of the 
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natives to recognise the veriest fragment of a oelt, pieces in fact which 
have been declared by educated Englishmen fo be fragments of pebbles. 
The people, however, seem to  regard a mooth surface on mme 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 
palseolithic weapons among these remains in 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 
~e r fec t ,  of any I have yet seen, and this is also Mr. Theobald's experience, see 
fig. 4, P1.11, of his paper. The same remarks apply to the elongated chipped 
fragment, No. 13, of my list, (Plate XVI, 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 i t  is on the absence of palseoli- 
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, I found on a stone slab in a ruined 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 ss on 
the continent of Europe, whew the peasantq place celts, called ''thun- 
deratones" (as I have often heard them called in Banda), in the clefts of 
growing trees. I have twice dug out celts with my hunting knife, which 
were so 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, moat of them have, I believe, been found in excavations a few feet 
deep ; some have doubtless been turned up by the plough ; a large 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. I n  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 I think I gave to Mr. G. H. M. Ricketts, c. s., c. B., 
had red sand adhering to i t  in compact lumps, so hard as to justify the 
belief that i t  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 me 
very materially in searchi~rg for them personally. 
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lbbls giving Weigh a d  D i m m i o n e  of Oslts from B&. 

The above specimens, with a series of 20 more, chiefly duplicates of 
these types, are in tlie Geological Museum, Calcutta. A and B (Plate 
XIV), 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 XIV, fig. C) was picked out by me in 
February, 1878, off a mud platform, or altar, four feet high, built at t h e  
angle formed by two mud huts, three miles south of the village of Hatwah 
in the District of Banda. There mere quite a heap of stones on this plat- 
form, most of them water-worn pebbles, and two celts (8 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, I believe it is  the 
first specimen of its kind found in this country. similar implements have, 

RsnuBxn. 

Thie maflcent specimen wae found by my broth 
W. B. Cockburn, in the village of Lohra, Pargana 
Danrenda. I believe i t  in the &lest polished d t  
of this type found in India. Material Diorita 
(Plate XVI, fig. C f . )  

Found in a ruined temple 6 milm from Hstwah, Do. 
Of a peculiar massive type. Do. 
Chipped fragment of heart-shaped type made of f ins  

grained trap. Two of the most highly flniahed 
specimens I have yet seen from Banda were of 
this type. I gave them to a brother antiquary 
and regret not having preserved drawings of them. 

Of he-grained black trap. Found on mud altar with 
stone hammer. 

Of intermediate size. Diorite. 
Found on mud altar with stone hammer. Diorita 
Of long narrow type, very close to those fmm Vellore. ) &,rial Diorite. 

) Of smalle~t type. Diorite. 

Flat celt -76" thick of indwated ahale. This ie a 
very interesting and instructive specimen. 

Elongated chipped fmgment of h e - r e d  trap 
exhibiting a remarkably good edge. osslbly used 
in the hand in flaying, very much aa an anatomist 
uees the end of his scalpel more for detaching than 
cutting. (Plate XM, fig. H.) 

Peer-shaped implement of s ~ d s t o n e  bearing evidanceu 
of having been subjected to heat. Interee- 
aa being the first implement of thin material &om 
Banda. 

No. 

1 

2 
3 
4 

6 (D) 

6 
7 (El 
8 
9 
10 
11 
12 

13 

14 

10.46 

6.66 
4.60 
6'41 

4'12 

42b 
3'60 
4.86 
4.60 
2.86 
2.60 
6'80 

4'30 

3-26 

$ % ----- 
4.20 

2.70 
2.76 
8-76 

2.90 

2.86 
2.26 
2-20 
2.25 
2. 
2-06 
3-70 

t. 

2.13 

fbe. 

6 

1 
1 
1 

oz. 

2 

6 
4t 
4) 

11 

9 
6 )  

' 2  
it 
10 

6 i  
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however, been largely collected in Europe, and my spechen 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 Calnlogue of Antiquities in the Royal 
Irish Academy, p. 94, fig. 75. The Banda specimen is obviously a water- 
worn pebble of a red quartzite, 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 aide only, at others, in precisely similar specimens, on both 
sides, the Editor of the Catalogue is of opinion that it is tho first diep in 
the formation of a hole, which i t  was the intention of the maker to carry 
right through, and fig. 78, which yet more closely resembles my specimen in 
eize 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 &x. and 
for lighter work generally, during what must have been a protracted process, 
the boring. My Banda specimen beam evident marks of the effects of 
percussion at  either end, which i t  would be difficult to account for otherwise, 
and from the singular convenience of hold i t  affords when held between the  
finger and thumb, it was probably so held and used. 

Stone Implements f ~ o m  M a h s .  

Stone implements of a neolithic type have hitherto been remarkably 
acarce in the Madras Presidency, there being only one recorded instance in 
the Society's Journal of r 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- 
I tance. Mr. V. Ball, in his paper " On the Forms and Geographical Distribu- 

tion of Sfone Implemente in India," considers the whole of Southern India 
(coloured red in his map,) ae productive of palmlithic implements of 
chipped quartzite only. Up to the time Mr. Ball wrote, there had only been 

I a single recorded instance of a polished celt having been found within this 
area, (P. A. S. B., 1868.) after  his essay had been printed, Mr. Ball examined 
a series of polished celts from the Shevaroy Hills, in the British Mneeum, 
but he remained inclined to  consider this $d 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 dfect Mr. Ball's theory. 

The series of ten now exhibited were found on a low rude eort 
of stone table, under a tamarind tree, near a Mdayam temple, in the 



village of Tulleh of the Vellore tduq,  North Arcot district, by my  friend 
Flo. W. Tucker, Esq., now of Naini Tal, who was then in the Msdras Prp. 
sidency on Famine duty. 

The Vellore celts closely resemble others of the long narrow type from 
Banda (specimens 8 and S), 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 be& like the  ruder 
weapons of chipped quartzite from the same district. Three of these 
Vellore implements are figured in Plate XV, figs. L), E, F. 

There are three f o r m  of stone implemenh, the uses of which are 
considered by many more or less problematical. lst, The oval tool-stonea 
andmauls,+ of the former of which the specimen described above is a typical 
example. 2nd, Sledge hammers of stone, such as are held in the hands and 
usedin working metals by African races a t  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. 5. B., Vol. XXXI, (see 
p. 326 of his paper). 3rd, 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 
this type from 3 in. to 3+ in. in diameter might well have been so used. 4th, 
Ring stones or stone brace1ets.t This I believe to have been the real uae 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 veins, Chamars 
and Pasis in the N. W. P., continue to wear ponderous bracelets on t h e  
wrist made of a composition like bell-metal. I 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 t h e  
margin.$ The aperture is sufficiently large to admit a small hand. I 

A circular perfomted type of maul surrounded by a groove, of which two wem 
found at Chidizi, in Balhchisth, and described in the Proceedings of the Aaiatic Society 
for July, 1877, should be included in this list. 

t A h e  specimen of ring stone of jade from Burmah, aaid to be ancient, is dmcribed 
in Vol. I, p. 328 of the Indian dntiqrrary. It meaaures 4-3 in. in outside dinmetar, with 
a hollow in the centre 2.2 in. across, laving the circle 1.1 in. broad, which in, howovar, 
only half an inch thick on the inner side and is bevelled to a sharp edge on the margin. 

$ This epecimen haa been figured at Plnte VII. of Vol. X, Pt. I1 of the X i i r *  
of t b  ffaological Suwty (The Qeology of Pegu), and was rightly considered an armlet 
by Mr. Theobald. 
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have seen native women screw their hands into bangles barely over 
two inches in inside diameter. Thom with the perforation only 14 in. 
in diameter were probably in the course of manufacture. The peculiar conical 
nature of the orifice on both sides in these specimens is due to the necessarily 
rotary motion imparhd 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. 

XVI1.-The Ravagea of Rafs a ~ d  diice in the Dakhan du rkg  the Hwvest 
of 1878-79.-By the REV. S. B. FAIRBANK, D. D. 

Some yeare ago, when itinerating in the vicinity of the Per& River, 
near Ahmednagrrr, I was astonished a t  the stories told me about the destruc- 
tion of whole fields of Jalociri (Holcus sorghum) by rats. I went to  the 
fields, and, though i t  was after the harvest so that I could 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 Lad 
gone elsewhere, as the people claimed they had. They muet have been the 
Mettid rats (Qolunda mettada) of whose ravages Sir Walter Elliot wrote 
fifty-three years ago. 

