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Page 3, line 5, from bottom for moena read meena.
» 19, 5 8 ., 3  for CRYLE read CRRYLE.
» 40 & 41 jor Pammincora read passim PRATINCOLA.
» 69, line 2, from bottom for leucopthalma vead lewcophthaling.
» 70, ,, 11, , ,  for STAGNALIS read STAGNATILIS.
» 91» » 12, » » fOi' whieh vead which,
s 99, ,, 6 , 4, jfor arrows vead arrow.
, 129, ., 8 , ,,  Jor exceptinal vead exceptional
» 162, 4 9, , ,  Jor (.) after the word grades vead (;).
s 212, ,, 7, , top Jor P beforethe word lexcoroides read S,
By O T » Jor P. 5 5 leucomela vead 8.
s 214, ,, B, , bottom for Leucocera read Lencocerca.
» »n w8 5 » Jor Graculng read Graucalus,
3% (7 ast s gt » Jor Arachnechthra vead Arvachnothera.
In the “Table of the mean monthly readings and mean honrly vaviation of
the Barometer, in the Surveyor-General's Office, Caleutta, for the ten years,
1856—1865,"
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. CLASSIFIED INDEX
of species and genera deseribed or mentioned in this yolume.

N. B. The names of new species and genera ave marked with an asterisk,

Plante.
Abies excelsa, 8.
Acacia Catechn, 210.
Acer, 8.
Adonis wstivalis, 8.
Aegle Marmelos, 210.
Alnus elongata, 8.
Andropogon, 210.
Apluda, 210.
Betula Bajpaltra, 8.
Buchanania latifolia, 210.
Buten frondosa, 210.
Caltha palustris, 8.
Caragana, 7.
Cedrug Deodora, 8, 10.
Convolvulus arvensis, 9.
Diospyrus, 210,

Epilobinm angustifolium, 9.

5 roseum, 9.
Euphorbia antiqua, 7.
Euphrasia officinalis, 9.
Fious indiea, 11.

s religiosa, 7, 11.
Fraxinus, 8.

Gloriosa superba, 148,
‘l]_lcxi 8. o

ngians mgm, .
J u§ipems excelsus, b,

" SGUAMIMOSUS, 7.

Musa, 7,
Myriearia elegans, 8.
Pavia indica, 9.
Picea Webbiana, 8.
Pinus excelsa, 7.

«» Gerardiana, 8, 11.

»  longifolia, 11.

»+  Smithiana, 8.
Polemonium earuleum, 9.
Quercus, 8.

Ranunculus aeris, 8.
Taraxacum officinale, 9.
Taxus baceata, 8.
Thlaspi arvense, &.
Ulmuz Himalayensis, 9.
Zizyphus, 210

AMollusca.
Cyathopoma Deccanense, 83.
Diancta, S1.
#Diplommatina Austeni, 81, 83.

45 Blanfordiana, 80, 83.
g constricta, 81.
. COShll:\tﬂ, 83.
b diplocheilus, 79, 80,
83.
" exilis, S4.
W ol Foirbanki  (Nicida),
o follicnlus, 83, 84,
* S gibbosa, 78, 80, 83,
o Huttoni, 78, 83.
7 Kingiana{Nicida),82.
*® 1A labiosa, S0, 83.
> livicineta (Nicida), 83.
2 Martensi, 81,
i nana, 84.
o Nilgirica(Nicida), 82.
* % nitidala (,, ), 82.
L % oligopleuriz, 82, 84.
- pachycheilus, 78, 80,
83,
o poliplenris, 81, 83.
o qluﬂulu, 83.
L 82" ulneyana  (Nicida),
23 Puppensis, 84,
» S ﬁcn\nria. 79,83. .
* " semisenlpta, 78, 83.

- sperata, 84,
Lymnwa, 91,
#Nicida, 83.

Pigidium, 91.

Planorbis, 91.

Pterocyelos Troscheli, 78.

Insecta.

Actia selene, 170.
Antherea paphia, 169.
Attacus atlas, 170.
Bombyx, 169



vi

Aves.
Abrornis xanthoshistos, 47.
Accentor altaicns, 52.
Huttoni, 53.
maodularis, 53.
rubeculoides, 53,

= strophiatus, 53.
Accipiter gularis, 13.
nisoides, 13.
nisus, 13.

A virgatus, 13,
Acridotheres tristis, 56, 215,
Actitis glareola, 69, 217,

& iypolcucos. 69, 217,

s ochropus, 70, 217.
Acgialitis Plulippensis, 216,

o pyrhothorax, 69,
Aegithaliscus erythrocephalus, 52,
Aethopyza Gouldim, 23.

S miles, 23.
Agzrodoma sordida, 49,
Alanda Fxlgula, G4, 216.

»  leucoptera, 64.

s triborhyncha, G4,
Alaudunls Raytal, 64.

w  pispoleta, 64,

Aleedo Bengalensis, 19, 214,
Allotrius melanotis, 50.

o xanthochlorns, 50,
Alsocomns Hodgzonii, 65,
Ammomanes phamicars, 216.
Anas leucophthalma, 69,

" pmcifm'h yneha, 217,
Anastomus aseitans, 217,

Anser indicus, 70,
Anthus cervinus, 49,
Aquila chrysaétos, 15,

, fulvescens, 213.
++ pennata, 16.
Arachnothera asiatica, 24, 214,
Arhorieola torqueola, 69,
Ardea cinerea, 217,

5 urea, 217.
Ardeola lencoptera, 217,
Artamus cucullatus, 78
Astur palumbarius, 13,
Athene Brama, 213.

. cucalowdes, 17,
Aythin ferina, 218.

yt.l.’ nyroea, 218.
Budytes citreoloides, 45.

o Rayi, 48.

w  viridis, 48, 215,
Bulaca ocellata, 213.

”
1
29

”

Tndex,

Buphus coromandus, 217,

Buteo canescens, 16.
Butorides javanica, 213.
Cacabis chulkor, 69.

Calindrella brastioda

andrella brac ct 1. 216.
Callacanthis Bum})‘ni, G)ih' g 210
Calliope pectoralis, 45,
Caprimulgus asiaticus, 19, 214,

. indicus. 19,
Carduelis caniceps, G1.

A elegans, 61.
Carpodacus’erythrinus, 60,
Casarea rutila, 70, 217.
Centropus rufipennis, 214
Cephalopyrus Hammicops, 52.
Ceriornis melanocephals, 67,
Certhia familinris, 25.

,»  Himalayana, 25.
Ceryle guttata, 19,

. rudis, 19, 214,
Chmmorornis fuliginosa, 43.

- lencocephaln, 44,
Chatarrhma caudata, 39, 215,
Chaulelasma streperus, 217.
Chelidon Cashmiriensis, 17,

2 urbica, 17,
Chetusia gregaria, 69, 212,
Chrysomitris spinoides, 61
Ciconin lencocephals, 217.
Circus @ruginosus, 213,
cinerncens, 16, 213.
eyaneus, 213,
melanoleucos, 213.

Swainsonii, 213,
Qisticola schenicola, 215.
Cocoystes melanoleucos, 23, 215.
Colabates sulphurea, 48,
Columbn intermedia, 66, 216.
lenconata, 66.

”»
”
”

rupestris, 66,
Gorayolins sanlaris 40, S15.
Coracias garnla, 19.

3 indiea, 19, 214.
Corvus voras, 54,
culminatus, 215.
intermedins, 54,

endens, 54, 215,

,»  fibetanus, 54,
Corydala Richardi, 48.

= rufula, 48.
Coturnix eommunis, 69, 216.

> coromandelica, 216,
Cotyle riparia, 17,
rupestris, 17.

"
"

"



Inder, vit

Crocopus phanicopterus, 216.
Cryptolopha cinerevcapilln, 28, 214.
Cuculus eanorus, 22.

»  micropterus, 214,

.+ poliocephalus, 23.
Culicipeta Burki, 47.
Cursorius Coromandelicus, 216.
Cyanecula suecica, 45.

Cyornis ruficanda, 29.
Cypselus acuticauds, 18.

=% affinis, 18, 214.

" apus, 18.

3 australis, 18.

e leuconyx, 18.

¥ melba, 18.

% pacificus, 18,

»  vittatus, 18.

Dafila acuta, 218.
Dendrocitta Himalayana, 55.

" rufn, 55, 215.
Dendrocygna awsuree, 212, 217,
Dicrurus longicaudatus, 27,

5 macrocercus, 214,

Drymoipus inornatus, 215.
» longicandatus, 215.

" nc;ﬁcctus. 215.

Elanus melanopterns, 213.
Emberiza cia, 57.

o fucata, 58.

»  pithyornis, 58.

s pusilla, 59.

»»  Stewarti, 58,

»  Stracheyi, 57.
Erythropus vespertinus, 13.
Erythrosterna leucura, 32.
Esacns recurvirostris, 216.
Estrelda smandava, 215,

4, formosa, 216.
Eumynas melanops, 29.
Eurycercns, 45.

Euspiza luteola, 216.
Eutolmaétus Bonelli, 213,
Faleo peregrinus, 12.
Francolinus pictus, 216,

" vulgaris, 68,
Fregilus graculus, 55.

o imalayanus, 55.
Fringillanda memoricols, 63.
#Fringillanda sordida, 63.

Fulica atra, 69.
Fuligula cristata, 218,
Galerida crystata, 65. .
Gallinago gallinula, 217,

»  scolopacinus, 70, 217.

»  solitaria, 70,

-
Gallinula Burnesi, 69.

»  chloropus, 69, 218,
Gullophasis alboeristatus, 68,
Gallus moris, 130,

Garulax albogularis, 87.
Guarulus bispecularis, 55.

»  lanceolatus, 55.
Gecinus squammatus, 21,

»  striplatus, 21.
Geoeichla unicolor, 35,
Geronticus papilosus, 217.
Glaueidinm Brodiei, 17.
Graculus javanicus, 218.

% sinensis, 218,
Grammatoptila #triata, 36.
Granealus Macei, 214,

Grus antigone, 217.
Gypaétus barbatus, 12.
Gyps Bengaleusis, 210, 213.
. fulvus, 12,
ys indicus, 12.
Haleyon fuseus, 19.

oo Smyrnensis, 214,
Haliastur Indus, 16, 213.
Hemichelidon fuliginesum, 28.
Henicurus maculatus, 47.

o nigrifrons, 47.

A Scouleri, 47. =
Herodias alba, 217. :

»  garzetta, 217,
Hespeviphona icteroides, 59.
Heterura sylvana, 49,
Hierococeyx sparveroides, 23.
Himantopus candidus, 217.
Hirundo dauriea, 17, 211.

o erythropygia, 17, 214.

.8 filifera, 17, 214.

& rustica, 17, 214.
Horornis fuliginiventer, 46.
Hydrobata asiatica, 33.

= Cashmiriensis, 33.

" gp. P 33,
Hydrochelidon indica, 218.
Hydrophasianus chirurgus, 69,
Hypotriorchis chiguera, 13,

— severus, 13,

i subbuteo, 13,
Hypsipetes psaroides, 39,
Janthis cyanura, 44.

Tanius arenarius, 27.

»  erythronotus, 26, 214,

,»  Handwickii; 26, 214.

s  lahtora, 214
Larvivora cyans, 44.
Laticilla, 45.



viii

Lerva nivicola, 68.
Limosa cagocephala, 69,
Leptoptilos argala, 217.
Leucocerca albofrontata, 28.
{uscoventris, 28,
5 toralis, 214.
Linota brevirostris, 62,
,» montinm, 62,
#Linota pygmma, 62.
Lithofaleco Chiquera, 213,
= subbuteo, 213.
Lobivanellus Goensis, 70, 216.
Lophophanes melanolophus, 52.
» r{lfonuchnlis, 572.
hophanus Tmpeyanns, 67,
'}l«?&a ilimalaynnl:n, GO.

”

Machlolophus xnnthogcn_vs, 52, 215,

Malacocireus Malcolmi, 215.

P terricolor, 215.
Mareea penelope, 69,
Megalera caniceps, 22.
Hodgsoni, 22.
i lineata, 22.

" virens, 22,
Melophns melanicterus, 216.
Meniceros bicornis, 211, 214.
Merops apiater, 19.

,»  viridis, 19.

Merule albocineta, 35.
boulbul, 35.

,  castanea, 35.
Metopidius indieus, 217,
Metoponia pusills, 61.
Micronisus Ladiun. 213.
Milvus govinda, 16, 213.
Mirafra Assamics, 216,
caniilans, 64,

»  erythroptera, 216, *
Montifringills Adamsi, 62.

B hematopygia, 62.
Motacills Duklivnensis, 215.
aderspatans, 215,

» ersonata, 48,

Munia malabarica, 56, 215,
*Munia similaris, 56.

Muscicapula msligma, 52,
ctliavis, 82,
leucoshistos, 32,
rubecula, 32,

3 superciliarig, 32.
Muscipeta Dm-l:nlui. 27.
Myeheria anstralis, 217.
Myophonus Temminckii, 33.
Myzanthe ignipectus, 24,
Nemorieola imﬁ‘uu. 43,

”

”

”

”
”

”

Duder,

Neophron Ginginianus, 12, 213.

» __percnopterus, 12.
Neopus Malayensis, 16.
Neorniz flavo ivacea, 46.
tht.u'pm' Coromandelignus, 217,
Nucifraga cariocathactes, 55.
hemispila, 54,
immaculata, 54.

S maculata, 54,
Numenius arquata, 69.
Nycticorax griseus, 217.
Oedicnemus crepitans, 216.
Oreocincla mollissima, 36.
Oriolus galbula, 39,

Kundoo, 30, 215.
melanocephalus, 39.
% illii, 40,

Orocestes cinglorhynchus, 34.
T erythrogustra, 34,
Orthotomus longicaudata, 215,
Ortygornis Pondiceriang, 216,
Otocompsa lencogenys, 39.
Otocornis longirostris, G4,
Otogyps calvus, 210, 213.

Otus vulgaris, 17.

Palaornis Alexandri, 19.
rosa, 20, 214,
shisticeps, 20.

”

»
»

:: torquatus, 20, 214.
Palumbus casiotis, 66,

Parus cinereus, 52,

»  montienlus, 52.
Passer cinmmomens, 57.
flavicollis, 216.
indicus, 57, 216.

+»  montanus, 57,

Pastor roseus, 56, 215.
Pavo cristatus, 67, 216.
Perdicula asiatica, 216.

5 Cambayensis, 2186,
Pericrocotus erythropygins, 215
o speciosus, 27,

Pernis eristata, 213.
Petrocossyphus castaneocollis, 54,
cyaneus, 34
3 saxatilis, 34.
Phasianus Wallichii, 68,
Philomachus pugnax, 217,
Phylloscopns nfﬁnis, 46.
indicus, 214,
n. sp. ¥ 46,
trochilus, 46.
" viridanus,- 46,
Pica bottanensis, 3,

. candatu, 3.

”

"

"
”

” -



Picus hrunneifrons, 20.
. Himalayanus, 20,
»»  Mahmattensis, 214.
,  major, 20,
Pipastes arboreus, 48,
~ maculatus, 48,
Piprisoma agile, 24.
Planesticus atrogularis, 85.
Platalea lencorodia, 217.
Plocens baya, 215.
Plotus melanogaster, 218,
Pnoépyga longicaundata, 32,
o squammata, 32,
Podiceps eristatus, 69,
- Phillipensis, 218,
Poliornis teesn, 213.

Pomatorhinus erythrogenys, 37.

Pratincola atrata, 40, 211, 213.

. indicn, 40, 211, 213.

i fervea, 41.

Prinia gracilis, 215.

»  socialis, 215.
Proparus vinipectus, 50.
Propagser rhodochlamys, 60,

> rhodochrous, G0,
Pterocles exutus, 216.

’ fasciatus, 67.
Pterathius erythropterus, 79,
Ptinoprogue concolor, 214.
Pucrasia melanoeephala, 68,
Pyenonotus pusillus, 215.

35 pygaeus, 34,
Pyctorhis sinensis, 36, 214,
Pyrrhocorax alpinus, 56.
Pyrrhospiza punicea, 60.
Pyrrhula erythrocephals, 59.
Pyrrhulauda grisea, 216,
Querquedula circia, 218.

» crecea, G9, 218,
1 locitans, 6.
Reguloides ch[ioronotus. 47.

¥ occipitalis, 46,

5 proregulus, 47,

o trochiloides, 46.
Regulus cristatus, 47,

»  Himalayanus, 47.

Rhynchwea Bengalensis, 70, 217.

Ruticilla caernleocephala, 42.
»  erythragastra, 42.
»  phanicura, 42.
. rufiventris, 42, 215,
Saxicola deserti, 42, 212,
» leucuroides, 41, 212,
. ananthe, 41, 215,
y»  picata, 41.

Index,

-

Sarcidiornis melanotus, 217,
Sarciophorus bilobus, 216.
Scolopax rusticola, 70.
Seenn aurantia, 218,
Sibin capistrata, 38,
Siphia lencomelanura, 32.

,»  strophiata, 32.
Sitta Himalayensis, 25,

.+ leucopsis, 26,
Siva strig\ha, 50.
Spatula clypeata, 217.
Sphenocercus sphenurus, 65.
Spyzalauda deva, 216.
Stachyris pyrrhops, 36.
Sterna hirundo, 69.

»  Javanica, 69,
Sturnopastor contra, 215.
Sturnus unicolor, 56.

»  vulgaris, 56, 215,
Suya eriniger, 45.
Sylviparns modestus, 51.
Sypheodites auritug, 216.
Syrnium nevarense, 16.
s nivicolum, 16.
Taccocua affinis, 214.
Tantalus leucocephalus, 217.
Tarsiger chryscus, 45.
Tehitrea paradisi, 27, 214.
Temenuchus pagodarum, 56, 213,
Tephrodornis, 49.
Tephrodornis Pondiceriana, 214.
Tetraogallus Himalayensis, G8.
» tibetanus, 68,
Thamnobia Cambayensis, 40, 215.
5 fulicata, 315.
%hurr}:uleus, 63.hm S

hreskiornis me 17.
Tichadroms mumri:,c?li. -
Tinunculus alandarius, 13, 213,
Tockus gingalensis, 214,

Totanus calidris, 69,
sy fuscus, 217,
»  glottis, 217,
»  stagnatilis, 70, 217,
Trochalopteron erythrocephalum, 37,

3 lineatum, 38,

, variegatum, 37,
Troglodytes ]\:j]palen‘;‘if: 32.
Turduluz Wardii, 35.

Turdus Hodgsoni, 36.

. viscivorus, 36.
Turnix Sykesii, 216,
Turtur aurita, 66,

, Cambayensis, 66, 216,
humilis, 67,



X

Tuartur meena, 66.
- oricntalis, 66.
5+ Tisoria, 67, 2

.,  rupicola, 66
. Suratensis, 67, 216.
Lpupa epops, 26.

Urocissa eucullata, 55.
., flavivostris, 5
% ocupltalls, 55,
. sinensis, 55.
Vanellus eristatus, 70.
Vivia innominata, 21.
,» minuta, 22.

Xantholema indica, 22, 214,

Xemma, brunicephala, 69.

Index,

Yunx torquilla, 22.
Zoothera monticola, 33.
Zosterops palpebrosus, 51, 215.

Mammalia,

Equus hemionus, 5
Ly nchus europaus,
Moschus mosclluferus, 8.
Mustella erminea, 5.
Ovis ammon, 5, 106,
,» nahura, 5
Ursus tibetanus, 5.
Vaulpes ferilatus, 5.
» montanus, 5,



Page 50,
Page 51,

” »

2” »

» ”

» ”

Page 59,
Page 67,
Page 72,

" »

Page 73,
Page 74,
Page 76,
Pﬂgﬁ 78:
Page 80,

Page 81,
Page 82,
Page 88,

» ”

» »

” »

\"'.:'7__':_"7‘,‘ /
Additional Ervata in My, Fheobwld’s-Cataloglic of Reptiles, pih-
lished as an Extra Number of the Journal, (No. CXLVI.)*

from fop omit lines 33, 34

line 9, from top for DOSYPELTIDAE read DASYPELTIDA..

line 13, ,, ,, omit and read Psaxatormis, Boie.

line 14, ,, ,, omit the first five words.

line 18, ,, ,, omit and read P. Condanarus, Merr,

line 13 to 27 from top transpose to page 59, after line &

line 5, from top omit.

line 6, , , Jfor parsicips read parviceps.

line 22, ,, ,, Jfor ousted 7ead obtamed.

line 86, ,, ,, for kote read kingdom.

line 29, ,, ,, for MAC LELLANDII read MAC CLEL-

line 5, , -, Jfor Reiey read Reilley. [LANDIIL

line 6, ., ., forneligrensis vead Neelgherriensis.

line 16, ,, ., Jor verus yead berns.

line & from bottom, for HOPLOBACTRACHUS read HOP-
af LOBATRACILUS.

line 2 from top, for Tomnopterna read Tomopterna.

last line for five read fine ; Engystoma et seq. in another line.

line 1, from top for skeleton read skeletons.

line 5, ,, , for Mavsuria, Exys read MANOURIA EMYS,

line 11, ,, ,, for CrANA read Coxana,

line 25, ,, ,, Jfor Sscororis read LEIoLEPIS.

Appendix page ii, line 16 from top, for hoisting read twisting.

# These corrections are printed on a separate sheet, which is intended as an
addition to the Extra-Number of the Journal, not forming an essential part of
this volume.
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When writing the preface to the third volume of the ‘Bros or Ixoia,’
Dr.Jerddn remarks that the publication of the two former volumes
of the same work had already attracted great interest to Indian
Ornithology. The very large amadunt of the most accurate statements
as to specifi® distinctions, on the habits and onethe geographical
distribution afford indeed fucilities of no ordinary kind, and they
not only serve to direct other observations, but th'ey are useful in
most cases also as a guide to the record of any additional facts, which
farther inquiry may bring forward. Had it been possible to add
illustrations of at least the more important types of each family,
the student in India could scarcely have wished for a better Maxvan
oF Inpraxy ORNITHOLOGY.

During my geological wanderings through the N. W. Himalaya,
I have made various observations on Indian Zoology and Botany,
specially with the object of collecting materials for a fauna and flora
of Western Tibet.  Only for a comparatively short time have I been
enubled to pay any attention to the fauna of the Cis-Himalayan
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2 Ornithological Observations in the Sutley valley, [No. 1,

regions. Thus, when staying last year for about six weeks in the
neighbourhood of Chini, in the province of Kunawar, I compiled a
few notes on some of thé‘nain features and relations, which present
themselves between the flora and famna of the more *interior
and higher ranges of the N. W Himalaya and those of the
temperate, continental portions of Europe, (Verhandlangen der zool.
bot. Gesellschait, Wien, 1866, p. 850). In my present communication
I intend to deal with a more specisl subject and propose to bring
before our readers a few observations on the Ornithology of the Sutlej
vallzy, 3

My remarks and enumeration of species will ‘be  restricted,—so
to say—to the Himalayan facies of the avi-fafha, for the fauna of
the so-called sub-tropical forests of the lower Himalayan hills scarcely
differs from™ the Indian fauna in general. But it will be readily
understood that, even within this limited area, T cannot pretend
to give at present a complete’ list of all the ornithological treasures
which actudlly are to be met with. A good many birds are merely
occasional visitors to the valley, in their periodical wanderings to
Tibet and Central Asia. Others, properly belonging to the Indian
tropical fauna, appear alinost accidentally without making any pro-
longed stay in the valley, It is difficalt to procure all the informa-
tion required about such rare species, and I only can mention them,
80 far as they came under my notice, from rcliable authorities or from
pesonal observations. Of the geﬂcml character of the avi-fauna,
however, I trust to give at least an approximately corre® idea,

It was, as I have 'ulreudy stated, with a view to obtain some Tibetan
and Central-Asiatic birds, which do not come in winter as low down
a8 the Indian plains, that I undertook to employ shikarces during
the winter-time in the fterior of the hills. My expectations on
this point'have not been quite frustrated, T have not only received a
tolerably correct account of the avi-fauna during the winter in this
portion of the valley, but T have been at the same time placed in
possession of valnable materials, which enable me to make a fow
additions to this branch of the Indian fauna.

It has been already® mentioned, that the exclusion of the birds

# Ibis 1866, 11, p. 228, and olsewhere,
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of the more Northern regions of the N. W. Himalaya — as well ag
those of the eastern provinees of Bengal — from Dr. J erd on’s work,
is greatly to be regretted. It is not striclly correct that the birds of
Western Tibet* and Kashmir have been treated in this manner;
for not only are most of these provinces sitnated to the South of
the river Indus, and within the limits of our Indian empire, but
the larger number of the birds, which inhabit these regions in
summer, are, during the winter, visitors of Northern India proper;
or at least of the lower ranges of the Indian or Southern slopes
of the Himalaya mountains, It is true that the birds of these
provinces in som® respects represent a distinct facies, as compared
with the tropical character of the Indian fauna generally, but this is
not sufficient ground for supposing that they are not bivds of Indiu,
For ii the validity of this opinion be admitted, the entire fauna of
Northern Nepal and nearly of the whole of Sikkim must be excluded
from the Indian fauna. 3

On the contrary, the affinities and relations of the various facies in
a fagna are entitled to the special care of naturalists, because these
relations are of the highest importance for the study of the geographical
distribution, not only of single species, but more properly of the
character of the different zoological provinces of our globe. Besides
this, the comparison of two or more neighbouring facies of the -
fauna very often facilitates the l:.newledgc of the species themselves in
o far as they shew us, whether certain varistions may be considered
sufficient to Warrant those distinetious, upon whiclh'we generally base
our * species.’

Tn many cases the comparison of Indian birds with so called represen-
tative species in Western Asia and Europe is still & great desideratum,
although these comparisons may prove to be in favour of several
identifications. I would, for instance, only call to mind :nr Turtuy
moena or rupestris, and the common T. auritus, Corvus tibetanus and
. coraz, Turdus Huttoni and T. viscivorus, Pica botanensis and
P. caudata, Regulus Hymalayanus aud R. eristalus, and others. For
my own part I believe many of these species to be respectively identical.
To return to our present subject,— the avi-fauna of the Sutlej valley

#® Including Spiti and Lahul, which ave British provinces,
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—it is perhaps necessary to remark, that the present records are prin-
cipally based upon my own observations, which I had occasion to
make during the sumni®-months—from May to October—in the
greater portion of the valley,—having also at the same time made
a large collection of birds. The references to the fauna in the winter-
months are, as already noticed, based npon materials which have been
procured by my shikarees, and also upon information from a few friends.
In cases where specimens of new or little known birds have been
procared, short descriptions may not be out of place, except where the
additional remarks have already ,been supplied, in which cases the
respective references,—so far they have come to my ldffowledge—will
be given. Being aware of the great difficulty, which exists in this
country, of obtaining sufficiently reliable reference to literature in this
branch of Zoology, and also materials for comparison, I have mostly
avoided naming any new species, but in several instances T have given
indications of such by giving short descriptions. These may pro-
visionally serve for identification, or at least for comparison. Should
further inquiries make some of my as yet deficient determinagions
more successful, T hope to be able to communicate the results subse-
‘.l“"“tl)'-* I may, however, draw the attention of Ornithologists
in India to a few interesting species : as, for instance, the Aceipitor
nisoides, B 1y t h, whether it be a distinct species from Aco. gularis,
Schlegel; to Cypselus pacificus, Lia t h. and the very similar
Cyp. Teucogenys, B 1 ¥ t b to an apparently new 51’08.'35 of Munia,
several new forms of Phylloscopine, one or two new species  of
Accentor, a new Montifringilla, a Linota, a Fringillauda, a doubtiully
Young Hydrobata, and others,

Bofore entering npon nne details, it seems desivable to say o few words
on the phygical construction, und on the climatological conditions of the Sutlej
valley; and as the fauna and florn of & country are in many respects
counected with, or even dependent upon each other, a short reference to
the main features of the vegetation of the valley may essentially aid in
attaining this object.

Throngh the valuable investigation of Mooreroft Strach ¢y and other
distingnished travellers it is protty well known, that the Sutlej rises to tho west

* Havine since visited the prineipal wusoums of Europe and havisg had opportunities of
oompmngi fow of the doubtful specics, 1 shall oceasionally add a fow notcs, (Feb, 1563}
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of the Mu*rowm‘n lake, bnt its proper sonrces,—as likewise those of the -
Indus—lave not 65 yel been traced with nndoubted necuracy, The course of
the river tu\mgh the Chineso ;iro\—incc Navi Googhi) is only imperfectly
known, although somoe additional observations”may be expected from the
brothers Schlagintweits' expedition, The information, which has up to-
this time been procured, shows that the climate of Nari does not materially differ
from that of W. Tibet in general, it being characterized by an excessive dryness
of the atmosphere at all times of the year, by great contrasta® doring the
summer in the diursal and nocturnal temperatures, and by very severe coldf
+ in winter. The whole country is very rough in ita configuration; the o
level places being restricted to old river terraces or lake-basing, the elovation
of which varics from 10 to 15,000 feet, while many of the neiglbouring hills riso
above 20,000 WRt; 19,000 being about the mean of their elevation. The
gnow line lies of abount 19,000 #eet. A very limited quantity of moisture is o
gupplied from the Indian side through the Sutlej valley during the months of
July and August, but its influence rapidly decreases in the more eastern parts
of the province. The total fall of snow during the winter can, T think, rarcly
exceed two feet. The cnltivation of cereals succeeds, only where water for
irrigation can be abundantly supplied. The arboreal vegetation is restricted
to u few apricot, poplar and willow trees, the first growing up to 11,000 feet,
whilg the two others are occasionally found up to 13,000; all of them,
howeyer, generally only in the neighbourhood of villages. - The same is the
caso with the Juniporus erxcelsa, Its geographical range appears to have
formerly been much wider, and o very great care is at present bestowed
upon this saerad tree of the Buddhists, @rassy plains afford ample pastaraga
for cattle, being a little more extensive towards the head of the valley,
where several former lakes have, in consequence of the accumulution of debris
from glacier streams and avalanches, and on account of the increasef of
ovaporation effised by the dryness of the atmosplere, ecither deereased in
extent or altogithor disappoeared, =

Tho fanna has an essontially Tibetan character. The Kyang, Bquus Tevii-
onus, is very plentifully met with in o wild state; the Yak, Poephagus Pruaiiens,
has becomo domesticated and i8 at present very rorely found wild to the
gouth of the Indus; Ovis Ammuva, Ovis nahura (barhel), M03C"“"'most_‘l| {ferus,
and other Ruminants are, however, still tolerably common.  Ursug tibetanus,
Lynchus. ewropeus, Vulpes montanus sud ferilatus, Mustella erminea and others
are algo nobt rare, OF birds o large number of FriNGririne, RuricinLine,
ALsvping, Convine and othors, mostly of a European type, are to ba met with.

* Often amounting to 100 degrees within 24 hours, the maximum of solar heat being 1562
and the minimum before sunrise 30° or below it

+ Usunlly below zevo 06 night, aisd b day twe seldom much higher than the froczing polut of
water, whicl I8 not slways 32,

I belleve this to be chislly @ syastation of arboreal vegetation, which is uaj
bcin furmerly rather Abuudagt, RN s id 0 have
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. As to Reptiles and Fishes, I have not been able to proenre auny information,
but Ishould think that they ave n’ot‘. specifically very different from those of
W. Tibet. v ®

The population as compared with the arcs, is very small, gencrally
pursuing a womade life. The people belong to the Caucasian race, not
to the Malayan ; thoy genmerally live during the winter in small villages
in the lower and less inhospitable portions of the valley, while in summer
they wander with their flocks of sheep and cattle towards the head of* the
valley, to the higher places of pasture. Some of the tribes have no substantial

ildings at all, and live all the year round in black tents (made of the hair
of the ynk). y

Proceeding wéstwards from the Kunawar frontier, near Shipki, we find
that the Sutlej has forced its passage through the principal ,W. Himalayan
chain, catting its bed o a depth of severn®thonsand feet. Former terraces
and. old gravel beds of the river [and alzo of its tributavies] are seem,
three and four thousand feet above the present level, which descends from
abont 8,000 feet at Shipki—N. Jat. 31° 58’; E. long. 78°% 40’—to 3,000
feet below Kotegurh—N, lat, 31© 24'; long, 77°, 858.—Wilhin this eunlire
length (amounting to about 160 miles) from Shipki to Suni (N. of Simla) the
Sutlej flows in anarrow chammel between perpendiculur cliffs of gneiss, the
width of which seldom exceeds a fow hundred foet. Tho Wangur: and
the Baspa rivers, heth of which are situated within the brauches of the
central Himalayan chain are the only largo tributaries® on the Indian slopes
They are well known to travellers in {heso parts of the Lills as tho
finest vetreats, where a delightful ®limato combines a beauty of vegetation
and an Alpine grandenr of gnow fields and glaciers, not easily to be found
in other parts of L}xo hills. The Txigheat, peaks in tho contral chiain rise on an
average somewhat above 22,000 feet, and the limit of enow lies in gencral at
about 17,000 foot, increasing to ubout 18,500 on the Tibetan slopes.

In the Sutlej valley itself, ouly the highor terraces, situsted between 6
and 8,000 foet, are generally sufficiently large to afford room for cultivation
and settloment, the slopes of the mountaina being mostly precipitous.
The width of the volloy is oven at those higher elevations merely n fow
milea,  On the whole, its physical conditions are not particularly favorable o
agrictlture, nor ia there much room for a Jurge population, The circamstance,
however, that the river has cut its courso right across the principal range
of the N, W. Himalayn, (withoub making such o distont g‘rcuit, as is done by
tire Indus on one side and the Bishmaputrs on the other) eutitles the Sutlej
valley to its fame as the principal laghway to Gontral Asia.

Indeed, following the course of the river fiom the plaing at Rupoor up os

® Tho fargest tributary in the Spill river ¢ its valloy bas in goneral ratlser o Tibotan climato
sl & corresponding fauna and flora,

e e p—
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far ::s Shalkhar, on the Spiti river, and then travelling a fow marches throngh |
the present Chinese provinea ¢ Sto-fsho’ along another tribntary, the Parn river,

* we come upon the elevated plaing’of the Tibotan province Rupshu; eross the

Targhoo-la ((" Jaborseesa-pass,—only about 17,000 fect high) to the hot springs
of Pugn, and thus reach the upper Indus valley, withont any such difficalties, ns
snow beds, glaciers and avalanches &e., which nsually are experienced in travers-
ing high passes. The ascent of $he Turghoo-la is, on the whole, searcely two
thousaud fect, and the incline is so gradual, that even a cart-road, if required,
conld be made with little expense and no difficulty. It is, however, not m
object here, to point out a new route to Central Asin, but it is nocessary to
draw atiention to the great facilities, which, st the same time, this route
affords to the migration of  birds, because theso and othor favorable circams-
tances must be @nsulied, when an explanation of many of the peeuliavities in
the character of the avi-fauna of the valley has to be given.

Viewing the general physical construction of tho valley  within the
central chain of the N. W. Himalaya, the groatest pecnliavity consists in its
smnll width, while the neighbonring hills yise to w very considerable elevation,
and thus exhibit very different conditions of climate within a compar-
atively small geographical area. These apparently anomalons conditions
are best exemplificd from the ocenrrence of a fow characteristic Indian
plants, Thus, for instance, in some places, Fupliorbia antique, Fiows veligioss,
Musa and other more or less tropical plants are found on the base of o
Lill, while the higher portions of the same declivity are adorned with
the finest cedar and pine forests and, above the limit of theso trees, with
nmmerous glacial or Alpine plants, the summits being crowned with eternal
snow and ice.

It no doubt greatly depends upon the extent both of the arhoreal vegetation
and of the brush wood, whether the slopes of the mountaing at different
cloyations alwhys shew equally marked distinctions in the fauna, as they
do in the flora. - But, when the difforent climatal conditions are placed within
suclt narrow geographical limits, it will casily be understood that their
approximation 4 particularly favorablo for the migration of species, which
in fime become used to a somewhat different climatey if the respective
localitics aro suitable to allow an casy passage. 1 ghail subsequently
note several instances, which appear to be the result of snoh a gﬁdm
acclimatization.

The province Kunnwar, in which many of the ornithologieal observations
here recorded were ,ade, extonds from Shipki to Wangtu bridge (N, lat. 31°,
275 B. long 78°, 8%). A large portion of this province is situated on the N.
castern declivity of the contral Himalayan range, and bos much Tibetan admix.
ture in its fuuna and floth, Travelling from the Chinese frontior to the west we
goon see the Tibetan Caragona and the Juniyerus squamosa replaced by

the
Jarger Junip, excelsa, Pinus cpcelsa and o fow others ; fine specimens of apricot

-
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and poplar-trees become abundant, and the first vineyards are to be obec'rvetl
in the neighbourhood of small cottages. Myricaria elogans, 80 common in the
Spiti-and Para-valleys is hardly to be noticed anywhere. The first extensive
forests of the Hymalayan Cedar, Cedvis deodora, the mtabls pine, Pinus
Gerardians, Abies excelsa and others, are met with to the west of Chini, whicl
isone of the best known places in this portion of the hills, and lies almost in
the middle of Kunawar. The village of Chini itself is sitnated at an clevation
of about 9,000 feet on an old river terrace, several others of which exist hero
botween heights of 7'and 10,000 fect, affording the only suitable places for
cultivation, The population is, therefore, in this neighbourhood rather Jarge.
The extensive cnltivation attracts ab the same time several birds, which aro
1ot to be met with in any of the more eastern provinges,

The regular formation of the Dhaoladhar — and the Baralatse — ranges,
which is go prominently marked in their N. Western and 8. Eastern extensions
is here much disturbed and interrupted. Both the chains divide nnmerously,
being connected by different spurs or branches, which often exceed in
elevation the main range. The climate is in some respects intermodiato
between that of Indin and that of Tibet. The mean temperature varies in
gummer (between May and September) from 45 to 80 degrees within 24
hours ; the solar heat amounting to about 100 sud very geldom rising to
120 degrees. In winter the thermometer stands lowest (below Zero at night
time) in Jannary and the first half of February ; the mean temperature of
the winter-months being about 33% There in no particular regularity as to
the fall of moisture in the rainy season. Oceasional showers oceur in tho
gummer months, especially in June and July. The total fall of rain, espeeinlly
inclnding the lieavy snow falls in February, does not probably much exceed
gix inches,

The limit of vegetation almost corresponds with that of the snow. line;
lying betwoeen 17 and 18,000 fect; the limit of the growth of trees being
very nearly 12,000 feet. Weo often find st this limit Defula Bajpaltra,
and in other places Pinus cxcelsa, which ranges almost higher and ox-
tends farther into the interior than either Piaws Gerardicna or Cedrus
deodore, The entnhlq pino is, I think, peculiar to tho Sutlej valley and tho
geeds ace n favorite food of the rare Sitba lewcopsis, FmINGILLIDE, liko
Metoffornia pusilla, Loxzia Himalayena, Propasser vhodochrous, or Fregilus
Iymalayanis, are nsnally found &t the limit of trees, where they generally
also breed.

Other less common pecies of troes in the ncighho%hooﬂ of Chini are
Picea Webbiane, Pinus Smithiona, Abies eweclao, Tawus baccata, two specics
of Acer; Alnug elongala, Frawivus, Quercus or Tl §-c,, all more or less recalling
@ Buropean character of vegetstion, In forcsts, &% well ns on the more
open and grassy slopes of the hills, are algo found & number of commen European
plants, for instance Rawunculus aceis, Caltha palustris, Adopis mstivalis,

S0 St
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Turaracun oficinale, Convolvulits urvensis, Buphrasia oficinalis, Epilobinn
rostwm and angrestijolivm, Polomonivay carielewi, Thlaspt arvense and - several
others, characterising the flora as one of a temperate climate. The peouliar
gpecies of thetwvi-faunn of the province Knnawar arg Cyornis rificanda, Fryyilus
Himalaganus, Bmberiza Stowarti, Metopomia pusilld, Sitta Toucopsis, Ruticilla
cinereocapilla, Sylviparus modestus, Alsocomus Hodgsonit, and mauy othors
which are during the summer v.ery ravoly, of almost never, to he observed
to the west of the Wangtu bridge, or on clevatipns belggy 8,000 feot. On the
other hand oceur, in almost immediato asgociation with the forroer, species like
the purple-tailed Honeysucker, Actlopuge Govldie, Dicruris lmicaudam:
Palaornis schistiveps, nnd others which are usually met  with only lower
down ; they appear to have been go far seclimatized, that they are found
breeding even on these high clevations befween 9 and 10,000 feet, still
they are now comparatively rare birds. A large nomber are wigratory, and in
Finter make room for others which arrive from Tibet and Ceatral Asia; these
* latter specigs chicfly belong to tho FRINGILLIDE, ALAUDIDE and Corvibx,
PrasiaxiDs, Proimng, and s few Rarrouss are not migratory, but thoy sre
numerically not so much represented as the others.

The next province on the western frontior of Kunawne iz Bigeahiv, adjacont to
which are the hill states about Simla snd the sontherr®portions of Kulu.
When we proceed from the Wangtu bridge down the volley, we already find
ourselves on tho southern declivities of the great barrier between the
Pibetan snd the Indian climate. The rainy sesson sets in here with full
force towards the end of June, and Ipsts till the end of September, The
vegetation on suitable lpealities and on moderate elovations is luxuviant
especinlly at this time of the year; it hing much admixture of the Indinn
subtropical types nnd also n great namber of plants identical with those of
Indin in gencral. ®

The fauna of these more western portions of the Sutlej valley onn bo viewed
ander two somewhat differest sections ; namely that of the groater clevations
botween 12,000 and about 6,000 feet, and that of tho lesser elovation 4000 or
5,000 down to about 1,000 fect, Y

The former section includes some of the largest forests of the Iimalayan
Cedat, especially in the neighbourhood of Nacliar, sérotching on one side info the
Wangar— and Baspa— valleys, and on the obher, along the tops of t,ho'hms,
to nlmost the immediate vicinity of Simla. About Guora and Scrahan,—
Dhetween 7 and 9,00Qsfoct— sorae of the finezt specimens of the. Uliies Hima-
lnjer¥is, Pavia indiea, Jugluns rogiz, mulberry and other trees oconr, and
besides o thick vegetation of low forests and brash-woods, Thoere exists on
{hose moderate elevations a parsicularly wild elimate; the supply of water is
abundant during the whols yesr, and somo of the pluces bost wdapted for
cultivations of grain &o. ave Lo be found here; fho popwlation 1s, therefors,

2
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larger than on either the higher or the lower elovations. The fauna on the
whole much resembles that of Kunawar, though many of the sonthern species
of birds, insects, &c., are here more abundantly found than they arve met with
in the eastern provinces. Specially common and characteristic for the climato
of the summer months are Sphenocercus sphenwrus, Muscicapula supercilliaris,
Hemichelidon fuliginosus, Pomatorhinus erythrogenye, Trochalopteron variegatum,
Abrornis zanthoschistos, Pyrrlvle erythrocephala, Pervicrocotus brovivostris, Gal-
lophasis albocristaius, gnd many others. In winter several species of the
PARINE, SUTICILLINE, ACCENTORINE and others are here more abundant than
on the lower ranges.

The Indian character of the flora and fanna becomes provalent the more
we proceed sonthward, and the more we descend to lesser elevations, At
the Wangtu bridge, the base of the Sutlej valley is only sbout 5.000 fect
above the sea-level ; at Rampoor (the principal town of Bissahir, east long. 779,
45; north lat. 81°, 26') scarcely 4,000 feet ; below Kotegnrh about 3,000 foot;
and thus rapidly deoveases mntil it is reduced in the vicinity of Belaspoor
(long. 76°, 48’ ; lat. 81°, 23') to almost 1,000 fegt. The climate of these lower
portions of the valley is in some respects peeuliar, but on the whole much
resembling that of Northern India, especially of the Punjub.

There are soveMl indications, that the valley has formerly been better
populated, than it is at the present time, The reasona of the decrease of the
_population seem principally to rest in the change of the climate, which most
probably was cffected by the destruction of the arboreal vegetation. The
characteristic tree of the lower elevations is the Pinus longifolia, but there can
be little doubt that the Cedrus deodara was formerly much more common ; both
these trees, and cspecially the lutter, appear to have been at an carly period very
muchreduced m number, and in consequence of this the influence of the periodi=
cal rains and of the rapid changes of ¥he weather soon became sengibly felt, The
heavy showers have, after a lapse of a comparatively short time, washed away
all the noprotected soil and left behind them bare rocks. Again, on account of
the want of arborenl vegetation, the temperature in the shade during the summer
often rigses in the narrow parts of the valley to 90, and sometimes even above
100 degrees, hot winds being in the months of May or Jane in the noighbour.
hood of Rampoor not uncommon,  We may justly say that thera isn kind of
jnterruption in the growth of the vegetotion twice in o year, during the winter
and partinily aleo in the hot season. This is ny doubt a great impediment to
the enltivation of cereals s likowise of all other kindiof plants and has,
therefore, indirectly & great influence upon the inhnbitants of the country in
general, We thus gradually come to the conclusion, that the devastation of
e forests hns, indeed, a groat deal to do with He inal depopulation of o hill-
country, because the irreguluritis of the weather, its rapid chunges and exe
fromes, when they once come into operation, are evory year increasing, and
goon crente almost inenrmountable difficulties to agricultural cultivation,
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At no great distance to the West from Wangtn bridge we meet, at an
olevation of whout 6,000 fect, with the first noteworthy, gub-tropical plant, the
Euplhorbia antigua, and about one mile from Rampoor at a height of nbout_J
5,000 feet we come acrosa the first specimens of Ficus religiosa, On the same
tree we meet with the first specimens of the familiar Mins, Acridotheres tristis, o
Temencuckus pagodarnm and other common Indian species of birds. Several.
flowering trees and bushes attract the Arachnechilira asiafica, Piprisoma agile,
Sibia capistrate and others, In low brushwoods are fennd Pratineola caprafa
and ferrea, Ol/;oompar.x Towcogenys, Munia Malabarica, Reguloides trochiloides
and other familiar bitds of the plains. Corpiss splendens and the noisy Milvus
govinda bring the traveller from the last groves of pine-trees under the shade
of n Ficus indica, orinto a garden of Muse and orange trees. Such is the neigh-
bourhood of Belaspoor, which already possesses all the charncteristics of a true
Tndian flora and fanna and will, therefore, be considered as the limit to which
my obseryations on the Himalayan avi-fanna of the Sutlej valley will opply.

Thus the country, from which the materials for the subsequent remarks have
been obtained, extends almost from the Tibetan frontier at Shipkito Belaspoor,
a distance of abont 180 miles messured along the course of the river Sutlej ;
the direct line across the mountains being, however, only about 110 miles.
The proviuces situated in that portion of the N. W. Himalaya are Kunawar,
Bissuhir, the Southern portion of Kuly, and a fow of the small hill states in the
neighbourhood of Simla. Thisarea lies botween the Slst nnd 3$2nd degroe of
North Jaiitnde and very nesrly between the 77th and 70th degree of east
longitade. The elevations-vary on an average from one thonsand to aboub
thirteen thousand feet, for soarcely any birds live in these parts of the yalley
for a great length of time above the Iatter limit, though further to east in Tibet
the same are nsually found at considerably higher clevation. With reference
to the arboreal vegutdlion to which we Lave so often drawn attention and which
forms such a prominent feature in the physical character of the country, we
may in general state that tho avi-fanna referred to in the following pages,
chatacterizes the geographical range of the Himalayan Conifer trees, beginning
at low elevations,—aboub Belaspoor,—with the Pinus longifolia and terminating,
in the East of Kunawar,—with the Pinus Gerardiana and the Jeniperus ercelsa.

The arrangement followed in the enumeration of the families and species is
ihat of Dr. JERDON'S BIRDS OF INDIA’ to the volumes and
page of which reference is givge in Romau and Arabie nnmbors, respectively.

1. Fam. VOLTURIDA.

The vultures, nsually feffling on the carcasses of different animals,
which occasionally perish under the stross of the weather in crossing
high passes on the N. W. Himalaya ranges, are the two following ;
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1. Gyres vunvus, @ mel, (L 8), which is the common European
speeies, and

2. Gyes ivo1ovs, Seop., (I. 9), which is very rare in the interior

of the hills,

* 3. Nrormrox Gx\(;wu\'m Lath., (Ibis 1866. IL. p. 233—
Neaph. percnopterus apud J e vd o n, L. 12) is often seen in summer on
the lower ranges about Belaspoor and Suket, but is alinost never to be
observed further in the interior.

4. Gyeagrvs pampATUs, L i n, (I 18) is common all through the
Sutlej valley and throngh W. Tibet ; it generally retires in winter from
the Northern parts of W. Tibet to the more Southern hills, but
permanently resides about Chini. The Chukor, Caccabis chulor, and
other partridges are his favourite meal. It is, however, well known,
that this bearded cagle often accepts any other refuse of bones and
mc% being very often seen near the houses of hillétations.

When marching through Lahul in 1865, the people assured me that
it very often carries off lambs and kids and is very bold at the time of
breoiding. The natives of Kuln, about Plash and the eastern districts,
prize the meat very highly, which is not only eaten by }hﬂ low
class, the Kolies, but rather more by the higher class, the Kauits,
They generally tie a chukor on a short string, and stick four or five
sharpened spears in the ground erossing each other, so as partially at
least to cover the bird and at the same time to radiate with their points
in different directions. The eagle is watched fronr some distance and,
as soon as it throws itself with its usual great*force and velocity
upon the prey, it is overpowered with large clubs before it can
extricate the spears from its body.

The Himalayan Gyp. barbatus is, as regards the deep yellow and

reddish hne of its plumage, identieal with the African variety, while the
Alpine specimens,—which are becoming very rare,—generally have g
muach peler plamage, °

II. Fam. FALCONID. 2

5. Farco perearisvs, F meel., (L. 21) ds often seon in the spring
about Kotegurh, but I have mnot observed it between May and the
middle of September anywhere else in the Satlej valley,

A muale :apccimcn, shot near Kotegarh in March, has the lower

-

A NE— R A
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.
plnmage remarkably yellowish rusty, only slightly albescent on the
throat, where the quills of the iggthers are white, while those of the
rest of the plumage arve pale brown. &

6. Hyrorrionenss suspvteo, L ia., (I 83). T found a pair of old
birds near Chini in August 1866, but I could not ascertain whether
they breed here, althongh it scems very probable. J e r d o n says that
they do not breeg in this country, referring of course to India proper.

7. Hyvorrmncins sevenvs, I o » s £, (L 84) is not common in the
forests about Kotegurh and in Kulu, and during the sumwmer seems
to migrate further to North.

8. Hyrorriorenss Cnrquena, D awd., (1. 36) occasionally breeds
near Belaspgor, where I found® several young birds about the end
of May, but Inever met with a specimen in the interior of the hills.

9. Tixuscunus Avaupanivs, Briss., (1. 88) common all throngh
the N. W. Himalagas, on the southern side as well as in W. Wmt.
I found this common European hawk breeding near Chini in narrow
erevices of rocks. The cggs ave divty white, mottled and irregnlarly
spotted with reddish brown. The young birds vary extremely in colour
of their plumage, but the old ones are in every way identical with

those from Europe, * :

10.  Exyruroruvs veseerrivvs, 74 n., (I. 40) rather rarely seen,
and only in the lower hills.

11, Astur paruseanivs, Z i n, (L. 45) oceasionally appears near
Kotegurh in the spring, probably onits way to Central Asia, for I have
not observed it dusing the summer months any where in the eastern
parts of the Sutlej valley, not even in Kulu,

12, Accrrrter sisus, Lin., (I 51) comparatively rare in the
interior, but more common in the lower hills,

13, Accerrer vireatus, e m., (I 52) is by far more common
than the last, especially about Kotegurh, Rampoor, the Kala valley,
and aleo more westward togards Kashmir, but T have niot seen it to
the east of the forests of Nachar.

14. Accrmrirer ? xreor ves, Blyth, (an 4. gulariy, Sehegel 1)
1845,J. A. 8. B. Vol, XV, p. 727. The following is a description
of a full grown male* an evidently freshly moulted specimen ; it was

# Known by disseotion.
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»
shot in the middle of August 1866 in a pine-forest at Rogi, about 6
miles W, of Chini. °

Ahove, dark brown, ashy on the rump, and npper tailcoverts ; all
the feathers on the head, especially in front, and on the sides of
neck margined and tipped with pale rafous, the rest of the feathers
above and on the scapulars being only tipped with darker rufous and
terminating with very fine silvery hairs; a narrow gsupercilinm, and
partially on the nape, white ; ear-coverts brown, rufescent at the lower
base ; wings brown, the feathers with distant dusky bars on the inner
webs and pale rufous or ochrey about the middle ; the secondaries are
- tipped pale, the tertiaries morg distinetly ruions and both also terminate
with long silvery films; tail ashy, each feather with fourydusky bands,
the outermost pair only on the inner web banded, all are tipped pale
ruious, and on the extreme edges with a silvery grey colour, though
these edges appear to be very soon worn off. :

elow, chin and throat white, each feather with a very short dusky
mesial streak, the streaks being near the tips a little stronger than on
the sides, where the white passes into fulvous; the rest of the
plumage below is very closely banded with pale and rufous brown,
each of the feathers having thgee broad bands of a light brown colour,
being margined posteriorly and partially also anteriorly with a rufons
brown ; the remainder of each feather is pure white. On the abdomen
and thighcoverts the bands become very narrow, and the latter arve
internally much rufous; the lower tail coverts are pure white, partially
tipped with pale brown; tail below albescent with cross bands
distinetly conspicuons. The sides of the body are much rusty brown ;
the inner wingeoverts whitish, barred with numerous, narrow cross-
bars of blackish brown and pale ochry.

Length of wing 8 inch. ; tail 5§ inch. ; tarsus 2} inch. ; middle toe
13; outer toe 1}., with a small claw ; inner toe 1} inch, inner claw alone
nearly § inch, and almost more than double the strength of the onter ;
hind-toe nearly 1 inch, of which the claw is about the half in length.
It is evident that these measurements are intermediate between
those of Mr. Blyth's A. nisoides and the common A, nisus of
Linné.

On comparing Mr. B 1y th’soriginals in the Tndian Museum T found,
that one (zf the three originals is lost, the other two very much resem-
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ble in the upper dark brown colouring our specimen, and one of them
has some of the tips of the scapulars and tertiaries distinctly t)ppcd
with rufous brown. The cross bars below are, how ever, ochreous yellow,
only with a slight ferruginous tint on the sides of the breast, but
not nearly to the extent as described in our specimen. This cﬂmot
be, however, of very great importance, for the same colour is very
variable in A, nigus. The throat is white, and €0 far as the feathers
arc preserved, they present a few dark streaks about the middle,
thongh on this point neither of the specimens is quite perfect and it.
is only to be regretted that such valuable originals were not better
cared for. The measurgments given by Mr, B1y t h are, wing 7} inch ;
tail 8% inch. « The two respective specimens in the Indian Musenm
have the wings 71 and 7§, and the tail 5} and 5§ inclies. Mr. B1 yth
supposed the specimens to be females, but they could with as
much reason be regarded as males. Btill it cannot be questigned
that the typical specimens referred to, are remarkably small as
compared with usual specdimens of 4. agsus. I found this difference
especially apparent after having a short time previously procured in
the lower hills several specimens of the last species.  The claws appear
remarkably strong compared with the s#e of the bird, and the general
deep brown colour is always very conspicuous, when compared with the
ashy hue of 4. nisus ; still I think it wants further proof, until the
gpecies is firmly established.

Mr. Blyth in his Commentary (Ibis 1866, p, 239,) says, ¢ Dr.
Jerdon writes word, that 4. niseides is not ravein the interior of the
Himalaya,” and it is not unlikely that Dr. Jer don observed it in
the same portion of the hills, where my®%pecimen was procured, for
he visited the Sutlej valley in 1864, The species canuot be easily
mistaken for 4, virgatus, which is comparatively very common and
much larger.*

15. Aquina cunysawros, L i n., (L. 55) is often seen about Kote-
gurh, and further towards east.

A few other eagles and buzzards are not very rave in different parts of
the Sutlej valley; but T have not succeeded in procnring specimens of
either of them. The only species, which I have obtained in the beginning

® Mr, Blyth tells me, that his A, nisoides is really identical with 4. gulans
of Schlegel (Feb. 1868),
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of August 1866, in a forest near Chini, was a young specimen of what T
believe to be dquila pennata, Gmel, (L 68). The specimen is only
about three-fourths grown ; in colouring it exactly Hgrees with the old
bird, except that the inner webs of the tail feathers are not barred ; &
white shoulder tuft is distinctly traceable. Dr.Jer do n says, that the
young bird of 4. pennata is white beneath. This makes the question
of the identity of our bird doubtinl, although, as I have said, there
is no difference in its colourimg from that of an old A. pennata. The
specimen is nofa young Neopus, which always has the beak in 1 propot-
tion somewhat more slender * :

16. Neorus Mavamessis, £ednw., (I 63) is common about
Simla.

17. Bureo caxescrxs, Ho d g s, (L. 88), is occasionally found .

at Kotegurh, but not beyond in the eastern districts.

18. Circus ciNeracevs, I o n t., (I, 97) occurs in the low hills,
where it may be scen to haunt in ﬁclds and low bushes, specially in
the months of September and October,

19. Hariasror Inpus, B o d d., (I. 101) is only an o€casional
visitant of the lower hills; T have observed it between Suket and
Mandi on marshy ground, bujgnot further in the interior. It is some-
times seeu i the Kashmir valley aboub Srinuggur,

20. Minves Govinps, S Y ke s (I 104), common abont Kotegurh
but very ravely seen further to the East than Rampoor, except duun-r
the time of breeding. JIt does not approach the Tibetan climate.

III. Fam. SIRIGID.ZE,

Species belonging to thisfamily are comparatively rare, although
several of them may still be . found in the wooded districts between
Kot‘egurh and the Baspa valley. s g

21. Syexrom Newanesse, Hod g s., (1. 122). An anusually large
specimen of 21 inches in length, with the wing of a little over 18 inches,
and the tail of 10} inches was shot :&t.liotcgurh in February 1866,

22, Svasiom Niviconum, M odgs, (I 124). T procured one
fipecimien of this species above Chini, at an elevation of 14,000 fect and

* Seo This, 1887, p. 140. 1 cannot help thinking that Lieut. Beavan, who was

VEry engor to give notico of some of my specimens of birds, is mistaken in pro-
nennsing the species to be a young of Neop. Malaiensie, R ¢in w, (Feb, 1868.)
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another specimen was shot by my shikarees at Kotegnrh in .winter
1866, It is in this portion of the hills rathér a rare bird.

The greater covlets of the primaries have a white terminal spot on
the outer webs, The spots on the outer webs of the quills are fulvons
brown, paler on the inner ; the eross bands on the two central tail fea-
thers ave indistinet, and the plumage is generally finely mottled
with light brown all over; the tips of all tail-feathers are white.
Below, on the sides of the breast, and on the abdomen most of the
feathers are centrally streaked brown, each being marked with three
cross bars. w

23. Orus voLaARs, 'l em., (I. 125) not common in the forests near
Nachar,

924, Arnese cvcuvLomss, Vig. (L 145), common cnough about
Kotegurh, but very rave further in the interior. )

95. Guavcroru Bropizr, B u L., (I 146) must breed very early
in the spring, for I met fully grown young birds about the end of May.
The species is not rare on the Hatu mountain near Kotegurh, on cle-
vations of 7 to 8,000 feet, and is oceasionally seen all throngh the
wooded districts of the Sutlej valley, but not beyond the more extensive
forests. It chiefly feeds on small lizards, frogs and insects.

IV. Fam. HIRUNDINID .

26. Hiruxpo nusrics, L., (L 157) is common about Kotegurh,
and further to East,

97. Hinuxpo rweers, Step b, (L 159). I met with this
speeies near Belaspoor, in October 18665 the birds were few and
probably migrating to the plains, for I found them doring the previous
year rather numerous in the eastern portions of Kashmir,

23, Hmuxpo eryrunoryeis, Sy ke s,.(lbis, 1366, vol. TL p, 387),
The smaller type, which Blyth considers as distinet from
H. daurica, Lin., is common R throggh the Sutlej valley, especially
in the portion between Kotegurh and the frontier of Tibet.

2. Cormie zueestris, Sco p., (I 166). This is a common species
all through the valley, and also occurs on the Indus in W. Tibet ; it
may have becn oceasionally mistaken for O, riparie which is, however,
much rarer; I have only once procured a specimen in Spiti,

30. CHLLIDOV Casmrressis, G ou ld, (I, 1167) breeds occasion-
ally near Kotegurh, but it is more common iff the Kulu valley,
I do not remember to have observed Ch, urbica, except late in autumn

. Y 3
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in the low hills,

81. Cyesecvs Mrroa, L., (L 175), common during the winter
about Belaspoor, and in the valley below Kotegmih ; in sumier it
migrates into Tibet and Central Asia, a foew birds only being occa-
sionally seen in the vicinity of Chini.

82. Cyrserus Aevs, Lin., (L177). I have procured near Cliini
specimens which are periectly identical with the European bird, and
the species is also common on the Tndus in W. Tibet, especially about
Lei. T never got a specimen of the xﬂvly so called O. acuticauda,
Blyth, if th¥® ought to be really regarded as a distinct species, which
does not seem to be very probable.

83. OveseLus Arrsis, Gz ay, (1. 177) is only occasionally seen

in the valley; one specimen was procured below Kotegurh in
March 1867.

84. Cyesenus racrercvs, Lath., (Ibis, 1866, Vol IL p. 340).
It appears that this species, to which (according to Blyth,)
Gouldrefers C. vittatus, J. and 8., O. australis, Gould and
Hirundo apus, var. 8. of P allas as synonyms, only diifers fgom Cyp.
leuconyz, B1lyth, by the blackish-brown claws. T shot last year
near Chini several specimens of & Cypselus which, on comparing
them in the Indian Musenm with the original specimen of Cyp.
Tenconyx, do not exhibit the slightest diifercnce in size, though they
distinctly have®blackish claws, with no trace of white. The length
of the wings differs from 6} to 6. The birds are to all appearance
jdentical with the specimens from the N. W. Himalaya, determined
by Blyth as O. vitlatus, of which Jerdon #ys (I 180) that
they belong to Cyp. leuconyx. As far as these specimens of the so-
ealled €. wvittaius in the Museum are preserved, their claws appear
to have been brown and not white. I cannot trace satisfae-
torily, how far the distinctions poi&ed out to exist between C.
lenconyz and C. pacificus are correct ; the species do not seem to
differ in colouring. Dr. Jerdon says (loc. cit. p. 180), that the
blackish brown is ¢ darkest on the head,” while in my and in B yth'g
specimens  of C. vittetus, only the back is glossy blickish Bt
and the head, nape and neck pale brown, exactly like in Cyp. affinis ;
there is also in all onr specimens a slight, pale supercillium ‘l'aCcublo,
being more distinet'in front, f
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V. Fam. CAPRIMULGID/E.

The species of this family are comparatively rare, and only to be
fonn(ﬂn the lower hills. I have often observed on the road from
Simla toward#Suket the following,— z

85. CAPRIMULGUS INDICUS, L a ¢ k., (1. 192), which is also occasion-
ally seen about Kotegurh, in company with the smaller

, 36. Caenoiunavs astaricos Lath. (L. 197).

VI. Fam, MEROPIDA.

87. Munors virms, L i n..','(I 205), i8 only confined to the lower
ranges and is from March till the end of October not mncommon in
Southern Kulu and abont Belaspoor. Neither the European Merops
apiaster which is said to be found in winter, nor any of the other
gpecies belonging to this family have Dbeen observed.

VIL Fam. CORACIIDZ.

38. (Coracias mvpica, Lin, (
hills about Belaspoor, but has not been scen further towards East

1. 214) is very common in the lower

than Kotegurh.

20. Qonracias aarura, L i n., (L 218). T only shot one specimen
near Nadaon at the end oi October 1865, but I have repeatedly secn
this species in the northern Kashmir valley ; it is also found in
Western Tibet.

VIII. Fam. HALCYONIDZ.

40. Havovox ruscus, Bodd., (I. 224), common about Belaspoor
and not leaving during the winter the lower ranges of hills.

41. Avcepo peNcaLEnsis, Gmel., (L~ 280), is the only species
which i8 oceasionally scen as far east as Chini, though it is always
rare. -

42, Jie mupts, Lin., (I 232), only in the lower hills to be
met with,

43. COryie GuUrTATA, Vig., (L. 239), occurs on the small streams
beyond Rampoor, between Gaora and Serahan, up to an elevation of
7,000 feet ; in Kaslmir it is very common,

IX. Fam. PSITTACID/E.

Several species of parrots are during the summer-months found on
{he lower ranges of the Himalayas, but they do not goin the iuterior.
Among the more common species are—

44. Pauzorsss Avexaxory, Lin. (1. 286),

L
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45.  Pauzmorsis rorquatus, Bod d., (I. 257) and

46.  Pavmonts nosa, Bodd., (1 259). Only the first and last
gpecies may occasionally be seen above Suni, in the sonthern p’tions
of the Kulu-valley, and about Kotegurh ; none of them occur more
eastward.

47. PAumoRrNis suisTicers, H odygs., (I. 261), is rather common -

in the neighbonrhood of Chini ; I found it breeding near Urni (about
10 miles W, of Chini) at an elevation of .nbont 8,000 feet. Towards

the end of Angust,—at which time tife young birds are nearly full .

grown,—its shrilling voice may be heard between Serahan and
Nachar almost in every ravine, wherever the elder and the elm are
abundant, on the seeds of which it principally feeds.

The young bird has no vinaceous spot on the shoulders of the wings,
the head is dull grey with a greenish tinge, and nearly two-thivds
of the basal portions of all the feathers and the quills in their entire
length are slaty.

X. Fam. PICID..

48. Provs mvavavasvs, J. and Selby y (I 269) may be consi-
dered as the true representative of the Earopean P, major, though
it is a somewhat smaller bird. The third pair of the outer tail
feathers is usually towards the tip whitish,
interrupted on both webs by a blackish bar,
-whitish, TheMemale is above uniformly black,

Common in the cedar and pine forests all through the valley as far
East as Chini, and ascending here to elevations of abont 11,000 feet,

49. Pious sruNsEIFRONS, Vi 7 (I 273). The third outer pair
of tail feathers is usnally also provided with 2.4 spots of white ;
sometimes there are oven one or two Spots on the inner webs, the tips
being varely white ; the streak below the eye is very seldom blaclk,
but generally light brown, a5 also is the front of the Liead.

This s‘pccie.-s is common_in the lower ranges of the hills; T have
not seen it to the 'F}!.wt of Nachar, but about Gaory (B, of Rampoor)
it occurs at elevations of § and 9,000 feet,

50. GreiNus squammarus, Vig., (1.
the forests of the valley up to Chini,
nearly 11,000 fect.

I procured in Augnst 1866 near Puugi,

tinged rafons, and
the tip itself being

286).  Common all through
and ascending to elovations of

a few miles beyond
L
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Chini, a pair of what T suppose to be young birds of this species,
exhibiting, however, some noteworthy differences. Both the specimens
are Alittle smaller than those usually known as G. sguammatus ; the
green is duller above than below, throat dirty greenish grey;
the feathers on the fore breast and on the vent are margined with
black, while in specimens of G. sguammatus, =hot at Kotegurh and
in the western parts of the valley, the black margined “feathers be gin
on the lower half of the breast, its frontal hialf being green, the colour
becoming duller on the neck ‘and thethroat. The middle tail feathers
are margined with green, not being wholly black, as in typical G.
squammatus. The streaks above and below the eye are almost white,
while in sguammatus they are distinetly tinged with green. The beak
is alsd shorter, and apparently somewhat broader near the base.

It is, as already stated, much more likely that we have to deal here 4
avith a young bird in a certain stage of plamage—perhaps the winter
plumage of the first year,—than with a distinct species. The red on
the front of the head of the male is tolerably well developed, althongh
not so pure as in old specimens of sguammatus, it is, however, much
purer than is usual in young specimens of this species.

51. Gromsus striovATus, Blyth, (I 287) is very rarely met
with in the forests west of Kotegurh.

There are several other species of Picroa to be found in the lower hills,
but none of them is common even as far north or east a¥ Kotegurh. The®
only other species which deserve special notice are the following ;

52. Vivia ixsomixata, Bur t. (I 800).

The male has above the nostrils a pale yellow frontal zone, inter-
rupted on the enlmen of the beack ; next to it is an ashy green stripe ;
the feathers on the forchead are greenish, or ashy white with a slight
green tinge on their basal hali, then black or blackish brown, and
tipped with golden yellow, having the lateral margins whitish,
Supereilliar stripe white, widening towards the nape and mingled with
dusky near its termination; ear-coverts ashy brown ; a white stripe
extends from the upper mandible in the direction of the scapulars,
having below a blackish stripe, which originates at the base of the
Jower mandible. Front edges of the wifigs whitish; wing coverts and
all the wing feathers dusky brown ; the latter (except the first two or
three quills) on the outer edges greenish, the green colour increasing
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towards the tertiaries; the edges of the white inner webs of the two
central tail feathers are generally also black. The white below has
usually a green tinge, but is purer on the throat; each of the feathers
has about the middle of its length a round black spot, gradually
passing into crosshars on the vent. .

The female has the head above uniformly greenish, occasionally
somewhat dull brown. Dr. Jerdon’s description—loe. cit.—seems
to have been taken from an imperiect female specimen only.

The Fivia minuta of Temminck has the head of the male scarlet
above, posteriorly black with small white spots; otherwise it is like
the Himalayan species, which though not very rare about Kotegurh
ig very seldom met with beyond the Nachar forests. Near Kotegurh
it oceurs between 6 and 8,000 feet, and about Serahan up to B000
feet ; it is a permanent resident of the valley.

93. Yunx roreuiLta Lin., (I 303). I only procured, gf the ende
October 1866 one specimen near Belaspoor ; it was proball ¥y migrat-
ing from Kushmir, or from Chamba, where this species is common
during the summer months.

IX. Fam. MEGALAMID,

The species belonging to this family are mostly confined to the
lower elevations : they are very rarely met with above 9,000 feet.

54. Mecanmya vireNs, Bod d., (1. 808), is common in the forests )

sabont Gaora (7,000—8,000 icet).

55. Mesums Hovasost, Bonap, (Ibis 1866, p. 358—D.
LINEATA, Fieill apud Jerdon 1. 309), generally only oceurs at
clevations not exceeding 8000 fect, while the next,

56. Mpaanzya caxicers, Fran ki, (L 310), has not been seen

even beyond Belaspoor, though common in the Dhoon, south of Kangra
and about Nadoan.

57, XANTHOLEMA mores, Lath, (I 315) is also common in
the low hills, but it does not go even as far east as Kotegurh,
where the bottom of the valley is only about 3,000 feet above the
level of the sea.

XII. Fam. CUCULIDZ,

8. Cucvius caxorvs, Ain, (L 322) is pey
November, common all through the valley
Central Asia, I have also seen it sout

ween April and
» Probably migrating into
L of Leiin W, Tibet, Tts
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call and the great variability of the plumage perfectly agree with
the Buropean bird.

59. CuocuLus roLtoageuarus, Loa ¢ k., (I. 329), is very rare in the
interior of the N. W. Himalayas. A specimen, obtained near Pangi in
August 1866, has the upper plamage uniformly rufous-bay, with dusky
cross bars, being somewhat less numerons on the neck ; below whitish
with a rufous tinge on the throat and on the front of the breast, purer
towards the vent, all the feathers having narrow eross, black bars.

60. Hierococorx seanveriomes, Vi g, (L 331), only eccurs in
the lowd® hills and scarcely above elevations of 8,000 feet.

61. Cocersres MELANOLEUCUS, G me L (L. 339). is in the summer
months tolerably common about Kotegurh, and ascends elawations
up to 8,000 feet; but I have not seen it beyond Nachar, although it
usually prefers brushwoods to pine forests.

« XIII. Fum. NECTARINIDZE.

62.  Aracmyornrra MaGNA, H o d g s, (1. 360), only occurs in
the lower hills about Belaspoor with the next species,

63. Arnoevea aes, H o d g 5., (L 362).

64, Armorves Gouvnprx, ¥ i g, (L. 364). The male has the
black on the Liead, above and in front, tinged with purple; gradualy
changing to steel-blue on the nape; a purplish spot somewhat
below the ear coverts; shoulder-tuit steel-blue ; throat violet, with &
somewhat dall black median stripe, extending longitudinally towards
the breast. Supercilliar stripe, cheeks, hind-neck, sides of neck,
back, scapulars and lesser wing coverts deep crimson ; lores and some
featliers on the cheeks glossless black ; ramp yellow, upper tail coverts
steel-blue, central tail feathers in the middle purplish, like some of
the next edged bluish ; the rest are blackish with greenish white tips,
the white being especially conspicnons below and increasing towards
the outer tail feathers. Wings and their longer coverts dusky brown,
with the exception of the first and second, edged with olivaceous
green, paling towards the tips; all the wing feathers are internally
at the base white, a little less so on the extreme edges. DBreast dnd
belly bright yellow, paling towards the under tail coverts, and on
the breast with more or less erimson.  All the feathers with metallic
lustre have their basal hali blucky the yellow feathers white.

The female is olive green above, brighter on the back aud oceasionally
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)

with some crimson feathers on the sides. All the feathers on the head
and nape are centred dusky ; ramp yellow; wings dusky, as “in male,
_ but somewhat more broadly edged with olivaeeons green ; tail edged
with greenish, only the three or four outer pairs being tipped whitish.

Below pale green, somewhat ashy on the throat, generally becoming
yellowish towards the vent, .

Bill brown, much paler below.

Very common about Kotegurh and throngh the whole valley as far
east as Chini, living here at an elevation of between 9000 and 10,000
feet. This is probably the ouly honey-sucker, which frequints such
great heights in the Himalayas. I never noticed here i, Nipa-
leasis # o d g 5., which is decidedly o larger species.

65. Arionsecirira Astatos, L a ¢ k., (L. 870).

@ Male; the body has usually the same uniform glossy green colour,
a8 the back and the head; the pale tips of the tail feathers are nod
always traceable and, when they are, it is generally only thecase on
the outer-most feathers ; the sides of neck and the breast are purplish
green, a longitudinal stripe on the throat and the rest of the lower
plumage purplish black. =

‘Female ; above dark greenish grey ; the feathers on the head nar.
rowly centred dusky ; wings dusky, externally edged paler, front edges
white ; tail blackish, the feathers with a purplish lustre on the outer-
webs, tipped white, which increases towards the outer pairs ; below
greenish yellow, more distinctly so on the front of breast, paler on the
throat and towards the vent, greenish ashy on the sides ; thigh
coverts yellowish,

The species oceurs as far east as Wangtu bridge, and is especially
common in the lower and warmer portions of the valley, as for
instanee neay Rampoor; it does not, however, ascend to grealey
elevations, than 7,000 or 8,000 feet,

66.  PrermoMa Aete, 7% ¢ k., (L. 376.) not common, and gene
to be met with in the low hills, where I observed it in May
not go to any considerable height, or to any distance
being very rare to the north or cast_of Kotegurh,

67. Myzasrue wxweorvs, Hod gs., (L. 377),
is above uniform dark blaish, metallic green ;
distinetly green and all the feathers are tippe

rally
3 1t does
in the interior,

The old male
the young one is
d fulvous ; below the
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throat is more white in the young bird, than it is in the old one,
Female above glossless olive brown, greenish on the scapulars and
‘npper tail coverts, and possessing a green metallic shoulder-tuft ;
below greenish yellow, more white on the throat, and greenish or buff
on the sides.

Tolerably common in the lower hills, but rather rare in the eastern
parts of the valley. I found a pair near the Gaora bungalow at an
elevation of about 7,000 feet: it was most probably breeding here.
The species is also pretty common in Kula and in the neighbour-
hood of Kishtwar; it most likely ranges “over the whole of the
sonthern declivities of the N. W. Himalayas.

XIV. Fam. CERTHIADE.

68. Oerrmia Hoaanavaxs, Vig. (L 880). The last primaries
and the secondaries of the old bird ave somewhat fulvous towards the
termination of the outer webs; the tips of the secondaries are always
pale.

The young birds have the falvous spots on the upper plumage not
so well developed, and all the feathers below arve tipped very narrowly
with dusky; the white is also not so pure as in the old birds, but
there is no other perceptible difference between them except in the
length of the bill. Very young specimens have the bill sometimes
scarcely half an inch long, and from this all gradations are met with
up to a length of very nearly one inch. Such considerable changes
in the length of the bill are likewise common in the Picide, Upupide
and allied families. Specific distinctions which are occasionally pro-
posed upon the difference in the length of the bill are, thereforg, not
always sufliciently reliable.

This is the only species of Certhia, which is common in all the
forests of the Sutlej valley, from above Bdmapoor to near Sungnum,
ranging almost from the plains up to elevations of nearly 12,000 feet.
It is the true representative of C. familiaris* of Eurape.

69. Ticnoproma mvraria, L i n., (L 888), is found all throngh the
N. W. Himalayas, and during the summer months in W. Tibet and
Clentral Agia.

70. Sirra Houavavessys, J. (md S, (1. 385), is not rare in the

# 1 am informed by Me. Blyth, that this specics has been Intely procured in
the Himalayas, (Febraary, 1868.)
4
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lower hills and about Simla, but it is very seldom met with beyond
the Wangtu bridge, and at clevations exceeding 9,000 feet,

71, Sirra vLevcorsss, G o wul d, (L. 385), is tolerably common in
the neighbourhood of Chini, where it chiefly feeds on the seeds of
Pinus Gerardiana, but it is very rarely to be seen near Simla
or at Kotegurh, except in winter. In 1866, I observed it between
Budrawar and Kishtwar at an elevation of 6,000 and 7,000 feet,
feeding here on seeds of Pinus excelsa. Tts voice is a loud, uniform
melancholy call, while busily engaged in securing a pine-seed in the
bark of a large tree,

I have never met with any other species of Sitta in the interior,
wooded ranges of the N. W. Himalayas.

XV. Fam. UPUPIDE. :

72. Urvea mpors, L i ., (L 390), common during the summer all
through the N. W. Himalayas and in W, Tibet.
Tibetan bird does not differ in the least from that

* XVI Fam. LANIIDAE. - '

73. Lax1vs eryrunoNorvs, ¥4 7 (1. 402), very common all
through the N. W. Himalayas and W, Tibet,

The female has the grey on the head and back paler, the tertiaries
more broadly edged with raious or fulvous

5, and the tail feathers tipped
“pale; on the whole the grey and rufous colours are very variable in

this species. The young bird is like the female, but all the colours

are usually still paler, .

T4, Lavtus Harowreker, i g., (L. 405). The head above is often
aslhiywvhite, and the nape and back pure ashy. The tertiaries are, on
the outer webs towards their tips, pale .l'erruginous, the two outermost
tail feathers on each side being white, except on the terminal hali which
is black like the inner web, the tips however remaining white ; the
next two pairs have only the bases and the tips white, and on the four
central feathers there are below occasionally traces of white tips
perceptible.

. The species is rather rarely met with abount Kote
ocenrs as far east as Nachar, In 1865, Tobserved it be
and Kishtwar, but I do not remembe
(Proe. Zool. Soc. 1858, p, 488) state
Western Himalayas.

The plumage of the
of the European,

gurh and only
tween Budrawar
Yt from Kashmir. Adams
8 that he neyey saw

it on the
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75. Laxrus areNartus, B lyth, (1. 407), was only once met with
east of Chini, but it is during the snmmer more common in W, Tibet.'

76. Pericrocorus serorosvs, Lath., (L 419). T have only once
procured a pair north of Belaspoor ; it does not seem to be found in
the interior of the hills.

77. PgerIcrocorus BREVIROSTRIS, F 7 ., (1. 421), is on the contrary’
found everywhere in the low hills, evenin winter. Daring the summer
mornths it migrates into the interior, ascending to the limit of
forests. Tt is common about Chini, breeding on elevations between
9,000 and 10,000 feet. Some of my: specimens are fully 9 inches long.
The red and yellow, patch on the wings of the male and female, respec-
tively, extend only up to the first four quills, the 2-4th of which are,
towards their termination, on the outer webs insinuated and edged
with pale. ;

The young bird -resembles in yellow colouring the female, but all
the fcathers above are tipped whitish, forming short cross bars;
below, the yellow is paler, throat and breast barred with dusky ands
whitish, the white being more prominefit on the vent and the lower
tail coverts.

78. Dicrunus LoNeroavnares, H a y, (I. 430), is the only species of
Drongs which is common all through the valley., It breeds about
Chini at an elevation of between 9 and 10,000 feet and probably goes®
beyond the Kunawar frontier into Tibet.

XVIL Family, MUSCICAPID.ZE.

79. Temireea rarapisy, L i n., (1. 445), common in the gnmmer
months in Kulo and eastern Kashmir, but it is rather rare in the
eastern portions of the Sutlej valley; I have never seen it much
beyond the Nathar forests and above elevations of 9000 feet.

The colour of the plumage is known to be very variable. I met with
olil males, which had hali of the tail feathers on one side white and
on the other hali ferraginous; and again some which had only the
terminations of the long central feathers ferraginouns. It is probable
that even old birds often vary in the annual colouring of the plumage.
Mr. Cassin (Journ. Am. Acad. Nat. Sc, Philadelphia, 1869, vol. IV.
p. 823, pl. 89, figs. 1-2) describes ;roln the west coast of Africa, under
the name of Muscipela Duchalui, two specimens, apparently belonging
to this species. > '
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80. Lrvcocerca vuscovestris, Frankl, (L 451). I found this
species in summer between Kotegurh and Nachar, on elevations of
5—9000 feet ; itis a rare bird ; one speciman was procured below
Kotegurh in March 1867.

81. Lzrvcocerca AnsorroNTaTA, Frankl, (I. 452). Dr. Adams
remarks that this species is only to be met with on thelower ranges
of the western Himalayas. I obtained, in October 1865, several
specimens above Belaspoor, but have never seen it much farther in
the interior.

82. CryproroPHA CINEREOCAPILEA, i et L, (1.455). The billis in
young specimens much shorter and comparatively broader at the
base than it is in old ones. The species does not go eastwards beyond the
more wooded parts of the valley near the Wangtu-bridge, and hardly
ever ascends to greater heights than 8000 fegt; it is, however, most
common at Kotegurh between 5000 and G000 icet, and at similar
elevations all over the lower, outer ranges of the N. W. Himalaya,
¢ 83. Hemicuewmwon rouiersosum, Hod g s., (I 438), The old male
is above olivaceous ashy, the fedthers on the head being broadly centred
dusky ; the wings and tail are darker, the middle portious of the
inner webs of all the wing-feathers forming a laige fulvous brown spot
which is specially conspicuous when the bird is on the wing. Some
deathers on the front of the head, above the nostrils, the lores, and
partly the eyelids are white; the front edges of the wings, chin and
throat are also albescent, passing on the breast into ashy grey, and on
the vent, especially on the under-tail coverts, again into white,

The old female is almost exactly like the male; the white above
the nostrils, on the chin and on the interior edges of the wings being,
however, somewhat rafescent ; the tertiavies and the longer wing coverts
areusnally also externally margined and tipped with fulvonsor rufescent,
The female generally appoars to be somewhat larger than the male.

The young bird has the plumage above much darker, sometimes
rather black or deep brown; all the feathers above and on the
scapnlars arve centrally streaked whitish or pale fulvous, the streaks
varying in breadth in diiferent specimens, being however always
conspicuous towards the tips. The wing coverts, tertiaries and, towards
their terminations, partly also the secondaries are more o Jess broadly
margined with ferruginous, the entire ¥ips of the tail feathers being
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usually of the same colour. Below, the plamage is albescent, more or
less gray, the feathers on the breast being edged with dusky. The
change of plumage is very remarkable; there are scarcely two speci-
mens to be met with which exactly agree in colouring.

It is very probable, that the young birds of this species assume
their full plumage only after the second year. In the first, the pale
streaks on the upper plumage seem to be large and of a more fulvous
colour, the breast more dusky; in the second year the stresks are
narrow, pale white, and the plumage below more albescent. Although
I have no direct observations on thig point, I think it probable from
the fact that T obtained, far in the interior, birds of this last colouring
in May, and those of the first description not before the end of June
and then only on the lower elevations of the outer ranges; in the
interior not before July.

The species is very common Dbetween 4,000 and 11,000 feet, at
which elevations T often found it in the neighbourhood of Chini. It
is not only seen on low branches, but very often on a dry perch neag
or on the top of a tree (especially of ‘the oak), constantly dashing
aiter insects and returning again to the same point. In 1865 1
procured a specimen in Lahul, on the southern side of the Baralatse
pass at an elevation of more than 13,000 feet, but T do not remember
having seen it anywhere in W. Tibet, thongh it may occurs
It is also rare in all the more western parts of the Himalayas, in
Chamba, Kishtwar and Kashmir, while it appears to be frequently
met with on the eastern ranges, towards Nepal.

84, EuMyIAs MELANoPS, F i g., (I. 463), is only a summer visitant
to the hills; it breeds about Kotegurh, but does not go eastwards
of the Nachar forests, Compared with other allied species it is con-
sidered to be rather a rare bird.

85. (YORNIS RUFICAUDA, S w @t ns., (1.468). The lores and eye-
lids are whitish ; wing feathers ashy brown, pale rmious on the edges
of the inner webs and olivaceous on the outer edges. The rump is
only slightly, the upper tail coverts bright ferruginous, and the tail
somewhat darker,

Male and female do not seem to differ in colouring, except that the
breast is somewhat more albescent in the latter. .

In the young bird all the feathers above are more ot less whitish, or-
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80. Leuvcocerca ruscovestris, Frankl, (L. 451). I found this
species in summer between Kotegurh and Nachar, on elevations of
§5—9000 feet ; itis a rare bird; one speciman was procured below
Kotegurh ig March 1867.

81. LzevcocercA ALBOFRONTATA, Frankl, (I. 452). Dr. Adams
remarks that this species is only to be met with on theJower ranges
of the western Himalayas. I obtained, in October 1865, several
specimens above Belaspoor, but have never seen it much further in
the interior.