Since I saw those fields I have sometimes heard of injury done t o  crops 
by rats, but of nothing very extensive, till their ravages that began a t  the 
end of 1878, when the Rabi (winter) crops began to ripen, attracted the 

I 
attention of everybody. There had been destruction before, but when, 
daily, large quantities of green Sorghum stalks were brought to Nagar for 

I 
sale, and i t  was known that they had the night before been cut down by 
mts, 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 

I 
went on. And afterwards fields were suddenly attacked and destroyed in a 

I 
few nights. When food became scarce where they were, the rats gathered their 

I forces and an army of them invaded fields that had not been harmed before and 
quickly destroyed them. I n  some places they did not cut down the stalks, 
but climbed them and gnawed off the ears of grain. Some of the ears thus 
cut off were eaten or partially eaten where they fell, and some were hauled 
into their holes by the rats and stored there. A good deal of the grain 
thus stored was dug up and wed for food. The farmers, finding that the 
rats would not allow their grain t o  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 s tage  of its 
development, when dried i t  was fit for food. They thus saved a n  e ighth  
or a sixteenth of the crop they had expected to  harvest. The rats alao 
attiteked tlle growing wheat and much of that was harvested while the 
grain was in the milk, but tlle dried unripe grain waa shrivelled, small in 
quantity and poor in quality. Gardens of egg-plants and other irrigated 
vegetables were found by the rats and the fruit ww eaten by them while 
it was still immature. Even carrots were eaten, and so was lucerne i n  the 
hot season, when their supply of haraydli grass (Cynodon dacty/on), wlrich 
is  their usual food, was exhausted. The patches of melons and otlier cu 
curbitacece that are grown in the moist sand of river beds during t h e  hot  
season, were nightly visited by tlie 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  
Primer, Shrigonde and Karzat til6ks and part of the h'agar thlbk in t h e  
Allmednagar Collectorate, the IndBp6r t616k of the Plina Collectorate, all 
the Sl~ollipilr Collectorate and the northern third of the Kalidgi Collectorate, 
as well as the adjoining Native States, were ravaged, though the crops we= 
uot so much injured along the N. E. and S. W. borders of this belt 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 have not been able to learn. Groups of villages 
in other parts of the Ahmednagar Collectorate, especially to the N. E. of 
Nagar, suffered in the same way. The region particularly specified ertends 
from N. W. to S. E .  for about 175 miles, and is from 40 to  80 miles wide. 
I trarelled tl~rough a large part of it in Nay and June, and found that  
most of tlle villagers had already consurncd what the rats had left, and  in 
wllole groups of villages there was no grain that could be purchased which 
had been raised there. A11 that I could find was imported grain and  - 
mostly the flat kind of Sorghum that is brought from Jabalpbr. 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 SholPp6r there was some b(.ijari (Holcua epicatus) left of the  kharij 
(autumn) crop of 1878,which was for sale ; and nbchani (14:Zcusim cor (uz~z~) ,  
t o  the use of which the people were unaccustomed, was also brought from 
the Madras side and exposed for sale. The wild seeds of Indi~ofetn Zjai- 
folin, I. cord~yolia and I. glandulosa were also sold, the price being about 
two-thirds tlie price of Sorghum millet. The seeds of some malvaceous 
weeds, such as Abatilon indicum and Hibiscus sp. 9, were also used-for food, 
but I found none exposed for wle. I looked in the fields for specimens 
of the lkadrscnntine and Consmelinacr, the seeds of which were prized 
~o highly in tile famine of 1877, but could find none. It would seem fhd 
they had  been nearly extirpated. 



in the Dukhnn during the Harvest of 1673-79. 

The people attribute these ravages to  the Jerboa rat (Berhillue indicur 
or U. cuvieri) which they usually call the pdndhard undir, that is, the 
white rnt. The white belly of the Gerbille is often distinctly seen when i t  
is jumping about in the dusk of eveni~~g.  They say there are also EbEk 
untlir, that  is black rats, among the robbers, but that they are comparative- 
ly few. These are the Eok or mole-rats (Nesokia indica) which are not 
black but only dark and much of the size and colour of the brown house-rat 
(biw decumnnu~), though they are a t  once distinguished by their broad 
bluff muzzle, and are much heavier. The people suppose that the Mettbds, 
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 Net t ld  
(Oolunda nzettada) " the soft-furred field-rat." Most would rather call i t  
the large-eared field-mouse. These three spccies include most of " the 
horrid rats" which have increased so astonishingly, and thus have been able 
t o  ravage so large e region. I n  some places the house-rats and mice, and 
other field rats and spiny mice helpcd 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 give an 
extract from his answer, as follows :-" By one of the last mails I had a 
letter from Sir Walter Elliot (who, you may remember, was the first to 
collect the rats and mice of the Dekhan and to  notice the injury commit- 
ted by them,) referring to the plague these animals had been, and suqgest- 
ing that iUw mettada was again the depredator. It is new to me to hear 
of Qerbillw indicw (or rather the Southern B. cuvieri) as a serious 
nuisance." Bu t  though I think the MetthQ should have the credit 
of learning to  climb the Sorghum stalks and to cut off the ears of grain, 
there is no doubt that the Qerbilles have been the most numerous and so 
the most destructive this year. They have been taken in the act every- 
where. And for the sake of the crops to come, i t  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 MettSJ lives mostly in the cracks and the small 
burrows i t  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 McttBd 
and Kok rats as securely as traps would have caught them and smothered 
the greater part of them. T. Davidson, Esq., writing me from Midha, of the 
SholitpGr Collectorate, on the 29th May, tells how i t  was there. " Them was 
a grand slaughter of rats on Monday night and Tuesday morning. It 
rained 2.65 inches, and in the morning the whole black soil was covered with 
dead and dying rats, sticking in the mud. The people say half have died." 

But the Jerbos rat makes his burrow in the light soil, in stony places, 



or, if in the black mil, among bushes where the soil does not bake d 
crack eo much, and he burrows eo that his sitting-room is near t h e  snrf.ce, 
though approached by passages that are deeper, and he can eas i ly  work 
through the roof of i t  if water troubles him. The Gerbilla about hem 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. S o  they srp 

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, t h e y  my, 
" We did not feed them when they were starving, and now they have come 
back to eat us out." 

The black-winged Kite (Elanve ccenrlm), feeds on these ratg a n d  is 
now, for the first time in my experience of thirty-three years, abundant in 
this part of the Dakhan. I n  former yeam I saw one or two in the  co- 
of the cold season. But this year I have seen them by dozens in a d a ~  
and they are still here (in July,) and to be found all the way from A h m e b  
gar to Bi j iph .  

XVII1.-Notee on the Suruey Operatime in AfgMnistdn in conmetior 
with the Campaign of 1878-79. Compiled from Lettera and Dinriss 
of the Swvey oflcera by MAJOB J. WATEBHOUBE, Aaeiabant Suretyor 
Qenera1.-Cbmmunicated by MAJOB-GENXBLL J. T. WAUCEB, E. E., 
c. B., 8znweyor General of India. 

(With Map--Plate XVII.) 

The Campaign in AfghBnisthn has added conmderably 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 1 3  officers of the Survey of India were 
employed with the three columns-7 with the Quetta Column, 2 with the 
Kuram Valley Column and 4 with the Peshawar Column. 

The operations of the professional survey were also, with the Quet ta  
and Kuram Valley Columns, supplemented by the work of regimental and 
staff officers who in some cases were appointed Asst. Field Engineers to 
aid in the Survey, and in others worked independently under the military 
authorities. 
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I. QUETTA COLUMN. 
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, almost 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-a ,  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 Qeography of India, the connecting link being the 
preliminary triangulation carried on by Capt. Rogers, B. E., in the early 
part of 1878 and consisting, as stated in the General Report of the Opera- 
tions of the Survey of India for 1877-78, p. 15, of an extension of the 
Indus Series by a secondary triangulation from the western Frontier of 
Sind into Baluchisthn, 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 been 
and will be very serviceable for the lines of survey from West to  East 
across the great belt of hitherto terra incognita, between the road to f in -  
d a h k  and the British Frontier. 

Capt. M. W. Rogers, B. E. was attached to the advanced Force under 
General Stewart and carried on a route Survey from Quetta to  Kila Ab- 
dulls a t  the foot of the Klvhja Amrin Range, and thence to  the crest of 
the Khojak Pass on the same range. He says this range was a great obstacle 
t o  the survey, extending right across the route and presenting no peaks 
for identification on the other side. I t  runs North and East, bearing 210° 
or thereabouts. There are in i t  three known passes, Khojak, Roghani and 
Qwtija. The Khojak, the most northerly, starts from Kila Abdulla and 
was the one used by the army in 1830. It is about 10+ miles to the crest 
or Kotal, which is about 7,600 feet above sea level. The first 10  miles 
are not difficult, but the next 1i are very steep, narrow and winding, and 
no work had been able to  make i t  more than a practicable but difficult 
road. Fmm the crest there is a very steep descent ; a zig-zag camel track 
had been made and a straight (or nearly so) slide for guns (angle 30") ; 
over this the field guns were lowered, but i t  would be almost impossi- 
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ble to bring them up again. To Chaman, on the KandahBr s ide  f- the 
crest, after the + mile of steep descent, there is a gentle slope of 4jt mileJ. 

The country on the other side of the Khojak he describes ae a p b  
with small hills and ranges rising from it. Towards the south-west it is 
sandy desert to all appearances with no hills. 

From a hill of 8,200 feet near the Khojak he observed two of his old 
etations Takatu and Chiltan and all recognieable peaks around, e s p e c a y  
in front. 

He then went with Qeneral Stewart to  QulistBn Karez, a t  t h e  foot of 
the CfwBja pass, and traversed through the pass. He says this pass is but 
little known, but has always been the Kafila route. Colonel Sankey 
improved it and made it a very good road, about 22 miles long w i t h  fairly 
easy gradients ; its crest is some 700 feet lower than that of the Khojak, 
and native report, which s a p  that the latter, is closed every year aft- the 
first fall of snow, says that the Gwtija has not been closed for 10 r- 
Captain Rogers visited what he believed to be the highest peak of t h e  raq, 
about 9,100 feet, and had a splendid view. He could see Quetta a n d  some 
hills which the natives said were close to KandahBr. He carried o n  hi 
traverse through the Qwhja Pass v i i  Haoz and Jaktipal to  Kandah i r ,  the 
points he had fixed from the Kwhja range aiding him greatly. He sa~s 
the country between the Kwija Amrdrl Range and Kandahfir is full  of 
hills and ravines, flat generally and very fertile in many places. 

I n  December, 187Y, aroute survey with chain and plane-table was m& 
by Captain R. Beavan of the Survey of India, starting from Mad.ldplui 
a. T. S., near the Bhandawali Post, vid Bugti Dera up to the po in t  w h  
the road emerges into the Katchi near Lehri. 

At the request of Gencral Stcwart he then explored the rou te s  on 
either side of the Bolhn Pass with the object of finding an alternative 
route, and states that there is a fair track for camels from Naghesur by the 
P ~ l l t a l  Vallcy to  Kirta, up which a r o d  might be made for carts  at some 
expense, but no labour is obtainable in that part of the country. 

There is also a route by the Mushkaf Biver from Sibi, or entering the 
hills by the Kumri stream near Dadur, over Takri Takht and down  the 
Pishi stream into the Kirta (Lalcji) Valley opposite Bibinfini. This, how- 
ever, crosses the range of hills which rise 400 or 500 feet above t h e  pb 
on either side, and without tunneling it would be very difficult t o  make r 
road for carts. 

The whole of the country is very stony, nothing underfoot but bod- 
ders and gravel with a small proportion of sandy soil. The hills are mostly 
in parallel ridges with stony plains intervening. 

Captain Ueavan then carried a route traverse up the BolBn Pass from 
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DBdur, closing on the bung~low a t  DarwSza. H e  was obliged to leave off 
tit this point owing to want of water and absence of food for the  camels. 
H e  cornmenccd agnin from Quetta and carried on a traverse through the 
Gwrija Pass towards ICand:~hSr, by the same route as  Captain ltogers, i n  
rear of the  advanced force under General Stewart, continuing it on t o  
Girishk and thence back t o  KandabSr by another route through Yikchal, 
Bak-i-chopan, Khushki Nakhud, Atah Karez, Hadi  Madat and Sangzuri. 

This route survey from Quetta t o  Girishk has all been plotted on the 
scale of 1 inch t o  a mile, with as  much detail on either sille as could be 
managed, and a reduced map on the scale of 4 inch to a niile has also been 
completed. 

A survey of the  route from Chaman, a t  t h e  foot of the  western side 
of the Khojak Pass, to  Kandahrir, vid Gatai, Me1 Manda, Abdul Rahman ka 
K a a  and Mand Hissar, in  all 773 miles, was xnade by Lieut.  J. Hobday, a. C. 

From Quetta, Lieut. Gore, R. E. was engaged about the beginning 
of BIa.rch in making a survey of the Pishin Valley on the scale of 2 miles t o  
a n  inch, assisted by Captain Naitland of tlie 3rd Sind Horse, Assistant Field 
Engineer. This survey is based on an independent base near GulistBn Karez 
and connected with Captain Rogers' triangulation i n  the neiglibourl~ood of 
Quet ta .  

Lieut. Gore describes the Pishin Valley as practically dead flat and 
upwards of 25 t o  30 miles wide. H e  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 cu t  
up, water is scarce and the country is inhabited by nomad Kakars. 

I n  conjunction with Capttrins Heaviside and Holdich, Lieut. Gore fixed 
points across the northern end of the valley, in  order t o  connect his work 
i n  Pishin with the survey of the  Thal Chotiali Route made by the latter 
officers. 

Early in April, Major W. M. Campbell, B. E went from Quetta with 
a detachment t o  Sliorhwak and made a route traverse with compass and 
perambulator of about 187 miles through Ispintlza, Hisribat, BBdalzLi, 
Zabardasht, ShorSwak Karez, I l t i z  Karez, Issurkai, Ispinkai, Chichizai, 
Showd, Panchpai, Shorad, Khanak, Barg and back to Quetta. This traverse, 
though rather rough, is valuable as being almost all through nearly unknown 
country, and i t  helps t o  mark some very important features, for instance, 
t h e  edge of the great desert, the course of the Lora, the KhBn's boundary 
&c. It 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 waa also able to make observations for htitude and 
longitude a t  several points and t o  connect his traverst, by trianguUion 
with reference to one of Captain Rogers' points, Chiltin, a high peak near 
Quetta and visible a t  great distances. 

On his return to Quetta Major Campbell arranged m i h  Capt. Rogers 
for determining by telegraph the difference of longitude between that p k  
and Kandahir. 

Shortly after the arrival of the army a t  Kandahk Captain &gar 
accompanied the expedition to Khelit-i-Ghilzii and on the march carrid 
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 
Rogers says, are pretty continuous, smaller and more broken up on the  left 
bank and approaching more nearly to  the stream. On the right bank the 
hills are more continuous and are from 6 to 10 miles from the stream ; a 
succession of high rolling mounds interpose between them and the  river, 
sometimes receding and allowing a small strip of fertile country t o  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 u p  t o  the 
hills ; but, judging from the country near Khelit, which he explored mom 
thoroughly, he would say it did not, but that between i t  and t h e  real 
hills there were valleys and villages. 

At Kbelht-i-Qhilzii Captain Rogers fixed points to  help in the survey of 
the country around. Colonel Sankey, Chief Engineer, employed eome of his 
ofhers on a large-scale survey round the Fort, and Lieut. Ollivier, a E. and 
Captain Sartorius of H. M.'s 59th Regt. were told off to work in connection 
with Crtptain Rogers further out. Owing to military reasons Captain 
Rogers was not able to go far, and did not cross the river to any distance 
until a few days before the Force left, when he got on a high hill south  of 
Khelit and had a view towards the Arghashn Valley, which does n o t  seem 
to be at all the chaos of indiscriminate hills entered on the maps; i n  fact 
in one direction he could see an opening of considerable width down which 
he could not detect e single hill with a telescope. Thanks to the exertions 
of Captain Chapman, Assistant Quarter-Master General, they were able to 
considerably improve the geography of the country. Supplied with points 
by Captain Rogers, Captain Sartorius made a topographical sketch of the 
country around KhelBt and towards Cfhazni. A small force went down the 
Arghashn 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 illformation 200 yards from the line. 
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Captain Rogers got leave to go down the Arghandib Valley with a 
small force. He had with him Lieut. Ollivier, a. E., and did a fair amount 
of survey, about 400 square miles up to Kandahh. He describes t11e:coun- 
try as one vast conglomeration of hills and mountains very difficult to 
work in. The Arghandhb River is a large rapid mountain stream running 
in many cases between perpendicular cliffs ; i t  is impossible to follow its 
course for more than a few miles at a time, it has numerous side streams 

' dong  which are strips of fertile ground and villages. The halts are a t  
these and the marches are generally up or down these side valleys and then 
over the i~ltervenil~g ridge into the next valley. Nearer KandahLr the 
hills are less continuous and the ground more open. The Survey party got . 
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 aa the people 
were not to  be trusted. Captain Bogers says that so far as he has gone the 
distances and the positions of places such as Kandahhr and Khelht are very 
fairly accurate, but the hills and general ideas of the country are faulty 
and require correction. For instance the part round Khelit-i-Ghilzhi is 
entirely wrong. The Arghashn and Argbandhb Valleys are almost a blank. 
On the whole he thinks the Arghandib Survey will be agood addition to  the 
knowledge of the country. The route survey he made from Quetta to  
KhelBt-i-Ghilzhi is seemingly a repetition but, possibly, an improvement. 