82. CRYPTOLOPHA CINEREOCAPILEA, e i 1., (I.455). The billis in
young specimens much shorter and compatatively broader at the
base than it is in old ones. The species does not go eastwards beyond the
more wooded parts of the valley near the Wangtu-bridge, and hardly
ever ascends to greater heights than 8000 ifegt ; it is, however, most
common at Kotegarh between 5000 and 6000 fect, and at similar
elevations all over the lower, onter ranges of the N. W. Himalaya.

» 83. Hemroueuon rurieNosuy, Hod g s., (L 438). The old male

is above olivaceous ashy, the fedthers on the head being broadly centred
dusky ; the wings and tail are darker, the middle portions of the
inner webs of all the wing-feathers forming a laige fulvous brown spot
which is specially conspicuous when the bird is on the wing. Some
aeathers on the front of the head, above the nostrils, the lores, and
partly the eyelids are white; the front edges of the wings, chin and
throat are also albescent, passing on the breast into ashy grey, and on
the vent, especially on the under-tail coverts, again into white.

The old female is almost exactly like the male; the white above
the nostrils, on the chin and on the interior edges of the wings being,
however, somewhat rufescent ; the tertiavies and the longtr wing coverts
areusnally also externally margined and tipped with fulvous or rufescent.
The female generally appears to be somewhat larger than the male.

The young bird has the plumage above much darker, sometimes
rather black or deep brown; all the feathers above and on the
scapulars are centrally streaked whitish or pale fulvous, the streaks
varying in breadth in different specimens, being however always
conspicuons towards the tips. The wing coverts, tertiaries and, towards
their terminations, partly also the secondaries are more or less broadly
margined with ferruginous, the entire ¥ips of the tail feathers being
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usually of the same colour. Below, the plamage is albescent, more or
less gray, the feathers on the breast being edged with dusky. The
change of plumage is very remarkable; there are scarcely two speci-
mens to be met with which exactly agree in colouring.

It is very probable, that the young birds of this species assume
their full plumage only aiter the second year. In the first, the pale
streaks on the npper plumage seem to be large and of a more fulyous
colour, the breast more dusky; in the second year the streaks are
narrow, pale white, and the plumage below more albescent.  Although
T have no direct observations on thjs point, I think it probable from
the fact that T obtajned, far in the interior, birds of this last colouring
in May, and those of the first description not before the end of June
and then only on the lower elevations of the outer ranges; in the
interior not before July.

The species is very common between 4,000 and 1L,000 feet, at
which elevations T often found it in the neighbourhood of Chini, It
is not only seen on low branches, but very often on a dry perch neag
or on the top of a tree (especially of ‘the oak), constantly dashing
aiter insects and returning again to the same point. In 1866 I
procured a specimen in Lahul, on the southern side of the Baralatse
pass at an elevation of more than 13,000 feet, but T do not remember
having seen it anywhere in W, Tibet, thongh it may occur,
It is also rare in all the more western parts of the Himalayas, in
Chamba, Kishtwar and Kashmir, while it appears to be frequently
met with on the eastern ranges, towards Nepal.

84. Eumyras munavoes, Vi g., (L 463), is only a summer visitant
to the hills; it breads about Kotegurh, but does not go eastwards
of the Nachar forests. Compared with other allied species it is con-
gidered to be rather a rare bird.

85. Cyorxts RuFIcAUDA, S wains., (L. 468), The lores and eye-
lids are whitish ; wing feathers ashy brown, pale ruious on the edges
of the inner webs and olivaceous on the outer edges. The rump is
ouly slightly, the upper tail coverts bright ferruginous, and the tail

somewhat darker,

Male and female do not seem to differ in colouring, except that the
breast is somewhat more albescent in the latter. -

In the young bird all the feathers above are more or less whitish, op.
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fulvous on the “central tips; the same pale colour also have all the
onter edgings of the wing feathers, the tips of the tertiaries and the
wing coverts, the latter being somewhat ruious. Below, the white
is dashed all over with dusky, the feathefs being edged dark ; tail
rufous, as in the old bird, This kind of spotted colouring of the young
birds is characteristic for nearly all MuscrcArrnz.

I found this species abundant among the apricot trees near Chini
and Pangi, in Kunawar, between 9,000 and 10,000 feet. The young
birds were full grown at the beginning of August, In habits it
resembles other fly-catchers, generally sitting on a low branch of a tree
and oceasionally darting after the passing insects. T have never seen
it ascending very high in the air, as for instance Hem. fuliginosum
usually does. It is very probable that the species is also found further
to the east, in Tibet, returning during the winter to the low hills or to
the plains. The only other place, where I procured on the 15th June,
1865, a specimen of it, was at Kangsar in North Lahul, at an elevation
of 11,000 feet.

The species, which Dr. Jer d on (loc. cit. p. 468) mentions under
thename of Musc. rubecula, S wains., as being probably identical
with €. ruficauda must be altogether a different bird; for among a
number of more than 20 specimens of €. ruficauda, of both sexes and
of young birds, there is not one which has a trace of orange on the
throat and breast, or any blne colonring above. On account of the
want of the last colour, this species may be considered as rather an
abnormal form of the genus, identicating moreover a peculiar type of
Muscioarinz,

86. MusorcAPULA SUPERCILIARIS, o e 7 d., (1. 470).

Old male ; above the sides of the head and of the breast are Prussian
blue, brighter on the head ; the feathers on the ramp are on the basal
hali grey, then white and tipped blue: the shaits of the same are white,
while those of the back and head are grey. Wings and tail are black-
ish, the feathers externally edged blue; tail-feathers white on their
basal half, except the two central ones which are in their entire length
black. A white superciliar strip extends towards the nape ; lores deep
bluish black ; moustaches black ; front edges of the wings and the
inner margins of their feathers more or less albescent. Below, on the
chin, throat, middle of breast, belly and lowel.' tail-coverts pure white ;
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the feathers being dark slaty on their basal half, except those on the
chin and throat, which are entirely white.

In the old female all the blue of the male ig ashy grey, with an oliva-
ceous tinge, with a little blue on the head, back and especially on the
upper tail-coverts, and occasionally also on the edges of the onter webs
of the wing and tail feathers; both the latterare dusky brown, the tail
having no white at the base; a very indistinct pale superciliar
stripe is present ; lores whitish ; the front-head above the nostrils
and partially the checks have a distinet rufous tinge. The white
below is less pure, than in the mal# and somewhat fulvous, especially
on the chin and on the throat ; the sides of the breast are pale grey.

Bill and legs black in both male and female.

The young male i3 above blackish brown, with more orless numerous,
pale fulvous, triangular spots, with which all the feathers are centred
towards the black tips. The external margins of the wing-coverts and
the tertiaries are also pale ; the tail is white on the basal half as in the
old male. Below, the plumage on the chin and throat is pale fulvous,
the front of the breast down towards the vent spotted, all the feathers
being margined and tipped with dusky ; purer white only on the under
tailcoverts. The change of the plamage begins about the end of July
orin August. The fulvous spots disappear and the young male is
coloured, like the old female, but with much more blue above,
especially on the back, on the scapulars, on the rump and on the head ;
the mnape and the lateral spots on the breast remaining groy
or somewhat olivaceons. In this state T found the young males
retiring from the interior hills to the plains, or at least to the lower
hills, but I have not been able to ascertain whether they do or not
obtain their full colouring before the next spring.

The young female in every respect resembles the young male, except
that the general colour above is more grey and less dark, the lateral
spots on the breast being very indistinet ; the tail has no white at the
base, as likewise in the old female.

This species is one of the most common birds in the Sutlej
valley and is seen all the way from Belaspoor to Pangi; I found it
in general, in the N. W, Himalaya, ascending elevations up to
12,000 feet. About Kishtwar, it is still not uncommon, but it
is raver in the Sind-valley of Kashmir, being also occasionally met
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with in the neighbouring districts of little Tibet. I observed it
between Dras and the Zoiji pass.

Blyth (Ibis1866, p. 372) mentions, besides M. estigma, two
other allied species, . ciliaris and leucoshista, as having beex figured
by Hodgson. None of these have been seen by me in the interior
of the N, W. Himalayas.

87. Sirmia stroenrara, H o d gs., (1. 479). The basal white on the
outer tail feathers is decreasing (not increasing, as stated by J e r d o n)
in extent towards the outermost feathers. This species must in
summer inhabit the more eastern regions of Tibet, near the sources
of the Sutlej, for it only comes in winter to Kotegurh, and even then
is rather rare. T noticed it also repeatedly in Rupshu and on the Indus,
It appears to be more common in the eastern Himalayas.

88. Sremia (EarrarosTERNA) LEUCOMELANURA, H o d g 5. (I. 479).
I have met this species only twice,having procured a male near Kotegurh
in September 1866, and in the next month a female specimen near
Mahasu, N, East of Simla. It appears to be a very rare bird. The male
has the breast light grey, but scarcely with any purplish tinge. The
female resembles that of Muse. superciliaris, being olivaceous brown
above and dusky on the inner webs of the wing-feathers ; tail ferrugi-
nous, especially at the base; chin, throat and vent white, breast and
part of abdomen pale olivaceous brown, especially on the sides ; under
tail-coverts slightly ferruginous.

The bill is much more feeble at the tip, than in typical Siphia and,
if the distinctions of Nitidula and Erythrosterna from Muscicapula are

admitted, it wounld be more correct to place this species in the genus

Erythrosterna.,

80. ERYTuROSTERNA LEUCURA, G mel., (L 481); very rare about
Kotegurh, but apparently more common to the west, for I have pro-
cured several specimens near Srinagur, in Kashmir.

XVIIL. FPamily, MERULID. b

00. PxopvoA soaMyata, Gouwld, (I 488), very rare in the
forests about Nachar and near Chini; it is found about Kotegurh in
winter. Another species, somewhat alied to P. longicaudata, Moore,
oceurs in W. Tibet; it is of the same size as the former, but las the
plumage below yellowish white or cinerous, (not ferruginous).

01. TroeropyYTks NIPALENSIS, o d g 5., (1. 491), very rare about

Qerahan and Nachar, more common in winter about Kotegurh.

|
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92. Myrorwoxus Texnnerrr, 7ig., (I 500), is usually known
under the name of black-bird ; very common all throngh the N. W.
Himalayas and most probably also to be found in Central Asia. It
breeds at Chini and Sungnum on an elevation of between 9 and 11,000
feet.

03. Hypronaa astarios, Swa ins, (1. 506)), oceurs all throngh
the valley, but is not usually found beyond the limit of the forests,

94, Hyorovara oasmuresss, Gould, (I 507). T have ouly
seen one specimen of this species on a small monntain stream between
Chini and Sungnum, it is however more common in W, Tibet and in
northern Kashmir, <

95. Hypronara? sp. I have obtained through my shikarees a
specimen of an apparently new species of Hydrobata, which was shot
on the Sutlej river below Kotegurh at the beginning of March 1867.
The following is a short deseription. Entire plumage light ashy grey,
spotted with dull white, more white below, the white spots very large
on the belly and breast ; chin and throat yellowish white, each fea-
ther tipped dusky; wing and tail blackish, all the feathers narrowly
margined with white ; bill and legs pale or whitish brown. Length of
wing 3} inch., tail very ncarly two inches ; bill only § of an inch long.
The spotted plumage makes it probable that this species only is a
young bird of some other known form, but this I am for the Aprescnt
unable to trace out. The young of I asiatica, which is the only species
common in the lower hills, has the throat and the front of the breast
perfectly white, thus differing from our bird. *The species might
belong to H. Cashinirensis, but for this it is rather too small. Further
materials only can settle this point.

The bill of Hydrobala much more resembles that of the MOT.A.
cruuin® than to that of the Mervuinx; Bonaparte’s classification of
Iydrobata, in the neighbourhood of Enicurus, Motacilla a. oth., seems
to be, thereiore, a more natural one; the habits of these birds are
also in favour of this classification.

96.  Zooriera moxtrcors, Vi g. (L 509).

A single specimen of this species was procured near Kotogurh in
Febraary 1867. The general colouring of the bird certainly recalls
that of many other Meruline, but the bill is somewhat similarly formed
to that of Pomatorhinus. Head and nape are dark olivaceous brown, the

S
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feathers on the top of the head being centrally streaked pale brown;
back, rump and seapulars blackish ashy, the feathers somewhat more ashy
near thetips which are black ; wings dusky brown, with a rufous tinge
on the outerwebs ; most of the longer wing coverts are centrally tipped
pale brown ; tail dusky brown, obsoletely barred on the outer webs, the
outermost pair is paler than the rest; sidesof neck olive brown, the
feathers with pale brown spots and blackish tips; a short black streak
extends down from the base of the lower mandible; chin and throat
yellowish white, each feather tipped dusky ; the feathers on the breast
are olivaceous brown with black tips, some of them on the sides with
pale gpots ; centre of the abdomen and vent white, the feathers tipped
black; sides of vent rather uniform dusky, lower tailcoverts ashy,
tipped with white.

O7.  PranocossyPnuvs ovANEvs, [ ¢, (I. 511), very common, ex-
tending all through the N. W. Himalayas, from the plains into W.
Tibet ; it also proceeds further to Central Asia and Siberia, The
specimens irom the lower hills oceasionally have in summer some

" ferrnginous colonring on the sides and the lower tail coverts, but those

of W, Tibet have not a trace of it. They appear to be a little smaller -

than the Buropean birds, but there is no real specific distinction
between them, A specimen, shot in winter at Kotegurh, is entirely
blue, with dusky wings and tail ; it also has nowhere a trace of white
or ferruginous. The plumage of the young bird, which in general
resembles the femule, exhibits variations quite similar to those known
in the Buropean spetios.

Of the second speeies of this genus Pleroc. castancocollis,® Less,
(L. 519), I obtained in the beginning of September 1865 a fine
specimen north of Dras, in W. Tibet. It ought to occur in the
Punjub daring the winter, The colouring quite agrees with the
deseription quoted by D, Jerd on,

98, Onocesrs EryrunRoeAsTra, 71 g., (I, 514) is only found in the
lower hills about Simla and Kotegurh ; but the next smaller species,

99. Orocestes oINGLorRuyNenus, Vig., (I 515) goes further to

® T have gince, in tho' Vionn_n M'ns(_sum.mmpnred this with a yonng male of
the Muropenn Il saxafilie, with which it perfoctly agrecs. The two species
therefo,o very probably are identical, (Fob, 1868).
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East; it is common about Serahan and Nachar, but rare at Chini,
and is not likely to be found to the east of the last cedar-forests.

100. Grocrcana uyiconor, Z'ic k., (1. 519) is rather rare in this
part of the valley, but more common in Chamba, Kishtwar, Kashmir
and even in little Tibet ; it prefers wooded districts to rocky and bare
places,

101. . Togpurvs Waroty, Jerd., (L 520), is not common in the
lower hills. I have not seen it beyond Serahan, where once only,
in August 1866, I met with three specimens ; it is rarer in the N, W,
Himalayas, than any of the other thrushes.

102. Msuruua vovisovs, Lath, (L 525). The geographical

range of this species is restricted to the lowgr hills about Simla and
Kotegurh, it does not oecur beyond Nachar, being far from a common
bird, though found about Kotegurh the greater part of the winter.

103, Mgrony aupoctycra, Royle, (L 526), common in winter
about Simla and Kotegurh; its mng;, in_sumwer is between 8 and
12,000 feet.

104. Mervra ossraxes, Gould, (L o"ﬁ), only arrives in wintor
at kow"urll, and probably lives daring the summer months in Central
Asia and eastorn Tibet, for I have not sean it about Chini or Sunguum,
though it may oceur in the highest forests, near the limit of trees,

105. PraNsstiovs ATroguLARis, 7e mm., (L 529), is also, only a
winter visitant to the neighbourhood of Kotegurh but it is comwmon

‘at that time of the year. s

BMale; above earthy cinereons brown, most of the feathers on the front
and top of the head, and sides of the neck centred dusky ; wings and tail
dusky, all feathers pale olivaczous on the edges of the outer webs ; lores,
sides of the head and of the lower neck, chin, throat and front of breast
black, all feathers slightly tipped whitish ; the rest of the pluinage below
white, ashy on t‘hn sides ; inner wing coverts pale ferraginons ; lower tail
coverts mostly white, some of the longer ones broadly margined, bt
not tipped, with dark rufous brown. Bill h,;ht. brown, ydlom.sh at
the hase.

* Female ; above like the male, less dusky on the top of the head ; loros
blackish ; sides of head ashy; chin and throat white with longitadinal
brown streaks, especially on the sides; breast cinereons olive, each
foather with a large triangular brown spot near the tip, which is white,
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sides ashy with dusky quills, vent and lower tail coverts mostly white,
the latter somewhat rufous or dusky brown, as in the male.

106. Turpvs Honasoxt, L a fr., (1. 531), is common all throngh the
hills adjoining the Sutlej valley ; it breeds about Chini and in Lahul.
The young bird, and probably also the female, has the feathers above
'centmlly streaked pale fulvous, and on the back tipped dark brown.
The plumage below is very rarely ferruginous, but often dulvous;
sometimes almost pure white, The size and nnmber of the cordate,
brown spots is very variable and scarcely in two specimens exactly the
same. Sometimes they are very large and less numerous, not extend-
ing to the throat; in other specimens they are much smaller and
conspicnous on all the fagthers of the lower plumage. The size of the
bird itseli varies from 10 to 111 inches. Tts voice is exactly the same
as that of the European 7% viscivorus,® from which after all it may
not be specifically distinct. It often feeds on the ground upon insects
and berries, but is almost as often seen on trees.

107. OreociNcra Morrissia, Blyth, (L. 538), is chiefly confined to
the lower hills, not usnally exceeding elevations of 6,000 feet; it is not
so common in the eastern parts of the Sutlej valley heyond Kotegurh,
as it is more to west, in Chamba and in the eastern parts of Kashmir,

108. GRAMMATOPTILA STRIATA, Fig., (IL 11), is only a winter
visitant to Kotegurh, but then rather numerons, It must during
the summer inhabit the higher forests along the central snowy range
of the Himalayas, in North Kulu or in Kunawar, though T never met
with it myself during the summer months in this portion of the hills.

109. Pyeroruis sixensts, (¢ m e L, (IL 18), is confined to the lower
hills only, being common about Belaspoor, but it is seldom seen even
as far east as Kotegurh.

110. Sracnyeis pynnuors, Hod gs., (I1, 21). All the feathers
on thie head have a pale rufous finge, those next of the black throat
have the quills also black ; the quills of the rest of the lower plumage
are pale rufescent, and of the apper olivaceous, similar to the general
colouring of the bird; the back and abdomen have a prominent
greenish tinge; the middle tail feathers are obseurely barred across,
and much paler brown below, than above.

# The Buropean specios isin general smaller than the Himalayan one, which
has the throat hardly strenked and of yellowish colour,
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This is comparatively a rare bird, though ocenrring all throngh the
N. W. Himalayas, chiefly on elevations between 4 and 7,000 fect; it
resembles in its habits to a tit, principally frequenting brushwood and
low forests, where it engerly searches aiter inscets. In the Sutlej valley
it is not found beyond the Wangtu Dbridge, breeding neéar Kotegurh,
Jaora and Serahan, on heights of 5 to 7,000 feet.

111. Pouarormsus Eryranroeesys, G ould, (IL 81). Old birds
usually have a short blackish stripe extending backwards from the
lower mandible; in young birds this stripe is rusty, as likewise the
sides of the neck and of ghe breast. The inner webs of the wings are ashy
brown, the onter olivaceous, of the same colour as the body and the

‘tail ; wings and tail are obsoletely barred with dark, cross lines.

Not common in the forests and thick brushwoods between Kotegnrh
and Nachar; it remains duaring the winter in the neighbourhood of
Simla and Kotegurh.
© 112, GArrULAX ALBOGULARIS, GFonl d, (II. 38). The lateral tail
feathers are barred with dusky cross lines, the tips are white; this
species in summer retires o the denser forests beyond Kotegurh, but it
is move common in winter about this station. \

113.  Troomavorrroy EryrArockrmALvN, Vig, (IL 43). The
outer webs of all the wing feathers are bright greenish yellow, with a
ferruginous tinge ; the inner webs are blackish, paling on the margins ;
the tertiaries ave broadly tipped ashy ; all the tail feathers have a yel-
lowish green tinge, being on the outer edges brighter towards the base ;
upper and lower tail coverts are ashy and somewhat olivaceous. The
black spots are occasionally almost wanting on the middle of the
breast. The male has the black on the throat puver, the chesnut of
the head somewhat darker and the greenish yellow edgings of the
wings tinged with more rufous; in other réspects of colouring both
gexes are identical. The young bird is above and below on the
neck, back, breast, vent, upper and lower tail and the thigh-coverts
uniformly light rufous brown, without any black spots ; otherwise it is
coloured like the old bird.

114. Troousrorreroy varieeatoy, 7ig., (IT. 45), is common at
all seasons in the higher rvegions of the N. W. Himalayas, and
seldom descends lower than 5,000 feet. Females which T procured,
in June 18065, in Lahul, have the outer webs of the wing coverts
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ashy grey, with a very slight tinge of yellow, but having distinct traces

of this colour on the outer tail feathers. The male has a little more
yellowish rufous colouring on the wings, an’! the black central spot
somewhat smaller,

Other male specimens, shot near Kotegurh early in the spring,
have the onter edgings of the wing feathers (except towards their
terminations) bright rufons, as likewise the basal portions of the
outer webs of the outer tail feathers, In the females from the same
locality, the edgings of the wings and of the tail are more yellowish,
~and the central, black wing spot much smallg. All the. specimens
irom Kotegurh have the upper plumage distinetly olivaceous, especially
on the back, while the Lahul specimens are more ashy. The longer
wing coverts are always more or less chestnut and all the tail feathers
are broadly tipped white, or sometimes in the male a little rufous,

The voice of this species is a prolonged, monotonous whistle, being
constantly repeated ; during the winter it lives, I am told, partly
on insects, searching carvefully after them in the lmllmvs‘ of willow-
trees, &e. partly on‘buds of different shrubs. This and the next
species belong to the few* birds which remain in Lahul during the
winter. Y

115, Trocuarorreros niNearvy, Vg, (II. 50), is one of the
most common specics of birds all through the N. W. Himalayas. It
is found from the low hills, near the plains, through the entire extent
of the Sutlej valley up to Sungnum, and very probably farther east-
wards. Tt is not usually a migratory bird, for it reniains at Kotegurh, in
Kulu, and even in Lahul, all the year round, feeding on insects or
Luds, like the previous species, The specimens, which I procured
in Lahul, were somewhat more ashy on the head and breast, and the
central edgings of the outer webs of the wing feathers \\:ore lcs's
yellowish rufous, while they are generally congpicuonsly so o g
mens shot in the lower hills. There is scarcely any difference in the
brightness of the colonrs between male and female.

116. Stsia oaprstraTa, Fig., (IL. 54). Theshorter wing-coverts
of the quills are black ; of the longer coverts the first are black, the
next white for the basal half, the rest grey on the outer, and black on
the inner webs : the last coverts are also white, with ashy and raious tips.

* Only sbout a dozen species.
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The quills are distinetly insinuated towards the tips, which are mostly
grey, the rest of the quills being black, but paling towards the margins
of the inner webs; thg secondaries are dull black, some of the last .
ones ashy on the outer webs, especially towards the tips, only the
central margins of the outer webs being shining Llack ; the tertiaries
are rufous with pale quills, ashy on the outer, and blackish on the
inner margins, The black feathers of the head are somewhat paler
in front, and have the shafts white for the basal hali.

Rare about Kotegurh between 5 and 7,000 feet, chiefly irequenting
brushwood and low forests; generally feeding on insects. "

117, Cuoaranrmea cavoara, D wm., (IL. 67), is oiten seen in the
low hills to the north of Belaspoor, but does not go any considerable
distance in the interior,

XIX. Fam. BRACHIPODIDZ.

118. Hypsieeres psaromes, Fig.,, (IL 77). Only the greater
portion of the outer webs of the wing-feathers are ashy, the inner
webs are brownish black, like the tail, the ontermost feathers of which
are externally and near the base also tinged with ashy. Common in
the forests between Kotegurh and Nachar, ascending elevations ud to
9,000 feet, though generally to be seen between 6,000 and 7,000 fect.

Sibia is very closely allied to this genus, and the species very much
resenble each other in their habits ; it ‘ought to be placed in this
family.

119.  Orocoxpsa Lrvcoansys, G 7 ay, (T1. 90) is found all through
the lower forests of the Sutlej valley, and is occasionally geen as far east
as Clini ; but in the low hills it secms to be replaced by the next
species, the common Bengal bulbal,

120, Provoxorus vyeaus, Hodgs., (I 93), which does not
penetrate to the interior of the hills, and is rare even in the neighbour-
lood of Kotegurh,

Several other species of this family are also found near the plains,
but very few extend to the interior of the hills, T may mention

121. Ogrorus xuNpao,® Sy kes, (11 107) and

122.  Ozrrorus muravoceenarvs, L ¢ a., (IL 110) ; both are occa-
sionally scen between Kotegurh and Rampoor andin the Kulu valley,

* Ibig, 1867, p. 10, Blyth eays it only differs from 0. galbule by its larger and

differently shaped bill, and in Luving some black feathers posterior to Lhe eyo,
(Feb. 1868),
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but generally only between 4 and 5,000 feet ; the former has heen geen
solitary at Gaora up to 9,000 feet, and'is common in Kashmir, T also

received a specimen of

.
123. Orrornus Trarar, Vi g., (IL 112), from near Kotegurh, but
have not myseli observed this species.

XX. Fam. SYLVIID./E,

124, Coravonus savnanss, L i nn., (I1. 114), is common in the
lower hills about Belaspoor, also in Chamba and in Kulu, but is very
rarcly met in the Sutlej valley, even about Kotegurh, or farther to
east of this station. 13 48

125. Tuanxsonrs Campamysis, Lat b, (1T, 122). :

The male has the lower plumage shining bluish black, the tail
is darker than the wings, being more brown, and the feathers of the
former arve obsoletely bavred with dull cross lines; the edges of the
outer webs of most of the tail and also of the wing-feathers have a
metallic lustre, & >

Female ; wings and tail are darker brown than the upper plumage,
the lower being light brown, much paler on the throat and on the sides
of the neck, the ear coverts being generally somewhat rufous.

Tlhis robin is also much more common in the more western portion
of the hills and in Kala than it is in the Sutlej valley, except iu the
antumn, when it descends to the lower hills near Belaspoor ; it
chiefly frequents bushes and low waods, feeding on insects, for which
it generally searches on the ground in the neighbourhood of

126. Parmiscona caerars, Linn. (IL 123). The female is in
summer plumage uniformly brown, paler or sooty brown below,
albescent on the throat and on the lores, rufescent towards the v
the lower tail coverts being almost white, the upper rufons -
also usually some traces of white on the Uppermost wing coverts, de,

Common all through the Sutiej valley up
farther to east above elevations of 8,000 feet.

127, ParriNcona xoics, By th, (IL 124) ; the winter plumage
is much softer and is assumed about October, before the birds retive
to the plains. The species occurs with the forme
agrees with it in labits, Young birds are cxpre
colouring,

streams,

ent ;
there are

to Nachar, but seldom

Iy and generally
nely variable in
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128. ParriNcora rernea, Hodg s. (11 127),

Old male ; the ashy above is sometimes quite uniform, without
any Dblack streaks; below the white is either pure or somewhat
ashy on the breast, very rarely is there any rufescent tinge traceable.

In the old female all the brown plumage sboveis edged paler;
there is scarcely a trace of a white wing spot; the tail feathers are
on their onter webs mostly ferrnginous; the lower plamage is albescent,
with a slight rafous tint, pure white on the chin and the throat.

The young male has all the feathers above dark blackish brown, with
pale brown or fulvous central streaks, the wing coverts and tertiaries
broadly edged anil tipped with the same colour, more ferraginouns on
the back and upper tail coverts ; below whitish, dashed all over with
dasky, purer white on the throat and towards the lower tail-coverts ;
tail black as in the old male, but,the white on the outer webs passes
towards the tips into pale rufescent.

The young female is like the young male, the general plumage is
only somewhnt more brown, and all the pale and white streaks or
edgings are much more ruious and almost purely ferrnginons on the
upper tail coverts and on the tail ; below whitish on the throat, the rest
of the plumage with a distinct ferrnginous tint. 5

The young birds appear to assume the plumage of the old ones
before they retire to the plains, for I found them clmngm" the
same already towards the end of August.

Common with the previous species, and usnally seen about Chini,
where it also breeds.

The form of the beak of Patrincola is more like that of Siphia or
Erythrosterna than that of any species of the SyLvima, and in their
habits they much more resemble the previous birds. The place
assigned to Patrincola in this family does not, therefore, appear to
be quite a natural one.

129. Saxrcona nrvevnorngs, & werin, (I 130), and

130. Saxicona ricata,Gou 7%, (B 1yth IL 131), have been ob-
served towards the end of October in the lower hills about Belaspoor,
Simla and Kotegurh. 3

131, Saxroona oexantie, L i nn, (IL 132), generally retires also
duaring the winter to the plains. The only species which oceasionally,
during the cold weather, remains in the Kula valley and near Kotegurh
is the next one, 6
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132. Saxrcons pesertr, R i pp., (I1. 132). The middle portions
of all the wing feathers, except the one or two last tertiaries, are white,
becoming purer towards the secondaries ; back and seapulars are more
or less pale white, often with a rufous tinge; the longer feathers of
the upper tail coverts are also somewhat rufous. All the black on the
throat, sides, neck, the wings and the tail, is pure in summer,

" but rather brownish in winter, _

In the female the head and the neck above are more uniform light
brown, with a slight ashy tint; back less rufous, wings and tail of the
same brown colour as has the male in winter; below uniform pale
brown, albescent on the throat and vent, with no black whatever.

This species is one of the most common birds all throngh western
Tibet; it migrates to the plaing of Northern India in winter,

A large number of species of Rurroruuayx inhabits W. Tibet
and Central Asia during the summer, 1 may mention R2. phenicure,
Linn., R. rufiventris, Vieil,, R. erythrogastra, Giddenst, and others, All
these species migrate in winter to the plains, but their stay in the
Sutlej valley must be a very short one. I defer any remarks on these
species, as I hope to make farther additions to my materials on the
Tibetan fauna, and publish the results separately. The only species
which is found common in the eastern parts of the Sutlej valley, though
generally only on the Tibetan side of the Central Himalayan range, is

133. Rurrcma cxruLeoceenana, i g (Y1 141).

In old males the white edgings of the secondaries are soon worn off
and disappear ; a white wing pateh is chiefly formed by a portion of
the scapulars and the posterior wing coverts, The margins of the inner
webs of all the wing feathers are pale, purer towards the tertiaries,

Dr. J e rdon supposes, that the female® is coloured similarly to the
male, which is not exactly the case, so far at least as the snmmer
plumage is concerned.  Old fomales, shot about the end ‘of July
1866, are above unifornly light brown with a slight olivaceous
tinge, the feathers on the head a® centrally streaked dasky : the
posterior part of the rump and especially the upper tail-coverts are
forraginous, wings and tail dusky brown, the feathers of the former
externally edged pale, the onter tail-feathers margined rufous on their
basal half ; the wing coverts ave adged and tipped whitish, DBelow

# See nlso Blyth in Ibis, 1867, p, 13,

£



»r
1868.] N. W. Himalaya. 43

much peler brown, albescent towards the vent and lower tail coverts
which are white with brownish quills; thigh coverts browa. Bill
and legs black, the latter irid dark brown.

The young bird has the general brownish colour of the female, but is
above and below spotted with whitish, each of the feathers being
centrally on the terminal hali white, the tip itseli, however, blackish ;
upper tail coverts ferrnginous, less in the male, a little more dis-
tinct in the young female. The young male has the wings and tail
Dblackish brown, the wing coverts broadly tipped and the tertiuries,
margined with pale white® towards the tips a little rufescent. In the
young female, the wings and tail are rather sooty brown, and all the
edgings have a distinet ferruginous tint. Bill and legs blackish brown
in young males, and light brown in young femaless

This species occurs plentifully, beyond Pangi and about Chini,
generally on small streams, it also breeds here; it i5 also common
in Spigi, Lahul and southern Karnag, wherever any brushwood
exists. - N
134. Cummorroryis (Rurrernia) vuniarzosa, 7ig. (L 142). This
species ought to be placed in Chamorrornis and not in Ruticilla, the
beak bging towards the tip much stouter and more evenly curved in
the previous genus, while in Ruticilla it is more straight and slender.
In habits the present species also perfectly resembles the next one,
both being generally found near the rapids or waterialls of mountain
streams.  Old males ave occasionally seen with a few feathers of pure
white on the top of the head, and thus likewise recalling the charac-
teristic colouring on the head of Cham. leucocephala, Fig. In the old
Ji wale only the tips of most of the wing'covcns are usaally white ; the
primaries are externally edged pale, round the bill the white has a
distinet rafous tint; the outer tail feathers are white nearly up to the
tip, it being grey, this colour gradually increasing until the central
feathers become nearly wholly grey, except at the base which always
remains white, ’

The young bird resembles the jemale in the general ashy colouring,
the plumage is spotted, the white spots below being however
larger, and the feathers centrally, towards the uips, streaked white ;
the tertiaries and most of the longer wing coverts ave tipped
with tufous, which is specially distinet on the external margins, In
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the young male all the edges on the outer webs of the winggfeathers
are bluish, the general colonr is dark ashy brown; the tail often
has the white on the base ferruginous, which is in the young female
rather mixed with dusky, the general colonring of the plamage above
being greyish brown, and the external edges of the wings slightly
ferraginous, not bluish.  Young males, shot in November, very ¢losely
resembled the old ones, except that the general dark cyaneous colour-
ing and the ferruginons on the tail were not equally pure.

Very common all throngh the Sutlej walley from about 3,000 feet
up to 13,000 feet; it is plentiful about Chin®and can be seen almost in
every ravine. I found it, as also Rut. rufiveniris, breeding near Losar
in the Spiti valley on an elevation of 13,000 feet. It lives here
during the samer, but migrates to the lower hills about October,
when the young birds are full grown.

185. Cummorrorsis Levcoceemans, Pig. (IL 143). The female
is duller black, than the male, especially on the rump and belly, the
black feathers only being tipped pale rufous; the posterior vent and
the tail-coverts are pale ferruginous; tail itseli chesnut; in all other
respects of colonring, male and female are similar,

Common all through the N, W. Himalayas, extending from the
lower wooded ranges far into Tibet and probably into Central Asia.
When I crossed the Lanier pass (somewhat above 20,000 fect) in
Rapshu, the only bird, besides Olocornis penicillata, which I have seen
the next morning upon an elevation of about 17,500 feet, was this
species. Lhave observed several specimens, but it is not likely, that they
were breeding, for the temperature certainly mast fall here to, or
below the freezing point of water, every night all through the year.
During the cold weather, the species migrates partially to the low
Himalayan ranges, partially to the plains of Northern India.

136. Lanvivora ovasa, Ho d gs. (I 145), is a rare bird in the
Sutlej valley and does not go eastwards beyond Nachar. It chiefly
frequents low woods between 4 and 7,000 feet. The general colouring
very much recalls that of Sitte Himalayana

137, Jaxrnia cvaxvea, Pallas (IT. 146). The fomale has (in
winter plumage) a narrow superciliar stripe ; the external edges of all
the wing feathers are of a similar pale greenish, or olive brown colonr
86 is likewise the upper plumage of the head, the scapulars and the

-,
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back. This species does not ocenr in summer to the west of Nachar
and not below 8,000 fect. It breeds near Chinit and even here almost
only near the limit of trces at abont 12,000 feet. It is oiten seen
about Korzog in Rupshu; on an elevation of between 15 and 16,000
feet. During the cold weather, it is tolerably common about RKotegurh
and oceasionally also about Simla.

138. Tanstoer cunyszus, /o d g s. (II. 149). Only one specimen
was procured in winter at Kotegurh, it is a female and somewhat
smaller, than the measurementgiven by Dr. J erd on, the wing being
only 2§ inches and the tail hardly 2 inches; I have never met the
species on my summer visits to the Sutlej valley, or in W. Tibet.

139. Canvtorr peétorants, G owld (IL 150). The young bird
is above dark drown, the fentkcrs being centrally streakted pale yellow ;
wings brown, wing coverts tipped and edged externally with slight
rufescent, upper tail coverts witha ferrnginons tint ; tail brown, except
on the fopr central feathers, being white at the base and tipped whitish or
pale rufescent ; superciliar stripe pale, scarcely traceable ; below dully
white, all the feathers on the chin, throat angl' the breast margined
dusky. . s

Rare in the eastern parts of the valley, generally frequenting brush-
woods ; migrates to Tibet and Central Asia during the summer.  ®

140. Cvavecura svreios, L i nn. (IL 152), is not very rare about
the end of October in the lower and western parts of the valley. Ifound
it breeding in little Tibet, where it appears to be ecommon during
the hot season. The young birds are almost identical in colouring
with those of Calliope pectoralis, except that the ferruginous on the
base of the tail and the whitish tips of the last species are wanting.

Asthere are in the interior of the hills no extensive grassy places
or swamps along the Sutlej, representatives of the sub-families cara-
MOHERPIN % and DRYMoICINE are consequently very rare, and only of
the latter sub-family the next species,

.141. Surva CRIN1GER, J 0 d g 5. (11.183), is rather a connmon bird,
being found on grassy slopes all through the lower ranges of the hills,
but it does not go very far into the interior.

The wide separation of Eurycercus (Laticilla, Blyth) from these
birds appears almost a too forcible one. PHYLLOSCOPINE are com-
pavatively very numerous, but their determinations are in many
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respeets still deficient and very difficnlt. In West Tibet T have
procured several peeuliar and apparently wew species which no doubt
visit northern India during the cold weather, but as they have not
been yet obtained here, T intend to give of them a more detailed
account " at some ‘future occasion. At the present I shall ouly
niention a few of the better known species.

142, NEeorNIs rravonivacea, Hod gs. (IL. 188); rare about
Nachar and Chini between 6 and 10,000 feet ; at the latter locality
I generally found it between apricot trees. Je »d o n (ILL 872) quotes
B1lyth'ssupposition as to the identity of this species with Lorornis
Suliginiventer,® Hod g s.

143. Payiroscorvs trocminus, L ¢ nn. (T1 192), is common all
through the Sn‘tlcj valley, between elevagions of & and 11,000 feet ; it
breeds near Chini.

144, Puvrroscopus viroaNvs, B Iyt h, (IL. 198) and

145. Puviioscopvs avemvts, 7'ick. (1L 194), are comparatively

srare, but hoth of them are during the summer more cominon in W.
and central Tibet. The latter species is exceedingly like the European
Pi. sibilatriz and perhaps Mentical with it. -«

146. Puvrroscorus ? sp. I procured one specimen of an appavently

W species near Nachar; it is not in very good preservation, but
the attention of any future traveller may be directed to it by the
following short deseription,

Above uniform olivaceons brown with a slight rafons tint, especially
on the back and on the outer webs of the wing feathers; wings and
tail dusky ; below albescent, purer on the chin and throat, towards
the lower tail coverts with a gradually increasing rufous tinge ; lores
dusky, supereiliam pale-whitish, front edges of wings and lower wing
coverts white, with aslight yellow tint; wings 2} inch; tail 1§ inch.

In general colouring, this spocies resembles Pliyllopneuste rama,f
Sykes, but it is decidedly smaller.

147. Recuromes ocererrants, J ¢ vd., (IT, 196), rare about Chini.

148. Ruevr. rrogminornes, S «nd., (I1.196) is common all throngh
the valley from Kotegurh to Chini, where it breeds between 9,000
and 10,000 feet.

* Vide Thig, 1867, pp. 21.22,
+ Seo Lbis, 1867, p. 24,

e
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149. Reaurn. rroreguLnus, Pall, (IL 197); Regqul. chloronotus
Hodgs. (IIL. 873) is not very rare abont Chini, where it breeds.
I met with young birds in the beginning of Aungnst.

150. Curicieera Burki, B urt., (IL 199), not common in the
lower hills between Simla and Nachar, but I haye not seen it further to
cast nor on elevations exceeding 8,000 feet.

151. Asroryts xaxtmoscmistos, Hodgs., (IL 202),is the only
common species of this genus found on elevations between 3,000
and 9,000 feet; it also occurs in eastern Kashwir, especially near
Kishtwar.

152, TReevrvs Horanavesss,® B2y ¢k, (IL 206).

The black stresk on either side of the erest is very distinet in
winter, The lores, and a stl'cak passing above the npper mandible
and connecting both eyes is almost purely white; the tertiaries are
tipped pale. 8

I procured this species only throngh my shikaries at Kotegurh, the
gpecimens were shot early in the spring and in winter ; T met with itys
howevér, during the summer in the Indus villley of W. Tibet; it
breeds no doubt here as well as in other parts of Central Asa.

+The female has tho top of the head uniform pale yellow without
any flawe eolour, ‘ o

153.  Hextcurus saovnatus, 7ig., (IT. 212). The young bird
has the head, neck, back, scnpulnfS, throat and breast sooty brown,
the feathers on the throat and breast centrally streaked paler;
abdomen, wings, belly and tail as in the old bird; the former
does not assume its fall plamage till the next spring or very late in
the season; in soine of the birds the white spots begin to shew
themselves in October, but the feathers on the back want the pure
black colour of the old bird. Common all through the wvalley on
elevations from 5,000 to 12,000 fect, but does not go eastwards of
the large forests, into the Tibetan climate proper.

154, Huxicvnos Scoviery,t Fig., (1L 214), is more confined to
t[]w hills of the outer ranges, but not uncomuronly seen up to 8,000

cet.
-

* .Mr. v, P oelzeln of Vienna informs mo, that he compared the Hiw)n]nynu
gpecimens with gevernl European ones, and is unable to detect any saficiently
ch:ra;}termigc ahstmchuna. Both may therefore bo proved to be identical,

i, wirgriirons is stated by B Ly €k to be o young specitnen of UIs specics
Tvis, 1867, p. 29, (b s 4y P
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I have already remarked, that Hydrobata would seem to be more
correctly classed here, instead of in the family Turpmm. -

None of the true mMoracinuiN® are, during the summer, very
common in the Sutlej valley, for most of the species generally proceed
further north and eastwards, into Tibet and Central Asia. T proenred
a few of them through my shikarees at Kotegurh in April and May,
and others myself when travelling through the valley proceeding to
or returning from Tibet. The most common species are :—

155. Moracinua Maverasparana, Briss., (IL 217) being occa-
sionally seen also in summer near Chini.

156. MoraciuLa persoNaTa, G ou ! d, (IIL. 873, M. DUKHUNENSTS,
Sylkes, IT. 218), is very rare in summer as likewise the two following ;—
- 157. ConamATes suLrnures, Bec ks t., (II. 220) and y

" 158. Buoyres virmis, G m el (11. 222).

159. DBupyres cirreOLYIDES, H o d g 5., (11T 873), is especinlly com-
mon beyond Chini, towards the Tibetan frontier; as also in Lahul and
north of Kishtwar. Budytes Rayi of Europe occurs in Kashmir, but I
have not met with it further eastwards.

160. Nuyonrrcora 1xpica, G m e I, (IL. 226), bas been shot near
Kotegurh in A.pril, and I also obtained a specimen in August 1865
néar Buroo in the Dras district, N. B. of Kashmir*

The ifollowing species, ineluding the so-called Pipits, do not scem
to be naturally classed with the soracriuing. The great differences
which exists in the férm of the bill, in the plumage, in their
habits &e., would seem to justily the formation of a separate
subfamily, being rather more allied to the asuaupiNa, than to the
MOTACILLINE, :

161, Preasres MAcuLATUS, H o d g8, (II1. 873,) I have only met
with this species in the lower hills, but it breeds in W. Tibet.
It was observed by me on one or two occasions in the Indus valley,
W. of Lei, in company with the next one.

162, Pipasres ARBOREUS, Be ch., (IT. 229), not common in w.
Tibet and Kashmir; abont October it may be seen in the low hills
near Kangra and Belaspoor. 'The following species,

163, COonynanna Ricuanor, Fiedll, (1L 251),

164, Corvoarua nurvra, Viedll, (1L 252),

* Blyth (Ibis 1867, p. 81) esys thot it is also found near Pekin,
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165. *Aanopoya sorpioa, R i p., (1L 236),

166. ANruuos cervisvs, P all,, (IL 237),

167. Hereruna synvasa, Hodge., (239) also occur during the
summer months in the Sutlej valley, but they are generally confined to
the lower western portions of it, and do not usually migrate further east-
wards than Nachar. The elevations upon which they are found lie
between 2,000 and 6,000 fect. In cases of the absence of grassy and
shrubly slopes they are very seldom met with in the denser pine for-
ests. The Agrod, sordida breeds at Kotegurh, and the Zet. sylvana is
occasionally seen near Clini, where it also breeds. It is the only
species which is more common in the valley, and sometimes even
remains during the winter in the neighbourhood of Kotegurh and
Simla. All the other species migrate at the beginning of the eold
weather to the plains of Northern India, or to the Dhoons of the Sub-
Himaloyan hills, [

XXL Fam. AMPELLIDZ. ;

168. Prervrmus gpyrarortervs, Vi g., (I1.245).

Tt almost appears to be a very unnatnral separation to remove from
each other the genera Ptheruthivs and Lanius, nnder the last of which
P. crythropterus has originally been described. The species seems
to combine the characters of Lanius and Tephrodornis, possessing the
shape of the bill of the former and the short tail of vhe latter.

AMale ; some of the ashy feathers on the back are often tipped black ;
the primaries and secondaries and their coverts are shining black
on the ontew dull black on the inner-webs; the guills, beginning
at the third primary, are tipped white on the iwner webs, the white
increasing up to the sixth primary, then again decreasing, until
it disappears on the lnst sccondary; a white wing pateh is formed
by the basal hali of_the inner webs of all the secondavies and of the
priwaries, with the exception of the first primary. Below white, all the
feathers dark slaty at their bases, abdomen of a light fleshy colour,
under tail coverts pure white. The tips of the tail feathers are
distinetly mucronate, and have sometimes traces of golden yellow.

The female has the tertiaries somewhat duller chesout ; only the
two central tail feathers are wholly dingy green, the others mostly
Dblack, greenish on the outer wobs and tipped yellow, which indreases

_ towards the ontermost pair,

7
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This species is occasionally in the spring seen about Koteghrh, and
as far east as Nachar, the highest clevations, at which I observed
it near Serahan, lying between 9,000 and 10,000 feet; it is, however,
always a rare bird in this portion of the hills,

169. Avvorrivs* se., the following isa short description. Head
slaty, rest of upper plumage greenish, wings dusky on the inner webs,
coverts of the primaries black ; lateral tail feathers pale on the outer
webs, darker on the inner, tipped greenish white; chin, throat and
breast greyish white, abdomen and vent light green, especially on
the sides; length of wing 2} inches; tail 2 inches.

The female seems only to differ by having the head above greenish
grey, instead of pure slaty, and in having the coverts of the secondaries
tipped pale yellow ; the tail is greyish green, the onter feathers tipped
dull whitish. Ouly three specimens were shot, in February 1867, in
the southern part of Kulu.

170. Stva stricuia, Hod g s. (II. 252). The yellow on the Crest
and below is paler in the female, than in the male the back is some-
what, ashy in the former, the black spot on the throat smaller and
the central tail feathers more tipped yellow, while in the male the
tail feathers are often nearly all black, being cliesnut on the inner,
. basal hali, not outer as stated by Jerdon,

The young bird scarcely differs irom the old one, except that its
plomage above, on the back, wings and on the tail is a little more
ashy, the dusky spots on the throat being at the same time very small,

This species in summer frequents thick forests, between 6,000 to 9,000
feet, all along the @evated range from Simla to Nachar; it is in
general rare and only in winter more common about Kotegurh.

171, Provanuvs (Siva ?) VINIPECTUS, Ifodygs. (I1.-257). The
tar-coverts are darker brown than the head and nape; the white
stripe, extending from the eye to the mape, is above bordered with
some blackish feathers ; lores black,
tail coverts lighter and sty longer wing coverts bright rusty, The
upper mandible has a very small gy, shallow, but a traceable notel,

the Lill is, however, in every other respect exactly like in Siva, the

back pale brown, rump and upper

* This i Allotpivs vanthochlorus, Hody o,
melayfutis, the present specics being, howerep
fgure in * Birds of Asia” pt. VIIL is corvect
&s a subgenerie division of Ptieruthivs,

Which J ey d o n identifies with ."(.
v eertdlindy o distinet bivd, Gould's
« Allotrius can only be considered

5
.
‘)‘
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only difference from this genns probably consisting in the greater
length of the hind claw, whicl is in reality almost a trifling distine-
tion, when compared with other generic characters. The differences
of Proparus from Parus are on the contrary much greater, becanse
the bill is in the latter geniis more distinetly conical and the mnostrils
covered, while in Siva or Proparus the bill is laterally rathér
compressed, lengthened, and the nostrils uncovered. With regard to
this point as well as to the coloration of the wings, the habits, &e. there
appears to be a marked relation of the species of Siva and Proparus
to those of Garrulaz and Trochalopteron. I only procured at the end
of August 1866 two specimens of Pro. vinipectus at a_height of 8,000
fect on the Matiana hill, beyond Simla ; it appears to be very rare, and
would seem chiefly to frequent in summer thick pine-forests, in
company of Siva striqula, °

172. Zosrirors ravernrosus, Zemm., (IL. 265) is Very common
all tlivough the valley, as far as any rich arboreal vegetagion exists; it
ranges up to elevatigns of 12,000 feet, breeds about Chini, but retires
to the plains in winter.

173, Sviviearvs yovestus, Burl. (11 267). Male in summor
above olive green, brighter on the abdomen, on the upper tail-coverts
and on the forehead ; the feathers on the head have black quills ;oan
indistinct supercilium, round the eye and the ear-coverts are pale
greenish yellow ; on the lores and beneath the plamagais whitish, slight-
Iy tinged with greenisin yellow, especially on the breast ; wings and tail
blackish, externally edged with yellowish green, which is brighter
towards the tips of the secondaries, as also on all th® coverts and on the
front edges®™f the wings. Soxuc‘oi the last primaries and the secon-
daries are usually tipped white; the tail is emarginated in the
middle and all the feathers are slightly mucronate.

The female has the forehead and the plumage bebow pale white.

The species is in summer common on the apricot trees about Pang
and Chini, but T have not noticed it any where else in the valley. It
is said occasionally to remain at Kotegurh during the winter.

The bill of Sylviparus resembles in many respects that of Carduelis,
and the icet are as stout as in Munia, the general coloration is that
of Zosterops ; thus the genus represents a remarkable transitional
type.

.
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174. Crenavopyrus prasiopes, B u o4, (TL 267), is still raver
than the last species, and is to be foynd only between elevations of
3,000 and 7,000 feet 5 it does not go eastwards beyond Wangtu bridge.

Sub-family, PARINJE.

175. Herruautscus enyrnrocernauvs, 174 g., (T 270).

176. Lornornases uenaxororuuvs, V¢ g., (I, 273).

177. Lomporuaxes nuroNvenaris, B 1y ¢h, (IL 274).

178, Panvus Moxtrconvs, Iig., (277).

179. Parus ciNerevs, Fied 2., (1L 278).

All these species, except the last one, are very common in the valley
on elevations between 4,000 and 12,000 fect. The . erythrocephalus
is ‘oceasionally miet with migrating from one elevated portion of the
valley to o lower locality, and vice versa. T found the birds in large
numbers moving about in the morning hours, generally associated
with #Urornis @ ntho chistos, Muscicapula supereiliaris, Sitta Hi-
malayana, ang other species. The same observation I have made
previously in ( hamba and in other parts of the higs.

The species of Lophap’anes prefer in summer higher situated pine
and cedar-forests, while those of Parus are more commonly scen on
the open places and on apricot trees in the gardens, &e. P, cinereus
is Ly far not so common on this side of the snowy ranges, as it is in
Kashwir and in little Tibet. Tt is the only species which goes farthest
to north and extends into Tibet, although most of the others remain
during the winter in the less frigid portions oi the interior wvalleys,
and only seldom migrate to the plains.

180. Macurorornus xaxrnocesys, Vi g, (IL 279), was only pro-
cured in winter at Kotegmh and appears to be even at This time of
the year very rore, The yellow patehes on the nape and the sides of
the hiead are very pale in winter and there are oceasionally even some
whitizh featherson the top of the head. The coloration of this and the
allied speeies is extremely like that of P. monticulus, and thug 3fuchio-
lophus may properly be considered as a transitional form between
Lophephanes and Parus.

Sub-fami 'y, ACCENTORINZE.

181, 'ACCENTOR: ALTAICUS, Brandt,(I1. 287). The feathers on
the head, nape and neck are centrally strenked dusky, ®hose of the
back and of the scapulars are centrally broadly tipped Vlackish brown,

)
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and of the same colour are the tertiaries, being margined with light
rufous brown, A rather dark streak extends from the lores below the
eye; the ear-coverts have a slight vufons tinge; the lower tail-coverts
are dark brown, margined with pure white.

This species inhabits during the summer Tibet and Central Asia and
comes in winter to the Sub-Himalayan ranges. The largest gpecimen,
which was procured at Kotegurh last year in winter, measures 3%
inches on the wings, tail 23 and the total length could not have been
much under 7 inches, the specimen having thus fully the size of A.
nipalensis, Hod gs.

182. Accexror stropmrares, Hodgs., (IL. 237). The general
colour above is rather olivaceons brown, with a slight rufons tint on
the back, wings and tail ave dusky brown; the white tips on the
wing coverts are sometimes seareely traceable. &

This species is likewise an inhabitant of Central Asia; T donot
remember it even from W. Tibet, although it is probally to be found
there, for it occasignally comes in winter to Kotegurh and to other
Cis-Himalayan parts of the Sutlej valley.

183. Accexror Hurronr, Moore, (IL 288). The pale line
extending downwards from the hase of the lower mandible is sometimes
very indistinct ; the black on the throat is below oceasionally margined
with a whitish, *pale line, .

Ouly a winter visitant to the lower ranges of the N. W, Himalayas,
and common at that season about Simla and Kotegurh,

184. Accexron nunecvromss, Ho dgs. (II. 285). The general
brown hue above is much paler in summer than in winter, but the
fcrm;.;inons'nn the breast is brighter in sumumer.

This species is common in W. Tibet, of which it generally is
a permanent inhabitant, It seews very rarely to visit the plains of
Northern India, and even the lesser ranges of the N.W. Himalayas ;
only one specimen was shot near Rampoor during the winter of 1865-
1866.

1 have also procured in W, Tibet one apparently new species of
Accentor and another probably belonging tothe type of Aec. modularis
which has been called Zharshaleus, but L have not yet succeeded in
obtaining t1i¥m on this side of the Himalayas; they u;ny, therefore,
better be treated subsequently with the Tibetan faund.
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XXII.  Family CORVIDE, :

185. Convus mmmrraNus, Hodgs., (IL. 204). This, so called,
species is common in summer all through W. Tibet and only very
few birds come down in winter to Kulu and the Sutlej valley, near
Kotegurh, but -it is said to be abundant at that season in the neigh-
bourhood of Chini. Although generally supposed to be a good
species® DroiTerdon includes it, and T believe very properly, in the
list of the doubtiul ones. The only difference, from the European Cor,
coraz, is its occasional somewhat lavger size, but this is far from
constant. T obtained in Spiti several specimens which evidently

appear to belong to the same species, and the

y are by no means “larger
than tme C. coraz,

Some do not even appear to equal the glargest
measurements of C. ecoraw, but as these had been taken only from

dried specimens, I will not absolutely rely npon them, especially as
I hope to settle that point more carefully on my next visit to Tibet.

186. Conrvus cowmiNarus, Sy kes, (IL 205), is only to be found
in the lower hills and generally retires to the plains for the winter,

187. Convus vrermepivs, A d ams, (IT. 29), is most common
all throngh the N, W. Himalayas; in W, Tibet it was found by me
only W. of Lei, about Kargil, Dras and towards Skardo, During
the summer it is the only species met with abont Ching and in the
eastern portions of the Sutlej valleys bt -

The usual measnrements are; total length 18—20 inches, length of
wing 12-13 inches, tail 8-83 inches, length of bill 21-2}
of the same about % inghes.

188. Convus sermxvens, Fiedll, (TL. 208), is very seldom secen
to the cast of Kotegurh, and only near the villages, ;

189. Nucrrraoa nmsuserat ¥ig. (IL 804), is very common all

throngh the forests of the valley, from low clg\'utious to the limit of
trees, and from Simla to Chini.

190. NUCIFRAGA MULTIMAGULATA, Gould, (IL 304). T procured

inches, height

# Tbig 1867, p. 34 Mr, Blyth still considers the &

1 pecies as distinet from
C. coraw. When lately in Loudon he shewed me

) a l“"!-.'ﬂ specimen of this
species, sent from the Himulayas, but I confess that | have seen in tle

Musenms at Miinich, Beriid and Viennn quite ns large specimens of the
European 0. corar. I do not think that they wre distiney species, (Feb, 1868.)
t Lhe plamage of this epecies is very varinble. | obtained specimens which
ve vory few and almost not traceable whito spots, Pl N® immaculata,
which Byt (Ibis, 1867, p. 36) calls an unspotted species from Nepal appeara
1 merather doubtful (Feb, 1508.)
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a specimen of this species in October 1865 on an clevated point beyond
Belaspoor, and found it tolerably common in the pine and cedar
forests near Kistwar and Budrawar. The species very mnch resembles
the Buropean N. cariocatacthes, only that the white blotches are
somewhat larger and perhaps more numerous, the quills and the two
central tail feathers are usually tipped white ; the plumage above also
appenrs to be darker, than it is in Buropean specimens.

191. GanvLus srspecvnars, Fig. (1L 307), and

102, GARRULUS LANCEOLATUS, Fig. (I1. 308), are both common,
but the latter is more confined to the lower ranges about Simla while
the former occurs much further to Notfh, and in the interior of thg
hills, i occasionally seen about Clini; Dboth species are also comimon
at Kotegurh in winter.

103. Unocrssa oceverrats, B Ly th, (IL 800, U. sinensis, af IIT.
873). Thisis the only common species of Urocissa ocemrring in the
Sutlej valley, I never have observed the U. cucullata, Gould, noticed
by Dr. Jer doy (IIL 878) as distinet from U. flavirestris of Sikkim,

104. Dexproocrrra nues, Scop. (IL 814), and

195 Dexp. Hivanavaxa, Blyth, (ILL 316, No. 676, and IIL
874), are both only found in the lower hills between 2 and 5,000 feet,
the last one ocasionally occurs np to 7,000 feet ; but very seldom in
the interior of the Iikls ; both are also met with in Southern Kashmir.

196. TFrreius Hianavasvs,® G ould, (1L 819), is rare dnring
the summer in the neighbourhood of Chini and only on elevations of
and above 11,000 feet; it is;, howeyer, more common in these parts
during the cold weather ; most of the birds live in summer in the
Spiti valley, Tibet, and probably all through Central Asia, extending
into Siberia, but I have nowhere in western Tibet seen them in large
numbers; in Spiti, I have generally observed them at elevations from
13,000 to 15,000 fect. They live in pairs or three or four together,
and at some distance from villages, being appavently very shy.

# T do not think that this is distinet from Frog. grooulus. T G ol d says that
the Higiolaysn gpecies has o larger beak, but when Iatoly in Viennn 1 huve compars
ed mny specimens with the Enropean ones sud fonnd,; a specimen from Savoy had
a longer aud #ronger bill, than either of my Himalayan oues 3 size and colour do
not offer uny distinctions. I strongly bolieve that the Himulsyan bird i3
wot specifically disiinet from the European (Feb. 1865.)
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197. Pyurnocorax ALeixus,* Vied 11 (IL.819), is insammer spread
all over western Tibet, including the Spiti valley, the eastern districts of
Kunawar, &e., but migrates in winter to the lower ranges and valleys
of the Himalaya, being in the cold weather specially common in Kulu.
In its habits it is altogether the reverse from the last species, being
very social and generally the first, and often the ouly, visitor to
the camp of the traveller in Spiti or Ladak; it is here quite as
familiar and quite as noisy in the neighbourhood of villages and
camping gronnds as the Corvus splendens thronghout India, *

Both this and the former species breed in holes of rocks,

XXIIT.  Fam. STURN1D . .

108-109.  Srunsus voroants, L i an., (I 321), and St. @0onon
(IL. 322), have been both procnred on the ?ullej to the noith of
Belafhoor, they were most probably migrating from Kashmir,
they are very abundant, especially near the Wollar luko.

200, AcRIDOTHERES TRISTIS,

where

Lina, (1L 325) is common in the
lower hills and valleys, but never approaches the northern regions
bordering on the Tibetan fronticrs. In the Satlej valley, it is not S00n
amuch farther heyond Rampoor, or above elovations of 5,500 feet, the last
and highest limit of growth of the Fivus reliytosa ; it is also Very contmon
in Kn!u and all through the western Lills extending into Kashuir.
201, Tesexvenus pacopanuy, Gmel. (1L %2

9) 5 common in the
Tower hills in the autumn

I found it also abundant in May abont
Suket and other places, where it breeds in holes of trees, It was as-
sociated on the pastare-grounds with the previons and the next gpecies,
202. Pasror rosgus, Linn., (II, 333). TItis very probable that
this specics bregds in the lower hills of the Himalayas,
XXIV. Fam. FRINGILLID.E, s
203. Muoxia Manavanics, Zin n.,

(IL 857); common in the
lower hills and not ascending o

levations above 5,000 feet, very seldom
extending into the interioy,
204, Muyw spnmants, N, &p,

There is another plain colonred

specics to be found on (le lower

# Licut, Beayan (Ibis 1867, pp: 137 and 142) has mneh donbt as to e

of Py, alpinug being ved. I helieve, that [ hyyve l[i,\lillcl;l)’ told him the

i8 yollow, and the legs aro rt:ll, l!ltsw cannot exigt an .

ot tie cortainly mistaken iu tuking the colour of Ll
P %

logs
hiil
¥ doubi on this puint, Col,
W legs for yellow,

25

?
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ranges of the N. W. Himalaya. Tt is almost o.f the same size as the
Muxra ManABarioa, or perhaps a trifle larger, of a uniform rufescent
brown colour, paler below and dusky on the inner webs of the guills.
Mhe feet are plambeous and the claws proportionally somewhat
Jonger than in the last species. Tt has a distinetly smore rufescent
tinge in all its plamage, than the trae’ M. Malabarica. The only
specimen which I possess is in a good state of preservation and
belongs, I believe, to a new species.

905. Passer ixpicvs, J a rd. and Selb. (IL. 862,) is common
all through the N. W. Himalayas, but ouly near villages or cultivated
spots. It is during the summer most abundant in the Indus valley
about Lei, though not a single bird rémains here during the winter,
all migrating citfier down the valley to the Punjab, or to the lower
ranges of the Himalayas. -

206. Passer cixyaomevs, Gould, (IL 865), is plentifnl all
through the valley, but usaally found above elevations of 6,000 feet,
it is mostly confined to the jungly districts,* though generally not far
from villages ; it breeds in holes of trees.

'907. Passer smoxtaxus, L i n n. (IL 366), is'only rarely scen in the
castern parts of the valley, near Chini and towards the - Chinese
frontier. !

908. Essemiza om, Linn, (IL 871, Emb. Stracheyi, Moore,
872). The general rufescent colour above increases from the back
towards the tail; the longer upper tail coverts are centrally streaked
black, the two central tail feathers broadly margined with rufescent,
this colonr béing much paler in the female; the two outer tail
feathers are for nearly the total terminal half white, more go on the
ininer, than on the outer webs; the breagt is uniform asﬂy in old males,
with dusky spots in the females and young birds; the three black
etreaks on the sides of the head are very distinct, the central one
becoming much narrower towards the nape, while the grey streak is at
the same time much wider.

This Buropean specics is very comimon in summer all through the
N. W. Himalayas on both the Indian and the Tibetan gide; in winter

it mostly remains on the lower southern ranges.

& Tbis, 1867, p. 42, Bly th is correctin supposing that it is a tree- and not a
house-sparrow. .
: ]
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209. EMBERIZA rn;n'onxrs, Pall, (IL 370) is occasionally shot
in winter at Kotegurh, but I have not observed it during the
summer anywhere in the Sutlej valley.

210. Euerpiza Stewarrr, Blyth (IL 874). In the old male
all the under parts extending from the chest nearly to the lower tail
coverts are chesnut, mingled*with white on the vent, on which some
of the feathers often have besides a central brown streak; the
outer web of the first pair of the onter tail feathers is mostly white,

In the old female each feather above is centrally and below only
terminally brown, the rest is light ashy or sometimes fulvous brown,
internally the feathers are slaty ; chin and throat are whitish, vent
and edgings of the wing coverts somewhat deeper fulvous ; the edgings
of the tertiaries are broad with a rufous tinge, npper tail-coverts
almost purely chesnut, There are generally also some traces of
brown or chesnut on the sides of the breast and on the scapulars. The
two central tail feathers are broadly margined with rufous, the others
only slightly so on the outer webs, and besides somewhat paler ;
the two outer tail feathers on each side are near the base black, the
rest being white except on the black shafts; of these two outermost
tail festhers the first one is less black at the base, than the one next
to'it.

Young females differ from the old ones in having all the fulyoyg
brown colour much paler, and whitish. The yo;m_q males are also very
like the old ones, only that the brown central streaks on the breast
and on the head are much narrower, the central tail feathers less
margined with rufons and more black; the chesuut dn the scapulars
and on the sides of the breast is also somewhat less developed. 7,54
species ocenrsMn summer in the interior portions of the N, . Hima-
laya; in the Sutlej valley it is scarcely seen west of the Wangtu pyig ge,
but it is very common about Chini and farther to east, making 4 e
of coarse grass near the gronnd in low bushes,
about the middle of June. It is only partially

st
I found young birds

: & migratory bird and
remains in the wooded parts of the valley genenally all the year, but
b

apparently not in Tibet,
211. Esseriza vveara, Pall. (IL 875),

Z ; g The grey on the head
is rather variable, sometimes it is very consp

: : icnous, in other cases
scarcely traceable; occasionally some of the feathers op the head are

-
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rufous. When I passed through the Sutlej valley at Kotegurh, Rampoor
and Nachar in June 1866, I have not observed a single specimen oi
this species, but on my return throngh the same parts in Aungust I
found the males most abundant, but not a single female. I caunot
at the present account for the solitary appearance oi the former.

912, Esperiza rusinia, P al L (IL 876), is very rare at Kotegurh,
and only to be seen in winter ; I have not noticed it during the
summer in W. Tibet, it must travel further nomthWards.

213. Busriza MeLaxoceriaiA, G mel. (I 878), is common in
the low hills about Belaspoor and Kangra,

914. MEeLoPiUs MELANICTERUS, G m e . (1L 881), is generally found,
on bare slopes of hills or open places, all along the sonthern ranges of
the N, W. Himalayas, but it never approaches the Tibetan climate ; it
does not go even as far east as Chini, and it is very improbable that it
inhabits the western parts of Central Asia, although it may be identical
with the species oceurring in China. At Kotegurh it breeds in sammer
during the months of May and J ane, but it does not remain here in
winter. .

PRINGILLINE are especially namerous on the ver ranges during the
cold weather, while in summer they are mostly to be found at greater
olevations, in western Tibet and in Central Asia.  Some of the species
appear to be, however, permanent’inhabitants of the outer ranges.

915. Hesperteiona 10rek wores, Vi g. (IT. 384). The yellow on the
back is in the old bixd oiten mingled with some black feathers, The
young female is like the old one, but the young male has in the first
winter the whale head with the sides, nape, chin and throat ashy ; the
rest of the plamage is yellowish green, brighter below ; the primaries,
socondaries and the tail feathers are black, the tertinriet green on the
outer webs, black on the inner, all the coverts being greenish. Common
about Kotegurh and N. of Simla, in summer and winter, at elevations
of 5,000 to 9,000 feet the species does not go far in the interior, at
least not beyond the limit of the large forests.

916. PYRRIULA ERYTIROUEPIALA, Vig. (IL 389); the shining
blue Mack feathers on the wings and on the tail are narrowly barred
across with dall black lines the species breeds about Kotegurh between
6,000 and 8 000 feet, but it is found all throngh the valley up to the
limit of the pine and cedar forests; it is also common in Lahul and
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probably migrates much farther to north into Central Asia and Siberis,
fov very large numberscome down each winter to Kulu and the lower

ranges,

the forests about Chinigand towards the east; it is rare at Kotegurh
even in winter, but common in Lahul during the summer.

218. Careopacus gryrurINUs, Pallas, (I1.898) ; very common,
on clevations from 7,080 to 14,000 fect, all through the N. W. Hima-

layas and in Tibet during the summer; it remains at Kotegurh in

winter, The different variations of the plumage quite agree with
Jerdon’s description, -

219. Prorasser muopocnnadiys, Brandt, (IL 401) isnot very
rarely met with near Kotegurh, though more common about Chini;
it breeds in Pibet,

220. Pnrorasser ruonocHrovs, Vi g. (IL 402).

The vose colour of the male is in winter on the forchead and on the
“superciliar stripe paler, than on the ramp; the feathers covering the
nostrils are vinaceous; the shorter ﬁpper tail coverts are bright rosy,
the longer more dnll® the edges of the outer webs of the wing and
tail feathers are generally rufous, while in the female they are much
paler. <

The young male very much resembles the old female, except that
there are always some rosy feathers on the throat, sides of the neck
and the Jfront of the head, The species is very rare in summer on
the lesser ranges and is scarcely secn beléw 7,000 feet, it is, however,
more comuton to the east of Chini, in Spiti and in Lahul; as likewise
during the winter near #otegurh and Simla.

A large apparently new species of Propasser occars in W. Tibet ;
the length of the wing of the female is 4} inches ; it is similarly coloured
as the female of P. rhodochlamys, but the brown longitudinal streaks
below are comparatively much smaller; T have not been able to
procure as yet a male specimen of this species, but it is possible that it
is not different from the last nawed one.

921, Pyurimoserza pusicea, Hod gs. (11 406), comes only ocea-
sionallyin winter to Kotegurh and Simlda;but is more common eastwards;
in summer it is found in Spiti and Ladalk on elevations of 13,000 to
17,000 feet, searching aiter food at the camping grounds. I found the

217. Loxia Homaravaxa, o d g s. (IL 893), is only to be found in O



’ 0‘)\

1868.] " N. W. Hinalaya. 61

nest, made of coarse grass, in Rupshu near the Thsomoriri (lake), on
the ground, in a little bush of the Tibetan furze ; eggs dirty white or
greenish with some dark brown spots.

222, Caneacaxtnis Burront, Gould, (II. 407). The entire
lower plamage is in winter reddish brown, sd only the tips of the
feathers are crimson ; wings and tail are black, the tips of all the wing-
coverts, all wing-and tail-feathers are white, those on the tertisries

Jlightly tinted with crimson ; the three pairs of outer tail feathers

are timuilmlly white on thieinner wabs, the white decreasing from the
outermost, until it becomes reduced on the fonrth pair and all the fol-
lowing featliers to white tip. This rave species is found occasionally in
winter on the lesser ranges, about Kotegnrh and Simla between
4,000 and 7,000 feet ; in summer it lives in the highest cedar forests
on the central vange of the N. W. Himalayas. I do not remember it
from Tibet, but it very likely migrates farther to the north of the
Indus valley in W. Tibet.

223, Carbvelts caxteeps, Vi g. (1L 408), common in summer all
throngh W. Tibet, wherever any thistles are to be found ; in its habits,
flight, song and nidification it does not differ at all from the Buropean
Card. elegans. During the cold weather, it is very plentilully met
with at Kotegurh, near Siwla, and all along the hill stations of the
lesser ranges,

224.  CunrysoMrrnrs serxorors, Vig. (I 409,) prefers the more
wooded districts and is in the lower hills not uncommon even during
the summer months between 5 and 9,000 feet; it is, however, fonnd
with the former species also in Spiti and in Lahul.

225, Merorosia eusinia, Pall, (IL 410). The female has the
head and ear coverts brown ; there are usnally some traces of golden
yellow on the forchead, specially in very old females; the throat is
pale, breast black, but the nape is rather ashy ; in other respects it
resembles the male.

This finch comes only in winter to the lesser ranges of the N, W,
Himalayas ; it breeds enst of Chini on clevations of 10,000 feet and
above, as likewise in Spiti, Lahul and Ladak. T found old nests made
of thin twigs, laid out with grass and wool, on shrubs or low*trees of
Juniperus cxcelsa,

.
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226. Livors pyauma, n. §p.* There is another small finch found in
Ladak and in Bissahir. Tt is considerably smaller than Melop. pusilla,
the wings being only 2% ; the head and nape are blackish brown, ear-
coverts ruious brown, general plumage above dark brown, the featljers
being centrally streakeds with that colour and broadly margined pale
fulvous brown ; wings and tail blackish brown; edges of outer webs
of the primaries and partly also of the secondaries yellow, the entire
margins of the tertiaries and the tips of the former, as well as the

-
tips and outer edges of all the wing coverts are pale rufous brown ; tail

deeply emarginated in the middle, the external edges for two-thirds
length from the base yellow, the rest pale rufons; throat slightly
tinged with %ellow, rest of lower plumage light fulvous brown,
centrally streaked dusky on the breast and upper vent. The bill is
very small, dusky above, culmen distinetly angular, ridged.

I procured two specimens of this species, one at about 13,000
feet near the snows above Chini (August, 1866), and one near Padam

in 8, W. Tibet at about 12,000 feet, (September, 1865). T cannot 7

identify this species at present with any deseribed by Pallas from
North Asia, for which reason I think it advisable to introduce a
* new specific name.

227. Lmvora srevirostrs, Gould, (Proc. Zool. Soc, L.oml.
1855, p. 216), is exactly of the same size as the European Lin,
niontium, apparently only differing from it by its paler plumage ;
rare in hadak and visiting Kulu and the Sutlej valley in winter ;
it is also in winter canght near Chini and’sometimes caged.

228. MoNTIFRINGILLA HEMATOPYGIA, G ould, (IL 413, Birds of
Asia, pt. IIL pl. 15).

229. MoxtivriNeinua Apamst, Moo re, (Proe. Zool. Soe. Lond,
1858, p. 482, pl. 166). The longer upper tail-coverts are grey ; the
secondaries are black on their basal hali.

Both these species are inhabitants of Ladak during the summer, but
they have been procured in winter through my shikaries in the Sutlej
valley ag well as in Kula. They also visit Northern India in the cold

weather. There is a third, apparently new species of Montifringilla to
-
% Dr. Jerdon informs me that he also procured in e Punjab n very small

finch which he supposes to be & second Bpecies of Metoponin ; my spocimens
though very small appear to be more allied to Linsta (April lsw).)‘ pecime
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-
be found in the Himalayas, but as far as at present known, only oceur-

ring in Ladak, T shall give the description of it at some future occasion,
as I am at pre¥ent in possession of a single specimen.

230. Frizeiuaupa Nesoricons, Hodgs. (I1. 414), is likewise
only a winter visitant to the lesser ranges ; I gbserved it oiten during
the snmmer in the south-western parts of Tibet and to the north of
Kashmir,

231, TFRINGILLAUDA SORDIDA, #. §p. Another species apparently be-
longing to the genus Fringillauda has been procured by me near the
Buralatse-pass in north Lahul and near Padam in 1868 ; last winfer
I got several specimens of the same species from Kotegurh. The
following deseription is taken from these specimens.

Male in winter ; forchead dusky brown, all the feathers mar-
gi’ned pale; top of head and ear-coverts uniform rufous brown,
nape and neck ashy brown, back dark brown, the feathers margined
pale rufous; rump pure ashy; upper tail-coverts blackish, tipped and

o margined white ; wings and tail dusky, the secondaries being narvowly,
the tertiaries more broadly edged pale brown and tipped whitish ; wing

coverts brownish, dusky in the centre, tipped whitish and forming
two conspicuons bands ; all the tail feathers are margined pale; below
uniform dull ashy, allescent on the vent; lower tail coverts dusky,
broadly margined and tipped with pure white. The female has the
entire top of the head light brown, the feathers being dusky centrally,
the ear coverts are pale ; otherwise it is colonred like the male.

The specimens which I procured in summer, arc more uniform
dusky brown above, having all the phle edgings of the feathers much
less distinct and the whitish bands on the wing coverts scarcely
conspicuous,

Length of wing 3§ inches; tail 2% inches ; bill dusky brown above,
pale on the base and below; legs greyish brown, irides fleshy brown.

The form of the bill is scarcely different from that of a typical
Montifringilla, but the hind claw is remarkably longer and like all
the other claws very slender, and more similar to those of Kringillauds
than to those of the former genus. '

I have not suceceded in identifying this species nor have I seen
specimens of it in any of the European Musenms, though it is compara-
tively a common bird.
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-

282, Mira¥RA CANTILANS, Je v d. (II. 420), is the only species of
this genus which has been observed on the lesser ranges along the
Sutlej valley ; it nsnally frequents grassy slopes of hills.

233. CAnANDRELLA BRACUHYDACTYLA, Z'e m m., (IL. 426)is common -
in the eastern portions i the valley, beyond Chini, and in winter also
in the low hills.

234. Anavouna mavran, Buch I am., (IL 428); the typical
smaller species was by me occasionally observed during the snmmer in
Ladak, but it probably migrates farther to north ; in winter it arrives
in Kala and the north of India in larger numbers and is often caged.

235. ArnAupuLa prsporertA, P allas, (IL 429), will stand as a
distinet species ; it was procured by me near Korzog in Rupshu, but
appears to be much rarer than the last species ; it most probably akm
migrates in winter to the lower hills and to the plains of North India.

In general colonring, it is very like AL raytal, except that the ear-
coverts are more whitish, and the feathers on the head and nape very
narrowly streaked dusky brown, while they are more distinctly streak- o
ed in the former species ; in size it is decidedly larger, the bill being
ine proportion rather long and slender, horny above, pale yellow
below at the base, the upper mandible at the tip a little less curved ;
legs fleshy brown ; length of wing 3§ inches ; tail 2} inthes.

286. - Orocorts roNcirosTeis, G owld, (IL 431), is common all
through W. Tibet, where it usually remains all the year round, only
few birds migrating to the lower hills or to the North of India. I found
this species near the highest passes on the N. W. Himalayas, following
the tracks of merchants on the snow and searching aiter grain. It
Tias not been obtained by my shikarees at Kotegurh, but Iam told that
it is common in winter in eastern Bissahir, and Gould described it frm.u
a specimen, which is said to have been procured at Agra, Tis song 1s
remarkably like that of & true lark, for which it may very easily be
mistaken from itg voice only.

937. ArnavpA Levcoprsia, Pallas, occurs in eastern Bissahir
near the extreme frontier of the Chinese territory. I have no-
where observed Alauda triborhyncha, IHodgs., which ought to be
considerably larger than the next species.

938 AravpA aunauns, Frankl (IL 434), is common all aver
W. Tibet and during the summer also in eastern Bissahir, migrating
to the plains in winter.

4
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239. Gaurrmoa cnristata, Linon (11 436), is often seen with the
last ; it is not rare in the Indus valley about Lei. Both this and the
former species often remain at Kotegarh during the winter.

XXV. Fam. TRERONIDZE.

240. Sruexocerovs seueNurus, Vig. (ITL 453), is the only
species which represents the family in the eastern portions oi the
Sutlej valley. It is found about Serahan in small flocks, and some-
times proceeds even as far as Chini, being particulaly fond of
mulberry fruits, groves of those trees not being rare in any of the
branch valleys ; elder and elm-trees eqnally are their places of retrveat,
Jerdon says that the third primary is not insinunated in Sphenocercus,
althongh it is unmistakeably so in the present species.

XXVL Fam. COLUMBIDZ.

241.  Awusocosus Honosoxtr, V¢ g. (II1. 463). The first and fonrth
quills are very nearly equal, the latter being a trifle longer, but both
are shorter than the second and third, oi which again the last oue is
somewhat longer than the previous; the second, third and fourth quills
are insinnated on the onter webs, the last one somewhat less than the
two others. .

The plamage is rather varinble in different specimens and at diffevent
seasons. The male has in winter the head and throat more whitish,
the vinaceous colour above more brown, the posterior part of the
back, the wings and the tail greyish brown, and the white specks on
the abdomen and the breast are large. In summer the head and throat
are greyish, the vinaceous colour above purer and reddish, the white
specks are at the same time less numerous; the abdomen, npper tail-
coverts and tail are dark brown.

The females have the head and body much paler than the males,
especially in winter, and the vinaceous colour is a good deal tinged with
dull brown.

This species is tolerably common near Chini and somewhat farther
to east ; it feeds on berries and on different seeds on or near the ground.
During a whole fox:tnight. I observed a small flock returning every
evening to the same troe (a Pavia indica), but the birds are very shy
and difficalt to approach, as also stated by Jerdon, Many of them
remain at Kotegurh even in winter, at which time they probably

partially live on seeds, partially on knops of trees, &o,
9
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- 242, Parumsus osstomis,* Bona p. (IT1. 464), is very rare about
Simla and Kotegurh ; it has been procured at the last place only in
winter, and probably lives dwring the summerin the wore eastern
provinees of the valley and in Central Asia. ’

243, Cornvaes xﬁumtuma, Strickl (TIL 469). Thisis of all
pigeons the most comumon species and oceurs all through the Sutloj
valley, in Bissahir, Spiti and all through W. Tibet. In Tibet it
remains even daving the winter, unless very large quantitios of snow
force it to search aiter food in the lower and western parts of the
valley. It is generally found near camping grounds and villages,
occasionally ascending elevations up to 17,000 feet, but this only in
cases, where it follows the grain-merchants towards the passes.

I have not observed in the Sutlej valley Col. rupestris, but have
seen “it repeatedly on the Tndus; it is, however, by no means so
common as the former species.

244, CovvmpigirvcoNora, Vi g- (ITL. 471), only occurs near the
snows, on both sides of the principal range of the north-west
Himalayas, (the Baralatse-range) ; it is often seen feeding with Col.
indermedia, Pyrhocorax alpinus and Lregilus ( 1[.:”,"(,,_‘7,,‘,,"8) sonio
distance from villages, being always very shy and not usugal] ¥ migrating
in winter, exeept within small limits of elevation.  Wherever tlijs
and the previous species are seen together, the Proportion of (ll,
leuconata to O, intermedia is about one to ten,

245. Turrve ruricona, Pall. (IIT. 476). This is in general
colouring extremely like the European 7ur., aurda, and I ratler
danbt their being specifically distinet ; it is very common all throngh
the N. W, Himalayas, in summer preferring elevations between 6,000
and 9,000 feet, In W, Tibet,t it is only found, where any
vegetation exists, and not usually above 12,000 feet,

246. Torror senxa, Sy kes, (I1T, 477), is only found in sinmer
on the lesser ranges and does not go far in the interior ;
seen it beyond Kotegurh.

247, TURTUR CAMBAYENSIS, G e ], (TIT. 47

shiubby

I have not

8). Ishot a gpecimen

* SeeIbis, 1867, p. 149, Blyth saysy
a much darkor colonred bird (Feb. 1868)
T Ibig, 1867, p. 1560. I do not remember of hawving se, . :
Tibet, than the T. rupicola (or awrita) and it s pr('b.‘:ll}'?l:lﬁ:;:h]’j‘ other do'..e' in
ovrigntalis, Lat h,, only vefera to this Bpecics, (Fel, 1868) L Adams T

the figura of 13, AP arte representy
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on the 26th Aungnst 1366, near Kotegnrh, and T was informed that
this species breeds here, thonzlh it is very rave.

248, Tunrrn suraressts, G m e L (ILLATH), was met with in Jmfe,
breeding near Gaora (beyond Rumpoor) at an clevation of 7,000 feet ;
I have not observed it, however, beyond Wangtu bridge and it
certainly does not go eastwards beyond the limit of the arboreal
vegetation,

919. Torrur risorts, Linn., (ITL 481), is only found in the
low hills, although oeccasionally ascending clovations of 6,000 feet, as
for instance near Kotegurh, being, however, rather vare.

950. Morror nusms, Temm. (LI 482), was shot mnear
Belaspoor on an elevation of about 2,000 feet, but I have never .
observed it in the interior of the hills.

I also have not been suceessiul in observing personally any species of
the Sand-grouse, though Plerocles fasciatus is said to occur in the
low - hills along the Sutlej. I only obtained a few Rirds which were
stated to have been shot in the Dhoon, south of Kangra.

XXVIL. Fam. PHASTANIDE.

951. Pavo cristarus, Linn, (111 506), is commonly seen on elevas
tions of 1,000 and 2,000 feet, occasionally ascending up to 5,000 feet,
but only in the Sub-Himalayan hills about Belaspoor.

952, Lopuopmonus lueryaxus, L a ¢ b, (TIL 510). The Monal is
now rather searce during the summer under elovations of 8,000 feet, ge-
nerally it is only to be found near the snows, or near the limit of the
arboreal vegetation ; it occurs at those higher elevations throughout the
valley extending fromy Simla as far east as Sungnam, where the las
cedar forests are found, but it does not enter Tibet proper. In winter
it desconds lower in the valley down to 7,000, and in sonthern Kuln

probably to 3,000 feet, for it is said to be comumnon near the villages

about Bijaura and Plash. {

953. CERIORNIS MELANOCEPHATA, G ra ¥, (TIT. 517). The numbers
fast declining, and althonzh it is said
elevations of 5,000 and
isited and well wooded

of this beauntiful pheasant are
to have been formerly common near Simla at
6,000 feet, it is now only found in the less v
districts above 8,000 feet, and even here it is comparatively rare.
Most of the bivds sold in Simla are procured in winter, either on the

Cliur-mountain or in Kula, where it is still tolerably common. Further
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to east its geographical range is about the same as that of the Monal.
254. Pucrasta Macrororna, L e gs. (111, 524), is not very common
abont Simla and Kotegurh, but oftener seen a little more eastwards,

counld not receive any information, whether the species is found in the
neighbourhood of Chini. It certainly does not ocenr in W. Tibet or even
beyond the large forest.