Aftcr the return of the expedition to Kandahir from Khelht-i-Ghilzii, 
Captains Heaviside and Bogers, E. E. were employed along with other officers 
of the Survey in making a survey of the country 12 miles round Kandahir on 
the scale of 1 inch to the mile, and several officers from different corps were 
appointed Assistant Field Engineers to take up the detail survey with 
plane-table. 

Captain Heaviside has given an interesting account of KandahBr : he 
says i t  lies in a valley about 35 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 Bimiles, 
are lofty and precipitous, completely shutting out the country beyorid : 
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 plateau. On the 
wcst there are sharp-~eaked nrrrow ranges a good deal broken up, distant 
4 or 5 miles, whicb 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 Arghandtib Valley whence 
t h e  water is brought in which irrigates the Kandah4r Valley. T h e  water 
of the Tarnak is not, so far as he had seen, used for irrigation as it m a  
a t  too low a level. The city is built for the most part of mud and of 
sun-dried bricks, so little maeonry is there about it ; but i t  is built solidly, 
with walls 4 or 6 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, Kandahir is a t  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, a n d  is 
crowded all day. The inhabitants treated the troops outwardly as i f  t hey  
were used to them, neither glad to see them, nor displeased a t  their being 
there, and they mere a t  least ready to sell them anything. 

There are excellent cheap sheepskin coats and stockings, chogar of 
pashmina and of capital close felt, which appears to  be a Kandah4r speci 
alitk: old British uniforms of all kinds, but very little English 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 artistio feeling than those of the Hindus. 
The leather too is muoh better prepared than in India, though there ie 
still the same weak sewing. 

But  the feature as compared with the bazars of Hindusten is the  
variety and quantity of the food exposed for sale : fried fish and k-abobr, 
stewed fruit and curds ; the Kandahir bread, an excellent light flat cake ; 
carrots, spinach and watercresses ; while the stalls for the sale of raisins, 
almonds, dried figs, aprioots and such pomegranates as Captain Heaviside had 
never seen before, were as common as public-houses in London. 

I n  April, a party of surveyors, consisting of Captain Rogers and Lieut. 
Hobday with Captain Sartorius, 69th Regti. and Lieut. Baynes, 60th &gt. 
Asst. Field Engineers, accompanied a column going for revenue into the 
country north of Kandah4r between the ArghandBb River and the hills of 
the north side of the Khakrez Valley, and the survey of this and adjacent 
valleys mas carried out as the movements of the troops allowed, the northern- 
most limit being Asub Kila, or Qandhb, about 86 miles from KandahBr. 
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About 500 square miles mere plane-tabled by Lieut. Hobday and Captain 
Sartorius on the + inch d e  ; a route survey carried on on the 1-inch scale by 
Lieut. Baynes, and a number of points fixed trigonometrically. 

Lieut. 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 
a t  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 KandahBr, 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 a t  Girishk and passage of the Helmand on the scale 
of 4 inches to  the mile, including about 20 square miles of the Helrnand 
Valley with the Fort and military position. H e  also determined the 
position of numerous hill peaks. 

After his return to Kandahsir 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 carrying on a general survey of the cultivated lend ad- 
joining the city of Kandahsir on the scale of 4 inches to the mile. 

When i t  was determined early in February to  withdraw a part of the 
Force by the Thal Chotihli route under the command of General Biddulph, 
Captains Heaviside and Holdich, B. E., 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 Kandahsir should be erased. The name is 
unknown and haa probably been confused with the Ghetai Hills. It is 
very d i icul t  to  obtain correct names in AfghBnisthn, but from the Kadanai 
Valley the highest hill of the range is called Hadah; i t  rises 2,500 feet 
above the valley and scarcely deserves the name of a mountain in this part 
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 wtra able to sketch in on the plane-table a fair 
portion of the valley. Thcse 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 tb 
~ho . j ak  points, but only by staying on the top for s e v e d  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 h a v i m  
of the weather. Captain Holdich a t  the same time carried on his plane- 
tabling on the basis of two or three points fied by Captain Rogers near 
Quetta, also on points obtained from independent bases, and occasionally 
from the traverse work with compass and perambulator, which was eon- 

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 Amadbn, 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 Chotitili Force 
marched nearly due east through Eusaf Katch t o  Spirargah. The route 
led chiefly up the bed of a main tributary of the Surkhtib river over the 
Usht4rah Pass 8,000 feet high. The scenery about this pass was quite 
Alpine in character: the camp was pitched a t  the foot of a fine mow 
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 Kandab4r and Quctta. From Spirargah the Force marched over 
the Momangai Pass (8,600 feet) to  Oboskoi, Chimjhn and Ningirn where 
the Bori Valley was struck. From Ningin, the line taken lay north of the 
route through Thal and Chotihli pursued by the 1st and 3rd c o l u ~ ,  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 Kandahhr. This valley was quitted three 
marches beyond Ningin where the AnambBr river passes through a gap in 
the range bounding the valley to  the south. The Khru mountain which 
overhangs this gap waa ascended in the hope that some points on  tbe 
Sulim4n 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 Anamb4r gap (3,800 feet) the Force, instead of following the AnarnbC 
river southwards t o  Chotihli, marched to the south-east, crossing the Trikh 
Kurram Pass (4,200 feet) and thence into the Chamslang Valley in 
two long marches. From Chamslang the route led due south over the 
Hnnukai Pass (1,400 feet) to Balladaka, and thence over the Han Pass to 
t1.e Kaho Valley. Between Anambhr and the Kallo Valley the country is 
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rugged and the valleys even uninhabited owing to disputes among& the 

, neighbouring tribes. LugQri Barkhhn (3,500 feet) in the Kaho Valley, 
about 10 miles above VitLkri, was reached on the 8th of April, after a march 

, of 190 miles in 16  days. 
Captain Holdich sums up the results 5000 square miles of + inch 

mapping, 270 linear miles of traverse on the 1 inch scale, and several plans 
of sites kc. The mapping includes the heads of the Pishin and Kada& 

, Valleys and a good margin beyond the country actually mapped, of which 
the geography can be very cIosely conjectured, so that the south-east corner 
of Afghhnisthn 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, t o  Kandahhr, and even better and straight. 
er than the Thal Chotihli route, good as that  was found. This route lead8 
z?i& the Zhob Valley and the Karwaddi Pasa, of which a t  present only native 
information is available. A railway could be NII without difficulty along 
the route followed by the Survey. 

After the Thal Chotiiili Force returned to  India, Captains Heaviside 
and Holdich remained a month at Fort Munro on the Sulimhn Range and 
were enabled while there to connect two Trigonometrical points on the 
range with several poide to the west along the route they had come by, 
thus leaving a gap in the triangulatibn of less than 30 miles. 

On the lo th  May Major Campbell and Lieut. Gore accompanied 
Captain Wglie, the Political Officer, from Alizai on a reconnaissance to the 
Toba Plateau on the north of the Pishin Valley. The first camp, Arsala ka 
Mnsjid, 10b miles from Alizai, is in a m2a about half way up the pass ; 
9 miles further, on the top edge of the plateau, at an elevation of 8,000 feet, 
they camped at Mandan, which is the name of the district and stream, 

I though there is no village. Two marches further on they reached Haji 
1 KhLn ka Kila, the extreme north-east point of their route. The country 
L passed through is a t  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 v i 6  SLbur, Drajandar, Kurak, Cfwal (one 
of Captain Holdich's ~o in t s )  and Ghan Oba, where 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 extenmve plateau of the 
two, but water is scarce. Hence thcy 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. Gore says the upper part of the Bogra Pass into 
Kadanai is very steep and bad for camels for about 4 mile, after that  it 
is  a good road. 



The expedition waa to go a she* way u p  the Kadanai Valley, then np 
another road into Tobin, returning to Pishin by the Arambi Va)iey, quite 
a different route to that  they went by. 

The results of the Survey with this Column up t o  the  end of May 
mag therefore be summed up as follows : 

Route Surveys from the Bhundowali Post to  near Lehri, and from 
Dadur to Qirishk. 

Survey of the Rolan Pass and neighbourhood. 
Survey round Quetta. 
Survey of the Pishin Valley and reconnaissance of the Shorawdi 

valley. 
Reconnaissance of the Arghandiib and Arghash Valleys from &nib- 

hk to Khel4t-i-Ghilzhi. 
Survey round Khelht-i-Qhilz6.i. 
Surveys round Kandahh. 
Survey round Girishk. 
Survey of the Khakrez Valley. 
Reconnaissance of the Kadanai Valley and survey of the Thal Chotiili 

Route. 
Reconnaissance of the Toba plateau and neighbouring country. 
Captain Heaviside has given the approximate latitudes, longitudes and 

heights of the following places on the Thal Chotihli Route, based on Captain 
Rogers' values, viz. :- 

Lat. Long. 
Takat6, east peak highest, .................. 30" 24' 1 8  67O 6' 15' 
Chiltan, southern peak, ..................... 30' 1' 11" 66 48 42 
Khojak, east point, ........................... 30 5 1  33 66 33  51 
KwAja AmrBn, ................................. 8 0  39 30 66 24 U 
Height of Quetta 5,500 ft. 
The heights are aneroidal, and the passes are probably made a little 

too high. - 
g Khushdil (Pishin Valley) ,... ... 
g Suranari Pass, .................. 