255. Pmastanus Warnrentr, Ha v dw, (IIL 527), is by no means
a common bird and generally only met with at the same elevations or
even lower down than the last species ; it does not usnally go beyond
_ the Nachar forests towards east and is said to be very rare near Chini.

256.  Garrormasis arsocristatus, Vig, (I1L 532); common at
elevations between 5,000 and 6,000 feet and often descending to 3,000
and 2,000 feet ; it occnrs at Chini (9,000 to 10,000 fect), though I have
not been able to procare a specimen, and old sking which T saw had
the black part o#the plamage rather deep brown.

257. Terriocaruus Himavavesss, Gray (IIL 549), occurs all
along the southern side of the Baralatse range; it is rare at the
head of the Wangur valley and above Chini, but more common east-
wands, above Sungum and towards the Manirang pass, as also in North
Kulu.  In Spiti and Tibet it is usually met with during the summer at
elevations of 14,000 to 15,000 feet, and is here much more irequently
scen, than on the Indian side of that range.

258, TerraoaALLUs TIBETANUS, Gould (IIL 554), is readily
distinguished from the former by its smaller size and longer tail ; it
gecurs at the head of the Spiti valley and its smaller tributaries, The
speaies must therefore be added to the Indian fauna proper.

259,  Lenwa xivicons, Ho d gs. (111, 555), is not uncommon along
the Baralatse range of the N, W. Himalayas ; it occurs in Spiti, but
I have not observed it farther morth, in Rupshu. It is numerous in
the north-western parts of Kulu during the winter, when it descends
from the snowy range somewhat lower down, though it very ravely
migrates as far sonth as Kotegnrh,

960, FraxconiNus voLaanss, S¢eph. (11T, 558), is common from
the plains all along the lower ranges, ascending  elevations up to
about 9,000 feet; it is not rare abont Serahan, but I have not
obseeved it beyond the Wangta bridge.

generally ocemrring on elevations between 5,000 and 10,000 feet. I

é

&
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v61.  Cacoants cnukor, G ay, (ITL 56G4) 5 common all over the
N. W. Himalayas and W. Tibet, where it ascends elevations up to
14,000 feet, but in Tibet it generally prefers cultivated districts tosthe
elevated and bare plateaus.

The Tibetan specimens are usnally much paler in colouring, than
those generally seen an the Indian side, and thus very closely resemble

the European type Cac’ graca, of which in reality it can harndly be

called more than a local variety.
92(2. Arporrcors ToreueoLs, ¥ al. (ITL 577), is very solitary in

- jts habits and during the summer generally met with only near the

limit of trees or near the snows; it comes down to Kotegurh, Simla |
and other places merely in winter; as soon as the snow begins to
melt on the higher ranges, it immediately retires to the interior.

963. Corurxix coxmuxis, B onai. (IIL 586); notrare on culti-
vated grounds all along the lesser ranges, it ascends elevations up to
about 5,000 foet, but very rarely extends into thinterior of the hills.
I observed it below Kotegurh, and it is occasionally also obtained in the
Kulu valley between 4,000 to 5,000 feet.

One or two other species of quails oceur in the low hills and in the
Dhoons, but they do not enter the interior to any considerable distance.

264—270. GRALLATORES and NATATORES.

Of these two orders scarcely any species permanently inhabit the
Sutlej valley, their absence being due to the scarcity of marshy grounds,
with the exception of a few small places in the lower hills, where rice is
cnltnnted I may mention a few of the more common species, though
there cannot be a doubt that a large number of others which migrate
from the plains to Kashmir, Tibet or to northern Asia make at varius
times a short stay in different portions of the valley. The following
species have been observed by mysel, either in the spring or in the
autwn; degialitis pyrrhothorax, Numenius arquata, Limosa @go-
cephala, Chettusia gregaria, Totanus calidvis, Actitis glareola, and
A. hypoleucos, Fulica atra, Gallinula chloropus (an G. Burnesi 1),%
Hydrophasianus chirurgus, Podiceps eristatus, Sterna hirundo, Sterna
gjavanica, (all common in Kashmir and Tibet), Xemma brun-
nicephala (common on the Thsomoriri in Rupshu), Querquedula
glocitans and Q. crecea, Mareca Penelope, Anas leucopthalma (comwmon
in Kashmir).

# Not likely a different species.
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.

271, Vavewuvs erisrarus, M e yer (ITL. 643), has been observed
in the neighbourhood of Suket, it breeds at the beginning of May ; it
is glso not uncommon in the Indus valley about Lei, in W, Tibet.

272, Losrvaxeinus coexsts, Gimel. (ILL 648) is common on
marshy rice fields all through the lower hills, especially about Belas-
poor, extending in the Sutlej valley as far east as Rampoor, or up to
elevations of about 4,000 feet. It does not gosinto Tibet. ;

273. - Scororax rusricora, L inn. (III.670),1s rather common in the
forests of the lesser ranges between 4,000 and 10,000 feet ; it breeds
about and beyond Chini, and is oceasionally seen also in W. Tibet,
it is common in winter in Kulu and along rivers in other valleys
of the southern Himalayas.

274, GaLuixaao sorrarin, 2o d g s (IIL 673), and

975. (aLLNAGo scororactNUs, B o na p. (ILL 674), have both been
procured in the southern part of Kulu and near Kotegurh during the
winter, though L never met the species here in summer.

976. Ruysenxa nescaessts, L énn. (IIL 677,) is rarely seen in
the hills ; T procured a specimen on a marsh above Belaspoor (in Octo-
ber) and another one on the Wollar lake in Kashmir (in September).

977. Actrris oonropus, I i #n. (IIL 698). Solitary specimens are
always met with along the Sutlej river; the species is very common
all through W. Tibet. .

978, Toraxus staaNALts, Bechst (IIL 701), is still more com-
mon than the last species, and at certain times of the year to be met
with wherever there is a pool of water along the banks of rivers.

979. Axsen 1§piovs, G me l. (II1. 782), and

280. Casaros rumitia, Pall (II1. %791) ; solitary specimens of

both these species are occasionally seen in the neighbourhood of Chini
o numbers on ﬂu, lakes of

on the Sutlej viver; they breed in very lar
W. Tihet and Central Asia.

Many specimens of Casarea, Anas and Anser remain even in winter
Tibet, on places where the water of the lakes does mot freeze on

in
account of subterrancan ot springs.

e e e e ettt
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On the intimate Structure of Muscular Fibve.
By Dr. C. Macnamars.
[Received 29¢h March, 1867.]

I have this evening the honor to lay before the Society the resnlts
of some investigations I have recently been making reganding the
minute anatomy of muscle.

The muscular system, as is known, has commonly been divided
into two - classes, the striped or voluntary and the unstriped or
involuntary muscle, but I can hardly consent to this division of the
subject, becanse it appears to me that there is veally no such thing in
nature as a striped musele, the mascalar tissue as it is called, whether
voluntary or involuntary, being composed of an homogencons substance,
the characteristic features of which are, that it contracts in obedience
to the nervous forge, its elements under every conceivable circnmstance
being arranged in snch a manner as best to iulfil the mechanical
purposes for which it is intended. Whether we examine it in the lens,
in the, walls oi the blood vessels, intestines, or the heart we find in
each instance such modifications in the dispositions of the contractilo
tissge as are best suited to the work it has to perform.

It is, however, to the cifenmstances of voluntary muscle that T am
now desirous of drawing yourattention. This system forms the bulk
of the limbs, and is the medinum throngh which the movements of the
_skeleton and of the organs of sense are effected. ’

Every musele, whatever its dimensions, is composed of the external
caso of librous tissue from the inner suriace of which numerous
interlacing fibrons bands are given off, and in this fbrous matyix,
the larger branches of the vessels and nerves ramify, These structuves,
however, ave to be fonnd in every part of the body, and are Ly no
mcnn«.chumcleﬁstic of muscle, the fibrous tissne allowing of wotion
among parts of the body which it.also Dinds together; the vascalar
being the channels through which nutrint fluid is supplied and effcte
substances are removed from the organisu, and tl& nerves in the case
of the voluntary muscle are the medium throngh which the mandates
of the will are conveyed to the contractile tissue. It is therefore, to the
substance contained within the sheath and filling the spaces between
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the fibrous matrix of muscle that T wounld direct your special attention.

The prevalent ideas which histologists hold on this subject appear to
he mainly derived from the investigations of Bowman and ave well
defined in the following remark of Busk and Huxley, in their
translation of Kolliker's Histology. They observe “in a homogeneous
transpavent matrix definite particles are imbedded, the sarcous ele-
ments, which are mrranged, side by side, in transverse rows. In some
cases, the sarcous elements are all of one size, in others they are
alternately larger and sinaller.  The reason of this does not at present
appear, but it iz possibly connected with the nutrition of thie muscle,
The matrix. nsually tends to break up in longitadinal bands,—the
fibrils —which have the diameter -either of a single sarcous element or
oi some multiple thereof. It likewise tends to break up in the transverse
direction giving way between the pairs of rows of sarcons elements ;
but these cleaving lines are no indications of the existence of discs or
fibrils as such in the unaltered muscle.” The morg one endeavours to
comprehend the meaning of this passage the more perplexed one
becomes, and in fact T have long since arrived at .the conclusion that
the suthors themselves did not comprehend the nature of the appear-
ances which they attempted to describe; at any rate when they come
to apply their anatomical description to the facts observed in the
contraction of & muscle, they are absolntely in fanlt, and plainly sﬁato
they are ignorant of the process which takes place in the fibrils during
contraction, ;

It was the consideration of these difficulties which led me to
investigate the subject for myseli with a fiitieth of an inch lens. The
magnifying power of this glass can be best comprehended when: I state
that a particle having a definite ontline the 4455 of an inch in size
conld be distinetly defined, and that an object three feet long would
appear as ligh as Mount Blane if it were possible to examine it under
this lens. 2

I have already noticed the relation of the fibrons sheaths and matrix
to the contractile tissne; if we carefnlly examing the latter, we shall
find it to consist of bundles of contractile fibres, each fibre being
composed of two longitudinal bands running continuonsly from one
end of the muszcle to the other end, and connected thronghout their

length by spiral transverse bands, the whole being encased in a sheath
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of homogeneous tissue. I believe therefore that a voluntary muscle
consists of a matrix of fibrous tissue the interstices of which are filled
up with contractile fibves such as I have just described, the larger
vessels and nerves ramifying in the fibrous matrix; but giving off
numerous branches which spread themselves over the case of homo-
geneous tissue which encloses each individual contracting fibre, so that
the capillaries and ultimate branches of the nerves are brought into
immediate contact with the contractile tissue.

Tf this be the solation of the vexed question as to the minute anatomy
of muscle, it certainly appears like many other things to be remarkably-
simple, whon once we understand them, and to,be another instance of
the wonderful adaptation of means to an end, which is displayed in every
patt of the body. Evidently bands of simply elastic tissue could not per-
form the functions required of a muscle, the increase in breadth of the
muscles of a limb in contracting would, under these circumstances,

. exercise an injurious amount of pressure on the nerves and vessels of

smrounding parts, and as the elastic bands became elongated, spaces
would necessarily be leit between them, which had previously been oceu-
pied by the bulk of the contracting muscle. All such anomalies are
obviated by the beautiful arrangement I have now demonstrated, for in
contraction the longitudinal bands must shorten on themselves drawing
the transverse bands into close approximation, and these at the same
time uncoil, cach fibre therefore would increase in breadth exactly to
thg same amount which it lost in length, That such is the case with
regard to the muscles of a limb as a whole, has been proved by repeated
measurements, My, Bowman remarks “ a musele in the act of contract-
iny becomes shorter and thicker, the changes -being accurately
proportioned to one another, the whole organ neither gaining nor
losing in bulk.” But the means by which these changes are effected
have never been explained satisinctorily before, so far as I am aware.
One can'hardly be certain as to the active part taken By the transverse
bands during muscular contraction. It is evident as the longitudi-
nal banlds are attached to fixed points at either extremity, that the
tension or relaxation of the transverse bands would be sufficient of
themselves by acting on the longitudinal bands to canse contraction
or relaition of the musele; and I am disposed to favour this idea,
because we can thus easily conceive the means by which the remarkably

. 10
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rapid actions which muscle is capable of effecting are accomplished,
it being kept in a state of perpetual tension depending on the action
of its spival transverse bands, The most casual observer moreover

 will at once perceive that throngh the mechanism I have endeavoured
to describe, no puckering or pinching of any of these delicate structures
can possibly occur, the parts being all admirably poised and adapted
{0 one anothar.

Time will not permit me to extend this principle to the case of the
crystalline lens, but I am convinced that the lens is simply a mass of
<ontractile bands arranged in such a manner that in contracting and
dilating, the curve of ifs surfaces are capable of alteration, and its
refractive powers thus modified, so as to enable it to bring both parallel
and divergent rays of light to a focus on the retina. T cannot, however,
close this paper without allading to the fact that the minute anatomy
oi muscle I have delineated, evidently displays a source from whenca
animal heat may be derived. I need hardly say that much of Liebig's
theory of the combustion of the hydrocarbons as being the chief if not
only source of animal heat is fast falling to the ground under the
assaults of modern chemistry. Bat in the action of a mnscle, we have
evidence of the existence of forces as capable of engendering heat as
combustion, viz friction, compression, tension, and expansion,—they all
necessarily giving rise to molecular motion and an equivalent amount
of heat,—quite capable of keeping up the temperature of the blood to a
healthy standard, and this, by constantly circulating throughout the
body, would tend to equalize the temperature in all parts of the system,

Many distinguished physiologists have supposed thatthe nervous force
is_analogous, if net identical, with eleetricity, and have pointed with

~ triumph to the eyidence of the excitation of electricity during musenlar
contraction; it appears to me, however, that we may easily explain the
presence of electricity by the play of the forces above enumerated
during muscular® contraction : they must, in fact, induce electrical
phenomena, and that independently of the nervous system which is
simply the medinm through which the mind acts, Ii thereforo the
consideration of the minute anatomy of muscle is attended with no

other practical result, it serves to explain much that was beiore a-

mystery in the animal econoruy. It has not advanced our knowledge
as to the influence which volition has over musele, nor do I think
.

0
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we can expect this. We have not the remotest conception of the
nature of the active principle which maintains gravily or any other
force in operation, thongh we may with advantage study the laws which
govern these forces. All beyond this must at present be theory and r
specnlation. And so with the voluntary muscles ; we have advanced a
step in l\nowlcdge if we have gained a notion of their mechanical con-
stmctlon but I have no more expectation of determining the nature of
the subtle agency which sets the system at work throngh the nerves
than T have of seeing the changes which oceur in the molecules of an
jron wire during the transit of an electric current through it.
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Amongst & very large and interesting collection of land shells made
by Captain Godwin Austen in the Khasi and Garo Hills are several
undescribed forms, and of these no less than 6 belong to the genus
Diplommatina, two forms of which, from the same neighbourhood,
were described by Mr. Benson some years ago, from the ecolleetions
made by Mr, Theobald in 1856. T hope to describe some of the
other novelties shortly, but as Captain Godwin-Austen has figured
the species of Diplommatina, not only of the Khasi Hills but also of
the Himalayas, both Eastern and Western, and of Burma, from
typical specimens in his own and my collections, T describe the new
species thus figured at once,

Most unfortunately, one of the most remarkable of Captain Godwin-
Austen’s discoveries, the very interesting sinistrorse species figured in
Pl IIL fig. 8. has been lost, the only specimen obtained having been
crushed during transmission by post. I therefore refrain from giving
the species a name, for, although there can be no reasonable question

11
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of its distinetness, and although, from the excellence of the drawings
made of it, it is improbable that there would. be any difficulty in
recognising it again, still the practice of describing shells from draw-
ings is 5o objectionable, and has led to so much confusion, that Ido
not think it should be permitted, except where the draughtsman
himself is the describer.*

This unnamed form and the remaining sinistrorse kind which I
have called D. gibbosa, ave the first reversed species yet found in the
Eastern portion of the British possessions in India. From the West-
ern Himalayas, D. Huttoni has been known for many years, and it is
eurious and interesting to find that both dextrorse and sinistrorse
Diplommating oceur in the Khasi Hills, as well as at the North-
Western extremity of the known range of the genus, Captain God-
win-Austen’s extensiye researches have raised the number of forms
from the Khasi Hills to 8, viz., 6 dextrorse and 2 sinistrorse, or one
more than all the species hitherto collected in both the Eastern and
Western Himalayas, even when the new form from Darjiling is in-
cluded.

This new form, now first described, was found by myseli in 1856,
but the few indivituals procured, remainél unnoticed amongst my
numerous specimens of D. pachycheilus, Bens., until lately. I now
give a description of it, in order to complete, g0 far as possible, the
list of Indian and Burmese Diplommatina.

1. Drrrowaariva seascurera, n. sp. PL L fig. 6.

Testa dextrorsa non rimata, ovato-conica, solidiuscula, albida vel
sugeinea.  Spira conica, sabattenuata, apice acutinsculo, sutura
superne mediocriter impressa, subtus profunda. Anir. 7 convexi,

* One instanes of the confusion to which this practice is likely to lead
may suflice 3 it iz one to which I have before ndverted. Tha first species of
Ptevocyclos uvor described from Ceylon was Pt Troscholi, Benzon, the deserip.
tion of which waa taken from a drawing, Amongst the numerons Bpecimens
of the geénus hitherto bronght from that island, this species has never g in
been recogniged, thongh there can be but little doubt that the specimon fg':m
which the original drawing was taken, belonged to one of the species sin
instituted, Vet the drawing was carefully made, and the deseriber & nat ce
list ns careful and conscientious as Mr. Benson. What errors may be ‘:’r'::.
mitted by less carveful naturalists may be understood by studying the histo o
of Artamus cucullatue in Jerdon's Birds of India, Vo), 11 8 56 8":2}'
Of course there are ports and important parts of animaj e slire:

0 3 ' & als, such as the soft
portions of minute mollusea, which are either unpres

» ervable, or s i
of oxamination when preserved, that drawings must o o difficalt

; ften be had
and in such cases every thing depends npon the accuracy of th;adr:;:l‘:&s;::,
& :
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primi costulati, postremi levigati, antepenunltimus major, ventricosus,
~ penultimus juxta aperturam leviter constrictus, ultimus antice ascen-
dens, subtus rotundatus. Apertura verticalis late auricularis, peris-
toma incrassato-expansum, subduplex vel duplex, margine dextro
subrecto, columellari sinuato, angulo saliente subtus desinegde basali
juxta angunlum fere concavo, dente columellari valida, callo parietali

mediocriter expanso, tenui, appresso. , -
Long. 4, diam. 2 mill. ; Ap. cum peristomate 14 mill. longa, intus
1 lata. .

This shell is easily distingnished from its congener D. pachycheilus,
Bens., by the greater tenuity of the antepenultimate whorl* the
absence of sculpture on the lower whorls and the more prominent
angle at the leit lower corner of the peristome. This last chacacter
in D. semisculpta is rather stronger than appears in the figure. The
present species is much more closely allied to B. diplocheilus, Bens,,
which it resembles greatly in sculpture and form.. The principal dis-
tinction is in the peristome which is much less developed in D. semi-
sculpta, the parietal callus being quite thin and appressed instead of
standing out froufthe last whorl as in that species. The month also
is larger in propoation, the angle at the base of the colamellar margin
more salient, and the spire more acuminate. It would not, however,
be surprising if intermediate varfeties should be found to connect these
two forms,

2. D. scauaria, n. sp. PL IL fig. 2.

Testa dextrorsa, non rimata, ovato-acnminata, subiusiformis, costulis
validis verticalibus distantibus ornata, pallide succinea, Spira conica,
sub-turrita, apice subacuto, sutura valde impressa, Anfr. 7 rotunddti,
duo primi levigati, tertius. confertim- ® cwteri distanter-costulati,
antepenultimus major, tumidus, ultimus versus aperturam ascendens,
basi rotundatus. Apertura subverticalis, leviter sursum spectans,
late auricularis, plica columellari medioeri intus wmunita : perist,
duplex, internum continnum, expansum, externum expansam, fere
retro-reljctum, margine dextro juxta anfractom  penultimum  ginuato,
tunc angulatim antice porrecto, subtus uni cumn basali recto, columel-
lari verticali, subtus angulo obtuso desinenti, callo parietali expanso,
superne suturam fere attingente.

# In Pleiffer the length of D. paclycheilus is given as 4 mill,, diam, 23,
The length should be 5 mill,
»
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Long. 3}, diam. 2 mill. Apertura c. peristomate vix 13 mill.
longa, diam. intus cirea §. u

Hab. rarissime ad Habiang in montibus Garo dictis, ad latus oc-
cidentale montinm Khasi. (H. Godwin-Austen.)

In sigpe this form approaches the Darjiling D. Blanfordiana,
Bens., but may easily be distingnished by the distant and prominent
sculfture. But two specimens were found.

8. D. vasrosa, n. sp. PL IL, fig. 8. -

Testa dextrorsa, non rimata, ovato-acuminata, pallide succinea, soli-
dula. Spira attenuato-conica, subturrita, apice acutiusculo, sutura
impressa. Anfr. 73-8 convexi, primi confertim costulati, 8 ultimi
lwvigati, nitiduli, antepenultimus major, ultimus versus aperturam
interdum subdistanter costulatus, antice ascendens. Apertura verticalis,
late auricularis, subtgrculun’s, plici columellari validd munita ; peri-
stoma rectum, incrassatum, subtriplex, externum valde expansum,
internum expansunr, sulcatum, subduplex, maygine columellari brevi,
subsinuato, subtus angulo vix saliente desinente; callo parietali,

tenui, mediocriter expanso.

Long. 3}., diam. vix 2 mill. Ap. c. peristomatg 13 mill. longa,
diam. intus circa . d .

Hab. Mayong et Habiang in montibus Khasi et Garo dictis.
(H. Godwin-Austen.) 2

This shell is, in some respects, intermediate between D. pachy-
cheilus, Bens., and D. diplocheilus, Bens. It has the general form of
the first, but resembles the last in its smooth lower whorls. The
peristome is largely developed and peculiar, the inner portion being
flatly expanded and almost.dividcd into two portions by a groove,
8o that the whole lip is almost triple.

4. D. cisnosa, n, sp. PL IL fig. 4.

Testa sinistrorsa, vix subrimata,
laevigata, parum nitida, tenuninscula.
valde impressa, apice obtusiusculo.
ventricosns, ultimus subtus rotundatus,
tura obliqua subelliptica, plicd columellari validd obliqud munita,
infra plicdm excavata ; peristoma leviter sinnatum, expansum, duplex,
externum retro relictum, internum continnum, patens, callo parictali
lato, suturam fere attingente. Long. 8, diam, 13mill. Ap. ¢. perist.
13 will, loggn, intus vix 1 lata,

gibhoso-ovata, tumida, succinea,

Spira supra conoidea, sutura
Anfr 5. antepenultimus major,
alte ascendens. -  Aper-

b
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Hab. Habiang in montibus Garo (H. Godwin-Austen).

This very interesting species differs widely in form from the only
previously described sinistrorse Diplommatina inhabiting Jndia,
D. Huttoni, Pixr., more widely than it does from some of the reversed
forms met with in the Oceanic region. It shews a cogsiderable
resemblance in form to D. Martensi, H. Ad., of unknown locality,
fignred in the Proc. Zool. Soe, for 1866, but which is said Wy its
describer to belong # the section Diancta* of Martens, charac-
terised by o constriction at the back of the pennltin-mte whorl, In
D. gibbosa as in most Indian Diplommatine, there is a slight tendenecy
to constriction in front of the penultimate whorl, to which an internal
rib appears to corresgpnd, but which is covered and®oncealed to a
great extent, by the parietal callus of the peristome.

5. D. Auvstext, n. sp. PL IIL fig. 2. .

Testa dextrorsa non rimata, conico-ovata albida vel succinea. Spira
superne conica, mon attenuata, sutura impressa, apice obtusiasculo.
Anfr. 6, primi 3 gradatim crescentes, confertim minute costulati,
ultimi levigati vel costulis subobsoletis signati, antepenultimus major,
ultimus aliquando lineis subdistantibus versus apertaram signatus,
antice ascendens; subtus rotundatus. Apertura verticalis oblique
subovalis ; perist. incrassatum, mediocriter expansum, duplex, margine
columellari verticali, angulo aperto subtus desinente, basali rotundato,
plicd columellari mediocri, callo parietali expanso.

Long, 2}, diam. 1}, mill. Apertura . perist. 1 mill. longa, intus
£ lata,

Hab. Cherra Poonji et Maotherichan in montibus Khasi (V.
Theobald et H. Godwin-Austen).

I, some years ago, received a specimen of this species from Mr,
Theobald as D. polypleuris, Bens. On comparing the series of
Diplommatine collected by Captain Godwin-Austen with Mr. Benson's
description, it is evident that the type of that species belonged to a
different form, found abandantly by Captain Godwin-Austen with
the present species on the Maotherichan ridge, part of the Northern
scarp of the Khasi hills, and distinguished from the present form by

* From the description however of I. constricta, Martens, the type of
peculiaritics not shared by

Diancta, that species would appear to possgss
Mr. Adams’ species.
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its much stronger sculpture, less conical spire, deeper snture and
rounder month. It isalso asmaller form. Mr. Theobald's type specimens
- of D.golypleuris were from Nanclai, also on the northern portion of the
Khasi platean. D. Austeni varies considerably in the sculpture of
the lowgr whorls, which are in most specimens, quite smooth. One
individual sent is considerably more tumid than the type, but
presents no other difference of importance.
6. D. ourgorLeugs, n. sp. Pl IIL fig. 4.

Testa dextrorsa, non rimata, conico-ovata, costis distantibus
obliquis ornata, fulvescenti-albida. ~Spira conica, apice obtuso, sutura
impressa, Anfr. 6, rotundati, antepenultimus major, tumidiusculus,
ultimus antice#nscendens, subtus rotundatus. Apertura verticalis, late
auricularis, plici columellari validd munita; perist. rectum, duplex,
internum antico porrectum, expansulum, externum late expansum,
margine columeHari verticali, callo parietali medioeri, Long. 2, diam.
vix 1} mill. Ap. c. perist. § mill. longa.

Hab. Teria Ghat ad latus meridionale montilgu Khasi. (H. Godwin-
Austen), ‘

This is evidently a peculiar type. In some specimens tho
sculpture on the lower whorls appears to be more or less obsolete,
The form is not unlike that of polypleuris and Austeni but it is easily
recognised by its strong distinct costulation. In this character it
resembles D, sealaria,

The smooth or spirally lirate Diplommatine of Sonthern India I
have proposed to distinguish as a subgenus under the name Nicida.
This will include,

Diplommatina (Nicida) Nilgiriea, W. and H. Blanf. Nilghiris,
(Type.) .

D. (Nicida) Kingiana, W. and H. Blanf., Kolamullay; and the
following additional species. ¢
D. (Nicida) Pulneyana, n. sp. a less tumid form than D, Kingiana

with more convex whols, deeper sutures, oblique apertore and a

non-ascending last whorl. Tt has no basal keel. - Common on the

Pulney hills where Mr. Fairbank obtained it.

D. (Nicida) nitidula, n. sp., a tumid species, more so than any other
met with, and with flattened whorls, Found in the Wynaad by

Capt, Beddome,

4’)‘/ )
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D. (Nicida,) Fairbanki, the largest form yet found in Southern India
3% millimetres in length. It has 7} whorls and resembles a lerigthen-
ed specimen of D. Nilgirica. The last whorl rises to an unusual
extent and tigere is a basal keel. From the Pulney hills (Rev. S.
Fairbank).

D. (Nicida) livicincta, a conoidly ovate shell with marked spiral
ribbing, being the only species so far as T am aware yet founf® be-
longing to the Diplommatinide which possesses spiral seulpture.
Found abundantly at Khandalla with Cyathopoma Deccanense.

The new species are described in a paper recently sent to the

Journal de t)onchyliologic. .
A

S

Figures of the species of DrrrosMATINA, Benson, hitherto described
as inhalbiting the ﬁm.\mns, Kuast Huus and Burma, with
some additional forms from Darjiling and the Khasi . 2ills.—
By Captain H. H, Gopwix-Avstes, F. G. S. dc.

PL. I. Himalayan species
Fig. 1, Diplommatina folliculus, Pir. typical form, Mastiri,
» 2, Do. Do. var—Kalunga, Deyra Doon.
» 8, D. Huttoni, Piv.—Masri.
» 4, D. costulata, Hatton,—ditto,
sy Dy D pachycheilus, Bens.—Darjiling.
» 0, D. semisculpta, W. Blanford, n. sp.—ditto.
» 1, D. pullula, Bens.—ditto.
» S, 8& D. Blanfordiana, Bens.—ditto.
‘ PLIIL. Khasi Hill species.
Fig. 1, 1a, D. diplocheilus, Bens.—Teria Ghat.
w2, 2a, D. scalaria, W. Blanfbrd, n. sp.—Habiang.
» 8, 8a, D, labiosa, W. Blanford, n. sp.—Northern por-
tion of plateaun.
» 4, 4a,4b, D. gibbosa, W. Blani. n. sp. Habiang.
PLIII. Khasi Hill species, continued.
Fig. 1, D. polypleuris, Bens.—Northern portion of plateau,
» % 2a, D. Austeni, W, Blanf, n, sp. Cherra Poonjee, &e,
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Tig. 3, 3a, 35, D.—— n. sp.—Nongsingriang. '
* w4 4a, 4b, D. oligopleuris, W. Blanf. n. sp.—Teria Ghat.
y» 9 Bay animal of D. folliculus, Pir. Deyra Doon variety.
PLIV. Burmesé species.

-
Fig. 1, 1a, D. sperata, W. Blanford; Arakan Hills, west of

Prome.
Y5 2, 2a, D. Puppensis, W. Blanford, Puppa Hill, Upper
Burma.
» 3, 8a, D, exilis, W. Blanford, Mya Leit Doung, near
*  Ava,

« » 4 4a, D. nana, W. Blanford, Akoutoung, Pigu.
(For descriptions of new species, see last paper.)

»

Notes on the PANcoxG LARE district of LADART, from journal mads in
1863.—By Cuaptain H, H, Gopwix-Auvstey,” F. R. G. 8., Topogra-
phical Surveyor,

[Received 16th June, 1866.]

To the north of the Indus, from its junction with the Dras river,
lies  high range of mountains which separate the Indus drainage from
that of the Shayok or Niibra river. The axis and great mass of this
range is granitic; on the west this extends to within a very short
distance of the river, while at Pitik below Leh, the granite hill on
which that large and well-known monastery stands abuts on the
Iudus itself, and thence towards the east for a considerable distance
it holds the same position. The great mass of coarse sandstones,
red clays, grits, and conglomerates seen on the vight bank of the
Indus, west of Pitik, are now seen on the leit or south bank, thence
to the east in the direetion of Stock and Himis. On the alove
granite range are several passes leading into the Shayok valley, all
of great elevation, and on the direct road from Leh to the Pangong
lake are two, viz, the®“Chang La,” and the « Kay La, both
high, being respectively 17,470 and 18250 feet above the level of
the sea.

The ascent to the first is gradual from the village of Tagar in

the Chimray valley, which there divides into two large ravines,
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the western branch leading to the Wuri La, while the eastern runs
up to the two passes above-mentioned. On the 15th July, when our
party crossed the Chang La, the snow that had fallen in the early
part of the month still lay covering about three miles of the road,
and being fresh, it was glaringly white in the san and much affected
the eyes of our servants and the coolies, while all suffered more or
less from the effects of the rarified air ; curious to say, on the return
journey vid the Kay La, 800 feet higher, scarcely a man suffered from
this cause ; we had then been living for some tijge at a high altitude;
which very probably had not a little to say to onrimmunity from the
fatigue and headache engendered at high elevations. The mountains
on the northern side are perfectly bare, a little grass growing only
along the bottom of the valley which had a steady easy slope the
whole way to Durgo; a small tarn lies near the encamping ground
beMw the pass, and another somewhat larger is passed about a mile
further down the valluy, and the scenery is not remarkable save for
its huge scale and bleakness. Before reaching the village of Durgo,
one emerges out of the narrow valloy upon the level surface of one
oi those large accumulations of alluvial sands and shingles that ave
seen along the large valleys of these mountains; the poweriul force
that acenmmulated the materials that form them is now extinet, and
the circumstances attending their formation, and more wonderiul
subsequent denudation, ave as yet but little understood. At this
spot the vast scouring process was well exemplified, the level pf the
platean on which I stood conld be traced across the valley in and ouf
of its numerous ravines in a perfectly horizontal line of a different
colour, where very small portions of the alluvium still adhered to the
slopes and precipices ; and I do not think I am exaggerating when
I state that its thickness at the junction of the streams below Dirgo
was.over 1,500 to 2,000 ieet. Traversing the level surface of this
platean for abont a mile its edge is reached, and Dirgo with
the valley up to Tanksd is then clearly seen, a narrow green bolt near
the river with barren easy slopes thence to the foot of the hills.

The whole valley is very open,— low cliffs of alluvial sands and clays
ean be traced the whole distance on both sides,—and it is seli-evident
that at no very dist®nt period this prcsentcd a long reach of water. An
aiter sojourn on the Pangong fully confirmed this; it was in fact

12
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a diained portion of that line of lake ; perhaps caused by some local

alteration in the levels of the country.
From Dirgo to Tanksd is a distance of eight miles and the road

quite level. The stream is considerable and contains & small kind of

fish oi which I saw numbers at the Dirgo bridge. The road follows
the right bank for nearly the whole distance, mountains rise to a great
heiélnt on cither side, and at the southern end of the valley, towering
above Tanksé, is the fine snowy peak called in the survey Tanksd
No. 1. The village gi this name is large and a very fuir area is
under cultivation—lucerne grass grows luxuriously, Many of the
houses are built close under a large mass of conglomerate, the stones
firmly cemented in it, and to this cause it must owe its present exis-
tence at the wonth of the narrow gorge towards the Pangong, out of
which the soft beds have been washed away. The remains of an old
fortified post still cover the upper portion of this gonglomerate Wed.
The main stream comes from the southward, and drains the Ling
Yighma valley and the mountains on the north of the Indus river.
It is joined at Tanksé by the small stream that dvains the valley up
which the road to the Pangong runs; this is at first rather shut in and
confined by the mountains that rise in eliffs on either hand, but where
it takes the move direct easterly direction it opens out considerabl Y3
high eliffs of the alluvial shingly deposits again ocenr, forming a belt at
foot of the monntains of the northern side about 300 feot high and
gome 400 yards distant from the stream. Miglib, where T halted,
about 11 miles irom Tanks, is & very small place. At this point a
broad belt of green pasture land extends along the valley, and throngh
it the little clear stream finds its way in a very tortuous course, but
above Muglib this green belt becomes very swampy and on it several
Bml\'mini duck were seen, The stream above flowed over a stony
dibris from the hills, with occasional patehes of grassy and watery
ground, and at about three miles the road passes two little tarns;
these had ])(!Cl'l evidently larger at that season of the year when the
snows are melting, or after an extra amount of rain has fallen. The
physical appearance of the whole Tength of thig valley showed un-
mistakable signs of its having at one period been the bed of a lake
and 1 ar.n induced to ﬂnn}t for a portion of that Mye continuons witlz
the portion below Tankse and that the mass of alluvial above Dirgo
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was contemporary with that above Muglib. Above the two lukes,
Tragimé Bur Tso, there is no longer any water in the bed of the
stream saye at intervals here and there, where it breaks out in a small
vill to lose itself in the loose gra®l a few yards lower down. Over
distances of more than a mile it is deep white sand, the colection of
which is a good deal due to the wind." Down to this sand the talus
from the mountains extends tending every year to increase the height
of level. At the low pass of Surtokh, whence one obtains the first
view of the Pangong lake, this action is nowhere so well seen; this
vidge of Surtokh forms the watershed across the natural exit for the
waters of the great lake and is entirely formed by the loose shingle
bronght down a somewhat large lateral ravine from the snowy peaks
to the south : this bed of talus actually -dividus, part to the eastward,
part to the west, as exemplified in the sketch annexed (Fig. 1), so
that the waters may in some years flow one way, in others another,
1i the supply of water to the Pangong lake were equal to what it
must formerly have been when the glaciers were double their present
size, the continual flow of water would soon carry off these talus
accumulations from the mountains above Surtokh ; there being now
no foree in action for this purpose, the snows of winter and the waters
of the side ravines tend to raise the main valley level every year,
The Pangong Tso (luke) is about two and a hali miles distant from
the low ridge of the Surtokh La, or ‘more properly speaking, its
natgral bar or bund, but the level of the old lake bed extends up to
within a very short distance of the pass. A rise of 150 feet jn the
waters of the present lake would find them again an exit down the
valley to Tanksa, A Trigonometrical station lies close to the water’s
edge, it bears east-south-eadt from a rock, a guarter mile distant ont
in the lake, and is marked with & stone having the usnal dot and
circle cut on it ; its height has been determined trigonometrically to
be 13,981 ieet above the sea. From this mark-stone, a fine view of
the first long reach of this elevated and interesting piece of water is
obtained. Itscolour is of an intense blue, the water as clear as crystal,
but far too saline to be drinka®e ; there was quite a true salt water
feel in the air as the wind blew off it. This was a good site from
which to form a commencement of my sarvey work, as.knobs and
peaks were seen for many a mile along the spurs that descended from
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the ranges bounding the northern shores, Irom the height at which
one stood these all appeared comparatively low ; only on the highest
lay a few small patches of snow, thence to their bases yhas one succession
of shades opycllows, purples, reds and browns, the invariable colonring®
of Tibet—not a scrap of green. My intenfion was to proceed along
the northern shore as far as it was possible, and eventually to turn
north, and work ronnd into Chang Chiingmo. But it being necessary
first to see something of the south side also, I leit the supplies and
sepoys at the spot where we had first struck the lake; and taking
one small tent, T marched on, skirting the southern shore towards
a low point that runs down to and overlooks the whole of the western
end, and forms the termination of the lowgest spur from the loity
snow-bound range, which forms the southern watershed of this basin.
Late in the afternoon we reached a very small patch of enltivation,
with some two or three wretched huts ealled Spang Mik, and the
next morning, by 9 A. or, reached the foot of the low point, named
by the Survey Pankong (%) Hill Station. For so high an elevation,
a considerable amount of green grass, Tibetan furze; and cultivation
occurs on the west side of the hill, baying a few houses scattered
about it, forming the village of ** Mun," the largest in the Pangong
district. I ascended from it to the station by a-short easy pull of
some 1,000 feet above the lake, obtaining a most commanding view,
up and down it, across to the spurs of north bank and high up among
the snowy peaks to the south, where small glaciers just show their
noses above the masses of the old moraines, which extend down to
the ancient level of the lake. Little streams flow down these steep
inclines like silver threads frém the ends of these glaciers, to finally
loe themselves in the silt and’ sands that skirt the édge of the lake,
for only the most considerable of these streams find an exit in its .
waters.  Sach is the one that flows through the little oasls of Mun;
it owes its gize to the streams from three glaciers umtmg some is-
tance above the village. The silt bronght down by these, has formed
a miniature delta, or arm of shallow water, ranning out into the lake.
In the course of a conversation™with the coolies and men of Mun,
1 learnt that some three or four marches further on, the lake narrowed
to a mere stream which was fordable, and that it was not NeCessary
to follow the northern’ shore, where ran besides the worst road, T
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changed my route, sent back for the supplies and camp at Spang Mik,
and late in the evening, they had all arrived. Other advantages
accrned by folloying the south shore, wiz., that I sawmore of my

®ground without having to ascend to very high peaks, there was.-

plenty of water and wood as far as the Chushal river, and the villages
extended farther. On the other hand, the northern shore is very
bare, and water is only obtainable by digging holes close to the edge
of the lake, into these water percolates, but only slightly less saline.
Ou the 22nd July, my march lay over the sandy, stony plain, skirt-
ing the shore of the Pangong, crossing two or three ravines, where
scctions are well displayed of former and higher levels of its waters
in sands, interstratified wigh an angular rubble like that distributed
over the present surface. At about eight miles from Mun, the strag-
gling village of Maruk is passed on the right hand, and the last on the
lake Karkpet is three miles further. The level ground between the
shores and the foot of the mountains increases much in ‘breadth
as one proceeds east, and the stream from Chushal gives, from a dis-
tance, no signs of its proximity, and I was rather surprised on coming
suddenly upon a fine body of water, flowing with a quiet current through
& narrow belt of green grass some 10 feet below the surface of the
plain. Finding plenty of wood and a nice green sheltered spot
under the Bank, I pitched eamp by the side of it.

The extent of level ground here is considerable, quite ten square
wiles, dotted over in the vicinity of the stream with a few low bushes,
and over the rest grows ascanty coarse grass in tufts. Towards the
shore of the lake rise two very conspicuousisolated low rocky knobs a
mile apart, and between these is the cotflaence of the Chushal stream
and the Pangong Tso, Thenext morning I walked across and ascegd-
ed the most eastern eminence, having the strange sounding name of
Taggn Noggii.  This had formerly been a fortified post, the level
space at’ the top was enclosed by a low stone wall, while a detached
out-work had been built on the low spur that ran out on the east
side; none of my coolies, who were all from this district of Pangong,
conld give any account of it, as to when or by whom it had been
built; it must be comparatively an ancient work, still considering hoy
soon events are forgotten by such men, itg age may be only 150 o
200 years, It was a lowering morning ; add before I had finished

\
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my survey work from this p(gition, it came on to rain hard, which
we sat ont on the top; the shower passed off up the lake, and it had
a fine effect on the view in that direction, with the lines of fulling
rain over the expanse of water, and the misty mountains bounding *
its sides. The state of the plain which, when dry, is covered with
a hard incrustation of lime and a salt, that crackles under the feet,
had now by the wet been turned into a sticky loam that adhered to
the boots in huge lumps, and remained like a cement upon every
thing it came in contact with. One and a hali miles beyond Toggi
Nuged low spurs abut upon the lake in clifis of 150 to 200 feet
high, and the way leads along the narrow ghore at their footy with
very deep water washing the bank. Passing one large bay we round-
ed a low narrow point of beach ouly to find the gxistence of another
bay, called Philrsook : this forms the boundary between the Kashmir
Rajah’s territory and the Chinese district of Rudokh. Phiwsook
formed & circnlar sheltered little lake in itself, a narrow strait only
conneets it with the water outside. It was evidently of great depth
in places where the hills came down in eliffs upon it, a narrow beach
ran along the foot of these formed of talus cemented by lime. The
bay formed a perfect harbour, in which a line of battle-ship might
have floated, and sailed in and out of. Were this lake in a less ele-
vated region, or on a line of trade, how useful would the wafer com-
munication prove up and down the extent of its two long portious.
The first or lower lake is 40 miles in length ; the second 33, giving
a total of 73 miles, exclusive of the upper long portion beyond Tso
Nyak, which is quite 18 miles.

_ I shall not detail each day’s march, winding in and out of the bays
of sthis long length of water, but will attempt to give a general de-
scription of it, connected with which are several points, both curious
and interesting.

The first that must strike any one of observation is the evidence
of this lake having been formerly fresh for its entire length. Myriads
of dead fresh-water shells now strew the shore: these, thrown up by
the waves in a long white ridge, lie so thick in some of the bays they
can be taken up in handsfull. They are principally of Lymnaea and
Planorbis ; but though I searched diligently, I never found a large
pivalve, only one very tiny Pisidiwn that I found inside one of the
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specimens of Lymnea ; nor did I ever find a living specimen, which
I had hoped to do in the upper lakes, where the water was very
slightly brackish. When these shells existed, the former lake must

~ have had quite a different aspect from its present one, and in it must— =

have grown for the sustenance of these molluses beds of water plants,
while its banks would have been fringed probably with grass and
rushes. In the lower lake there is not a vestige of any sort or kind
of plant, the beantifully blue clear water washes a bank of sand and
pebbles, the latter perfectly free even of algee. This is not the case
beyond Ote, where the water is much less salt, there the stones under
waten are extremely sli ppery.and covered with vegetable growth. At
this part also, patches of a coarse water weed are also seen here and
there along the shore, but not growing lnxuriantly, and evidently
making a struggle for existence, The waters of the western end are
far more salt than those of that near Ote, noticeable eveff to the taste,
but it is not until the stream that connects the two portions is fairly
entered that it is by any means drinkable ; thence for the whole dis-
tance eastward, we used the lake waters save when we had the Tuck
to find a spring of really fresh. By looking ont carefully, we discover-
ed springs in three places flowing out from under the bank; and in

one spot, these springs were bubbling up for some distance out into’

the lake, rendering the water quite fresh around, It was quite a
pleasare to see the poor yiks who carried our baggage take their fill
of it, when for three days they had drank nothing but salt water,
A curious feature of the Pangong is the almost entire absence of
streams, whose waters find an exit in it, considering the great arca
that some of them drain; for, with the exception of the few glacjal
rills and the Chnshal stream on its south shore, and the stream atthe
extreme west end, from the Marse Mik L, there are none. The northern
share is particalarly dry, not asingle rill joins it for its entire dist
antil arriving at *“ Pal,"” on the upper lake; and the s
said of the southern shore, from the Chushal fiv
many miles beyond. Many of the ravines hay
considerable distance, but near the lake have broad dry beds from
2 to 3, and up to 5?0 Yﬂr«:s in :zreadth of rabble and sangs, T may
instance the very large lateral ravine at (
which runs bucl;y iuto& the snowy mountnins) t:f, (;:xe 10|1gcs% drnchiof
ung Chilngmo, for

ance,
me may he
er to Ote, and for
e their sonrces at 4

/

,I/‘

4



oy

-+

1868, Voles on the Pangong lake district of Ladal. 03
'

a distance of 40 miles, draining altogether an area of nearly 400 square
miles. The silt which in former times has been carried down from
the above area has formed the plain of Ote, the broad barrier to what
would otherwise be a continuous long reach of water. This was no
doubt the old configuration of the lake, for a rise of some 12 feect
would cover the greater part of the Ote plain even now. In nemdy
all the higler ravines, water is plentiful, and glaciers of the second
order are seen, but the streams are all sopped up in the broad bed
of the main valley which acts like a perfect sponge ; the stream breaks
out occasionally here and there only to hide itself a few hondred yards
down, the last water seen being.above the Yort of ¢ Lanakh-khur,"”
but it nowhere is seen to flow into the lake, being lost in the sands
%f the plain. ;
Another point in the history of this lake, on which may be based
a good deal of theory as to its older aspect, is the former size and
extent of its waters. On every side uemistukeuble traces that the
level was much above the present one, are seen in the lines of old
boaches and in the beds of sand, containing the fossil remains of fresh-
water shells,* interstratified with beds of angular débris, which T
mentioned before, are to be seen in the little dvy ravines that cut
throngh the plain, over which the road from Mun to the Chushal
stream runs.  Fig. 2. is a rough section of these beds, in which No. 1
represents the present plain of surface ddbris, the seattered talus of
rocks brought down from the mountains of the south bank, when the
small glaciers, at present only two to four miles long, extended nearly
down to the lake, as proved by their old woraines still to be seen.
Winter snow and the water action of time have spread their materials
far out, nearly down to the water’s edge. No. 2 are fine sands and
arenaceous clay, such as wonld be now in the process of formation
near the ddbouchement of the Chushal stream, perhaps a little coarser,
which & moister ¢limate would entail. It contains shells and stems
of plants. No. 3 is a bed of angalar débris, the same in every respect
as the upper bed, No 1, but much thicker. No. 4 again are sands,
like No. 2, containing the same shells. No. 5, débris as beds 1 and 3.

# Thogo fresh-water shells are the same as thoso now fonnd on the edge
of the lake, while the stoms of plants are plainly discerned ; where these last
are seen, the sandy clay i3 generally tinged with an iron coloar.

13
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Fig. 2.

.

This section proves great thanges, and also, T think, that the lake
existed prior to, certainly during the latter part of, the great glacial
period in the Himalayas. Whether the scooping out of the depression
in which its waters lie, is due to glacial action in the first instance,
when this high region was (as is most probable) deeply overlaid by
ice and snow, is a hazardous question, and one rather problematical.
From the alternation of the beds of débris and finer deposits, we can
infer that there have been changes from milder and moister seasons
than at present exist, back to colder and drier; during the first, beds
like No. 8 wounld have been deposited by the increased transporting
power that would have carried the materials further out into the lake;
while, at the same time, the level of the waters would naturally have
been much higher. Tts waters must then have generally held much
silt and mud in snspension to form the shell beds of above scction.
At the present day, no deposit of any kind is taking place, save per-
haps near the debonchements of the Chushal, and the extreme western
tributaries, A closer inspection with some levelling wonld, I think,
gomewhat clear up the mystery attached to the huge masses of
alluvial deposits seen in the valleys of all the great rivers of the
western Himalayas, from the Chang Chiingmo and Leh, to Skardo
in the valley of Kurgyl and valley of Dras, and on both the Jhelam
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and Chandra-bagha (Chenab) rivers. Give a greater rain-fall to the

- Pangong district, and a lower snow line (now above 20,000 feet),

the ravines would be seen with fine running streams in them, and,

“allowing time, would cut through the barrier at the Surtokh La;®

and eventually down through the whole length of the alluvial deposits

in this lake basin, the large valley and its tributaries then drained

would resemble most closely on either side the sand, shingle, and
conglomerate deposits now seen at Tanksé and on the above-named
rivers, These deposits at Ote would be somewhat higher, and would
cover a greater area from the junction of the great tributary there.
The height of the waters of the Pangong have much diminished,
and are diminishing at the present day: the first travellers who

‘visited it, now some years ago, would I think find a marked difference

on its shores.. The coolies of the district assured me that formcr}y,
say 30 years ago, it was not practicable to proceed along the sonthern *
shore, following close to the edge of the lake from Phirsook to Ote,
which at present is quite easy——even yiks can be taken.. Only in
one or two spots was there any difficulty, where the clifis approached
close down to the water’s edge, A rise of 15 feet would bring the
water close to them, and even 10 feet would render such placees quite
impracticable for animals and nearly so for man. From other inform-
ation I could collect, the fall must now be from 1 to 1} feet per
annum. e difficult spots mentioned above have only been practi-
cable for yiks for the last four years (1863); before that time the
track lay over a rough ridge a short distance back from the shore.
The men of the district also said that it is only for the last 20%years
or 50, that the waters have fallen at this rapid rate. The rock that
lies out in the lake at its western end, distant 1} mile from the shore,
is about 5 feet high. It has only been noticed for the past four
years, so this would again give a fall of about one foot a year, Again
the numerous lines of the beach marks,—and at some points as many

as five and six can be counted,—denote falls of lovel of about a foot.

# The rock bounding the north side of this pass is o hard crystalline lime<
stone, nearly on edge, up to the plane surfuce of which the ridge of detritug
extends. The depthto which the rocks iu sita have been eroded prior to the
talua that has since been precipitated againgt them, is in all probability suffi-
cient. to drain the wholo extent of the Pangong and valley towards Tanksi,
if these present accnmulations were removed,
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These all lying close to the water’s edge are very recent, as evidenced
by being so well defined. But as a proof that the waters oi the
Pangong lake in former times have fallen below its present level, I

may state that on a long point of land in the little bay of Phitsook “3

in deep very clear water, I looked down upon a terrace 10 feet below
the surface which terminated in a cliff, where the stratification of
the sand and clays could be well seen, the “hottom was not vigible
beyond this, and it was too far ont to sound the depth. This would
. be the section, %
Fig. 3.

7

LY

The only deduction to make from such comparatively recent changes
is, that the level of its waters hag been alternating with moist
and dry periods of time, the slow process of which may be even now
going on ‘almost impereeptible to man: the water of the Pangong
depending as it does mainly on the winter snow, (query, may not
the snow-fall in this part of the Himalayas be much less now than
formerly ?) and the country passing through a period of diminishing
falls, Slow as such changes may be, they are by no meauns impro-
bable or inupossible. The western end of the Pangong Tso lies as nearly
as possible in latitude 34° and longitude 78° 30, thence its direction
is due south-cast to latitude 34° 407, it then takes a bend casterly
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and follows that latitude as far as Noh, in longitude 79° 50°. The
monntains to the north-west of the first long reach are of no great
apparent elevation ; in July there was very little snow to be seen,
and only on the very highest portion, or the main- range, which
nevertheless is from 18,000 to 19,500 feet high ; the Highest peaks
being 20,000 ; but the level of the lake being 13,931 feet above the
sea, detracts considerably from their great altitude. The terminal
knobs of the spurs from the above range lie close on the edge of the
lake, rising to the height of 600 to 1,500 feet, generally terminat-
ing precipitously, and the lake "I should imagine is excessive-
ly deep at such places. Tt would be a most interesting scientific
enquiry to sound with some portable kind of boat the depth of this

lake, To the south-west a high range runs parallel to. the lake, ®.

some of the peaks on which attain an altitude of 21,500 feet ; this range
terminates in a peak above and to the east-sonth-east of Tanksd,
which is 20,003. The above fine line of mountains, covered as they
are with perpetual snow, and their ravines terminating above in small
glaciers, form a fine boundary to this valley on the south. The
southern watershed follows the lake very closely as far as Ote. It
there extends further south, and between that place and Pal, severtl
very large lateral ravines descend into it, all with the usual broad,
dry, gravelly beds, the largest of these ave the Algrong, Tengun,
Kiam-8urpo Loombas, or valleys. On the northern shore, beyond the
very large valley of Chang Burmah, which finds its exit at the Ote
plain, there is another, the Dal-Loomba, that drains the considerable
tract of 150 square miles; the silt carried down from this has narrowed
the lake very much, forming a low point jutting out into it, and has
contracted the waters to a quarter of a mile in breadth, Altogether
tho mean breadth of the second lake, *Tso Nyak,” or “middle
lake” is much less than the first or true “ Pangong.”

Wherever a tributary ravine joins the shore, there is grass, scanty
as a rule, and of a very coarse kind. At Ote it is.much richer,
especially in the vicinity of the stream that unites the two lakes. On
both banks of the second lake, wood is found in plenty, growing
luxuriantly in places; at Algrong and Numkffm it formed a scrubby
jungle, but on the northern shore, at Siling, it was met with no
more, and the only fuel was a stunted plant which tl.u-ows out n gdod
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deal of woody root, and is found all over this country; and I never
found a scarcity of it even up to 18,000 feet in the Chang Chiingmo,
save where the ravines were very rocky. Descending from the small J
ridge between: Paljing and Pal, the extensive plain near the latter
comes in viex’v, bounded by low spurs on every side save the east,
where a conspicuons peak rears its head. A small stream winds its
\vay through the castern side of the “ maidan,”
being the only one on the northern shore that does so. Three and
a half miles beyond Pal, the second lake ends, and a stuall stream
is found flowing into it through half a mile of sandy flat ground,
beyond which is another lake, called Tso Rum, having a length of
about four miles. After crossing again some flat ground, Lake Tso

® Nyak, (the second,) is reached connected as before described with -
Tso Rum below. Near the northern shore of this last is situated { '
the small village of Noh, a short distance up a tributary from the
north.  This place T much wished to visit, but as will be shown
further on, T could not manage to accomplish it. On the northern
shore of Tso Nyak, the effects of a very peculiar natural force may
be secn; at intervals a ridge of sand and earth runs parallel to
tNe line of beach, at first T attributed this to the action of waves,
but observing the large proportions of these banks in some sitnations,
and at last secing the ridge quite 6 fect high ; and, moreover, that
the bank had been fairly turned up, as if with a gigantic plough,
I was fairly puzzled to account for such an appearance, and én ques-
tioning the guides then learnt, that during winter, when the lu.ku
is frozen over hard, the water naturally, accumnlates under the ice

When the pressure becomes
liberated

and joins the lake

and flowing westward can find no exit. :
too great it tears up the frozen earth on the shore and being ;
flows over the surfnce of the ice. I give a slight sketch (Tig. 4.)
of a section through one of these banks, showing the old surface Bree
still growing on the perpendicular face of the apheaved ground, which
of course is on the inland side. On measuring this, I found it an inch

or two over G iect,
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1,{ I noticed also that the banks were higher*and better developed o
l 1 > on the western curves of the bays. One reason for this may be scen
.’/ by a glance at the. accompanying diagram, (¥ig. 5.) where a, a, a,
n 3
Fig. 5. .

represent the shore of the lake, the watérs of which have a tendency

L to flow west, in direction of the arrows. These waters (?) suddenly
/ increased by springs in bed of lake, and subjected to the upper
/ pressure of a frozen surface meet with anothor resisting force in
¥ the curve of the bay at B. That line where the ice, united to
the frozen ground, meets the dry soil into which water does not
[ percolate, and is consequently eomparatively dry, would be the
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line of least resistance; and upon that line the disrnption wonld
take place and”the pent up waters flud an exit. Where tf bank
is sandy or clayey and covered with grass, it wounld be turned up
in the manner as shown in Fig, 4. In spots where the shore is
gravelly, the water seems to drive in the sand and stones before it
Jrom the bottom of the lake ont upon the shore, and this being a
continuous annual action it has in some bays formed a bank quite
8 feet high.* Whether this phenomenon has been observed before on
other lakes T do not know ; it could not take place even here, did
not this lake Pangong receive a large amount of water from the
east, with a determination to flow towards its old natural exit near
Likoong. During summer, evaporation no doubt carries off a great
amonnt of the surplus water that drains into it, but in the winter
this must cease, and with its upper easing of ice the water to free itself
thus tears and roots up the bank in the curious manner above detailed.

During the whole time I spent on the shores of the Pan-
gong, the only animal T saw was the Kyang, or wild ass of Tibet,
a few couple of these were grazing on the grassy maidans of the
northern shore® Of the birds, geese were plentiful in the stream
between the first and second lakes, and T saw many young: broods,
The Brahmini goose, teal, a red-headed diver with white body, and
o very black plumaged duck, made up the water birds. There was
a great scarcity of the smaller birds, a sandpiper and wagtail were
occasionally seen on the shore. The large fish-eagle was plentifu]
at Ote, attracted there by the fish which are seen for the first time
in the slightly brackish water flowing out of the upper lake ; this
lake is full of them, they much resemible tlie tench iy shape and
colour, only somewhat longer in the body, and are covered with slime
like those fish. T had fortunately brought a rod, and g its et-
ceteras, and had near Numkuam, in deep water under the rocks, o very
goodafternoon’s sport, eatehing some five and twenty ; they rap about,
a pound in weight, the largest T caught being abont 4 s, They
would rise at a fly when the surface was much l'ipplcd, and mi";
them rising at gnats, T managed to catch two W

uat ith a smal) midge
ly, the first artificial T fancy ever thrown on these waters; but tlejpe
. ‘ he most Paying bait

after all was dough ; this thity took readily enough, and 1 might |
Hve

extreme eclearness is much against fly-fishing, "

1
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canght donble the number in another hour, but had _to move on to
camp. These fish formed a welcome addition to®our food as long
as wo remained on the lake, I supplied my old Bhut Moonshie and
some of the gnard with hooks and lines, they became fierce fisher-
men, and brought in good bags. It is a fine sight to see the lake during
a storm, when a good strong wind is blowing down a long extent,

- of its surface, and dashing the waves, which rise to a considerable

height, against the®hard rocky shore: I had t}li!'fortune to see its
surface in this state one morning, and sitting down watched the
waves rolling in; it was a minature sea, and Pangong waves brought
up thoughts of beaches in old England. Though the country is sobarren,
the lake has its beauties in the varied tints of surrounding hills and
mountains, and the rich deep blue of its waters, becoming quite of
an emerald green colour as they shallow near the shore. During
the s or months the lake is quite deserted, and we did not fall
in with a soul the whole distance up to Pal, or we might not have
got so far. At that time of the year, the flocks of shawl-wool goats,
sheep and yiks, are grazed in the higher valleys on the young rich
grass that springs up in some places after the snow has left the
ground.eDuring winter they are brought down to the level * maidans’s
near the lake, and Ote, I was told, becomes dotted with black * Cham-
pa”* encampments. Snow, they said, never lies long at Ote, though
the lake freezes all over very thick, and the degree of cold must
be very considerable;—what a glorious expanse for skating the lake
must then present! The Champas or Changpas, who spend the
winter on the lake at Ote, come from both Noh and Rudok. The said
plain is a disputed piece of ground ; the men of the Pangong district
claim it, though judging by the site of an old fort standing on a
low rock on the north-western side of the plain, I should say it
undoubtedly belongs to the Lhassan authorities, by whom it was
built years ago: proximity of Leh and greater power of the Thana-
dar there, places it in the Kashmir Rajah’s terrvitory. Walls of stone
and earth are built up as a portection for the tents against the wind;
and to render them still snugger, I observed that the interior floor
had been dug down to a depth of 8 feet, which must make them
warmer abodes. I found the summer winds of this country cold

# ¢ Champa,” the nomadio trides of this country.

14
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'cnongh, what the winter are like I can well imagine : the amount
of comiort, in & t¥nt on the edge of a frozen sheet of water stréfching
for miles, must be a very minus quantity. During the whole period
of my sojourn theve in August 1863, the weather, with a few solitary
fine days, was miserably cold, nothing but clond, sleet, and raine I
may have seen it under disadvantageous circumstances, and I trust
at times it does enjoy a little warmth and brightness.

On the 1st of A'n.gust we reached Paljung, amd in the afternoon
of that day came in sight of the first natives we had seen, viz., three
men driving some yiks in our dirvection, they saw us at the same
time, and turned and bolted ; we followed, but failed to overtake them,
—it being about two miles to the point they had rounded,—they had
disappeared up some lateral ravine out of sight : our approach was, there-
fore, known to the Rudok men. It rained in torrents during the night,
camp was pitched at Paljung, where a long broad nulla bed came
down to the lake, and a low long promontory ran from the hills on
the north out into it. Our road mext day on towards Pal lay over
this, it being a very long round to follow the shore under the cliffs,
From the low pass the broad dull green pluin of Pal was seen, and
on its eastern side we discovered the black tents of a small Tartar
camp. As our approach was now certainly known to these people,
we bent our steps towards them. Three men came out to meet us, and
turmed out very mild individuals, one being a Lhama or priest. Their
dogs, of the large Tibetan breed, were much more noisy and furions
at the intrusion of strangers, and were not to be .reconciled until
long after the tents were up. These Champahs informed me that
one of their number was «about to ride into Noh at once to give the
news of our arrival, and have it thence sent on to Rudok, T at once
sat my Bhut Moonshi down to write a lotter to the Governor of
the place, requesting that he wonldsraise no diflicult
the glace a visit, and see its monasteries, dee.

The nexttwodays I rcmn‘ilwc.l at Pal, for the hills were buriod in
dense cloud and a good deal of rain fell, 50 that T was unable to proceed
with any survey work in an eastern direction i on the third (:nvut:;!(
Zimskang of Rudok rode in with some twenty followers it s the
his tents on the other bank of the littla e Hished

stream, an(
X ) Came over at
once to see me, He was o natiy e a
: e e of Lhassa, a short, stont.

y to my I)n)~ing

jovial

-
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fellow, and brought a letter from the Governor of Rudok, and a
white scarf, together with a present of two damuns (bricks) of tea,
and some sheep and goats for my men. The letter was then read
by the Moonshie, and was to the effect that it was not in his power
to give me leave to visit Rudok, as he had strict orders from his
superiors in Lhassa to prevent foreigners crossing the frontier, and
that it would eventually be known if he permitted it. He added that
he could not use forge to prevent my further progress, but he trusted
I would not lose him his appointment by so doing, and that I would
accept the presents as a sign of friendship. Having received orders
not to bring on any collision with the Chinese officials, I had to
give up the idea of seeing Rudok, but I held out for one more march
towards the place and gained my point, but not before showing
gome anger at their absurd wishes. The Zimskang again came over
after my dinner about 9 o’clock at night, to beg I wonld not proceed
any further; but I said they must abide by their first agreement.
The afternoon of that day I was enabled to ascend the limestone
mountain east of camp and fix my true positiod, the range around
Rudok and the eastern end of lake were also again visible, and I

+ was cnabled to get intersections with other rays. The 5th broke

fortunately clear and bright, so I started early along the shore of
the lake in direction of Noh, my friend the Zimskang, stuck to me
like a leech the whole day with a few of his men, and a curiously
dressed rabble they were, with their enormous flat mushroom-shaped
hats, and all mounted on little scraggy but sturdy ponies; they were
all very jolly and amiable, T made no secret of my work, and showed
and explained the map of the lake to him, which he thoroughly -
understood. I have found the people of Tibet far in advance of
Hindustan as regards drawings, and what they ave intended to
represent. At a small hill called Tobo Nokpo, whence I had
promised to return the previous day, I fulfilled my agreement evident-
ly to the great pleasyre of ghe Zimskang, who was now more plea-
sant than ever and thanked me with- many salaams. On the 6th
August my tents were struck to leave Pal, and the Rudok men did
the same, I was invited over to their tents, previous to starting, to
partake of a parting cup of salted tea churned with butter, which
is always kept simmering on the firg; it is by no means a bad beverage



- which they were sent out on the hill side to
shrub having a seent like lavender,
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when made with good fresh butter. I gave him a few presents
and we parted, 3

At the eastern end of the Pangong the hills somewhat decrease
in altitude, the highest lying to the north of Noh, Looking i.n a
divection due east from the higher points I ascended, the country
appeared flat but undulating, and I observed in the far distance two
or three pieces of water, these may turn out to be connected with
Pangong Tso, probably bounded by steep sides which were not discern-
able at twenty miles, they may extend for some distance ; the breadth
of this high region was considerable, and extended up to a snowy
range that rose suddenly on the south. The more level surface wag
not bounded by any mountaing, and was seen stretching to the horizon,

The morning we left Pal was raw, cold, and cloudy ; the road lay
north-westerly for some distance over the dead level plain, that showed
(iistinctly it had once been covered by water, for dead fresh-watey
shells are seen for some way ; we then rose from it oyer g long very
gradual slope of some three miles which at last contracted into a rg-
vine, bounded with very low and easy scarped hills, A portion of this
ravine was well wooded with the same kind of shrub as grew along the
shores of the Pangong. The little cgmp of Champas continued their
march with us ; and had we been one day later coming into Pal, we
should have missed them altogether a
without meeting a sonl, Nearly all their worldly goods were carried
on sheep, only a few articles on the ponies which they rode. The
women drove the.former, and, in fact, did m

ore in the packing, unpack-
ing, and pitching of the tents, than their

lords and . masters ; after
collect the roots of o low

One of the girls was very nice
Jooking, and wore o peculiar head-dress which js not seen on the

Ladakh side, The usually narrow fillet of cloth worn by the Ladalki
women was treble the unsual width, and covered with torquoise anq
silver ornaments ; near the attachmeng at thg forehead Was a bar of
gilver set with small torquoize, pendant from which 5o a5 to lay on the
forchead were & number of silver coins attached by short strings of
coral beads, the effect was very good. I had the young lady bl’Ollght
over to my tent, where she sat for her portrait, and was delighteq gt
the drawing made of her. MThe Sneamping ground e called Toho

nd gone straight into Noh °
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Rubern, and was a level piece of green grass, with several good
streams of water flowing across it, for curions enough the higher
ravines of the country have plenty of water, but they are all absorbed
a few miles down in the sand and gravel of the broad water ways.
The valley was here high, broad, and nearly level, the mountains were
of no great elevation above it, not more than 3,000 feet; the lower
slopes falling gradually from them into the valley, which was patched
with furze of stunted growth, and plenty of good grass. The morning
of the Tth broke clear, sunny, and bright, with a fresh breeze, we
started early and gradually ascended the valley to the passin our
front, called the Dingo La (16,270 feet). On the top the ground was
nearly level, expanding into wide open ground to the north; on the
leit rose a hill about 1,000 feet, which I determined to ascend to
obtain a view over the hills- and country around. Walking a short
distance up this, a small tarn was seen in the centre of the level
ground north of the pass, which had once evidently extended over
the greater part of its area. Scattered plants of rhubarb are here seen
but very tough and acid. The rocks were all of limestone formation,
with a strike nearly east and west. I found no fossils, but it resem-
. bled in appearance the palmozoic yocks of Dras, &e. I obtained irom
the peak a fine view, but could see no more of the eastern end of the
Pangong near Noh, on account of a dense haze in that divection. I
was much disappointed and could only fix a peak or two looming up
through the mist. My own camp and the Tartars had gone on, and
I quickly followed them down the valley. This was very characteristic
of these regions, spreading out into a broad gravelly plain, on the left
gide of which was a sharply defined sgarp showing its general level had
been uniform ; this plain forms the head of one of the branches of the Dal
Loomba. We parted with our Champa firiends at a place called
Chuchan, where they encamped to graze their goats and sheep for a
few days, while we proceeded on along the side of the hills of the
right bank rising grnduauy to a low pass called Sa Lam, and descending
on the other side to another broad tributary of the Dal Loomba, which
at this spot branched into three broad arms that penetrated into the
mountams on the north for some eight miles. The longest of these
valleys had a direction north-west, and up this our road to the Chang
Chingmo ran ; no water was here to pe found, and it was not until we
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had procceded another two miles that water was fonnd in the bed
of the ravine, Where we halted fuel grew in plenty—the yellow
flowered Tibetan furze, differing slightly from the European in not
being quite so thorny. The vallex was still broad, but the hill sides
descended into it with steeper slope, it was here called Drukker.
When on the Sa Lam a horseman was seen riding down the valley
from the north, who joined us. He had come Trom an encampment up
the valley, and said he was sent to escort us on to the pass ahead.
Our movements were, therefore, well known, though we should not have
supposed a human being to have been within miles, but the Champas
were evidently on the watch, and espied us the moment we topped the
pass of Sa Lam, Between camp and the Demjor La, the valley bore
the same chavacter, save that the broad gravelly bed was covered with
a luxurinnt growth of furze, this swarmed with haves, which got up
in all directions, and I had some good shooting. The Demjor La was
reached about 10 o'clock, T found it by boiling point thermometer to

be 17,465. The rise was gentle the whole way, and it fell in like "

manner into the valley on the north. As I came up to the usnal pile
of stones on the crest, two fine Ovis ammon came round a spur to the
right, at abont 200 yards distance. T managed to get a little nearer,
but missed them. A fine mass of hill rose to the south appearing
easy and near, T sent the camp on to the stream below and,commenced
its ascent, This was a good deal steeper and furtlier than T had antici-
pated, proving to be 20,240 feet high, but the labour was rewarded, for
from the summit T obtained a splendid view, and
of work ; massive snow beds still covered the top, and the wind was
bitterly eold. The mountains toghe south of the Pangong were well
seen, with the great snowy range fiear the Indus beyond Rudok ; and
I still longed to go on in that direction. Of the mountains to the
sonth and west, there was a fine view of a country blcak,.unke(l,
stony, and inhospitable ; only in a tributary of the great Chang Burma
Loomba, whenee was a way to Ote, was nnytla'ng green, a little grass
and furze there skirted the stream. Work being finishe
soon down again upon the level ground of the v

did a large amount

d, we were

; : alley ; and on a picce
of very wet ground, I was surprised to flush g snipe, It W"‘S*b"ttc"

Pot aswe conld find,
Our Champa gui

cold evening, but the eamp was in as sheltered q g

and there was some good grass here for the yiks, |
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took leave of us on the Dimjor La, so that we proceeded on the next
day alone. The valley below camp took the usual configaration and
ran towards the north-west, with a bed about one fourth of a mile broad.
At about three miles we reached the confluence of a large valley from
the north, .and up this I determined to proceed, and thence ascend to
Kiepsang, trigonometrical station. Several Kiangs were here seen,
and up the yalley numcPous Tibetan antelope. After marching up the
gravelly wide bed for five miles, whose main tributary turned to the
east, and ended in an extensive elevated plain on the surface of which
lay some large snow beds, we were rather at a loss to find water. T
took the eastern branch, while the yiks and servants proceeded np the
western (the Nertse Loomba), towards & patch of green grass where I *
thought water would be found, and this proved to be the case. From
this the staff on the top of Kiepsang was visible, and & very delightful

. little pull-up it looked. I followed the castern branch to a low pass,

which overlooked a narrow gorge that terminated a short way down

* on another high level plain. There was no track of any kind to be

seen here, and my guides told me that the country on beyond wag
grazed over by a nomad tribe, called Kirghis, who did not own
allegiance to the Rudok authorities ; that they were great thieves and
robbers, and occasionally came into Tanks? to exchfuge their wool for
grain, of which they had none, These are the people who wander
over the plaing, thence to Ilchi and into a terre incognita on the east,
It was not until late that T got back to camp, going to bed with the
prospect of a stifi ascenf next day. I wasup and off very early, taking
some breakfast with me ; at this hour it was very cold, and the water
of the little stream was frozen hard, and the backs of the yiks were

‘quite white with frost. T took thé line of a ravine which led up to

the ridge east of the Kiepsang staff, the ascent was most fatiguing,
over thé loose angular débris that filled the steep bed of this ravine, 4
whose waters were frozen into water-falls of ice. In this ravine we put
up from under a rock a hare so benumbed “with cold, it could not rui,
and it was knocked over with a stick by one of my coolies, to lis
great dohght‘ On reaching the ridge, there was still a long pull up
to the P°l‘-': but the view recompensed all the labor to legs and lungs;
the ascent was 3,200 feet, the peak leing 20,035, while the camp
below was about 16,800, Bleak wastes of bill and wide dry drainage
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conrses met the eye to the north-east, backed by some ligh mountains,
whose loftier peaks were covered with snow, and thréw down some
small glaciers, To the south the great tributary of the Pangong, the

Mipal valley conld be followed for many miles, high rugged angular B

mountains bounding it on every side. It was very, very cold, and I
could scarcely do my work, or hold the pencil, the clouds were gather-
ing up fast ; and before I leit the peak it hall begun to Wsleet, I got
under the lea of the ridge for breakiast and made a brew of tea in the
boiling point thermometer pot, of which I gave a tot all round to the
Bhats, and then descended on the western side into the valley below ;
by skirting the hill sides down into the ravines and over spurs, we
reached by evening the Kiing Gang La, 17,259 feet, on the boundary
of the Kashmir and Rudok territory. At this pass are stationed
throughout the summer months a guard of a few Rudok men,—these
We now met,—and who got a dose of chaff from my Tanksé coolies, for
thus being taken in rear, but they were very good humonred, and said
that they were now off for their homes, and leit that day with their®
Ponies, black tent, tea churn, &e. We sawa good many antelope during
the day. Near the pass was a great thickness of the conglomerates,
sandstones, and coarse shales, seen in the Indus valley, which formation
it is most curious to find having so wide an extension in this direction.
This opens out a wide field for geological speculation. The sonth-west
wind was bitterly cold all the aiternoon, and in the tents, though they
were in a somewhat sheltered ravine, it was very cold all night, The
next morning we proceeded down the ravine to the north, which was
grassy for some way. The coolies who had gone on with the brealk-
fast things came upon seven wild yiks, who went off down the valley
and were not secn again ; they are, T believe, Very wary ; great numbers
are to be seen here later in the season, when they are driven out of
» their higher hctuntq b? snow into these lower grazing grouuds; which
were covered with their traces.  They occupy this part of the eoq
from about t.he gud of October nntil March, the larg
-away into the high plains on the north, though
out the year in the neighbourhood of the Pungo
are met with south of it, Abont halj way
very congiderably, and a mass of rock
centre of the valley, a narrow gorge to th

ntry
er numbey roaming.
S0me remaiy throngh-
ng, but I do not think
down, the ravine narrows
quite detacheq rises in the

e west l}ciug the direct yonq
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to Kyam; by this the coolies proceeded, while I took the enst sxde,
crossing a low connecting ridge. Numbers of hares were seen, and I
bagged a couple for the pot. I fell in near this, with a Mr. Turnor,

* a traveller from England ; and when I told him the beat I was going,

he said he would accompany me. He had been searching for the pass
by which M. Schlagintweit had gone towards Tlchi ; but by the natives
with him  (for he could not.speak Hindustaui) had been taken off 1 n
tltis dlre(,non, quite a contrary point of the compass. We marched on
together, reaching at last the main stream of the Chung Chiingmo,
called Kyamgo Traggar; this was broad, and a great thickness
of alluvial deposits were exposed on its sides. It was an alluvial plain
in its transition state before the river had cut its way down to the
solid rocks. Its former levels were beautifully shewn in a series of steps
and terraces, of whigh as many as five could be counted.

At the point where we descended from the alluvial terrace into thie
afil of the Kyamgo Traggar, there was a small rill of water, but this
the wpeared about half a mlle on, where the valley narrowed consi-
our wg, and the hills rose on either hand in high cliffs of limestone,
foot of ta regular gorge, through this the wind blew with great violence
and the mastward, and dark angry clouds hid the mountain tops: it
The summitly setting in for a stormy aiternoon. We pushed on, .
level of the winst the strong gusts of wind, and the gorge widening
mountainseeded at last brought us to a broad valley spread over with:
ice, an’matter, The mountains still towered in cliffs to the south, but
also very gradually from about 13 miles to the north, towards the
up j ridge of Samkang and Chamkaug. It now began to snow hard,
to t we got under the lea of a low cliff, and sat there nntil our coolies
pune up, when we pitched the tents with great difliculty for the tent
pegs would not hold in the gravelly bed of the stream ; but by means
of large boulder stones, this was accomplished. It was a miserable
evening, snow falling until sunset, and lying-on the top of the tents
wand in dry high spots. When the clonds broke at that hour, beauti-

ful appeared the surrounding mountains with their white Covering, the
fleecy clouds, drifting up against the sides, added greatly to their height;
the whole suffused with a lovely ro%e hue, and the sun shining upon
the wet surface of the many tinted rocks, brought out their colours
brighter than ever. Fires were soon blazing away, and we got on

16
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dinners as if nothing uncomiortable had happened. One must givo
the Indian cooks immense credit for the manner in which they work
under the discomfort and difficulties that must from time to time

Lappen on the march. 4

The valley ahead of us appeared to end at about six miles distance,
and thus it had been sketched in on the rough reconnoissance I had,
80 the next morning it was determined to leave the camp where it stood,
and go on ourselyes to the main ridge. of the valley, and return by
evening., Alfter breakiasting we walked up the soft gravelly bed of
the river for abont four miles, it then narrowed considerably, and toolk
a bend to the east-sonth-east and at three miles further on divided into
two large branches: we followed that having a nearly due east course,
From the mountain spars having approached so close to the broad bed *
of the Kyamgo Traggar, the absence of watergind it having also .
taken a bend, we had been led to imagine its course here ended, b“?;“
this we were both of us much surprised to find was not the case, "/“‘“d
we now beheld ahead of us an enormous broad gravel covered o™ ™! ;
stretching away to the foot of mountains at least 18 miles fwe® ‘h_""t'g
the eastward. It was quite impossible to reach the main r:_.;lomemt.cs,
day, so I sent a coolie back to bring on the teuts. This c":_]“ 'f;’-""“\“fwu
~had the most peculiar aspect of any I had yet seen, but - this 1:;,;&101'1;
dry gravelly bed a good deal of the nature of those valle, '.[thelsou"h-:‘;:!:
between Pal and the Kiting Gang La ; its elevation was n.b‘ t'lfl‘:: Thi
feet, and its breadth in widest part about two miles; ﬂ.'c ridgds” i.ch wos
bounding it to the north, lay about four to five miles off, but werd o
8,000 feet above it, and the spurs came with a very gmdua.l inll- tow.vhllcy
the valley. 4On the south a very low ridge of about 500 fect, I'l'.nbm
not-more tlmn.SOO, separated this valley plain from nnnlllt‘f‘ bl‘?‘“‘ "l 5
of a like character, the ravines of which ran up into fhe h,ms I.n.““ 22
beds, from 2 to 800 yavds in breadth, Several bl'(.)ﬂll. lateral drainage
plains also formed a junction with the one we were in irom the northern
line of hills Umt. ran parallel with it. Directly “h“‘".‘l “ low broad pass,,
was visible, the mountains rising to the. south of it in snowy pca]ss
21,000 feet high ; but from the great n[mud‘u we stoo.! at, and their
distance 15 miles off, they gaveno ‘idea of so great an altitude. .Plcnt,y
of the woody rooted wild lavender, or rather a stunted plant with the
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three spots was there found barely sufficient for the yiks; a few large
patches of snow still lay on the plain, these (for the hill sides were
now quite bare of it) were the remains of deep drifts formed by the
winter winds. Water was also very scarce, and we could obtain none
that day until we reached the spot chosen for camp in the evening.
The distances on this plain secemed interminable, the ends of low pro-
jecting spurs appeared in the clear atmosphere quite close at hand ; aml
had not the position of the pass ahead been fixed tolerably correctly on
my plane table, we should, in all probability, have made our plans to
reach it that evening ; and my fellow traveller would not believe that
it lay so far to the east as it did. The “mirage” on the flat gravelly
plain had at times the appearance of beautiiul blue still lakes ; antelopes
were very numerous; and running across the plain in vicinity of this
appearance, lookedsdouble their natural size. We found the sun very
hot in the middle of the day; but while waiting for our tents in the
aiternoon, found a blazing fire very comfortable; and the night, with
the usual great alternation of temperature, was very cold. We were on
our way up the valley early on the 13th August, but did not reach the
foot of the low hill until the afternoon. Antelope still very plentiful,
and the males magnificent creatures, with beautiful long thin horns.
The summit of the pass (17,960 feet) was quite 1,500 feet above the
level of the'valley at camp, but the ascent very gradual. The snowy
mountains on the south could now be well seen, their valleys filled with
ice, and from the pass in easterly direction lay another valley which
also widened out into another of the same type as that we had marched
up; the hills seemed to full on both sides, and the conntry generally

to take a more open plateaun like character. I could nghgpare time to

proceed any further,J had much work to finish in the rear, and some

high poiuts to ascend, which the early snow-falls would shut np for

the season. I much longed to explore, but could not do so. Mr.

Turnor went on beyond for two days, and gave me afterwards a sketch

of the ground. *It appeared that some ten miles further, the open

valley turned sharp south, and disclosed a long picce of water like the

Pangong, but the mountains shut out the end of it, nor did he even

get so far as the edge to tell me whether it was fresh or salt 3 =o that

this may be, for all we know, anéther rival to the great Pangong Tuo.

Turnor saw six or seven miles of its water®, which he described us
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having a breadth nearly equal to that of the above lake. I retraced
my steps therefore down the valley finishing the sketch of it. Some
fine agates and cornelian are to be found in a small ravine at the

gpot, where the long southern spur from Chamkang H. S. abuts on~

the Kynmgo’ Traggar. I made a short ascent here, in order ‘to look
over into the country to the south-east. This presented the appearance
o large broad level valle,;s that might almost come under the designa-
tion of plains, the undulating ridges that divided: them being of 8o
little elevation. On the 15th August I had veturned to the junction
of therdad from Pal, with that running down the valley towards the
divection of Leh, and encamped close to the hot springs of Kyam,
Mhese rise at foot of the hills on the leit bank ; the alluvial plateau,

on the edge of which they are situated, extends for about half a mile

to the river, and ends ina low cliff. The water rises in several spots,

covering a distance of about 150 yards long. The spring on the
extreme west side is the largest, and temperature the highest : this
I give below. The ground about is wet and swampy, and conscqm.:nt-
ly beautifully green with grass and weeds; an incrustation of lime

had formed about the springs, but very gparingly. .
Western spring, IR e %00 .. 108.5 jdegrees.
< 8 SR S O IO.ZQ »
TIRSERIN, o..hcnes dannneens i 980 »
1 the Chang

From the north-west a large tributary here joinec
Chingmo river, adding so much to the depth of its waters, '
was a matter of difficulty crossing at the two fords be].ow Ky ““
The valley now lessened much in breadth, but lh'e nl]fwml .dfpoill:z
were still well developed, and were cut into a series Of ﬁ‘t‘l‘f. "Y s
gradual falling of the lake, or the diminished waters of th.cls]-n\ ::‘,wm‘-
drier climate* commencing. At Pamzal the valley was el 8;‘ i
but these accumulations had disappeared. Here the Chnng_ } ‘n.mg,mo
is léft., and the road leads up the Rimdi T.oomba to the {\xﬂ!‘h'tf Mik La,
(18,452) and thence descends towards the Pangong basin, w:.th a gra-
Aual fall down & broad valley passing Phobrang, Yiirgo, Tublang to
Liking. At Chuggra, about three miles short of le:m-mg, I turned
to the north-west to the Kepting Kiptung La, 17,642 In the
Gedmnre Loomba was a green expaise of grass, ‘Vi‘!‘ a rather severe
ascent to a grazing spot #ulled Boomzi, from this a high broad plateau

that it

S
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extended to the pass; the line of watershed being so broad, that it was
diffjenlt to assign its exact position. This high wide valley parted
north and south, in the first divection to the Ororotze La, 18,050 feet,

“only used by shepherds when taking flocks to graze in the lower

courses of the Chang Chiingmo river.

" The scenery here was grand and very striking from ifs novel nature.
On the broad high plateau are three small lakes, ifrom which flowss
away a stream bordered with bright green grass, running parallel to
slopes of talus backed by mountains over 20,000, culminating in peak
Shayok (No. 2) 21,000 feet. These mountains rise very abruptly and
send down a row of glaciers that end in moraines upon the plain of
the Koh Loomba. The sides of this mountain mass are rugged in the
éxtreme, and topped with perpetual snow. Shayok (No. 2) throws
down a mass of ice covered with moraine débris, which abuts upon
the river itseli. From the foot of this glacier, I hardly_ever saw a
grander sight than the steep falls of rock and ice of 8,500 feet in a
horizontal distance of only three miles to the highest point. This
portion of the Pangong mountains is well worth the visit of a traveller.
At the time of my visit the increasing cold had driven the shepherds
with their flocks and herds from the higher grounds, and we found
some families at Montol, from which place there is a path over the
mountains to Miglib, T followed the Koh Loomba valley down towards
the lake, where it ends in a narrow gorge opening out into a consider-
able broad expanse of open ground, on which are scattered some small
hamlets containing only three or four families each, viz., Phobrang,
Yirgo, Tublang, and last of all, where the stream ddbonches into the
plain of the Pangong itseli, is Lookoong. Coming down the defile
upon Yirgo, is a very peculiar and striking peak ovcrlmng,’ing the road.
Its high rounded point is called by the natives “ Chomo Kong Go,”
or the “ Woman's Head,” it having some resemblance to the shock
head of a Tibetan belle.

Lookoong is situated about two miles from the spot where the
waters of the Koh Loomba join the lake; this distance is covered
with sand, white and glaring to the eyes, aud the tides of the ravine
are cut down about 12 feet, forming a ¢liff of that height on either
side. I did not see any fish here, the body of water in the stream,
though much reduced from the quantity that rises at its sources,
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is still very considerable, though not equal to that of the Chushal
stream, - I had now finished the whole of my work, and went on
that day as far as Miglib, thence to Tangss, where I peid up my
coolies and for yiks, &ec. The men had behaved very well, never
had T any occasion to be put out with them. From Tanksa I re-
turned to the Indus valley over the mountains by way of the Kay
« La, 18,256 feet. The Kay Loomba river is fringed with grass
and bushes for a considerable distance up, and at a height of 16,300
feet flows out of a lake about 400 to 500 yards long, of very deep
clearfwater. It owes its origin to a large landslip from the left
side of the ravine, by which cause a very considerable portion of
the hill side has moved forward and been disrupted. The rock is
granitoid, the same as the Chang La, and forms the main axis of
this mountain chain between the Indus and Shayok. From the lake
to the pass, the scenery was wild as wild counld De
the ravine turned south and was nearly level for some distance,
finally ending amid a mass of scattered rocks, débris, and SNOW 3
large beds of which still filled the ravines ang lay in patches on the
sumnmit of the ridge, The wind blew with great violence from the
west-sonth-west on reaching the pass, with that culting, piercing,
unsparing manner it does at these elevations ; behind the shelter
of some rocks I boiled the thermometers, and then descended into
the valley below. All my followers now on the return jommey
walked their best; and by the evening we were well into the culti-
vation of the valley above Chimray. The next day I reached Lel,
and was glad to meet some brother Surveyors, also on their return
from their respective surveys,

In the foregoing pages, reference has often been made to the great
accumulations. of boulders, gravels more or less anguldr, clays apg
sands, near Tanksd and in the Chang Chiingmo ; it is necessary to
add a few words in coneclusion regarding the cause I assign for thejr
formation.  This is, T think, clearly glacial.  Proogs 818 5k
that, in ages past, the valleys of the Himalaya cong g
enormous length and thickness, the only prototypes o
be seen in those now filling the valleys of the
in Baltistan.  About hali way between the villa

ained glaciors of
f which are to
Kurukomn, far nortl,

ges of Kanguy and

3 near its source |
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Gond lying on the Sind river a tributary of the J helum, Kashmir,
and at the village of Gond itself, marks of glucial action are un-
mistakeable in the deep grooves or strie-marks cut in the hard
~Metamorphic slates, at a height of about 150 or 200 feet above the

. present level of the river. This point is 20 miles in a dircet line

from the head of the valley, where at present some very small glaciers
exist. How much further this glacier extended towards the plain
of the Kashmir valley, it is impossible to say ; but at the débouche-
ment 10 miles below, thick beds of débris are to be seen; the Sind
river is still of very considerable size, and glacial acenmulations are
| very soon swept away, as may be seen in now existing large glaciers
\below their terminal cliffs, j

Taking 5,500 feet as the lowest limit of its extension, every valley
in the vicinity of a range equal in mean altitade to the mountains
north of Kashmir, must have once been the bed of these moving
rivers of ice. The indications of glacier extension are also seen on
the north of the Zogi La, between the present glacier of Muchoi
and Pundras, at 10 miles from the pass. Tt is my belief that the
Dras plain was once buried in ice, and that this region presented
much the same appearance that the neighbourhood of the Mustakh
does now. The imagination can havdly conceive the enormous
magnitude that glaciers, like those in the Karakoram, must have
once attained ;* and that they cxtc.ﬁdcd into the Skardo ‘valley on
the Indus, 70 to 80 wmiles, is by no means improbablg,  Swailer
ones from the ridge to the sonth we know did, for near Kepehiin,
a fine mass of moraine protrudes into the plain nearly a_quarter of
a mile, having very large angular blocks on its surface. Moreover,
this moraine must have been formed after the valley around Skardo
had ‘assnmed somewhat its present configuration, for this basin has
at some period been filled up with beds of lacustrine deposit, gravels,
and conglomerates, to a height that overtops the present isolated
rock rising above the town, the coarser beds being the highest in
the series ; but it is quite natural to suppose that, on a milder elimate
succeeding, these larger alluvial deposits would be the first to be
removed by the extinction of glaciers further down the \'nl‘lc_\',

® The cxisting glacier of Baltoro is 86 miles long in dircet horizontal
distance.
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while the cold was yet intense enongh to preserve those around
and above Skardo. Thongh the vast accumulations of detritus in
the Skardo basin were, I conceive, due to the glaciers from the high

ranges, both to the north and south of the Indus near Basho,—which-

glaciers must have extended close down to and dammed up the river,
—it does not follow as some might be led to suppose that the whole
mass of such a mighty barrier should be formed of fee. It was
the débris of moraines that would have composed this, from its
continued accumulation in so narrow a gorge- as the Indus there
presents.  These exuvime there piled up, would have raised the bed of
“the gorge, and the bed of the lateral valley as well, also elevating
the active cause, viz., the glacier itseli; and in course of time the
whole valley level would have been brought up to the height of
the great dcp;sits around Skardo. The section below (Fig. 6.) will,
T hope, explain my meaning, in which e, @, a” represent the successive
levels of the gorge and corresponding lateral glaciers.

Fig. 6.
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period can be seen. That glaciers filling lateral ravines have extend-
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probable; and in nearly every case where gravel deposits are scen,
some side ravine below, having its sources high up, can be pointed
out, whose glacier has formed a temporary*stoppage to the main river
into which it ran: and such effects are still in progress in the
highest ranges of the mighty Himalayas. When glaciers extended:
down to 5,000 fect, what must have been the appearance of the upper
Shayok, Indus and Chang Chimgmo, where 12 to 13,000 is the
lowest level of the country: contemplation of such a scenc in the
mind’s eye renders the formation of lakes and the accumulations
of detrital matter 2 natural sequence very easy to imagine. Further,
when such powerful forces of ice and water were in action, their
results would have extended far down the main drainage lines, and
are to be songht for at the débouchements of such rivers as the
Indus, the Sutlej, Ganges, &ec.; and I believe that the more recent
accumulations of immense bounlder beds composed of rocks from the
inner ranges, such as may be seen in the Noon Nuddee, Deyrah
Dhoon, and other places along the base of the Himalayas, may owe
their existence to a glacial period in those mouutains.

Notes on Geological features of the country near foot of hills in the
Western Bhootan Dovars,—By Captain H. H. Gonwix-Avsrey,
L. R. G. 8., Topographical Survey.

[Received, 26th March, 1867.]

In the report ¢ On the coal of Assam, with Geologieal notes on the
adjoining districts to the south,” &e. by H. B. Medlicott, Esq., Deputy
Superintendent of the Geological Survey, published in the Memoirs of
that Survey,* allusion has been made to certain geological features
of the hills bounding the Western Bhootan Dooars.f

A few more explanatory notes on the formations to be seen there
way prove of interest in connection with the above paper, and lead
others who may have tho opportunity to observe them more closely,
The base of the Himalayag is there so densely wooded that much

*  Mem. Geol. Survoy of India, Vol, IV. p. 387. Sco pages 392 and 135, 436.
t See the map of “Bhootan and country adjacent” on the scale of 4 miles
to the inch for all places mentioned iu this paper.
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is necessarily often hidden, aud interesting and important beds are
easily overlooked on a hurried scramble through the conntry. The
point where T first noticed the absence of the usual sandstone forma-
tion, corresponding to the lowest Siwalik formations, so similar in
every way to that in & like position in the Deyrah Dhoon, was near
Dalingkote, where the Tsel river leaves the hills; here I only
observed a low terrace of clay and boulders, quite a fluviatile deposit
on the river bank, the bounding spurs from the main hills being of
stratified gneiss. A short distance towards the Teesta on the west,
these sandstones make their appearance and continue up to that river
rising to a considerable height and thickness. The remuins of a much
larger accumulation of clays and conglomerates is seen some three
ailes up the Tsel towards the fort of Dalingkote forming a narrow
flat terrace overhanging the river. The lowest terrace of clays and
gravels extends away towards the plains, covered with a dense forest for
eight miles, blending gradyally with them into a clay country clothed
with high grass. Proceeding from the Tsel river to the Tsakamchu,
and thence towards Sipchu, the beds of two large streams are crossed,
viz. the Nurchu and Mochu. Between these drainafe lines, the road
passes over a sub-angular debris from the adjacent bills of the gneiss
rocks and clays, the terminal cliff being of considerable height and
becoming much higher as one proceeds enst.  The lowest levels of the
courses of streams which are below those south of Dalingkote,
gradually increase as the longitudinal depression of the Jholdaka is
approached, so that on and about the Mochu, the conglomerate cliffs
rise in fine proportions, the upper level surface of the terrraces being
constant. Bat I must remark here that this is far below the highest
level of like beds on the west of the Jholdaka or Dichu, shewing that
these last have suffered the effects of denudation to a less extent,
unless, in the instance of conglomerates on the Nurchu and
Mochu, we are to suppose them to be later fluviatile deposits of those
vivers. A very chavacteristic feature of the country in this part of the
Dooars is the very sudden termination of these gravels and clays at
about six miles from the base of the hills in a more or less abrupt
scarp running east and west; this outer boundary rises higher than
most of the intervening ground between it and the hills (which is
deeply cut into by ravines and covered with dense jungle and forest)
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forming at Tsnlcha Pahar and Rungamutti isolated high points of
ground. The watershed between the Dholla and Jholdaka is thrown
off from Tsulcha and running due south towards Ramsahai Hath,
terminates there in a marked low scarp of sand and gfavel about 20
feet high, beyond this a more clayey level begins and blends
into the dead level of the plains. Looking due east from Tsul-
cha over the Jholdaka, the conglomerate deposits are seen abut-
ting on the river, and. terminate at Tondoo in & high cliff abont
120 feet high irregularly but horizontally stratified, some of the
boulders being of large dimensions, one remarkably large, about
10 feet high, lay at the foot of the cliff. About hali a mile below
this in the bed of the Jholdaka the masses of gneissose rock were of
very large dimensions, their size and position so far from the
Lills requiring the existence of more than the ordinary transporting
power of moving water. This clifi follows the left bank of the
Jholdaka and the road to Sipchu runs at the base of it as far as
the trijunction of the Jiti and Sipchu with the Jholdaka. Looking
up the first namg river, the masses of conglomerate beds with c.lnys,
are seen to rise into very considerable proportions, and towards the
cast form low hills running up to the main mass of the mountains.
I was unable to proceed far up the Jiti nulla, but it is far from
unlikely that the sandstone formation may be found there, the look
of the gorge gave somewhat the appearance of being ent through
these rocks. The greater elevation of the newer deposits on this side
of the Jholdaka also favours this idea, as they may have been raised by
the upthrow of the sandstone on which they arve seen to rest when
both ave present, and I may say generally unconformably. At the
Jiti nuddee the road ®to Sipchu rises to the top of the high terrace
that overlooks the left bank of the Jholdaka for the rest of the
distance. No one, as they proceed, can fail to remark the succeeding
sudden rises on to higher levels sharply and straightly defined. This
with a slight slope to the main surface causes the mass of this
formation at Sipchu to be of very great thickness; it is there seen
abutting against the gneiss rocks quite 500 feet above the bed of the
Dechu, and no trace of the tertiary sandstones are here to be seen.
Close beyond this the conglomerates have been removed, and the
gueiss extends low down to the bed of the river Déchu, but between
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Sipchu and Jangtsa a remnant comes in as a valley deposit in a
narrow high ledge overhanging the Déchu, and at Jangtsa the highest
level must be quite 800 to 1,000 feet above it. This level ledge can be
traced in a greater or less degree up the valley, being most conspicu-
ously marked at the junctions of the main lateral valleys. Looking
over the face of the country just deseribed, at the abrupt termination
of the conglomerate and clay beds at Tsulcha, &e. and the successive
and regular high cut terraces on the east of the Jholdaka, no part of
the outer hills that I have seen, gave more the appearance of
denudation due to the action of the sea than this: all seemed in
accordance With a slow but intermittent last elevation of the land.

The large mass of conglomerates, north of Tondoo, disappear before
veaching Chamoorchi: there in the gorge of the Pyim Chu, only a low
terrace of transported water-worn materials bronght down evidently
by that river is scen sloping gradually out into the plain towards
Ambari. ‘The hill on which the fort of Chamoorchi stands is of the
metamorphic rocks, some of the beds being of a more shaly mnature,
but all micaceons. Neither here, nor on the right bank of the
Pyifa Chu was any trace of the tertiary sandstone formation, nor did
I see it any where the whole distance to Buxa, not even in the re-

entering angle of the large river, the Boro Torsa, TIn the Chamoorchi

Dooar, between the rivers Dahina and Raiti, is a dry flat plain, more
or less stony on the surface, open and only covered with grass, Tt
extends as far south as Garkunta and Huldabari Hath: the
termination of higher level, is very regularly marked also by the
sudden rise of numerous small streams that flow dae south, through
a country where the surface beds are clay and free of pebbles. The
distance that the gravel beds extend from the bse of the hills, and
these streams take their rise, is very regular, and coniorms very closely
with their contour at 8 to 10 miles. I also noticed that the bouldery
character of the beds of the larger streams ceased at the same distance,
the Jholdaka, the largest of them becoming at once sluggish, broad,
and with a sandy bed at Ramsahai Hath, and the stony bed of the
Raiti and Demdema ave dry for a long distance ; these onter gravels
are evidently the most superficial recent deposits that lave spread
away from the several Lill streams.  East of the Raiti a long slope of
gravel and boulders extends from the foot of the hills some 8 to 10

e
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miles, these end at Rangali Bujna in abrapt but low scarps much
intersected with ravines, This scarp is seen on the left hand on the
road following the right bank of the Boro Torsa that leads to Balla ;
its materials appear to have been carried out this distance by the
above river, and are of very recent origin. About four miles from
Tazigong, the site of the Bhutea stockade, the spurs from the
mountains abut on the river, and a new and isolated feature in the
geology of this part occurs. The rock is a hard compact limestone
very similar to beds in the limestone of Masuri. The mass is of no
great extent and dips at a very high angle to N. W ; the lower beds
being shaly and thin bedded. T found no fossils, so that its Jage can
only be conjectured ; certainly older than the middle tertiary, it may
be nummulitic. The Balla hill in the immediate continnation of this
limestone on the opposite side of the Torsa is a micaceons schistose
rock, and in the bed of a small ravine near the foot of the ascent to
Tazigong, T found several pieces of very pure soft steatite, which
I was told the Bhuteas cut into small cups. I was unable to examine
the foot of the hills to the east of Balla, having much ground to
survey to the sotﬂh, but looking in that direction the termination of the
mountain spurs appeared somewhat detached from the mass, as if due

‘to newer ‘beds lying at the base of them ; they may ecither be a

continnation of the sandstone at Buxa, or the higher conglomerate
beds.

To the east of the Boro Torsa, no marked feature denotes where
the gravels end, the level of the country js very equable, the beds of
the streams being very sandy, bouldery and dry for a distance of 10
miles. The Basera river, one of the largest, is dry nearly as far down
as Nathabari in the ngouth of February ; bat, although no scarp marks
the commencement of a lower level in the country, this line coincides
with What I have before said respecting the Balla and Chamoorchi
Dooars. The larger streams have generally a narrow strip of kader

land bounded with a low scarp marking their former, higher and
lateral extension. b .

At Buxa the sandstones suddenly come in with the accompanying
higher and unconformable conglomerate beds, the former with the
prevailing high dip towards the main hills. I have already noticed
the occurrence of this formation in a short paper in this Journal
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(1865), I have now an addition of some interest, fviz. that in the
bed of Deemah nuddee a short distance west of Buxa, which flows
torongh the sandstones and conglomerates, Assistant Surgeon J. Rich-
ardson has since informed me he found the fossil molar of an elephant,
probably washed out of the upper beds.

The absence of the tertiary sandstones at the base of the Himalayas
for a distance of over 50 miles is, as remarked by Mr. Medlicott, an
anomalous case, and if any remnant be found hereafter, it must be
small. In the deeper gorges of the main rivers such as the Jholdaka,
Dalina, and Boro Torsa, they wonld be the more likely to shew, as
they dowon the Teesta, if nowhere else, but we only find stratified
rocks of the most recent formations with the single exception of a
small mass of limestone thrust up at a high angle at Balla. The
guestion arises where are these usual formations, they suddenly
disappear east of the Teesta, and as suddenly reappear east of the
Torsa in equal force. Are they still below the surface over this
area, or have they never existed, one of the suppositions brought
forward by Mr. Medlicott. If they have ever found a place
here, to what forces are we to attribute this single instance of total
widespread denudation in so long a line of formations. Taking great
physical features into consideration, it may be worthy of remark
that the country and its rocks under consideration is to the south
and east on the edge of a great natural basin of depression that must
have been receiving for ages the drainage of the whole of the Eastern
Himalayas, and considering its distance from the sea, the neighbour-
hood of Kooch Behar is yet one of the lowest in Bengal on the north
and east, From Balla there runs in a north-westerly direction a high
ridge, 8 to 10,000 feet, given off from the grea’llimulaynn mass of
Gyepmochi, and this namrow buf high feature runs parallel to the deep
transverse valley.of the Am DMochn, following in all probability a
great fault, and the existence of which is, in a measure, proved by the
sudden termination of the limestone in the direction of its strike at
Balla, for if the Dootia nulla on the left bank of the Torsa, I was
unable to find any, but metamorphic rocks in its bed; and if the
limestone be continnous, this ravine would cut through the whole of
it. I am, therefore, more of opinion that the elevatory force that has
raised the tertiary sandstones into the position they are found along
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the whole base of the Himalayas, often to a height jof nearly 3,000
fect above the sea, has here been exerted in a less degree, and that

‘f* they are to be sought for yet below the upper conglomerates more or

less deeply seated at a short distance from the base of the hills, as I
have shewn by the dotted line in map (Plate V). Should further
exploration shew more clearly how these sandstones near the Teesta
disappear castwards, how they commence again near and to the west
of Buxa, and that they lie deeply seated in the intervening space,
it will not a little form”a connecting link geologically, though not
orographically, with the hill mass south of the Brahmaputra; it is
curions to find the last low eminences of gneiss in the Assam valley,
viz. at Dhoobrie and Mateabug as noticed by Mr. Medlicott, to be
upon a line in the #rection of this great gneiss mass of the Himalayahs
at Gyepmochi, the area so devoid of the tertiary deposits lying
between them,

Oct, 1866,
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the previous sheets, complete the replies.

No answer is given to query 73, for obvious reasons. It asks the
results of wissionary labours on the people, and for a seientific associ
tion, the answer should be furnished by one who is not a Missionary.

' Duwellings.

-

50. The character of the houses the Karens inhabit, varies witl‘n
the gharacter of the cnltivation pursned. Among the Red Karens and
Toxiugthus, where the cultivation is permanent, the same ground
heing enltivated for a suceession of years, the honses are comparativelyh
permanent.  But most of the Karen tribes change their fields “""““"is‘
and move every two or three years to be near their culiivation; and
there build temporary houscs of bamboos, leaves and ratan, They
clear a few acres of land, burn them over near the elose of the duy
* This paper is o continuation of the answers 1o quorios 1—50, on the samg
subjeet, published in Journal As, Society, Bengal, 1866, vol. xxxv, pt.il. p, 1 &,
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geason, the ashes serving as manure; and when the grst showers
fall, they plant their paddy. They do not scatter it over the ground,
as in the cultivation of lowland paddy, but one walks over the field in
front with a pointed bamboo, with which he malkes holes in the ground>
afoot or more apart, and another follows dropping a few grains into the
holes; and there they leave them for the showers to fill in the earth.
Aditer the harvest has been gathered, the field lies fallow for several
years ; while crops are raised in like manner in other localities.

Bach village has its own lands ; and if they are large, in comparison
with the inhabitants, they are able to cultivate new fields for six or
geven years; but if their lands are small, they are compelled to come
‘back to their former cultivation in three or four years; but aiter so
short a period, the jungle on it is too small to produce any good
amount of ashes, and the crops are poor. In this way the Karens
move around their scant domains, like the moon in her orbit, so as to

present the same phases, aiter intervals of very few years,

While each village has its own lands and boundaries, as one, and
wwhich they call @ country, the lands of each village are divided among
many owners, as in other countries. Land is often bought and sold,
and in the instances that have fallen under my own observation, the
price paid has been from two fo “three rapees per acre. Like other

communities, there are some too poor to own land, and these are
allowed, by the landowners, to cnltivate at a fixed rate of one rupee
for every hundred baskets harvested.

In the north, where wars have been prevalent, the people have
been necessitated to live close together for mutual protection. The
Bghais, Mopghas and some other tribes, have nsually but one building
for a whole village, It is built like a bazar, with a square in the
middle.  There is a walk all aroand the building, with rooms opgning

into it on each side. Every married couple has a room and a fire-place

of their own for domestic purposes, while the hall is common property
to which women often take their weaving, and men their ’
basket-making.

All aronnd the hall is a raised platiorm, on which the young men
of the village sleep, and where strangers are lodged. The building is
of bamboo, usually raised some cight or ten feet above the grm\;’n(i

. o "o H ’
with rows of pig-sties ranged under the rows of rooms, while the

ats and

>
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fowls often.roost on the beams over the rooms, but sometimes below
in connection with the pigs,

Among the southern tribes, each family has commonly a separate
house, though sometimes several families of relatives occupy the same
building. These houses are built on one plan. The front is at one
end, where the ladder, by which they are entered, leads into the hall;
which is a verandah, where visitors are received, and where both men
and women work. The main body of the building consists of one
yoom, with a fire-place in the middle that serves to divide it into two
apartments ; in which different members of the family, when large,
sleep.

The Pwos of the Tenasserim Provinces have the singular custom:
of always building their houses so as to face to the east, but they
can give no account of its origin; and it is not observed by the other
tribes. -

The size of Karen villages varies from ten to one hundred houses or
families ; and in some of the Red Karen villages there are two or
three hundred families. ’

Monuments.

51—>52. No monuments of any kind are raised by the Karens, or
have ever been known to be raised.g They prefer that their localities
ghould be unknown, and wish to ignore their existence to all the
outside world.

Works of Art. “

The Karens are singularly deficient in works of art. In the Tenas-
serim Provinces, the only works they can exhibit are baskets and mats,
which are very neat. ,The mats have various forms woven in them,
to which they attributea divine origin. When god was abont to die,
as the legend runs, he called all nations to him to receive his dyiug
legacies ; but the Karens being tardy in coming, they arrived only in
time to see his mats burning, and to note the fignres on the ashes which
lhiad been woven iuto them ; and they have made their mats, they say,
after these patterns ever since.

Among the Bghais, we find a few that can work in iron, 5o as to

“forge their own axes and bills, hoes and spears, On proceeding to

the Red Karens, silversmiths ave met with who make all the common
female ornaments, as rings, bangles, ear-knobs, and the like. The
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Tarus, further north, make nintchlocks, some of which that I have seen,
are very well done, and sell for thirty rupees each. They display no
ingenuity, however, in these works, They are mere imitations of Shan
articles. While the Karens originate nothing, they show as great a
capability to imitate, as the Chinese. Thoy can learn anything.
Boys who never saw a chisel or plane or saw, will readily learn to use
them, as well as a Chinaman, Men who were called Loo-yaing, © wild
men,”’ by the Burmese a few years ago, can now do all the work of a
printing office, as well and as readily as Europeans with the same
amount of training. Others can use the chain and the prismatic
compass in the ficld, and the plotting scale and protractor, and paint-
box in the house, and produce unaided a very creditable plan of a picee
of land, while still others can use the sextant, measure heights and
distances, take the sun's.meri(lionnl altitude, and calculate the latitude.

Karen women can generally weave, and embroider very prettily ;
but there is a tribe or clan in the valley of the Salween, the We-was,
in which there was not a single woman of the whole tribe, when the
missionaries went first among them, that knew how to weave. They
buy all their clothes from the neighbouring tribes, and have no
pecnliar dress of their own,

The Karens have a few musical instruments of their own manufac-
tare, but they are quite rude. They make pipes or whistles out of
bamboos ; and bugles out of buffaloes’ horns, or the horns of the antelope,
They have also harps, guitars, jews'-harps, and a kind of dulcimer,

They are remarkably fond of the sounds of gongs, and kyee-zees,
a taste they have in common with the Shans and Chinese. The Kyee-
zeg is little known, but it may be described asa large gong, with a
cylinder a little less than its own circumference attached to one side;
or it may be viewed as a bell-metal drum, with one end open, It is
struck like a gong, and gives forth a zound like. a gong, but not so
shrill.  They are manufactured by the Shans, and have ornamental
circles and bands with representations of birds and fish ;
outer circle are four raised frogs, as the figure

and on the

of the cat sometimes
surmounted the ancient sistrum.  Whether the sound of the instru-

ment is intended to,emulate the voice of the frog or not, wmust be

left to conjecture, for no one can give any reason for the irog being

there, é
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The Karens attach a fabulous value to these instruments, and often
pay absurd prices for those that have good tones. They have dis-
tinctive names for ten different kinds, which they pretend to distingunish
by the sound, the poorest of which sells for one hundred rupees, and
the best for a thousand, Besides these, there ave several inferior kinds
with prices varying from thirby to one hundred rupees. When a good
kyee-zee is struck, the Karens say the music softens the heart, and the
women weep for the friends they have lost, or from whom they are
separated.

The possession of kyee-zees is what constitutes a vich Karen. No
one is cogsidered rich without them, whatevér may be his other pos-
sessions. Every one who has money, endeavours to turn it into‘kyee-
zees, and a village that has many of them is the envy of other villages,
and is often the cause of wars to obtain possession of them.

Domestic Animals.

54, Theonly quadrupeds, entitled to be considered domestic animals
among the Karens, are hogs and dogs. The hog is the small Chinese
varioty, and is very extensively raised, both for food and for sale. It

“is used in all their offerings as most acceptable to the unseen spirits ;

and no idea of uncleanness is attached to it, any more than to the ox,
the buffalo, or the goat. They are exclusively in charge of the women,
and each hog distinguishes the voice of his mistress, though a dozen
be calling at the same time, with unerring accuracy, and runs to her
with greatest alacrity for the food he expects at her hands.

A few solitary oxen and Luifaloes are occasionally scen, purchased
from the Shans or Burmese, but they cannot be regarded as Karen

* domestic animals, any more than the elephant which is met with here

and there. The Pakus and Mannepghas raise a few goats, and the
Red Karens ponies, as well as oxen quite extensively ; but these are
local and exceptinal.

Dogs are found everywhere, and are eaten by the Byghais as readily
as by the Chinesepbut not by the southern Karen tribes. The pariah
is the most common variety, but the Kareus raise also a small dog
allied to the smooth-haired terrier, which they use for hunting. K is
not abundant, but is highly valued, the price of a good one being
equal to that of an onlunry pony or bufalo. Deer, it is said, are so
a[mld of them, that they lose strength when they find one of these
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dogs aiter them, and become an easy prey to the hunter. When they
start anything, they go yelping aiter it all day, so that a Karen has
only to follow on, and he is sure of his game in the end. They will
follow a large snake that the Karens eat, as readily as a deer, but they
will not attack it. Tiger cats, palm cats, and civet cats they attack
and kill. They fear nothing, excepting tigers and leopards. If they
come on a tiger’s track, they run back. y

Cats are not domesticated by the Karens, for they say, “ We cannot
eat them, while they devour the rats we wish to eat ourselves.”

Fowls are raised almost. universally. Most of them appear to be
the common domestic fowd, but a few are the Burmese domestic race
of the wild jungle fowl ; and a few are met, in the southern districts,
with the membrane that covers the bones black, or nearly so, Gallus
Morio, Temm. It is not found among the northern Karens,

Government.

55—56. The government of the Karens may be compared to that of
the American Indians at present, or to that of the Scottish clans in the
days of Rob Roy. As a whole, they are ungoverned and ungovernable.
The Pakus are the hereditary enemies of the Pwos, the Bghais of the
Pakus, the Gaikhos of the Bghais, and the Red Karens of all. -Then
there is not a village, perhaps, without an unsettled feud with some
other village. Their districts are ill-defined, and they quarrel and
fight, like civilized people, over a few roods of land.

If a man is devoured by a tiger, while on & journey, the price of
hig life is demanded by his relatives of his companion who invited him
to take the journey, and they constitute themselves both judge,
jury, and executive. Should any one innocently introduce small-pox,
or cholera, or be supposed to introduce it, or any other disease into a
village, all the deaths are charged to him ; and if he has not property
to pay, the debt remains for his children or grandchildren to lignidate,

Kach village, with its scant domain, is an independent state, and
every chief a prince ; but now and then, a little Nagoleon arises, who
subdues & kingdom to himself, and builds up an ewpire. The dynas-
tiesy however, last only with the controlling mind,

Before the country was occupied by the Eugli'.sh, Lai-quai, a Bghai
chiei, ruled all the Bghais, and Gaikhos north of Toungoo. He waged
war at will with his subjects on the neighbouring tribes; and by
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furnishing the zenanas of the Burmese governors with comely Karen
girls, whom he kidnapped, the chieitainship of the Burmese district on
the plains was given him, and he reigned a king. He died, and his
empire died with him.

Twenty-five years ago, I fonnd some ten thonsand Karens in the
valley of the Yuneselon, under the rule of a great chief, called La-kee.
At his death none of his sons or sons-in-law conld keep the kingdom’
from falling to pieces, or prevent its crystallizing into the same ele-
ments in which La-kee found it.

In mauny districts the chieftainship is cansidered hereditary, but in
more it is elective; as much as the chief of the executive is in
America. The people select the man that pleases them best for chief,
no matter what his antecedents may have been ; and if after a trial,
he does not please them, they elect another. In this way divisions
sometimes occur, one part oi a village adhering to ome chief, and
another part to another chiei, and they perhaps settle the guestion by
a fight.

In many villages that do mot pay takes or tribute, there are no
regularly constituted chiefs. The man with the most property, and
the largest family possessing the power without the name.

57—>59. There are no divisions of caste among the Karens, and
though found in many tribes and clans, the division seems to have
arisen from the original separation of families, and communities,

Laws.
-

60, Although there are no written forms of daw among the Karens,
yet there is in fact a code of laws preserved in the traditionary
commands of the elders that meets all the relations of man to man,
The elders are the depositories of the laws, both moral and political,
both civil and criminal, and they give them as they receive them,
and as they have been brought down from past generations. Every
village has its elders, who are expected to teach the young people
to do good and to avoid evil. A village without an elder well stored
with traditionary instruction would be regarded like a parish in
England without & clergyman. To indicate their usefulness, the
Karens unse this saying: * Where there is no smith, the axes are
goit; where there is no cock, the rooms are stil.”  That is, the
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clder gives efficiency to the people, as the smith does to their axes;
and excites them to action, as the cock by erowing arouses the sleepers
to their work.

The following lectures are from the lips of Bghai elders. Others
might not use precisely the same language, but all would convey the
same ideas,

Famines—Children and grandchildren, you are children. You
do not know, and have never yet seen difficultics and trouble.
But I am old, difficulties I have scen, troubles L have found.
I have been in scarcity sand famine. Great waters I bave met,
and mastered ; great fives, I have contended with, and overcome.
Momentons fends I bave known; with mighty wars I have been
acquainted, I am familiar with heat, and I am familiar with rain. I
have seen irruptions of rats destroy the crops ; I have seen the Talaings
and Burmans overrun the country. I have known famines, when the
people had to dig deep to obtain poisonous wild yams; and I have
seen them die with exhaustion at the diggings. I have known the
famine so severe that a man*has deceived his associate, and given him
a meal of rice and ¢urry, but no sooner had he done eating it, than he
scized him as a thief, declaring that he had stolen the food, and then
sold him into slavery for the theit, I have known a kyee-zee sold for
a sheaf of paddy, and a basket of paddy for a basket of money.

Industry.—Children and grandehildren; do not be lazy, work hard.
Ii you work hard, you will obtain paddy, you will obtain rice; and
you can sell it, and obtain money, and what you have to spare, you
can take care of ; ands when times of scarcity and famine come, you
can bring out your stores of paddy, and eat ahd be satisfied, and have
guough for your children and grandchildren. -

1i you are lazy, you will have no paddy, you will have no agreeablo
food, and you will have nothing with which to bay. When the famine
is unendurable, you will steal to eat; and yon will then be sold into
slavery ; or if you do not steal, you will die.

Observe what 1 say to you, work and labour with cheerfulness and
gladness, Grasp the helve of the eleaver firmly, hold it with a strong
grip. Expose yourselves to the heat of the sun, and to the pouring
raing, and the fierce winds. Bend down your backs, hold firmly the
hoe, and live among the weeds, What you do, do thoronghlyy
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completely. We love happiness; and our greatest happiness is to clear
our fields and to build our houses.

Ltell you fruly, every thing is in the earth. Therefore I saysto

yon, bend down your backs, grasp the hoe, hoe deep, weed clean ;
and yon will obtain eatables. Then, in times of scarcity and famine
you will be able to purchase kyee-zees. Grasp the axe finmly, and clear
awide field; and you will obtain abundance of paddy. Then when
times of scarcity and famine come, you will be able to buy buftaloes,
and they will be the gains of your labour, the work of your hands.
I you want to obtain gongs, weed and make it all clean avound
your paddy. Then when times of scarcity and famine come, you will
be able to purchase gongs ; and they will be the gains of your labour,
the work of your hands.

Ii you want to obtain silver, plant your fields industrionsly, and
when the rains come, your paddy will spring up abundantly, and yon
will have good crops. Then you will be able to procure silver, and
it will be the gains of your labour, the work of your hdinds.

If yon want to obtain hogs and fowls, take cotton and make clothes,
Then you will be abf to procure hogs and fowls,* and they will
be the gains of your labour, the work of your hands.

If you want handsome clothes, spin thread diligently, put in the
wooi and the warp, and weave. Then you will obtain clothes, and
they will be the gains of your labour, the work of your hands.

All things are‘in_the earth, and every one who will work hard,
will obtain them ; and he will have catables and drinjkables, and will
become rich, and will have in abandance. When he dies, he will .
leave his property to®™his children and grandchildren, and they
will enjoy it. It will not be like those who obtain property by
reprisals and forays. That is ill-gotten wealth, and is accompanied
by hatred aad malice ; and their children never enjoy it. Tt goes to
to their enemies.

Children and grandehildren, work hard, put forth every exertion,
and you will obtain everything by the labsur of your own hands.

Indolence.—~Therefore T say to yon concerning the indolent. I azy
people do not like to expose their bodies to the sun, or rain, so theiy
skin and flesh are comfortable, and do not suifer like the skin and
- * That is by selling the clothes,

19
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flesh of the industrious ; but though their skin and flesh are comfort-
able, their stomachs and mouths are often very nncomfortable. Some-
times the mouth of the lazy man eats, and his stomach is satisfied ;

Tut often his month finds nothing to eat, and his stomach is in great ""1%

distress ; and this is because he does not work with his hands. Children
and grandehildren, do not become imitators of people like these.

Help the poor.—Children and grandchildren, work, every one of
you, and be prepared for a time of famine. Then, when a time of
scarcity or famine comes, let not the rich, and those who have all
the rice and paddy, reject the poor who have nothing ; that you may
not lose your honour, and be abused ; but that yon may be honoured
and respected. When liard times come and there is famine in your
midst, let the wealthy help those who have mnothing with which to
buy, and cannot borrow.

Widows and Orphans.— Children and grandehildren, do not forsake
the widows and orphans. You must take care of the widows and
orphans, you must look aiter those who have nothing, all that can
neither buy nor borrow ; that the poor, the widows and the orphans
may not die of hunger nor become slaves. *Then it will be noised
abroad in other lands, that on your streams, in your land there are
many wealthy men, and many elders ; and that they take care of the
poor, and the widows and the orphans, and that there none die of
hunger, or become slaves among them. When you are thns praised,
none will dare to speak evil of you ; and you will become poweriul,
and be honounred,

But if you do not work, you will have nothing and come to shame
because yon have nothing. And ii voun Mive property, but do not
look after each other j if you are covetous, and do not give compas-
sionately, you will come to shame on that account,

When famine comes among you, if you do not look after the poor,
and the widows and the orphans ; if you do not take care of those
who have nothing, they will die of hunger or become slaves. Then
the inhabitants of other countries will hear and say : “We hear that
in that country the poor, and the widows and the orphans become
glaves, or die of starvation ™ Then the inhabitants of other countries
will abuse you, and speak evil of you and say, ¢ The people of that
land are all the children of poverty. Thelm are no rich men amonge
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them ; or if there be one, he is a covetous fellow, and does not take
care of his people; and he leaves them to die, or become slayes.”
After you get such a bad character as this, should yon become exceed-
ingly wealthy, and exalt yourselves, and set yeurselves up for this and
that, the people of other lands will not believe you, will not iear you,
will not regard you at all. 1

Love—Children and grandchildren, love one another. Ro not
quarrel, do not find fault with cach other. When we are in the
village we are separate people, but when we go together to clear the
fields, we arc brethren ; and if one is taken sick on the road, or in
the jungle, we must take care of him; we must look aiter each other,
When we cut fields together, we are bretliven, and if one is sick, all
are sick ; if one dies, all die, and we must carry his body back to his
house, and lay it in the hall, that his brethren may see, and his
children may see, and his wife may see that he is dead.

Love peace.—Children and grandehildren, love peace, and you will
live in peace, and live to be old. He who loves peace, his house will
be estublished, and it will be permanent. He will sleep ‘in peace and
have agreeable food to eat. He who walks in peace, will enjoy
peace. He will have associates, he will have friends. His danghters

“will demean themselves with propriety, and his sons will livcﬂmppily.
He will have no adversaries, he will have no enemies.  The lovers of
peace will live long and be prosperous.

il doers—The evildoer has no friends ; he has no houses, no
fields ; but he has adversaries and enemiies. His daughters will be-
come slaves, his sgns servants. His wife will become the wile of
another, and his kyee-zees and gongs will be all expended. His
kyee-zees will become the kyee-zces of others ; his money the money
of others, His land will be destroyed, and his country will come to
destruction,

Children and grandehildren, take no pleasure in them. Evildoers do
not live to be old.  Their ways go up quickly to old age and death.

‘Duty to Parents.—Children and grandehildren, he who does not
love his father and mother, will suifer for his sin. When he was
small, his mather gave him the wmilk of her breast to drink, and <ha
pore him about, and carried him pick-a-paek, and cleaned him when
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he was dirty ; and when he cried, his mother sympathised with him,
aud did not laugh at him. Great are the sufferings that his mother
endured for him while he was an infant.

Therefore, when a man is grown up, he must take care of his
mother ; if he does not take care of his mother, if he does not fur-
nish her food and drink, he  will suffer for his sin. He will be
afflictgl, and become poor.

Your father left your mother in the house to watch you, and he

_went out and worked hard for you and your mother, that you might
have food and grow, and that your mother wight have leisure to
watch you. If your mother had not had food provided for her, she
would have had to leave you in the house, and you might have fallen
out of it and been killed. In order therciore that your mother might
take care of you, your father went out to work, and endured burning
‘Theat, and bore the drenching rain.

Therefore, children and grandchildren, when you grow up, you
must take care of your father, and provide him with food and drink.
He that does not take care of his father, will suffer for his sin. When
the God of heaven and earth looks down upon him, he will punish
him for his sin, and he will become poor and wretched. Iishe works,
he will Mot succeed in obtaining anything, and he will become sickly "
wealk, and helpless. ’

Humility.—Children and grandchildren, he who does not humble
himseli, but exalts himself, and regards his relatives as nobody, and
makes forays and extorts from his brethren without cause, and does as
he likes, and is proud, and beats others for nothipg, he will not live
to old age, he will die young.

Becanse he acts proudly, and extorts from his brethren without cause,
the God of heaven and earth will look down upon him, and will say,
“ Mhis man has done thee no evil, thou oughtest not to have done
ovil to him.” Then the man that exalted himself, and did the evil,
will suffer punishment for his sin, and he will become poor and
wretched. Ii he has kyee-zees, he will lose them, if he has money,
he will not enjoy it ; and though he should have sons and danghters,
they will not live to belp him. They will die without apparent
cause, and he will be leit wretched and childless alone, unhappy, un-

able to work, and without means to purchase anything.

¥
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Swearing.—Children and grandchildren, by no means curse each
other. If there be ¢ause for it, swear, but unless your brethren make
trouble in your hearts, do not curse and swear causelessly. For I say
to you, if your brethren make trouble in your hearts, and you curse
them, and imprecate evil on them, the curse will really come upon
them. Because they did evil, the evil curse will come upon them.

But if people do not make trouble in our hearts, do not curse them
causelessly.. For when you curse each other without cause, your
curses go from one place to another to see to whom they belong, and
when they find no owner, the Lord of the lands and the waters,
the God of heaven and earth, is displeased ; and he says to the carse,
¢ There is no reason why thou shouldest hit this man ; he has done
no evil, go back to the man that sent thee.”* Then the curse returns
to the man who sent it, and enters into his boiled rice, and into his
water, and under his finger nails, and he eats it; and it hits the
man who sent it, and he dies.

Children and grandchildren, this is assuredly true. Auciently
there was a wan who had ten children, and he cursed one of his
brethren, who had done him no injury ; but the curse did the man no
harm, and he did not die. Then the curse returned to the man who

®sent it, and all his ten children died. Not a single one survived.
Then the man repented, because his children died, and he said ;
“ Hereafter, may I never curse more. That man did me no wrong.
I cursed him without reason. There was no cause for it, so the curse
returned and came upon my children ; and all my ten children have
died. The God of heaven and earth, the Lord of the lands and the
waters, has killed them, that w& may not curse people canselessly.”

Covetousness.—Children and grandchildren, do not covet the money,
do not covet the kyee-zees of others. Covet not the oxen and
bufialoes of your brethren. These things are at your own hands, if
you will be careful and work hard.

' Partiality.—Children and grandchildren, do not act partially ; do
not have regard for one more than another.

Backbiting.—Children and grandchildren, do not baokblto, do not
abuse people who are not present,

. vyl 92
# © The curse causeless shall not come.’'—Froy, X5vi. =,
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Huatred. —Children and grandehildren, do not hate cach other, do
not give way to hatred. 3

Eracting Fines—Children and "rmuldnldlen, do not require fines
for trespgss, for breaking your arbitrary rules or regulations. Though
others make you pay fines for trespass, do not you make them pay
yon for trespasses in return. '

Falsghood.—Children and grandchildren, do not testily to words
which are false. In buying and selling do not use deception. Do
not defrand, do not be dishonest in your transactions.

Quarrcll:"ng.—Chil(h"cn and grandchildren, do not do evil to each
ofhér, do not strike and beat each other, do not rage against each
other. Do not extort from ecach other. Do not push each other
down. Be careful. Do not pull each other's hair, do not slap each
other's cheeks, These things ave wrong in the sight of the God of
heaven and earth., Cultivate adjoining fields, build necighbouring
honses. When you eat rice together, do mnot boast against cach
other ; when you drink whisky together, do not strike each other.
The former elders said, * Sleeping together “is warmth, eating
together is sweet, travelling together is pleasant.”

Oppression.—Children and grandchildren, why is it that one and
another sufier so exceedingly as they do ? It is because he exalted®
himself at $jrst, and said : “Tama man, and my hands are strong.”
And he sold into slavery the widow and the orphan, and regarded his
relation as nobody. And he extorted money from others, and treated
others outrageously ; so when he became-old, and his strength failed
Lim, his enemies rose up that he had Jvron; ged, and retorted on him,
and he suffers for his sins. He dld evil, and his evil returns upon
him ; and he grieves, and weeps, and suffers anguish ; and when he
dies hie has no one to bury him, and hig body remains in the field,
and the birds devonr it.

Theft— —Children and grandehildren, do not steal. Those \\]w
steal or destroy, defraud or act dishonestly, their deeds are by No
means secret. Though the doers say nothing, though their mouths
do not speak ; their deeds will beecome umuncnt in the ordeal by
- water, and the ordeal of ascending trees, Youn will be beaten in

remaining under water, you will be beaten in ascending trees. You
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wilk dive into the water, and come np to the surface quickly ; yon will
ascend trees and fall down, It happens so, becanse yon have stolen,
and destroyed, and dealt fraudulently, and have displeased the God
of heaven and earth. The God of heaven and earth sees, the Lord of
monntains and hills sees, Thie-kho Shukha sees,

Children andl grandchildren, if yon are hungry, bend down your
backs, and weed hard. If you want fish, take your hand-net and go
fishing. Ti _vén want rats, set traps for them ; and if you want to
eat beef, deer and stags are abundant in the jungles, and they are to
be had withont pric_e. They have no owners, no one claims to have
nurtured and fed them. - Dig deep pits in their paths, that they may
fall into them ; and sct nooses, by which they may be noosed and
sprung up in the air. TFeed yourselves and families in this way.
Borrow not, go not into debt. By no means leave debts for your
children to pay after your death. o .

Every one that does not work hard with his hands, when he steals
or borrows laughs ; but when h.e is required to pay, and has nothing ;
then he weeps. And every one when he steals, and his deeds are hidden,
puts himself forward as an honest man, and is bold and laughs ; but
when his tene character becomes manifest, and he is required to pay,

#all abuse him and speak evil of him, and call him a robber ; and his
honor is destroyed, and he becomes exceedingly ashamed. No one
will believe his professions of honesty afterwards. They will say to
him ; ¢ Once honest, ten times honest ; once a thiei; ten times a thief.”

Forays,—Children and grandchildren, do® not make yourselves
wretched by making forays, and taking the property of your brethren
for nothing. It is wrong for you to take forcibly the possessions of
your brethren. It will be lost in like manner, and your children will
not enjoy it, Do not engage in_ ioi‘nys ; domnot make reprisals for in-
juries received, + Those who make forays make enemies who will
never forget them, and the ground around their houses will never #he
sifooth, but will be filled with caltrops® and ayrow heads, They

# Not precisely ealtrops, but pointed bamboos, a few inches high set fivmly
in the ground, st an anzle of about 45%, to pierce the foot of an encmy while
yunning to or from the ||.uus.o. They are rather formidsblg weapons in theiy
way, | have scen a man’'s foot with a hole quite through, made by one that
caught him on the top of his foot while PONBING BWHY .
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will not be able to sleep, and they will be nuhappy while awake.* Ti
they obtain kyee-zees or money, they will not use them themselves.
Ii they raise hogs or catch wild fowls, they will not eat them them-

selves. Their enemies will possess them, and eat them without labour, -

and they themselves will come«o abject wretchiedness,

Killing.—Children and grandehildren, do not kill each other canse-
lessly. Man is not like a beast. Man has a Lord and Master ; he
is not like the wild animals. We are the children of Thie-kho, the
children of Shu-kha ; we are the children of Shie-oo, the childven of
Yu-wa, and our God created us. Therefore do not kill each other.

The man who kills his brother without reason, who is not angry
with him nor hates him ; that man will ‘be killed without cause in
like manner.

When a man kills his brother, Thie-kho Shukha sees it, the God of
heaven and earth sees it ; and Thie-kho Shukha, and the God of
heaven and earth look with compassion, and the tears flow from his

" eyes, and he says to the murderer : © ;I‘hou hast killed this man and
he did thee no harm. Thou oughtest not to havg killed him, and thou
wilt be killed in return.” ¢

Therefore, he who kills will be given up by the Lord of the lands
and the waters into the hands of his enemies, and they will kill him.
He will not escape death. Be warned, those who kill, death takes
note of them. They will come to want and distress, and be helpless,
When night comes, they will long for the day ; and when day comes
they will long for the night. They will grieve, and take their full
of grief ; they will weep, and take their full of weeping ; and their
end will be death. When they die, they will have no children, and
there will be none to bury them. Their bodies iwill be left naked in
the fields, and the voltures will devour them. These things I have
seen with my own eyes, I know them from my own heart ; and they
have often happened among us.

Adultery and Fornication.—Children and grandehildren, do not com-
mit adultery or fornication. If you wish for a wife op hushand, take
one in an upright way with a marriage feast, Do not act covertly.
If you commit fprnication, yonr daughters will die, and your sons will
not live ; and the country will be defiled and

destroyed on your
Acconnt,
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When you commit adultery or fornication, or have illegitimate
children, it is displeasing to Thie-kho Bhu-kha, it is displeasing to the
God of heaven and earth. Then the rains do not come at the proper
time, and the dry season is irregular. The crops are bad, and the
hunter is unsuccessiul ; and your vegetables do not come up; because
you commit fornication and adultery. !

You are poor and become slaves because you do that which dis-
pleases the God of heaven and earth. This he makes known to you
by bringing on you troubles and difficultics, in order that you may
not do evil.  Children and grandchildren, be careful.

Suicide.—There is no command against suicide. Itis very cominon
where Christianity has not been introduced, and the Karens seem to
see little or no guilt in it, It is regarded as an act of cowvardice, and
the suicide is not awarded an lionorable burial ; but we are nowhere
told that it is displeasing to the God of heaven and earth.

It is singular that hanging is almost the exelusive way by which
Karens commit suicide, while poisoning is the most favourite mode

with the Burmese.  «
If a man has some incurable or painful disease, he says in a matter-

of-fact way, that he will hang himself ; and does as he says. Ii a
girl's parents compel her to marry the man she does mnot love, she
hangs herseli. Wives sometimes hang themselyes through jealousy,
sometimes beeause they quarrel with their husbands, and sometimes
out oi mere chagrin, because they are subjected to depreciating com-
parisons. It is a favourite threat with a wife or daughter, when not
allowed to have her own way, that she will hang herseli.

One of Mrs. Mason's Paku pupils went and tanght school in &
Bghai village, where she was very popular. The village preacher
observing his wife at her toilet one day, remarked jocosely ; “You
need not rub your face so much, for you cannot make yourseli look as
handsome as the Paku girl.” She said nothing, but immediately
ros8 up, and went and hanged herseli.

A young man in my employ recollects twenty-five persons who have
hung themselves within the last filteen years, in the circle of villages
with which he is acquainted, eleven within ten years, ; Of the whole

number, ten were men and fifteen women.

20
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Criminal Law,~The general principle of eriminal law, which the
Karens recognise as just, is exactly the same as the Mosaic. An eye
for an eye, and a tooth for a tooth. The elders said, * Ii made blind,

take out an eye in return ; if the ear is cut off, cut off an ear in °

return ; if an arm is broken, break an arm in return.”

The elders do not, however, recommend the exaction of these terms.
They say again :  In order that we may not subject ourselves to
fines and punishment, we must allow others to treat us as they choose.
We must humble ourselves ; we must not retaliate. If we are struck,
we ought not to strike again.. Ii one grasps the head, grasp the

. floo¥ ; if one slaps the face, slap the floor. Ii we are made blind, we
must not make blind in retuyn ; if our ears are cut off, we must not
cut off the ear in return. The long is before, the short is behind.*
Loving peace, gives a wide place ; loving evil, gives a narrow space.
It is difficult to obtain happiness, casy to get evil. If we want evil,
it is at hand beiore all the water has run out of a vessel that has been
upset.” '

Law of Inleritance—The father wills his property to his children ;
and it is the custom to share it nearly equally among them ; but
always giving the eldest son the largest share, and gometimes giving
a little more to the youngest than to those between. Nothing is
given to the widow, but she is entitled to the use of the property till
her death,

When a Karen of property made his will, before letters were intro-
duced, he killed an ox, or a buffalo, and made a feast at which every
inhabitant of the village was invited to attend. At the feast, he
declared his wishes, as to the disposal of his property ; and prayed
that the disposition he had made, might be carried out aiter his death.

The mother has no property of her own. If she brought property

at her marriage, it became Jier husband’s ; but at her husband’s death,

she takes his place, the Karens =ay, and the property is hers to use
till hLer death ;. after which, it goes to the children, tgcording to the
will of the father. She has no power to make any other disposition
of it.
In the event of a second marriage, the children of a mature age
take possession of the property their father loft them. The second
® That is, the future is long, the past is short,

.
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husband is not allowed to appropriate to himseli any part of the
property of the first husband ; nor can the children of the second
marriage share in it, thongh in the case of minors it may remain in
the mother's hands.

61. Lawgiver—No tradition of any Ieéislator, or lawgiver has
been found. The Karens ascribe all their laws, and instructions, to the
elders of preceding gencrations, and have no idea of any period when
they did not exist. '

62. Change of Laws.—The Karens never make any alterations in
théir laws, or regulations, for the government of their country. They
seem to think that everything of the kind has come down to them
from the ancients in a state of perfectidn, requiring neither addition
nor alteration,

63. Observance of their laws.—In respect to the observance of
their laws, or the instructions of their elders, very little can be said
in favour of those who have not come under the influence of Christiani-
ty; and many that worship with Christians are Lhristians in name
only.

The truth can be obtained from a Karen much readier than irom a
Burman, because he is much less artiul ; not that he has any more
regard for the commands of the elders than the Burman has for the
commands of (Gandamaa. I have never yet met with a Karen,‘in the
chiurch or out of it, that when he had committed a wrong, would not
tell a falsehood to coverit. They have no regard to their engagements
or promises. What a Karen says he will not do to-day ; under a change
of circumstances, he will do to-morrow, and seem to think it all right.

_ He has changed his mind, he says, and that is snfficient.

They have noidea of suffering for trath and righteonsness. i their
leaders or associates do what is coniessedly wrong; they think it quite

- excusable to go with the multitude. Thew join themselves to forays,

in which they are not concerned, and think they do mo wrong,
however unjugt the attack, because they were hired by others, with
whom, they deem, the gailt of their robbery or murder rests.

Theit among themselves is usually dizcovered and severely panished,
go the people are ordinarily honest; bub they have no conscience
abont abstracting small srticles when they are mnot likely to be

discovered.
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They are exceedingly vindictive, and demand heavy damages from
those who have injnred them ; and are most implacable enemics, The
dying charge of a father to his sons, is often for them to avenge bis

wrongs, real or imaginary, and should they be unable to do so, to

transmit the charge to their posterity. A Gaikho chief was put in
jail, and I visited him, He was very humble, and promised every
thing to get out. Tinterceded for him and he was released. He was
treated by our Karens with all possibl(; kindness, the few days he
staid with them. He soon after died in the jungles, and his last
words to his family were, that they should avenge his death on the
party that had caused his apprehension,

Natural affection too is weak among them. It is no uncommon
thing for a man to curse and strike his mother ; and children, not-

withstanding the instructions of the elders, take very little care of "

their_parents. T have stood over an old woman dying alone in a
miserable shed, and tried in vain to induce her children and grand-
children, close Ly to come to her help.

" The Gho-kho, a Bghai clan, it is said by those who know them,

often sell their relations into slavery. If a child is sickly, and the
" parents think it will not live to advantage, they sell it off, when
occasions offer, to strangers, They say among themselves ;  This
child will never grow up and become our posterity. It is continually

sick, and will never be able to do any thing for us.  We had better

sell it, and then we shall get its price to eat.” In seasons of scarcity,

they frequently sell their orphan nephews, and nieces to obtain paddy.
Occasionally, when a mother gives annoyance to ler children by
reproving them ; one will say : * My mother talks excessively. I shall
not be happy till she dies. I will sell her, though I do not get

more than a gong or five rupees for her.,” And he sells her. Ti an
uncle dies, they often sellethe widow :

; and if a brother dies, they
demand ten rupees, of ths widow as the price of her liusband, their

brother; and if she has not the means to pay, she is sold into i
So also, if a married woman dies, her relatives dem 3
of her husband, which he must either pay or pec o
and if he has no money, he usually choose

and a large price
a slave or fight ;

s the last alternative,
64—67. Administration of the Laws—4 is instrmotive to see how

diffevent the same act looks when viewed from different stand-points.
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The forays of the wild Karens appear to civilized people little better
than unqualified robbery and murder ; but a Karen looks upon them
much as Europeans do suits at law, and the execution of judgments

. by the sheriif. -

Ii a Karen is defrauded of his money by dishonest debtors, there
are no courts of law to which he can appeal for justice ; so he calls
on his friends, to go and seize the debtor, and make him pay the
debt with interest, or sell him into slavery. Forays of this kind for
debts are called “small caunse actions, and comspond to what we
denominate civil suits.

Ti & man is killed, there is no authority to which a Karen can go,
to have the homicide brought to justice. Every family is expected to
avenge its own wrongs. Perhaps a man has been mortally wounded in
an attack, or quarrel, and he calls his son and says to him ; I have
been speared and shot without cange. I am very sick. ShouldJ die,
get my value, obtain my price. If you can get the living, take the
living ; if you can get the dead take the dead.” After this charge,
a son deems it his sacred duty to avenge the death of his father,
whenever a favourable opportunity occurs. These are called great
cause actions, and correspond to criminal suits.

In all cases, it is not the cunstom for the man who occupies the
position of plaintiff to go to the foray himself, He employs others,
and stays at home to compensate those that go ; because in the event
of his death, there would be no one to pay them their wages, or avenge
their deaths, should they fall in 'the attack. Thus a Karen always
thinks himseli right in taking the law into his own hands ; for it is
the custom of the country, which has the efiect oflaw. He is never
interfered with, unless he is guilty of some act contrary to Kaven ideas

" of propriety, when the elders and the villagers interfere and exercise

a check upon him.

Civil Suit.—When a Karen las been repeatedly to one that owes
him fhoney, without obtaining it, and has perhaps been treated un-
civilly, he calls out the posse comitatus, so far as his friends constitute
the comitatus, and when a favourable opportunity oceurs, they go and

geizo the debtor in his house or field and bring him off ; sométimes

taking along one or two of his family or friends. '
When the debtor is set down bound before his ereditor, the creditor
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will say to hims “I have no fend with thee. On the contrary I
compassionate thee. But thou borrowedst money of me, thou bor-
rowedst kyee-zees of me. The money was in my wallet, and I took
it out and gave it to thee; my kyee-zee was in my room, and I tied
a string to it, and slung it én thy head, and cansed thee to back it
away. Therefore I went and asked thee for the return of my money ;
I went and requested thee the price of the kyee-zee. But thou
wouldst not pay me ; thou wert abusive to me ; thou stirredst up
strife. Thy language was contentious ; thy words were not peaceable.
Thou didst not give me food to eat; thou didst not give me water to
drihk. Thou wast angry with me, thou didst hate me. I went aiter
thee, and returned hungry and thirsty. I ascended mountains, and
descended into valleys ; T sufiered from heat, and I suffered from cold.
Thon didst not repay me my money, thou didst not pay me for my
kyee-gee. Many years have now elapsed, *many months have past
over. So now I have commenced an action against thee ; now I have
made an attack on thee. Thou didst borrow one kyee-zee of me;
now thou must pay me two. Thou didst borrow one share of me,
now thou must pay me two. Thou didst borrow one hundred rupees
of me, now thou must repay me two hundred. Ii thou dost not
pay me, I will sell thee to repay me for my money, to pay e for
my* kyee-zee, And when Isell thee, T shall do that which is right
and proper.” '

Oriminal suit.—Men are not unfrequently killed in drunken broils ;
but such cases are not allowed by Karen custom to be a cause of getion.
No price can be demanded for persons who lose their lives in such
civeamstances. It is argued there was no malice, no intention to
kill; and the person who died was perhaps as much to blame as the
man who killed him; and people are not well responsible for what
they do in a state of intoxication. ~

But when a man has had a near relative killed in a foray, it is
deemed right that he should have blood for blood, and his friends and
others whom he loves, stand ready to avenge him when called upon,
and they go and make reprisalg. _

Theft.—When a thief is discovered, if it be his first act, and he
est for the future, he is allowed to g& frec on

promises to be hon
vestoration of the stolen property. But if he be an habitual thief,
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he is sold off into slavery among strangers, so that the village
may have no more trouble with him.

When a man is suspected of theit, and there is no positive evidence

~ to sustain the charge; if he denies it, recourse is usually had to the

water ordeal.

The accused says to the man who brings the charge. We will
decide this matter ourselves by diving under water. If thou beatest
me, by remaining under water longer than Tdo; if T have kyee-zees,
I will give them unto thee ; if T have slaves, I will give them to thee,
Ii T do not give thee the kyee-zees or slaves, take my body and rip it
open, take my head and cut it off. Split me in two from head®o
foot, and cut me ih two across,”

Then the man who makes the charce rises up, and replies: * Thoun
sayest thou art honest, thou art upright. If I have charged thee
falzely, and if T do not beat thee, in remaining longest under yvater,
take my wile and live with her, take my kyee-zce and carry it away,
split me in two and cut off my head.”

Then in the presence of the friends of each party they go down
into the water ; and a person puts a board over the heads of the two
men as they stand together, and puts down the heads of both into
the water at the same instant. The man that comes up first to the
surface, is regarded as the guilty party ; and he pays a kyee-zee, if he
has one. I he has none, his iriends pay it for him; but ii he has
neither kyee-zee nor friends, he is put to death, as he adjudged him-
self bgjore taking the ordeal.

Another ordeal is to ascend a Steraulia tree aiter it has been strip-
ed of its bark, and is very slippery, But I have never known it to
be used.

Adultery and Fornication—~When adultery or fornication has been
committed, the elders decide that the transgressors must buy a hog,
and killit. Then the woman takes one foot of the hog, and the man
takes another, and they serape out furrows in the ground with each

foot, which they fill with the blood of the hog. They next scrateh
the ground with their hands and pray : ¢ God of heaven and earth,
God of the mountains and hills, T have destroyed the prodm.tucnc**
of the cofhtry. Do not be angry withme, do not hate me > but have
mercy on me, and compassionate me. Now I repair the mountaing
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no*l lieal thedhills, and the streams and the lands. May there be
no failure of crops, may there be no unsuccessful labours, or unfortunate
efforts in my country. Let them be ‘dissipated to the foot of the

Lorizon. Make thy paddy froitful, thy rice abundant. Make the

vegetables to flourish. If we cultivate but little, still grant that we
may obtain a little.”

Adfter each has prayed thus, they return to the house and say they
have repaired the earth.

Ti one is a widow and the other a widower, no fine is required of
them, but if one is the wiie of another man, the adulterex is required
to%ay a fine, and he is not allowed to live with the woman till the
fine is paid; but aiter the fine is paid, they are allowed to live
together ; and the husband takes the money, and with it, they say,
procures another wife. Te is regarded as having obtained a divorce
from the adulteress, and is at liberty to marry, again. If a woman has
committed adultery with the husband of another woman, then she
must pay a fine; and after the fine is paid the injured party is
considered as divorced and can take another husband, if she chooses.

Adultery, or for11icuti6n, is supposed to have a powerful influence
to injure the crops. Hence if there have been bad crops in a village
for a year or two, and the rains fail; the canse is attributed to secret
sins of this character, and they say the God of heaven and earth is
angry with them on this account; and all the villagers unite in
making an offering to appease hinm,

Persons possessed of poisons.—Poisoning is not uncommon,, The
Karens purchase their poisons of the Shan traders that travel among
them. Ohne of the most common is described as a yellow powder, which
resembling tirmerie is easily mixed with the food ‘of the victim
without danger of detection, This is probably yellow orpiment, the
yellow sulphuret of arsenie. ,

Another poison is @ root, perhaps the root of Gloriosa superbi ; bub
the most virulent, the one that produces death the quickest is said
to be in little black grains, and i8 supposed by the Karens to be the
gum of a tree; which must be a mistake,

Tt is said that the hairs of the whiskers of a tiger, if eaten with (lm.
food produce death. They are represented as producing cou®hing and

vomiting of blood,
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Some persons are said to keep poison fangs in their possession for
the purpose of killing people. These they thrust into the foot marks
of the person they wish to kill, who soon finds himself with a sore
foot, and the marks on it, as if bitten by a dog. The sore becomes
rapidly worse and worse till death ensues. :

Others are represented as having a poison stone, in the shape of a
man’s hand, which is called the hand of a demon. ‘I'his is applied to
the image of the person to be killed. An image is made of clay, and
placed on the variegated leaf of a plant of the ginger family ; and the
stone hand is then thrown at the small clay image which it breaks to
pieces. This is supposed to represent the destruction of the person
represented ; who immediately sickens and dies, It is essential to
success, however, that the operator sit on watch over his image thres
days and three nights. If he goes to sleep in that time, his labour
is all in vain; and he will wake up with a bit of flesh between his
teeth, and’ becomne possessed of a demon; so it is abont as dangerous
an experiment to the operator, as to the one operated upon.

Now it is considered unlawinl for a man to have such poisons, real
or imaginary, in his possession. i found on a man, he is sometimes,;
by the voice of the people bound and spread out in the sun three days,
and after destroying his poisons, he is made to swear the most solemn
oaths that he has no more; and will never procare more; or he is
sold off into slavery, If lie has been guilty of poisoning, or supposed
to have poisoned any one, it is considered a meritorions decd to put
him to death,

Cursing.—Cursing is, with the Karens, an organised mode of punish-
ment for crimes that cannot be reached in any other way.

When a man will curse another deliberately, he goes on to the
verandah of his house, and curses him three evenings in suceession,
On the third evening, he takes an expiring faggot, an addled_esg;
and the last droppings of the dishes, which are usually given to tho
pigs, and he says. « May his life expire, like this dying faggot 5
may he be destitute of posterity like this addled egg; and may his
end be like this refuse of the dishes.” .

68. Geography and Statistics—The most southern limit of the
Karens 18 in the province of Mergui, north of Latitude 127 ; and they
are found, in an uninterrupted line to beyond lake N—"'m".g Yue in
21
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about Latitude 21°. T have followed up the line myself into
Karenee ; and have met with Tara Karens from the region near
Nyoung Yue. Report says they are found much farther north,
but they have not yet been verified. On the west they extend
to the Avacan hills in Tongituade 92° and on the ecast to the
declivities of the mountains on the right side of the Menam in about
Longitude 100°. Thus they are known to be scattered over nine
degrees of Latitude, and eight degrees of Longitude. In Siam Pro-
per, at least, the wild tribes on the east side of the Menam are not
Karens ; for the late Dr. Jones of Bangkok furnished me with &
small vocabulary of the language they spoke, and I found it wholly
diverse from the Karen. The name of the people which he gave
me was Khd, and Yule has Ka-Luas on his map, near the Cambodia
river, who are probably the same people.

69. Population.—The Karen population of British Burmah, ac-
cording to Col. Phayre’s last report is 363,756, The Red Karens ave
estimated at 210,000, which makes upwards of hali a million. For
Barmah Proper, Siam, and the Shan States we have no data what-
ever on which to estimate their nnmbers, but we may hazard a
conjecture that they amount to nearly half a million more ; and thus
we have & million of Karens south of China, It is, not probable
that there are more ; for Dr. Williams ascertained, while in Bamo,
that the Ka-khyens in that neighbourhood are identical with the
Singhpos ; and I have seen Paloungs, from the east of Tagoung
who assure me there are no Karens in their neighbourhood. The
tribes in the Irrawaddy valley, north of Tagoung, appear to be
allied to the Tibetan nations; while the Karen relationship is
more with the Chinese. Their langnages prove this.

70. The Karen population is certainly not on the increase. In
1881, when I went to Tavoy, the Government census made the Karen
population of the provinee about five thousand ; and in 1862, the
Deputy (Commissioner, Captain Stevenson, reported it at a little less
than five thousand. In the interval of thirty-one.years, several
villagers have immigrated into the district from Siam, and one or
two from Yeh, but [ am not aware that one has leit the province
in that time. The most then that ean be said for the Karen
popnlation of Tayoy is, that it is about stationary,
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In Toungoo the births and deaths, for the last four years among
the Christian population, show a slight increase of deaths over the
births, which brings us to a gimilar result.* These examples, it
must be observed, are from localities where there have been neither
wars nor famines in the period under review, and where the people
have had all the advantages of living under the protection of the
English Government, and have had the help of Missionaries to
furnish them with considerable medicine, and medical advice and
instruction,

71. In the Yuneselon valley, where there have been wars and
consequent scarcity ‘of provisions, the population has been very
greatly reduced within a quarter of a century ; and in Toungoo,
while I know of many villages that are reported as haying been much
darger than they now are, I know not one that was said to have in-
cfreased, or that has apparently done so under my own observation.
“72. The people appear to be living as they have always lived. Still,
th'e southern Karens have traditions of some of their observances,
having been introduced by a man called Maatan ; and they have not
been universally adopted. There too they burn their dead, which
they regard as a modern custom. Tradition says they formerly buried
as the Toungoo Karens do now,

74, There is no tendency to union of races. They have an aversion
0 tnarrying out of their own tribe even among themselves. Still, those
Who live near the Burmese, do occasionally form connections with
them, .

75.  Social Relations.—The relations of the Karens to the civilized
nations around them, are either antagonistic, or that of tributaries,
The Burmese and Talaings brought all under tribute in their terri-
tories, excepting a few tribes, and parts of tribes in Toungoo, and
the neighbowrhood, that have sncceeded in maintaining an uncertain
independence subject to occasional raids upon them by the Burmese,
who burnt ang destroyed everything before them. In return, ifa few
scattered Burmans fell among them, they seldom eseaped with their
lives. It may be remarked in passing that bad as the Burmese
government is, the Karens, that have been subjected to if, are more
thriity, more civilised in every respect, and live more comfortably, than

* Seo Toungoo News Sheet, October, 1864,
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those who have ever maintained their independence ; which goes to
prove that a bad government is better for a people than no government.
Among themselves, every tribe is antagonistic to each other. In

the south, where there are Pwos and Sgaus, one fought against the e

other, In the Mergui district, the Pwos are not now more than hali
as numerous as the Sgaus, but the numbers of the two tribes are said
to have been formerly about equal ; the present difference being the
result of their wars ; and before the English took possession of the
conntry, the Sgaus were preparing for anather onslaught on. the
Pwos.

In Toungoo, the Bghais and Pakus have maintained, from time
jmmemorial, & relation to each other, much like that of the French
and English of past centuries; regarding each other as natnral
encmies ; and the Bghais being the most addicted to war, weres
nsually the attacking party ; while the Red chns in the distanece,
more powerful than either, looked nnparmlly on both contending
parties, and plandered each as convenient opportunities ofiered,
While these wars were going on in the east, the Bghais had another
enemy to contend with in the Gaikhos, on the north, with whom a
petty warfare has been ever maintained. Besides the wars of nations
and tribes, each village, being an mdepcndent community, had always

an old fend to scttle with nearly every other village among their own .

people. But the common danger from more powerful enemies, or
having common injuries to requite, oiten led to several villages uniting
together for defence’or attack.

Kaven Free Masonry—There are established forms of making
covenants of friendship, by which each party pledges himseli to the
other to be his frietid ; and to aid and.support him in all circumstances
throughout life. There are three geades. Mghe, Tho, and Do. The
strongest, and most snered is the Do. The obligations of the Z%o are
Jess than those of the Do ; and of the Myhe less than the 7o,

When two persons wish to become related to each other, so as to
become Dos ; the one who is at home fakes a hog, or g fowl, and
cuts off the hog's snout, or the fowl’s bill, and rubs the flowing
blood on the front of the legs of the other, and sticks on {hem some
of the feathers or down of the fowl. Then they consult the fowl’s
bones, and if they give favourable response ; they S5 4 W' will

. &,A\
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grow old together ; we will visit each other's houses, we will ascend
each other’s steps,”

The visitor next kills a hog or fowl, and periorms the same rites on
the other. On consulting the fowl's bones he says; ‘ Ii the fowl's
bones are unfavourable, we will die separate, we will go separate, we
will work separate ; we will not visit each other's houses, we will
not go up each other's steps, we will never see each other but for a
short time.”

1i the response is favourable, the two have entered into ihe rela-
tion‘of Do, and consider themselves pledged friends, bound to help
each other as long as they live, in any way that they may require
assistance ; and they no longer call each other by their proper names,
but by that of Do. In seasons of famine or searcity, a Do helps his
colleague to the extent of his ability ; and if a man.is abused, and
evil spoken of, his Do defends him, saying ; “That man is my

Do, and to speak evil of him, is to speak evil of me. I do not wish
to hear it,”

Many multiply their Dos in different villages, €0 that wherever they
89, they may be sure of hospitable treatment ; and if their enemies
plan a foray upon them, and the project becomes known to a Do, they
are immediately informed of it.

It is said the fos very rarely quarrel, but remain faithinl to each
other, and the institation seems to exert a very favourable inflaence
in wild Karen society. It may be compared to Masonry without its

secrets, & .

Intercourse by Sea.—Though the Karens have had mno intercourse
by sea with other nations, yet those near the sea-board have some
steries that seem to indicate a knowledge of the existence of Ceylon
under the name of Salie, the nam® by which Ptolomy designated the

- inhabitanty of Ceylon.  One story says :

3 Th9 elders relate that anciently there wasa white foreigner who
went and traded in g city called Phu-Si-lie ; and the inhabitants
of Phu-Sa-lie are upright. When the white foreigner arrived at
Phu-Sa-lie, they had heard of the Karens, whom they called elder
brother Paku, and the Karens in return, called them younger brother,
They took the pods of the black and red cotton plants, and scalding
to death the insects in them, they prayed thus; * If these reach our
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elder brother, may they not die ; may every seed vegetate; but if
planted on the ways before reaching him, may they die, and none
spring up. They then took the cotton pods, dnd gave them to the
Captain of the ship, saying to him. ¢ Take and deliver these to our ©
elder brother Paku.’

“ When the Captain of the ship, the white foreigner, got back to
his own country, he thought to himseli; ‘ We will multiply this
. cotton, and afterwards carry it to its place of destination. So
he planted it, and it all died.

“ Subsequently he went trading again to Phu-8a-lie, and he® was
asked if he had carried the cotton seed to elder brother Pakn. He
told them honestly that he had not, that wishing to multiply them,
he had planted the seeds, and all died.

& Phu-Si-lie said : ¢ We will try you again, Deliver what we give
you now, or never come to this place again.” Then they gave him a
golden book for the Karens, and a silver book for the white
foreigners, but charged them not to open either on the way. The
Captain of the ship took the books and departed, but when half way
on his return, the ship’s erew insisted on opening the book designated
for the white foreigners, and aiter refusing three times, he complied
with their wishes, The book tanght them how to obtain food and
drink. If they did thus, the consequences would “be this; if they
did so, the consequences would be that, :

“ Then the ship’s crew said ; ‘ If our book is so good, how much
better the Karens’ wust be' ! and they insisted on opening it. To
this the Captain of the ship resolutely refused to comsent ; so they
killed him, eutting off his head, and throwing him into the sea.
Then they opened the book, and found it taught that people should
never die.  Then they determined to retain the book, but the ship
and all the crew were lost in the midst of the sea, and they never
reached their own country again,

“MThe hody of the murdered Captain, however, floated back to the
place whence he departed, and the king of Phu-Sa.lie, being on a
tower by the sea shore, saw something in the water in the distance,
and he drdered his servants to go and see what it was, They returned
and reported it to be the body of the ship Captain that had taken:
away the books, and that it had floated up to the landing-place. The
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king commanded ; ¢ Go call him to my presence.’ The messengers
went, and in accordance with the king's command, they said to the
corpse. ¢ Arise quickly ! The king calls thee.! He immediately
arose to life and went before the king, who said : “Did T not send
thee with the Karens' hook. Why hast thou returned ?* The Captain

Q'eplie(l ¢ “My Lord, the sailors asked to sce the book, and when I

refused, they plotted together and nnanimously determined to cut off
my head and kill me, If your majesty doubts it, please look at my
neck.’ He showed his neck, and all were convinced of the truth of
his statement. The king said : ¢ Remain here at present. Thon
shalt return hereafter.’ " f

76.  Treaty, Offensive and Defensive.—When two or more villages
wish to enter into a condition to support each other against any enemy
that may arise against either ; they assemble together, and kill an ox
ora buffalo, and make a feast. At the close of the feast, the elders
take connse] together and say : ‘ Now we speak to each words of
peace. Now our children shall marry together. You shall take wives
of us, and we will take wives of you. We are not other peoples, we are
brethren.  If our enemies come, we will not separate ourselves; but
we will pursue them together till we kill them ; and if we cannot
catch them, we will make war upon them, and make reprisals, May
We ever support each other, and always be of one heart.”

Mode of Waifare.—The Karens never declare war. The great
principle of Karen warfare, is to take their enemy by surprise. Nor
is war waged ostensibly between one village and another, There is
always an individual at the head of every war, on whose account the
war is made, and who acts as the general, but never goes to the fight
bimself, When he deems it a favourable Aime for his purpose, he
kills a hog, or a fowl, and he takes a bit of the heart, and a bit of the
livgr, and a bit of the entrails ; and after mincing them up with salt
he rolls the mixtuye up in a leaf. This he calls tying the heads of his
enemies, and aftor finishing his preparations, he prays:  Lord of the
heavens, Lord of the earth ; Lord of the mountains; Lord of the hills,
mayest thon put down the inhabitants of that village! Make them
forgetiul, make them to forget themselves, help us, we beseech thee,”

He then gives the roll to two men who have been engaged for the
service, and says to them: “I send you to spy out the road, go

*
M
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look. Is the village easy or difficult to attack? Has it caltrops
planted around it or not ? Look accurately. Go up into the village
and sleep with the people; and if any one invites you to sit with N
him, take out this roll and mix up its contents privately with their 3
rice and curry. It will tie their heads, I will tie their heads with 1
it ; when they eat, they will forget themselves; and then we will®
go and attack them. Aund because they have eaten that which ties
their heads, they will forget to seize their swords and spears, and
before they can recover themselves, we will grasp their arms, and
overcome them, and kill them.”
When the spies return, they probably say : ¢ These people have
not planted a single caltrop. There is no difliculty about the village \
whatever. Ii we go and attack it, we ghall take it, and kil all the 5
people.” < g
Then the head of the war sends out his people to collect volun-
teors for his foray. The matter having been arranged before hand,
forty or fifty come from one village, and forty or fiity from another,
and when all the fighting men assemble together, if they amount
to a couple of hundred, it is quite satisfactory, and they are feasted 1
at the village to which they have been called. /
Before handing round the whiskey, the head of the war pours out |
gsome slowly on the ground and prays : “Tord of the seven heavens, -
and the seven earths, T.ord of the rivers and streams, the mountains [
and hills, we give thee whiskey to drink, and rice to eat. Help us, i
we entreat thee, We will now go and attack that village. We have
tied the heads of the inhabitants. Help us. Make their minds forget-
ful ; make them to forget themselves. That they may sleep heavily,
that their sleep may be unbroken, let not a dog bark at us, let not a
hog grunt at us. Let them not seize a bow, a sword, or a spear.
And may the Lord help my children and grandehildren, that B0 e

going to attack this village, and deliver them from all harm. May -

they overcome their er
from the bow, the eword, and the Spear.” After the prayer, the ‘

elders drink part of the whiskey, and it is then circulated freely among
the company.

The head of the war next takes a fowl and after Kkilling it,
consults its bones as to the success of the war, il commenced then,

wemies and not be lost. May they be delivered
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Beiore the examination, he says; “Fowl, possessor of superhnman
powers, forc-endued with divine intelligence, thon seratchest swith
thy feet, thon peckest with thy bill, thou goest unto Khu-hte
(king of death), thon goest unto Tha-ma (monarch of death,) thou
goest to She-oo, (the brother of God), thou goest into the presence
of God; thon seest unto the verge of heaven, thon seest unto the
edge of the horison. I now purpose to go and attack that village.
Shall we be hit, shall we be obstracted ? If we go, shall we suffer,
shall we die'by the bow, shall we be pierced by the spear, shall we
weary ourselves, shall we exhaust ourselves? If so, reveal thyself
uniavourable.”

Ti the omens are unfavourable, he dismisses the troops andl each one
returns to his home, to wait for a more auspicions opporumlty When
he calls them again, he proceeds as before; and on congulting the
fowl’s bones, prays; “ We will go and attack that house. Shall wa
overcome, shall we uttc\ly destroy 7 Shall we escaps being hit by
the l)ow and speared by the spear? Shall we not stumble on any-
thing 2 Ii tﬁy will not resist us, but their lives be destroyed, their

- village come to ntter destruction, then, fowl, reveal thyself favonrable.”

Ii the hones give the desived response, the elder that reads it, says:
“ The bones aro good, TIi we go, we shall meot with no disaster.
We shall seize and kill the whole; and if any shonld remain, they
Will not be able to resist us.”

Then the head of the war leaps up and ealls ont exultingly to his
troops, that they will certainly be ~victorions. He says; “Soldiers,
fear not, nor be anxions. Go fixht and be strong. If two or thres
of you are killed, [ am yonr Lord. If in the battle « spear is broken,
bring me the handle ; if the barrel of your musket drops ant, bring nie
the stock. T will veplace everything. If one or two arve killed,
bring their bodies to me, [ will clothe them, T will givé them
shronds and pay their value.” ,

He ealls for two to volunteer to be first to o up the ladder into
the honse first, and these he ade lressos; ““ Yon are a lnmtin-v dog, yon
are a wild boar. I you succeed, you are worthy of a gong, and yo
shall have it ;. youn are worlhy of a buffalo, and you shall have it,
If you cannot suceced, if you are killed ; let not those von leave he-
hind ask a buffale. of me, let them .le\ o fowl.  Let them not ask of

. 22
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me a silk garment on acconnt of your death. You say you are bold,
you say you umre fearless. You go the first, yon return the last.
"Therefore, if our enemies follow, and you run away and become |
terrified, and anything happens to the people, you are responsible.”” He ~
closes with the declaration that he will prosecute the war till he
overcomes, whatever may be the resistance they meet,
'.l‘he‘ troops then go off singing war songs, of which the following is
4 specimen,
War Soxa. '
T go to war, I am sent ;
I go to fight, I am sent.
Clothe me with the iron breastplate,
(Give mé the iron shield. ° A
« I am not strong, may I make myself strong,
T am weak, may I make myself powerful,

I go with a multitnde, many persons :
We will go to the house, the foot of the stepig

We will fire muskets and holloa, Y
The people come with wives and children : ' { l
Unsheath the spear, draw the sword ;

Smite the neck, spear the side 3 |
The blood flows purple. ‘\' 4

I zo to war, T am employed ; ;
. : T go to fight, T am employed. : ‘
Employer gave me whiskey to drink ; ¢ F’
[ drank till T am dizzy. ‘

‘We march in order, like white ants
‘We cross a stream, and trample it dry :

i
We arrive at the foot of the house, o
We reach the foot of the ladder -
We go up into the bedrooms ;
Blood flows like a stream of water :
The blood flows down nnder the honse.
The mother cries herself to death.

The gréat hawk flies over the house,
Pounces down on the Ehief's red cock :

s 11" = 150 =y ) » - - A e A e ‘\
|
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The great hawk sweeps aronnd the house,
Carries off its prey at the foot of the steps;
Seizes the chiei’s white cock.

The great hawlk flies away,

Leaving the chief behind weeping.

When the expedition reaches the house to be attacked, a party rushes
into the house killing all the men they meet, while the rest surround
the house from below. These intercept all that endeavour to eseape,
and receive in charge women and children that they wish to bring
away alive, and bind them. If the inmates resist, the house is fired,
and the people who Ieap out to escape the flames are killed or taken
prisoners. They kill without regard to age or sex. Infauts are
always killed ; as they say they would die if carvied away. Children
are often massacred with the utmost barbarity. Their hands and fest
are cat off, and their bodies hacked into small picces. Adults ave
oiten emboweled, split in two, their ears cut off and pnt in their
mouths ; and it is not uncommon to bring away the jaws of their *
victims ag trophies, as the North American Indians bring away scalps.
Sometimes, after the honse has been burnt up, they sow the seads of
vegetables on the ashes, to indicate the utter destruction they have
wronght.

On. the retarn of the expedition with their captives, when they
come within hearing of the village from which they Were sent, they
blow loud their war trumpets, and the villagers know by the peculiar
call, that they are returning victors. . On their arrival, they place® all
the captives in the hands of the head of the war, who feasts his troops
and then dismisses them to their several homes.

The head of the war keeps the captives a considerable time, when,
if none of their friends come to redeem them, he sells them off to
other districts for axen or buffaloes if practicable, that he may have an
0% or a buifalo to give to each village that came to his aid.

: TREATMENT OF mevuu-

Captives are often ill- treated, beaten, wounded, and occasionally
killed. When they are hronght in honnd and fettered to the head of
the war, he sometimes adiresses one thus; © I did not begin this war®
You killed my father, von killed my mother; yon have cut off my head,
made my tongne to protrnde. You have made the blood to flow to {1
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handle of the cleaver, to the sheath of the spear; yon have snapped
the bow string, you have broken the spear. Yon have made my father
come to corrnption, my mother to rottenness. Yon have exasperated
me, you have made my anger to rise, T have not attacked you withont
reason ; there was a righteous cause.  You have dried up the waters,
you have made the lund barren, the grain unproductive, the barns
empty. You have angered the God of heaven, you have prnvol;e\l
the Lord of the earth. You have stopped the rains, and made the
d.'ry season irregular.  You wust now redeem yourselves, you must
pay money, you must give kyee-zees. If you do not furnish your price
you must become slaves and die slaves.”

When eaptives are sold, it is always difficult to obtain buyers for
clderly people at any price ; but men and women from thirty to forty
vears of age will sell for one hundred rupees each ; and young men
and young women for three hundred. Girls and boys between twelve
and fiiteen years of age are considered the most valuable, and are
prchased at rates as high as four Linndred rupees each, Children of
three or four yearsof age fetch thirty or forty rupees a Picce. Prices,
lowever, are variable.  When I was in Karenee, two Shan wouwen
were brought in by some Shans, and sold for fourteen rupees each.

Redeeming Captives—When part of a village attacked eseapes, they
usaally endeavour to redeem the prisoncrs that have been taken, before
they are sold away to strangers. For this purpose, an elder belonging
to a neutral village is hired to go and Luy off the captives.

When the messenger comes to the head of the war and explains
his object; if acceptable, he takes a hog, and cuts off its snout,
and with the blood that flows from it, he besmears the legs of the
messenger, which ig the sign that he makes him his friend, and ho
says he will receive him as an ambassador of peace, and he shall makeo
peace between the belligerent parties, and they will become brethren
again.