........................... 5 Balozai, 
g Metrazai Pass, .................. 

.................. UshtBrah Pass, 
Momangai Pass ................... 

.......................... Chimjh,  
......... N i n g h  (Bori Valley), g Anamb4r Gap, .................. 

.............. Chamhlang Valley,. 
Hanukai Pass, .................. -m 
Han Pass, ........................ 
Nahar Kot (LugBri Barkhhn), 

Lat. 
30" 4' 

Long. 
67" 5' Height 5,100 ft. 

7,000 ,, 
6,300 9, 

7,100 n 

8,OOo ,, 
8,500 ,I 
7,200 7, 

5,350 1, 

3,800 9 ,  

3,800, 
4 , m  ,, 
4,f4@-' ,, 
3,600 ,I 
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3 3 Chimj4n as above, ............... 80" 16' 68" 17' 
* ' Smalan, ........................... 

S a w  .......................... 30 17 68 20 Height 5,500 ft. 3 b Baghao, ........................... 30 16 68 29 4,300 ,, 
% 2 Ilehi, .............................. 30 9 68 35 3,900 ,, 

Tal, ................................. 30 1 68 43 3,200 ,, 
' ~ j  Chotiili, ........................... 30 2 .- + 68 54 3,300 ,, ; Baramzai, ........................ 29 69 69 141 3,750 ,, 
0 Nahar Kot, as above. 

Balozai and Metrazai are in the Surkh4b ; the latter place being on 
the watershed a t  the head of the Surkh4b 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 
AfghBnistAn to be compiled on a base as rigorously accurate as other por- 
tions of the Survey of India. 

11. KUEAM VALLEY COLUMN. 
Tbe K u m  Valley Force,under Major-General Roberts, C. B., v. c., 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 Hari4b Valleys. From 
November 1878 to March 1879 Capt. Woodthorpe, E. E., was the only 
officer of the Survey of India present with the Column, but Lieut. Manners 
Smitb, Adjt. of the 3rd 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 
expeditions and reconnaissances, and thus had every opportunity for 
seeing and -eying as much of the country as was practicable under the 
circumstances. 

Capt. Woodthorpe accompanied the Force in the mpid advance in 
November 1878 from Thall to the Peiwar, partly along the right bank of 
the Kuram River, vid Kapianga, Ahmed-i-Shamu, Esor, Haz4r Pir, the 
DarwBza Pass and Kuram, plane-tabling along the route. H e  took part 
in the military operations of the 28th November and 2nd and 3rd December, 
and had a very narrow escape during the action on the 2nd. 

H e  had gone forward with the advance when they reached the stock- 
ades on the Spin Gawai a t  dawn ; and when all the enemy had been driven 
out he returned with a mewage from Colonel Brownlow of the 72nd to the 
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General, who asked him to  take back a reply. H e  was retnrning by the 
route he h d  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 
some 30 men occupying the crest within a few yards of him, a n d  i n  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, t h e  enemy 
did not recognise him till he was within 6 yards of them and then upon 
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 hie 
breast pocket and spoiling several sketches. 

He fortunately succeeded in regaining the breastwork amidst a stom 
of bullets, notwithstanding that he tripped and fell heavily down-hill about 
half-way. 

After the battle he made a reconnaiesance of the scene of action. He 
then went on with the Force into the Harihb Valley, marching and  plane- 
tabling through Ali Khcyl and Sokibn, and was able to well delineate all 
the valley and as far as Sokihn. From RokiBn 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. 
H e  was able to  fix the Shuturgardan with sufficient accuracy and found it to 
be a good deal south-east of the position assigned to i t  on sheet No. 4 of the 
Atlas of India The river a few miles above Hokihn runs north-east f r o m  tbe 
Surkai Kotal instead of rather south-east, as in the map. Capt. MToodthorp 
s a p  that the old map is exceedingly accurate as far as the Peiwar, on t h e  north 
bank of the river, but he has been able to improve it a little. On return- 
ing to Ali Kl ie~l ,  he visited the DLatungeh Hill, a peak about 8+ 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 - 
ing through the Mangior defile between Chapri aud Kuraia on t h e  13th 
December, the baggage and rear-guard were attacked by Mnngals. 

Shortly after the return of the Force to Kuram, Capt. Nroodthov 
and Lieut. Smith visited the Safed Koh, riding out from Kuram to some 1 villages called Zerhn, where they picked up a Turi guard, having alm mme 
GGrkhaa 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 
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 ha= 
gone right up, but there was no camping-place further on till. the ridge 
was crossed and the road hid desce~icled again some distance towardg the 



1879.1 during tIe Chmpaign of 1878-79. 180 

plains. The route they followed was the regular JelAlAb6d road up which 
the Turi mules always go. They met a large number of unarmed traders 
coming. in from JelllBbhd. They reached a point about 13,600 or 14,000 
feet high, but could not reach the highest point-Bodin Peak. The ridge wae 
very steep and difficult and the path over snow-fields. From the point they 
reached they had a good view of the Fort a t  Kuram and all the peaks 
towards Khost. It was bitterly cold up there but they got angles to  all the 
peaks they wanted. 

Early in January the Survey party accompanied the expedition into 
the Khost valley, marching via  Jaji  Maidan, Bakk Akubi to  Mat6n. From 
M a t h  Capt. Woodthorpe explored the v d e y  to the west, in the direction 
of DegBn, 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 Bannu 
and Hazlr  Pir. On the 27th January the Force left M a t h ,  marching 
back to the Kuram vid Sabari, Esor, HazBr Pir and IbrBhimzai. Dur- 
ing this expedition the greater part of the Khost valley was surveyed and 
mapped on the + inch scale, the part wanting being a t  the extreme west. 

After the return from Khost the survey party wae engaged in making 
a route survey with plane-table and perambulator of the new road to  Thall, 
via Ibrhhirnzai, Hazbr Pir and Ahmed-i-Shamu ; Capt. Woodthorpe also 
visited the Shobakgarh Range and fixed the position of the paes 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 a t  the time, and the weather very stormy and unfavourable for work. 

Capt. Woodthorpe, accompanied by Lieut. Martin, paid a second visit 
t o  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 Shuturgardan Kotal. The lastr 
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 waa blowing a t  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 Lieut. Martin went from 
fi Kheyl vi8 BelGt to make a reconnaissance of the Lakarai Pais a t  the 
request of General Roberts. 

From BelGt the road lay dong the bed of the Lalidar or Naridar stream 
20 
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for some seven or eight miles, passing between thickly-wooded spurs of the 
mountains. It then winds UP the spurs towards the  Kotal, among 
the pines and here begins to be somewhat steeper, until i t  arrives at a smd 
saddle from which to the Lakarai itself the slopes are somewhat slighter. 
From a little below this saddle to the Kotal the snow was very deep, 2) 
to  3 feet. On the north side i t  was deeper still, and sometimes lies 7 to 8 
feet thick. The height of the Kotal is about 10,600 feet. 

They crossed the Kotal and continued some little distance d o n  ta 
where they could get a fairly good view of the river-bed and t h e  villages 
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. 

The nearest is Taghan, about five or six miles from the Kotal, and ia a 
fairly large village. They were unable to go down to this village, partly 
because it was getting late m d  partly because the villages were unfriendly. 
They could see the tops of the Jizin and Jagdalak Hills and, as a t  Matun- 
geh, some of Major Tanner's points, but the height of the Safed Koh 
on the right and the hilly nature of the country in front prevented theii 
geeing Gandamak or Jagdalak. Lieut. Martin was also able to aee 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 their fingers too numb to draw. Lieut. Martin gives a very 
g raph i~  description of the beauty of the scenery, which he describes as 
quite Alpine. 

During the month of May reconnaissances were made to  t h e  Sikrri 
and Shuturgardan Kotals ; t o  the Zarrazod Peak, near the Mangior Pas3 ; 
to the Istiar Pa48 and head of the Mangior defile, looking over the Ahmed 
Kheyl country ; to  the K a h g a  Hill and to  the Naktek Peak, over the 
Ahmed Kheyl and Lajji country, on which occasion a good deal of work 
wan done and the positions of the Ahmed Kheyl and Lajji villages fired, 
and a good deal of the topography between Ali Kheyl and the principd 
part of the Kuram sketched in as well as the ranges and principal water- 
courses on the opposite side. 