After being well entertained that day, he is dismissed the next
morning with the legs and head of the hog that had been killed ; and
he sight of these, when he retorns, is regarded as legal proof that his
Mission has been accepted in good faith ; and that definite arrange-
ments may be made for the redemption of each captive, if they do
not quarrel about the price, which they sometimes do. When every
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thing has been arranged satisfactorily, filings are made from a sword,
a spear, a musket barrel and a stone, and a dog is killed, these
filings are then mixed with a part of its blood, and with the blood of a
hog and a fowl; and the whole is put into a cup of water. This.is
called the  peace-making water.” Then the skull of the dog is
chopped in two, and one takes the lower jaw, and suspends it with
a string around his neck; the other party takes the part of the
skull containing the upper jaw, and hangs it around his neck in like
manner. They next take in hand the cup of pence-n:aking water,"”
and say ; “ We will now make an end of the fend, Hereafter, we
will not attack each other ; we will not devour each ather’s property
any more, we will become brethren, we will marr® into each other's
families,. We will entertain no hatred, no malice; we will not
backbite each other, but we will be happy in each other down to the
generations of our children and grandchildren; and our children
shall not quarrel, but live in harmony.” “Ii you agree to this,”
says each party addressing the other, “and will agree to live in
accordance with this agrecuent for ever, unto the generations of our
children and grandchildren, then drink of the peace-making water.”

Alfter drinking they say :  Now that we have nfade peace, il any one
breaks the engagement, if e does not act truly, but goes to war again
and stirs up the feud again, may the spear eat his breast, the musket
his bowels, the sword his head ; may the dog devour him, may the
hog devour him, may the stone devour him! When he drinks
whiskey, may it become in him the water that oozes from a dead Body,
when he eats the flesh of a hog may that hog become the hog of his
funcral rites.”

After these' imprecations, they drink again, and the captives are
dismissed,

As they go away a salute of muskets is fired, and a shower of
arrows is sent after them, typical of the power of the dismissing
party., .

Treaty of Peace.—Sometimes when these have been fends between
difierent villages, and the inhabitants have settled their difficultics,
both villages assemble togethor, and enter into a treaty of poncdt
Having selected a large and durable tree for a witness, they assemble
around it, and each party cuts a deep noteh in the tree, When the
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‘ peace-making water’” is prepared and drank, and the imprecation
spoken, two elders rise up, spear in hand, and address the people
saying, “ The cause of action is finished this day. Iereaiter act in

harmony, associate with each other as brethren. Hereafter if any %

one brings up a cause of contention, this tree is witness against him.
Ii the elders die, the notches in this tree will remain as evidence
against him; and let this spear spear him. He shall be fined a
chatty of silver and a cup of gold.”

Beyond this noteh in a tree, no monuments of peace or war are
kuown to exist. :

Weapons of War.—Karen weapons of war are the bow and arrow,
spears and javeling®small spears that they throw at an enemy ; swords,
matchlocks, and old muskets. For defence they use breastplates
and shields, they plant pointed bamboos rising a few inches above the
ground around their houses, which, for the lack of a more appropriate
name, I called caltrops.

History.—The first historical notice we have of the Karens is from
the pen of Marco Polo in the 13th century. Malte Bron, on the basis
of Marco Polo's travels, says : “ Thus the country of Caride is the south-
- east point of Thibet, and perhaps the country of the nauon of the
Cariffines ; which is spread over Ava.’

This statement iz confirmed by old Bghai poetry, in which we find
incidentally mentioned, the town of Bamo, as a place to which they were
formerly in the habit of going to purchase axes and bills, or cleavers
as they now do at Toungoo, When this Poetry was composed, they
must have lived five hundred miles north of their present locality.

The Bghais haye also traditions of a people corresponding to the
Sares of antiquity, who lived below them, towards the mouths of the
vivers®, which goes to show that they formerly occuplcd a more
northern region than they do at present.

The Sgaus have tradition® that they came from a country north of
the Shans, and had th cross what they call *“ the river of running
sand,” which I have suggested may be the great desert between
Ching and Tibet, which Fa Hian also desiguates the rviver of running

B,
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It is not known, however, that the Karvens are mentioned by any
European writer from the days of Marco Polo to the mission of Col.
Symmes to the court of Ava, at the close of the last century, who
devotes a page to them in his book; and though his account of them
is not applicable to the younger Karens, yet it is substantially correct
of those in the neighbourhood i Rangoon, of whom he spoke.

Gaikho Tradition.—The Gaikhos trace their genealogy to Adam,
and make thirty generations from Adam, to the building oi the tower
of Babel, at which time they say they separated from the Red Karens.
The Sgaus call Adam and Eve Tha-nai and BE-u, but both the Gailkhos
and the Red Karens denominate them Ai-ra-bai, or E-rai-bai, and
Mo-ra-mu_or Mo-ren-men. The antiquity of this Gaikho genealogy
seems to me very doubtiul; but I give it, as I have received it.
Kai-kie, the son of Adam, bears some resemblance to Cain, but the
other names have nothing like them in the Bible.

The first an and woman created were Ai-ra-bai and Mo-ra-mu ;

and Ai-ra-bai begot Kai-kie,

,, Kai-Kie = y Plu-dan,

5, Plu-dan 5 Plau-yu,

» Plan-yu , FPo-pau, &
» Po-pan » Kan-phlen,

y» Kan-phleu sy Kaban,

» Ka-bau y»  IKa-die,

5y Ka-die & ,, Ka-dau,

yy Ka-dan ,,  Htan-mai,

5» Htan-mai . ,»  Phen-shai-du-Khu

s Pheu-Shai-du-khn L 5 Yu-mu-du-htwe,

» Yu-mu-du-htwe 5 A-pha-sau-pren,

» A-pha-sau-pren »  A-pha-htn-hta,

» A-pha-htu-hta v A-pha-htu-ke,

» A-pha-litu-ke » A-pha-pe-do,

» A-pha-pe-do . ,,  Thie-plau-a-phau-hta,

s Thie-plan-a-phau-hta ® Lau-wa-a-pha-hitu-ke,

» Lau-wa-a-pha-htu-ke ,  Dhwie-tha,

s Dwie-tha ,, Pro-ka-phau-ka, -
Ka-so,

Pra-so,

»

»» Pro-ka-phau-ka
Ka-so

”

»
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and Pra-so begot Yan-pen-lie,
5 Yan-pen-lie s The-phau,
sy The-phau » Kan-pyu,
5 Kan-pyu, 5 Pra-den-lie,
s Pra-den-lie 5 Kle-pha-man,
» Kle-pha-man *,, Kle-pha-vie,
,y Kle-pha-vie 5y Kle-pha-oo,
y» Kle-pha-oo » Pan-dan-man.

In the days of Pan-dan-man, the people determined to build a
pagoda that should reach np to heaven. The place they suppose to
be somewhere in the country of the Red Karens, with whom they
represent themselves as associated until this event. When the pagoda
was hali way up to heaven, God came down and confounded the
lanzunage of the people, so that they could not understand each other,
Then the people scattered, and Than-mau-rai, the father of the
Gaikho tribe, came west, with eight chiefs, and settled in the valley of
the Sitang.

Red Karen Tradition—The Red Karens say they were driven -

from a place called Ho-htay-lay in the neighbourhood of Ava, sixteen
or seventeen generations ago, and preserved an imperfect genealogical
tree of the succession of their chieis from that period. Sixteen or
soventeen generations ago would take us back to about A. D. 1400,
and that was the period when Ava was founded, which synchronises
with the tradition.

. -
Seventeen geuerations ago, they relate, they were governed by a

Queen. This lady once discovered a beautiful silver fluwer that.

had sprung up out of the earth in tiwe forest. The people recognised
the hand of God in giving' it to them, and danced around it, and
worshipped,

When this beeame known, the Burmese came down on the Karens
to obtain possession of the silver flowor. Tn the war that ensued, the
Queen was Kkilled, and the Karenseled south to the country of
Toungoo, where they say®hey buill a city, But the Burmese followed
them up, and after a residence of one year in Toungoo they fled
eiich to the region which they now ocenpy.

Dr. Richardson who visited Fastern Karenes obtained from the
people another tradition, in which they vepresenteld themselves as

>
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coming originally from China with a large invading force, and when
the Chinese were driven back, the Red Karens were left behind. Tt
was about the period referred to above that Burmese history states
Ava was beseiged by a large Chinese foree ; which is another coincidence
adapted to make the truth of the sixteen generations plausible.

When the Red Karens came to their present locality, they found
the country inhabited by Shans, whom they drove-out. The first
chief that came to the country was Than-krie, or Than-htsgen.

Thé descendants of Than-krie reigned for eight generations, but
there is no record of their names. In the eighth generation, the
people were joined by the descendants of a brother of Than-krie, under
Kha-ma Kha-thya, and they usurped the government,

The genealogy of Kha-ma is traced thus:

“ Kha-ma Kha-thya begot Rie-men Sa-su, and
Rie-men Sa-su begot Phan-bya.”

This Phan-bya neither eat rice nor drank spirits. He lived on
yams and fruit; and assumed the character of one possessed of
miraculous powers. He said he could see into the invisible world, was
skilled in dreams, understood deep things, and could prophecy things
to come. The people conferred upon him the title of San-bwa.

“Phan-bya begot Tho-ray,” and Thoray eat rice, so the title
of San-bwa was not conferred upon him.
“ Tho-ray begot Bu-phan, and Phan-bya.”

Like their grandiather, Phan-bya, neither of these brethren eat rice ;
and both were made San-bwas, ruling apparently in conjuuction.
Bu-phan died without igsue ; bat

“*Phan-bya begot Bu-ray.”

In the days of Bu-ray there was no San-bwa again, for he eat and
drank like ordinary people.

“ Bu-ray begot Ya-yan.” {

Ya-yan did not eat rice, so.ie was made San-bwa,
® “Ya-yan begot Rie-ray.” -

There was no San-bwa again in the days of Rie-ray.

“ Rie-ray begot Phan-bya.”

Phan-bya eat no rice, so became a San-bwa ; but he did not live long.

The record says he died young, and that he was contemporary with
23
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Kepho, the present San-bwa of western Karenee who succeeded him.
How he came to the government does not appear, but there is strong
presnmptive evidence that he was a usurper, and probably killed the
San-bwa. Kepho has no genealogy to show, but leaps back sixteen
generations and says he is the descendant of the first chief Than-krie,
but produces no evidence to sustain his pretensions.

Ke-pho eat rice and drank spirits till he was thirty years of age,
when he abandoned them and has lived a vegetarian ever since.

Kepho's people close the gencalogy saying :  So at last the descen-
dants of Than-krie became San-bwa in the person of Kepho; and
Phan-bya who was the first San-bwa prophesied and said: © Hereafter
the descendants of Than-krie will rise to be San-bwas. Then there
will be great happiness; and when they become San-bwas do not
oppose them.' These words have been fulfilled, for the Ta-lya, the

descendants of Phan-bya do not oppose the present San-bwa, Kepho ;

but they observe the propletic words of their ancient San-bwa, and
receive him.”

The division of the Red Karens into two tribes, castern and western,
has been usually regarded as a modern event, and began yith the
father of the present ruler of Karence, but this tradition throws it
bacle several generations.

Six generations ago Man-phen appeared among the Red Karens.
“ He was a Burman who quarrelled with the King of Burmah, and
was driven away from Ava, and camo and dwelt among the Red
Karens ; where he succeeded in making himself a ruler.

¢ Man-pheu begot Man-kay, and
Man-kay begot Bu-phan,” z

Bu-phan took upon him the prophetic character, neither eat rice
nor dranlk spirits, and became a San-bwa. According to some accounts
this Bu-phan was the first raler of Bastern Kavence, and was a son of

the King of Ava who fled from his father in disgrace,
¢ Bu-phan begot Hto-ray, and
Hto-ray begot Tan-ya, and
Tan-ya begot Ya-hta.”

Ya-hta is the present ruler of Eastern Karence, and the man that
protects Bhan-loung.

|
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This genealogy, as given above, is probably inaccurate, being the
first ever obtained, but it may serve as a basis for fnture correction.

Toungoo Tradition—Thirty years ngo I met with a tradition in
Tavoy, that the Karens had formerly a city at the north, called
Toungoo. On coming here, I found the Karens in the confident
beliei that the first city in Toungoo was built by a Karen. This
tradition is in a measure confirmed by a Burmese history found in
the Kyoungs. It is therein stated that about the year A. D. 1298,
o teacher atthe town of Hticling said to one of his pupils called
Karen-ba: “Ii you go south, yon will becomea great man.” He
went sonth, and took up his abode in the south-east of Kaylen,
naming the place, * Karen City."

His name signifies ¢ Karen father,” and the Karens claim him for
one of their nation, which some Burmans admit, while others say it
was a name bestowed upon him, because he treated the Karens like
a father, He subsequently united with two Burmans, the history
states, the sons of a former ruler in Toungoo, that the king of
Martaban had defeated and carried away eaptive. The three jointly
founded the red city of Toungoo, A. D.1281. The elder brother of
the Burmans was killed by the younger, A. D. 1317. The youn-
ger survived seven years, dying, A. D. 1324. Karen-ba then
reigned alone, but the son and widow of the younger Burman
were discovered in a plot to assassinate Kaven-ba, and they were both
put to death. He reigned quietly cighteen years longer, and died
A.D.1342. This is the last record of Karen-ba in the Burmese
Dbooks ; and thongh there is nothing incredible in his being a Karen,
yet there is no evidence to show that the Karens had any part in the
city.

The Karen traditions are pare myths, witl\on.t a particle of historic
truth. They say that the present city oi Toungoo, which they
vegarded as the largest city in the world exeepting Ava, was built by
a Karen called  Tan-0o0 Shan,” which signifies,  Ruler of Toungoo,"
and ho had a wife called Khai-pa, but known in tradition under the
pame of Sa-mu-wa, signifying ¢ White Lady."”

Soon after Toungoo was built, the King of Ava came down and
fought against it, and killed Tan-oo Shan. His death is attributed
to lis not listening to his wile, While a pcrsonal contest was going
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on between the Tonngoo ruler and the king of Ava,’the White Lady
called out to her husband : “ Smite him on the neck with your sword
and then hit his head with the hilt, and his head will fall off.”
Tan-oo Shan was paying no attention to his wife, and did not hear ;
but the King of Ava was more attentive and caught the words, and
tried the experiment on Tan-oo Shan, when his head fell to the
ground, but it still retained life enongh aiter it was cut off to ex-
claim : “ Toungoo is mine, and when the appointed time arrives, I
will return again, and take possession of it with white and black foreig-
ners.”’

What became of the “ White Lady” is not clear from the above
legend ; but from a single verse that I have met with, it would scem
she was neglected and went away, for it is said

¢« Sa-mu-wa, we did not believe her,
Sa-mu-wa® we did not obey her :

She returned to her former home.

And long have we looked for her return.”

Another prose tradition says: & Ancnemly Tan- -00 Bhan, and Ava
Shan contended with each other and fonght. Tan- -00 Shan was a good
man, but Ava Shan was fierce and killed him. Before he died, he
promised and gave commands and said : “ I do not die for ever,” He
promised that in seven generations, he would return again to Toungoo
and look after the city he had built., And the elders charged their
children, generation after generation: “When our Tan-0o Shan died,
he said he did not die; he only removed towards the mouth of the
river below ; and that when seven gencrations, seven ages were
completed he would come up again.” Hence the elders comﬁmnded
and said ¢ “If people say the Tan-oo Shan has appeared, and he comes
from the east, or the north, or the west, wherever he may be, do not
pelieve him, do not follow him. He iz not our Tan-co Shan. But
when people say the man has come from below, from the mouth of the
viver ; that is indeed ounr Lord, the Tan-oo Shan risen again and
returned. When you hear that he comes up with his wife and children
and followers of white and black foreigners, that is our Tan-oo Shan.
Go look at him. Go to him quickly. And look at his wife, Sa-mu-
wa, 1s she white? If she dresses in red or black, or yellow, or
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variegated, it is not Sa-mu-wa, it is not the wife of our Lord Tan-oo
Shan. TLook at her accurately. If she be white and dresses in white,
ghe is the veritable Sa-mu-wa ; and he is the true Tan-oo Shan.”

ADDITIONS TO THE ENOWLEDGE OF Siuk;—by Captain J. MrrcueLs,
Superintendent of the Government Museum, Madras.

[Received 9th October, 1865.]
In the year 1859, T had occasion to examine with the microscope

several kinds of raw silk, and I then discovered that the silk of Antherea
paphia, commonly known as Tussah silk, had a very peculiar structure,

- differing entirely from that of the several species of Bombyz.

My duties, up to a very recent date, left me no time for original
research and the Tussah silk was consequently put aside. It was not,
however, forgotten, and I have taken advantage of the leisure afforded
by a holiday to endeavour to elucidate the structure of the filament,

The silk of Bombyx is cylindrical or nearly so. It is translucent
and, apparently, homogeneous, The larva spins a double filament;
the two filaments, being laid side by side like two fine glass rods, are
held together by a gummy cement which is soluble in water. The
silk of Antherea paphia is flat, and appears to be composed of a number
of opaque rods placed side by side, the intervals between the rods
being filled in by a translucent cement, very difficult to dissolve.—
The filament is evidently compound. Under certain conditions of
illumination, it bears considerable resemblance to one of the coarser
bands of Hobert's Test Plate.

This very peculiar appearance of the Tussah filament, is readily
seen with a quarter or hali inch Achromatic; but the demonstration
of its compound structure, in that exact way that will alone satisfy
the demands of science, is a more difficult matter, on account of the
insolubility of the cement which binds the elementary, or primary
filaments together. Macerating the silk in water for upwards of a
month did not separate them, aleohol did not do so. Acetic acid
mixed with alcohol appears to promise well; but the only way in
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which T have yet been able to effect a separation is by tearing the
silkk gently with fine bent needles, In this way, small portions have
been opened ont, and the compound nature of the filament placed be-
yond a doubt. I have been able to measure the diameter of the -~
filaments, not very accurately, however, on account of their trans-
parency, but the finest do not exceed gx355th of an ineh.

It is searcely prudent to speculate upon the kind of organ by which
this silk is produced, there is, however, reason to believe, that the silk
issues in the form of a hollow, or ribbed cylinder, of which the
opaque ribs are the primary filaments, and the interspaces the cement.
Such 2 cylinder, while in a soft state, would collapse, as soon as the
central support was withdrawn, and its application to a leaf, or a
part of the cocoon already spun, would cause it to be flat. This of
course is only surmise, and is only given asa hint to any one who .~
may have the means and inclination to pursue the enquiry. - It can -
only be demonstrated by a careful preparation of the gpinning organs
of the caterpillar which, if I have guessed rightly, will be found in
the form of a ring of minute apertures set round a central papilla.

The silk of the dctias selene is flat like Tussah sillk, and from its
fibrous appearance, there ean be little doubt that it also is compound.
That of Attacus atlas appears to be cylindrical, it is, however, finely
grooved on the surface, and is in all probability a compound structure
like the other two.

I have examined several kinds of silk, and have invariably found it
to consist of two filaments, simple or compound, as the case may be,
placed side by side. I mention this because in all the works save one,
to which I have been able to refer the silkworm is said to spina
singl.c thread. The exception is ¢ Adam’s Essays on the Microscope.”
Edition of 1798. It is there correctly stated that the filament is
double. L
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A snorr skeron of Toe TRInEs oF BHUTTEANAT AND Hunrrayam ;¥
—by Prren A. Mixas, G. . C. B., Honorary Assistant Surgeon ;
in Civil Medical charge of the Hissar District.

[Received 10th April, 1866.]

In connection with the recommendation of Dr. J. Fayrer, regarding
cthnological exhibition, I have compiled the accompanying laconic
sketch of the tribes of Bhutteanah and Hurrianah. In it is embodied
all the information that I could collect during my leisure hours. It is
amere attempt and naturally very short, but it may guide others
who.will have an opportunity of visiting the same districts, and who
are desirous to work out their ethnology.

Baniahs.
N Lﬁi-_’—?rﬂmo

Origin.—The origin of this tribe is blended into obsenrity, but the
following is the traditional account : that one, Oogur Sein, a Powar
Rajpoot of the Chunderbansee division, took for a wife an Ahirit
woman ; she bore him 17 sons, and cach son became the head of a tribe.

Division into Classes.—The Baniahs are divided into 6 gothst viz,
Aghorwall, Mahasurree, Uswall, Khuttree, Mahar, and Rorah.

The Aborigines of Agroha,—a village 12 miles north of Hissar—
the descendants of Oogur Sein are spread far and wide, each as
a distinet tribe, and one cannot intermarry with the other.

The Aghorwall is considered the highest in order, and the Rorah the
lowest, for the latter eat meat and drink spirits,

Each caste has its purihit.§ The Aghorwall can become Surrowgee,
a sect very austere in the ceremonies of religion ; they do not eat or

® The MSS, of this paper was accompanied by a series of photograms,
representing members of tho varions tribes. It would bo too costly to reprodoce
them, but the original copies are deposited in the Archives of the Society, and

can be inspected by any one interested in the subject.— Lo,

T A% —Vﬂ'{‘, @ caste whose business is to attend to cows; a cowherd caste,
Wilson, in Lis glossary, gives a full account of this tribe.

I '-’)g-—;'fﬁ, pedigreo, specics, caslo, or tribe.
§ ‘:““J\‘:—E%’F‘W; o family priest, who presides at the performance of reli-
glous cercmonies,
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drink after sunsot; avoid injuring or destroying insccts or animals,
as far as possible. "

Halit.—Settled. 5\

Habitat.—The Baniahs are scauered over every village in the -~
North-Western Provinces, and in the largest commercial towns of
Bengal and the Punjab. The cities of Sirsa and Hissar are chicfly
inhabited by them.

Occupation.—The chief pursuit is commerce.

Religion—Hindus, and followers of Vishnu.

Character—Sly, submissive and very parsimonious. Peaceful,
timid, and particularly usurious. Intelligent, can read and wiite, and”
enterprising in trade. ;

Diet.—Vegetables, milk, and clarified butter, and confcctxonnnes. }Z

Narcotie.—Only tobaceo is smoken in hukas. -

Longevity.—About 60 years.

Pliysical Conformation.—Some have dark, others light yellow or
coppery, complexion. Many shave their heads, and wear a ckonti ;*
others allow their hair to grow. They also shave their beard and allow
their moustache to grow. Some are spare built, but the richer class
are generally embonpoint, Their average height is 5 feet 4 inches.

Dress. Dhotee,y turban of red colour, but of yellow spotted with
red, is worn in the spring scason, and chudder; on public oceasions,
silk, plain or brocaded, velvet shawls, &c. are uséd. Young lads are
seen covered with ear-rings, neck chains, armlets; &c. As a mark
of distinction, both social and religious, a circular, and several trans-
verse marks are made on the forchead with sandal wood paste, and

vermillion. .
Bagrees.
oS —aTral.
Ongm.-—l‘he origin is obseure. The Bagrees are allied to Jauts.
Division tnto Olasses.—There is no division of this tribe known.
Habit.—Migratory.
i ,A__&iz"]’ a tuft of hair left at the top of the head, and all the rest

is shm ed off,
,J,mé_uﬁﬂ cloth worn round the waist, passing belween the legs

nnd fnunencd behind,
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Habitat—They are chiefly seen towards the desert tract of
Bicaneer territory, but are also found in the Bhutteanah district irom
Jamanl to Bicaneer, and also in the Hissar district.

Oceupation—Agriculturists, and they also let cattle on hire.

Religion.—Hindus.

Character—Peaceiul, timid, and industrions in their field avoea-
tions,

Diet—Vegetarian.  Although animal food is not prohibited, yet
they refrain from its indulgence for penurions purposes. Amongst
this class, except millet sceds—Ilentil—no other kind of food is relished ;
this is either eaten separately or mixed, the latter mode is preferred
during the hot season only, and is called rabri,* which is prepared by
mixing with water a sufficient quantity of salt, and boiled. It is
eaten by the rich either with ghee, or, by the poor, with lussee.}

Longevity.—About 80 years.

Use of Narcotics.—The Bagrees smoke tobacco by fixing a tawai
or ghutteeah in a chillum, then cover with lighted dried dung of camel
or cow. They also use the country spirit, and take it medicinally in
Catarrhus, Pleuritis, Pneumonia, and aiter confinement.

Lhysical Conformation.—They, are of a dark complexion, slender
in form, hair black, and wear monstache and beard. 3

Dress—The males wear dhotee, white turban, merzai, and a
chudder. The females wear ghograh§ and chudder of wool, either

. black or red eoloured, with a narrow border of some other dye, bunt

generally dotted red, and ungeeali|| after marriage.

Bhuttees,
e
e HEL
Origin,—A portion of the inhabitants of Jesselmeer emigrated
during the reign of Allahoodeen Garee, King of Delhi, and settled in
a place, where a bhaty only resided,—and in compliment to the bard,

the place was denominated Bhatneer, — and called themselves Bhattees.
Here they formed a powerful colony, and continued to be governed

* ) —trazft, pap, or porridge, + g..J__w' milk, whey.

3 ')3; w tile. § W, petiicont or skirt,

I L:.<3|, boddice or stays, o wlgr—wr, o family bard,
24
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under the aunthority of the kings of Delhi. They extended their
power, and at last secured the tract of land, which derived its name,
and retains to this day aiter them, Bhutteana.

The Bhuttees arve also called Pachaddas, which word is a mere
corruption of Pacheemabad, meaning, inhabitants or people of the
West, so designated by the inhabitants of Delhi. ;

Division into Classes.—The Bhuttee caste is divided into 2 thoks,*
viz. Kulloka and Bhanaku ; these are sub-divided into Joiah, Men-
dival, Luckwarrah, Bherayka, and Wuttoo.

They first settled on’the banks of the Satledge, and finally located
at Sookchain, a village 11 miles north of Sivsa. One of their chief
Jodh, settled in a village whith was named after him Jodhka ; Begoo
established another village after his name.

Originally, a Chowhan Rajpoot was the first of the Bhanaka party,
who settled in Bhutteanah district during the time of Nabob Nussoor
Khan, the 11th in descent, and established 3 villages viz. Khyrika,
Boodhabhana, and Bunseedhurree.

There are altogether 7 villages now existing in the Sirsa pergunnah
of this clan, a few in the Roree pergunnah, but the majority live in
the Putteealah states, Besides the gbove mentioned, there are other
sabdivisiohs viz. Jhorurs, originally Rajpoots, who came from Bhut-
tenda, the Khurrud, Jugrah, and Goodharal. -

The previous habit of Bhuttees.—It is said that the Bhuttee popula-
tion has much diminished since the establishment of British rale, as
the pursuits of husbandry are not in accordance with their taste.
Those that remain have now quietly settled down as cultivators, but
are far from being industrious.

The old people speak of the ameient times with great exultation,
alloyed with regret, when they conld muster two or three hundred,
make raid into the neighbouring foreign states, return with a hundred
head of cattle, which were immediately divided, and then disperse
with the ill-gottén booty with extreme delight.

Habitat —The Bhuttees are now found residing near the banks of the
Ghuggur, and Choyea in the Sirsa district, also in the Hissar district,

Present occupation.—Agriculturists; but formerly known for their
marauding propensities,

* Syed—va, divisions, parties.
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Teligion.—Mahomedan.

Character.—Indolent formerly, but are now inclined to earn their
livelihood by a reluctant field labour.

Diet.—Animals and vegetables.

Use of Naveotics—They smoke tobacco in a leathern hooka. Those
who live on the borders of Bicaneer, indulge in-the use of opium.

Longevity.—About 80 years.

Physical Conformation.~Dark brown complexion, wear the jet
black hair down to the shoulder, do not shave the whiskers nor
moustache ; low in the mental scale, and of inférior capacity ; and the
average height 5 feet, 9 inches.

Diess~"The males wear large turbans of white cloth, a thymund®
or tybund of coarse cloth or colowred loongee, an ungerkha sometimes,
and a chudder thrown over all. The females wear nntil married a
kodrteet and aiter marriage ungeeah, ghugrah, with large ved prints,
and a chudder thrown over the body, covering the head also.

Jauts,
P —S1T.

Origin—Traditionally, the Jauts are the offspring of a Rajpoot
father, and of an inferior caste of mother—a Sooder.

Division into Classes.—Jauts are divided into several goths, viz. :
Bynewall, Goodharas, Sohos, &e. They are of two descriptions, the
Dehses or settled, and Bagrees or wandering. The former has no real
caste, but is only a modified Rajpoot.

Habitat.—Bhutteanal and Hissar districts. This tribe is also seen
in Kurnaul, but there many have become Mahomedans.

Habit.—Peaceinl and settled. 3

Occupation—This class confints itseli to agricultural pursnits, and
may enlist themselves in the Infantry or Cavalry regiments,

Religion.—Hindus, They pray to Ram, their chiei object of devo-
tion. Their widows are not allowed to return to their own family,
but are married to their next brother-in-law, or the nephew.

Character —Tard working, truthful, and very thriity. They make
good soldiers, being Brave, and not much troubled with caste prejudices,

'}'\«53, o broad flowing sheet: extending to {he ankles and tied at the waist,

* 93) 35, Waisteoat or jacket for femiles,
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Dict—They principally live on cereals and vegetables ; sometimes
eat goat meat. The Sikh Jauts eat better and live well,

Use of Narcotics.—Some Jauts serving as peons in the Jehsul Police
&e. add churrus to the tobacco they wuse for smoking. The higher
class use in the proportion of 1 seer of tobacco leaf, to 4 chittacks of
goor, and well pounded together. Opium is also used by this class,
particularly those residing towards the boundary of Bicaneer territory.
They also, withount hesitation, drink country spirits.

Longevity.—60 years,

Physical Conformation.—Coppery complexion ; iris dark ; conjunc-
tivee yellowish ; they are tall, erect, manly, and robust ; their limbs
are well shaped ; features regular, countenance placid and dignified.

Diress.—The men wear lengota™ or kutch, koortapf and khesh or
chudder, white or coloured turban. The females use chudder, koortee,
trowsers and ghugrah. ‘The last is generally dyed red or yellow and
is either striped or dotted. g

Rajpoots.
ey, —TIHYA.

Origin—Having been driven out of the Jyepoor terrvitory by
Sahabooddeen of the Ghoree dynasty about Snmbut 1234 (A. D, 1177)
the Rajpoots took possession of all the district now comprising Hissar,
Hansee and Bhewannee pergunnahs, y

Feroze Shah in 1371 first began to convert them by force, with more
or less success, till the time of Aurnngzeb, but this effort was relin-
quished on the decline of the Mahomedan power.

The independence of the Rajpoots of course was always in inverse
ratio to the power of the Dehli potentates. All the Jatu tribes of
Bhewannee revolted in 1809, and the town was stormed, and taken
by the Britizh troops,

The Rajpoots—Hindus and Mussulman converts—still remain in
the proportion of 75 villages or about one quarter of what they
formerly consisted of.

Division into Classes.—It is ncedless here detailing that the Raj-

* 15,4, a small narrow slip of cloth passed between the thighs and tucked

into a waistbelt before and behind,
t &3){, a jacket or waiateoat,

Y
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poots or Raj-pootras, form one of the highest castes of Hindu religion,
belonging to the prince or military order,

Habitat.—They are spread over the Missar district, their principal
residence being Bhewaunee, Rysoo, and Dhymull, They reside also
in the Bhutteana district, chiefly on the borders of the Bicaneer
territory.

Habit.—Mostly cultivators. As a class they are brave and prond.

Occupation.—Although particularly fond of land, yet they are in-
different agriculturists, They furnish few men to the Irregular
Cavalry.

Religion.—MHindu ; Ramchundra is_their chief object of worship.

Character.~Domincering, and careful of what they ecall dzzut.
They are gencrally addicted to highway robberies, and cattle-thieving ;
caveless of money ; decidedly brave.

Diet—They cat vegetables and all sorts of animals, and pork with
delight, but not beei.

Use of Narcotics,—They smoke tobacco, and use opinm freely,
particnlarly those living near the Bicaneer territory. They do not
hesitate to imbibe fermented liquors.

Longevity.— About 60 years.

Physical Conformation.—Dark, or fairish ; irvis dark, and the con-
junctivee pretty clean ; tall, well formed ; having regular features, and
well limbed,

Dress.—Usually a red turban is used, white ungerkha, and dhotee
of various colours, but they are partially red.

Rahees.
wH—afe. “

Origin—Rahee or Raheen, a denomination said to have been de-
rived from a Punjabee word signifying a gardener, or tiller of the
goil, and it is said to be so styled from the following circumatance :
The town and citadel of Dach, having fallen into the hands of certain
parties who had besieged it, they issned orders for a géneml massacre, but
the labourers, cultivators, and artizans were to be exempted ; heveupon
the Rahees who bore arms resorted to a device, by which their lives
were spared, each threw away his weapon, and in its stead carried on
his back a plongh, or some implement of husbandry, and henee the

~appellation which up to this day they bear.
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It appears that the territory comprised between Bhutneer in the
Bicancer territory, and Futteeabad in the Hissar district, was inhabit-
ed from the earliest time by a set of people known under the general

name of Rahees, one portion of whom is said to have emigrated from
Sindh, aund another from Jesselmeer. In its prosperous state this

tract contained 1860 villages, with a corresponding population, addicted
to agricultural and pastoral pursuits, but in consequence of constant
depredations, at a later period by the Bhuttees, and the anarchy and
confusion that resulted, the greater part of the population were led

gradually to leave the country, some emigrated into Bareilly and
others gettled in Pasya.

Division into Classes-—None.

Huabitat.—This tribe is to be found near the banks of the Sutledge
and Ghugger streams; in different parts of the Punjab, and also in
the:Rohileund district.

Habit.—Strictly cultivators,

Occupation.—Their principal oceupation is husbandry, but they are
prone to follow any form of agricultural pursuits,

Religion.—Mahomedan and Hindu converts.

Character.—Docile, religious, but were migratory before to evade
persecution, hence the reason of their being go scattered.

Diet,—The Mahomedan portion enjoy animal and vegetable food,
but the Hindus avoid the former. '

Use of Narcotics,.—They smoke tobacco only.

Longevity.—About 50 years.

Plysical Conformation,—The same as the Bhuttees.

Dress.—Ditto ditto,

Ranghwrs.
Origin.—They are Rajpoot Mussulmans,
Division into Classes,—They ave divided into 3 tribes, Jaut, Sutrolah
and Ragoo.
Habitat,—Hissar district ; and their chici villages are Bullealee,
Bas, u.ml Loharroo.

Ilabit.—Cultivators.

Occupation.—Fond of agriculture, but thc_) are poor, many prefer
taking service in the Trregular Cavalry,

Religion,—Mahomedans.
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« Character.—Brave but violent, and proud of their honour, to which
they cling tenaciously.

Dict.—They live on animal and vegetable food.

Use of Narcotics,—They smoke the huka only, and abstain from the
use oi spirituous liguor. 3

Longevity.—About 55 years.

Physical . Conformation.—Complexion varies much from dark to
coppery ; iris chiefly dark, and the conjunctivee _frequently yellowishg
active and full of fire. They are erect, tall, manly and robust ; their
limbs well shaped ; their features regular, and countenance dignified,
stern, with an air of heroism and bravery. Their hair raven, and
flows down to the shoulders. Average height 5 feet 11 inches. They
are on the whole a very superior set of people to look at.

Dress—Their usual dress is white or red turban; red dopattas,
trowsers, merzai, and chudder,

Fishnus,
oA a
e y—qund.

Origin—Sprung into existence about A. D. 1485, or about 50 years
before the foundation of the Sikh religion. Its founder was Jambajee
of Pecpassur in Bicancer. They are the followers of Vishnu.

Alods of Worship.—Their mode of worship is to present offering at
the shrine, and uttering prayers whilst bathing. Its tenets are to
abstain entirely from animal food, to bathe before meals, and to marry
none but those of their own persuasion. It is contained in a book
called Jambajee ka banee, meaning Jambajee's discourse. They salute
each other by expressing nevm-salam, t. e., T salute you most respect-
fully, the rejoinder is Jambajee ko, signifying, May your salutation be
acceptable to Jambajee. They convert others by shaving off the chonti,
They bury their dead bodies in a cow-yard, or close to their place of
residence, Their great temple is at Sameerah Dhul in Bicaneer, from
which place it is said their first leader took his flight to heaven.

Habitat.—They inhabit Hissar, the neighbouring district of Sirsa;
the adjoining foreign territories, and also portions of the North-Western
Provinces,

Habit—Principally cmltivators,

Occupation.—Besides using agriculture, they are also good carpen-
ters, and carriers or trainers of camels.
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Religion.—Hindus, worshippers of Vishnu. 3

Character.—Civil and industrions,

Dict—Chiefly vegetables. They do not touch meat, and as far as
possible they never allow any numml or bird to be slaughtered or shot.~ &
in their neighbourhood.

Use of Narcotics—The Vishnus use no narcotics. They neither
smolke, nor drink any fermented liguor. Such is their aversion, that
they consider it a saerilege to allow five from their hearth for the
purpose of smoking.

Longevity.—About 60 years.

Lhysical Conformation.—Rather dark, but yellow predominating.
The iris dark or grey, sometimes greenish. The conjunctivee generally
yellowish. Average height 6 feet. :

Dress—The males wear coloured chudder of wool or loe,* a pugree, /( )
ungerkha and dhotee. The females use coloured woollen dhablah
generally of purple colour, and red border, and they always wear
shoes.

Whttoos.,

Origin.—Allied 1o the Bhuttees.

Habitat.—Banks of the river Sutledge in the Bhutteana district,
also in the Ferozepore, and Montgomery districts, and in the Bhawul-
pore territory.

1abit,—Settled and fond of agriculture.

Occupation.—Indolent previously, but now they are inclined to be
laborious.

Religion.—Mahomedan.

Character.— Submissive and industrious.

Diet—Animal and vegetable food.

Use of Narcotics.—They smoke the huka only.

Longevity.—About 80 years.

Plysical Conformation,— Complexion light brown, black flowing
hair, iris black, wear thick beard and moustache'; some are well built,
tal, strong and able- bodied. Average height 5 feet, 10 inches.

Diress.—Turban, dhotee or tymund, and dmdder, gcncmll) checked,

or striped white and blue.

* g :j =T, blanket or kambal Jo5 —HEH.
- 2
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Owing to certain causes, presently to be explained, caleulations of
the Hindus regarding the year are in.crror. Their calendar in cer-
tain points presents a state of things that existed some centuries ago.
It is necessary that such corrections be introduced in the elements of
their calendar as will make its indications consistent with reality.

The Hindu year is determined by two consecutive conjunctions in
longitude of the sun with the star 8 Avietis. Almost all nations
of antiquity have commenced their year from this moment.

By the existing Bengal Calendar, the initial moment of the year is
placed on the 13th of April, about seven days earlier than the real
conjnnetion, making the subsequent cleven transits of the sun, the
eleveén Sankrdntis, seven days too early.

The initial point of the year has retained in its name the idea of its
coincidence with the equinoctial point, a point now removed twenty-
one days from the star. The following simple solutions of spherical
trinngles will show that the celiptic conjunction of the sun with 8
Avietis the A¢vini Yogatard of the Hindus happens between the 20th
and 21st of April in 1867,

From the Nautical Almannc we have for 8 Avietis JR = 1A, 47,
17s. which expressed in degrees of ave = 26° 49" 44

25
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In the same Ephemeris the North declination on the 13th of April
5 20° 9° 17,” the obliquity of the ccliptic being 28° 27° 15,
Thcn DN + o =43 36’ 82" and v »» DN, — 8° 17’ 58",
Hence N. P, D. = 69° 50" 43"
O=116749%4" .. .. i e «... D8° 24’ 827
% (e 4 B) = 21° 48’ 16"
1 (a—B)= 1°38 59" ,
F@4H)....cccceseene. Co. Log. Cos., ...ccceer...”  0°03228

$(@—p)......... SrsvRs Liog. 008,y <eeiowseness 9-09982
A TP T OO LiOR. Coby, v yiesindots 0-78888
2 Log. tan,, ...... 9:82093
FALB) .occeiiinnns 337 80" 30" '
e L AL LOL BTN e e e a 1o a'e 8:45930
P WG o <) HO e Co. Log, sin., ...ccoeee .. 048082
A S - Log. Cot.; ...iveeee .. 978888
32 (A—B)=2°48" Log. tan., ....cc.eeenneernnens 8-68900
B e 80742780
o R A O el . 8h. 5Tm. Gs.

Hence by the Naatical Almanac the conjunction is between the
20th and 21st April. The Hindu calculations, however, referring the
conjunction to the 13th of April, make the year begin at the w rong
moment.

In the above rough calculations Agvini is assumed as identical with
B Avietis. The Suryasiddhénta gives the polar longitudes of stars in
a very curious and arbitrary way. The author mentions certain
numbers as bija or root for each star, which numbers multiplied by
the constant 10 will give in minutes the polar longitades ofs the
asterisms, The following are the bijas or roots for Agvini and
Bharani, 48, 40. Multiplying the bija for Ag¢vini by the constant
10, we get 480" or 8” the bhdga or position of the asterism in jts por-
tion of its polar longitude,

Now let = = Polar Longitude.

= Obliquity of the ecliptic.
a == Inclination of the declination circle of the star to the
ecliptic,
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¢ = Polar Longitude.
A = True Longitulle,

Cosn’ Cot @ = tan a.
sin a sin ¢ = sin A.
tan A. Cot a= sin p, the quantity to be added or subtracted from ¢

io_gi\'e A,
Position in its portion or blidga, ....cceeuciinennnn. AT 8
Rolox Longitad e ieliseesverveasssesnsusnyantossusserettss AN
Polar Latitude, ....c..cccvveee. A R R e oy A
From the above we deduce the following by formula for A¢vini.
VT o v B Do Lo A O cearacy L QUEELLSEN
LONELT A e aenes STy R

This is the position of Agvini according to the Hindu Tables and
“*tronomical works. This position of the junction star refers us back to
5Wa fifth century A. C. In each case, to reduce the distance given in
diy lamsted’s Catalogue for the Vernal Equinox of A. C. 560, we have
POibtracted 15° 40’ from the longitude there given.

4 “The following, however, are the real position of @ and B Arictis by
8 vopean calculations.
SUPP' Longitude of 8 Arietis at about 560 A. C., ...... 187 56
AL 7T O A Byt ety A M e 1. ool
e o At SIS S oty
Tiakitada,  svii . tovia oiiversnratsninabasalss hestobtiiss NN RU LRI

Comparing - these we find that the position of Agvini eoincided
more with that of 8 Avietis than with that of « Arietis. The Hindus
used very rude instruments of observation, and an error of even a
degree is allowable in their calenlations,

The retrograde motion of the equinoxes together with an error in
determining the exact length of the year has brought on this diffevence
in their calendar.

The Hindua year, like all solar sidereal years, begins at the moment
of the sun's entrance into Agvini, the first asterism of the constella-
tion Aries, and ends with the moment the luminary leaves Piscinm
to re-enter Acvini. Such a method of determining the length of the
year accompanied by the following easy but ingenious distribution of
the fractional parts of a day has saved the Hindu year from the error
which was an element in the European years before the Julian correc-
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tion. The Hindn civil year differs from the astronomical as regards
the fractions of a day. An error, lowever, in exactly determining the

* value of this fraction will, following the Hindn wethod, soon be so
accumulated as to necessitate the introduction of a correction that the
calculations mz;.y agree with actual phenomena. Considering the
backwardness of the Hindu Philosophers to profit by recent investiga-
tions accompanied by want of that habit of verifying caleulations by
observations, which Bacon’s philosophy alone can teach, it is natural
that the Hindu year will represent a state of things that does not
really exist. .

The motion of the equinoxes in space, though observed in the
western world by Hipparchus so early as B. €. 186, was not known to
the Hindus in A. C. 400, the earliest date assignable to the Surya
Siddhdnta from the longitudes of stars there noted. A theory nf
libration of the equinoxes 27° either side of the first point of Aries
stated in certain Siddhintas, and others again calculate a comple
revolution of the points, but in no astronomical work of the Hind
is any use made of such oscillation or motion. No work corrects -
calcalations according to the precession of the equinoxes, though
Surya Siddhinta gives a rule for determining the numerical value of
same, and instructs the students to introduce the bija necessary fox the
motion of the equinoxes. ‘he

As stated before in reckoning civil time, fractions of a day are rer
jected. When the fraction is less than 30 Ghadis (half a Hindu day)
the civil year or the month is reckoned as beginning one day later than
the astronomical. The year consisting of 365.24486231177907 days,
365 whole days”are deducted from it, the fraction, 24486281177907
being carried to the next year forms 365-4807246235814 days,
From this again the whole number of 365 days being deducted for
the second year leaves a fraction to which the value for another year
being added gives 3657345869353371 days. This sum exceeds
8655 days and therefore the year is made to commence one day later.
Deducting the fractional residne *73... from 866 days and the remain-
der .2654'140(;466279 being again deducted from two tropical years
(of T30°4897246235514 days) leaves 730-22431055889535. Deduct-
ing from the above for the 4th and 5t years (730) we carry the
remainder »2243105889535 of a day to the 6th year.
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Thus the Hindus bring forward the year one whole day every fourth
year nearly or 289 days in 1192 years. The system involves the 2
error of the Julian year, which ontruns the Hindu solar year (as well
as the European solar year with the Gregorian correstion) by nearly
10" 447 or two days 23’ 83" in 400 years;

The annual variation of the equinoxes is aceording to the Surya
Siddhdnta about 54°. The position of the initial point of the year
with reference to the equinox on the 18th of April, 1867, is found
from the following proportion given in the Siddhénta. '

(1577917828 days) the number of days in a great Yuga is to (600)
the number of revolutions in-it, as (1814605) the sum of the days
elapsed since the last epoch of conjunction, is to the number or frac-
tion of revolutions elapsed. This is O Rev. 248° 23' 59".7. The
bliuja or sine of this, is its supplement 68° 23" 59".7 for reducing the
supplement to an are of 27°, which is done by multiplying it by 3 and
dividing by 10, we get the ayandnga, the actnal distance of the initial
point of the sphere from the equinox 20° 81’ 119,

One pf the apparent reazons for the Surya Siddhénta’s not introdue-
ing this correction in the calculations is, because the anthor of the work
supports the theory of libration. The colures therefore falling back
with respect to the fixed stars in round numbers 507 annually, the
Hindu system slowly advances beygnd the true vernal equinox.

The initial point of the year is called the Makdvishuva mesha
Sunkrdnti, the vernal equinoctial transit of the sun to Aries. As
shown before, this moment is no longer the equinoctial point, but is
removed from it by a period of about 22 days. To this period adding
the distance of the present initial point from B Arietis as caleulated
before, seven days, we get the actual distance of the B Arietis from the
equinox, the difference between the sign and the constellation Arics.
The numerical value of this is about 30 and, assuming 50" in round
numbers being the numerical value of the precession of the equinoxes,
we find that about 2260 years before the present time, the Hindu year
began with the vernal equinox, and the ecliptic conjunction of the
sun with Agvini happened at about the same time, or 300 B. C. is
the latest period to which the Hindu observations ecan be referred,
It is well to add that such determination of the dates of the Surya

Siddhdntas, and the Hindn observat ion depends decidedly on partial req-
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goning, All attempts towards accnracy even of centuries must be futile
_ and imperiect. Arguments stated above establish nothing besides what
is evident. If the Hindn calculations were as accurate as those of

western sciencepwe could then have safely assigned the above given

dates to Hinda observations. The above proves that 393 B. C. the
initial point of the Hinda year coincided with the first point of Aries
and the vernal equinox. Beyond this, we have no reasonable ground
to advance. The Hindu observations may have commenced centuries
carlier, and the then existing rough methods of observation may have
led the ¢redulons Hindu astronomer to believe that the equinox and
the fivst point of Aries were. one and the same; when in reality the
equinox may have happened on the 4th or 8th day of Vaigdkha.

That the Hindu year formerly began about the vernal equinox, and
that the moment of such beginning of the year coincided with the mo-
ment of the ecliptic conjunction of the sun with Ag¢vini, or that the
sign and the constellation Aries coincided at a former period with the
initial moment of the Hindu year, is unquestionably proved by the
Hindu name for that moment, the sun is said to be then in the
asterism Acvini.

Had no errors entered into the calenlations of the Hiudus, their year
would then have commenced at the present century on the 21st of
April, instead of the 18th., The Mnhévishuva Sankrénti then wounld
have differed from the vernal equinox exactly by that amount by
which the sign Aries differs from the constellation Aries. But as it
is, it involves a double error, and leads one to suppose .tbat about 500
vears before the present time, the first day of the Hu}du year was
in-ought to coincide with the first point of the constellation Aries
(3 Arictis) and that since then, owing to the motion of the equinoxes,
the initial moment of the year has retrograded 7 degrees. Such a
supposition is the only explanation that can, :}t pre.scnt be offered
regarding this anomalous position of the initial point of the year ;
now that the first of Vaicikh is placed bet\\'ecn the points with which
it coincided when the constellations were formed, and in which it should
be, if the calendars had received proper corrections. The values of the
bijas or corrections subsequently added to the Hindu tables as calculated
by Mr. Burgess in his notes to the Surya Siddhanta, refers us to the
16th century after Christ. Making due allowance for ervors of Hindu

" |
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calcnlations, this may well be transferred to a centnry, when Jaya
Siitha, it is said, translated the Logarithmic Tables into Sanserit, and
introduced many corrections into the Hindu Science of Astronomy,
But the exact date of the correction of the Hindu year cannot  be
ascertained before the Sanscrit works of Jaya Sifiha are brought to
light.

The table shows the Hindu months with the corresponding English
months at two different epochs.

Precession of the equinoxes 0° 07 0", Precession 37 10,
Vaigikha, o0 March and April,.................. April and May.
Jyaishtha, ¥ April and s «++ee. May and June.

Ashidha, I May and June,.............co....... June and July.
Crivana, June and July, .................. July and Augnst.

Bhidra, b July and August, ........ eereseeens Augnst and Sept.
Agvina, mz August and Sept., ... . ........ . Sept. and Oct,
Kirtika, 2 Sept. and Oct.,....cveenevienrenen.. Oct. and Nov.,
Agrahdyana, m Oct. and NOYY coeveons csssssesnsess Nov. and Dee.

Patisha, 2 Nov. and Dee,, ....cc.uvueiveveneer. Dec. and Jan.
Migha, ¥ Dec. and Jan,, ..................... Jan. and Feb.
Philgtina, % Dec. and Feb........ vesssssensansss Feb. and March,
Chaitra, ¥ Feb. and March, .................., March and April.
In A. C. 538 when the Hindu year commenced with Vaicikha in
Agvini the sun’s longitude was 0° 0’ and that of the moon 2° 12’
That the year should begin in one of the equinoxes or solstices is
very natural, they are the four principal points in the heavens, The
commencement of the year from the vernal equinox dates from great
antiquity, The era of sdlivdkana begins with the vernal equinox or
full moon npon or next it. The Hindu year, however, in earlier times
began with the winter solstice. The derivation of the name Agvina
speaks a history, Acvini being the first of the 27 asterisms and the
one supposed by the Hindus to be coincident with the sign Aries,
determines the bcginning of the year. The month having a full
moon in this asterism is ealle
tude of the three, the moon, the sun and the asterism may naturally
be looked upon as the starting l;oint of heavenly motion. The ex-
planation given by Amara Siiiha, the lexicographer, that the month
in which the full moon happens in Agvini is Agvina clears all donbt,

.

d Agvina. The conjunction in longi-
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Tt is rather improbable that the Hindas would wait for a conjunction
of the three to begin their observations. Amara Sinha's cxplmmtim{
quite negatives all such suppositions, as it is impossible that the moon
should have the same longitude with the sun and be still a full moon.

To correct then the Hindu Almanac, so as not to violate the Hindu
idea of Maldvishuva mesha Sankrdnti is ttterly impossible. The year

must be made to begin at one or the other of two points. It is
proposed therefore to begin the civil year from the vernal equinox or
thesign Aries. Though this method enforces the change of the order
of the asterisms making Revati (¢ Piscinm) the first and Agvini
the second, we have yet the advantage conferred by European caleula-
tion to support our view, On the other hand, the change of the beginning
of the year from the vernal equinox to the 13th of April, is a strong
recommendation for bringing the initial point of the year to the moment
of ecliptic conjunction i, e. on the 21st of April. A change of the
order of the asterisms is not new to the g¢astras, Kritikd (5 Tauri,
Pleiades) now third, formerly occupied the position of Acvini.

The Hindu calendar is now in one view 22 days in advance, and in
another about 7 days behind the real state of things. It is proposed
to cject 21 days from the month Chaitra and thus to bring the
vishuva or mesha Sankrdnti back to the equinoxes. Such an innova-
tion or correction of the calendar, involves serious difficulties ; the
conservative habit of the Hindu mind and the confusion in a political
point of view of the dates of payment of rents, &e., ave serious, but
may be overcome.

The Hindu calculations, owing to the ervors of tables made up
some centuries past are all defective and need correction. But these
are secondary to the correction of the year. p

Mo sound the Hindu opinion on the subject, a cirenlar in Sanserit
was issued by me in October last. There I have quoted most authori-
tative passages showing that such c¢hange of the beginning of the year
i the precession of the equinoxes is not contrary to the

on acconnt O

chstras, With a Hindun, authority of the gistra is the only argnment.

I append a partial translation of the principal points of the Sanserit
civeular,
The Dharma Qistras say—

aurgl maaT &4 afcgur 5 W |

o
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‘“ that at the beginning of Aries (Vaicikha) presents of flonr and of
jugs filled with water are to be made to Brihmanas.”

This ceremony is now performed on the 12th of April. Some donbts
as to the propriety of performing the ceremony Ghatotsarga on this
date having arisen, Professor Bépti Deva of Benares was addressed on
the subject. The errors of the Hindu calendar were pointed out in the
letter, and he was requested to give his opinion on the proposition of
changing the beginning of the Hindn year from the 13th of April to
the real mesha Sankrénti, or the vernal equinox.®

The proposed change of the hc.ginning of the year from the 13th of
April is not contrary to the Cistras. Surya Siddhdnta, the highest
authority in questions of Hindn astronomy, acknowledges in the fol-
lowing, that time eficcts great changes in calenlations. .

RUEGHAT GH THH WARH |
35: T3 Wil of @197 faagar 1 =
WAHTCWEAE T I 1Y W |
gmaAl gfcatia FrEHInT f99 I ¢

“(0 Maya,) hear attentively the excellent knowledge (of the
Science of Astronomy) which (the) Sun Himseli formerly taught to
the saints in each of the Yugas.”

“I teach you the same ancient science which was formerly told by
(the) Bun Himseli. (But) the difference (between the present and
the ancient works) is caused only by time, on account of the revolu-
tion of the Yugas.”

Vagishtha says—

TE WIEHYEEE A e
feraicfassra wizafa 93 9i

An examination of the Pirimas will show at once that the Ciistras
and the ceremonies are changed in time, the gods, and lhe ceremonies

(FERUFITE) of the Vedas are now for gotten,

The Rig Veda mentions the 27 stars as being married to the moon
and the astronomical phenomena recorded there, show that the vernal

equinox happened in Krittikd and the autumnal, in Radha or Vigakla
(y Libre),

* Tis favourable re ply with the original letter of query was noticed in the
original circular,
206
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Amar Singha states that the equinox and the Vishuva are syno-
nyms, So does the lexicographer Hemachandra.

wg# 3 afqagiafandy s@< | 7.
swTifaf=d e Mg fagae aq .
TEAT 1l

I YIATRRIT aWd gRaTHa:
guwd k& wr@ fagea fagae aq.01
T zag=g

The above anthors in naming the twelve months of the year, begin
from Agrahdyana (near the winter solstice).

2 [ENY S WgeEtaeg 96 | ,b ¢
WIERA WRETEH 491 AHY I
THAET I
™
T WG IGCALHARRAES TR |
wErRrEEE Y ha 9ve a9l
i JwaeEy
Langhékshi on the anthority of Somékara Kalpa Satra begins the
year four days before the full moon of Magha, 3
= . -
wrE: SR GgTw g e T e
In the Qatapatha and Sinkhiyana Brilmanas we see the year
begin on the full moon of Phélgin.
ardur wrEw Grewrdl gamce yaw i | “

The astronomy of the Rig Veda begins the year on the light fort-
night of Méagha, and ends on the dark hali of the month of l’lwslul.

" ArEnwmITnE GrrEreHi: |
I T FTEWIH UG )
R\ gm e 1)

Authorities were quoted from the Goladliyiya of Bhishkardchdrya,
the Sivya Siddhénta, the Soma Siddhanta, the Qdkalya Sanhitd, the
Laghtivicishta Siddhénta, Avyabhatta, Vardlia Mihira and Brahma
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Sphitta Siddhanta to show that these anthors admit of and give rules
for determining the value of the precession of the equinoxes.

The position of Agastya (Canopus) given in the Vishnd Pirdna
and in the Parfsara and Garga Sanhitds show that the asterisms have
moved from their original position in the heavens.

YA BHTHIA GT WTETH 7T WL
fawrararegaian w9 fagad o
Tfe faaggra |
- - - - =
WA § (a9 veuEa Urewmuaasayata i
Tl gTwE R ||
. - =
wgs warg v et vt afufeT gearn)
vElEeweiEaa: wasi® a9 Tna |
vaatg 2@ wd waw q<f@ auai |
S gArsafea<rg 9Kd 99 g3
e a9
The retrograde motion of the equinoxes has brought a change of

the seasons—Vaigikha and Chaitra constitated the spring of lormer
times,

wyy w9y arafaaed | wAe nivw swEy i
xfa ammcigdfear i

Lastly the practical proof of the cffects of the errors in caleulations
is given by directing the Pandit to observe the heavens just after
gunset in the month of Vaigikha.

e el A S
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Tue Hivi-trises or e Nontueey Frostier oF Assay i—by Rev,
C. H Hesserypyen. .

[Received 26th Angust, 1867.]

The Himalaya mountains, so far as they form the northern boun-
dary of Assam, are inhabited by two distinet races of men. Originally,
probably one and the same race, they scem to have undergone a
change sufficiently marked to authorize their being considered at the
present moment, as two distinet races,

The mountaineers who occupy the eastern hali of those frontier-
hills seem to be original occupants, or first arivals, and to have
retained their original habits and customs. Those who live to
the west, appear to belong to a later period of immigration, subse-
quent to their descent from Central Asia. When they drove out
from before them the first occupants, say the Dimasa and Boro, or
Lalong, now living in the plains of Assam, they seem to have come
in contact with a certain degree of civilization which effected that
change both of feature and habits and customs which is so striking
to the beholder,

The last mentioned of these two races are the people commonly
called Butias or Butanese—this name applying to all the various
and numerous tribes who belong to the same race. These, however,
having served our purpose thus far, we may leave for the present,
while we tarn our attention more in particular to their less civilized
brethren to the east.

Unlike the Butias, these possess no common name. The region
they oceupy, is fully as large as Butan, and equally as interesting.
Indeed, little as we know of the people, the country they occupy, is
still less known : as much a ferva incognita, in fact, as the interior of
Africa. The few Europeans who have crossed the front

ier, havye barely
done more than skirted this unknown region : none |

ave ever pcne-
trated to the snowy range; none ever crossed its entire width from

Assam to Tibet proper. All we know about the
its inhabitants, we lave learnt from the latter, w
in all cases reliable informants, Until,
& Wilcox will undertake to tray

country and
ho are, however, not
therefore, a Livingstone or
erse its cane-bridged mountain
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torfrents, its snow-capped heights, and brave leeches, dum-dam and
cannibal Abors,—in order to confirm or otherwise, the statements of
native informants,—we shall have to rest satisfied with our present
stock of information,

From all, then, we have hitherto been able to collect, it would appear,
that that portion of the Eastern Himalayas which lies between the 92°
40" and 95° 30" East Long., or between the eastern boundary line of
the country of the Tanwang and Kampd Butiss, and the Dibong
viver,—having Assam on its south, and Tibet proper on its north
side, —constitutes the home of four peoples, known to the inhabitants
of Assam by the names of Aka, Miji, Dafla, and Abor.

Three of these tribes, the Aka, Miji and Dafls, ocenpy the hills on
the southern side of the backbone of the Himalayas, the snowy range.
The water of their rivers flows down into Assam direct. I make
use of the expression direct, becanse I %hereby wish to explain the
more immediate proxiwity of their mountain-homes to Assam ; for,
properly speaking, the rivers that run down the northern slopes of
the snowy range pour their waters likewise into the same big river
which passes through Assam, viz. the Sampo of Tibet. The Abors
alone, in some of their northern clans, are said to dwell on both sides
of the snowy mountains, and they are thus in intercourse both with
Tibet and Assam.

The seats of these four principal tribes may be defined as follows :
commencing from the west or the frontier of Butan we come first
upon the Akas. Their country is situated so as to have Assam on
the south, Butan on the west, the Miji territory on the north,
and the Dafla east. The Buruli river forms the boundary of the
Aka and Dafla country, or rather hills. The Mijis again have
Butan to the west, and probably north, but the Buruli river
ranning round the northern side of their country until it enters
Butan, the Daflas to the east, and their friends and neighbours, the
Alkas to the south, .

The Daflas like the Akas have the valley of Assam for their
southern limit, the Akas and Mijis, with the Buruli river interven-
ing, on their west, and the Abors both north and east; —the Subon-
sm river ranning up between the hills of the Abors and Daflas,
“Then the Abors themselves occupy the whole of the remaining ex-
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tremity of the eastern Himalayas. They inhabit all the couniry
lying between the territories of the Daflas on the southern face of the
snowy tange, and the Kampo-Butins on the northern face of the

same snowy ridge; Tibet on the north, Assam on the south, and the~"

Mishmi-tribes on the east, the Dibong river forming the line of
demarkation between the villages of the Abors and Mishmis.

Of all the four tribes above ennmerated, the Abors are by far the
most important,.both as to their numerical strength and their war-like
propensities, as well as through the extent of their territory.

In the present communication I shall restrict my remarks to one of
the tribes only, namely—

The Akas.

The Akas or Angkas live on hills of moderate height; the highest -

probably not excecding 6,000 feet, in the angle formed, as beiore
mentioned, by Assam and Butan, Three to four days climbing over
thickly wooded hills, nearly pathless, stumbling up the dry bed of
the Burali and other less important watercourses, thickly strown with
large boulders, clambering up the steep faces of rocks, holding on by
a cane-rope, bring the traveller to the small settlement of the Akas.
The Miri elephant-hunters follow up the bed of the Buruli river,
taking a small light boat along with them, which they lift over the
water-falls, and so reach the Aka country. There is, however, a better
road but somewhat circuitous, This road takes the traveller first to
Butan to the settlement of the Sat-rajas due north, after a march of
about four days, and then goes on to the Aka country due cast
which you reach in another two days. This is a road which the Aka
women and children, and their ponies travel.

The name Aka, or Angka,—even Angka—is given to them by their
neighbours ; they themselves do not use it, but speak of themselves as
Hrusso.

The Hrusso do not pretend to- be aborigines of the country they
now inhabit. They are unable to tell where the real home of their
tribe is, They pretend to have beon inhabitants of the plains. Our
ancestors, they say, lived in Partabgor on the banks of the Giladhari
river, north of Bishuath, but were driven out frow theuce by Krishna

wind Boloram,

A,

N
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The langnage of the Aka, however, tells a tale, and so does their na-
tional character. Their language contains more words which can be
traced to the valleys south of the Patkoi range, joining the Shan and

~ Munipuri countries, than words indicating a closer affinity with the

Dafla and Abor tribes. They differ mentally and physically from
their mountain neighbours to the same degree.

The trath scems to be, that the Hrusso entered Assam about the
same period when the far more numerous and darving Ahoms burst
from their hills into the valley. Probally the Akas preceded them,
and having been driven from place to place, they finally settled on the
hills where they now still live. As to numerical importance, the
Angkas wonld barely deserve any notice at all. They do not number
more than one thousand souls. .

This handiul of hill people live in two detached villages. The
greater one is inhabited by Akas who have earned for themselves
the sobriguet of cotton (hieves, or Kapds-chor. The smaller is

peopled by a less offensive clan called the Hazarikhuka, or breakfast-
eaters.

There iz a third class of Angkas spoken of by the people of the
plains who go by the name of Angka Miris. Old maps have them
located beyond the snowy range on the Tibet side. But by all ac-
counts, these Angka Miris live to the east of the Kapds-chor Angkas,
The Miris of the plains who are in the habit of hunting for elephants,
deny having ever heard of Angka Miris. Fuither enquiry, however,
may enable we to throw more light upon this tribe.

The importance which attaches to the Akas is first the bad name
which they hear among the people of the valley, who inhabit the tracts
of conntry bordering on the Aka Lills. For the Akos, few as they are in
number, make np for this deficiency by being bold and daving robbers
and eut-throats, Nextin importance is their sitnation between the people
of the valley of Assam and the powerful and very numerous clans of the
Miji tribe. The Mijis, it would seem, are not in the habit of visiting
Assam, except only one small chief; but they highly prize the silk
and cotton cloth the Akas are alle to procure from the plains, and for
which these demand from the Mijis exorbitant prices. As a third
canse of their importance may be addueed the fact that, although

powerless themselves, they know lhow to make themselves formidable,
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throngh the inflnence they manage to exercise over the Mijis, whose
countless losts they would be able without much difficulty to lead
any day against any foe.

There are about ten clans for which the term households, or
families, would be the more appropriate one to nse; yet each of these
petty clans has a chief whom they style Raja, like their neighbours,
the Butiag,—not Gam, like their other neighbours, the Daflas.

These clans are so small, that they find room each in a house by
themselves. Some clans number only thirty souls, others sixty to
one hundred, and according to the number of inmates is the size of
each house. The most numerous clan boasts of a chief, who is but
too well known among the Assamese, and the neighbouring hillmen,
and no doubt the Bengal Government too has lemnt to know
his name. This is Tagi Raja. This man has succeeded in obtaining
the hegemony over all the Kopés-chor Akas, and as he exercises
great influence over the Mijis also, he is able to intimidate the
rest of the Aka people, and thus may be said to be the head of all the
Hrusso,

The Hazavikhuka Akas live in three clans on a separate hill from
the Tagi's people.

Internal fends are numerons. 1t is a matter of no rare ocenrrence

to see clan against clan, 1. ¢. family against family enlist the md of
the Mijis and carry on a miniature warfare.

The Hrasso use the cross-bow and poisoned arrows; a light
spear for the purposes of throwing, and a narrow sword, about
four feet long, They manufacture their own arms; the iron and
steel, howover, they buy in Assam. They use.neither shield nor
helmet. Their tactics are simple; like all the hill-tribes, they

rely upon sudden surprise, they lie in ambush and fall npon their foes
UNAWATES,

The Assamese Burnas of the days of the native ralers nsed the Alas
for purposes of revenge and intrigne. And it was through the party-
spirit of one of the Burnas, or governors of Chardoar in the days of
Gaurinath, the last real king of Assam, that the Akas obtained the
privilege of levying pieces of Eriasilk (Bambyz), and cotton cloth
from every liousehold in the Balipara mehal, which they continue to
do unto this day. The only occasion on which the Akas have come

.';'_-k
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into hostile collision with the present government of Assam, occurred
some twenty-five years ago when their daring raids led to the capture
of the yonng Tagi Raja and, after his liberation, to the massacre of
the garrison of a stockade close to the pass which leads into their hills.

All attempts to punish this bold and blackguardly act remained
unsuceessful, at last the little war seems not to have been carried -on
with much spirvit, and matters between the Hrusso and the British
Government were left in stalu quo.

Since that revengeful and treacherous act, however, the Akas have
been content to levy their silk and cotton pieces, and to accept Rs.
860 of black mail per annum, without any further deeds of robbery
and marder, .

They now pay their annual visit to Assam in the months of Feb-
roary and March ; take their due; make their purchases in iron, steel
and brass vessels, in beads and other articles of luxury, and, after the-
above mentioned levying of cloth, return the way they came.

The Aka, though uncivilized, is not devoid oi religions ideas.
ITe has no written gastras or religioué books of any kind, it is true;
he has no system of religion and knows nothing of caste. Buot the
Aka fears the high mountains which tower aloft over his dwelling,
and from the snow-clad sides of which leaps the thundering avalanche ;
lie fears the roaring torrents’of the deep glen which interposes be-
tween him and his friends beyond ; and he fears the dark and dense
Jungles in which his cattle lose their way.

These dark and threatening powers of nature, he invests with
supernatural attributes, They are his gods. ® Thus there is Fuan,
the god of jungle and water; Firan and Siman, the gods of war, and
Satu, the god of honse and field.

Over all these gods the modern Aka places Hori Deo, a Hindu deity.
This is an innovation, introduced by Tagi Raja aiter his imprisonment.
For whilst a captive, he became a disciple, as it were, of a Hindu
guru, who in his turn obliged Tagi, by giving security for his new
convert's future good behaviour,

All these gods have their little temples or rather puja-huts, which
contain representations of them, some are said to be of silver and gold,
These latter most probably would turn out to be Buddist images,
obtained from the Butius,
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Near the puja-hounses lives the Deori or sacrificing priest. IHe is
always chosen from among the other Akas by divine tokens, it does
not matter whether he is a bachelor or married. This Deori has to
perform the daily worship for all the people, and on all special occasions
he has to sacrifice the requisite number of mithuns, cows, goats,
fowls and pigeons. Geese and ducks there are none to be found in all
the settlements of either Aka or Miji. The Akas entertain some
crude notions of a state of punishment and reward after death.

To follow an Aka through his domestic and public life, I shall have
to begin with the erection of the dwelling-house. The Hrusso cannot
build a house where he pleases, for the spot on which lie intends to
erect his future dwelling must first be ascertained $o be a lucky spot.
The Deori therefore has to be consulted, animals slain as sacrifices,
and the place pronounced to be propitious. Then the felling of timber,
and the collecting of the other building materials may be procecded
with. All having been collected, Fuxu receives his offerings, part of
which consist in a portion of the building materials.

The house itseli is generally very substantially constructed. Tt is
Luilt on piles from 5 to 7 feet above the ground; boarded and com-
fortably walled in, with cavefully planed planks, in this respeet rescm-
bling the honszes of the Kassius. The roof is thatched with a kind of
broad leaf, and on account of the strong winds, mats are firmly, but
neatly, fastened all over it. The houses of the Daflas and Abors,
including other hill-tribes besides, are less substantially constructed,

All the members of one family or clan, including the slaves, live
under the same roof. The size of an Aka dwelling varies therefore
with the size of the family. The house of Tagi Raja is 200 feet long
and 40 fect Lroad, a long row of separate compartments rauning the

whole length of the building.
No earthen vessels are nsed by the Alka for houschold purposes.

They possess buge copper jars to hold the water supplics of the family,
and for cooking and eating, they nse the brass pots and plates which
tley obtain in the Tezpore bazar.

The copper jars are not procured by them in Assam, but most likely
bartered from the DMijis, who ngnin‘ must have brought them from
Butan. The granaries and stables are always built at some distance

from the dwelling lonse for fear of fire,

e g -
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The Akas ave polygamists: they can marry as many wives as their
means allow. A masriage among them is contracted in this wise:
The parents or relatives select the inture wiie from among the female

* friends of the family, those¢ friends may be either Aka or Miji, for

Mijis and Hrusso intermarry. On the day appointed for the wed-
ding, the services of the Deori are again called into requisition j partly
with o view to obtain the favour of the gods, but chiefly, I guess,
in order to provide an abundance of meat for the lundreds of
guests who are to partake of the marriage-feast, and for whom great
numbers of mithuns, cows, goats and fowls lave to be killed. The
festivity, i. e. the eating and drinking— for the Akas, like all hill-
people indulge in avdent spirits— are to last at least five days and
nights uninterrnptedly.

The nuptials having thus been duly initiated, the bride and bride-
groom are placed by the Deori beneath the eanopy, formed of a piece
of cloth spread ont over them, he then winds another piece of cloth
round both, thereby indicating their union, and this ceremony over,
they are declared to be man and wifo.

At the birth of a child, again sacrifices are brought, but no distine-
tion is made between the sexes: a gitl is considered as much a bless-
ing as a boy ; the murder of female infants, therefore, is fortunately
not known amongst them, althongh they welcome the birth of a
son with the same degree of joy, with which such an event is hailed
among far more civilized nations.

In like manner ave the gods to be propitiated when the ground
is hoed and the seed sown, and also at harvest-fime.

Seasons of sickness too requive the services of the Deori, for the
Alka iz not in the habit of resorting to medicines of any kind to effect
acare. Ti a Hrusso falls ill, fowls &e. are offered to Fuzu, and the
Patient is mesmerised ; but should this prove unavailing, matters are
leit to the good pleasare of Fuau alone.

The dead among the Akas are not burnt, but buried. A grave is
dug four to five feet deep and the body reverently deposited therein.
Then a share of all Lje valuables is placed by the side of the dead,
inclading his spear, bow anq atrows, Next a platiorm is raised over
the body to keep the earth from falling upon it, and finally the grave
is filled in antl over it a small stockade of bamboos and sticks erected,
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and = Hindu fashion—a piece of cloth is spread out over the whole.
The Aka, althongh given to loot and robbery,sis yet no idler : he is
a great agriculturist. Unlike the Butias, the Akas import no grain

from Assam, but subsist on the fruits of their own labour. They -

cultivate the fine plateaux on the backs of their broad hills, and some
of thosé smiling valleys that stretch themselves out between their hills,
miles in length and width.

They hoe the gronnd and beat the surface fine; then pierce holes
with a pointed stick, and drop into each hole 3 to4 grains of rice
(dhan). Their rice-crops they declare to be as good as, if not superior
to those of the best parts of Assam. Beside the common kinds of
rice, they cultivate a kind of grain, called Dafla-dhan, of a small size
but growing in numerous clusters; it isa grain, in fact, resembling
millet. Also vegetables of the same description as those which are
found in Assam, and pulses of various kinds are cultivated by the
Alas.

There are, however, neither cotton, nor hemp and flax-plantations,

“to be met with ; the only fibre used by them and the Mijis, as well as
all the other hill-tribes, is that derived from the rind of a tree known
in Assam by the name of Odal, and used for nets and ropes. The
consequence is, that the women of the Akas neither spin nor weave,
but rely for their cotton cloth on the plains, as already mentioned.
Nor do they breed the silkworms known to the Assamese. Though
they covet the Eria Bor-Kapors of Assam, and the finer silk dhuties,
vet they have never taken the trouble of introducing the silkworm
into their hills,

The Akas keep large flocks of mithuns or mithans, and cows—
their flesh is eaten, but the milk of mithuns, cows and goats they
never touch. They breed pigs and rear fowls and pigeons in great
numbers, but geese and ducks are forbidden to them by the gods,

The Hrusso pride themselves on being better feeders than any of
the other hill-men. They eat the food of civilized people; never
touch the flesh of dogs, or elephants, or other objectionable animals.
They indulge in the use of opium and tobacco—in fact, the pipe
seldom leaves the mouth of an Angka man or woman. Such a pipe
is generally a bit of bamboo with a reed inserted into it at a right
angle, Now aud then, however, Tibetan pipes of composition metal
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Habitat—They are chiefly seen towards the desert tract of
Bicaneer territory, but are also found in the Bhutteanah distvict from
Jamanl to Bicancer, and also in the Missar district.

Occupation—Agriculturists, and they also let cattle on hire.

Religion.—Hindus. :

Character.—Peaceful, timid, and industrions in their field avoca-
tions,

Diet—Vegetarian, ~ Although animal food is not prohibited, yet
they refrain from its indulgence for penurions purposes. Amongst
this class, except millet sceds—Ilentil—no other kind of food is relished ;
this is either eaten separately or mixed, the latter mode is preferved
dwring the hot season only, and is called rabri,* which is prepared by
mixing with water a sufficient quantity of salt, and boiled. It is
eaten by the rich cither with ghee, or, by the poor, with lussee.f

Longevity—About 80 years.

Use of Narcotics—'The Bagrees smoke tobacco by fixing a tawal
or ghutteeahin a chillum, then cover with lighted dried dung of camel
or cow. They also use the country spirit, and take it medicinally in
Catarrhus, Pleuritis, Pneumonia, and aiter confinement.

Lhysical Conformation.—They, are of a dark complexion, slender
in form, hair black, and wear monstache and beard. 3

Dress—The males wear dhotee, white turban, merzai, and a
chudder.  The females wear ghngrab§ and chudder oi wool, either
black or red coloured, with a narvow border of some other dye, but
generally dotted red, and ungeeali|| after marriage.

Bhultees,
Lshe—HEL.

Origin,~A portion of the inhabitants of Jesselmeer emigrated
during the reign of Allahoodeen Garee, King of Delhi, and settled in
a place, where a bhiaty only resided,—and in compliment to the bard,
the place was denominated Bhatneer, — and called themselves Bhattees.
Here they formed a powerful colony, and continued to be governed

& (51 —m, pap, or porridge, + ‘!.J_gﬁ'r' milk, whey.
3 1p3, o tile, § ')"‘!r petiicont or skirl,
I L_\_.<3|, boddice or stays, o wlg—wr, o family bard,

21
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Teligion.—Mahomedan.

Character.—Indolent formerly, but are now inclined to earn their
livelihood by a reluctant field labour.

Diet.—Animals and vegetables.

Use of Naveotics—They smoke tobaceo in a leathern hooka. Those
who live on the borders of Bicaneer, indulge in.the use of opium.

Longevity.—About 80 years.

Physical Conformation~Dark brown complexion, wear the jet
black hair down to the shoulder, do not shave the whiskers nor
moustache ; low in the mental scale, and of inferior capacity ; and the
average height 5 feet, 9 inches.

Diess~"The males wear large turbans of white cloth, a thymund®
or tybund of coarse cloth or colowred loongee, an ungerkha sometimes,
and a chudder thrown over all. The females wear until married a
kodrieet and aiter marriage ungeeah, ghugrah, with large red prints,
and a chudder thrown over the body, covering the head also.

Jauts,
Pe—S1q.

Origin—Traditionally, the Jauts are the offspring of a Rajpoot
father, and of an inferior caste of mother—a Sooder.

Division into Classes,—Jants are divided into several goths, viz. :
Bynewall, Goodharas, Sohos, &e. They are of two descriptions, the
Dehses or settled, and Bagrees or wandering. The former has no real
caste, but is only a modified Rajpoot.

Habitat.—Bhutteanah and Hissar districts. This tribe is also seen
in Kurnaul, but there many have become Mahomedans.

Halit.—Peaceful and settled. 3

Occupation—This class confints itseli to agricultural pursnits, and
nmay enlist themselves in the Infantry or Cavalry regiments.

Religion.—Hindus, They pray to Ram, their chiei object of devo-
tion. Their widows are not allowed to return to their own family,
but are married to their next brother-in-law, or the nephew.

Character—Tard working, truthful, and very thrifty. They make
good soldiers, being Brave, and not much troubled with caste prejudices,

Sniw }:\«)3' o broad flowing sheet extending to {he ankles and tied at the Waist,
L ‘é;) )S , waistcoat or jacket for femules,
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The langnage of the Aka, however, tells a tale, and so does their na-
tional character. Their language contains more words which can be
traced to the valleys south of the Patkoi range, joining the Shan and

~ Munipuri countries, than words indicating a closer affinity with the

Dafla and Abor tribes. They differ mentally and physically from
their mountain neighbours to the same degree.

The trath scems to be, that the Hrusso entered Assam about the
same period when the far more numerous and darving Ahoms burst
from their hills into the valley. Probally the Akas preceded them,
and having been driven from place to place, they finally settled on the
hills where they now still live. As to numerical importance, the
Angkas wonld barely deserve any notice at all. They do not number
more than one thousand souls. .

This handiul of hill people live in two detached villages. The
greater one is inhabited by Akas who have earned for themselves
the sobriguet of cotton (hieves, or Kapds-chor. The smaller is

peopled by a less offensive clan called the Hazarikhuka, or breakfast-
eaters.

There iz a third class of Angkas spoken of by the people of the
plains who go by the name of Angka Miris. Old maps have them
located beyond the snowy range on the Tibet side. But by all ac-
counts, these Angka Miris live to the east of the Kapds-chor Angkas,
The Miris of the plains who are in the habit of hunting for elephants,
deny having ever heard of Angka Miris. Fuither enquiry, however,
may enable we to throw more light upon this tribe.

The importance which attaches to the Akas is first the bad name
which they hear among the people of the valley, who inhabit the tracts
of conntry bordering on the Aka Lills. For the Akos, few as they are in
number, make np for this deficiency by being bold and daving robbers
and eut-throats, Nextin importance is their sitnation between the people
of the valley of Assam and the powerful and very numerous clans of the
Miji tribe. The Mijis, it would seem, are not in the habit of visiting
Assam, except only one small chief; but they highly prize the silk
and cotton cloth the Akas are alle to procure from the plains, and for
which these demand from the Mijis exorbitant prices. As a third
canse of their importance may be addueed the fact that, although

powerless themselves, they know lhow to make themselves formidable,
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The Akas ave polygamists : they can marry as many wives as theic
means allow. A masriage among them is contracted in this wise:
The parents or relatives select the fnture wiie from among the female

* friends of the family, thosé¢ friends may be either Aka or Miji, for

Mijis and Hrusso intermarry. On the day appointed for the wed-
ding, the services of the Deori are again called into requisition j partly
with o view to obtain the favonr of the gods, but chiefly, I guess,
in order to provide an abundance of meat for the lhundreds of
guests who are to partake of the marriage-feast, and for whom great
numbers of mithuns, cows, goatsand fowls have to be killed, The
festivity, i. e. the eating and drinking— for the Alkas, like all hill-
people indulge in avdent spirits— ave to last at least five days and
nights nninterruptedly.

The nuptials having thus been duly initiated, the bride and bride-
groom are placed by the Deori beneath the eanopy, formed of a picce
of cloth spread ont over them, he then winds another piece of cloth
vound both, thereby indicating their union, and this ceremony over,
they are declared to be man and wife.

At the birth of a child, again sacrifices are brought, but no distine-
tion is made between the sexes: a gitl is considered as much a bless-
ing as a boy ; the murder of female infants, therefore, is fortunately
not known amongst them, althongh they welcome the birth of a
son with the same degree of joy, with which such an event is hailed
among far more civilized nations.

In like manner ave the gods to be propitiated when the ground
is hoed and the seed sown, and also at harvest-fime.

Seasons of sickness too require the services of the Deori, for the
Alka i3 not in the habit of resorting to medicines of any kind to effect
a care. Ii a Hrusso falls ill, fowls de. are offered to Fuxu, and the
patient is mesmerised ; Lut ghould this prove unavailing, matters are
leit to the good pleasire of Fuau alone.

The dead among the Akas are not burnt, but buried. A grave is
dug four to five feet deep and the body reverently deposited therein.
Then a ghare of gl Lis valuables is placed by the side of the dead,
including his spear, bow and arrows, Next a platiorm is raised over
the body to keep the earth from falling upon it, and finally the grave
is filled in andl over it a small stockade of bamboos and sticks erected,
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The Akas ave polygamists: they can marry as many wives as their
means allow. A masriage among them is contracted in this wise:
The parents or relatives select the inture wiie from among the female

* friends of the family, those¢ friends may be either Aka or Miji, for

Mijis and Hrusso intermarry. On the day appointed for the wed-
ding, the services of the Deori are again called into requisition j partly
with o view to obtain the favour of the gods, but chiefly, I guess,
in order to provide an abundance of meat for the lundreds of
guests who are to partake of the marriage-feast, and for whom great
numbers of mithuns, cows, goats and fowls lave to be killed. The
festivity, i. e. the eating and drinking— for the Akas, like all hill-
people indulge in avdent spirits— are to last at least five days and
nights uninterrnptedly.

The nuptials having thus been duly initiated, the bride and bride-
groom are placed by the Deori beneath the eanopy, formed of a piece
of cloth spread ont over them, he then winds another piece of cloth
round both, thereby indicating their union, and this ceremony over,
they are declared to be man and wifo.

At the birth of a child, again sacrifices are brought, but no distine-
tion is made between the sexes: a gitl is considered as much a bless-
ing as a boy ; the murder of female infants, therefore, is fortunately
not known amongst them, althongh they welcome the birth of a
son with the same degree of joy, with which such an event is hailed
among far more civilized nations.

In like manner ave the gods to be propitiated when the ground
is hoed and the seed sown, and also at harvest-fime.

Seasons of sickness too requive the services of the Deori, for the
Alka iz not in the habit of resorting to medicines of any kind to effect
acare. Ti a Hrusso falls ill, fowls &e. are offered to Fuzu, and the
Patient is mesmerised ; but should this prove unavailing, matters are
leit to the good pleasare of Fuau alone.

The dead among the Akas are not burnt, but buried. A grave is
dug four to five feet deep and the body reverently deposited therein.
Then a share of all Lje valuables is placed by the side of the dead,
inclading his spear, bow anq atrows, Next a platiorm is raised over
the body to keep the earth from falling upon it, and finally the grave
is filled in antl over it a small stockade of bamboos and sticks erected,
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The langnage of the Aka, however, tells a tale, and so does their na-
tional character. Their language contains more words which can he
traced to the valleys south of the Patkoi range, joining the Shan and

~ Munipuri countries, than words indicating a closer affinity with the

Dafla and Abor tribes. They differ mentally and physically from
their mountain neighbours to the same degree.

The trath scems to be, that the Hrusso entered Assam about the
same period when the far more numerous and darving Ahoms burst
from their hills into the valley. Probally the Akas preceded them,
and having been driven from place to place, they finally settled on the
hills where they now still live. As to numerical importance, the
Angkas would barely deserve any notice at all. They do not number
more than one thousand souls. .

This handiul of hill people live in two detached villages. The
greater one is inhabited by Akas who have earned for themselves
the sobriguet of cotton (hieves, or Kapds-chor. The smaller is
peopled by a less offensive clan called the Hazarikhuka, or breakfast-
eaters.

There iz a third class of Angkas spoken of by the people of the
plains who go by the name of Angka Miris. Old maps have them
located beyond the snowy range on the Tibet side. But by all ac-
counts, these Angka Miris live to the east of the Kapds-chor Angkas,
The Miris of the plains who are in the habit of hunting for elephants,
deny having ever heard of Angka Mivis, Fuither enquiry, however,
may enable we to throw more light upon this tribe.

The importance which attaches to the Akas is first the bad name
which they bear among the people of the valley, who inhabit the tracts
of country bordering on the Aka Lills. For the Akas, few as they are in
number, make np for this deficiency by Leing bold and daving robbers
and cut-throats, Nextin importance is their situation between the people
of the valley of Assam and the powerful and very numerous clans of the
Miji tribe.  The Mijis, it would seem, are not in the hiabit of visiting
Assam, except only one small chief; but they highly prize the silk
and cotton cloth the Akas are alle to procure from the plains, and for
which these demand from the Mijis exorbitant prices. As a third
canse of their importance may be adduced the fact that, although

powerless themselves, they know how to make themselves formidable,
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Sphiita Siddhénta to show that these anthors admit of and give rules
for determining the value of the precession of the equinoxes.

The position of Agastya (Canopus) given in the Vishnd Pirdna
and in the Parfsara and Garga Sanhitds show that the asterisms have
moved from their original position in the heavens.
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The retrograde motion of the equinoxes has brought a change of

the seasons—Vaigikha and Chaitra conslituted the spring of lormer
times,
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Lastly the practical proof of the effects of the errors in calculations
is given by directing Jhe Pandit to obscrve the heavens just after
gunset in the month of Vaigakha.
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‘“ that at the beginning of Aries (Vaicikha) presents of flonr and of
jugs filled with water are to be made to Brahmanas.”

This ceremony is now performed on the 12th of April. Some doubts
as to the propriety of performing the ceremony Ghatotsarga on this
date having arisen, Professor Bépfi Deva of Benares was addressed on
the subject. The errors of the Hindu calendar were pointed out in the
letter, and he was requested to give his opinion on the proposition of
changing the beginning of the Hindn year from the 13th of April to
the real mesha Sankrénti, or the vernal equinox,*

The proposed change of the bc.ginning of the year from the 13th of
April is not contrary to the Céstras. Surya Siddhanta, the highest
authority in questions of Hindun astronomy, acknowledges in the fol-
lowing, that time eficets great changes in calenlations. .

BUEGHAL YN ALH WA |
Ia 9i wyil ef @989 faagar i =
WEHTAWEAE 96 I TT¥ W |
gmaAf gfcavia HrEHIET FaG 1 ¢

“(0 Maya,) hear attentively the excellont knowledge (of the
Science of Astronomy) which (the) Sun Himseli formerly taught to
the saints in each of the Yugas.”

“I teach you the same ancient science which was formerly told by
(the) Sun Himseli. (But) the diifference (between the present and
the ancient works) is caused only by time, on account of the revolu-
tion of the Yugas.”

Vagishtha says—

TA WIRHGHITEH WA Wy
femaiciasmsia Wizl 93 i

An examination of the Pirimas will show at once that the Cistras
and the ceremonies are changed in time, the gods, and the ceremonies

(FARNFITE) of the Vedas are now forgotten,

The Rig Veda mentions the 27 stars as being married to the moon
and the astronomical phenomena recorded there, show that the vernal

equinox happened in Krittikd and the autumnal, in Radld or Vigakla
(y Libre),

# Tis favourable reply with the original letter of query was noticed in the
original circular,
20
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calculations, this may well be transferred to a century, when Jaya
Siitha, it is said, translated the Logarithmic Tables into Sanscrit, and
introduced many corrections into the Hindu Science of Astronomy.,
But the exact date of the corrcction of the Hindu year cannot  be
ascertained before the Sanserit works of Jaya Sifiha are bronght to
light.

The table shows the Hindu months with the corresponding English
months at two different epochs.
Precession of the equinoxes 0° 07 0", Precession 87 107,
Vaigikha, o0 March and April,.................. April and May.
Jyaishtha, % April and oV e «seee. May and June.
Ashigha, II May and June,..................... June and July.
Crivana, g3 June and July, .................. July and Angnst.

Bhidra, b July and August,.............. .o Augnst and Sept.
Agvina, m August and Sept., ... . ......... Sept. and Oct.

Kirtika, 2 Sept. and Oct.,...ceeeeerinnsennn.. Oct, and Nov,
Agrahfyana, m Oct. and Nov., .........c.ccr...... Nov. and Dec.
Paiisha, 2 Nov. and Dee,, .............cven.e.. Dec. and Jan.
Migha, ¥ Dec. and Jan,, ...........ccevvv.... Jan. and Feb.
Phélgina, = Dec. and Feb.,..................... Feb. and March,
Chaitra, ¥ Feb. and March, ................., March and April.
In A. C. 538 when the Hindu year commenced with Vaicikha in
Agvini the sun’s longitude was 0° 0’ and that of the moon 2° 12",
That the year should begin in one of the equinoxes or solstices is
Very natural, they are the four principal points in the heavens, The
tommencement of the year from the vernal equinox dates from great
antiquity. The era of sdlivdhana begins with the vernal equinox or
full moon upon or next it. The Hindu year, however, in earlier times
began with the winter solstice. The derivation of the name Agvina
Speaks a history, Aevini being the first of the 27 asterisms and the
one supposed by the Hindos to be coincident with the sign Avies,
determines the beginning of the year. The month having a full
moon in this asterism is called Agvina. The conjunction in longi-
tude of the three, the moon, the sun and the astevism may naturally
be looked upon as the starting l;oiul of heavenly motion. The ex-
planation given by Amara Siitha, the lexicographer, that the month
m which the full moon happens in Agvini is Agvina clears all donbt,
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Thus the Hindus bring forward the year one whole day every fourth
year nearly or 289 days in 1192 years. The system involves the .
error of the Julian year, which ontruns the Hindu solar year (as well
as the Earopean solar year with the Gregorian correstion) by nearly
10’ 447 or two days 23’ 33" in 400 years;

The annual variation of the equinoxes is according to the Surya
Siddhdnta about 54”. The position of the initial point of the year
with reference to the equinox on the 18th of April, 1867, is found
from the following proportion given in the Siddhénta. '

(1577917828 days) the number of days in a great Yuga is to (600)
the number of revolutions in-it, as (1814605) the sum of the days
elapsed since the last epoch of conjunction, is to the number or frac-
tion of revolutions elapsed. This is O Rev. 248° 23° 50°.7. The
bhuja or sine of this, is its supplement 68° 23° 59".7 for reducing the
supplement to an are of 27°, which is done by multiplying it by 3 and
dividing by 10, we get the ayandnga, the actual distance of the initial
point of the sphere from the equinox 20° 81’ 119, .

One pif the apparent reasons for the Surya Siddhénta’s not introdue-
ing this correction in the calculations is, because the author of the work
supports the theory of libration. The colures therefore falling back
with respect to the fixed stars in round numbers 507 annually, the
Hindu system slowly advances bey(gml the true vernal equinox.

The initial point of the year is called the Makdvishuva mesha
Sunkrdnti, the vernal equinoctial transit of the sun to Aries. As
shown before, this moment is no longer the equinoctial point, but is
removed from it by a period of about 22 days. To this period adding
the distance of the present initial point from B Avietis as caleulated
before, seven days, we get the actual distance of the B Arietis irom the
equinox, the difference between the sign and the constellation Aries.
The numerical value of this is about 30 and, assuming 50" in round
numbers being the numerical value of the precession of the equinoxes,
we find that alout 2260 years before the present time, the Hindn year
began with the vernal equinox, and the ecliptic conjunction of the
san with Agvini happened at about the same time, or 300 B. C. is
the latest period to which the Hindu observations can be referred,
It is well to add that such determination of the dates of the Surya

Siddhénta, and the Hinda observat ion depends decidedly on partial veq-
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¢ = Polar Longitude.
A = True Longitute,

G Cot @ = tan a.
08 7
sin a sin ¢ =sin A.

tan . Cot a= sin g, the quantity to be added or subtracted from ¢
to give A,

Position in its portion or blidga, ....cceenciivniiniiennnees 87

Rolar Longitade) . iieie e ioieraissssn aonvassossuoravettyce M

Polar Latitude, ............. SR RS R i L

From the above we deduce the following by formula for Ag¢vini.
VT B R O Aol AN ) rernell AOXRL1SEN
Longit s e A TS SRy R
This is the position of Agvini according to the Hindu Tables and

“*tronomical works. This position of the junction star refers us back to
e fifth century A. €. In each case, to reduce the distance given in
d"!amsted’s Catalogue for the Vernal Equinox of A. C. 560, we have
PO%btracted 15° 40’ from the longitude there given.
_ “The following, however, are the real position of a and 8 Arietis by
M8 ropean calculations.
SUPP' Longitude of 8 Arietis at about 560 A. C., ...... 187 5(°
A8 PO R AL et b L S g i i 2
HIr Longitnde of @ Arietis,....cocmveesessorssessonssnoncsns 1T% 87"

Lintitnde,  siiiio i sonersnratoninatssnissnsstontiiss R 0SBty [N

Comparing - these we find that the position of Agvini eoincided
more with that of B Avietis than with that of « Arietis, The Hindus
used very rude instruments of observation, and an .error of evena
degree is allowable in their caleulations.

The retrograde motion of the equinoxes together with an error in
determining the exact length of the year has brought on this difference
in their ealendar.

The Hindu year, like all solar sidereal years, begins at the moment
of the sun's entrance into Agvini, the first asterism of the constella-
tion Aries, and ends with the moment the luminary leaves Piscium
to re-enter Ac¢vini.  Such a method of determining the length of the
year accompanied by the following easy but ingenious distribution of
the fractional parts of a day has saved the Hindu year from the error
which was an element in the European years before the Julian corvec-
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Tue Avavsruest or Tue Hixou Cavexvar;—by Bisv Pramfea-
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[Received 27th May, 1867.]
Owing to certain causes, presently to be explained, calculations of
the Hindus regarding the year are in.en'or. Their calendar in cer-
« lain points presents a state of things that existed some centuries ago.
It is necessary that such corrections be introduced in the elements of
their calendar as will make its indications consistent with reality.

The Hindu year is determined by two consecutive conjunctions in
longitude of the sun with the star 8 Avietis. Almost all nations
of antiquity have commenced their year from this moment.

By the existing Bengal Calendar, the initial moment of the year is
placed on the 13th of April, about seven days earlier than the real
conjnnetion, making the snbsequent cleven transits of the sun, the
eleveén Sankrdntis, seven days too early.

The initial point of the year has retained in its name the idea of its
coincidence with the equinoctial point, a point now removed twenty-
one days from the star. The following simple solutions of spherical
trinngles will show that the celiptic conjunction of the sun with
Avietis the A¢vini Yogatava of the Hindus happens between the 20th
and 21st of April in 1867,

From the Nautical Almannc we have for 8 Avietis R = 1A, 47,
17s. which expressed in degrees of ave = 26° 49" 447

25
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« Character.—Brave but violent, and proud of their honour, to which
they cling tenaciously.

Diet.—They live on animal and vegetable food.

Use of Narcotics.—They smoke the huka only, and abstain from the
use oi spirituous liguor. 3

Longevity.—About 55 years.

Physical . Conformation.—Complexion varies much from dark to
coppery ; iris chiefly dark, and the conjunctivee _frequently yellowishg
active and full of fire. They are erect, tall, manly and robust ; their
limbs well shaped ; their features regular, and countenance dignified,
stern, with an air of heroism and bravery. Their hair raven, and
flows down to the shoulders. Average height 5 feet 11 inches. They
are on the whole a very superior set of people to look at.

Dress—Their usual dress is white or red turban; red dopattas,
trowsers, merzai, and chudder,

Fishnus,
Ce a
P y—qund.

Origin—Sprung into existence about A. D. 1485, or about 50 years
before the foundation of the Sikh religion. Its founder was Jambajee
of Pecpassur in Bicancer. They are the followers of Vishna.

Alods of Worship.—Their mode of worship is to present offering at
the shrine, and uttering prayers whilst bathing. Its tenets are to
abstain entirely from animal food, to bathe before meals, and to marry
none but those of their own persuasion. It is contained in a book
called Jambajee ka banee, meaning Jambajee's discourse. They salute
each other by expressing nevm-salam, t. e., T salute you most respect-
fully, the rejoinder is Jambajee ko, signifying, May your salutation be
acceptable to Jambajee. They convert others by shaving off the chonti,
They bury their dead bodies in a cow-yard, or close to their place of
residence, Their great temple is at Sameerah Dhul in Bicaneer, from
which place it is said their first leader took his flight to heaven.

Habitat.—They inhabit Hissar, the neighbouring district of Sirsa;
the adjoining foreign territories, and also portions of the North-Western
Provinces, ~

Habit—Principally cmltivators,

Occupation.—Besides using agriculture, they are also good carpen-
ters, and carriers or trainers of camels.
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poots or Raj-pootras, form one of the highest castes of Hindu religion,
belonging to the prince or military order,

Habitat.—They are spread over the Hissar district, their principal
residence being Bhewaunee, Rysoo, and Dhymull, They reside also
in the Bhutteana district, chiefly on the borders of the Bicaneer
territory.

Habit.—Mostly cultivators. As a class they are brave and prond.

Occupation.—Although particularly fond of land, yet they are in-
different agriculturists, They furnish few men to the Irregular
Cavalry.

Religion—THindu ; Ramchundra is_their chief object of worship.

Character.~Domincering, and careful of what they ecall dzzut.
They are generally addicted to highway robberies, and cattle-thieving ;
caveless of money ; decidedly brave.

Diet—They cat vegetables and all sorts of animals, and pork with
delight, but not beei.

Use of Narcotics,—They smoke tobacco, and use opinm freely,
particnlarly those living near the Bicaneer territory. They do not
hesitate to imbibe fermented liquors.

Longevity.— About 60 years.

Physical Conformation.—Dark, or fairish ; iris dark, and the con-
junctivee pretty clean ; tall, well formed ; having regunlar features, and
well limbed,

Dress.—Usually a red turban is used, white ungerkha, and dhotee
of various colours, but they are partially red.

Rahees.
wstl —xife. .

Origin—Rahee or Raheen, a denomination said to have been de-
rived from a Punjabee word signifying a gardener, or tiller of the
soil, and it i3 said to be so styled from the following circumatance :
The town and citadel of Dach, having fallen into the hands of certain
parties who had besieged it, they issned orders for a gc:m!ml massacre, but
the labourers, cultivators, and artizans were to be exempted ; heveupon
the Rahees who bore arms resorted to a device, by which their lives
were spared, each threw away his weapon, and in its stead carried on
his back a plough, or some implement of husbandry, and hence the

~appellation which up to this day they bear.
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may be seen in use amongst them. They likewise chew betel which
they obtain in the. plains, but tea as a beverage is not in use among
them, althongh they keep up a constant intercourse with their Butan
neighbours. The well-known avdent drink however-—a species of
beer, called Mod— prepared by all the aborigines of Assam and its
frontier hills, the Akas too drink to excess.

The dress of the Angka has nothing national, or nothing that could
distingaish them from other hill-men that border on Assam, except
the profusion of Eria cloth wound round their bodies in all manner of
ways, and a kind of hali-tronsers whicli consist in a piece of Eria cloth
tied insuch a fashion beneath the knee, as to allow the fringes to hang
down over the ankles. When tliey move, the mmple folds of this
kind of legging, keep swinging and flying about their feet, and thus
this picee of garment seems to answer admivably the pufpose for which
it is intended, namely to keep off the leeches and stinging insects,
such as the musquitoes and the dum-dam.

As a head-dress the Aka often wenrs a kind of ring-cap or crown
maide of cane, three inches high with one or two tall feathers in front.
However the fclt-caps of the Butias are as commonly met with, while
those who claim the rank of a raja sport ringé or crowns such as those
alluded to, only made of thin wood instead of cane, and covered with
embossed gilver, Tagi himself, however, never appears in the plains
withont his Tibetian hat of japanned wood of a bright yellow with a
glass-knob on top, and a blue silk damask robe of state, of Chinese
manufacture, but rather faded. All are fond of beads, and they wear
them in profusion. Thus dressed up, they appear on state oceasions
only, the lofig sword at their side, and one or two minor weapons for
cutting besides. When at home, the Aka looks'more the savage, and
dispenses with most of his garments, But winter is severe, and then
he appreciates the neighbourhood of Assam, and the cloth of the
rayats of Balipnm.

In appearance, the Angka bears the same family-likeness with the
other Turaniay hill-tribes ; ho is a well-made and strongly buill man,
with more of daring and defiance in his look than the Dafla or even
the Naga,

He is ignovant of the art of reading and writing, and thongh
he covets the productions of art which Assam and Butan suply,
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ineluding  Tibetian oil-paintings of Buddhist deities, yet does
he look down upon books. The offers of opening a school in their
villages, have repeatedly been made to Tagi, but as often politely

refused. Tagi dreads the approach of the schoolmaster to his hills,

for he knows, that with the schoolmaster there would come a different
code of morals and ethies ; and he fears, that the English will sncceed
the schoolmaster, and thus put an end to Tagi, and the selfish aims
oi the Angka people, as regards the Mijis and the inhabitants of the

Bualipara Mehal,

ALPHABET.
Showing the Orthoepy of the Dialects spolen by the Hill-tribes of
Asxam,

a, = I'ather.

o. = all.

#&. == ever.

e. = may.

R I7.

0. =1no.

6, = deux, Fr. ; or hise, Ger.

u. = too.

i, = tu, Fr., or iiher, Ger.

f. or ph. = Father, or Lhilosaphy.
2. = go and give,

L. = house.

k. = cat.

8. = $§0.

z. == zeal.

th, = thaler in German.

ch. == chureh.

). =joy.

x. = Loch, Scotch, or gleich, German,

v, = very.
English. Hirusso or Angla.

one, sos vuu oA

two, & soeniis Hhee:

three, o,

&
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Erzylc'sla.

fonr, ...
five,

8iX,
seven,

eight, ...
nine,

ten,
twenty,
fifby; "
hiundred,
1
of me,
we,

of us,
thon, ...
of thee,
you,
of you,
he,
of him,
they,

of them,
hand,

foot,

nose, ..,
e_\'r,-,
month,
tual]l,

e I"

e

}l:\il"
liead,
tongue,
belly,
back,

iron, Res

g-)lll,

e

e
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e
e
e
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Hyusso or Angla.
pleri.

plumu,

1i.

‘mue,

xi or ksi.
sthi,

erh or "ir.

b'sha.

serre.

puirrna,

nyo or no.

nathi or nadei.
ni. v
nithi,
ba.
bathi,

jo or joe.
bathi,

phé or pio.
othi,
b'gdnna,

b'zéunathi.
gsi.
"Bsl,
nisi.
ni.
| JOe
nsi.
thu.
phu or pin,
kechii,
khie.
jabla.
neguji.
subiie.
[y
Bk,

shua,
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Euglizh,

silver, ...
Futher,
Mother,
Brother, ..
Sister, ...
man,
woman, :
wife,
child, ...

son,
danghter,
slave,
cultivator, e
shepherd, ... Sae
god,

san,
moon,
star,

fire,
water, ... “yes
house,
horse, ...

" cow,
dog, " v

cat,
sock . S
duck,
uss,
bird,
g0,

eat,
sit,
come,
beat, ...
stand,
die, -t =

Novthern

e

Frontier of Assam. [No. 4,

Hyusso or Angla.
limmi. .
.
4ni.

'nyu.
niimi,
niina.
pitmi,
gsi.
angasa,
sau,

sami.
khla.
viddou.
fiidsusuen,
shemiizii.
dsu.
xubie,
litsie.

mi.

xu.

’;)ic.
fugra.
fuluxu.
siilo.
ashasa.
damron,
ossa,
fub-abu,
dito.
khabue.
chaue or tsanne.
riue or roue.
agekhaue,
giga,
giidziilue.
biidzibi or biijibi.
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English.

give,
run,
up,

e

en

down,
near,
far,

before,
behind, ...
who,
what,
why,
and,
but,
if,
¥yes,
no,
alas |
father,
of a father,
to a father,
irom a fathey
fathers,

of fathers,

to fathers,
from fathers, . -
a danghter,

e
Jeen

“eu

of a d:mghter,
to a danghter,
from a danghter,
ulauglltem,

of «lnughters,
to daugh!ers,
from dnughtcra,
a good man,

a good Woman,
a bad boy,

e

e

of the Novthern Frontier of Assam.

s

ee

Hrusso or Angka.
dziba or jiba.
godzoe or godzue.
rafn,

ramge.

enisa.

aniera,

avva.

fumnu.

aninashe.

hando.

hamso.

8010.
0.
ma.

ah! ah! kinia! dunia!
fn.

authi.
au, .
audin,
auangie.
anangithi.
aunangie.
aunangidin, *
Sami.
samithi.
sami.
samidin,
samiangie.
samiangithi.
gamiangie.
samiangidin,
niinauh.
fiimink.
angasa mikzi,

28
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English,

a bad girl,
good, ...

better,

high, +..

higher,
horse,
mare,
horses, ...
mares,
s
bulls,

s

COW, = ‘uia’

COWS,
dog, ...
bitch,
he-goat,...
she-goat,
deer; ...
I am,
thon art,
he is,

we are, ...
you are,
they are,
I was,
thou wast,
he was,
we were,
you were,
they were,
bey ...

I may,

1 shall,

beat,
I beat, ...

. .
‘ow

“ra
wea

e “ee
.

e
e

Henn e
s

s .
LR

e .
e

e s

} be, e
1 shonld,

e

e

Hrusso or Angka.
... mnimie mikzi. "
uh,
... angie uh,
liujue.
angie linjue.
fugra.
... @mini,
fugra angie.
emini angie.
ombu.
. ombu angie,
.o follu,
fullu angie.

ve.  8UlG.
5iilé angie.
kissiglo.
... kissiemie.
.. shu
... ha éidu.
oo badu.

.e. ior {6 dua,
... ni éidu.
wee  JOorze du.
.so Nadu,
... na duso.
.+s ba duso.

i or i6 duso.
... i duso.
.es jO or ze duso.
... na duso,
... adaue,

na danie,

.o gue:
oo Ta giimbi,

\.l

e
g

{

I B AgE—— - &=

-
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. English,

thon béatest, ...
he beats,
we bcat, aub oo o
you beat, : o3
they beat, ... >

I may,
I ghall, }bent,

1 should,

I am,
T was, } beaten, ...

I shall be,

EZ00 s
thon goest, ... it o
he goes,
. We go,

yOu go, ...
they go, W
I went, ... Zer- *ive
thou do,
he do, ... s gLest
we do,
yon do, )
they do,
What is your name ? T
How old is this horse ?

How many sons ave there in your
father’s house ? . U

The son of my uncle is mnmed to
her sister, ...

How faris it from llerc to Kaslmm ?

I have waiked a long way to-day,

In the house is the saddle of the
white horse, Sh R

Put the saddle upon his back, ...

Hirusso ar Angla.
ba giimbf.

i or {6 giimbi.

ni giimbi.

jo or ze gii,

na gii.

na giinie.

na giifla.

na khanie.

ba khanie.

i or i6 khanie,

ni khanie.

jo or ze khanie.
na khanie.

na khabse.

ba khabse.

i or fo khabse.

ni khabse.

jo ‘or ze khabse.
na khabse.
Banini hathi aue?
Fugra oddia khiniavo ?

Bo iniase isa kinia duvo?

Avoessan enineniimi ksidani.

Aio bege Kashmir Jkhimia
radavo ?

Yo angiera dim doui.

Fugra gro dsimie duma nie.
Dsimie niva.
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English. . Hrusso or Angka.
He is grazing cattle on the top of
the hill, .. ... Semifn khakus, doue fu.
He is sitting on a horse under that Shoni elo fugraidsuze nuna
UrCO PR Sy roda.

His brother is taller than his sister, Eniimise eama pshiifada.
The price of that4s two rupees and
a hali, v+ +»o Tokar piikse adulin.

Ox rue Birps or tue Goosa Disreier; by Groree Kive, M. B.,
Assistant-Surgeon, Marway Political Agency.

[Received 10th March, 1868.]

Goona is a small station in Central India on the Agra and Bomb.w
mail road, 200 miles south of Agra. It is situated in the territovy" “of
H. H. the Maharajah of Gwalior, and in a very thinly populated and
comparatively little known part of the conntry. Having been attach-
ed from the months of March to December of the past year, to one of
the regiments of Central India Horse stationed there, I took the op-
portunity of noting the birds of the surrounding district, thinking
that a list of them might have gome interest with respect to the
geographical distribution of species. Not having remained a full year
in Goona, the list subjoined is necessarily incomplete in respect of
some of the migratory species, especially of water-fowl and waders,
and I ieel sure that an observer resident there for several years, would
be able to add the names of many occasional visitants and wvery local
Bpecies,

Every care has been taken in the identilication of the species given,
and the names of none have been inserted on hearsay. L have the
authority of the sportsmen of the station for believing that the names
of Red Spur-fowl, the Indian Bustard, the Golden Plover, the Kaulan,
the European Bittern, and the Barred-headed Goose, might have been
added, as occasionally occurring in the district, but not haying my-
self shot or seen specimens, I have excluded them. The book chiefly
used in identifying the species has been Dy, Jerdon’s adwmirable

2

B i | g
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“ Birds of India,” a book which puts within the easy reach of every
resident of India, the means of pursuing the study of a most delightful
branch of Natural History.

Goona is too unimportant a place politically or commercially to
give its name to a district, but I have used the term “ Goona District”
as a convenient designation for the tract of country lying between the
rivers Scinde on the east, and Parbutty on the west, and bounded on
the north and south by lines connecting these two streams, 10 miles
distant from the station in either direction. Although T believe the
Jauna of this district to be typical of that of a much wider area, I
profess in the present paper only to give a list of the birds found
within the limits just indicated.

In respect of climate and physical features, the Goona distriet may
be taken as a type of the north-western part of Central India. Pass-
ing south from Gwalior, which is very little higher above the sea
than Agra, the land gradually ascends, until at Goona a height of
about 1400 feet is attained, and the elevation increases towards the
cast and south in the directions of Saugor, Bhopal and Indore,
while towards the west, the couniry slopes gently until the sandy
plains of Bastern Rajpootana are reached. The surface of this part
of Central India is undulating and hilly. Few of the hills, however,
rise more than 400 or 500 fect above the plain, and the majority are

much lower. They are mostly rounded or flat-topped, and many are

thiclkly strewed with loose stones. In the rains they are green to
their summits, and the lower slopes of most ave clothed with a dense
growth of bushes and low trees. The geologic structuge of these
hills is chiefly lnterite, a term rather vaguely applied to a veddish-
brown deposit, which varies in character from masses of hard though
often cellular rock™ of a jaspery appearance, to beds of laose angular
mbble,

The valleys and plains are covired with deep black soil, interspersed
here and there with mounds and slopes of reddish gravel and sandy
earth, the debris of laterite. Scattered over the country there are a
considerable number of small natnral lakes and streams, many of

which, though much rveduced in size, retain some water during the
hot weather.

# Probably trap.
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The climate gradually increases in moistare south of Gwalior, and
at Goona the rainfall is from 40 to 50 inches, Though the
hot weather may be said to be comparatively mild, the draught is

gufficiently great to burn up all herbaceons plants, except those grow-

ing near water. The rains extend irom the middle of June to Sep-
tember, and towards the end of that month the cold weather birds
begin to appear. :

Cultivation is the exception in these regions. Here and there all
through the jungle are scattered small hamlets, each with its little
patch of cultivation, but on all sides of these oases there stretch
thousands of acres of grassy plain and bushy downs, over the remoter
parts of which even the village buffaloes and goats never stray.
Grain-feeding birds ave therefore not numerous, and the country is a
bad one for small game.

The prevailing trees and bushes are Butea frondosa, Acacia Catechu,
Buchanania latifolia, ZEgle Marmelos, a Diospyrus and several species
of Zizyphus, with Carissa Carandas in the moister valleys ; and the
prevailing grass is that known as spear-grass,” a term including
geveral species of Apluda and Andropogon. I always found that
spear-grass gives cover to extremely few birds of any kind, and indeed
1 was often struck by the scarcity of animal life in the jungle gener-

_ally.  Near villages there are Tamarind, Peepul, Banyan, and Mowa™
trees, but there are very few gardens.

The subjoined list inclndes the names of 21 Raptorial species; Of
the two larger carrion-feeders given the Black Vulture (Otogyps calvus)
and the Common Brown Vulture (Gyps Bengalensis)—the former is
by far the more common, and the latter does not oceur at all during the
hot weather. Of the predatory species that arrive in the cold weather,
the fisst to come are the various species of Circus, and FHaliastur
Indus. Circus cyaneus, Linn., & bird which in India does not nsually
extend to the plains, is inserted on the strength of a single female bird
which I shot near the Parbutty river early in December. Towards
the end of October, Poliornis teesa avrives in large numbers, and is by
far the commonest bird of prey during the cold season. Proviously to
Octéber, I did not observe the tawny eagle (dguila Julyescens) b

® Bassia tatifolia, from the flowers of which a spivit is distilled.
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during that and the sncceeding months I noted a good many, and in
November I found two pairs breeding in tall trees near a village.
The common kite (Milvus Goviftda) is a permanent resident. I have
not seen it recorded anywhere that this bird bathes® in water, but
this T once saw one do. I was unfortunate in procuring owls, and
I feel sure that there must be others in the district besides the
two that appear in my list.

The Insessores are of course the most numerous group. These in-
clude 85 species. Oi swallows, H. filifera and daurica are about
equally common, and both reside in the district during the hot weather
and the rains, as well as in the cold season, H. filifera breeds in the
district, for although T never found the nest, very young birds were not

incommon in April and May. Colyle concolor and Cypselus affinis are .

also permanent residents and breeders. I found nests of the former
containing young, in the walls of an old fort early in September.

The duly Hornbill inhabiting the district is the Meniceras bicornis,
and that is very common, but it occurs only in the cold weather, Of
Tockus gingalensis, I saw but one individual, which I shot. It occur-
red early in April, and was a sickly bird in very bad plumage and
evidently a straggler, .

The rose-ringed Paroquet ( Pal@ornis torquatus) is extremely numer-
ous at all seasons, During the hot weather, a colony of many
hundreds established themselves in a clomp of Tamarind trees near
the village of Goona. These quarters, however, were occupied only
during the night, for regnlarly every morning, aiter much preliminary
chattering, the whole flock betook itself, in parties of from twenty to
thirty, to the jungles, returning again abont sunset in like manner
but flying at a greater height. .

Taccocna affinis, the only species of the genus in the list, is not

uncommon in the district. It frequents low bushy jungle when

feeding, but perches on trees. T have frequently met with it asso-
ciating with flocks of the common blue Pigeon near wells.

With the cold weather, large numbers of two species of Pratincola
(2. caprate and P, Indica) appear. Saxicola enanthe also comes,

J

* The bathing may be almost daily witnessed on the Calentta maidan, during
the cold and hot weather. (Eb.)
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though not in abundance. In marching westward from Goona to
Rajpootana, I was much struck by the change in the common’ species
of Saxicoline birds, The two PratMeolas just mentioned continue
numerous as fav west as Kotah and Boondee, but there they begin
to be replaced by Savicole kumro:dcs a bird I never saw near Goona,
Towards Deolee S. deserti begins to appear, and in Marwar, both this
species and P. leucoroides arg as common as the two Pratineolas, com-
mon at Goona, are scarce; and a still more western spn.ucs, namely
L. lewcomela, is found in small numbers,

*The occurrence of the common Starling so far south as Goona,
has not often been noted. It is by no means common there, unless
indeed flocks arrive subscquently to December. In January last,
. I saw near Ajmere large numbers both of this species and of Pastor
roseus, and both are numerons in Marwar. 1 observed only a single
flock of P. roseus near Goona, It contained a number of young
bivds, and arrived carly in September, but remained only a few days.
Rain crops (which ripen in the early part of the cold weather) are by
no means largely cultivated in the district, and I fancy this bird
chiefly frequents districts where, as in Marwar, a great extent of land
is laid down in these cereals,

The rasorial group is represented by only 10 species, and of these
the only one very common is the Peafowl, which being sacred, is pro-
tected nnd-cvcn fed, and conszequently lives much about villages,
The scarcity of other species is no donbt owing to the small amount
of cultivation, and the number of carnivorous mammals abounding in
these wild regions.

Of Grallatores there are 86 species. The two lapwings, the red
and yellow-wattled, are very, and aboui equally, common. Ty tlhe
westward, the latter gradually disappears, and in Rajpootana it is ve-
placc:l by Chettusia gregaria.

Tiwenty-two species of Natatores occur in the district. Ag a
rule, ducks and geese are but winter visitants in India. Two, how-
ever, remain in the tanks near Goona all the year round. These

are that pretty little goose Nettapus Coromandelianus (the cotton

teal of sportsmen), and the whistling teal, Dendrooygna awsuree,
I have no doubt these two species breed, but I never suceeceded
in ﬁuding. their nests. The rainy season was introduced last

!
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year at Goona by a storm of wind and rain, which filled in a day
many tanks and nullahs that had been dry for months. The storm
was succeeded by a week of cloudy but dry weather, during which
the newly filled tanks were frequented by large flocks oi the two
species just mentioned, and also by smaller parties of Anas pecilo-
rhyncha and Sarcidiornis melanotus ; at the same timo perfect crowds
of Buphus coromandus and Lhreskiornis melanocephalus were collected
by the grassy banks of a nullah, which had not been dried by the
hot weather sun. In a few days all had gone, [except a few of the
cotton and whistling teal which, as just mentioned, remained during
the rains] and I did not observe a single individual of any of them
until the cold weather had begun. These sudden movements were,
1 dare say, an episode in some general migration,

List of Bivds of the Goona District,
Rarrones.
Otogyps calvus, Scop.
Gyps Bengalensis, Gmel.
Neophron Ginginianus, Zath,
Lithofaleo subbuteo, Linn.
Chicquera, Daud.
Tinnunculus alandariug, Biiss,
Micronisus badius, Gmel.
Aquila fulvescens, Gray.
tutolmaetus Bonelli, Zemm.
Poliornis teesa, Frankl.
Cireus eyaneus, Linn,
—— Swainsonii, 4. Swith,
—— cineraceus, Mortague.
melanolencos, Gmel,
reruginosus, Linn,
Haliastur Indus, Podd.
Milvus Govinda, Sykes.
Pernis cristata, Cuvier.
Elanus melanopterns, Daud.
Bulaca ocellata, Lath.
Athene Brama, Zemm.

20
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InNsEssoRES.
Hirundo rustica, Linu.
—— filifera, Stephens.
erythropygia, Sykes.
Ptinoprogne concolor, Sykes.
Cypselus affinis, Gray.
Caprimulgus Asiaticus .Lath.
Merops viridis, Zinn.
Coracias Indica, Linn.
Haleyon Smyrnensis, Bodd.
Alcedo Bengalensis, Gmel.
Ceryle rudis, Linn.
Meniceros bicornis, Seop.
Tockus gingalensis, Shaw.
Palweornis torquatus, Bodd.
rosa, Bodd. .
Picus Mahrattensis, Lath.
Xantholema Indica, Lath.
Cuculns micropterus, Gould.
Cocoystes melanolencos, Gmel.
Centropus rufipennis, Illiger.
Taceocna affinis, Blyth.
Arachnechthra Asiatica, Lath,
Upupa epops Linn.
Lanius lahtora, Sykes.
erythronotus, Vigors.
Hardwickii, Vigors.
Tephrodornis pondiceriana, Gmel,
Gracnlus Macei, Less.

Pericrocotus erythropygius, Jerdon,

Dicrurus macrocerus, Vieill.
Tchitrea paradisi, Linn.
T.eucocera pectoralis, Jerdon.
Cryptolopha cinereocapilla, Fieill.
Cyornis banyumas, Hors/.
Petrocossyphus cyaneus, Linn,
Pyctorhis sinensis, Gmel,

[No. 4,
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Dumetia albogularis, Biyth.
Malacocircus terricolor, Hodgs.
Malcolmi, Sykes. ;
Chatarrheea caudata, Dum,
Pycnonotus pusillus, Blyth.
Oriolus Kundoo, Sykes. 3
Copsychus saularis, Linn.
Thamnobia fulicata, Lina.
Cagbaiensis, Lath.
Pratincola caprata, Linn,
Indica, Blyth,

Saxicola cenanthe, Linn.
Rauticilla rufiventris, Fieil.
Orthotomus longicaudata, Gmel.
Prinia socialis, Sykes.

gracilis, Frankl.

Cisticola schaenicola, Bonap,
Drymoipus inornatus, Sykes.
longicaudatus, Ziclkell,
—— neglectus, Jerdon.
Phylloscopus Indicus, Jerdon.
Motacilla Maderaspatana, Byiss.
~—— Dukhunensis, Sykes,
Budytes viridis, Gmel.
Zosterops palpebrosus, Zemm,
Machlolophus xanthogenys, Figors.
Corvus culminatus, Sykes.
splendens, Vieill.
Dendrocitta rafa, Seap.

Sturnus volgaris, Linn.
Sturnopastor contra, Linn,
Acridotheres tristis, Linn.
Temenuchus pagodaram, Ginel.
Pastor rosens, Linn.

Ploceus baya, Biyth.

Munia Malabarica, Lirnn.
Estrelda amandaya, Lénn.
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Estrelda formosa, Lath,
Passer Indicns, Jard. and Selby.
flavicollis, Frankl.
Euspiza luteola, Spare.
Melophus melanicterns, Gmelin,
Mirafra Assamica, McL.
erythroptera, Jerd.
Ammomanes phanicura, Frankl.
Pyrrhulauda grisea, Sgop.
Calandrella bracydactyla, Lemanr.
Spizalanda deva, Sykes.
Alauda gulgula, Frankl,
‘ GEMITORES.
Crocopus pheenicopterus, Lath.
Columba intermedia, Strickl.
Turtur Cambayensis, Gmiels
—— Suratensis, Gmel.
risoria, Linn.
Rasones,
Pterocles fasciatus, Scop,
exnstus, Lemin,
Pavo cristatus, Linn.
Francolinus pictus, Jard. and Selby.
Ortygornis Ponticeriana, Gmel,
Perdicula Cambayensis, Lath,
Asiatica, Lath,
Cotnrnix eommunis, Bonat.
(oromandelica, Gmel.
Turnix Sykesii, 4. Smith,
(G RALLATORES.

Sypheotides anvitus, Lath.

Yursorius Coromandelicus, Gmel,
Aegialitis Philippensis, Seap.
Lobivanellus Goensis, Gmel.
Sarciophorus bilobus, Gimnel.

Jdicnemus crepitans, Zemin.
Hsacus recurvirostris, Cuvier,
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Grus Antigone, Linn.
Gallinago scolopacinus, Bonap,
—~—— gallinula, Linn.
Rhynchza Bengalensis, Linn.
Philomachus pugnax, Linn.
Actitis glareola, Gmelin.
—— ochropus, Linn,
~—— hypoleucus, Linn.
Totanus glottis, Zinn.
stagnatilis, Bechst,
—— fuscus, Linn.
Himantopus candidus, Bonnat.
Metopidius Indicus, Lath.
Leptoptilos argala, Linn,
Myecteria Australis, Shaw.
Ciconia lencocephala, Gmelin,
Ardea cinerea, Linn.
purpurea, Linn,
Herodias alba, Linn.
—— garzetta, Linn.
Buphus Coromandus, Bodd.
Ardeola lencoptera, Bodd,
Butorides Javanica, Horsf.
Nycticorax griseus, Linn,
Tantalug leucocephalus, Gmel.
Platalea lencorodia, Linn.
Anastomus oscitans, Bodd.
Threskiornis melanocephalus, Linn,
Geronticns papillosus, Zemm.
NATATORES,
Sarcidiornis melanonotus, Penn.
Nettapus Coromandelianus, Gmel,
Dendrocygna awsurce, Sykes.
Casarca rutila, Pallas.
Spatula clypeata, Linn. A
Anas paeilorhyncha, Penin.
Chaulelasmus streperus, Linn.
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Dafila acnta, Lt_n-n.
Querguedula crecea, Linn.
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Journal As. Soc. Bengal, Vol. XXXVII.Pt. II. PL L

HIMALAYAN SPECIES,

Diplommatina follioulus Pee. 57 58 D. pachycheilus. Benson,
0. do, do. var. i (] D. semusdulpia. n. 8p.
D. Huttoni, P, 7 D. pullula, Bens,
D. costulata. Hutten. v B D. Blanfordiana. Bens.

Phototzineo. Sury. Genl's Office, Caicutta,
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KHASI HILL SPECIES.

Fig. 1 la. D. diplocheiius, Bens, W 9:.38, D. labiosa. n. sp.
w %% D. scalana, n, sp, ,w 4 %a.4b. D. gibbosa. n, ap.

Fhotozineo. Surv. Genl's Office, Calcutta,
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¥HAST It SPECIES.

4. da. %, fc. D. ob pleuris. n. sp.
5. ba. D. folliculus, Pfr. (animal)

D. polypleura. Ecoa.
2a. Lee— “ 4
aa D. n. sp.
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Photozinco. Surv. Genl's Office, Calcutta,
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BURMESE SPECIES.

Fig, 1.1a, D. sperata. W, Blanf, o 3.3a, D, exilis W, Blanf,
" 3, D, Puppensis. W, Blans, » 4+ 42 D. nana W, Blanf,

Fhotozineo. Surv. Genl's Office, Calcutta,
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e EXPLANATORY NOTICE.

Tne printing of this Catalogne was commenced in 1865, shortly
after the receipt of Mr. W. Theobald’s MSS. ; but in consequence of
the difficnlties experienced in correcting proofs, and also in conse-
quence of insufficient instructions regarding the execution of the
plates having been at first msucd a dq!ﬁ"of nearly three years has
oceurred in its publication. This deluy is greatly to be regretted,
because many new species and genera of reptiles are described in this
paper. The dates of publication have accordingly to be rcc.Liliad..
The Catalogue has been printed by order of the Council, and is now
issued as an extra number of the Jonrnal.

The Nat, Hist, .Scc:cl(erj,
Asiatic Sociely, Bengal.

Calcutta, June, 1868,
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For “ Ganther” read passim “ Giinther.”
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for “ Dum et Bib.” read “ Dum. et Bib."”

below omit  (Vide Plate.)”
above for 26 P. tontori” read 26 P. TENTORIA.”

for “ P..Syrrn, Gunther” gead “P. Syrruy, Giin-
ther"

omit “ A” after “8.”

for 195 inches' read “ 194 inches.”

for “ Weigmann” read “ Wiegmann.”

transfer ¢, from before after the word * longi-
tudinally.”

# Gecko Harriette, Tytler, MB88.” see Journal

~ Asiatic Sqgicty, Bengal, 1865, Vol. XXXIIL,

p. 648,

for * Gray” read “ Grey."”

for * Merrem" read “ Merrem."”

for * Thaicl tmio” read “ Thaict-mio.”

transfor “,* from after before the word “ scales.”

for * Trig" read * Trig.”

omit “, " after “Tropidolomus.”*

for ** Weigm.” read “ Wiegm.”

»  below ; the name “P. Frithii.” onght to be printed in

Roman capital lotters, as it desigiites a
newly named species, not, I presume,
identical with the previous one.

from above for “PANGonURA TECTURA? read * PANGSHURA

” ”n

TENTORIA, .
for “ candal” read ¢ caudal,”

ERRATA
(In the Plates.)

On the fourth plate omit ‘ No, 27" after the nawme of the species * *Pang-

shura Smithid,”
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PREFATORY REMARKS.
—

The present Catalogue originated in this ywise—

Having, at the commencement of the raing, fo return to (Cal-
cutta on duty from Rangoon, where I had been paying some
attention to the Reptiles of the country, T determined to seize the
opportunity offered to me, of examining the types of those
species described by Blyth from Birma and Tenasserim, and
any other specimens in the Museum of the Asiatic Society of
Bengal, which might enlarge my knowledge of the Reptiles of
the Province, *

Finding that Dr. Anderson, Curator of the Indian Museum,
was engaged in a searching enquiry into the state of the
collections, I offered to compile a Catalogue of the Reptiles
in the Musenm, and thereby, to some extent, lighten his labours,
My offer being cordially acceded to by Dr. Anderson and the
Council, the present work is the result, and I trust that it will
not ‘only clear up some erroneous identifications, “but be the
mealfs of directing attention to the comparatively poor collection
which the Musenm possesses of Indian reptiles, when it should
have a much finer one. : ,

The list of ‘desiderata is so very extensive, that T trust many
large accessions may be looked for, when members of the Society
and others, scattered thronghout the length and breadth of this
glorious land, only know what is required of them. With this view!
I urged that this Catalogue should be published as an extra num-
ber of the Journal, that by its circulation to members, the wants
of the Museum might become more generally known.

In the preparation of this Catalogue, I have had the inesti-
mable advantage of following ¢ Dr. Gunther's Reptiles of British
India,” which I may be said fo have faken as the basis of my
own, though I have not slavishly followed it, when I thought an
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alteration in arrangement oF nomenclature desirable ; as, for in-
stance, in the case of the genus Eumeces, to which Gunther refers
no less than sixteen species, but respecting which assemblage I
have preferred adhering to the arrangement in Gray’s Catalogue
of lizards in the British museum, as at once an easier and more
natural classification.

Then again, I have removed the important family of Homa-
lopsidee from their place next the Colubridee, to their more

natural location alongside of the Hydrophidee. The Homalop- -

sidee may be thought to have relations with the Aquatic Colu-
brideeut these can only be said to be aquatic in the sense of
more particularly affecting the vicinity of water than other snakes,
whether for food or delectation ; but # fondness for water is not
peculiar or restricted to them, as numberless other snukes, the
true Colubri, the Cobras and Bunffari, &e. equally delight in
water and its vicinity.

Between the Hydrophide and Homalopside on the other
hand, the connexion is much stronger and, so to speak, more
organic. The Homalopside are true water snakes, rarely seen on
land ; and being viviparous, are, like the Hydrophidee, not com-
pelled to resort to the land for the deposition of eggs. Some of
the species oo, if not most of them, affect tidal waters, and are
equally at home in salt and fresh water. The coloration #o of
some, such as Hipistes, is essentially that of the Hydrophide ; and
Hipistes, being moreover a marine as well as a river species,
seems fo form a natural link between the two families.

The curious genus Xenopeltis I have placed next to Python,
for 1o better reason, perhaps, than that it is as much in place
there as any where. The brilliant metallic lustre which both dis-
play during life, far surpasses what I have remarked in any
other snakes. &

Qoveral new genera will be found described in the fol-
lowing pages, and some new species. Two species I have re-
moved from Ablabes which Gunther includes, but my reasons
are T think, sound. If such and such a character is of importance,
and constantly used as a generic chavacter, as the presence or

4
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absence of keels, the number of rows of scales, the suppres-
sion of some of the normal plates of the head, &e. &e., how
can we consistently ignore these characters in the case of
some genus which we want to make the receptacle for forlorn
unappropriated species? Some of the genera of Colubride
are established on very shadowy characters, Herpetoreas for in-
stance ; yet in Ablabes, Gunther includes species, affording ex-
cellent characters for separation, and which in fact demand sepa-
ration. Species are included in it with two, three or four
frontals, smooth scales or keeled scales, and from 13 to 17 rows
of scales. I by no means think, that it would not be a gﬂig, where
practicable, to enlarge the generic definition, so as judiciously
to include closely allied @rms merely excluded by some frivial
character ; such a process is, I think, wanted, but it requires
caution to carry it out: bmt, taking the genera of serpents as
they stand, and bearing in view the admitted weight of cerfain
characters, why, I ask, and on what grounds, are we entitled to
relax our principles of classification, and make a particular
genus a receptacle wherein to impound aberrant species, like
Ablabes, as it stands in Gunther’s catalogue, or the still more mis-
cellaneous throng constituting Eumeces ?

This is, however, a mere difference of opinion, and I fully
aclfowledge, whilst adopting a slight modification of his ar-
rangement, the temerity of dissenting from the verdict of so pro-
found a savant as Dr. Guifher, on a matter of classification.

I have also separated the terréstrial herbivorous lizards as a dis-
tinet Family, (Uromasticidee,) from the Agamidee. Their habits,
food, and aspect warrant this arrangement, and I cannot help
thinking that Dr. Gunther has been misled as regards the
arboreal habits of Leiolepis, which is, I believe, eminently and
solely a terrestrial and burrowing lizard. Cantor appears to be
the authority on which their reputed arboreal habits rest, but his
words do not seem to convey necessarily that he wasan eye-wit-
ness of their powers of flight, beyond evolutions performed under
unnatural conditions and under confinement in a cage. Doubtless
the mechansimgof the expansile ribs suggested the idea of their
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using them as Draco is known to do: at the same time, he ap-
pears to have been ignorant of their burrowing habits, and to
have only noted them in captivity. His words are, ¢ T'welve were
at one time obtained from a spice plantation in province Wel-
lesley ;” and again, ¢ the Malay who brought the lizards asserted
they were frugivorous, and might be fed with soft fruit and boiled
rice, which was perfectly true.” These are not the words of an
observer of theanimal in a state of nature, and no allusion is
made fo their gregarious cuniculine mode of life.

It would be very interesting to determine, if, as I suspect may
be the case, Moloch horridus from Australia belongs to the same
family and exhibits the same traits; but I did not like to injure the
Society’s specimen by opening it, whih a query will probably
elicit fuller information from those able to obtain it from fresh

specimens. >

The family Geoemydidae, T have established for those Emydinas
whose males have a concave sternum; a sexual adaptation to
their terrestrial habits.

The following have been the most important contributors
to the reptile collection, though its neglected state §s an
ungrateful return for the liberality of the donors. Contra spem
meliora speramus ! Dr. Kelaart. Ceylon; Major Berdmore,
Pegu ; Major W. 8. Sherwill, Darjeeling ; Rev. F. Fitzgerald,
North Carolina; Dr. Jerdon, South India ; W. Theobald, Esq.,
Jur., Punjab and Pegu ; E. Robinso?,]ﬂsq., Assam ; Lieut.-Cols.
Phayre and Tytler, and others noted in the proper place.

I must not omit to record my obligation to H, H. Locke, Esq.,
for the great care he has bestowed on the Plates, which, it must
be allowed, reflect considerable credit on his pupils to whom thejr
execution was entrusted.

W. THEOBALD, Juxior,

Calentta, Sept. 1865.
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CLASS REPTILIA.

SECTION .A.—CATAPHRACTA, SHIE].LDED
: REPTILES.

ORDER CHELONIA.

»

FAMILY TESTUDINIDA.
TESTUDO, Orrew.

1, T. Inproa, Gmel.
a. stuffed female. Galapagos Islands,

2, 'T. raprata, Shaw. Madagascar.

. stuifed male.
b. stuffed female. (Some plates gone.)
¢. stuffed female. (Non adult.)

. STELLATA,- Schw,

=
=

7. elegans, Schoepf.

7', megalopus, Blyth.
* . large stuffed female.

b. shell of smaller female. Vizagapatam. Capt. Rolo
¢. similar stuffed. Ditto. Ditto, :
. small female stuffed,

Nuchal plate invariably absent.

4, T. aromeTrica, L.
a. stnffed female. (Some South Africa.  Major Sherwill.

plates gone.) -
b, ditto ditto Ditto. o Ditto.
¢. shell of very young male.  Ditto. . Ditto.
Very like the Indian T. stelluta. s >
Specimens @ and & have no nuchal plate. ¢ has it large and

. distinet,
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5. T. rraryNorus, Blyth. J. A. S,
XXXIL p. 83.
a. b. c. upper shells of adults, Burma E. Blyth, Esq.
E)“rdmsed in the Rangoon  above the
azar, where they are used  frontier.
to bale oil.

6. T.Movxcata, Blyth. J A S,
XXIL p. 639.

a. stuffed male. Arakan. Major Phayve.
b. stuffed female. T'enasserim.
» ¢. half grown female, shell only.

d. half grown male, ditto, Tenasserim.
(a few plates gone.)
e. upper shell only.
J. g. very young in spirit. -
h. very young, (shell dried.) : 9
This is the common species of land tortoise in British Burma.

Blyth very causticly remarks J. A. 8. XXXTT, page84. “ Of course
t}us 1s the species referred to as 7. elongata, Gray (!) from Cumbo,]‘a. m
Proc. Zool. Soc. 1861, page 139. As well, however, may Dr.J. E. Gray,
refer to Homo sapiens, Gray, or FEguus Caballus, Gra 'l. I claim t}xe
h?UOlu‘. suchas it is, of having named the three fine Indo-Chinese species
of Testudo, as yet discovered. Palmam qui meruit ferat. Dr. Gray, is,
however, a we known offender in this respect; more's the pity.

HOMOPUS, Duserin kT Bisrox.

7. H. Horsrierpim Gray.
M. Burnesii, Blyth,

a. stuffed female. Afghanistan. Sir A. Barnes,
b. young, in spirits (in poor condition.) Ditto.
CHERSINA, Grav.
% O ANGULATA, Dum et Bib. -
a. b. adult males, South Africa.  Major Sherwill.
shells only. -
c. half grown, ditto ditto. Ditto.
d. e. young females, ditto, Ditto.

FAMILY GEOEMYDID 5.

MANOURIA, Grav.
M. Exys, Gray. g

. adult, (much’ injured). Moulmein. Major Phayre.

Fommerly there was a stuffed specimen ; but now only a few fragments
vemain of this rare species,
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GEOEMYDA, Grav.

9. G. araxpis, Gray. ,
Cyclemys platynota, Gray apud Blyth.
a. upper shell of adult, ?;nasser‘im. W. Theobald,

Junr., Esq.

10. G. TrICARINATA, Blyth. -

Emys tricarinata, Blyth.

a. staffed male. Chaibassa. Major Tickell,

CUORA, Grav, -

11. C. Ausorvexsms, Dand.

a. stuffed male. Malacca, Rev. J. Lindstedt.

b. ditto female. Ditto. Ditto.

¢. ditto ditto hali grown. Tenasserim, Dr. Helfer,

CYCLEMYS, BeuL,

12, C. orsiouraTa, Bell.

Emys dentata, Gray. o

C. Oldhami, Gunther.
a, adult shell, (female ?) Arakan hills, W. T. Blanford,

Esq.
b. ditto ditto, Tenasserim. W. Theobald,
Junr., Esq.
e, stuffed young. Sitang river., . Major Phayre.

d. dry, young, stuffed. Sitang river. Major Berdmore.

The specimen figured by Gunther as (. Oldhami was obtained alive by
myself near Mergui, and is merely the adult of €. erbiculaia, Bell. The or-
bicular form of the shell, as well as the strongly toothed margins, charac-
terise young and half ﬁrown shells, disappearing as the animal becomes
full grown. Both Be and Gunther describe the sternum without apy
cross joint, such as occurs in Cuora, but occasionally the bony trafis-
verse suture remains permanently unanchylosed, causing a false joint
simulating the true cartilaginous joint of Cuora. In a specimen in my
possession ‘the motion 18 pretty free, though the suture is covered by
the ends of the abdominal plates. In very young shells this transverse
joint is imperceptible; in alf grown individuals it is well distinguish-
able, and in adults it is not unfrequently conspicnouslly marked external-
Iy by a sort of carious fossa across the abdominal plates, resulting, no
doubt, from the mobility of the bony suture beneath.,

FAMILY EMYDID.E.
EMYS, Brovyaniart,
13, E. nvemaus, Blyth.

a. stuffed adult. Java, Batavian Sagiety.
b. ¢. smaller, stuifed, Ditto ditto,

N
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14. E. Hamuroxt, Gray.
a. stuffed adult. Calcutta. E. Blyth, Esq.
b. ¢. younger ditto. Ditto. Ditto.
d. upper shell only. Ditto. Ditto.

15. E. truaves, Schweigg.

. Seba, Gray.
a. adult shell only. Arakan hills, W. T. Blanford,

Esq.
b. ditto stuffed. Madras, Capt.intchell,
» Madras Musuem.
This individnal has no
nuchal plate.
c. d. shells of young. Ceylon. Dr. Kelaart.

I quite agrgg with Dr. Gunther in referring E. Seba, Gray, to this
species, which attains a greater size than is supposed. Mr. Blanford's
specimen is evidently a very aged individual with the keels nearly
obliterated, but with the anterior margins strongly revolute. Colour
uniform blackish throughout, and pale yellowish brown where abraded.

16. E. nrara, Blyth. J. A. 8,

XXIV., p. 713. :
E. crassicollis, Bell apud Blyth.
a. shell of adult. Tenasserim river. W. Theobald,
Junr., Esq.
b. ditto young. Ditto. Ditto.

_ This species was, I think, correctly separated as a distinct species
in the first thetance, by Blyth, though subsequently referred by him
to E. erassicollis. The vertebral plates are very differently shaped
fl'on} those of erassicollis, being mushroom-shaped, and so attennated
behind as almost to admit the approximation of the costals. This
peculiarity of form is less seen in the young than in the adult, and from
not being particularly dwelt on by sominute a describer as Dr. Gunther,
I am the more inclined to regard . nigra as distinct from E. crassicollis.
It may, however, be the nearly allied species alluded to as inhabiting
Camboja. In the adult shell, the last vertebral is hardly broader than
the candals. (Vide Plate.)

17 E. qurrar, Schweigg.  North Carolina. Rev. F. Fitzgerald.

TETRAONYX, Lgssox.

18. T. Lessoxrt, Dum. et Bib.
a. stuffed adult, 23 juches. Caleutta. @ E. Blyth, Esq.

b. shell ditto. Salween R.  W. Theobald,
Junr., Esq.
e. d. hali grown, stuffed.  Calcutta. E. Blyth, Esq. .
- ¢. [. g. young ditto Ditto. Ditto,

h. ¥, very young ditto. Ditto. Ditto,
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This species is very common at Cdlleutta, and also about Rangoon. *

It is herbivorous in a great measure, and is much used in Calcutta in
the manufacture of soup, which purpose no doubt it answers admira-
bly; and I hope the admirers of Caleutta turtle soup will lose none of
their relish for the article, by knowing how largely river turtle are
substituted for the true Chelonia virgata, which, however, is occasionally
brought to Caloutta from the Straits.

BATAGUR, Gnav. £

19. B. vixearus, Gray.
a. stuffed adult, 24 inches.

-

No locality or donor is given for the sole specimen in the musenm,

but Gunther records the species from Moulmein, Nepal, and Sabarun-
pur, whence it had been procured by Dr. Falconer.®

20. B. Tauram, Gray.

Emys Thurgiz, Gray. b

a. stuffed adult, 21 inches. Calentta, E. Blyth, Esq.
b. ¢. smaller, stuifed. Ditto.

d. e. hali grown, ditto. Ditto. .

J-g- h. 7. j. young ditto. Ditto,

A very common species at Calentta, thongh adults are not easily
got. It appears to me more nearly affined to Batagur than to Emys,

21. B. pnoxcoxra, Gray.

E. Duvaueellii, Dum. et Bib.

a. stuffed young. Narbundda R.

b, ditto smaller, Sagur, Central Lieytenant Ro-
India. berts,

This species grows to a large size, but there are no adult specimens
in the museum. It is common at Monghyr.

22. B. Beroyorem, Blyth, J. A, 8., XXXTIL, p. 84.
E. ocellata, D, et B. apud Gunther, ;
E. ocellata, D. et B, apud Blyth, J. A. 8., XXIT.s p. 645.

a. b, stuffed adults. Pegn, Major Berdmore,
c. d. e. f. young, stuffed. Ditto, Ditto.

This species is very abundant in Pegu and Tenasserim. Tts habits
are strictly aquatic, not terrestrial ag Gunther surmises, but it is often
left dry by the drying ‘:F in the hot weather of the inundated plains, in
which” situations incredible numbers are captured by the Burmese,
who fire the grass for the purpose. It is never found in the dry forests.
Dr. Gunther remarksthat Dumeril and Bibron's figure, Plate 15, Fig.
1, is * not good,” but it refers to an entively different species, which may
account for its but indifferently representing the present !

* % No maps which Dr. Gunther had consulted giving him any light on the

enbject, he amusingly enquires touching Saharunpur, ©Is it another namg, for
Berampur on the Hooghly 7"

“
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" 23, B.ocerrata, Dum. et Bib.
not B. ocellata apud Gunther.

B. Berdmoreii, Blyth apud Gunther.

* a. stuffed adult. Calentta. E. Blyth, Esq.
b. ¢. smaller, stuffed. Ditto. Ditto.
} This splics occurs in Calentta, but not in Pegu, where B. Berdmoreii,

- Blyth, replaces it. Itis a much smaller and more clongate species than
B. Berdmorei, Blyth, which is very convex.

.&t* B. mrivirrara, Dom, et Bib.

A specimen of this remarkably handsome species presented by my-
self from Moulmein, is no longer in the museum. It abounds in l,ogu,
and is remarkable for the disparity of coloration and size in the sexes.

“ Male 18.50 x 13.10.

Sy Shell Enlc olive green, with three conspicuous black streaks down

\ the back, as though of Llack paint. Beneath, pale orange yellow.

Soft parts of body and limbs pale yellow, dusky above. Neck and

LS head smooth, during life of a bright carnation red, instantly fading on

¥ «death to a waxy white. An intensely black lozenge-shaped plate be-
hind the nostrils, on the forehead.

Female, 23.50 x 12.50.

. Colonr of the shell is dark brown aboye and below. Head, neck and
limbs are uniform pale greenish olive, with the black lozenge behind the
nostrils on the forehead, as in the male. Abundant in the Delta of
Pegu. Oviposits about Zalon in December and January. Eggs 25 in
number 2.6 long.”  Weight 965 grains. (MSS. Cat. Reptiles Pegu.)

PANGSHURA, Grav.

(Fourth Vertebral decanter-shaped.)

25. P, treruym, Bell.
E. tecta, Gray.

a. stuifed adult, 7 inches. Calentta. E. Blyth, Esq.
b. e. d. young, stuffed. Ditto. - Ditto.
& —m. young in spinits. Ditto. Ditto.

Tt is not a little singular that Dr. Gunther, in his last admirable work
on the Reptiles of India, should have go superciliously, one might
almost say perversely, ignored the labours of his predecessors. An
excellent figure is given by Bell, and the species is also figured by
Hardwicke, T do nog agree with Prof. Bell that Hardwicke's figure
is too brightly coloured, as the animal is often of a brightved below
mottled with black, and with a bright red vertebral stripe. 'The more

« modest coloration, however, of Bell's figure should have prevented
Dr. Gunther from describing the colour as yellow, in opposition to

® Species with an asterisk are wanting in the Muscum.
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those who had observed from life. A more trivial error is that of
adopting Gray's name tecta for Bell's tectum. Dr, Gray's mistake in
this matter of names would almost seem to be his mefhod, to judge
from this and other instances (vide ante under Testudo elongata, B.)

* 926. P.rexrtori, Gray.

‘a. stuifed adult. Indus R. Sir A. Burnes,
® b. adult shell only, 8.25 Ditto. Dittg.
inches.

(sternum injured.)

From these specimens, it seems the vertebrals are rectangular in the
adult, the first being, however, broadly pentangular with an obfuse
anglp in front. The young specimen, recorded as having been procured
by Mr. Blgh from the vicinity of Calcutta, is no longer in the
museum. Respecting the occurrence of this species near Calcutta,
Dr. Gunther remarks, “ This we doubt, as the species may easily be con-
Sfounded with young specimens of the Batagur and of the species allied
30 it Dr. Gunther is probably right as to the non-occurrence at
Caleutta of this species, but he may probably be mistaken, when

saying it can be confounded with the Batagur.
t remains to determine what was the species alluded to by Mr.

Blyth. As the specimen is lost (in common with so many others !),
it is not easy to say with certainty what the species was, the only thing

uite certain being that it was nof the Batagur, as suggested by Gun-
ther. I am inclined to think it may have been a young P. flaviventer,
Gunther, which 1 believe ocenrs near Calcutta, though no example is

in the museum.
* P, puavivester, Gunther. Lower Bengal.
* P. Swrrn, Gunther. ... .

PLATYSTERNUM, Gray.

27. P. mpeacepmaruvy, Gray.

a. stuffed young Martaban, Major Berdmore.
(bad state.)

CHELYDRA, ScHWEIGGER.

28. C. SerpExTINA, L.
a. shell only. North Carolina. Rev. J. Fitzgerald.

§ KINOSTERNUM Srix.

29, K. oporaruy, Daud,

a. b. ¢. young, in spirits North Carolina. Rev. J. Fitzgerald.
(bad state.) .
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FAMILY TRIONYCID.E.

EMYDA, Grav.
80. E. granosa, Schoepff.

a. b. stuffed adults. Calcutta. E. Blyth, Esq.
¢. young stuffed. - Ditto. Ditto.
4. young in spirits. Ditto. Ditto.
31. E. Ceyroxexsig, Gray. .
a. head in spirits. Ceylon. Dr. Kelaart.

y TRIONYX, Georrgoy.
82. T. Gaxcericus, Cuv.

a. shell of adult. Bhagulpur. W. Theobald.
, Junior, Esq.
Finely granular, length 17 inchtes.

b. stuffed adult. Calcutta. E. Blyth, Esq.
c. ditto, semi adult.
d. e. young stuffed.
. g. very young ditto.
h. five young, in spirit.
32a. T. Guutherii, Gray. Arakan.

CHITRA, Grav.
33. C. Inprca, Gray.

a. young stuffed. Hooghly.
bony shftld 7 inches.

FAMILY CHELONIDZA,
; SPHARGIS, Merres.
84. 8. cortacea, L.

a. stufied female, 75 inches. Tenasserim coast. Lt. Col. Tickell,
For account of capture vide J. A. 8., XXXI., page 367.

CARETTA, Merre,
85. C. mupricara, Schweigg. Bay of Bengal.
Afiords the tortoise shell of commerce.

a. b. c. d. stuffed,
€. young ditto,

CAOUANA, Grav.

(Costal plates ten.)

36, C. outvaces, Eschs. Bay of Bengal.
“ T'he logger head.”
a. stuffed, 26.5 inches,

This specimen has three additional costals, or thirteen in all,
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b. shell of adult. Has one additional costal.,
c. young stuffed, strongly keeled.

This is the common turtle along the east coast of the Bay. Few
Europeans have any idea but that it is the true edible turtle, and in |\,
their innocence glory in soup made from it. It is carnivorous, and its
- flesh so indifferent that even the Burmese do not greatly care for it.
The flesh of Sphargis, according to Tickell, is equally coarse.

L

CHELONTA, Freuixe,
(Costal plates Sight.)

37." C. viraaTa, Schweigg. Bay oi Bengal.

«. stuifed, 50.5 inches.

b. semi-adult ditto.

¢. young ditto. .

d. upper shell only. - b
v

This is the true edible turtle. It is herbivorous, and may be dis-
tinguighed from the logger-head by having only thirteen plates on the
back, whilst the logger-head has fifteen, or one pair more of costals,
Calcutta specimens are mostly brought from the straits,

.
ORDER, BMYDOSAURL
FAMILY CROCODILID.E. v
CROCODILUS, Cuvien.
(a, Nuchal shields, small.)
1. C. porosus, Schueid. »

C. biporeatus, Cuv,
a. stuffed adult. Head, 16.5. Body, 438
Tail, (3.0 = 123.3 inches.  Forehead, 4.4 broad.
Cervical seutes, 5.7 across, - Two smaull nuchal shields,
b. sinaller stuifed.
b. b. smaller ditto. Four small nuchal shields.
Head, 7.5. Body, 16.6. Tail, 25.2, = 49.3.

¢, young stuffed. Malacca. Mr, Foster.
d. young in spirit, Penang,

e. ditto ditto.

/. skull of adult, 23 inches, ;

g. ditto young, 14 inches, (injured.)
Dorsal scutes in eight rows,
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This species which abounds in Burmah, appears to be less common
in Bcngﬁ than C. palustris.

(b, Nuchal shields, large.)

2. C. rrrcoxops, Gray.

C. palustris, Less. apud Guniher.
C. bombifrons, Gray apud Blyth. *

a. hali grown animal, stuffed..
Head, 10.0. Bodys28.4. Tail 38.4 — 76.8.
Central nuchal shields smaller than the others, and a little

advanced.
Forehead, 8 inches. Cervical scutes 5 inches across.

Dorsal scutes in six rows.

b. skull of hali grown Western,India.
animal, 12.5 inches.
c. skull smaller, 9.5 inches. ...... Satvas

3. A. C. vungaris, Cuy.

stuffed. Nile. D. O. Money, Esq.
Head, 17.40. Body, 45.00. Tail, 55.60 = 118.00

ches.
Forehead, 8.50. Across cervical scutes, 7.25.

Outer cervical scutes smaller than the others, and placed a little
forward. This species differs from the closely allied C. palustris in the
narrower shape of the head, and in having eight rows of dorsal zentes
towards the lumbar region; at least this specimen has. T infer that
this is the specimen shot a presented by D. C. Money, Esq. (J. A. S.,

L, p. 385,) but except the small specimens in the cases, and an
erroneous label on the gkull of C. trigonops (labelled C. bombifrons by
Mr. Blyth), not a stuffed skin or skull in the museum has so much as
a trace of any note of its history, localit.y or donor, which information
former Curators must have supposed visitors and students capable of
supplying from the depths of their own moral consciousness! In fact,
disorder, dilapidation and neglect have for years stru gled formnst.ti;{
over the Society’s collections, with what result may ge well imagin

8. PALUSTRIS, Less,
C. bombifrons, Gray.
Not ¢, bombifrons, Gray apud Blyth, see ante No. 2.
(,". bomln_:from, Gray apud Hualey, Proc. Lin. Soc., 1859.
C. bombifrons, Gray apud Gunther.
C. trigonops, Gray apud Gunther, vide No. 2.

a. stuffed adult,
Dorsal seutes, in six rows strongly keeled. Head, 16.50,
Body, 45.50. Tail, (1.20 = 123.20. Forchead, 4.4,

» - ]
cervical scutes, 8 inches across.
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¢, young stuffed. :

e. ditto  ditto. Java, Batavian Society.
£ g. ditto, in spirit.

h. skeleton of adult female.

Head, 26; Body, 72; Mutlah. A. Stormer and Y
Tail 95 = 195 inches H. B. Farr, Esq.
7. skull of very young
animal, - Ceylon. Dr. Kelaart.

4 inches, premaxillary
suture very direct, may

‘ belong to trigonops (7).
I. very large skull, 29 inches. ......
m. n. 0. oo. skulls of adults.  ......
on. no. skulls of hali grown  ......

animals, (imperfect.)

The synonymy of onr Indian crocodiles is ver confused, but the
ecimens in the Museum of the Asiatic Soceity clearly illustrate the
iree gpecies found in the country. B

Firstly, of Crocodilus porosus, there are 4 stuffed specimens, 2 in
gpirit and two skulls. From this poverty of specimens, shonld argue
that this species is not common in %:owcr Bengal. It, however
abounds in Pegu and is “ the crocodile” of that Province. It isa well
m;u-ke«l species, which cannot be well confounded with either of the
others.

Secondly, of Crocodilus trigonops, the Society possesses one stuffed

_sped¥nen Zs.a T believe it to be) and two skulls, one skull from Western
India, the other spolia without record. Of this species I also possess
a skull of an animal shot by myself in the Nerbudda, of which most
unfortunately I have no notes.

From Mr. Gray’s description of its triagonal shape, I refer these
gkulls to his frigonops, as they are verwnearly two-thirds as broad
across the condyles, (measured straight) as long: my specimen measur-
ing from back of head to insertion of 1st tooth 19.10, across condyles
12.95. Besides its trigonal shape, a distinctive mark of this species is
the premaxillary suture which runs straight across the palate from
notch to noteh. The region of the external nares is very tumid, with
a deeply sunken interspace behind if, giving a very pugnose ]ph 510~
gnomy to the animal, very much more so thanin C. palustris. In front
of the orbits, a semicircular fossa marks the suture of the facial bones,
contrasting by its smoothness with the pitted surface of the face. The
style of pitting differs moreover from skull of €. palustris in being
more regular, the pits more civcular than elongate, and not given to
anastomosing 8o much as in €. palustris. It is gn extremely well
marked species, but is not alluded to by Profl. Huxley in his instruc-
tive paper on these saurians in Proc. Lin. Soe., February, 1859, from
the fact, as 1 presume, of the British Mugeum containing only two
young stuffed s‘\cmmcns, which would not afford proper data for
Yemark. Tt would seem to be a small species: my specimen, which
scemed nearly adult, was not more than eight feet, if I recollect
rightly. It was shot too under peculiar circumstances. Dropping
down the Nerbudda in a canoe, Isaw what 1 took for a stone lying in
a hole in the steep hank of the river. 'The hole not heing more than 2
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feet across, T never believed it contained a crocodile, as my boatmen
assured me was the case. However I fired and a lashing of water was
heard in the hole. What I aimed at was still visible, so I fired again,
seemingly without effegt, but on going up, I hauled out a dead crocodile
with two balls through the brain. This was C. trigonops, and I am
not aware that animals of the larger species excavate holeg for them-
selves, as this one does. It may very likely be the “small crocodile
said to inhabit streamsion the table land of Ehotas Ghur.

Thirdly, of Crocodilus palustris, Lesson, the Museum possesses a splen-
did suite of specimens; 3 stuffed specimens, 4 in spirit, a fine skeleton
and 8 skulls. 1t is emphatically “ the crocodile” of Lower Bengal. I have
procured one specimen at Thaict-mio, but it is rave in Lower Pegu. I
see no reason for doubting the conclusion of Prof. Huxley that C.
bombifrans, Gray, is a synonym of this species, one of the types havin
been received from the Asiatic Society’s Museum, which is rich in C.
palustris, and the trivial name bombifrons is very applicable, especially
to the adult animal. Some few heads are rather narrower than others,
probably females, but cannot well be confounded with (. porosus, even
were no other parts than the skulls preserved. If I am correct in
referring the above specimens to C. frigonops, it is utterly past my
comprehengion how Gunther has referred (.. frigonops as o synonym
of C. palustris. C. porosus is meaver O, palustris than (. trigonops to

“either, 1 am not quite clear, however, if the stuffed specimen 2a belongs
to the species. The pramaxillary suture appears to be straight, but
still T am not certain of my reference.

I subjoin some measurement of a series of skulls.

A. C. porosus (1 of Catalogue,) of same breadth ncnl:ly across the
condyles as B, ,

B. C. trigonops ifrom Nerbudda, R. Central India.

0. C. palustris of the same breadth, across condyles as B

D. C. palustris, Irawadi. d Tlmieymio, 12 feet, (in my possession).
18

E. Ditto ditto, (31.) Bengal, o
F. Ditto, largest skull, (31.) Bengal.
L+ ]’ONK!;S. Q. !ﬁgo“op&' o M:w"“. —

A B. G. D. 1 R [

Nape to opposite 2nd noteh, 1150 11.00 1175 1240 1410 1475
Nape to fore margin of nasal .

nale ok o 2075 16,30 20.00 21.60 22.50 2575
Nape to alveolusof 1s ooth, 23.25 19.10 2250 24.60 2620 26.00
Breadth across condyles, ... 12.75 12.25 1225 18.25 16.30 18.00
From'1st noteh to 1st noteh

along the alveoli, ..... .. 11,76 9.95 11.50 11.75 18.50 16.00
Breadth at 3rd tooth, rouna

the curvature, @.......... 825 710 850 910 11.25 1230
Ditto 9 tooth, ... ........... 1050 10.30 1075 11.00 14.30 16 2;
Ditto 3G tooth, .. ........ 12,50 1326 13.75 14.25 16.25 17.60
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»
FAMILY GIARTALID .
GHARIALIS, Grorrroy.
4, G. Gayarrioa, Geofir. g

a, adult stuffed. ]

bie, yomng datto. T - NG
d- skin of adult in a bad state, ......, ...
e. f. very young, in spirit,

g. h. young stuffed. -~ ...,

i. skull of adult, 29.75 inches...... ... ?

7. skull of adult, 29.50 ditto. ..... . Wi

k. 1. skulls of young animals, in
DAt Btaten b NEN ST RS

1 concur with Col. Cautley's remarks in As. Res. XIX o)
the folly of r]}et,\m.l;ing a misnomer. “ The present motiep::ig SVI:?i?ix(:n
this word avial” appears fo have originated in a mis-reading of the
manusgeript of some naturalist, the » and v being very similar in form
As Y Gharial” is the correct native name, there seems no reason fi -
perpetuating the misnomer.” { oy

SECT. B. SQUAMATA. SCALED REPTILES.
ORDER SAURIA,

—
FAMILY VARANIDZ.
4 PSAMMOSAURTUS, Frrzixaer,
5. P. sovous, Merr. '
a. adult stuffed, Nubia. Dr. Ruppel.
body 14 tail 18 = 32 in.
b. young, in spirit. Salf Range. W. Theobald, Juny.

VARANUS, MERREM,

6. V. rLAvEscEns, Gray.
a. b. adults stuffed, Lower Bengal.
Body 16.00, tail 19 = 35.
¢. hali grown(«iﬁtto. o P R e
d. ditto it SIS vt C. T
e. ditto yellow spotted. A. C. Carlyle, Esq.
£. ditto, in spirit.

------



Catalogue of Reptiles.
»

7. V. prRACENA, L.

a. adulf stnffed.l : : Lower Bengal.

Body-10 il 18 =08 in e e
b. Jitto’: ’ Mirzapur. Major Wronghton.
c. d. young stuffed. Allahabad and Agra. Dr. Stewart.
/. adult in spi‘n ...... Major Wroughton.
¢. half grown SR e b Ive EETG ¢ sx e
h. many half grown and :

young, T s e AT s

8. V. xerurosus, Dum. et Bib.

a. adult stuffed. -
Body 28, tail 31 =54 in. ...... b

b. ¢. two-thirds grown, (L, SRy

doadult, fn gpinit. - 1 0 p Lo s e S

HYDROSAURUS, WagLER,
9. H. sauvaror, Laur.
H. giganteus, Gray ?
a. adult stuffed.
Body 82.5, tail 48.5 = 81 inches.
Very large specimen from probably Lower Bengal.
b. adult. Andanians, Lieut.-Col. Tytler,

Body 24, tail 85 = 59 inches.
Forwarded as a new species.

c. d. half grown stuffed. » :
e. young guffed. Malacea. Rev. W. E. Linstedt.
J. young in spirit, Rungpur.
R R | AN St MR e s
5T R 7 R g S0 2 Y D .

10 H. varrus, Shaw.

a@. adult stuffed, Aunstralia, Melbourne Institute.

Body 23, tail 85 = 58 in,
11. H. ocerranivs, Blyth.

a. stuffed specithen, Australia,
Body 14.5, tail 19.5 = 34 inches.
In bad state, .

Dr. J. MacClelland,
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-
FAMILY LACERTIDZE.
. TACHYDROMUS, Davpix.

12, T. sexuinearus, Daud.
a. b, two specimens in

spirit. Pegue . A. Grote, Esq.
‘ Martaban. Major Berdmore.

The specimen, formerly presented by myself from Mergui, is no
longer in the Museum, (J. A. 8. XXIV., 715.)

TROPIDOSAURA, Bor.

13. T. Jervoxy, Blyth.

Ophiops Jerdoni, Blyth, (J. A. 8., XXIL, p. 653.)
a. type specimen in spirit, Mhow. Dy, Jerdon.

My. Blyth's description is so meagre and inaccurate that I here give
my own. It will be seen that this interesting lizard is not an Ophiops,
but belongg rather to Tropidosaura of which one species is known from
Java. Nostrils in the ridge of the face, lateral or subsuperior, perfora-
ted in a moderate nasal, followed by two small postnasals, one above
the other, both together hardly equalling the nasal. TLoreals two, the
gecond, very large, and separated by some small scales from the eye.
Seven u‘{)per labials, four first large; fifth largest, under the orbit,
sixth an
rostral large, and four pairs of very large chin shields. Scales of
back lanceolate, acutely keeled; in twenty-fonr rows; (keeled in 22.
Scales of belly smooth, broadly hexagonal, in six rows. The supra
abdominal row of scales smooth, larger than those above them., Toes
5—5 long, slender, curved, unequal, serrated above and below. Sides
ronghened with keeled scales. Secales in front of limbs large, behind
smaller, all sharply keeled. Tympanum distinet, eyelids none. Eye-
brows keeled. Superciliaries large, divided in fwo. Vertical and
occipitals normal. Post occipitals squarely truncate behind. Nasals
contignous. Supernasal and frontals about equal to each other. All
the head shields longitudinally plicated. Ear surronnded with granular
scales. Femoral pores twenty, interrupted on the pubes, 10 in each
thigh in a gently curved line. Pores pierced in the posterior anglo of
the scales. One very large quadrangular preeanal.  Tail surrounded
by equal verticilinte co]e«.{; scales. y 4 )

The present colour of the specimen is brownish (bronze, Blyth) with
four ill-defined rows of dark spots down the back. A well defined pale
streak separating the outer rows. A pale median streak algo indicated.

FAMILY ZONURID.E.
PSEUDOPUS, Mergex,
14. P. araciuis, Gray.
Ophiseps tessalalus, Blyth,

J. A. 8, XXIL, p. 655, Rangoon, Purchased.
a, b, Type specimens, m spirit,

seventh small. Lower labials seven, small band-like. Lower

.
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FAMILY GYMNOPHTHALMIDE.
ABLEPHARUS, Cocreav.

15. A. Paxvontcus, Licht.
a. in spirit. Eastern Europe. Hungarian
Museuns.
-
FAMILY SCINCIDZS,
a. scales keeled.
TROPIDOPHORUS, Duue'riL &r Bisrox.
16. T. Berovyorerr, Blyth. i
Aspris Berdmoveii, Blyth,
J. AL 8., XXIL, p. 650.
a. b. c. specimens in spirit. Mergui. Major Berdmore.
CYCLODUS, WacLer.
17. C. Gieas, Bodd..*
a. b. c. stuifed adults. Van Dieman's  Purchased.
land.
d. half grown ditto. Ditto. Ditto.
TRACHYDOSAURUS, Grav.
18. T. nuaosa, Gray.
a, b, stuffed adults. Western Australia. Purchased.
Labelled, Egenia.
3 TILIQUA, Gray.
19.  T. nurescexs, Shaw.
Secincus muliifasciatus, Kuhl apud Guniker.
T trivittata, apud -Gunther.
a. very large specimen  Andamans. Licut.-Colonef
in spirit, 18 inches. Keels very faint. Tytler.
Seincus Lytlerii, Tytler DISS.
b. many specimens in spirit. ...... (e R
¢. nearly adult ditto.  India. Dr, Jerdon.

. The coloration of this very common lizard is somewhat variable. During
life, the colour of the back is some shade of rich olive brown or bronze \v!tﬁ
the sides darker, and a pale stripe running from over the eye down each side
of the back, which is more or less black dotted. Beneath greyish or yellow-
ish. Sides seasonally deeply suffused with red. Unfortunately the specimens
in the Museum, which skowld possess an unrivalled series of this species, are
nearly all jumbled into one bottle with no record of either donors or localities,
g0 that it 1s impossible to discriminate local varieties.

The red spotted variety, which Gunther records as found on the east zide of
the Bay of Bengal is, I imagine, a merely scasonal garb. Cantor describes
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this species as laying 6 to 12 eggs- This T believe to be a mistake, as T
have taken perfectly formed embryos from it, and believe it to be, therefore,
vivinarous. Cantor, however, unites as a synonym of this species 7. mulfi-
carinata, Kubl, which species is oviparous. t is a smaller species an
evidently * the young with 5 to 7 keels” of Cantor’s description in J. A. 8.,
XVI. p. 652.
20. T.wmovrrcoLs, Gunth. s =
«. three specimens in spirit. ...

The scales are four keeled, but, though Gunther only describes two keels,
1 think it must be this species. No label is attached, and the specimens ex-
hibit no markings, being a uniform plumbous brown above, pale below.
‘.T monticola is from Sikkim, and probably replaces T, rufescens of the
plains.

21. T. TRIVITTATA, Gray.
7', rufescens, Shaw apud Gunther.

a. mutilated specimen.  Jalnat. Dr. Jerdon.
A handsome species, with three broad white bands down the back; scales
five keeled. ®
22, T. QuINQUETENIATUS, Licht. g
a. in bad state. Egypt. C. J. Evans, Es@

93, T. surricarivata, Kuhl.
Euprepes macularius, Blyth.
T, rufescens, Shaw apud Gunther.

a. four specimens. Rungpore (7)

These specimens have no Jabel, but ave, I think, the same as a species I
have always considered as 2% multicarinata, Kuhl, from Birma. y Bir-
TNESE SPECIMEns are a little larger than the Museum ones, and in a better
state also. A female contained 3 eggs and measured, body 3.2, tail 4.2 =17.4.
Colour (olive) pale bronze above, black ‘:roued, spots long and streaky. A
broad black lateral band, white margined above. Underneath-white. Scales
distinctly 7 carinate. Jerdon (J. A. 8., XXIT,, 479) mentions a small speci-
men in the museum, of 1. multicarinata, Kuhl, but whether or no he refers
%o one of the above specimens 1 know not. Like so many other specimens

it, has probably eva rated long ago. T, mullicarinata differs from 2% rafes-
cens most cssentiaﬁ; in being oviparous, (vide 7. rufescens).
*7, orivacevs, Gray. Malayan Peninsula.
EUPREPIS, WacLge.
*B. TRILINEATA, Gray. Carnatic.

_ MABOUIA, Frrziveen.

94, M. QUADRILINEATA, Blyth, J. A. 8., XXII., 652.
¥ ( Labelled, Plestiodon quinguelineatum, L.
North Cayolina. Lev. F. Fitzgerald.) ‘
a. fine specimen. Hongdong.  J. C. Bowring, Esq.

4 The labels of specimens ave all in My, Blyth's handwriting.
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The two dorsal whitelines pass through the second row of seales and are
nearly half a scale broad, and very conspicuons. The lateral pale lines are
almost obsolete, The scales arve smooth, but five or more fine Kair-likc lines
are visible on them, ending in dark punctate dots on the hinder margin.
The sub-caudals ave broad, one-rowed, and have twelve white fine lines.
These lines are not probably visible in the living animal.

25. M. Cmixexsts, Gray,
Plestiodon quinguelineatum, L. apud Blyth's MSS. label.

a. two young specimens. China. J. C. Bowring, Esq.
b. scales smooth.

HINULIA, Guray.