Lieut. Martin gives some interesting details regarding the course of 
the Kuram river. There are two principal sources. One rises near t he  Shu- 
turgardan, flows east and then south ; the other rises in the Peiwar range, 
flows west and meets the former a t  Ali Kheyl and continues along with 
it in that direction until it arrives a t  the Ahmed Kheyl great village. 
Here the bed narrows and the closeness of the rocks gives i t  the name of 
" Tangi." Thii is the spot where the river suddenly turns south into a 



mountainous land ; and here the Ahmed Kheyls have a fort and stop and 
rob travellers to  Qhazni or those going by the Spiga Kotal to  Khbul, 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 e very mountainousrugged country. 
This part of the Kursm then turns sharply eastwards and flows on to- 
war& Kursm itself. I n  this portion of its course myriads of mountain 
streams end torrents feed i t  and thus it increases in size rapidly. From the 
joining of the Ali Kheyl and Umar until i t  comes into the Kuram Valley 
i ts  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, wcompanied 
by other officers of the force and a party of signallers, ascended the Sikarim 
Peak (16,600 feet) on the Safed Koh, which had been already ascended 
by Mr. G.  B. Scott, of the Survey, attached to the Pesh4war Column. Un- 
fortunately the day was hazy and they were unable to see or do so much as 
they had expected. 

The area surveyed by this party may be rougl~ly estimated a t  4,500 
square miles and has been mapped and published on the scale of 4 miles to 
an inch. 

The Survey operations with the Peshhwar Column, though not exten- 
ding over such a length of country as those with the Quetta Column, have, 
perhaps, been more productive in new work, owing t o  circumstances having 
permitted a more complete survey of the country on either side of the 
route traversed by the Force than could be accomplished with the Quetta 
Column. 

Five officers of the Survey Department-Major H. C. B. Tanner, 
B. a. c., Capt. E. W. Samuells, B. s. c., Capt. E. P. Leach, a. E., Capt. 
C. Strahan, a. E. and Mr. G .  B. Scott, were employed from t h e  to  tixne 
during the occupation of the country by the British troops. 

Of the operations connected with the earlier part of the campaign, 
the information furnished by the Survey O5cers is unfortunately scanty. 
Tho results, however, speak for themselves. 

Major Tanner completed a Military reconnaissance of the country 
between Jamr6d and Jelhlibid on the scale of 1 mile to the inch. Nearly 
the whole of the portion between JamrGd and Dakka, including the 
routes taken by the three brigades, was surveyed on the !&inch scale by Mr. 
Scott, and afterwards reduced to the 1-inch scale in Najor Tanner's ofice. 
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Major Tanner also made a reconnaissance on the wale of 1 inchb 
the mile of the hills lying to the immediate south of Dakka. 

Capt. Samuells greatly distinguished himself a t  the taking of Ali 
Masjid by carrying on his survey under a heavy fire. Very shortly &a- 
wards he was attacked with typhoid fever and died a t  Peshiwar on the 
21st December, 1878. 

Between the 1st November and 6th February, Mr. Scott had nearl~ 
completed a plane-table survey of 320 square miles-lying between Lat. 33' 55' 
and 34' 1% Long. 71' and 71' 3(Y, comprising moat of the country moth 
of the Ktibul river between Dakka and Fort Michni to the north, md 
in the neighbourhood of the Kbyber and Bhzhr Valley t o  the south. 

H e  was then called on by Major Hastings, the Deputy Commissioner 
of Peshtiwar, to  survey the portions of the Shinilo and Hyder Khh 
Kafilah routes to Dakka which he had not been able to  complete before, 
and also to  survey certain additional portions of the Kbbul River. Whi i  
engaged on this work he and his party, which consisted of a few b h h i  
and a guard of 20 Sepoys and 2 non-commissioned officere of the 24th 
Panjib, N. I., were attacked by a strong party of Momunds and a hand-b 
hand fight ensued. Mr. Scott displayed great gallantry, coolness and good 
judgment on the occasion, and probably saved the whole party from de- 
struction, as has been cordially acknowledged by the Panjtib Qovernment 
and by Hie Excellency the Viceroy and Governor-General in Council. 

Capt. E. P. Leach. E. E., joined the Force in January and did good 
eervice for about two months in surveying the BBz6r Valley and a good dd 
of the country round Jeldltibsd, chiefly in the Shinwtiri country on the 
northern slopes of the Safed Koh. H e  was attacked on the 17th  March 
by some Shinwhris, while surveying near the villages of Maidanak md 
Girdi, and received a severe wound on the arm, which obliged him t o  return 
to Peshtiwar. 

Capt. Chas. Strahan. B. E., replaced Capt. Leach in April and w.u 
employed in surveying the country in the neighbourhood of Safed Sang 
and to  the north of the road between that place and Jeliltibhd. 

On the occasion of the first expedition into the Bdzdr Valley by the 
Column under General Maude on the 20th and 21st December, Mr. Scott 
accompanied the Force and surveyed along the mute. During the second 
expedition of the 24th January and ~ubsequent days he again accompanied 
General Xaude's Colunln aid Burg to China and completed a survey of the 
eastern part of the Bdzir Valley and the scene of action towards Barn, 
while Capt. Leach, who accompanied General Tjtler'e Force from Bastiwal 
wid Chunar and Sisobi to  China, returning from China to  Dakka over the 



during the Campaign of 1878-79. 

Sisobi P u s  aid Chunar, did a good deal of eurvey in the western part of 
the valley, and was able to fill 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 a t  China could be undertaken, nor any 
exploration made towards the Bara and Tirab Valleys, the Zakha Kheyls a t  
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 a t  intervals of 6 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 K4bul 
river runs through a bare stony plain from JelP4b4d t o  the Khyber, and 
cultivation is very limited. 

The most notable feature of the cduntry is the elevated valleys which 
are composed entirely of be& of conglomerate brought down from the main 
ranges, and which rise gradually several thousand feet before the steeper 
slopes like those of the Himdaya commence. It is difficult to  explain the 
formation, but it presents all the appearance of a sudden disintegration of 
the mountain ranges by volcanic action, the drainage lines cutting out 

I broad channels in the most erratic manner over the deposit thua formed, 
and the spurs apparently having been half-buried by the immense masses 
of looae stone. 

I The route between Dakka and Jelhl4bid was surveyed by Major Tan- 
ner, the survey comprising nearly all the country between the road and the 
Kbbul river and the villages 2 or 3 miles to the north of the river, and i t  ' was afterwards added to, chiefly towards the south, by expeditions from 

! JelPBb4d. 

Capt. Leach, writing in January of the route between Dakka and Je lL  
14b4d, says that the country is disappointing and the fertile valley of 

! JelBl&bhd, so far as he could see, was a myth. There are few trees and 
for several miles to  the south of Jel4lSb4d 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 i t  passes through is to all appearances a continuous river- 
bed. Round JelBlBbid itself there is a certain amount of irrigated culti- 
vation, but the camp and roads were deep in dust and there is absolutely 
no vegetation on the hills. 

Various attempts were made t o  explore the hitherto unknown tract of 
c o u ~ t r y  lying along the northern slopes of the Safed Koh range to  the 



south of the Khbul river between B d w a l  and Jeltiltibsd. Regarding thu 
tract Capt. Leach says thevalley proper extends about 10 milee on the 
southern side of the Kibul river and is fairly level, then comes a belt of 
low broken hills inhabited by the Shinwliris and then the main spurs of 
the Safed Koh Range which, in many cases, run nearly p d e l  t o  the main 
range and not a t  right anglee, as shewn in existing maps. 

The first of these expeditions was made by Major. Tanner a n d  Capt. 
b a c h  to  the Shinmhri village of Mazina, 14 miles south of Jel6hibhd, with 8 

view to  proceeding ae far as possible towards the slopes of the Safed Koh 
and surveying the entrances to  the Papin and Ajam passes ; b u t  as the 
Khdn of Mnzina refused to be responsible for any further d v a n c e  into 
ShinwBri country, the expedition had to be abandoned. Major Tanne r  w 
however, able to 611 in the drainage and low hills between H k h  and -nil, 
and he remarks that the country between H4da and the Mazina up land  is 
intersected by numerous watercourses all paved with round boulders. 
plain and broken ground between them is also thickly strewn with shingle 
mid boulders, but after ascending n slight pass to the east of Za Khel, the, 
suddenly found themselves in a beautiful plaiu highly cultivated and with 
forts and clumps of trees on all sides. The Safed Koh were but 10 mila 
off, with the valleys and slopes covered with beautiful pine forests. Be- 
tween them and the foot of the mountains intervened more shelving stony 
ground with undulations that hid the cultivated lands of Deh Rala (the 
high village) from them. Tho cultivated lands stretch from Nazina north- 
wards to Sher Shih and almost reach the arid tract near the Cho-Li rod. 
Mazina is eome 1200 feet above Jelbldb4d. 