26. I macunata, Blyth.
Lissonota maculata, Blyth, J. A. 8., XXIL., 653.
Lissonota Harrigttee, Tytler MSS.
Lissonota Tytlerii, Tytler MSS. N

The type specimen of Mr. Blyth's deseription is no longer in the museum.
Eheu fugaces !

. a. many specimens.  Martaban. Major Berdmore.
b. two specimens. Andamans. Lieut.-Col. T'ytler.

Limbs rather small. Thumb short; fourth finger very long. Nostrils
lateral, in the centre of a somewhat obligue rhomboidal nasal shield. Sun-
pranasals none, Frontinasal large, broader than long, forming a suture in
front with the rostral, which is truncated behind, but reaches well back on
the surface of the head. Behind, it forms a suture with the vertical and
the two frontipavietals. Superciliuries four, sub-equal, very conves, tumid,
nearly agrroximating on the erown.

The Martaban specimens do not quite correspond with the fype as to
coloration. Above, rich pale bronze brown, irvegularly dark spotted. Sides
blackish, white dotted. The dark colour commencing as a narrow band
across the npper rostral, gradually widening on the sides and confinued to
the extremity of the fail. On the tail, however, though distinet, it is rather
pale, and bounded above and below with a waved or sealloped margin, very
characteristic.  Beneath, uniform white or greenish white. It abounds
throughout Pegu and is an extremely active species inhabiting the forests.

#T1. Tarnonaxexsis, Kefaart. Ceylon.
#[1. Dussumieri, Gray. Malabar.

PLESTIODON, Duue'riu &r Bierox.
27. P. scurarus, n. s.

Body elongate, stout, subeylindrical. Tail elongate, cylindrical. Limbs
small, stout. Toes moderate, regular, scarcely subequal, with lonﬁ nails,
Head conical and rather shelving, Nostrils large, central, in a single nasal
plate. Supernasals one pair, forming a sutare. Priefrontal separated from
vegical by the broad suture of a largish pair of frontals, Vertical large, 5
sided, truncated before, pointed belind. I?oreals 3, third largest. Super
ciliaries 7, Rostral lavge. Upper labials, vegular 8; 6th under orbit : 6th, 7th,
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8th largish. Lower eyelid scaled, with a transverse row of large plates. Fars
largish, patulous, rhombic, with two projecting scales in front. Tympanum
sunken. Lower rostral followed by two transverse gular scales, and 3 pairs
ol chin shields. Scales of body moderate, subequal, smooth. Back covered
with a single row of transverse scales, {rom a little behind the shoulder to
the loins. At base of tail two rows, soon followed by a single row of sub-
caudal scales. Prwanal scales two, large. Two central rows of ventral
scales, appreciably larger. Scales in 23 rows round the body.

Colour pale brown (in epirits). A dark band from snout to loins, down
the centre of the back and along either side. Lateral stripes white dotted;
the central one narrower than the row of vertebral scales, Tail ntottled,
dark markings somewhat annularly disposed.

Body 4.0, tail 5.75 = 0.75. »
Elbow to toe §.50. Knee to toe 0.70. 5

a. two adults 1n spirits.

No record of habitat or donor.

28. P. varicees, D. et B,
- «. adult in spirit, North Carolina. Rev.J. Fitzgerald. [

MOCOA, Gray. »

29, M. rormosa, Blyth, J. A. 8., XXII., 651.
M. pulcher, Blyth, museum label.

a. one large specimen,type Mirzapore. Major Wrongh-
of Blyth's description. ton.

b. c. smaller. Wuzeerabad.  L.C.Stewart,Esq.

Dr. Gunther is quite correct in surmising that this species bas a trans-
parent lower eyelid and no supranasal, and itis, therefore, correctly referred
to Mocoa.

80, M. Sigmexsis, Blyth.

PBumeces Indicus, Gray, apud Gunther in part.
a. five specimens, Sikim., = Major Sherwill,
A W. Theobald,
Junior, Esq.

Dr. Gunther appears to have coqfoundcd two species under this name, as ‘j
of many anthentic Himalayan specimens none exccgd four and a half inches,
though Dr. Gunther gives the length as 8 to 10 inches, probably from his
China specimens erroneonsly identified. The limbs of the Species are much
smaller than F. Indicus, Gray, apud Gunther. The fore limbs barely roz}ch
beyond the gape, the hind a little more than halfway to the axilla. Nothing
but Dr, Gunther’s perverse determination to depreciate or ignore the labours
of naturalists in India, could have led him into uniting such dissimélar
wpecies as this and F. Indicus. The size of this species, and the transparent
lower eyelid of Mocoa were adequate warnings against such an error.
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81. M. emasears, Gray. .

@, b, adults. Nilghiris. Dr. Jerdon, W
Theobald, Ju-
nior, lsq.

The vent is shielded by two pairs of large preanals, and not as described b
Gunther,"“—a pair,” The two centre sbields are peculiarly claw-shaped,

pointed and incurved at the apex, towards each other.
* M. Himalayana, Gthr, Kashmir, Siinla.

* M. Schlegelii, Gthr. Sikim.
RISTELLA, Gray.

* R. Rurxr, Gray. North India.

Tlnis_ species is not mentioned by Gunther, but is included in Brit. Mus,
Cat., Lizavds, p. 85,

b ] s >
‘ PODOPHIS, \Vmcu.\is.

*P, Cuavcipes, L, Pinang.

RIOPA, Gray.
*32. R. Aunoruxerars, Gray.
a, many specimens. Lower Bengal, E. Blyth, Esq.

. This bottle, though labelled * Lower Bengal,” no doubt contains the spe-
cimens forwarded from all parts of India by various donors.

33.  R. Hamowickir, Gray.

a. two mlulta.in spirit.  South Ipdia Dr. Jerdon -

Ceylon. Dr. Kelaart.
b, young (7) Subathoo. Rev, J. CaveBrown.
* R. punctata, Gray, Malabar, Madras.
Dakhan,

HAGRIA, Gray.

* H. Vosmaeni, Gray. Bengal.
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CHIAMELA, Grav.
* (. pieata, Gray. India.

':f

FAMILY ACON TIADIDE.

ACONTIAS, Cuvier.

# A Lavarom, Kelaart. Colombo.
Light olive longitudinally, spotted with brown.

NESSIA, Gray.

* N, Burtoxi, Gray. Ambegammoa, .
Kaduganava, Ceylon,
Tympanum hidden, limbs 4, toes 3—3.

#N. Moxopactyrg, Bell.  India. -
Opening of ear minute but distinct, limbs 4, toes none.

FAMILY SEPSIDA.
» SPENOCEPHALUS, Bryri.
34, S teipacTyLus, Blyth.
a. 77 specimens in spirit. Afghanistan.  Dr. A. Webh.

FAMILY GECKOTIDE.
GECKO, Grav.
85, G. venus, Merr.

i -
a. 8 adults and 4 young in gpirit.
b, adult and hali grown. Andamans. “Lient.-Col. Tytler
¢. two fine adults ditto. Dacca. Mr. Frith. : 1

This is about the most westerly limit of the species, which abounds all
along the cast coast of the Bay of Beng}ll. 1% has been mpturcd near Cal-
cutta, but, probably, the specimens were mtrgdnccd from ships from the cast
¢oast or were the descendants of parents s0 introduced, as so noisy a repiile
could not be indigenous to Lower Bengal without being well known.

d. several specimens. Assam, Tndia House
. Tenasserim, Museum.
¢. stuffed specineln, (bad state.)
-
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86. *G. sTENTOR, Cantor.
G. Verreauxi, Tytler. XK

«. 2 adult specimens Andamans.  Lieut.-Col. Tytler.
in spivit.

Easily distinguished from @. verus by its double row of subeaudals, and
coloration likewise. Tor an interesting acconnt of the habits of the Gecko-
tidie see Col. Tytler's observations, J. A. 8., XXXIIIL,, 535, though I can-
not adopt my friend’s views in classification or nomenclature,

#G. monarchus, Dum. et Bib. Malayan Peninsula.  (Ceylon ?)

PTYCHOZOON, Kuur.

87. P. momanoceemaruvy, D, et B.

APl rovessissinarrivssss e BRI Major Berdmore.

The specimen was taken from the mouth of a Chryspelea ornata, which
commonly feeds on Geckos, * 3
-

E HEMIDACTYLUS, Cuviex. 8

38. H. Cocrxr D. et B.
Boltalia sublevis, Gray, apud Gunther.

@. many specimens, Calcutta. ,
Very large female. Body 2.75, tail 1.75 = 4.50. o

Tn males five (six) femoral pores in each thigh widely separated by the
pubic region. Tail more or less verticillate, feebly spined. In the largest
specimen, which was a female, the tail was lanceolate, and very bulging at
the base. Back uniformly granular, with a few scattered laredy fluttened
tubercles along the sides. The thumb has a minute claw. Neither Gray
nor Gunther give the number of femoral pores go distinctive of the speeies.
The largest museum specimen from Caleutta is only 4.50 inches, the
Musenm no specimens are recorded from any other locality.

39, H., Krvaawrr,*Theobald.
H. Coctet, D, et B, on label,

a. three specimens. Ceylon. Dr. Kelaart,
Adult male. Body 2.50, tail 2.25 = 4.75.
28 to 34 femoral pores, interrupted in the pubie region.

. Tail move or Tess verticillate and spined, sometimes simple, (normally, not
from reproduction.) Back uniformly granular, with a very few small flatten-
ed tubereles on the shonlder and loine, This species differs from 2. frenatus
in the femoral pores not forming a continued line; in the scarcity of large
tubercles in the back ; in the thumb being of proportionate size (not vey
small); and in size which is lavger than in ZZ frenatus, Sch., as I believe i,
to be from Birmah., This is the H, Coefai of Kelaart most probably men.
tioned by Gunther,

L3
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.
40. H. LESCHENAULTLL, D. et B.

. four specimens. Nilghiri Hills. W.Theobuld,l-g i
: 3q-
Adult male. Body 9295, tail 2.50 = 4.75. ¥
Femoral pores 20 to 25 in two lines separated in the pubic
region.
Back uniformly granular, with numerous scattered flat tubercles. Tail
_, verticillate, six spined. -
41. H.naconarus, D. et B.
H. Pieresit, Kelaart.
a. four specimens. Ceylon. Dr. Kelaart.
Femoral pores 32 to 36, in & nearly continued line, The 12 central pores
somewhat better defined than the rest. !
42, Many small specimens (?)

43. H.svnnmvis, Gray.
Boltalia sublevis, Gray.

a H. Coctei, D. et B., apud Gunther. » "
a: many specimens. Mergui, Capt. Berdmore, Dr.
Ceylon. Kelaart.

b. large tail-less specimen.

T am not quite sure if & claw is always present on the thumb, but a small
almost getiform claw is sometimes noticeable, Thumb small.

Femoral pores a0 or 33,in a continuous line not interrupted. Pores
obliquely pierced in the scales. Back minutely granular, with two lines of
comewhat larger tubercles down the sides.

44, T vascrarvs, Gray (7)
%. a bleached specimen, tail injured.
Twenty rows of «mall ovate tubercles down the back. Tail slender,

rounded, faintly ringed, but tubercular.
PERIPIA, Gray.

45, P, CAxTORIS, D.et B, 2
Hemidactylus Peronitand Platydactylus-lugubris, Cantor apud

Gunther.
Gecko Harriette, Tytler MSS.
a, young, in gpirit, Andamans. Lieut.-Col Tytler,

Back nniformly granulat. Tail roundec! above, flat below, granular above.
small scales below, with no large plates, Edges sharp, minutely denticulated.
Chin shields noneé, but aboub 12 or 15 scales longer than the very minute
seales of the throat. Olive brown with some scattered velvet black spots.
sBencath white minutely brown dotted. Body 1.50, tail 1.25 == 2.75.

# P, Peronii, Dum. et Bib.  Birma,

o
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NYCTERIDIUM, Gusrnzr. ‘

# N. pLATYURUS, Schneid. ... g

DORYURA, Gravy.

46. D. Berouorer, Blyth.
Leturus Berdmorei, Blyth.

a. several specimens. Merguie Capt. Berdmore. o

PHELSUMA, Grav.
47. P. Cerepiaxuvy, Peron,

@. two specimens. Mauritios. W. Earl, Esq.
48. P. Axpamavensg, Blyth.
@. one specimen. Andamans, Capt. Hodge.

GYMNODACTYLUS, Serx.
49. "G. Jervoxstr, Theobald.

. a. b. two specimens. .

a. Male. Back uniformly granular. Tail with a single row of large
subcaudul plates or scuta, with a few large scales nlonF their edges. A
strong double fold on the throat. Scales of the belly small rhombie.
Along the sides two rows of distant erect spines, becoming obsolete on the
tail. Sides keeled. Pubic region covered with same scales as the belly.
No large preanals. Femoral pores eight on each thigh; large, cup-shaped,
placed along the hinder edge of limb, bordered in front by rather largish
scales, and behind by the granular scales of the back. Length, head and
body 1.50, tail 1.50 = 3.00. Colour (in spirits) above, greenish gray mottled
with brown, beneath, greenish white. Nine upper and seven lower labials,
Nostrils close behind the rostral. Lower rostral large, just separates a pair
of small triangular chin plates. Allied to G. Mysoriensis by its spines,
but not to be identified with any species described by Jerdon.

50. G.Gecxorves, Spix.  Punjab Salt Range. W. Theobald, Esq.

Preeanal pores twenty-five to thirty, in a nearly straight series and in a
continuous line.

51, G.
a. small species in a bad state.

* @. triedrus, Gunther. Ceylon.
* @. pulchellus, Gray. - Penang, Singapore.
* (3. frenatus, Gunth. Ceylon.

*  * G. Kandianus, Kelaart. Ceylon.
* (+. Mysoriensis, Jerdon, Bangalore.
* (3. Indicus, Gray., Nilghiris.
* (3, Malabaricus, Jerdon, Malabar.
* @, littoralis, Jerdon. Malabar,

# (. Deccanensis, Sykes, Dakhan,
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NAULTINUS, Bryrm.
52. N. varmecatvs, Blyth. J. A. 8. XXVIIL, p. 279.

Gymnmlacl.ylus variegatus,
Blyth apud Gunther.- = ...... 450
| a. type specimen. Tenasserim (7) W. Atkinson, Esq.

Fine male. Femoral pores thirty in an uninterrupted line. The six cen-
@ tral or preanal pores are sffongly marked and conspicuous.  On either side
of them the femoral pores are well defined, at the extremity of the line, but
become fainter, thongh present, towards the group of anal pores, which con-
sequently looks isolated, though really standing in one continuous line.

53. N. rascronarus, Blyth, XXIX., p. 114,

@. b. two young specimens. .
. in spirit, Subathoo,

These two species are, as Mr. Blyth says, closely allied, and I am far from
confident that they are not the same species, the difference between them
being sexual. V. variegafus is founded on a fine male, N, fasciolatus on
probably young females. We are not yet in a position to state, from these
thige specimens, the extent to which the colonr marking may vary in indig-
dnals ; and the banded ornamentation of V. fasciolatus is the most prominent
distinction between the two species.

Naultinus is I think a well founded genus, connecting Gymnodactylus and
Eublepharis. The toes are long and unequal, slender and spreading, as in
Gymnodactylus, differing therein from Eublepharis which has the toes subequal
and stouter, whilst the ornamentation of the back, being a granular sur-

face regularly shagreened with larger tubercles, and the ornate style of colo-
ration approximates to Eublepharis,

PUELLULA, Bryrm.
54. P. rupina, Blyth.

a. several specimens, Andamans, Capt. Hodge.

EUBLEPHARIS, Gravy.
55. K. Harpwickir.

«. b. young specimens.  Chaibassa. Capt. Hanghton,
56. E.sacvnarivg, Blyth.

Cyrtodactylis macularius,. Blyth.
a. type specimen. Salt Range, W. Theobald.

HOMONOTA, Gray?
57. . rasciara, Blyth.
«. in spirit, (very
bad state.) Central India (?) Dr. Jerdon.

l\_ﬂ
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Limbs very slender. Toes 5—5 subequal, slightly dilated, with cleft
plates beneath. Terminal joints cluwed. Head shaped as in Hemidactylus,
and covered with small smooth polygonal scales. Body covered with elongate,
rhomboidal scales, very faintly keeled. Belly covered with similar scales,
but much smaller and smooth. Upper and lower labials 8, band-like.
Eye close to the gape. Eyelids with a series of largish scales, and marked
above the eyebrow with a donble line of most minufe scales. Largest
gcales in the semicircnlar space between the eycbrow, and with a marked,
but not prominent, orbital ridge.

Scales of limbs small, on inner side of fore arm, granunlar. Ear an oblique
slit ; 1]:3'mpauum hidden; chin shields 3. Scales of throat, small, equal,

ranular. .
y Gray with transverse white bands; beneath, pale blueish ashen. Very
bad s.tate.. -

FAM. AGAMIDE.
; DRACO, Lixxzus.

58. D.roipriarus, Kuhl.

a. b. male and female. Sumatra, Penang(?) Messrs. Edwards
and Foster.

*

#1 cannot verify this species with certainty, so I give a few notes of it."

Secales of the back moderate, smooth, irregular and certainly not *“ equal” as
described by Gray. (Brit. Mus. Cat. Lizards, page 234.) Scales of throat
granular ; those of belly and tail sharply kecled. Tympanum naked, smaller
than the eye. Scales of gular pouch smaller and less keeled than those on
the side lappets. Wings ornamented below with broad, rather maculate or
broken np, davk brown bands. Above, this band-like arrangement of colour
is not seen, but only a spotted ornamentation. Scales of head unequal,
keeled. Some tubercular scales about the nape, but no orbital spines or
tubercles. A black spot between the orbits and a second on the nape. Nape
crested in the male,

59. D. nxxrorrerus, Gunther.

D. lineatus, D. et B. apud
Blyth,

Dorsal scales small, subequal, faintly keeled. An irregnlar line of keeled
tubercular scales along each side. Tympanum naked, munch smaller than
the eye. Nostrils directed upwards. No orbital tubercle. Scales of bell
moderately keeled. Gular pouch partly covered with latge smoothisﬁ
scales. Upper labials 6 to 8.

a. 2 males, 3 females.  Tenasserim. Major Berdmore.
60. D.voraxs, L.
a. icmale, Singapore. C. T. Watkins,
Esq.

Gunther says, the scales of the back are “slightly keeled,” but I can detect
it in our specimen, in ':vhich respect it approaches D. cornutus, Gunther, but
differs from it in wanting a nuchal erest,
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61. D. macvrarus, Gray.

a. 2 males and 1 female, Malacea and  Majors  Tickell
Tenasserim. and Berdmore.

The scales of the back are not keeled as «tated by Gray, but only a few of
them. The lateral row of keeled tubercles, scaled tympanum aud spotted
coloration of the wings readily distinguish this species.

62. D. Dussvmisrr, D. et B.
a, b. males stuffed. Madras Museum.
c. female ditto, tail injured.

It is to be regretted these specimens were not preserved in alcohol.
Such specimens as these covered with varnish and dirt, fragile, shriffiken, and
with their pouches stuffed to bursting with cotton wool are toys and caricu-
tures, and next to useless to the student, for purposes of comparion,

SITANA, Couviern.

68. 8. Poxticeriana, Cav.
a. two males, three

s females, and young.  Ceylon. E. L. Layard,
Esq. and Dr.
Kelaart.
b. ¢. adults stuffed. Coromandel Coast,
* 8, minor, Gunth. Madras, Ceylon (7)

LYRIOCEPHALUS, Merzzy.
64, L. Scurarus.

a. three adults, , Ceylon. Dr. Kelaart,
b, one ditto. Ditto. Ditto.
¢. stuffed ditto. Ditto. E. L. Layard, Esq.
d. ditto young, bad state. Ditto. Ditto,
COPHOTIS, Perers,
* (1, Ceylonica, Pal, Ceylon,
OERATOPHORA, Gray,
# (0 Stoddartii, Gray. Ceflon.
# (. Tennentii, Gunth. Ditto,
* (1, Aspera, Gunth. Ditto.

OTOCRYPTIS, Wiremaxx,
*# 0. bivittata, Wieg. Ceylon,
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DILOPHYRUS, Grav.
* . grandis, Gray. Rangoon.

BRONCHOCELA, Kavr.
* B. jubata. . Pondicherry ?

TIARIS, DusermL et Bisnox.
65. T. supcrisTaTa, Blyth,

a. many specimens. Andamans. Capt. Hodge.

b, small individual. Ditto. Lt.-Col. Tytler.
Sent as Calotes Harriette, Tytler MSS.

c. many specimens, Ditto. Ditto,

ORIOTIARIS, GuxTHER.
* 0. Elliotti, Gunth. Sikim.

ACANTHOSAURA, Grav.
66. A.ammata, Gray. Birma. Major Berdmore.

SALEA, Grav.
67. S. Jerpoxm, Gray.

Calotes viridis, Gray, apud Blyth. (Mus, Label.)
. a. fonr specimens. Nilghiris, Dr. Jerdon.

Labelled from “South India,” but, according to Jerdon, found on the
Nilghiris only.

Readily distinguished from Calotes by the nasal plate being pentagonal,
resting on the first or first and second upper labials, with a row of large plates
bching it ahove the labials. In Calotes t'l)\e nasal plate is oval and separated
from the labials by two rows of very narrow scales.

. CALOTES, Cuvies.
68. C. versicoror, Daud.
@. many specimens. Ceylon. G. L. Layard,
Esq. and Dr.
Kelaart.
b. many specimens. Martaban. Major Berdmore,
c. adult stuffed, Seind. Sir A. Burnes.

d. ditto ditto.

This species, as remarked by Gunther, seems to attain a larger size in
Cevlon than elsewhere, I cannot help, however, suspecting that specimens
from all parts of India have been r\uddled into the two bot_lles labelled
« Ceylon" and Martaban,” else, how comes it, there are no specimens in the
Museum of our commonest lizard from other parts ?
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Dr. Gunther states that, both * Jerdon and Blyth agree that these bright
changeable colors are peculiar to the male, during the breeding season, which
falls in the month of May and June,” but does not express himself as though
fully prepared to admit the opinion of such competent observers. His words
are obscure,—* the ground colour is generally a light brownish olive, but the
lizard can change it to bright red, to gluclc,a«nd to a mixture of both.” These
words imply a voluntary effort on the purt of the animal which I doubt, but
from observations I am inclined to believe rather that the colors vary during
the breeding season, (that is the bright seasonal red and black) under the
snvoluntary stimulus of fear, anger or passion. Guunther makes no mention
of the two black occipital specks, rarely absent in this species, or of the
white band running from the ear down each side, which o commonly
marks the females. In Bengal or Pegn, 1 have myself never remarked the
brilliant seazonal red of the wmale extending even to the loins. In Pegu I
have noticed this vivid coloration in early spring. My largest Burmese male
measured 3.756 4 11.00 = 14.75. Gunther gives 16 inches as the length
of Ceylon gpecimens, but such dimensions are rare on the continent.

69. C. mysraceus, D. et B.

a. two adults, ~ Ceylon, E. L. Layard, Esq.
b. one adult, Mergui. W. Theobald, Esq., Jar.

I can by no means understand Dr. Gunther's deseription of C. mystaceus,
unless on the supposition that he has confounded two species, as his measure-
ments far exceed anything I ever saw, and are very disproportionate, 19
inches of tail to 5 inches of body in an old male. My largest male, (and the
species is common in Pegu where it is called * the Chameleon” by

uropeans) measnres body 4.25, tail 6.00 = 10.25. My largest female,
8.90 X 7.90 = 11.80. Bpecimens oceur a little longer, gnt these ave fully
up to the average of adults. I will add a description of the color frgn life,
the tints being very variable. Color dark brown, often ruddy vinous; with &
conspicuons white band from the nostrils to behind the shoulder ; and some-
times to the base of the tail. Sometimes only a few dead white spots on
body or white or yellow blotches on the shoulders. Seasonably, (spring and
rains) the male assumes a gorgeous hue, the gular sack, and even the entire
fore part of body, becoming a bright deep blue. In spirit, the blue fades to

reen in a few hours, and eventnally all the colours, save the rusty shoulder
lotehes and white side streak, which is generally well defined, disappear.

70. C. Eava, Gray, .
a. four adults and 2
youug. Mergui, W.  Theobald,

Esq., Janr.
b, several fine adults and

young. Martaban, Major Berdmore,
71 . Opnromacmvs, Merr.
a. many specimens, Ceylon, E. L. Layard,
; Esq. and Dr.
Kelaart.
b. adult. Nicobars, Capt. Lewis.
s ¢. adult var, 8. India or

5 Ceylon (?)
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‘ The epecimen c. is remarkable for wanting the vertical bands of this species,
but in place of these it bas a strongly defined white line "down each side of
the spine, from the shoulder, to a short distance along the tail, The tail is
very long, as is the case with this species.

Body 2.6, tail 10.00 = 12.60. o
4 72. C xemoricora, Jerdon, J. A, 8., XXII, p. 471.
a. type specimen (?) Koonoor Ghat,

Nilghiris. Dr. Jerdon.

Closely allied to C. Gigas, also found at the same locality. Differs in its
green color, larger smooth scales, less developed crest, and small scales about
the shoulder fold. These characters united are more than mere sexual va-
rigtions, but the two species are nearly allied.

78. C. Gioas, Blyth, J. A. 8. XXIL, p. 648.
C. ophiomachus, Merr, J. A. 8., XI,, 870.

R a. adult, in spirit. Mirzapore. Major Wronghton.
> \ b. ditto, Nilghiri hills, 'W. Theobald, Jnr.,
r Esq.

The original specimen mentioned in J: A. 8., XI. is no longer extant.
74. C. rricamisarus, Blyth, J.

A. 8., XXIIL,, p. 650. Darjeeling. . Major  Sherwill,
W. Theobald,
C. maria, Gray apud Gunther. Junr., Esq.
Tln,e is no just ground for uniting these species.

| C. platyceps, with which Mr. Blyth contrasts it, is no longer in the
Museum, having somehowyglisappesred, so that I cannot suggest, if it may
be the young ol this species or no.

* C. platyeeps, Blyth, Khasi hills.
J. A, S, XXI, p. 354.
* (. maria, Gray. 3 Ditto.

¥ * C. Rouxii, D. et B. India (?)

75. C. N16rapris, Peters,

O. Rouxii, Du. ¢t Bib, apud Blyth, J. A. 8., XX.II, p. 647.
33 X 11.7 = 15.0.

Head trigonal, shelving ; nostrils lateral, sub-apical, in after part of a small
rather tumed ovate scale, Rostral broad, flattened, with 5 seales aboyg it in
arow, the two outer rather larger, and in front of the nasal. "Upper

l labials. Eyelids covered with rows of granular seales. From over nasal to

behind orbit, a row of seven elongnte overlapping scales. Nuelal ahd dorsal

) erest moderate from nape to tail, highest on thenape. Above andalittle behind

the t_ym‘mnnm a group of 3 reverted spines. A fuld on either side of throat,

| Scales slightly keeled, rhombie, with minutely denticulate ends in slightly
descending order, subequal: belly scales rather large and strongly keclod*
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and spined. Scales of head small, smooth, polygonal ; those of limbs moderate.
Beales in the lumbar region very small, smoothish; at the base of tail verylarge ;
few lines as large as lumbar scales, very strongly keeled. Colour green, a black
band along the upper j’awa involving the tympanum. A pale streak from
the tympanum to shoulder. Scales of throat large, keeled : no gular pouch.
Tail bulging at base, round, long, and tapering.

——

BRACHYSAURA, Bryrm,
B. orxama, B, J. A.S.1856, p. 448. Type no larger in Museum.

CHARASIA.

76. C. porsaLrs.
a. 3 specimens,  Nilghiris, Koonoor, W. Theobald, Junr.,

Esq.
LAUDAKIA. .
77. L. rusercurATa, Gray.
L. melanura, Blyth, W
Stellio Indicus, B. apud Gunth.
a, young female in spirit. Simla. W. Theobald, Junr.,
Esq.
STELLIO. ~ o
78. 8. Inprous, Blyth.
S Cyanogaster, Rupp.? .
«. adult. Mirzapore. Major Wroughton.
b. hali grown (bifid tail.) Agra. F. L. Stewart, Esq.
e, ditto, Kashmir, W, Theobald, Juur.,
Esq.

The two species (L. fubsrenlata and S. Tndicus) ave very closely allied. Un-
Sortumately the specimens are not sufficiently numerons for a full comparison.
The most obvious distinction seems to be in the scales of the back, which in
L. tuberculata, ave lavger, with the keels forming distinct longitudinal lines.
The sole specimen is a female, and the character is probably more decided
in wmales: in the musenm specimen, it is more congpicuous than in larger
specimens of Stellio. In 8. Iadicus too the sides ave armed with spiny
scales, and the coloring seems more varied.

AGAMA. .
79. A. acmis, Oliv. Punjab W. Theobald, Junr.,
Salt Range. Esq.
80. A. muperata, Oliv.
a. young specimen, Somali land. Licutenant Speke.
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MOLOCH, Grax.

81. M. mornipus, Gray.

a. b. adult and young
in spirits, W. Australia. Dr. J, McClelland,

This species may pertain to the next family.

FAM. UROMASTICIDE.

The genera Uromastiz, Liolepis and Phrynocephalus, form a very natural
Family quite distinct from the Agamidae amongst which Gunther and other sys-
tematists have classed them. They are all ground lizards, burrowing in sandy
soils, of very gentle and placid disposition and herbivorous, The larger
species ave esteemed for food, and for their presumed invigorating properties.

hey are of social habits, usnally associating in small communities; their
burrows being often congregated together, like those of vabbits, Phrynocepha-
lus is strictly monogamons.

mastiz Hardwickii, as noted by myself in the Punjab, never goes from
its"burrow till the sun is well up, and grazing near the mouth for some hours,
retreats again during the excessive feat. In the evenin they re-appear,
and finally retive as the dusk comes on, ggearlier, if it is cﬁilly. They-seem
sengitive to climatic changes and carefull¥ close their burrows with sand, so
that they escape notice unless searched for. P&t;ynoce{kaluc and ZLiolepis
both do the same, and an open burrow will generally be found untenanted.
Uromastiz shows no wish to bite when taken in the hand, and for all its
claws and spines is a very Quaker among lizards. Phrynocephalus is equally
gentle, and Liolepis also, 1 believe. ’

L

-
UROMASTIX, Duuerin er Bisroxw.

82. U. Harowickm, Gray.

a. Superb specimen Upper Provinces. Major Wroughton,
in spirit.

b. two specimens, Agra. C. L. Stewart, Esq..
c. stuffed species. Sind. Sir A. Burnes.
LIOLEPIS, Cuvier, ®
83. L. Reevesm, Gray.
a. large specimen. Arakan.  Col. Phayre.
b. three hali grown specimen.Martaban. Major Berdmore,
¢, six smaller, Ditto, Ditto,
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PHRYNOCEPHALUS, Kaur.
84. P. cavprvonvurus, Pall,

P. Tickelit, Gunther not Gray. . '3'
P. Theobaldi, Blyth, <
a, 2 males, a female and a {
{eetus, Shores of Lake
Chomoriri. W. Theobald, Jur,,

Esq. \

I shonld not deseribe the tail as depressed, except at its base, but there is
no doubt it is the P, caudivolvnlus of Pallas. The black belly and tail tip

are characteristic of the male. The female is smaller and dull coloured, and
produces two or three young. They are of monogamous babits, and the
pair occupy & burrow, a few inches défp in the sandy soil, the opening of
wluch is often concealed by a stone or tuft.

Y
FAM. CHAM/ELEONIDJ/E.

CHMMLELEO,

85. (. Zexrasicus, Laur. °

a. female in spivit with eggs.
a fine specimen. _Midnapore. Major Wroaghton.

Without removing this specimen from the bottle, it # clear
that it contains not less than 30 to 35 eggs, though Gun-
ther nsserts that they lay only 10 or 12.

b. bad state.

86. C. verrucosus, Blyth, (not Cuv.,) J. A, 8., XXII,, 640,

a. fine specimen in spirit. ..., Old collection.
Closely allied to C. dilepis, Leach.,

A P P i
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ORDER OPHIDIA.
First SuB-ORDER.
SERPENTES.—COLUBRINI INNOCUL =«

FAMILY TYPHLOPID .
TYPHLINA, WacLer.

T. vixeara, Dum. et Bib. Pinang.
. 2 TYPHLOPS, Dl}.\mnm ET Bisrox.
T. s16Ro-ALBUS. Dum. et Bib. Pinang.

Back blackish, belly yellow. Colors well defined.
T. norsrizLvm, Gray. .
Argyrophis bicolor, Gray.

s a. b. Typhlops nigro-albus, Dum. et Bib. ;
. drgyrophis .Dtﬂrdi;', Dum. et Bib. apigt Biyth.

Thes# specimens appear tg me to belong rather to I. Horsfisldii
than to 7. wigro-albuz, as I cannot satisfactorily distingnish, with a
lens, any suture above the nostril, and the coloration too of the back
and belly is much blended. It is, however, difficult to distinguish
the sutures of specimens long preserved in spirit. @ has a congpicuous
pit below the nostril, as in 7" bothriorhynchus, but no trace of the small
anterior pit described by Giinther.,

T. pormrrormyncnus, Giinther. . Pinang.
A groove below the mnostril in the snture between the nasal and
fronto-nasal, and a smaller one between the rostral and nasal. o
T. strionarus, Peters, Bengal.
T. Brayuxvs, Daud, A
@. many specimens, Bengal, Assam, Sylhet.

T. rexums, Giinther.

Argyrophis Braminus Davd, apud Blyth.
a. b, ¢, three specimens, Bengual.
These would seem to belong to 7. tenuis, Gimther, but are much
more slender than his figure % the Cat. Brit. Ind. Reptiles pl. XVI.

fig. C. which was from probably a very old specimen. The largest
gpecimens measure 7.5, cirenmference 0.30,
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el sl -
a. very slender specimen. No record.
Body, 13.00 A

Tail, 0.50

3 13.50 Circumference, 0.60.

tai?;(}:ﬁ 0:};1({21*::1 throughout, leaden grey, rather paler beneath, under

T. mrus, Jan. Ceylon.
Like 7', Braminus, with yellow snout.
ONYCHOCEPHALUS, Domerin gr Bisrox.
0. acurus, Dum. et Bib. . °
a, five specimens. Chaibassa, Major Haughton, Vo

- FAMILY UROPELTID .
RUINOPHIS, Hespriom.

. 0XYRuYNCHUS, Schneid. Ceylon, (Kandy.)
. Puncrarus, Muller, Ceylon, .
. pLANICEPS, Pet (Philippinus.)  Ceylon.
. TREVELYANUS, Kelaart. . Ceylon, (Kandy.)
. saxauiNevs, Beddome. Cherambady in the Wynaud. ,
R. suyrir, Kelaart.

@. nearly full grown. Kandy. Dr. Kelaart.
R. ruineyessts, Beddome.

= -

a. Three specimens X
(one injured]. Kandy. Dr. Kelaart,

o T have little doubt of the identification or locality; so these specimens
prove the oceurrence of a Ceylonese species on the mainland, as might
ave been predicated,

TUROPELTIS, Covikr,
U. eraxvis, Kelaart. Ceylon. Adam's Peak, Matura.
SILYBURA, Prrers,

8, macrouer:s, Pet,

8. meppost, Giinth. Anamullay hills.

8. ocgruata, Beddome,  Walaghat, Nilghiris.
- 8. eLuorrr, Gray. Madras,
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suonrTi, Beddome, Shevaray hills.

*S. prcaTENATA, Giinth, Dakhan.
S.
S. BrEvIs, Giinth, Anamullay and Nilghiri hills,

PLECTRURUS, Duyermn Er Bisrox.

P. rerrorern, Dum. et Bib. g
a. five specimens. Ootakamund. W. Theobald,
Very common under stones at “ Qoty.” Junior, Hsq.
P, gunruerr, Beddome.  Walaghat,

MELANOPHIDIUM, GoNrm.

M. wyyavpexsg, Beddome.  Wynaud. (not Wynand, as spelt
by Ginther.)

FAMILY TORTRICID.E.
- CYLINDROPHIS, WaaLer.

C. macurarus, L.
a. Ceylon. Dr. Kelaart.

C. rurvs.
a. an adult. :

FAMILY CALAMARID J/E.
a

CALAMARIA, Boe.
C. caTExata, Blyth, Assam. W. Robinson, Esq.
J. A, 8. XXIIL 287.
The type specimen is no longer in the Museam.
C. Quapumacorata, Dua. et Bis. Raugoon.
The species of this genus are mpstly from the lmlifm Archi_telago.
thongh I have noted one epecies in Pegu. The species described by

Mr Blyth, except perhaps C. calenata, all belong to other genera, hub
will be noticed elzewhere.

GEOPHIS, WacLeR.
G. microcernaLus Gimth, Nilghiris.
G. (Praryerenyx epnnorerr, Dum. et Bis, Nilghiris.)



44 Catalogue of Reptiles, -
. ASPIDURA, WaGLER. -
A. BrAvorruos, Boie.
a. . Kadriganam. Dr. Kelaart, 4

A. coprr, Gunth.
A. Tracuyrrocra, Cope.

HAPLOCERCUS, GuNTHER.
H. ceyroxensts, Ginth.
FALCONERIA, gex. Nov.

Scales faintly keeled in seventeen rows. One anterior transverse
frontal rather small. Two posterior frontals which enter the orbit.
Upper labials five. Pupil round. o 3

F. BENGALENSIE, 1. 8.

Head not very distinet from body, rather ovate and elongate, rather
narrowed in front. Nostril almost dividing a small nasal (perhaps
o two small nasals). Loreal one, small, squarish. Ante-ocular very
elongate. Upper labials five. The first very small, second and third
enter the orbit, fourth and fifth large, increasing in size regularly from
the first backwards. Anal bifid. Three undivided sub-caudals, the others

divided.

a. Type specimen. Parisnath. A. Grote, Esq.

This species approaches the Ceylonese genns Haplocercus, but differs
too materially to be considered a second species, and I have therefore
formed a new genus for its reception, bearing the name of tl‘&e late
eminent Palwontologist whose loss is still so fresh amongst us.

BLYTHIA, aex. xov. °
Scales smooth in thirteen rows, Loreal none. Ante-ocular none,
both replaced by a very large posterior frontal. Pupil round, sub-
candals bifid.

o B. rerrcurara, Blyth.
Calamaria reticulata, Blyth, J. A. 8., XXIIL

Nostril in a small oblong shield. Frontals two pairs, anterior small 3
osterior very large. Vertical and superciliary moderate or smalligh.
Josterior frontal forms a suture with the nasal, second and third upper

labials, the superciliary and vertical which has an obtuse angle in
front. Upper labials six. First very small; third and fourth enter the
orbit; si.\'t{l largest. :

_ Qccipitals large; lower labials five; 1st moderate, 2nd and 3rd small,
Ath large, 5th band-like, narrow. The first lower labials form a suture,
and are followed by a pair of very large chin shields which are again
followed by a pair of small ones, the suture falling in the centre of
the 4th lower labial. Anal bifid. Tail round, short.
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/. fo type specimens. Assam. W. Robinson, ¥sq.
g. tlor “*shining dull black, brilliant and iridescent with white

: These sp Specks on side.” ‘ :
{"Wlo P“:t"acies was originally described most imperfectly by Mr. Blyth.
h? °£'_g 9t differs so from Calamaria, that I am forced to refer it to a
15 t¥P® 4, bearing the name of my eminent friend.
§

GROTEA, czx. xov.

les smooth in seventeen rows. Loreal one, small. Frontals two,
,verse, one anterior, one posterior. Pupil round.:

G. srcoror, Blyth.
Calamaria bicolor, Blyth, J. A. 8. XXTII, 289,
C. hypoleuca, Blyth. L
~ Ablabes bicolor, Blyth, apud Ginther ?

Nostril pierced in the centre of a large nasal. Toreal small®* Ros-
tral broad. Anterior frontal transverse, two-thirds as broad as ros-
tral. Posterior frontg) transverse, broader than rostral. Ante-ocular
one, small. Postoculars two, small. Superciliaries small. Vertical five-
sided, broader than long, base in front, sides next to base only as long
as superciliaries. Occipitals large. Upper labials five. Third higher
than the rest, enters the orbit; fifth largest. Anal bifid. Eye small.

Colour * dusky plumbeous above, buffy white below, gradually
blending.”

It is quite impossible to retain this species as a Calamaria, and
I have accordingly separated it asa new genus, named after the
present indefatigable President of our Society. Giinther refers this
species to his dblabes bicolor, but he describes the nostrils as between
* two small shields” which is not the cage in our type. Giinther seems

+  to make “ Ablabes” the receptacle of forlorn species of Ualamaride.

TRACHISCHIUM, GuNTHER.

Scales smooth, in thirteen rows. Posterior frontals, united, Pupil
round.

T. ruscom, Blyth.
“ - Calamaria fusca, Blyth, J. A. 8. XXTIL. 288.* .
Trachisehivm fuscum, Blyth, (Museum label.)
Calamaria (and trachischium) obscuro-striata, Blyth.

Anterior frontals minnte. Posterior frontal single, very large, larger
than vertical ; vertical rather small, pointed behind, truncate in front.
Superciliary large, one-third as large as vertical. Loreal small, elongatey
ante-ocular one, post-ocular one, rather larger: upper lifbials six. 1lst
very small, 3rd and 4th enter the orhit, 6th largest. Anal bifid. * Tri-
descent brown-black, under parts particularly Iustrous.” Obscurely
streaked also with pale lines, but these are now faded and obsolete.
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o a. Two adults and one young. Darjiling. W.T.1 .

b. Two specimens (one injured.) Rangoon. (7) P,
I think the peculiarity of the single posterior frontal a gdart. .
mark of separation from both Ablabes and Calamaria, and ad
quently Gunther's genus, (Brit. Mus. Cal. Colubrine Snakes,
FAMILY OLIGODONTID.E.
OLIGODON, Boik.
0. suppuyeraTUS, Dum. et Bib.
a. one adalt, many young. Bengal, Assam, Malabar, Pinwaerse

0. suparisrus, Dam, et Bib., Anamallies. ’ bit.
0. sprLoNorus, Giinth, Madras.
0. uutortr, Ginth, Ditto.
0. spINIPUNOTATUS, Jan. Calentta.
* Q. rasorarus, Giinth, Dakhan.
0. susniveatus, Dum. et Bib. Ceylon.
0. arriNis, Ginth. Anamallies.
(. meynrreToNI, GHinth, Ceylon.
0. sopEstus, Giinth, Ceylon. (7)
0. porgars, Gray. Afghanistan. (?)
0. previcATDA, Giinth, Anamallies,

9 SIMOTES, Duserin r BIorow,

S. preaTexatus, Gimtl,
a. five adults.
b. two ditto,

e. two ditto. Pegn. W. Theobald,
Junior, Ksq.
d. pne ditto, Ditto. Ditto.

-

T'hese specimeng have the lower ante-ocular very small, thereby dif-
foring from S. punctulatus. As, however, the coloration is much like
var. y of 8. punctulatus, I think they may beiong to the allied species
Giinther names, without fully describing, 8. Labuanensis, Giinth., which
hss o small lower ante-ocular.

* ¢ two youpg. Jessore, Mergui.

One specimen hos m_iuu'l? lower ante-ocular, and is donbtless,
S. bicatonatus from Mergui. The ofher probably belungs to a variety,
I)C“hupﬂ to N. allivedor. .
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/. four young. (?) Ceylon. E. L. Layard, Esq.*
¢. two young. (?) Ditto. Ditto.

These specimens f. and g. agree in. having only one anteocular and
¥ two postoculars all sub-equal. Unless all young, they may possibly
belong to Giinther's S. albiventer, though they have a loreal, which in
his type was wanting, possibly a mere individual peculiarity.

S. Aupocinoros, Cantor,
Xenodon purpuraseens, black-zoned var.
Ditto  ditto, white-banded var,
a. two adults. Assam, Mr, Robinson,
b. two adults, one young.

These differ from the typein having the ante-oculars only two in
number and sub-equal. i

S. Russerum, Daud.
a. one large and one small specimen.
b. two adults, one young. C.and 8, India, Ceylon, Omerkantalk.

. I do not quite understand how these snakes can come from four local-
ities as these are stated to do. This vagueness in lubelling is much to
be deprecated.

8. ?

a, five adults. Goalpara, Dr. Thornburn,
* 8. vexvsrus, Jerdon. West coast.
S. svorarus, Dum. et Bib. Nilghiris.
# 8. aupiveyter, Giinth, '
* 8. puscrunatus, Gianth. Nepal) Khasi hills.

I am much inclined to question the sonndness of Giinther's splitting
S. purpurascens into so many shreds as he has done, that is, of givin
gpecific rank to its different varieties. The varieties are perhaps locnﬁ
but Iam far from sure that the number of scales and the . size of the
oculars relatively and positively is sufficiently fixed to form the basis
of specific separation. The pattern, I admit, is wonderfully inconstant,
but the head-markings and aspect of what have hitherto been ranked
as varieties of S. purpurascens, have go strongly marked and uniford a
character, that IP incline to the old arrangement rather than to the
new. A better series than we possess in this Museum is much wanted,
and an authentic one as far as iocality. to aid in solving this point.-

8. crventarus, Th. n, s.

Scales in seventeen rows. Nasals large, loreal small, anteocnlar one,
spostoculars two, anal bifid. U iper labials seven, fourth and fifth enter*
orbit. Eye moderate, upil ]nrge, black. Habit more slender than
8. bicatenatus. Colour g ‘;o\'c uniform nmber-brown, without markings,
the colour extending over the edges of the ventral plates, beneath
yellowish white, with numerous square black blotehes.  Tail beneath
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bright deep coral red, “mottled with black, tongue red. Sometimes
anal deep red, with a black band behind the vent., Common about
Rangoon and Pegu.

a. type specimen. * Rangoon. W. Theobald, §
Junr., Esq.
« 8. osscurvus, Th. n. s. .

Form stout, scales smooth, in nineteen rows. Anal entire. Rostral
well produced backwards. Anterior frontals narrow, oblique, their hinder
points almost reaching the vertical (in one specimen they do). Poste-
rior frontals rhomboidal. Vertical and occipitals very broad. Loreal
minute. Preocular one: postoculars two, in all equal. Upper labials
eight; fourth and fifth enter fthe orbit; fifth highest, narrow. Three

air of chin shields, the second just touching the fifth lower labial,
entrals broad. Tail very stout. Colour uniform yellowish dusky,
darker beneath. .

a. two spccimcns. ;
A somewhat aberrant Simotes (?) withont any record of donor [Si I
or locality. o \

S. crassus, Th. n. s.

Scales smooth, in nineteen rows. Prmoculars two; the lowest is small,
and looks like a detached piece of the 4th lower labial. Postoculars
two, small, sub-equal. Anterior frontals not much smaller than poste-
rior ones. Vertical pentagonal, straight in front, sides converging.
Occipitals very broad in front, just touching lowest postocular. Ug)pcr
labials nine, 5th and 6th enter the orbit, 8th largest. Ehin shields three
pairs, with a median groove between.

Colour uniform brown threughout, with faint markings on the head,
yellowish beneath. - E

This specimen was, by a clerical error, labelled “ Cerberus boeformis,
Lower Bengal,” and is so rammed into ifs bottle, that I do not like to
completely extract it for closer examination. It must be nearly three
feet long, and is stout in progortion. No record of donor.

FAMILY CORONELLIDZE,

o ABLABES, Dumeriu g1 Bisrox.
A, Texvicrrs, Blyth, 4
Calamaria tenuiceps, Blyth, J. A. 8., XXIIL, p. 288, '
a. type in bad state. Darjiling. Major Sherwill.

This species, by its thirteen rows of scales, is a transitional form
towards the Calamaride, but with the plates of the head normal and
none nnited as in that Family. This character of gome of the plates ofe
the head being united, which marks the Calamaride, induces me to
exclude from this genus two species included by Giinther,—Ablabes
Suscus, B. and Ablabes bicolor,B. separated in this Catalogue as Grotsa bi-
color and Trachischiwm fusewm,and both included amon g the Calamaride.
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* A. Rarrm, Giinth. Sikim.
* A. Owrvacevs, Beddome. Nilghiris.
* A. Saarrrantus, Cantor.  Pinang, Tirhoot, Kangra.
* A. Husperrr, Jerdon. Madras, Ceylon.
* A. conramis, Gray. Nepal, Khasi hills.
A. sonrrrus, Blyth.
Coronella scripta, Blyth,

Closely allied to 4. baliodirus, but seems to differ too much to be
safely nnited.

Scales in thirteen rows. Auteocular one. Postoculars two, small.
Loreal very small, much smaller than postocular. Posterior frontals
broader than long. Upper labials, eight. The Srd, 4th and 5th enter
the orbit. A long narrow temporal, forming a suture with both
postoculars and 6th and 7th labials; 7th labial largest, more than
twice as broad as temporal. Two pairs of chifl shields, the hinder
rather larger than the other. First in contact with four labials. The
second pair in contact with the 5th labial and part of 4th. :

* Lower labials, seven. 5th largest.

Colour above brown. A.few black ddts on cither side of spine on
t—he' front part of trank. A black mark under the eye, followed by a
white upright border involving the postoculars. A black bordered
white patch on the last upper labial, and a white collar gn nape.

Beneath white. ¥

a. Martaban, Major Berdmore,

CYCLOPHIS, Gustuen.
C. FraENarUs, Giinth, Afghanistan.
€. capavaria, Ginth. Ceylon, 8. India.
€. xoxticoLs, Cantor.

. This gpecimen agrees tolerably with the description of the type,
making allowance for individual variation.

Scales smooth, in fifteen rows, no enlarged vertebrals. Nostril in a
large oblong shield. Loreal small, half as [arge as auteocular. Anteo-
cular one, large. Postoculars two, subequal. Frontals broader than
long. Anterior ones half as large as posterior. Vertical rather small.
Occipitals Jarge. Superciliaries large, two-third as large as vertical.
Upper labials seven, 3rd and 4th enter the orbit, anal bifid. Eye rather
largc. pupil round.

Colour dark olive brown. A broad blackish streak from eye to nape,
thioning off into an almost invisible line down the back. Beneath it
:};mc' ({ihform dark lines, formed by the dark edges of the scales along

e sides.

C. cateNATUS, Th, n, s,

Anteocular one. Postocnlars two, the lower very minute. Loreal
small. Anal entive, Upper labials six. The Srd and 4th entering the
orbit. Lower labials gix. First deep, forming a suture with the oppo-
site one. 2nd small, 4th and 5th very large.
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_ Colour yellowish brown, many scales, black spotted, forming obscure

lines down the body. Belly yellowish white. BEach ventral with &
terminal black dot, forming a conspicuous chain of spots down cach
side of abdomen.

a. Simla, Purchased.
C. mstivus, L,

a. two specimens. North Carolina. Rev. F. Fitzgerald.
CHLOROPHIS, Turoparp, Gex. Nov.

Aspect much as in Cyelophis. Head rather distinet from Jneck.
Eye moderate, round pupil ; scales smooth, in_fifteen rows. Nostril
between two nasals,

C. Ovpmayy, Th. n. s,

Anteocular one. Postoculars two. Loreal longish. Other head
shields normal, proportionate.

Upper labials eight, regularly inereasing in size. Fourth and fifth
enter the orbit, chin shields two pair in contact with six labials. The
hinder chin shields a trifle longer than the front ome. First lower
labials form a suture, 2nd very small, 6th the largest.

Bo(]y, aEnans 11-0

Tail,® ...... 55=16.5. .
Colour above uniform bronze brown, beneath cuticle in spirit, blue.
@, young, Simla. Purchased.

1 have named this interesting ally of Cyclophis after Dr. Oldham,
Director of the Geological Survey of India, whose advice and encour-
agement, in the preparation of the present Catalogue, I should not pass
by unacknowledged.

ODONTOMUS, Dumerm Bt Brsnox.
. yyaems, Daund.
. sEarpAscraTus, Giinth.
. aracrnig, Gimth. Anamallies.
NYMPHOPHIDIUM, GuNTHER,
* N. macvraroy, Giinth.  India.
ELACHISTODON, Rerxmanot.
#® T, westerMAnNT, Reinh.
CORONELLA, Lavkesti.  (sp.)
® (. optestans, Gimth.  Dakhan,
(. sayr, Holbr.

a. adult and young.  North Carolina. Rev. T. Fitzgerald.
(labelled Homalopsis buecata.)

* & =
oo O
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I am donbtful of this determination, but have no means of comparing

imens. :

Scales smooth, in 21 rows. Antcocular one. Postoculars two.
Loreal small.  Upper labial eight, 3rd and 4th enter the orbit. Nostril
between two nasals, anal bifid.

Colonr deep brown (black?) Back broadly barred with yellow.
Belly brown with many scuta, partly yellow-coloured, All the head
shields symimetrically yellow spotted.

FAMILY DOSYPELTIDZE.
ELADISTODA, RemNmarpr.
E. Westermanni, Rein. Rungpore.

FAMILY COLUBRID/E,
PHAYREA, Turovarp, Gex. Nov.

Allied to Coluber and Odonfomus, Habit moderate or stoutish;
scales smooth, sub-equal, hexagonal. Nasal oblong, reaching to the
top of the head, pierced somewhat posteriorly by a moderate nostril
with an obligue slit to the first labial, eye full, pupil round, anal bifid.

P. Isapecuixa, n.s. Th.

Loreal one, anteocular one. Postoculars two. Upper labials eight.
Fourth and fifth enter the orbit. Sixth largest. Scales in seventeen
YOWS.

Color buff' or yellowish Isabelline brown, with a natrow dark stn‘|pe
down each - sideé of back, and a broader one on either side of the belly.
Bcl;y yellowish, colors strouﬁly contrasted. .

Named in compliment to Lt.-Col. Phayre, the highly esteemed, able,
and popular Governor of British Birma.

@. Type specimen. Bassein.
COLUBER Lixyzus, (sp.)
C. rorruyraceus, Cantor. Assam and Khasi hills,

+  C. quadrivittatus, Holbr. (?) North America.

a. adult, (rather bleached.)

1 vefer this snake to this species with doubt, having no proper means
of determining it.

Scales in twenty-seven rows. Keeled on the back. Nostrils large
between two large nasals,  Loreal small, squarish.  Anteocular one,
large, not quite reaching the vertical. Postoculars two, small, equal.
Other shields regular, normal. Anal bifid. The hinder frontals are large
curving over to supplement the small loreal. Upper labials cight,
regular, subequal, 3111 and 4th enter the orbit. Colour buff, darker on
back, and a chain of darker oval spots along the side. Length
2 inches. Belly uniform, spotless.

C. Nuthalli, Th,
C. pictus, Carlyle, (mss.)

Seales smooth, in twenty-three rows, Upper labialz nine, fifth and
sixth enter the orbit. Anteocular one, very large, touching the ver-

tical. Postoculars two, small. Loreal small; longer than broad. On
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one side, a small piece is detached from the 4th upper labial and enters
the orbit. Vertical large, with sub-parallel sides. Superciliaries very
large, almost equalling the vertical rostral, a little broader than high.
Nostril rather small, between two large nasals. Lower labials twelve.
two subequal pairs of chin shields forming a suture with seven labials.
Seventh lower labial much the largest,

Colour reddish grey, with four rows of elongate, rhomboidal, intensely
black spots each enclosing a pale ocellus. These spots fade towards
the hinder part of trunk and on the tail are replaced by four deep
brown bands, two broad dorsal ones and fwo narrow lateral ones,

. :epnruted by narrow white bands. An oval black spot from eye

0 gape.

a@. young. Birma. Col. Nuthall,
* C. coLusrixus, Blyth,

.. in a bad state for
description, Darjiling. W. T. Blaniord, Esq.

C. (Prarycers) seMI-FAscIATUS, Blyth,

Seales smooth, in nineteen rows. Anteocnlars two, the lower verr
minute, npper large, tonching the vertical. Postoculars two, subeqgnal.
Upper labials nine, fifth and sixth enter the orbit. Occipitals \:c?
large, nearly fwice the size of the vertical, squarely truncate behind.
Vertical with very concave sides. Superciliaries large, pointed in
front. Loreal square, very small,

Colour pale olive grey, transversely dark, barred and spotted. The
bars of the neck breaking up into spots on the body and becoming
obzolete behind. A horse shoe mark with the end directed backwards
on the occipitals. A pale clongate lateral ocellus on each occipital.

Belly white.
. young specimen.  Subathoo. Rev. Cave Brown,
COMPSOSOMA, Duserin er Biorox. (sp.)
C. rap1aToy, Reinw. .
a. adult and 2 young. Ramri. Capt. Abbott. *
b. adult.

C. menaxuvruy, Schl.
C. rericunare, Cantor,
C. Honasoxt, Ginth.

CYNOPHIS, Grav.

A7 (. marananicvs, Jerdon,
. adult. South India. P, Jerdon.

b. young.

C. Helena, Daud. Ceylon, Madras,
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PTYAS, Frrzixcer.
P. mucosvs, L.

a. adult, Bengal. : 5
¢ b. diito. Port Blair.  Lt.-Col. Tytler.
¢. young. ; Subathoo. Rev. Cave Brown.
d. ditto. Andamans, Lt.-Col. Tytler.
e. adult, Calcutta. Mr. Swarries,
P. Korros, Reinw.
a. hali grown, - Ceylon. Dr. Kelaart.
b, Darjiling. Capt. Sherwill,
¢. young, (whitebarred.) Rangoon. Dr. Fayrer.
q

Labelled “ pictus” by Mr. Carlyle, but has only 15 rows of scales ; the
type of “ pictus” having 23, (vide page 51.)

d. two yonng, - Goalpara. Dr. Thornburn.
c. adult.
P. constrictor.
G s, South Carclina, Rev. T. Fitzgerald,

XENELAPHIS, GUNtuer,
X. nexanoxorvs, Cantor,
a@. half grown, .

ZAMENIS, WagLer,
Z. vextRIMACULATUS, Gray.
Coluber diadema, Blyth.

a, adult. ? 2
# Z. ptapryma, Schl. Sind, Bombay.
# Z. aracius, Giinth. Sind, Dakhan.
Z. ¥ascronatus, Shaw.
a. adult, Ramnri. Purchased,
b. ditto. '
C. young. ; South India, P. Jerdon.

This specimen was Iahelled, * Coryplodon_pictus,” but it is cer-
tainly Z. fasciolatus. The 5th upper labial has its nsm‘endm[f ramns
detached to form a supernumerary postocular, three in all, but the
large frontals, very broad, vertical anteriorly, and 21 rows of smooth
scales sulliciently indicate the species,

d, adult,



54 Catalogue of Reptiles,

In our adulf specimens a. and b., the 3rd upper labial is undivided,
and therefore just enters the orbit with its posterior angle. In the
goung, the anteocular touches the vertical as deseribed by Giinther,

ut does not quite reach it in either of the adult specimens a. b. and d,

ZAOCYS, Cors.
Z. carivatus, Giinth.
a. skin and tail of adult. Darjiling. = Major Sherwill,

b. several ditto. S. E. Himalaya.
HERPETOREAS, Guxtues.
H. Stenornpr, Giinth, Sikim.

Seales in nineteen rows, feebly keeled on the back. Anal and sub-
candals bifid. Rostral broader than high, convex just reaches the
surface of head. Anterior frontals sub-pentagonal, broadest behind,
rather more than half as large as the posterior frontals, which are bent:
down at the gide. Vertical, superciliaries and oceipitals normal, pro-
portionate. Nostril between two largish nasals. Loreal small, smaller
than nasal. Anteoculars two, the upper large, but does not touch ver-
tical. The lower small, wedged in between tﬁc third and fourth labials ;
looks like a detached piece of the third labial. Postoculars two, small,
the lowest in contact with two temporals. Upper labials eight, the
fourth and fifth enter the orbit. . :

Chin shields two pair, contiguous, touching six lower labials. First
lower labials form a suture, second very small, gixth largest.

Eye large, pupil round, ventrals strongly upturned at the sides, the
upturned ends being dark coloured. Colour above olive brown. A black

band down each side of spine from neck to tail, with an interspace of

five scales between. A second narrower band two scales below the last.
Belly dusky, throat yellow.

A black streak from eye to gape.

This deseription is taken from a specimen in the possession of
Mr. Grote.

One specimen exists in the musenm, as far as I can judge, without
extracting it from the bottle. It differs from the above and agrees
with the typein having only one anteocular ; but as in the above speci-
men the eye is on the 4th and 5th upper labials, whereas the type has
three upper labials entering the orbit, this iz probably an in ividual
peculiarity.

. adult. No record.

TROPIDONOTUS, Kunr,
T. quincuscraTug, Schl.
7. wmbratus, Schl.
a. three specimens. Bengal, Pinang, Rangoon.
b. adalt & 2 young. Bengal,
< Upper Pegu.  W. T. Blanford, Esq.
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d. Upper Pegu, W, T. Blanford, Esq.
e. Andamans. Col. Tytler.
7 . Sunderbuns.  A. C. L. Carlyle, Esq.

g. ? style of marking of this species, but can’t be removed
from the bottle, neither is any note attached.
T. strionaTus, Blyth. Andamans. Lt.-Col. Tytler,

Scales in nineteen rows.

Anteocular one, postoculars three or four. Upper labials eight.
Third and fourth enter orbit, when four postoculars are present only
the third enters the orbit; anal divided. Colour pale olive brown. A dark
patch below the eye, a conspicuous dark leaden stripe from behind,
the eye over the angle of the mouth all down the side, with a second
narrower one below it. The lower stripe passes through the upper
edges of the second row of scales. Beneath white. No ventral dots.
The ventral row of scales white with brown tips.

Body 22.5, tail 12 =34.5.

T. supmiNtares, Reinw,

.+ a. several specimens. Rungpore, Mr. Bonneau.
Ramri. Capt. Abbot.
- Pegn. Capt. Berdmore.
b. several specimens. Assam. T. Robinson, Esq.
c. (?) large specimen, ?
no markings, No record.
T. sronaTus, L.
a. three specimens.  Caleatta (?) ' ?)
b. two ditto, -+ Ceylon. Dr. Kelaart.
c. Calentta. T. Moseley, Esq.
d. Near Calcutta. A. C. L. Carlyle, Esq.
T. x1erocisorvs, Blyth. y
@, many specimens.  Pegu. Major Berdmore.

T. pratveees, Blyth. J. A. 8. XXIIL p. 297.
a. two specimens.  Darjiling. Capt. W. T. Sherwill.

The Assam and Khasia specimens (L c¢.) are no longer in the
musenm.  This is a very aberrant species, with rounded h‘on_tu_ls and
almost smooth scales. It might advantageously in my opimion be
separated, but I follow Dr. Guuther in retaining it in the genus, as 1
have no good specimens to diagnose.

T. axavsticees, Blyth, J. A. 8. XXIIL p. 205.
a. adult and young. Ramri. Capt. Abbot.
T. macrors, Blyth. J. A, 8, XXIIL p. 296.

. two specimens, Darjiling.  Capt. Sherwill,
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T. pLumsicoror, Cantor.
" Xenodon viridis, Dum, et. Bib.

@. young. Bundelkand. Dr. Spilsbury.
T. rasciarus, L N. Carolina. Rev. J. Fitzgerald.
T. ororxarus, L. Ditto. Ditto.
T.xarrix, L. .
a. England. R. Hancock, Esq.
b. Ditto. E. Blyth, Esq.
T. ovrvaceus, Blyth.
a@. two specimens. ? ?

T. presas, Blyth.
@. specimen in very

poor state. Darjiling. W. T. Blanford, Esq.
The type specimen of Blyth's description is no longer in the
musennt,
oy )

a. specimen in too poor a state for description.

Dayjiling, W. T. Blanford, Esq.

T, sacropATHALMUS, Giinth, Khasi hills.
T. Hrimaravaxvs, Gimth.  Nipal, Sikim.

T sonTICOLA, Jerdon, Wynaud,

T, Cryroxexsis, Giinth. Ceylon.

T. Bepooan, Gimth. Nilghjri hills,
T, zeprivvus, Blyth, Mergui.

J. A. S. XXIIT. p. 295.
Type specimen presented by Major Berdmore, no longer in
sthe musenm.,

T. uvorus, Pall.
@ = ? ?

T have no doubt of this identification.
Scales 19 rows. Eight upper lubials, only the fourth entering the
orbit. Superciliary very large. An(cocul:_u'u- three, postoculars five.
“t is particularly annoying that the label of this srccimcn is torn ofl.
It is recorded with doubtas from ]I](Il!l by Gunther in his Brit. Mus.
Catalogue, page 63, but excluded from his Catalogue of Indian reptiles.
The fragment of a label remaining, seems to show it was presented by
a clergyman, * Rev.” remaining; probably the Rev, Cave eruwn or the
Rev. Lindstedt, in which case 1t 1s probably an Asiatic specimen. As
it is not an American species, it is unlikely to be our American contri-
“butor Rev. F. Fitzgerald.
.
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T. Mortoxt, Theobald.

Scales strongly keeled, in nineteen rows. A
Anteoculars two, the lowest most minute, looks like a fragment,
detached from the second labial. Postoculars three small, equal ; on
one side all united into a narrow band, half as broad but almost equal
in length to the superciliary. Anterior frontals squarish, truncate in
front, posterior frontals broader than long. Loreal small, Anal bifid.
Upper labials seven, third and fourth enter the orbit. Two pair
large chin shields. The hinder ones rather larger and longer.. Colour
(bleached) pale brown with a darker vertebral stripe. On the side
of body, obsolete rows of white (yellow) splash-like or linguiform
spots, those bordering the vertebral stripe being conspicuous and
cateniform, and occupying the upper basal portion of the scale. A few
dark spots subordinately intermingled, but which form' a sort of
fﬁtcﬂiﬁm ling each side of the spine. Belly yellowish. No marks on
e he

a, type.
Labelled “ Homolopsis” by Mr. Carlyle, but no note of

donor or locality.

This species seems to approach nearest to T. tigrinus, but the
coloration is entirely different. 3

I have much pleasure in naming it after Dr. Morton, Civil Surgeon
of Port Blair, who has most obligingly forwarded me, on more than
one occasion, interesting tollections Eom Port Blair and the neigh-

bourhood.
ATRETIUM, Cors.

A. Senisrosvar, Daud.
a. many specimens.  Lower Bengal.

Ditto. A. C. L. Carlyle, Esq.

XENOCHROPHIS, GuxruEek. .
X. cerasogastER, Cantor.
a. Lower Bengal. s
FOWLEA, «TueopavLp,

A. Tropidonotus, with smooth scales and the aspect of Hypsirhina.
F. Pecuessrs, Theobald.

Head as in Tyopidonotus, Upper labials nine. The fourth and fifth
enter the orbit. Anteocular one, Postoculars three, Loreal one
gquarish, Nasals two, Frontals two pair, anterior ones small and pointed,
Vertical moderate, Superciliaries and Occipitals large. Anal bifid.
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Scales smooth, lozenge-shaped, on neck in seventeen, on body in fifteen
TOWS.
*Colour of male dark umber brown, beheath white ; colours distinctly
separated, upper labials white.

emales, yellowish brown, mottled largely with yellow, which colour
sometimes predominates. ;

e q. adult male, (type.) Rangoon. W. Theobald,
Junr., Esq.
Captured by E. Fowle, Esq., who is one of the very few
who have liberally aided me in the study of our Indian
reptiles,

* ] CADMUS, Turonirp.

Head thick, cuneiform. Form stout, but otherwise much like “Tvo-
pidonotus. Scales smooth, in 27 rows. Anal bifid, eye moderate,
pupil round.

C. cuxerrormis, Theobald.

Rostral large, running well back on the top of the head and encroach-
ing between the anterior frontals. Nostril between two nasals,
Anterior frontals very small. Posterior frontads large. TLoreal small,
triangular, with apex between anteocular and posterior frontal. An-
teocular one large, postocular three, upper labial seven, only the fourth
entering the orbit. 1

Head high shelving in front, pointed, stout and cunciform. A large
pair of chin-shields in contact with 5 labials and followed by a small

1R N
¥ Cofur yellowish olive brown. An obsolete band of spots, down the
back on each side of spine, and lower on the side a strongly defined
band of black spots, many of therh like a hollow horseshoe four scales
aport. Below dusky white, with an elongale siveaky spot at the side
belween each 4th and 5th ventral.

a. type. Simla, Purchased.

This very curious snake partakes of the characters of Tropidonotus
and Hypsirhina even more than Pegua does.
»

TOMODON, Duasnm, T Biorox,

T, striGaTus, Dum. et Bib.
a. specimen injured. Calcutta, Mr. €. Swaries.

This gpecimen is 80 crushed that I cannot make ont its head shields,
but it appears to be identical with a single specimen obtained by
myself in Birma, It is not included in Giinther's Indian Reptiles, but
is vecorded from India in the Brit. Mus. Cat. Colubrine Snakes, p. 52.

Perbaps Hypsirhina plumbea,
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FAMILY .PSAMMOPHID‘E..
PSAMMOPHIS, Bor.

P. stomans, L.
a. " Somali country. Lt. Speke,
P. condanarus, Merrem.
PSAMMODYNASTES, Gosruer,

® -
P. ruLvErULENTUS, Boie.

Dipsas ferruginea, Cantor. =

a. five adults,

b. two adults. Assam. Robinson, BEsq.
€. many specimens, Birma.

d.

FAMILY DENDROPHID.E,

GONYOSOMA, Waarex.
G. oxvorrmaruy, Boie.
Herpetodryas prasinus, Blyth.

a. five adults, Andamans. Capt. Hodge.

b. ditto. Mergui. ° = W. Theobald, Jr., Esq. o
e. ditto. Pegu. Major Berdmore,

d. smaller, Assam. ° Robinson, Esq.

€. young. Andamans, Lt.-Col. Tytler,

G. gramineum, Ginth., Khasi hills,

G. frenatum, Gray, Ditto.

DENDROPHIS, Bore. .
D. prerus, Gmel.
a. adult, Ramri. Capt. Abbot.
b. two ditto, Andamans. Capt. Hodge.
c. two ditto, Mergni. Major Berdmore,
d. two ditto, Assam. Major Jenkins,
e. three ditto, Malacea. Rev. E. Lindstedt,
S two ditto, Andamans. Col. Tytler.

g. large adult, Caleutta, E. Blyth, Esq,
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CHRYSOPELEA, Bom.

C. ornaTa, Shaw,
a. four specimens,
b. two ditto. Malacea Rev. E. Lindstedt.
c. three ditto. '
d. Fine aduolt. Shuegheen. Major Berdmore.
This specimen was captured devouring a Ptychozgon.
e. young, black banded.

FAMILY DRYIOPHID.AE.

TROPIDOCOCCYX, GUNTHER.

T. Perrorerr, Dum. et Bib.
Leptophis Canariensis, Jerdon, J. As. Soc. Bengal, XXII,
p. 550. .
a, adult, Qotakamund. W, Theobald, Jr., Esq.

TRAGOPS; WacLEr.
T, prasixus, Reinw,.

® a. adult, Pinang. Brigr. Frith,
© . ditto. Mergui. Capt. Berdmore.
c. ditto, Sylhet. P, Skipwith, Esq.

T. dispar, Giinth, Anamallies,

T, fronticinctus, Giinth. Pegu, (Captured there by me.)

PASSERITA, Gray.

P. mMyoTERIZANS, L,
a, adult. Tower Bengal,
b. ditto, bad state ; Calcutta.
has swallowed
a Calotes versicolor,
c. ditto,
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FAMILY DIPSADIDE.

DIPSAS, (Aver.)

D. cyyonow, Cav.

a. adult, . Malacea. E. Lindstedt, Esq.

b. ditto. Mergui, W. Theobald, Jr., Esq.

c. ditto. Thaiel tmio. W. T. Blanford, Esq.
D. tricoNaTA, Schn.

a.

b. . Subathoo. "Rev. Cave Brown.

c. Jessore. Frith, BEsq.

d. *

D. Forsrent, Dum. et Bib.

a, Huge adult, Bengal.

Labelled, ¢ D. trigonata, Lower Bengal” but no other re-
cord of this scarce species. Beddom has got it on the
Anamallies.

b. adult (bleached), no record.

D. Nraromararsara, Blyths

D. bubalina, Klein ?

-
I am not convinced of the identity of these two species, which Giin-
ther unites. 1 can see no “apical grooves” to the scales#in our
specimen, and the loreal is not higher than long as on D. bubalina,
he coloration of the under parts too is different. v

D. sronromacunara, Schl.
a. adult. Hongkong. G. Bowring, Esq.
b. two ditto, -

Many specimens of this snake from Birma, where it is common,
seem to have disappeared from the museum.

D. svnreaserara, Blyth.
a, young, Subathoo. Rev. Cave Brown.
Perhaps a young, D. trigonata.

D. nexacoxorus, Blyth.
@, many young, Andamans. Capt. Hodge and Col,

Tytler,

The type specimen is no longer in the museum, and these young
specimens are unsatisfactory data for specific identification,
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D. roors, Gimnth. Bengal, Borneo. "
D. dendrophila, Reinw. Pinang.
D. bubalina, Klein,
D. Gokool, Gray. Bengal, Pinang.
D. Ceylonensis, Giinth. Ceylon.
The island representative of D. trigonata.. .
FAMILY LYCODONTIDZE.
LYCODON, Bore.
L. avnrcvs, L. :
a. four specimens.  Calcutta. E. Blyth, Bsq.
b. three dittoyoung. Andamans. Capt. Hodge and Col,
Tytler.
c. five ditto. Pegu. Major Berdmore,
d. adult. Moulmein, Rev. F. Mason,
e. two.
J- young. South India. Dr. Jerdon.
g. ditto, Ceylon, Dr. Kelaart.
h. adult, from the Andamans, Lt.-Col. Tytler.

1. white barred var,

L. striatus, Shaw. Anamallies.

L. Anamallensis, Giinth. Anamallies.

TETRAGONOSOMA, GUNTHER.  «
T. ererENE, Cantor.  Pinang.

- LEPTORHYTAON, Gu~THER.

L. 3ara, Shaw.
@. many specimens. “* India generally,”

OPHITES, WaicLer.

0. suscrxorue, Boie. Pinang,
No anteocular.

0. albofuscus, Dum. et Bib. Malabar? Sumatra.
One anteocular.



: _ . Catalogue of Reptiles.
‘e CERCASPIS, WacLeR.
C. carixara, Kuhl. Ceylon, .

FAMILY AMBLYCEPHALID.E.

4 AMBLYCEPHALUS, Kouw. (sp.)
A. Boa, Kuhl? Pinang,

d PAREAS, WaigLeg.

% P. Berdmorei, Theobald. »
. dplopeltura boa. Schl. apud Blyth., The adult.
A Pareas macularius, Blyth. The young.

63

This is a very sin[..rulnr snake. The young is totally unlike the

adult, and has been described by Blyth, and referred to another genus,

and the adult erroncously referred to Aplopeliura (Amblycephalis.)
The snake, however, is not Amblycephalus, as it has divided sub-caudals,

but one loreal, and 15 vows of scales, and as it clearly tends to unite
the two gencra ; is a distinet species, which, to prevent confusion of

synonyms, 1 have given a fresh name to.. It approaches Admblyce-
phalus in the eye being separated from the upper labials, and in the form

of the head which, however, is only characteristic of the adult.

Adult. Body strongly compressed, scales smooth, in fifteen rows or
faintly keeled on the back. Head ln'% quadrate, blunt, pug-nosed,

Eye large, Pupil vertical. Rostral hig

. not reaching the surface of

a head, deeply excavated below, Nasal large single, high, with nostril

pierced behind, upper labials 6 or 7, anterior ones high narrow,
\

Eye

" gurrounded beneath with 5, 6, or 7 small shields, excluding the labials
from orbit. TLoreal one, rather small. Frontals subequal, anterior
smallest. Supercilinries large, as large as posterior frontal fully. Vertical
and Occipitals normal, nearly equal in size. Lower Labials 8, very
narrow, 5 pain lavge transverse gular shields. The 1st forms a suture

with the 4 front labinls. Anal entire, Sub-caudals divided.

In the young. (Pareas macwlarins, Blyth.) The shields of the head

are rather irregular. The anterior frontals are very. small.

In one

the vertical is an equilateral rhomboid from the straightening of the
£ sides. The posterior Frontal enters the orbit in some. The Super-
ciliary is large and enters a notch between the Vertical and Oceipitals.

Occipitals extremely large. Seventh upper labial very lo The
1 lnbmlls and additional ot'n’lznrs and peculiar gular shields as in the adult,
Anal entire; sub-candals divided.
& a. two adults, Tenasserim. Major Berdmore.

Color uniform achraceouns, with obsolete traces of vertical bands

down the body. Two converging dark lines on the nape, aud traces of

a white col_lar in one specimen. Belly white.
Body 195, tail 4.5 = 24.0 inches,
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b. three young. Martaban. Major Berdni¥e.

Body rich reddish brown, with somewhat reticulate bars formed by
some of the scales being parti-colored, white in front, and deep claret
color behind, giving a half banded, half spotted appearance to the
snake. A conspicuous white collar on the nape, mottled with claret red,
Belly brown, spotted and mottled.

P. mopestus, Theobald.

Head rather thick, Anterior frontals small, broader than long.
Posterior frontals large, bent over the side and entering the orbit.
Superciliaries small. Loreal moderate. Anteoculars two, very small.
Postocular one, very small, with a band like sub-ocular, which excludes
the labinls from the orbit.” Scales smopth, in fifteen rows. The verte-
bral series not enlarged, but the four vertebral rows faintly keeled.
Anal entire ; sub-caudals bifids Upper Labials seven, 4th and 5th high,
under the orbit, but separated by a sub-ocular, 6th low, 7th very long
with two elongate temporals above it. Three pair of large transverse
gular shields. Above, uniform brown, below pafe yellowish.

@. type specimen. Rangoon. - Col. Nuthall,

FAMILY XENOPELTID.
XENOPELTIS, ReiNwaArpr.
X. vx1coLor, Rein. z

a@. three specimens. Pegu. Major Berdmore.

b. two ditto. India House.

¢. one ditto, Trichinopoli.  H. F. Blanford, Esq.
d. two ditto. Andamans, Col. Tytler.

A powerful and ferocious snake ; when alive, its color above is a deep
blue, with metallic iridescence.

FAMILY PYTHONID.E.
PYTHON, Dawpix.

P. netrovnatus, Schn.

@. young. Nicobars, Lt.-Col. Tytler.

b, ditto.

c. ditto. Mergui. Major Berdmore,

d. ditto.

e. ditto. Malacca. Rev. W. E., Lindstedt.

/. stuffed specimen,

g. k. 1. three do. poor state.
P. movuvrus, L.

@. young.

'

v

\
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* . ditto smaller,
e. (?) stuffed.

BOA, Gnrav.

B. constricron, L. *
a. E. Blyth, Exq.
b, E. Blyth, Esqg.

GONGYLOPHIS, WaiGLER.
G. conteus, Schneid.
a. four specimens. Upper India.

ERYX, Daupry,
E. Jonxu, Russell.
a. three specimens.  Pind Dadun Khin, W. Theobald, Jr.
b. young, pale co- Esy.
lored with dark

bands over the
back.

FAMILY ACR®CHORDID.E.
ACROCHORDUS, Honrysreor.
A. Javanious, Hornst. Pinang, &e.
CHERSYDRUS, Covier.
C. araxvrarus, Schneid.

a, adult, Hidgilli. I1. L. Hanghton, Esq.

FAMILY TOMALOPSID.R,,
CERBERUS, Cuvies.

C. nuvyemors, Schncid.

a. adult. Andamans, Lt.-Col. Tytler,

. two smaller. Ditto. Capt., Hodge and
Col. Tytler.

¢. two ditto, Lower Bengal,

d. three (ditto, Ditto.

¢. large adult, Ditto.

/. smaller, Dittp.

g. ditto, Moulmein, » Dr. I, Mason,
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HOMALOPSIS, 8p. Kuut, I

H. puceara, L.

Pythonella semizonata, Blyth. 2
. a. type of Pythonella. Martaban. Major Berdmore.

Labelled in Mr. Blyth’s writing Pythonella, not Pythonie as printed,
and quoted by Giinther,

HERPETON, Lackreps,
H. texracvraTuM, Lacép.

.
TYTLERIA, Turonarp.

Aspect of Hypsirhina scales, smooth, in seventeen rows. Nostral
lateral, almost dividing a smallish oblong nasal : frontals two pair: three
upd)er labials enter the orbit. Loreal elongate: anal and sub-caudals
bifid: eye small; pupil vertical.

T. nyesmumsornes, Theobald.

Habit moderate, aspect, of the Enhydrine. Head shield normal. An-
terior frontals slightly pentagonal, half as large as posterior. Nasal
e trifle less than lorch. Ante-ocular one, reaching to the vertical.
Postoculars two, small. Vertical straight in front, sides rapidly con-
verging behind. Superciliaries moderate, broad behind. Occipitals
moderate. Upper labials nine, Srd, 4th and 5th enter ®he orbit. Two
pairs of chin shields touching one another. Sixth lower labial largest,
touches the middle of sccond chin shiehl.
Color uniform reddish brown above. Belly yellowish white, length
21.00, tail injured 1.00 = 22.00 inches, :

a. type specimen. Andamans. Lt.-Col. Tytler.

» HYPSIRHINA, WaaLex.
H. exnypnis, Schneid.
a. Adult and young. .
b. Ygung. Calcutta, Mr. C. Swaries.

A variable species as to form and coloration, and (mnserrlently mnch
burdened with synonyms, being indebtod to Dr. Gray for three of them,
bilineata, trilineata and furcata, according to Giinther. It is & common
species, with scales in twenty rows.

H. rrunsea, Boie.
a. many specimens,

Nearly related to the last, but with a stouter Lead, and seales in only
nineteen rows.

H. ciryexnsiz, Gray. ’
a, small specimen,
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. FARANCIA, Grav.
T. vascrara, Shaw, =
a. fine adult. North Carolina.  Rev, F. Fitzgerald,
. .
ABASTOR, Grav.
A. ErvruRroarAMMUS, Wagler, -
Homalopsis parsi;'ips, Blyth,
«. fine adult. North Carolina.  Rev. F. Fitzgerald.
FORDONIA, Ggray. ©
. ustcoror, Gray. Pinang. ]
CANTORIA, Girano.
C. BLoxGaTa, Girard.
FERANIA, Grav.
¥, Stenowprr, Schl;
«. adult, Pogu. Major Berdmore.
e HIPISTES, Gravy.
H. uvorizvs, Cantor.
a. : Rangoon, Dr. Fayrer,
GERARDA, Gray.
(. picoLon, Ry e va Bassein river,

. SECOND SUB-ORDER, SERPE&TT‘ES
COLUBRINI VENENATIL

FAMILY HYDROPHID.E,
ENHYDRINA, Grav.

Gray.

I"alukml_yvu, Gray.

Hydrus schistosus, Cantor.

a. adult, oyl young. Sandheads,

0. mlllll, black gpotted.  Tidgelli. 1. L. Halllgll(‘-‘“: +50
c, 4.mlult, 1 young, 2 fwti.

E. BENGALENS1s,
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HYDROPHIS, Davoix, (sp.)
H. Graornrs, Shaw. °
a. adult. Sandheads. W. Eal, Esq.
b. younger. Sandheads,
e. very young.

This specimen (b.) has 73 dark bands. On the neck these bands are
confluent and constitute the general color; the pale yellow lines bicing
broken up into oval spots on the sides. On the back tho bands are
rhombie, on a yellow ground. On the tail they are broad, with narrow
upright bars of the yeflow ground color between them.

H. Jerponti, Gray.
Hydyrus Cantorii, Jerdon, Mus, lalel,

Hydrus nigrocincius, Cantor, 2

a. fine specimen, Mergui, W. Theobald, Esq., Jr,
H. srerocixers, Daud.

a. young. .

The black bands are more symmetrical than on the type, iso]uting'l
the pale ground color into ellipsoid bands, which are wider than in the]
type, covering eight scales in the middle or broadest part. On one,
side of our specimen, there are two, on the other only one postocular. |

H. curra, Shaw.
. small specimen.

This does not quite agree with the description, as there are four
crogs bands, but the decided yellow temporal streak is a sullicient
character to recognize the species by.

H. cmsocx?on, Dand.
Hydyus striatus, Cantor,

a. adult. China. C. J. Bowring, Esq, .
b, yolng. Hidgilli, IL. L. Haughton, Ksq,

€. very younge

a0, hag the tail very round and thick, as Giinther says is the case with
old males.

The small specimen ¢. is remarkable for the narrowness of the bands
which are narrower than the pale interspaces, It exhibits also the trans-
verse frontal streak which becomes obgolete with age.

H. ronusta, Fischer,
a. fine adult, ~ Hidgilli, H. L. Haughton, Esq,

T think this must be & variety of H. vobusta, though the scales
are small, and I can find no central tubercle. Scales on neck in 27 rows.
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Eye very small, over 3rd and 4th labials. Superciliaries very large.
Six upper labials, 1st small, the rest large, subequal, regular.

Color greenish-olive above, yelloyg below with narrow distant black
cross bars, formed on the belly of only single black seales; chin shiclds
two pairs, approximate : 4th and 5th lower labials large. %
H. coroxara, Giinther.

H. obscura, Dumeril, Mus. label.

a. adult, Hidgilli. H. L. Haughton, Esq.

This specimen was labelled #. obscura, but _accords minutely with
Giinther's description of H. coronata.

H. striericonuts, Giinther,
I, obscura, Daud. Mus. label.
a.adult. Hidgilli. H. L. Haughton, Esq.

A vnrietf prebably of this species, thongh not quite corresponding
with Giinther's description.

Scales on neck in 35 rows; on body in 45, with an indistinet central
tubereular keel : one anteocular, one postocular : Srd upper lubial does not
touch nasal; Grd and 4th enter the orbit; one large anterior temporal,
two small posterior ones, alongside of the occipital. Ventrals entire,
bLroader than adjoining scales, very obscurely three-keeled. No cnlatged
pricanals.  Above blackish olive, below yellowish, faintly dark bhanded ;
markings blended and obscure.

H. cuvorts, Daud,

H. gracilis, Shaw apud Blyth,
H. Lindsayi, Gray ()

.
a. Akyab. — Dunn, Exq.
b. Sandheads.