Early in March Capt. Leach received permission to suwey ove r  Ule 
old route between the Safcd Koh and the Khbul river, followed by B-~J 
in 1839, confining his operations to the country eastward of MBzina. 
first halting-place was a t  thc Fort of a friendly Khhn, 13 miles s o u t h  of 
Jelilil~tid, and be 11nd intended marching to Marhaiz, 9 miles fur ther  south 
and within 4 or 5 miles of the foot of the Safed Koh proper, whence hz 
would have been able to get up to the lower spurs and snow-line, Mar& 
itself being 4000 feet ; but as the Khhn who escorted Capt. Leach said they 
would be certain to be attacked if they camped a t  Marhaiz, he changed hir 
plan and went to his old camp a t  Mazina, where he hnd another day's work 
in the same direction and managed to get near enough to fix all t h e  Shin- 
w i n  villages at the foot of that particular part of the main range. 

Capt. Leach says the country is a difficult one to sketch without a c t d  
survey. 

The main range is easy enough and its features tolerably regular, but 
the lower slopes are completely buried by a glacis of low broken mas- of 
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conglomerate and sandstone, so that the gorges to the passes and all the 
defiles are invisible till 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 dnras, are several hundred feet below them. H e  followed one of these 
dnra.as down to its junction with the Khbul. For mile after mile they 
passed through a continuous belt of cultivation, thickly studded a t  every 
quarter of a mile with tidy-looking forte and showing every sign of corn. 
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 i t  was almost 
impossible to make out its course or to trace its windinge 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 Girdj, from 16 to 20 miles south of Barikhab, when he was attacked by 
the villagers and after a hard fight succeeded in withdrawing his party 
and the military escort. I n  the course of the fight Capt. Leach wae 
severely mounded by a sword-cut in the left arm, Lieut. F. M. Barclay, who 
waa 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 Barikhhb against the ShinwLis 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 a t  a height of 
4,300 feet to see many points north and west of JelBkbBd that he had 
never before seen, especially the Hindu Kbsh near Bamian, and the same 
range north of his position. H e  finds that Fardjgan is not a t  the foot of 
the Hindu K h h ,  but a t  the foot of one of its spurs. 

Mr. Scott abo accompanied General Tytler to the sttack on Deh 
Sruak, and on this expedition and that to Maidanak made a reconnaissance 
of about 120 miles of Shinwhri country and the neighbouring slopes of the 
Safed Koh. 

The long halt of the Army a t  JeUlhbBd enabled the Survey Officers 
t o  make the most of such opportunities as they hadfor completing the survey 
of the almost unknown country around, but as a rule they were unable 
t o  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 they would 
have been able to do under more favourable conditions. 

During December and January the survey operations in the neighbour- 
hood of Je lUb6d were much hindered by a per~istent 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- 
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wise he would not have been able to  determine the true position for seved 
weeks. And this was of the more importance because Major Tanner found 
that the position assigned to JelBlBbM on existing maps was erroneous and 
that its true position is Lat. 34' 29; Long. 70" 30', instead of Lat. a0 2F, 
Long. 700 26'. 

To the eastward, north of the Khbd  river, Major Tanner accompanied 
en expedition through Kama into the hilly country beyond Girdso. 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 KunBr river for about 15 
miles from its junction with the KQbul river, and filled in the country to 
the north of Jel414b.bsd between the Kunbr river and the KAbd and Lugh. 
m8n rivers, known as the Dasht-i-Gamberi, a waterless alluvial sandy 
plain, together with the hills to the north of it, to  a distance of 16 to 18 

from JelBhbM. 
Major Tanner was also able to make a rough aketch of the KunBr Valle~, 

filling in the names from native information. The course of the K6bul 
river, westward from JelBlBbBd beyond the Daronta Pass, was  laid 
down to a short distance beyond its junction with the Lughmsln River, 
about 14 miles from JelhlBbM, and Major Tanner found that this part of 
the country was very erroneously delineated on the old map, the course of 
the KQbul River being placed many miles too far north. 

On the occasion of the expedition to  Lughmhn under General Jenkinh 
the LughmBn river was traced by Major Tanner and Capt. Leach as far as 
Trigarhi, 26 miles from Jeltilibid, and s fair eurvey was made of the 
Lughmhn Valley from the Daronta Pass to the junction of the Alishaq 
and Alinghr Rivers. A more extended sketch, based upon trigonornetrid 
pointe, was also obtained of the surrounding hills and heads of t he  above 
river valleys and extending westward to  the Bbd Pukht and Tang-i-Shaidh 
pasees. Observations were taken from a point 4,200 ft. on the Panchpai 
Rsnge. 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. 
H e  found the Tajik or KunBr language prevalent. 

Accompanying a column under General Macpherson, Major Tanner 
surveyed the country between Jelhlhbdd and Bahram Kh4n1s Fort, going 
aid the Tatang Pass, over the end of the Siah Koh Range, and returning 
along the foot of that range to JelBlBbBd vid the Lakki Pam. 

Previous to the advance of the army Major Tanner surveyed and fixed 
the course of the SurkhBb River as far as Sultinpur, with all villages and 
many forts, tllus completing the survey one march on the road to  Kzibul 
with all the country to the north of it as far as the Siah Koh Range. 
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On a subsequent occasion Major Tanner went to  Sulthnpur and sur- 
veyed a strip of the country south of the road, meeting nothing but a waste 
of stony hills and deep ravines. Low h i b  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 FathiabBd and 
Chapriar and also that he should, if possible, visit and report on the bridge 
over the Surkhhb river near Qandamak and also visit the old British canton- 
ment a t  Ktija, but unfortunately heavy rain stopped the work and the 
party were obliged to  return to JelhlBb4d. 

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 Surkhhb 
and the Safed Koh, Capt. Btrahan taking the northern portion and Mr. 
Scott the southern. 

I n  the reconnaissance to Gandamak Bridge (Safed Sang) Major Tan- 
ner found that  the topography of the old map was very inaccurate. The 
general slope of the Surkhhb is about 200 feet per mile and i n  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 s country covered with ridges and hillocks, where the southern edge has 
been upheaved in moderately late times. 

Major Tanner slso mAde a reconnaismnce to the Warr Uali Pus ,  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 a t  the time wae 
bad and no observations could be made to  peaks to the north. 

Capt. Strahan's particular work w ~ a  the survey of the country between 
Safed Sang and the Surkh PG1 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 Surkhhb and got a good general sketch of the Siah Koh 
beyond, up to the crest 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 refere to some big white stone in the river there. The 
nearest village ie IIashim Kheyl. H e  also remarks that the weather a t  
Safed Sang a t  the end of April wae 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 9s0 maximum, and was about 58" minimum. 

The valley a t  Safed Sang is of no great width, and all the low ground 
within easy reach of camp wss mapped by Capt. Strahan with very fair 

21 
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accuracy and detail. From four atations round about he wae able to  fix .1. 
most every prominent point in the Safed Koh and Siah Koh and a h  in the 
Karkacha range some 25 miles to the weat. 

As soon as he heard that the troops were likely to return to I n d i  
Capt. Strahan sent Mr. Scott to  the Safed Koh with i n h c t i o n e  to get in 
all the sources of the Surkhhb as far as possible, and to fill in all up to thst 
river south of the road which will form the limit of the Survey. H e  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 f i a t  he could see 
beyond Kibul and the Hindu Kbsh, somewhere near the Khevak Para, but 
the high peaks there and about Kohist6n and Panjshir were cloudy. From 
the second peak he could not see in the Khbul direction, but picked up 
some peaks on the Hindu Klish and got second rays to  two peaks in 
KAfiristin, somewhere about the sources of the Alishang and Alinghr rivera 
H e  intended to have visited a third peak but was ordered to go with Capt. 
Stewart of the Guides, to Ali Khcyl by the Lakarai Pass over the &fed 
Koh. This attempt unfortunately failed. 

Mr. Scott got to the top of the Sikarhm Peak, on the Sded Rob 
(15,622 feet), and did a great deal of good work, observing to one solitary 
peak in the Hindu KGsh in a part of the range unseen by any of the sur- 
veyors before, as it  was hidden by the Khfiristdn hills. 

!The total area actually surveyed during the Progress of the operations 
of the Peshbwar Column may be roughly estimated a t  about 2,500 square 
miles, a great part of which ie quite new and the remainder correction of 
the old, incorrect and imperfect surveys. Besides the above 1,100 square 
miles were sketched from native information by Mr. Q. B. Scott. It h.s 
all been mapped and published on the scale of 4 miles to  an inch. 

During his stay a t  Jelblhbsd, Major Tanner took the opportunity of 
studying many points of interest connected wit11 the numerous antiquitiefi 
in the vicinity and the languages of the people, chiefly of the U r s .  

At HBda, about five miles south of JelMbbhd, he came across a splendid 
mbterraneous palace of the old Khfir kings, known as the Palace of Oda, 
Hoda or Hod6 Rhj6, and had it excavated, finding several beautiful plaster 
heads and fragments. 

H e  made some study of the language spoken north of the K4bul river, 
through Kuntir, LughmBn, KohistBn &c. H e  says it has a most perfect 
grammar and is an Aryan language, he thinks very old and pure, and allied 
to  tlrat of the Kifirs, which he finds to be also Aryan and not Turanian. 
H e  had the names of several tribes of Kbfirs, via. Sbna, Wbma, Kanthwar, 
Bukiwhma, Muliarwhma, Shinogur, Kaliagal, Waigal and Nishigam. Each 
tribe is said to have a separate language. 

I n  the course of one of his excursions up the Siah Koh he collected 
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~pecimens of five kinds of pines. Of these the Chilgoza (edible pine) grows 
a t  from 7000 to 9000 feet ; the Deodar from 7,500 to 10,500 ; the Paloda 
from about 9,000 t o  12,500. A pine with small berries like an arbor vitc8 
grows above the deodars. 

Major Tanner had all along been most anxious to  avail himself of the 
rare opportunity which offered for exploring the interesting and almost 
unknown country of KBfiristirn, and after a great many ditficulties was able 
to  make a start in that direction with the aid of the Chiigani Chief, Azim 
Khbn, with whom he had an interview at Jelildbhl through the instru- 
mentality of Mir Ahmed Khan, of Shewa in KunLr, and Shaik Hussain 
Khhn, a l ~ o  of Kun4r. H e  describes Azim Kh4n as a handsome, pleasant 
looking man, of ruddy countenance, rather short, but as strong aa Hercules. 
His followers also had soft pleasant faces. The chief presented him with 
honey, horns and cheese, and Major Tanner gave him presents of lungis, 
sweetmests 4c.  in return ; after receiving these the chief held out his 
hand and protested a lifelong friendsliip, declaring that his country. and 
towns were open to  Major Tanner a t  all times. H e  promised to take him 
dl over Kohist4n and to the gates of Kdfiristsn. 

Notwithstanding the very disturbed state of the country north of the 
Ehbul river, and its being in a state of anarchy, in which every man's hand 
was against his neighbour, Major Tanner started from JelBldbid on the 
evening of the 15th May, disguised as a Kdbuli, with six of Ahmed KhBn's 
men and two of his own. After a little difficulty a t  the ferry over the 
E 4 b d  river, they cro~sed tbe plain of Besud and entered the Paikoh Tangi 
Paas. They walked quickly through the beautiful plain of the Kunar 
Valley and reached Ahmed Kh4n's Fort a t  Shewa, where he waa well 
received by the owner. Hardly had they entered the Fort, which is really 
a walled village containing not only Ahmed K h h ' s  houses but those of 
his retainers and friends as well, than there waa 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 bad arranged with the Chhgani Chief Adm Kh4n to  meet him 
a t  Shema and the chief had been with Ahmed Khdn some days, but deferred 
starting owing to the disturbed state of the country. On the next morn- 
ing, a t  dawn, a large party of Ahmed Kh4n's enemies, hearing of Major 
Tanner's arrival and of that of their enemy Azim Khan, attempted to sur- 
prise the Fort, but Mir Ahmed KhSn having been informed beforehand of 
their intentions had taken precautions and they were driven off with the 
loee of three men. 

Major Tanner took advantage of the defeat of these hostile clans to  
make a start before they ~ o u l d  collect again and, all arrangements being 



complete, he set off in the evening with five Chbganis, three of his own 
men and Azim KhBn. The greater part of the road led along the bank of 
the Kunir  river, which they left a t  Islhmpur, and then commenced the 
ascent of the sloping terraces near the hills. 

When near Budiali, being apprehensive of meeting enemies of Mrn 
Khhn end Ahmed Khin, as they had been all along the route, they made 
straight up the face of the hill near that t o m .  These hills are abeolutely dead 
and barren, but st about 800 feet they found tufts of grass and a t  1000 feet 
a scrubby bush. I n  the morning they went down to  the bottom of the 
range they had 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 up some 1,600 feet, some green grass and 
a bush that bore some pleasant-kasting edible berries. The crest of thie 
ridge was nearly 1,800 feet from the base and after proceeding along it for 
about an hour they reached one of Azim KhBn's hamlets and rested there. 
The hills around were steep and craggy and mpported stunted oak, wild 
olive &c., and at  the rude huts there were clusters of date trees. 

Major Tanner remarks that these are the only date trees he has seen 
so high as 4,600 feet, except those which grow at  some p l m  on the high- 
est crags of the Western Cfhauts ; but while on the Ghaut the fruit ripens 
about May, these trees showed no signs of buds even in that month. 

Starting again, they followed the valley which rapidly ascended tin 
they made the crest at  6,300 feet, and there they looked down on to Sh6164 
about 1000 feet below them, and near the upper end of a narrow but high- 
ly cultivated valley. Shblbt was reached a t  sunset, and Azim KhLn advised 
Major Tanner to pass himself off 8s a Khin  from KBbul travelling t o  see 
the country, for the village was inhabited partly by his men and partly by 
another tribe. His KBbuli disguise had been hateful to him all along, but 
he was glad of i t  now because the people in a friendly sort of way came and 
sat down and moved about among the party at  their pleasure. H e  waa 
given food, a chupatti and a piece of cheese, but was too much fatigued to 
eat much. After a good sleep they went off early in the morning and 
ascended the pleasant valley of Shblbt. 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 
7,300 feet and a noble view was before them. On one side Kbnd and its 
pine-clad spurs and white rounded snow crests, and on the other the Kunbr 
valley, and beyond it the Bajour and Momund Hills. Below these were 
the terraces of Aret end just above them the chief town of that name, just 
clinging to the sides of a steep spur. Besides the chief town were smsller 
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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 neighbour- 
hood. 

They had a descent of over 2000 feet, and at 6,200 reached the beauti- 
ful mountain torrent that watere the cultivation. Crossing it by a wooden 
bridge, they passed under groves of walnuts and along the edge of delight- 
fbl terraces of waving wheat. There was foaming and rushing water everg- 
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 mpporting 
poets and bearers, were situated here and there, mmetimee in group and 
sometimes singly on the most exposed positions. The chief Azim K h h  
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 walnut 
groves, terraces and hamlets, he could just eee the round snow peaks of 
KGnd, 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 K6nd. From all he could gather t h h  
collection of villages does not much differ from those of the K h h s  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 crude, it ia true, but such a mass of 
carving he had never before seen anywhere. 

In tho 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 ia all power- 
ful and his word appears to be law. 

In Aret, the largest ChGgani colony, there is no baniya, so that the 
people have to take their goods two days' journey before they can find e 
market. 

Major Tanner found Chdganbt6n more extensive than he had been 
given to understand it w a  What the number of the tribe may be Azim 
KhOn could not say, but in the valley of Aret alone, there must be at  lead 
6000 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 Chbganis. The Safis are Afghhns and the ChGganie 
in Major Tanner's opinion are converted Kh61-s. He liked the Chbganis ; 
they are a quiet set, said to be faithful to their masters and true to  their 
engagements. They are brave and well-disposed towards the English and, 



Major Tanner thinkr, would probably offer a good field for xecruiting 
among& a hardy race who have no rympathy with the A f g h h .  

Major Tanner aays that Azim KhSn's wife and children moved dm& 
among them, and did their household duties without any shamefacedness 
As they came up the valley, all the women greeted the M4lik with a smile, 
and conversed without restraint. The young women have very handsome 
features, and some are very pretty but much d i s 6 g d  by dirt. 

A few days after Major Tanner's arrival in b e t ,  he had a bd attack 
of fever, which be got over and, though weak, made all amngementa for 
find advance, when he had a second and very severe attack to which he 

nearly succumbed and which compelled him, most unfortunately, to a h -  
don his design and return to JelhlPbld. 

After an appeal to Azim Kh4n's ' friendship', he was allowed to  lerve 
and was carried off between two poles to Jinjapur, about two drys' journey 
By the kindness of the Jinjapur Mblik he was safely conducted by the 
M&likls two Eons and a large armed party, through a hoetile country ta 
the mouth of the Dar-i-nur, and eventually he reached Ahmed Kh4n's Fort 
a t  Shewa where he was aafe, though the Fort was attacked immediately 
nfter hie arrival by an armed p r t y  they had met on the road when going 
down the Dar-i-nur. 

From Shewa he went down the Kun4r river to JelflPbBd on a m€t. 
The untoward failure of this expedition is much to be regreefed 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. 
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