These specimens accord very well with H. ehlorisggs described by
Giiuther, save that the rostral is quite as high as broad. In this
single character, they resemble H. Lindsnyi, Gray, which must, therefore
be held to be very doubtfully distinet from the present species, the
only other differences seeming to be insufficient for specific separation,
such as coloration and the number of ventral shields, which per se, when

weighed against the strict agreement of all the other characters, are
comparatively unimportant. ;

H. GiNTuzrr, Theobald.

Seales on neck in 43 rows, onmiddle of body in 51, strongly keeled,
subequal.  Ventrals undivided, bi-tubercular: one ante-ocular, one
postoenlar. Upper 1abials six; 2nd very large, Srd and dth enter the orbit,;
Gth low, wedged between two temporals. A large upper temporal in

L
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contact with the postocular, the occipital, two lower temporals and
three small temporal scales behind. Shields of head asa Hydrophis,
pustular. Each labial smooth in fqnt, pustular behind, A gmall pair of
rounded chin shields separated by a groove.

Color yellow, with dark lozenge bars on the back, becoming obsolete
on the sides. Belly uniformly yellow. Tail dark, with yellow stripes.

The specimen was jumbled among a lot of Ewhydrine, probably
from the Sandheads. ;

Its nearest ally is H. Stokesii, but it seems a new species, and T have,
therefore, separated it under the name of the distinguished Herpetolo-
gist to whom Indian Naturalists are so deeply indebted for his labors,
more especially in this confused Family.,

H. rracuycers, Theobald.

Head conical, pointed or subtriangular, hardly longer than broad.
Body moderate, throat not slender. One ante-ocular, one postocular :
oceipitals not broken up, entire. Six upper labials, the two last havifig
two small plates below them; 1st upper lnLinl very small; 2nd very large ;
drd enters the orbit with its posterior angle; 4th under the orbit with a
lower supernumerary plate wedged in behind it, and above it and the
Oth; 5th touches postocular; Gth just touches postocular, and joins the
temporal. Two pairs of chin-plates approximate, irregularly rhomboidal.
Five lower labials, with a row above of marginal scalez. Ventrals small
but distinet, smooth. Scales smooth on neck, in 32 rows. ®olor greenish
“yellow. Back barred with 63 dark lozenges combined in faint bars
across the belly, on the anterior two-thirds of the body. Length
35 inches.

a. Female and feetns,  Mergui. W. Theobald, Jr.

This specimen was labelled . nigrocineta, Daud. with which it has
no affinity. Tts thick neck, remarkably conic head and ventral plates
distinguish it from any snake describctf by Giinther.

* Bay of Bengal” is the only note attached to it, but I think I recog-
nize it as one of many (and almost the only one remaining) presented
by me from Mergui, where great numbers ure daily captured in the
fishing stakes.

H. virerixa, Schmidt.
@. young. Rangoon, Col. Nuthall,
This specimen is in a bad shrivelled state, and is but doubtfully

referred to this gpecics. The broad nasals posteriorly, bromd anterior
ventral and coloration seem to agree with the type.

PELAMIS, Davoiy (sp.)

P. sicoror, Schneid.
a. fine adult, * Nicobars, M. Busch,

(var y sinuale.)

P9
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PLATURUS, LaTremLe.
P. scurarus, Laur,

]
a. adult. Ramni, Capt. Ablott,
b. young. Pinang. Capt. Lewis.

P. Fsenerr, Jan, Bay of Bengal.
FAMILY ELAPID.E,

HAMADRYAS, Caxrton.
H. erars, Schl

H. vittatus, Elliott.

H. ophiophagus, Cantor.
a. fine adnlt, J. A.8. XXVIIL 411. Port Blair  Lt.-Col-
Tytler-
b. young, Andamans. Capt. Eales,
¢. head of adult
(sthe hottle as 2). >
NAJA, Lauvrexrr
N. TRIeUDIANS, Merr, ; .
N. lutescens, Laur,

N. atrva, Cantor,

N. Laouth ta, Less,
N. sputatriz, Rein.
N. larvata, Cantor,

@. adult no spec- Probably from Pegu.
tacles,
b. adult, Probably from Pegn.

Head pale. Body ahoye Lrown and black mottled, Belly hlack.
Throat yellow (3) {hen 0: sc;lc of 5 black scata, followed by a band of
5 yellow ones. Tieq .01 gular spots just in front of head, No spec-
tacles, but an gyy) black a{)ot in the centre of a pale oval arca. Fore

part of body dark 5,4 pale banded. This fine specimen has suffered by
being mercilessly Tammed into too small a bottle.

c. adult (bleached.)

Neck finely displayed with large spectaeles.

d. balf grown from Pegu, T believe, from its oval mark,,
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e. half., Bengal probably. Spectacles distinet.
/. ditto two specimens, ditto.
7. ditto.
h. ditto 3 specimens, from Pegu probably,
A large central and two small lateral dark spots in a pale
oval area.
%, ditto two specimens (bleached), from Pegn probably.
No spectacles, oval mark only with dark centre,
J. ditto swallowing a Bufo melanostictus.
k. ditto, 3 specimens from Pegu probably.

1. ditto Mergui. Major Berdmore,
m.ditto ditto. W. Theobald, B, Jr
7. young, Bengal (7) 5

Spectacles displayed. 7

o. ditto ditto.

p. ditto, 4 specimens, all from Pegu probably.

g. ditto two-headed monster.  ...... Nggvab of Dacca,
».*head of cobra distended ; no spectacles or other mark.

Most of the specimens in the collection belong to the variety which
oceurs on the east side of the Bay, without spectacles, but with merely
sepale black central oval mark on the neck. The ordinary spectacled
variety T have never ousted in Pegu or Tenasscrin.

The commonest color of the cobra is a uniform brown, rather dark,
but I have seen many living ones in Bengal, almost+pale yellow or
yellowish stone color. From this Pnle tint, the color passes through the
Tour varieties to uniform black. The pale varietics are called in Bengal
% (torhmon,” and the black is known by the name of “ Kaouthin,” with
the epithet black often affixed. Tt is the largest and most dreaded
variety, but I don’t think its color is the result of age, as I have seen
fully adult cobras of a pale yellowish color, though ravely. The Pegu
vaviety is dark, with the oval mark very constant, and never exhibits
nn{) approach to the spectacies.

r. Giinther remarks * Singularly, it has never been observed by
Mr, Hodgson in the valley of Nepal.” This is very eagily accounted
for, since few could venture to kill a cobra, even for scientific ends, in
the rigorously Hindu Kote of Nepal. In British India, decent Hindoos
will not kill & cobra; and if one has taken up his abode in a house, he
is either permitted to remain, or else carciully inveigled intoan earthen
pot, which is then closed _nnd carried off for miles, belore it iz opened
and the sacred reptile within respectfully allowed to'regain his liberty.
I have myself witnessed this deferential deportation of the cobra mn
Bengal ; but of course none but the orthodox Hindoo is so caveful to
abttain from injuring the animal, and their revérential fecling is now
perhaps rather the exception than the rule, though probably as strong
a8 eyar in Nepal,
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BUNGARUS, Davpixy.
B. cxnurrvs, Schneid.

a. adult. _ Calentta, Prince Jellalooddeen.
b. ditto. Pegn. '

th e.Uitto. Darjecling.  Capt. Sherwill.

in digmaller,: - - o XL, Lt. Ra C. Beavan,

la e. ditto (finely marked). Rangoon. Col. Nuthall.

. two young (discolored).

f‘il‘ g. three specimens.
i h. young. Cape of Good Col. Tytler.
a

> Hope ! !
This habitat mugj, T think, be erroncously given.
3 B. rascrarus, Schineid. '
a. adult.
b. ditto smaller. .
c. ditto ditto.
d. ditto.

e. small specimen swallowing another snake. (Zyopidonotus).

Not a single donor"or locality is assigned to any of these specimens
of B. fasciatus, whilst, oddly enough, nearly every specimen of Bu
leus is carefully labelled.

B. Ceylonicus, Gimth. Ceylon.

XENURELAPS, GuxTuzs.
X. ruNGaroipEs, Cantors Cherrapunji.

MEGEROPIIS, Grax.
M. ruavicers, Reinh, ;
@. adult injured. Mergui. W. Theobald, Esq., Jr.

ELAPS, SciuxeipeR.
E, _BIAOLBLLAND", Rein.

E. pevsonatus, Blyth,
a. adult,

Assam ? aii W Robinson, Bsq.
5. 8 younger, Pegu () Major Berdmore. _

T cannot distinguish the Pegun and Assam specimens, as all are
rammed into one bottle,
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E. sreraxvrus, Cantor.
F. maculiceps, Giinth.

a. 3 specimens, Rangoon. Dr. Fayrer,
. Moulmein. B, Blyth, Bsq. ¢
b. young (bleached.) Amherst.  * K. O. Reiey, Esq.e

E. mvrestpyanis, Laur,
a, adult with young

(bleached), Singapore, Brigadr. Frith.
E. nyerz, Schl. . >
. South Africa. - Dr. Withecombe.
I.lv
3 -
TIIRD SUB-ORDER, SERPENTES VIPERINI. ~
FAMILY CROTALID/, . 2
TRIMERESURUS, Lacieene (sp.),
T. carmNatus, Gray. ' By
1. porphyraceus, Blyth, ® ®
T bicolor, Gray. :

', purpureus, Gray.

T, purpurco-maculatus, Gray.

1. puniceus, Gray. 3

7. Cantori, Blyth. 2
a. adult. Lower Bengal.

AOrdinm:y type.one azygos shield between the supranasals. Green
with pale side stripe ; 23 rows of scale.

b, adult. Anddmans, C
Fine and large. Seales of head not very strongly keeled. One azygos

shield between the supranasals ; scales in 23 rows ; color brownish green,
no side stripe or mottling.

‘a

¢. smaller. Andamans. Lt.-Col. Tytler.

Like the last, buf the TBrown color predominating, belly greenish
white brown, blotched. (In bad state.)

d. adult 1ilf%e . in bad state. Fang, 0.70 long,

- e, two specimens. léowor Bengal?

The larger has 25 rows of scales.
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2 specimo.ns like c.
only smaller. Andamans. Lt.-Col. Tytler.
¢. small, adult. Nicobars.

This is the type of T. Cgutori, Blyth. i

1t is in a¥ery bad $ate *but would seem to be like b. in coloration:
throat is scarcely mottled greenish brown; belly unmottled. Scales
in 27 rows. . &

It is no doubt also the T. puniceus, purpureus and purpureo-nactk=
latus (1) of Dr. Gray.

All the above species and varieties scem connected by certain per-
sistent characters: Supranasals separated by an azygos shield. Second
upper labial margining the preeorbital pit in front. Scales well kecled
in 23 to 27 rows. Coloration in the genus is not of much value, as it is
a variable charvacter, especially after long immersion in spirits, yet it
scems to have been much relied on, to ju(fgo by the epithets fastened

on to the gpecies by very eminent Naturalists.

T. eramixevs, Shaw.
®. many specimens. Sylhet, Birma, Malacca.

. On the authority of these assigmed localities, I retain this as a dis-
tinet species, otherwiseps were it confined to Bengal, I should hardly
venture to do s0. The second labial touches the praorbital pit in front,
one azygos shield (sometimes divided) separates the supranasalst Scales
of the body not strongly keeled, in from 19 to 2] rows. Form slender
and tail loggish,co pared with T\ carinatus, and scales much less koeled.
Were the specie®more local, the fecble carination of the scales and
slender form wodld only, I think, weigh sufficiently to constitute @
Tuce, but as the distribution scems almost co-extensive with the stouter
T. cavinatus, the above characters have greater weight and constitute a
specific distinction. I myself have never remarked it in Pegu, where

T\ carinatus would scem to replace it to a great extent.

T. rricoxockenarus, Merr.
a. fine adult. Colombo. Dr, Kelaart,

T. eryrururvs, Cantor. (?)

Supranasals contignous. Second upper labinl forms frgnt margin
of prmorbital pit. Scales keeled, in twenty-three rows. Supranasals
contiguous.

a. small adult. No record,,

This seems to be uniform hrownish green without markings. It
differs from the type in having 23 and not 21 rows of scales. Itl:s
very possibly a variety of 7. carinatus yith the azygos shield on the
snout suppressed. Perhaps 7. anamallonsts, Giinth, .

L AND!:RSONI, Theobald.

Second upper labia) forms the anterior margin of praorbital pit :
supranasals separated by an azygos shield. Scales keeled, in 25 rows.
olor above and below uniform ¥ich brown. Belly and sides con-
gpicuously white spotted.
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a. Type. No record.

I have designated this beantiful species after Dr. Anderson, our pre-
seut hard working and zealous officiating Curator.

T. moxtIcOLA, Gilnth.
Parias maculata, Gray.
_ Parias neligrensis, Jerdon apud Blyth.
a. adult and young.  Darjeeling. 'W. T. Blanford, Esq.

Second upper labial forms part of praforbital pit. A very minute
azygos scale between the supranasals.  Scales faintly keeled in 23 rows.
Superciliaries very large. Pale brown with a vertebral row' of large,
squave, dark brown blotches. Along the sides a vow of small, dark
spots. Belly dark, mottled. A pale temple streak.

a. young. (var?) Back barred, alternate dark and light brown:
scales’in 25 rows, ~ No record. »

T. striaonus, Gray. : °
T'. Neelgherriensis, Jevdon J. A, S: XX1T1, 524.
Parias maculata, Gray apud Blyth, Mus. label.
, @ young. Nilghirris, W. Theobald, Esq., Jr.
The shield before the praeorbital pit is divided from the second upper
labial. Two scale-like supranasals in contact. On each sidga smaller
scale, and behind two large scales, separated by ar®azygos scale, the
same size as a supernasal. Scales well keeled in 21 rows.
Color brown with a line of darker vertebral spots, with smaller ones
below. Many scuta dark tipped,
This is a common species about Ootakamund.
T. WagLrry, Schl.
I'r. maculatus, Gray.
Tr. formosus, Gray, not Miill. and Sehl,
Trig Sumalranus, Cantoy.
Dy, subannulatus, Gray.
Tropidolemus, Sehlegeli, Blecker.
a. fine adult. Singapore. = Brigadr, Frith, .
Scale before Ermorbital Pit'. geparated from second upper labial. Scales
gtrongly keeled in 23 to 25 rows. Scales of head very strongly kecled,
very imbricate.” Supranasals’ contiguous, ridged, over-impending.
Coloration and pattern hamlsome, vivid, variable, black, yellow an
green banded and gpotted.
T. osscurvs, Theobald.
@, young. No record,

Shield in front of the prmorbital pit geparated from the gecond upper
Tl An azygos shield separates the supernasals. Scales keeled in

N



9% rows.

defined.

Catalogue of Reptiles. ’ T

Back uniform brown, sides green, spotted and mottled.
Belly greenish white, brown barred and spotted ; superciliaries well

T. Axayarreysts, Giinth. Anamallies,
% MUCROSQUAMATUS, Cantor. Assam.

C. rionosroxma, Reinw.

PELTOPELOR, Guxruer.

P. macnoneris, Beddome.  Anamallies.

CALLOSELASMA, Corg.

Siam.

HALYS, Grav.

H. Hnuanavaxvs, Gimth, Garhwal, ©
H. Elliotti, Jerdon.

Nilghirris.
Iﬂ.(PN ALE, FrrzINGER., »
Ceylon. Anamallies.

M. Nera, Laur,

CENCHRIS, Davoiy.
C. Gox'ron'rmx, L.
a. fine specimen,

North Carolina, Rev.F.F. I';it.zgemld. °

This specimen is labelled * contortriz,” but the scales of the head are
keeled. It iz pale brown with large squarish, dark brown blotches

down each side, but not united along the vertebral line. Perbaps
C. piscivorus,

b. fine adult.

This specimen, which is a large one, bas the scales of the head keeled
but not strongly, and those behind the eye large and smooth.

¢ young,

Do. (?) Do. (7)

® b, and ¢, are both probably the variety named C. atrofuscus, Troost.

FANILY VIPERID.E.
- DABOIA, Grav. .

D. Russerin, Shaw,

a.
b,
c.
d,

adult.
do.
do.
do.

(bleached).
(fine).

Coylon, Dr. Kelaart,
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¢. half grown.

7 vdo.
g. do.
hi. young.

=

E. cAriyama,

-

adult and young.

ECHIS, Mzrrex. (sp.)

Schneid. >

a. large adult and two young. Salt Range.

b. young,

VIPERA.

. -
V. avmonyres, Latr,

«. adult and young,
Iﬁse armed with a horn covered with scales.

Europe.

Upper India.

-
i PELIAS.
P. verus.
a. fine adult,
b. smaller. Chesshire,

¢. several specimens.

d. adult.

e. three specimens,

England.

W. Theobald
Junior, s,
India House,

Hungarian Museum,

E. Blyth, sq.
Messrs, Hancock and

Strickland.

Norway.

EBurope.

Hungarian Muoseum.

SECOND SUB-€LASS : BATRACIIIA.
- ORDER BATRACHIA SALIENTIA.

A. AGLOBSA. I. Haplosiphona.
IL. Diplosiphona.

(No Indian members. )
B. OrisTHOGLOSSA, I.  Oxypacryra,

FAMILY RANID.E.

OXYGLOSSUS,

0. L, Tach,

Tsenvor,
Bengal.

Siam.
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. RANA, Avcronv.
R. rremrmva, Dand.
R. brama, Less.
R, wittigeva, Weigm.
RB. rugulosa, Weigm,

a. adult male. South India. Dr, Jderdon.
b. adult female and young. Caleutta.
c¢. adult stuffed. . .
d. young (7). | Ceylon. Dr. Kelaart.
B. crassa, Jerdon. ;
a. adult and young. Ceylon. Dr. Kelaart, N
b. ditto, Ceylon. Dr. Kelaart. >

South India. Dr, Jerdon.

This species is closely affined to R. tigrina. Tt differs, however, in

aving a more obtuse snout and g conspicnously broader occiput. The
supratympanitic ridge curves down much more slmrEIl{ ovel® the
tympanum behind, than the same ridge in R. tigrina. The musenm
Specimens are in a poor state, and those of the last species especially
bave been rammed so ruthlessly into their boftles that no force can
diglodge them for close comparison.

R. rusca, Blyth. 8,
a. fine adult, Pegu. Major Berdmore. o
b. adult. Pegu. +  DMajor Berdmore.
c. several specimens. Tenasserim  W. Theobald, Esq., Jor.
d. tadpoles. Pegu. Major Berdmore. -

. This species attains to nearly the size of R. tigrina, but the colour
18 very uniform; where there are markings they are blurred and in-
distinct, quite different from the distinet maculation of R. tigrina. Rusty
brown is the prevailing hue, with or without a pale median stripe.

R. neNGarexsis, Gray (Blyth.) , =
* @. many specimens, India generally.
¢ b. ditto, Ceylon. Dr. Kelaart.
¢. one ditto. Pegn, ° Major Berdmore.

Body covered with numerous small scattered warts, given t;)
anastomose with one another. Toes webbed. Fingers free, long, subogual.
Abave groyish brown, mottled darker. Beneath whilg, throat reticu-

lately marked. No canthus rostralis ; nogtril with a posterior pupillary
tuberele.

R. BsovieNma, L, France. , J. Malherbe, Esq.
. . .
b. large adult, Europe, Hungarian Museum,
-
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R. meyronania, L. England. Hancock, Tsq.
R. correora, Dum. et Bib (Blyth.)
R. hexadactyla, Less.

a. adult. South India. Dr. Jerdon. &
b. ditto and young. Ceylon. Dr. Kelaart,
R. virricera, Weigm. )

R. assimilis, Blyth. Kelaart Prod. Faunn. Zeyl.
‘R. agricola, Jerdon. J.«A. 8. XXIL 532
R. altilabris, Blyth. = Ditto. ~ XXIV. 220
a. many specimens.  India. Birma.
b, ditto. " Pegu. Major Berdmore.
¢. young. Ceylon. Dr. Kelaart.
d. tadpoles.
R. xunwi, Schl. Ceylon.
- R. cyanophlyctis, Schneid.. Ceylon.
©  R. Lichigi, Giinth. Sikim.
R. gracilis, Weigm. Himalayas, Madras.
R. Malabarica, Jerdon, J. A, Malabar. S. XXIL
R. flavescens, Jerdon, Forests of the Peninsnia,
R. curtipes,Jerdon, J. A. 8. XXIL Forests of the Peninsula.
R. Nilagirica,Jerdon.J. A. 8, XXII Wynaad and Nilghiries.
There are no reptiles in India in such a confused state as the
Ranide, and I can add but littlo towards disentangling the shadowy
species, real enough perhaps, but not as yet characterised. The servies
in the Museum is a very poor one, and the Ranide from all parts of
India must be assiduously collected, before sound results can he
obtained. Let us hope tﬁat an urgent appeal for frogs from all
quarters of India will be liberally responded to by local naturalists
and collectors, withont which aid the subject must long remain in 1ts
spresent unsatisfactory state. Bach contributor should mot send

morely the most conspicnons frogs from his neighbourhood, but all
the species and varicties he can procure. "

-

’ R. preiesg, Hal,
a. tadpoles (?) North Carolina,  Rev. F, Fitzgerald

HOPLOBACTRACHUS, Perens.
°
H. cevrantous, Peters. «  Ceylon.
PYXICEPHALUS, Tscuunr, (sp).

P BREVICEPS, Schneid.
Spherotheca strigate, Ginth, DBat. Sal, 20.
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Tomopterna strigata, Ginth. Bat. Sal. 20. PL 2, fig. A,
Tomnopterna Delalandii, Tsch. Ginth. Bat. Sal. 129,
P. fodisns, Jerdon, teste Giinther sed ?

P. pluvialis, Jerdon, Cat. Tud. Rep. 411.

This gpecies bas undergone many vieissitudes at the hands of Dr.
Giinther, being at one time located in India then referred to the Cape, and
“finally recalled to its proper quarters in the Hast. On swhat grounds
Dr. Giinther o hastily ignored the testimony of Dr, Jerdon as to the
Indian origin of the species, it is hard to say ; the more so, as Dr. J erdon
had furnisﬁed many specimens from the Madras Presidency, where he
was not only resident, but engaged in scientific pursuits, and his
testimony therefore might, it wou d be supposed, have been allowed
eat weight in such a question. Dr. Giinther tells us, (it is true) “that
e found this species in the collection of Sir A. Smith,” and adds, *it
was evident that the specimens presented by Mr. Jerdon to the British
Museum were not procured in the Bast Indies as indicated by that
gentleman ! In other words, Dr. Jerdon, as an Indian naturalist, had
1o claims to be believed on a‘matter-of-fact coming within his personal,
cogunisance. When, however, preparing his Catalogue of Indian Ke tiles,
Dr. Giinther seems to have xliiscovercd from the Brothers Schlagin-
tweit that the Indian naturalist who collected the specimens was otldly
enough right as to where they came from, aud that the Euglish savant,
who merely received them and decided ex-cathedra, was wrong. The
specimens are therefore re-transferred not only to the habitat, but
alzo to the genus in which the Indian naturalist has placed them !!
1 may after this perhaps be allowed to be a little sceptical as to Dr.
Giinther's identification of P. fodiens and P. pluvialis of Dr. Jerdon.
The Museum collection, unfortunately, is of little use. There 1s no
specimen of P. fodiens, Jerdon, which agrees as far as can be Judgcgi
with that gentleman’s deseriptions, “ greenish marked with brown,”
but it no more resembles Dr. Gilnther’s figure (loc. cit) of Sphearotheca
strigata, than it resembles any other figure in the book. I have, how-
ever, from Pegu, specimens closely resembling the figure, and I doubt
not the true: P. pluvialis of Dr. Jerdon. P. fodiens occurs too, I think,
in Pegu, but never associated with the other, and much more rarely.
It is, 1 believe with Dr. Jerdon, a totally distinct species, having a
merely ﬁcnoric resemblance to the other, and both species I have
procured alive, ;

a. adult (bad state). Ccylon. " Dr. Kelaart.

P. voviexs, Jerdon.

Above mottled brown, with a pale median stripe from i L
vent. Below white.

P. rurescess, Jerdon. Malabar Coast.
P.. Frithi, Theobald. e
a. adult, Jessore. —Frith, Bsq.

Form much as in P. fodiens, tumid ; skin quite smooth.  Metatursal
spur distinct.  Uniform vinous, red and brown above; whilee beneath.
"'his specimen has been long wpreserved in spirity but seems aif undes
scribed species,
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P. BREVICEPS.
L P. Lividus, Blyth,

a. no record. 01d collection,

FAMILY DISCOGLOSSID/E.

MEGALOPHRYS, Kuur.

M. amoxrans, Kuhl, Ceylon.

M. creas, Blyth. Sikim. Captain W. 8. Sherwill, J. A. 8.
XXIIL p. 299,

I cannot find the type of Mr. Blyth's description in the Museum.

M. gurrurara, Blyth, Pegn. DMajor Berdmore. J. A. S, XXIV,
p. 717,
The type specimens are no longer discoverable in the Museum.
The L{pcs of the two Batrachians affined to Megalophrys from Sikim,
teste Blyth, J. A, S. XXIII. p. 300, are also undiscoverable in the

Museum collections. It is tolerably clear that none of them belong to
the genus, but what they are cannot now be ascertained,

XENOPHRYS, GuUNTHER.

X, MONTICOLA, Ginth. Sikim.
Khasi Hills,

CACOPUS, GusTHER.

¢. systoma, Schneid, Carnatic.
C. globulosus, Giinth. Russeleonda.

SECTION BUFONINA.
FAMILY RHINODERMATID. A,

DIPLOPELMA, Guxtuer.
D. ornaTUy, Dam. et Bib.

a. four gpecimens Goalpara, Dr. Thornburn.

These specimens were labelled o) ngystoma Malabaricum, but though
bleached seem to agree with Giinther's description of D. ornatine.
-

b, five adult Engystoma rubrum, Ceylon,  Dr, Kelaart.
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D. ruronrum, Giinth.
Lingystoma., -
a. four bleached specimens. Arakan,  Col. Phayre.
Lngystoma. :
a@. six specimens. Beerbhoom. W. Theobald,

[Junior, Esq.
Lngystoma Berdmorei, Blyth.
The type specimens are no longer in the Museum.

a. adult. ' Pegu. W. Theobald,
[Junior, Hsq.

FAMILY BUFONID .
BUTFO, Avcroruvi.

B. mEeLavostierus, Schneid.
a. adult stuffed.
b. ditto in spirit.

2 c. ditto. * Qeylon. Dr. Kelaart,
d. two adults and three young. Mergui.  Major Berdmore.
B. Keraart, Gimth. Ceylon.
B. aserr, Schl. Mergui.

SCUTIGER, Turosarp,

Aspect of Bufo. Maxillary and palatine teeth none; tympanum hid-
den; parotoids prominent. Fingers and toes free. In the male four
callous plates across the sternum, and callous npper surfaces to the two
inner fingers, and a trace of the same on the inner front ‘edge of the
third. Tongne parted behind, Eustachian tubes obsolete.

8. Smxnmmessis, Blyth.
Bombinator Sikkimmensis, Blyth, J. A. 8. XXIIL 300.

Back of male warty, with rows of large glandular tubercles with an
apical pore interspersed. Limbs above covered with smaller glandular
tubereles ; 1l>]urot.uids ridge-like, running from the upper margiil of
orbit, and & elving down a little ;*snout blunt. Nostril lateral below
8 most indistinct canthus rostralis. Skin beneath smooth with four
embedded callous plates like the plates of Emyda when dried. Plates
1-ou§:li’"f}l by "ll(llneruus dark brown miliary tubercles with a per-
ceptible linear and ang 7 nt. e

!i‘hc female is emoot'l:?.,‘;-(,ullgss;"‘%;gf:uﬁﬁgl ?vants the sternal callosities
g0 marked in the male,

a. male and female. Sikkim. Capt, Sherwill,
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$ SECTION IIYLINA.
FAMILY POLYPEDATID /.
HYLORANA, Tscnupt.

H. axacropacryrna, Ginth.
a. two specimens,
No record, but probably from Pegn.
These specimens have no median stripe, but I doubt not they are

merely a variety of this species, as the coloration of Hylorane is very
variable. - >

H. eryranza, Schl,
Limnodytes nigrovitiatus, Blyth.
Limnodytes macularius, Blyth.

a. large female. Mergni. Major Berdmore.
b. three specimens.  Mergui. W. Theobald, Esq., Jnr,

. . . - . d
These specimens are all named nigrovitiafus. The type of macudariz
is no longer in the Museam, but my own collection convinces me that
both the size and colour of this species is very variable.

H. Tyrierr, Theobald.

» 1In size equal to H. erythrea, but with much more pointed snout,
though not so narrow a muzzle as H. macrodactyla, Upper lip and
beneath white. Back reddish brown. No pale lateral stripes.

a. type. Dacea. Lt.-Col: Tytler.

; It iz possible this may be a large adualt 1. 'nmfrmhmlyhr, but the head
is proportionably much broader across the occiput. More specimens
are required to decide the point.

H. marAparica, Dum. et Bib. Malabar.
H. teMpoRALIS, Giinth. Ceylon.

POLYPEDATES, DuMERIL ET Biorox.

P. urucomysTax, Gravenh, -
" P. quadrilineatus, Wiegm,
. a. many specimens,  Calentta.
b. adult. Jessore. — Frith, Esq.

¢, three adults, Silhet. Skipwith, Esq.
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d. two ditto, Ceylon. Dr. Kelaart.
€. many specimens, Mergui. Captain Berdmore and
. \ V. Theobald, Esq., Jr.
f. adilt. Chaibassa. Captain Haughton,

P. orveiger, Blyth.
P. leucomystax, Gravenh. in part apud Giinther.
a, four adults. Ceylon, Dr. Kelaart.

This is 1 think a very distinct species from the last, which also ac-
companies it in Ceylon, though Ginther unites them. Putting aside
the peculiar pattern of the back, the head is conspicuoushy broader and
blunter in this species than in P. leucomystar,

B, urvious, Blyth.
a. many specimens. Tenasserim. *W. Theobald, Esq., Jr.
P. samyoratus,

@, adults young and y
tadpoles. Pegu. Major Berdmore.

A well marked speoies with completely webbed foes; very rugous
pustular back; sternum smooth, belly pustular—Disks large.

P. mrcroryyeaxvy, Giinth. Ceylon.

P. rievrostiorus, Giinth.  Madras Presidency. 4
P. varusius, Jerdon. Nilgherries.
The two are probably the same species. ?
P. merroviatus, Gimth, Ceylon.
P. mques, Ginth. Ceylon. »
157 APGHANA, Giinth, Aighanistan.

The habitat is remarkably doubtful. *
P. smanacpixvs, Kelaart, Ceylox;.

“Eyo bones armed with spines. Limbs studded with tubercular
sharp pointed spines.”

very peculiar species and probably a distinct generie form.

IXALUS, Dumerin 8r Bisrow,

VARIABILIS, (iinth. Ceylon.

- TEMPORALIZ,  Giinth, Ceylon. .

FEMORALIS,  Giiinth. Ceylon.,

LECCORMINUS, Martens. Ceylon. .
L. 6raxpuLoss, Jerdon. South Indis.

No specimens of this Indian genus are in thé museumn.

e
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RHACOPHORUS, Kunr.
. R. smaxmius, Ginth.,
R. Reinwardtii, Dum. et Bib.
a. adult and young. Naga hills, — Owen, Bsq.

The loeality “ Afghanistan” recorded by Giinther is very doubtful. The
young differs much from the adult. In gpirit the adult is grey, the
young deep blue, and the arms and gides of hind limbs are fringed with
a fold of skin which disappears in the adult. In the young too the
{ympamum is very indistinct,

0
FAMILY HYLID.E.
HYLA, Duserit er Bisrow,
°
H. carorryensis, Penn.
a. North Carolina. Rev. F. Titzgerald.
o —* North Carolina. Rev. F. Fitzgerald.
FAMILY HYLAEDACTYLIDE.
HYLAEDACTYLUS, Tscrupr
H. prvirrarus, Cantor, J. A. 8. XVI, 1064,
Callula pulchra, Gray (sp.)
a. adult, Pegn, W. Theobald, Esq., Jr.

ORDER BATRACHIA GRADIENTIA.
FAMILY SALAMANDRID ZE.
SALAMANDRA, LAuresTL

S. mMacurnosa, Laur.
a. adult. France. ~— Malherbe, Esq,

TRITON, Tscnupr.

T. verruoosus, (1) sie,

@. many specimens.  Kngland. H. Strickland, Esq.

B NOTOPHTHALMUS, Ggray.

N. virioescexs, Baird.
Triton millepunctata, Dekay,

a, o North Carolina. Rev. F. Fitzgerald.

e SR W
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- :
LOPHINUS, RArmNesQue.
L. roxcraruvs; Merr.
| Lissotriton, Bell. (sp.)
® @. many specimens.  England. A. Hancock, Bsq.
b. two ditto. Europe. Hungarian Museum.
»
: FAMILY PLETHODONTID.E. .
DESMOGNATHUS, Bamp. «
® D. niaer, Green.
@. North Carolina. Rev. F. Fitzgerald,
. SPELERPES, Raryesque.
S. sanMoNka, Storer (?)
SN a. North Carolina. Rev. F. Fitzgerald.
FAMILY PROTEIDA.
PROTEUS, Scureiser.
o
155 ANGUINUS, Laur,
a@. adult, Carniola. Sir Humphry Davy.
Pros'eutcd throu'gh. Sir Edward Ryan, President, Asiatic Society of
engal.
ORDER BATRACHIA APODA.
EAMILY CECILITD A, a
C@ECILIA, WaicLzn,
C. oxyura, Dum. ot Bib. Malabar,
EPICRIUM, Waarer.
; E. GLuTINosUM, L.
a. two adultg, Ceylon. Dr. Kelaart,
Fine specimens with the pale lateral band well marked. o
1 have noted Lhialspecigspilncthr:a eg_l ilg}?;;'(is and in Pegu, bub it jz
very scarce,
E, MoXNocHrouyM, Blecker,
«. Pegu. Major Berdmore,
A rare species without the lateral stripe. »
. -
-
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Catalogue of mounted skeleton of Reptiles in the Asiatic Society's
Musewm. :
« CATAPHRACTA. Y

Testuno. Two skeletons, in poor state, probably T. radiaia.
Mavsuria, Eyys,

The debris of the specimen forferly exhibited as a stuffed animal,
but now only in fragments. Head, legs, &e. &e. miszsing.

Baracur Tuonrdy, 24 inches. _

Paxconura TECTURA, adult and young.

TRIONYX GANGETICUS.

CrANA, cHELONIA, CARETTA. Many heads imperfect.

Many heads of Crane and Ohelonia.

E EMYDOSAURIA,

Crocopius PaLusTRIS.  Fine skeleton of catalogne (ante).
Young 8.60x20.90, 28.20=5770 Dr. Pearson (?)

(. rorosus, Skeleton of young, from Bairackpore.

7.10 15.60 26.50=49.20. Presented by T. I. Pritchard, Esq.

SQUAMATA (Savmiy).

Hyprosavrus sanvator 54.5 inches 86 candal vertebra.
Do. do. 895 do. 86 e do;

TILIQUA RUFESCENS.

Strana PoNTICERIANA.

GECKO VERUS. :

LYRIOOEPHALUS SCUTATUS.

Secororis REEvEsL

Urosrastix Harpwiokrr,

CHAMELEO VULGARIS. -
«OPHIDIA.
Nasa.
Naaa, head and neck,
Pyruox,
Barnaonia,

TRANA TIGRINA.
Buro MELANOSIIOTUS,



APPENDIX.
.——

A few words will not here be out of place on the important ques-
tion of collecting and preserving, Reptiles. Two things should be
borne in mind.  Frstly, to collect every species procurable in the
neighbourhood, how common soever some may scem ; and, secondly,
to collect systematically and not in a desultory fashion as is too fre-
quently the case,

Many persons may think that common species are of little value,
but this is a great nustake, as well preserved specimens of our com-
monest reptiles would be acceptable even in our Callutta Museum,
and equally g0 in the numerous Museums in Europe and America,
- whose name is legion. Tt is hardly possible, therefore, to collect too
many specimens of anything, if only they are well preserved. In-
attention to a few points, I shall now advert to, is the cause of s0
many of our Musenm specimens, being in poor condition, dissolved,
pulpy, value-less, and a fanlt of an opposite character is observable in
others, %hich are shrunken and look much like dried sprats. This arises
from the specimens having been dried from the evaporation of the
spirits, owing to faulty stoppers.

Not 10 per cent. of the bottles in the Museum are air-tight, and
a constant evaporation of spirit consequently goes on. The spirits
are replenished from time to time to the great injury of the speci-
men. I&this process of refilling is delayed, and the specimen dries
completély and enters into the dried-sprat phase of its existence, no
subsequent cunning will avail to restore “the shrunken outlines, and
the specimen is permanently spoiled. The simple expedient of ceiling
the stoppers with wax never seems to have suggested itseli to
the minds of either Couneil, Curators, or Taxidermists, hence all this
ruin ; hence these tears,

Any one commencing to ecollect systematically should provide
bimseli with a number of glass or stone-ware bottles of two
8izes. The large size should be of not less than four inches in
diameter; currant bottles, Jfor instance, well stoppered. In such
jars snakes up to five feet in length may be stowed. Larger snakes,
young crocodiles, turtles, de., may be accommodated in large stone
jars, specially provided for them., The second size bottles may be
abont the size of common lozenge bottles, but the great thing is
always to proportion the bottle to the specimen and vice versi. Some

ersons seem to think that the specimens are never to come out again,

Another thing to bear in mind is, that when once the muscles are set,
1o re-arrangement of the coil is possible. T'he specimen must be ar-
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ranged in a bottle such as it is destined permanently to occupy, and
with some attention fo ils comfort as it were, or, as Isaac Walton
expresses it of the worm, * as though you loved 4t.” The spirits
used shouldbe from 20 to 40 over proof (weakex spirits are not to be
depended on in this climate,) and for scientific purposes, such
spirits can always be procured from the distiller free of duty (say
about Rs. 2-4 a gallon). .

First eatch your snake, This is easily®lone by pinning him down
with a walking stick, and then seizing the nape of the neck. The
snake being then secured, either divide the vertebra of the neck with
a pair of nail scissors, or make a slit in the cardiac region, and pluck
out the heart with the finger and thumb. I prefer the latter plan.
In about 20 minutes the snake will be nearly or quite dead, and
should then be slit up, and the viscera extracted. I all muscular
contractility has subsided, coil it, head down and belly up, in a proper
bottle, and fill up with spirits, hoisting the bottle, 8o as to eliminate
all air bubbles. 1 the stimulus of the spirits canses the snake to coil
irvegnlarly, take it out again and recoil it, as it is of importance that
it should set in a proper shape. Aiter 24 hours either pour
off the spirits and add fresh, or else transfer to a fresh bottle. .
It is imperative with large or moderate specimens, if they are to keep
well, that both the abdomen be opened and the spirits changed once.
The first used spirits will do several times, as they merely seem to
absorb and remaove the aqueous and other impurities of the freshly
killed specimen. Small snakes, frogs, and lizards may be* simply
opened without removing the viscera. - The bottles should be packed
in a box with compartments filled with paddy husk, and the corks or
glass stoppers well ceiled down with several coatings of wax
and oil in the proportion of three to one.

Before bottling up, a note sheuld be made of the length, size,
and coloration of the specimen, with such other detail as the gpccimen
may suggest. The viscera should be examined for Exrozoa.™

Young turtles should be preserved in spirit, previonsly making a
slit in front and behind to ensure the free penetration of the spints.
As a matter of humanity, they should be killed before placing in
spirits by dividing the nape with mnail scissors, They will, of
course, retract their heads at the sight of the geissors ; but u the
scissors partly open are firmly forced down along the top of the head,
they will enclose the neck near its junction with the upper
shell, and severance is then easily effected. Large turtle may be
treated in the same manner, only the strongest tin plate cutters are
requisite. It requires care Loo, approaching in front a large Trionyz,
as it has a most powerful and rcmomeless bite. The plan that I
adopted with a large Trionyx which T once got at Bhagulpoor, was to
make a slit behind the thigh and, thrusting in one arm, seize and tear
ont the heart. It is atickligh job, however, to hold the animal securely,
as he evinces great displeasnre and wrath at having his privacy thus
trespassed on1 Anything, however, is better than the plan which I
once heard of being resorted to, of boiling the animals alive. The best
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plan, however, is patiently to watch with a noose and catch the
animal’s head when protruded. Ii clevérly done, the head can be now
pulled ont, and the creature decapitated with a chopper.

The shell shounld be sell cleaned of flesh, anointed wish arsenical
soap and dried in a shady place. The head, feet, and viscera of a
fair specimen should be preserved in spirit. The coloration should be
noted during life, and an endeavour made to ascertain the limits of
growth to which each specié® attains.

Young crocodiles should be preserved in spirit after opening the ab-
domen. The heads of larger ones may be simply dried, and the skeletons |
of large ones also. All that is requisite is to roughly clean the larger
bones of flesh, and then hang them up in the sun to dry, first of all
brushing them over with arsenical soap, to preserve the ligamental
attachments. The head and legs may be separated, and the spinal
column divided in several places for convenience of packing. Note
the dimension and sex of specimen, and also the arrangement of the
scutes on the neck, which is a specific character. The §kin nihy easily
be preserved flat, if brushed over with arsenical soap inside. For
stufling, specimens 8 or 10 feet in length will be found most convenient.
Search the viscera for Exrozoa. Ii, as is often the case, these parasites
are attached, they should not be pulled off, but the piece of skin cut
out, to which the animal is affixed.

The best work for the student is unquestionally Giinther’s Catalogue
of the Reptiles of British India, —aiter this, the British Museum
Cntalogues—cspecinlly that of * Lizards” and Giinther’'s * Colubrine
Snakes.” The Journal of the Asiatic Society may be ransacked
with advantage, and much interesting information gained from the
papers of Cantor, Blyth, and Jerdon. Enough has, I trust, now been
said to induce some naturalists to enter the tempting field of Herpe-
tology, and to convince the most sceptical or listless of the great aid
to suie_ncg that almost any one in this country might afford, by a little
well dirceted energy, perseverance and zeal.

A SN
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Abstract of the Resulls of the Hourly Meteorological Olbservations
taken at the Surveyor General’s Office, Caleutia,
in the month of January 1868.

-»
Latitude 22° 33" 1” North. Longitude 88° 20 34" East.

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet.

Daily Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.

s
2% | Range of the Barometer = = 'Bonge of the Tempera-
SES during the day. pi*; ture during the day.
£ S PE
Date. -‘452‘ ' Qﬂ E
§27 | Max. | Min. | Diff. | §2 | Max. | Min. | Dift.
— o .;.g\—‘
-
Inches. | Inches. | Inches. | Inches. (2 o o Lo
1 | 30.007 | 30.161 | 30.040 | 0.121 | 65.5 73.5 | 58.0 | 155
2 120 185 071 J14 | 642 71.8 | 58.2 136
3 088 176 008 | 168 | 63.0 722 | 554 | 168
4 048 125 | 20.987 138 | .65.4 745 | 574 | 17.1
5 | 20.996 094, 928 Jd66 | 67.8 | *77.5 | 59.0 | 18.5
6 .988 064 035 A29 | 703 | 795 | 647 | 148
7 [ 80001 072 95| .117| 718 | 785 | 665 | 120
8 o3| a2/ 98| .132| 6o | 763 | 65.4 | 109
9 003 077 918 129 | 67.0 750 | 59.5 | 155
10 027 111 972 139 | 66.2 747 | 585 | 16.2
11 072 Jd66 | 30.019.| 147 | 65.4 74.5 | 58.0 | 165
12 101 J77 | 087 J40 | 66.3 76.0 | 582 | 178
13 101 84 053 J31 | 682 | 765 | 6LO | 155
14 103 71 052 d19 | 697 782 | 627 | 15.5
15 122 207 047 J60 | 67.9 76.4 | 605 | 15.9
16 071 JA64 [ 20.996 J68 | 66.9 754 | 59.5 | 15.9
17 014 109 951 A58 | 66.6 760 | 604 | 15.6
18 013 033 064 A19 | 67.0 76.5 | 588 | 17.7
19 035 126 075 JA51 682 | 767 | 605 | 162
20 075 ,.151 | 30.017 A34 1 688 772 | 616 | 156
21 078 | e | 012 .154| 67.4 | 762 | 593 | 17.0
22 039 J22 | 20,069 153 | 68.1 78.3 | 58.8 | 195
23 20962 .o45| .877| 168 69.8 | 79.90 | 59.6 | 203
24 o84 | lo7i| e8| 85| 700 | 79.0 | 630 | 160
25 | 30.022 085 068 117 702 79.9 | 620 17.9
20 037 | = 128 983 Jd45 | 703 780 | 625 | 155
27 | 20992 | 088 007 179 | 712 79.2 |-61.4 ' 14.8
28 9181 017 870 .Jas 73.1 8O0 67.5 ‘ .5
29 | 30.015 108 906 J40 | 720 800 | 655 | 14.5
30 011 001 A58 153 70.3 §0.0 62.5 17.6
31 00l 088 950 138 | 65.9 69.7 | 62.0 | 7.9
1 l

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
Thermometer Means are derived, from the hourly observations, made during
the day. »
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Abstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General's Office, Calculla,

in the month of January 1868.

Daily Means, &c. of the Observations and of the I-[ygrometrical~ elements
dependent thereon.—(Confinued.)

-
% 3 S £ e E5 |S5g |22 .
= O P Y o §“§ emg B3
5 R e | e : =8 |HEE (B
o o & = = ey 3 0= =i (RS-
2 g 5 |8 = S |ESE | S2
Date.| B . | 2 | & a B <5 g5 | 288
7 ) LA - Rl dg | 53 |EByE | kg2
=R e 24 | 22 | ES |25 (=23
g =0 = == 2, <) =2 B
g S = 3 g3 ge [E28 | 8§28
8 g g o] E - S = =< STER
= (&) = = - Plad - =
0 o 0 0 Inches. | T. gr. | T. gr.
1 509 | 56/ 554 101 | 0449 4.98 200 | 071
2 58.0 62| 5247 11.8 405 51 18 67
3 | 57.2 58 | 52.0 | 11.0 A00 A8 1.99 .69
4 | 590 64| 539 | 115 426 73 2.22 68
5 64.2 3.6 | #1.3 6.5 546 6.03 1.45 81
6 671 | 32| 645 5.8 607 .68 A0 83
7 67.5 43 | 64.1 7.7 599 56 .89 78
8 | 630 | 69| 575 124 481 530 | 268 66
9 59.1 7.9 | 528 | 142 411 4.55 75 62
10 58.6 7.6 [ 52.5 | '13.7 A07 Bl .61 63
11 58.2 72| 524 | 180 AN3 .50 45 65
12 590.8 6.5 ‘ 51.6 1 11.7 437 81 31 68
13 62.3 5.9 | 57.86 | 106 483 5.32 26 70
14 | 632 6.5 | 58.0 l 11.7 489 38 55 68
15 60.0 79| 837 | 142 | -423 4.69 82 63
16 59.7 72| 539 | 13.0 A26 79 56 65
17 | 603 | 63| 853 113 | 47 96 25 69
18 59.5 7.5 | 535 | 135 421 .66 61 61
19 61.0 72| 552 | 130 A5 02 | -.66 .65
20 61.8 70| 562 | 128 AB1 5.07 64 .66
21 50.4 80| 53.0 | 14.4 414 | 438 Sl 62
93 | 603 78| 511 | 140 AZ0 74 81 63
93 681.7 81! 652 146 AL5 .00 3.05 .62
21 | 626 83| 560 149 458 5.02 21 61
95 | *g39 3| 57.1 | 131 A75 22 2,83 65
62.5 77| 563 | 139 462 08 o7 63
27 63.3 7.9 | 57.0 11.2 A73 19 3.11 .63
28 | 668 63 618 113 555 | 6.07 2.72 69
99 | ‘gs9 | 7.1| 592| 128 | 509 | 588 02 66
30 | 610 | 84| 552 | 151 |. .445 4.90 318 | ..61
31 62.5 3.4 | 59.8 6.1 520 5.76 1.30 82

All the H y;Ernr;;etricnl elements are conlnblii;-;! 'b;' the Greenwich Constants.

-
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Abstract of the Results of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Caleutla,
in the month of Janvary 1868.

Hourly Means, &c. of the Observations and of the Hygrometrical elements
dependent thereon.

r"‘o = Range of the Barometer = ,. | Range of the Tempera-
o=l for each hour during =2 ture for each hour
S .‘::; the month. R during the month.
T~ B P
Hour| = 25 (= %
= a= ™ =
8% | Max. | Min. | Diff £2 | Max. | Min. | Dift
— 2 -
== -
Inches. | Inches. | Inches. | Inches. o o o o
Mid- 1
night.| 30.038 | 30.136 | 20.954 | 0.182 65.1 70.5 59.8 | 10.7
1 033 139 940 J99 |+ 643 70.0 887 | 11.3
2 D25 148 933 205 63.6 70.0 59.0 | 11.0
3 017 124 921 | 208 62.8 69.0 af.5 | 115
4 012 19 013 200 62 68.5 56.8 | 11.7
) 023 .126 922 214 61. 67.5 56.2 | 11.3
6 038 154 O34 220 61.3 67.6 55.7 | 11.9
7 059 A70 946 224 61.2 67.6 554 | 122
8 L85 192 969 223 63,2 70.0 a7.6 | 124
9 A10 207 | 30.000 |- 207 66.5 72.7 610 | 11.7
10 119 e £ 017 A81 60.5 745 632 | 11.3
11 102 A77 013 164 72.2 76.56 65.0 | 11.5
Noon. 074 156 | 20.985 171 74.1 780 685 9.5
1 037 A21 36 185 752 8.7 | 665 | 12.2
B 007 100 008 200 76.1 80,0 68.0 | 12.0
3 | 20.089 074 | 801 | .183 76.6 80.0 | 687 | 11.3
4 082 073 879 | 194 75.6 79.0 | 604 | 9.6
5 086 078 877 1 201 74.5 7856 | 69.7| 88
4 D06 094 890 204 723 76.6 67.0 9.9
7 | 30.015 112 910| .202- | 702 74.7 | 660 | 9.7
8 034 |7 132 945 187 G8.9 73.5 té«l.() 0.5
9 045 142 959 | 183 G7.9 728 | 625 | 103
10 049 153 867 | .186 66.8 72,5 | 61.7 | 10.8
11 044 Aa1 ) 60 191 65.9 71.6 60.6 | 11.0

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
Thermometer Means are derived from the observations made at the several
bours during the month.



-
Meteorological Observations.

Abstract of the Resulls of the Hourly Meleorological Olservations
taken at the Surveyor General’s Office, Caleutta,
in the mouth of January 1868,

. Hourly Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.—(Continued.)

—
. . s = ma | e
g [ BRI E S S Bl S L BE
& (B |& |~ R = -
= g Eoy | 15 3] $3 |BE5 % 3.*5
a P =T B . & |FgE|s2
&Hour, | 3. a 3 e G e | B4 &,2‘%‘
EE B 8] '3, | g f s vEsst i8ss
g (A | & [R5 | g8 | 5% [=28%| g%
£8 g o g8 £ ; Z.e8 §.~.*,g
S8 | B 8| &5 | 5F | 58 [378 |25
o 0 o o Inches. | T. gr. | T. gr.
Mid- 3
Se a7 el Ry oo
2 | 599 | 37| s66| 70 | .67 21 36 79
3| 592 | 36|5860| o8 | 458 oy 30 .80
4 | 586 | 827|653 70 | 447 00 31 79
6 | 588 | 35|851| 67 | 4441 497 24 80
6| 870 | 834|548 65 | 410 1 21 80
7 | 880 | 82| 851 61 | .44 08 12 82
8 | 500 | a2|852| 80 | a5 | o7 | 52 | p7
9 | 606 | 59| 659| 108 | 456 | 505 | 214 70
10 | 618 | 77| 556 139 | 452 | 498 | 90 63
11 62.9 93 | 5586 | 167 450 93 3.62 58
3 . 450 | 801 | a4 "
Nom| 027 [ 15| go0| 1os | ws2 | 402 |0 | 52
é 641 | 120|557 | 204 | 453 02 71 51
; 64.3 | 123 | 55.7 20,9 453 91 86 .50
2| G719 | 554 | 202 | 449 88 |60 | . 52
s | 6390 | 106/ 665 180 A6 5.07 1 55
; 14 2| 6756 | 14.8 A8 . 3.31 61
g8l o4 ff,f 551 ’ 121 | 491 A0 | 265 67
57, :’;3 5.7 | 586 | 103 .49 51 23 71
o | go6 | 538|884 95 | .496 A7 i 73
10 | 621 | 47(583| 85 | .94 46 | 180 75
11 | 615 | 44| 580 7.9 [ .489 A2 64 a7

All the Hygrometrical elements are computed by the Greenwick Constants.

-
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Abstract of the Resulls of the Hourly Meleorological Observalions
taken al the Surveyor General’s Office, Caleutia,
in the month of January 1868.

Solar Radiation, Weather, &e.

5.8 &5
%E Eo'ﬁ"é _ Prevailing g_—:é
| o2 B8 direction of the o General aspect of the Sky.
5|88 '5":6 Wind. -
Al=A= = = a -
o Inches b
11112.0| ... |N.N.W.&N. Ci.lcnr. Slightly foggy at mid-
night,
21120 .. |[N. lI‘élem'.
3.0 v IN.&N.N.W. Clear.
4(110.7| ... IN.W. ® Clear. )
5|112.2 N.W.&SW Clear to 7 A. M., \ito3 p. ar.,
clear afterwards.
611145 .. [W.&S.W. i Chiefly clear. Toggy from 2
to 9 A. M.
7|1115( .. [N.N.W. o Stratoni to 7 A. 3r., clear af-
terwards. Foggy at midnight &
from 7 to 10 p. At
81120 ... |N. \Ai to 8 A. ar., clear to 2 p. ar.,
N\Jd to & p. A, \—i afterwards.
Foggy at 1 4. 3., & from 9 to 11
P. AL
91120 . IN.N.E.&N. . Chiefly clear. Slightly foggy
at midmght. y
1011120| .., [N. v Clear to 11 A. m., \ito 4 p.ar,
clear afterwards. Foggy from 7
to 10 », M.
11 1140 .. [N.N.W.&N. Clear to 6 A. a., \~i to 6 p. a1,
clear afterwards. Slightly fogzy
12 at 8 & 9 p. M. . ]
111.5 ¥~ [Ne Clear to 5 4.3, \i & Nito 10
Ao M., N1 & i to 5'p. A, cclear
- afterwards.
13 1108.5| .. |N. \ai to 44, 3., \i to 10 AL at,,
14 siratoni afterwards.
111.0 N. N\ & \Aito 7 A. M., clear af-
16 [ 113.0 7 tcxa'ards.
16110861 .. N s e
1128/ .. [N Clear. Slightly foggy at 2 &
1811120| .. |N. Chiefly clear.

1911160 ... IN. Clc:fr ym TIA! ?f Mito 6 p.
' ., clear afterwards.
201124 .. [N. iy 5 C(l‘car to 5L421n., Mito9aar,

lear afterwards.
21 |1128( .. |N. : “C
23 1me7| o IN th B 0 T
23 |114.4| ... |N. 2 Clear to 3 ». 31., \\1to 6 p.y1.,
stratoni afterwards.
24 (1132 ... [N. ob \Ai to 5 P, A, clear after-

'wards.
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Meteorological Olbservations.

Abstract of ‘the Results of the Hourly Meteorological Observations
taken at the Swrveyor General’s Office, Caleulta,
in the month of Janwary 1868.
Solar Radiation, Weather, &ec.

¥, [e5 o &
= & g,_‘g’ = Prevailing g;
< ﬁ_:g 5 d§ direction of the ‘;':5 General aspect of the Sky.
- Sl P s . :
s | = Eea Wind. &0 s
ala% gga = B
o |Inches| 1h
25 | 114.4| ... Clear to noon, scatd. ~ito 5
sil'tis s e P, (}}‘l' clear afterwards.
4 N. & N. E. ear.
27 | 111.4 N. Clear to 3 A, a., \nito 7 p. a1,
- e stratoni alterwards. 2
28 | 120.0 N.W. & N. Stratoni to G A. a0, scatd. ~i
to 5 p. M., clear afterwards.
29 [ 114.3 N. Clouds of different kinds to 5
P. M., clear afterwards.
80|1170| ... N.E.&N.N.E Clear to 5 A. M., scatd. \i &
-1 to & A, m., i afterwards.
Strong wind at 65 ». .
31 0.05 |N. Stratoni-to 10 A. M., overeast
tod p. ., eclear afterwards.
[Slightly foggy at 8 & 9 p. M.
i Drizzled at 65 & 11 a. 3. & at

1 p. A

/i Cirri, —1i Strati;~i bum&di,‘--i—Cifro-strati, i Cumulo steati, ~1 Nimbi

i Cirro cumuli,

.
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Meteorological Observations. vii

Abstract of the Results of the Hourly Meteorological Observations
laken at the Surveyor General’s O_Z]ice, Calcutla,
in the month of January 1868,

MoxtaELY RESULTS.

Inches.

Mean height of the Barometer for the month... - 30.038
Max. height of the Barometer occurred at 9 4. ar. on the 15th w0207
Min. height of the Barometer occurred at 5 ». ar. on the 23rd. v 20.877

Logtreme vange of the Barometer during the month ... 0.330
Mean of the daily Max. Pressuves ... .. 30.120
Ditto disto  Min. ditto e 20.978
Mean daily range of the Barometer during the month ... v 0142
0

Mean Dry Bulb Thermometer for the month ... e 683
Max. Temperature oceurred at 2 & 3 v. 3. on the 28th, 20th, & 30th  80.0
Min. Temperature occurred at 7 4. . on the 3rd. e 854
Fxtreme vange of the Temperature during the month w2486
Mean of {he daily Max. Temperature ... : e 76.6
Ditto  ditto Min. titto,®" i e 10150
AMean daily range of the Temperature during the month. .. Lot e
Mean Wet Bulh Thermometer for the month ... e 0818
)\[f‘l"l l)r_yl' Bulb Thermometer above Mean Wet Bulb Thermometer 6.7
Compnted Mean Dew-point for the month OF s OB
Mean Dry Bulb Thermometer above computed mean Dew-point ... 121
a 2 Inches.

Mean Elastic force of Vapour for the month ... i o 0461

Troy grain.

Mean Weight of Vapour for the month st F s, 5:08
Additional W cight of Vapour required for complete safuration ... 2.:_).:
Mean degree of humidity for the month, eomplete saturation being unity 0.67

. Inches.
Rained 1 day,—Max. fall of rain during 24 hours i 00
Total amount of rain during the month o DIO0B

Total amount of rain indieated Ly the Gauge attached to the ano;'no-
meter during the month 0.02
Prevailing dirvection of the Wind,,, N.
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Bleteorological Olbservations. X

Abstract of the Resulls of the Iourly Meteorological Observations
taken at the Surveyor General’s Office, Caleutta,
*inlhe month of February 1868,

o Latitude 22° 33/ 1” North. Longitude 88° 20" 34” Last.

Heightof the Cistern of the Standard Barometer above the sea level, 18.11 feet.

. Daily Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.

—
2 E | Range of the Barometer —“5 # Rangoe of the Tempera~
= E% during the day. F;-g ture daring the day.
'S oc
* Dute | EEY S g 1
2% | Max. | Min. | Difft €2 | Max. | Min. | Diff.
2 = a 25—1 |
< '
\
) Inches. | Inches. | Inches. | Inches. ) 0 o )
1 | 29.087 | 80.079 | 29.928 | 0.151 | 66.9 735 | 61.0| 125
2 088 070 018 152 | 66.3 765 | 57.4 ; 19.1
3 .969 034 .506 128 | 65.0 700 | 62.0| 80
4 097 070 939 31 [ 66.3 72.5 | 81.0 11.5
5 | 30.017 007 948 149 | 66.0 740 | 585 | 1535
6 | 20.994 080 921 159 | 669 | 764 | 585 | 17.9
7 .999 064 048 J16 | 68.4 778 | 59.5 | 18.3
8 | 30,045 135 975 60 | 69.9 775 | 635 | 14.0
] 067 155 | 30.010 Jd45 | 705 785 | 640 | 145
10 055 J24 001 J23 | 69.9 768 | 62.0 | 148
11 035 106 | 29.960 ASTHIN 2D 79.2 | 63.6 | 15.7
12 | 20,005 069 949 A20 | 728 81.7 | 67.0 | 14.7
13 942 001 882 [ (119 | 75.4 843 | 693 15.0
14 | 30.008 083 054 JA29 | 76.2 836 | 712 124
15 064 146 | 30.021 25 | 749 825 | M5 | 150
16 059 42| 20.997 J45 | 732 814 | 65.5 | 15.9
17 | 29.993 06 .922 Jd45 | 728 | 830 | 640 | 19.0
18 063 028 | * 804 J34 | 741 | 830 | 632 | 17.8
19 922 025 814 A81L | 730 805 | 67.5 | 180
20 838 | 20,893 743 J50 | 75.9 846 | 702 | 144
21 873 062 810 62 | 780 885 | 70.5 | 18.0
4 22 933 | 30009 | .869| 40| 796 | 87.0 | 730 | 140
23 850 | 20.935 756 A79| 785 867 | 715 | 152
é 45 811 LG94 JA17 | 768 825 | 71.6 | 10.9
7 .855 020 J04 136 | 75.4 83.6 | 69.0 | 136
8 922 | 30.013 870 J43 | 73.1 800 | 68.0 | 120
o 920 005 [ 855 Jd50 [ 712 80.7 | 626 | 181
10 872 | 20.944 77l 173 | 723 | 837 | 615 | 22.2
1 t 807 | 892 | 728 | 169 | 726 | 828 | 645 | 183

The © Mean Height of the Barometer, as likewise the Dry and Wet Bulb

Therm t;,':mctcr Menns are derived, from the hourly observations, made during

hours du



Meteorological Observations.

Abstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Calculla,

in the month of February 1868.

Daily Means, &c. of the Observations and of the Hygrometrical elements
dependent therecon.—(Continued.)

. 2 . T ’5 . L0 PR RN
e i 48 s 2 28 | S2E|EEx
ﬁ B = == = & B g
= = @ g - < u)E E m © 5
- P o~ Gy 42 - E ey S
= 3 E | 3 x $2 |BE3 |22y
Date:| B | 3 |8 [ % | € |8 |2Ee|EEE
*8 = e = = ’;'i e SH® | 8%
PE 12| 2| 85 | B3 | BS | &&= |32
g3 | 2| 8| 8 | 87| 22 (258 3%
= S| Pl e = Fopaidl e =
0 o 0 0 Inches. | T. gr. | T\ gr.
1 60.1 6.8 | 54.7 | 122 | 0.488 4.85 2.43 0.67
2 8.8 7.5 | 52.8 13.5 All 55 .60 bHe
3 60.1 4.9 | 56.2 8.8 A6l 5.12 1.75 75
4 60.3 6.0 | 55.5 10.8 A450 4.99 2.16 70
) 58.7 7.3 | 629 13.1 412 08 50 .65
6 60.1 6.8 | 54.7 12.2 438 .85 A3 67
7 61.5 6.9 | 56.0 12.4 A58 5.06 56 66
8 64.2 5.7 | 59.6 10.3 al6 .68 30 71
9 64.3 6.2 | 59.3 11.2 Bl 61 ‘52 69
10 63.0 6.9 | 576 12.4 481 .30 .68 .66
11 |* 65.6 5.6 | 61.1 10.1- 543 6 B4 T2
12 %.O 48 | 64.2 8.6 601 6.57 14 J5
13 .5 4.9 | 67.1 8.3 661 7.20 .23 76
14 | 717 | 45| 685 7.7 692 .53 13 78
15 | 664 | 85| 604| 145 | 530 a%:0|. 1 851 62
16 G2.6 10.6 | 54.1 19.1 .429 4.69 4.13 .53
17 | 633 | 95| 567 | 1720 | .458 06 | 375 57
18 64.9 9.2 | 585 15.6 498 542 65 60
19 67.5 5.5 | 631 9.9 B8O 6.34 2.42 72
2 | 717 | 42| 688 71 | 699 | 760 | Loz 9
2 71.3 6.7 | 66.6 | 11.4 651 05 3.14 e
22 71.2 8.4 | 65.3 | 143 623 6.74 05 b
23 71.9 4.8 | 685 8.2 602 7.53 2.27 b=
24 72.9 3.9 | 70.2 6.6 732 04 1.89 —
a5 674 8.0 | 61.8| 136 555 6.04 3.30
26 62.4 10.7 | 53.8 19.3 425 4.65 4.14 2
27 | €5 | 10.7 | 519 | 193 308 .38 3.2
28 61.8 10.5 | 53.4 18.9 419 59 .99 =
20 63.3 9.3 | 55.9 | 16.7 456 98 .G8 [
1

All the Hygrometrical cloments are udmputc& I;y.rthe Greenwich Cc™

~ %/
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Aeteorological Obsérvations. xi

Albstract of the Resulls of the Hourly Meleorological Olbservalions
taken at the Swrveyor General’s Office, Calculta,

a
in the month of February 186S.
Hourly Means, &c. of the Observations and of the Hygrometrical elements
¥ dependent thereon.
T Range of the Barometer | = . |Range of the Tempera-
28, for each hour during =g ture for each hour
&0 = % the month. s during the month.
. ) - T
Hour,| = g5 A2
§88 | Max. | Min. | Dif. | £2 | Max. |Min. | Diff
=3 ==
Inches. | Inches. | Inches. | Inches. o o o o
tid-
kht.| 29.966 | 30.078 | 20.774 | 0.304 G8.5 76.5 62.0 | 145
1 057 066 801 265 68.0 76.5 61.56 | 15.0
2 945 057 | 761 206 67.4 763 | 60.7 | 15.6
g3 935 050 JT46 304 67.1 76.0 | 60.0 | 16.0
94 929 052 22 330 66.5 76.0 59.0 | 17.0
5 038 060 09 351 66.1 75.5 58.0 | 175
6 053 073 17 3506 65.7 745 5756 | 170
P A4 005 RET 358 G5.6 73.5 57.4 | 16.1
8 30.003 119 41 378 67.8 75.0 60.0 | 15.0
9 20 135 758 377 70.9 78.8 63.7 | 15.1
10 030 155 72 383 3.7 80.6 64.5 @ 16.1
11 016 .].36J g74 362 75.9 83.5 66.7 | 168
Noon.| 20.984 11 751 360 7.6 853 68.2 | 17.1
1 RiGTH 078 730 348 78.7 86.5 69.5 | 17.0
2 424 M2 08 334 0.7 86.5 70.0 | 16.5
3 905 | .081| 695 | .336 | 802 | 885 ll 69.7 | 188
4 806 | .022| .94 | 328 | 797 | 873 | 685 | 188
51 sor| Co2| 697 | .320 | 788 | 865 | 674 191
9 Hl4 036 708 328 76.1 844 65.5 1§.9
7 920 | 053 | ' 730 | 328 | 739 | 814 | 640 | 174
8 052 068 761 | 807 72.4 80.0 | 635 | 185
9 967 | 080 g81] 200 | 712 | 780 | 625 | 165
10 873 | .090 ] 292 70.1 77.0 | 62,0 150
1 071 083 800 283 69.3 76.5 62.5 140
(

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
Thermometer Means arve derived from the observations made at the several
hours during the month.



xii Meteorological Observations.

.l
Abstract of the Results of the Hourly Meteorolvgical Observalions
laken at the Surveyor General’s Office, Calcutta,
in the month of February 1868S.

Hourly Means, &e. of the Observations and of the Hygrometrical elements
dependent therecon.—(Continued.)

> "
| & o - s g5 o8 |28
= = 2 2 > wiE e itiat B R
; P = S [Wesw | =3
-— ) (*= (3 = — 'S _3 T e
= g | & |.8 = =g [E2E| 288
Hour.| 73 = = B g= o g3 ﬁ"ﬁ. 5
:3 9 -} ~ - g . 'S5 = P = E‘a
== = 2 S g =E BES |8E=2|<s8%
gd | B |21 08 |88 | a5 |EER| gxy
S8 Bl & | &x | @F | 22 |38 | g8
y 0 o 0 0 Inches. | T. gr. | T. gr Sigd
Mid- e
might.! 64.5 4.0 | 61.3 72 | 0.546 6.03 1.62 0.7,
1 64.6 3.4 | 61.9 6.1 557 16 .37 82,
2 64,2 3.2 | 61.6 5.8 552 .10 .20 83
3 G3.9 3.2 | 61.3 5.8 546 05 .27 83
4 63.6 2.9 | 613 5.2 546 06 13 84
5 63.2 2.9 | 60.9 52 | .539 598, .12 81
6 62.7 3.0 | 60.3 5.4 528 | .87 15 84
7 62.6 3.0 | 60.2 5.4 527 .85 15 84
8 63.6 4.2 | 602 7.6 527 79 .69 7
) 67 6.2 | 59.7 | 11.2 518 6 2.54 .69
10 65.3 8.4 | 594 | 14.3 513 RE 3.36 63
11 658 | 10.1 | 58.7 | 17.2 501 45 4.12 57
Noon! 660 | 116 | 579 | 197 488 27 .80 52
1 662 | 126 | 57.4 | 21.3 480 A8 5.23 )
2 as5 | 182 ] 873 | 224 478 15 57 A8
3 ss6 | 186 | 57.1 | 231 AT 1 g7 AT
4 ess | 132| 57.3 | 224 A78 15 57 A8
5 e | 125 | 57.5°| 213 A81 .20 91 50
G G6.4 9.7 | 58.6 16.5 516 .60 4.03 .58
7 66.3 7.6 610 | 129 .541 00 3.11 .68
8 65.0 é5 | 607 | 117.| .586 .86 2.74 63
k'] 65.4 57 | 60.8 10.3 537 .00 38 gL
10 65.0 51| 600 | 9.2 530 03 10 ik
11 64,0 4.4 | 61.4 7.9 548 | .04 1.79 a7

——

Al the Hygrometrieal clements are computed by the Greenwich Constants,

o



Meteorological Olservations.

Xiil

Alstract of the Results of the Hourly Meteorological Observations
laken at the Surveyor General’s Office, Calcutla,
in the month of February 1868,

Solar Radiation, Weather, &e.

~m U
;% g §°-§-§' . Wixp.
=R = 2l o &
g g. :5 2 ;?,‘ g ng;etltl;gf ,:ﬂi E ,gng General aspect of the Sky.
- =0 . S
AlAR 327 SEIOE |
o |Inches i | Miles
11 112.0 ... - (N..N.We Chiefly clear. Foggy from 8
to 11 ». ar.
21 112.0 N. N. I, Chiefly clear.
31 N, E. Overcast to noon, ~.ito 5 p.
M., ~i afterwards. Light rain
. at 7 & 8 A, a1., & at noon.,
4 114.0 N. and variable. \ito 10 4.1, Ti to 5 P,
clear afterwards. Light rain at
3 A, A1
b/ 113.0 N. &N N. W. Clear. Fogay from 8to11p.ar.
6 111.8 N. W.&N.N.W. Clear. Foggy at midnight &
1A ., & from 8 to 11 p. ar.
71120.8 N. Clear to 10 4. ., Mito3p.
M., clear to 7 r. ar., seatd. clouds
afterwards. Slightly foggy from.
midnight to 5 A. at., at 7 & 8 A,
M., & from 7 to 10 p, ar
8 114.5 N.E. &N. g Chiefly seatd. \i
9] 122.0 N.E. & N. 5 i to 8 a. ., clear to 11 a.
M., "ito 5 p. ., clear after-
wards.
10 119.0 N W.&S. W. |....| ... | Clearto3 A. ., scatd. \i to
| 7 P. M., clear aftorwards.
11 119.0 S.S.W.&W.byN.| . Clear to 9 A. 3t., seatd. i to
ih}u.. clear snl‘tcrwnrds. Slight-
. 0, at 8 A, A,
121126 W. yClgai?to 4 A. M., overcast to
v 10 a. ., scatd. ~ito 6 p. M.,
clear afterwards. Foggy from 3
to 6 A, M., & at 8 p. M.
13/ 120.0 S.W. Clear to 2 A.ar., scatd. i fo
1419 - 5 P. 3., clear afterwards.
126.6 Variable. Seatd. \~i & stratoni to 10
AM., Tito 6p. ;(.. clear ;I‘ter-
Z wards. Slightly foggy at 8 v,
15{123.0 iVariable. Chiefly Sior
lf 120.0 IN.N. W. & N Clear.
171 119.0 IW. &N, W. Clear.
18/121.0 IN. W & W, Chiefly clear. Slightly fogey
: al 8 A. M, .
19/ 117.6 W, Clear to 4 A, stratoni to 10
t‘u., grcrcnsl §0 1 e, seatd.
1to 8 . ar., clear afterwards.
20| 125.8 S, 4 Clear to 2 A, stratoni (:} 6
A, \ito 11 AL ar, D to 6 b,
M., clear afterwards, Lightning
at 7, 10 & 11 », w.
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Meteorological Observalions.

Abstract of the Resulls of the Hourly Meteorological Obserrations
taken at- thegSurveyor General's Office, Calenlta,
in the month of IFebruary 1868S.
Solar Radiation, Weather, &c.

n . IDe
'_.ﬂ :' ?ﬁ 2~ WIND- -
: a"% f";? 5 G . B '>\3" General aspect of the Sky.
% 53 =3 2 Prevailing < Z =g
SlSE éf-:_(s direction. = Al=ic
- =~ -
o inches Ih |Miles 3
21(125.5 (| ... IS. & W. ... [181.1| Chiefly clear,
22/ 123.8 N. | 727 | Clouds of different kinds to
7 A. A, clear to 11 A.ar.,\ito 6
P. M., cloar afterwards.
2311200 ... |I8. 98.4 | Stratoni to 8 A. ar, seatd.
_ lclouds to 4 p. ., overcast with
Thunder and Lightning after- .
wards. High wind at 6 p. 3,
Slight rain at 5, 6, 9 & 11 ». .
24/ 122.5 | 0.18 [Variable. ... |186.2 vercast to 1 a. a., scatd.
clouds afterwards. Thunder at
midnight. Lightning to E. Rain
with hail at 1 A. st
25 121.6! ... IN. 91.5 | Clear.
26(117.01 ... IN. #2.5 | Chiefly clear,
271 1185 N. & N. W. 55.0 | Clear.
28 121.8 N. W. & W. 52.0| Clear.
2 N . 54.1 | Clear.

N Cirri, — i Strati, i Counuli,\—1 Cirro-strati, '\;i Camulo strati, ~-i N ;an

i Cirro cumuli,



AMeteorological Olservalions. XV

Abstract of the Results of the Hourly M*m‘aloyical Olservations
taken at the Surveyor General’s Office, Caleutla,
in the month of February 1868.

MoxTELY RESULTS.

Inches.

Mean height of” the Barometer for the month... . 20.956
Max. height of the Barometer occurred at 10 4. 3. on the 9th ... 30.155
Min. height of the Barometer occurred at 4 ». 3t on the 24th. ... 29.694
Extreme ranggof the Barometer during the month ... 0461
Mean of the daily Max. Pressures ... w0 50.033
Ditto ditto  Min. ditto w0 29,890
Mean daily range of the Barometer during the month ... v 0143

o

Mean Dry Bulb Thermometer for the month ... 72.1
Max. Temperature occurred at 3 p. M. on the 21st. 88.5
Min. Temperature occurred at 7 4. ar. on the 2nd. . BT
Extremes range of the Temperature during the month st oLl
Mean of the daily Max. Temperature ... o 80.4
Ditto  ditto ~ Min. AR Sl 65.2
Aean daily range of the Temperature during the month... 15.2

—_—

Mean Wet Bulb Thermometer for the month ... Wi 850
Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 7.1
Computed Mean Dew-point for the month e . 698
Mean Dry Bulb Thermometer above computed mean Dew-point ... 12.8
- Inches.
Mean Elastic force of gVapour for the month ... o 0511
Troy grain.
Mean Weight of Vapour for the month we we D59
Additional Weight of Vapour required for complete saturation ... ~ 2.94
Mean degree of humidity for the month, complete saturation being unity 0.66
: ——
Inches.
Rained 4 days,—Max. fall of rain during 24 hours el 08
Total amount of rain during the month 0.18

Total amount of rain indicated by the Gauge ai.t;u-hcd tc'; .thc ane;r'x};.

meter during the month

AR sy o et O
Prevailing direction of the Wind... N. & N.N. W.
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’ Ieteorolagical Olserratlions. xvid

Alstract of the Resulls of lhe Hourly Mefcorological Observations
 faken at the Surveyor General’s Ofi%, Calculla,
in the month of March 15068.
: 4 Latitude 22° 33’ 17 North. Longitude 88 20’ 51" East.
-
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet.
.

L
L

Daily Means, &e. of the Observations and of the Hygromelrical elements
dependent thercon. g

v ot 2 |
l j§ _ | Range of the Barometer | 72 # Range of the Tempera-
e during the day. ;A *E' ture during the day.
'S o | = )
| Date. :‘:é'; . A g l
) o o
! §¢% | Max. | Min. | Diff | £3 l Max. | Min,  Difl:
1 ‘ z = . AE“ | I |
\ | '
’ Tnches. | Inches. | Inches. | Inches. ) o ) l o
. 1 | 20.800 | 20875 | 20748 | 0127 | 745 | 8060 63.5| 925
| . 2 803 | .968 | 831 137 | 762 | 855 | 67.0, 185
3 031 | 30005 | 870 | a26( 77.8 | 892 | 69.5 | 197
l 1 ‘e85 | 20,978 | 81| 164 783 | 908 | 685 22.3.
5 ven | ses| 19| 49| 799 |ve27 | 715 | 212
6 ‘810 | 904 | a7 | 157 784 | 80.0 | 695 | 195
- 7 ‘sor | 868 |- 38| 130 749 | 830 | 6851 145
8 ‘a7 | o2 | o8| 25| 716 | 81O | 637 183
» 9 ‘035 | soo18 | 881 | ast| 7a7 | 860 | 650 | 910
A S| oor|20ese| eo| 290 730 | 881 | 680 181
11 915 095 819 J46 1 730 | 820 | 657 | 163
13 | soo10| 8003 | 054 | 151 730 | 830 | G456 ] 185
15 | o074 | 00| ~.go7 | <1434 ¥58°1 870 Lo 216
| 14 891 | 29.962 814 148 79.3 | 900 72.0 ! 180
15 ‘s | o34 | gso| Is4| 8090 | 905 | 746 | 16.9
16 ‘| go1| ss9| 42| %00 | 888 1730 | 158
17 ‘o74 | s0052f 88| 69| SL3 | 920 | 723 | 148
18 069 037 L899 88 | 778 §8.0 | 685 | 195
19 800 | 20.979 799 180 791 80.0 | 710 180
® oy | .ss7| .or1| .881| .40} 807 | 910 | 724! 186
21 9012 .‘JSSk 815 140 825 | 935 ! 745 | 19.0
a2 ‘s00 | goon [ e8| 83| 835 | 958 745 | 208
23 857 | 20.920 805 J151 812 ( 955 | 744 | 211
24 B48 924 790 J34 | 843 945 | 785 1 19.0
25 873 955 .808 147 | 845 | 949 | 760 189
96 B0 | e3s | 7ea|  asa| 832 | 950 | 7601 19.0
57 | esa8| 898 | 76| .02} 830 x 920 | 77.0 | 150
58 851 ‘087 1 - 775l 62| 830 | 950 [ 7481 20.9
29 859 038 781 A57 | 8AT l 96.7 | 750 | 21.7
80 ‘a7 | 07| 798| 14| 834 | OLS 7.3 | 142
a1 885 | 962 | .826 .1361 1.9 | 945 | 765 | 180

M—Eh—(' Mean Height of the Barometer, as likewise the Dry and Wet Iin!Ab-
Thermometer Means ave devived, from the hourly observations, made during

the day.




Bleteorological Olbservations.

Abstract of the Restlls of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Calcutta,
‘iot the month of Marchk 1868,

3 -
. Daily Means, &e. of the Observations and of the Hygrometrical ¢lements
dependent thereon.—(Continued.)

.~ -
0 = S E i S 'R g
Bl & | B lE el e B BN SEEHEE
SRR T g | &% |53E|8°%
= o 4 2 - =0 B | w A g
I 5 E = o ..o..é E e | ©=2 s
Date, e = < - = = —gog = % $ g‘g
5 a o = Z . 55 | dus E-o-n
e lWa | £ | 2e| 2B | 2B 8852|3823
= 8 A g2 | AE g 2 Ea | E8E8 | =52
g8 | 2| B | 25 | 2% | E5 |2F2 |88
= = | = = = e | [ =
0 o 0 0 ' Inches. l T, gr T. gr.
1 65.7 88| 595 | 150 | 0515 5.61 3.57 0.61
2 69.1 710 641 | 121 .599 6.51 15 67
3 71.2 6.6 666 112 651 7.05. .08 J0
4 70.1 82 | 644 139 605 6.55 73 .64
5 70.6 9.3 | 641 | 158 .599 A6 4.32 60
6 69.9 85| 63.9] 145 505 43 3.88 62.
7 68.7 6.2 | 644 | 105 605 .59 2.69 n
8 60.1 | 115 | 509 | 207 .385 4,92 4.18 50
a 66.7 g0 | 611 | 136 | .543 5.91 3:32 6
10 68.6 J 7.0/ 637 | 1L9 | .501 6.43 .05 .68
11 643 1 87| 673 | 157 | -478 5.22 54 .60
12 63.4 | 105 | 56.0| 17.9 A58 4.99 4.02 55
13 66.2 9.6 | 59.5 | 16.3 515 5.60 3.94 .59
14 73.6 5.7 | 69.6 9.7 JT17 7.74 2.85 | a3
15. | 752 5.7 | 71.2 9.7 .56 8.13 97 .73
16, | 748 51| 712( 87 756 15 .63 76
17 74.9 64 | 704 | 109 736 7.92 3.32 71
18 68.7 88 | 625 150 508 6.16 .88 .61
19 69.6 95| 620 | 162 B76 | ¢ 22 4.31 59
20 | 725 8.2 | 66.8| 139 656 | 7.06 | 8938 | .64
21 73.5 9.0 | 67.2 158 | 664 | 33 | 451 | .61
22 744 | 9.1 |'680]| 158 61 | 20 | ;n .61
23 720 | 11.3| 65.0| 192 817 661 | 563 54
24, 735 | 108 | 659 184 .636 8L | 447 60
25 749.| 96| 682 163 686 7.34 5.01 60
26 76,7 65 | 721 | 111 778 8.34 3.55 0
27 73.0 | 10.0 | 66,0 | 17.0 J .638 6.84 4.08 58
28 708 | 182 | 61.6 | 224 552 5.00 6.27 A9
20 76.2 85 | 702 14.5 732 7.81 4.61 63
30 77.5 59 | 734 | 100 811 | 8.69 3.27 73
31 | 728 | 12| 635! 214 | .588 ' 6.27 l 6.22 50

All the Hygrometrienl elements are ¢ c_oi;n_l)—uted hyAthc Greenwich Constants.



Jleteorological Observations.
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Alstract of the Resulls of the Hourly Meteorological Olservations
taken at the Surveyor General’s Offee, Calentia,
tn the month of March 1868, -

-
Hourly Means, &c. of the Observations and of the Hygrometrical elements
dependent thereon. i

R Range of the Barometer | = . |Range of the Tempera-
=5 . for each hour during a2 ture for each hour
®T S the month. E during the month.
s E& e
Hour,| & 2o 8=
§RR | Max. | Min. | Dif. | 2 | Max. |DMin. |Diff
=3 bl
Inches. | Inches. | Inches. | Inches. o o o )
Mid- '
night.| 20.880 | 80.023 | 20.782 | 0.241. | 745 | 815 | 67.7 | 138
1 879 [ 005 472 | 283 | 738 | 805 | 67.0 | 135
2 867 | 20.089 | 759 | 230 | 732 | B0.0 | 665 135
3 858 080 | 74| 233 | 728 | %95 | 66.0| 135
4 856 990 q62 | 228 722 | 785 | 65.0| 135
5 870 | 30.004 | 776 | 228 | 718 | 775 | 640 | 135
6 889 025 J94 | 281 | 714 | 773 | 63.0| 143
7 910 | 042| 814| 228 | 719 8.2 | 62.7 | 155
8 9037 | .076| 846 230 | 749 0 | 66.7 | 133
9 055 J01 | 857 | 244 | 785 | 840, | 69.8 | 142
10 960 [ 105 863 | 242 | 817 | 886 [ 734 152
11 048 003 | 818 | 245 846 | 915 | 756.5 | 160
Noon.| 928 065 828 | 287 | 866 | 929 | 77.0| 159
1 895 | .033 795 | 238 | 881 | 940 | 784 | 156
N 864 | 20.993 J69 | 224 | 802 | 952 | 80.0| 152
3 840 | 973| 732| 241 | 806 | 960 | 805 | 155
4 828 .o58| 22| 236 | 893 | 967 | 810|157
5 827 | 954 | 19| 285 | ss1 | 955 | 70} 165
6 834 .963 732|241 85.1 015 | 765 | 150
7 849 967 730 | 297 81.9 880 | 744 | 13.6
8 872 079 50 | 229 79.7 | 862 | 716 | 147
9 891 995 562 | 233 | 778 | 845 | 705 | 140
10 000 | 30.011 760 | 242 76.5 82.6 | 69.6 | 13.0
11 897 031 763 | 268 | 755 | 8LO | 682 128

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb

Thermometer Means are derived from the observations made at the several
hours during the month.



X Meteorological Olservations.

" Abstract of the Resulls of the Hourly Meteorological Observations
laken at thesSurveyor General’s Office, Caleutla,

e

A “in the wmonth of March 1868,
P »
Hourly Means, &e. of the Observations and of the Hygromelrical elements
. dependent thercon.—(Continued.)
- 2 .
) 2 A = .. b~ S BT
goiglaly | | B8 |3Eg]uk
2 FO = :19 ' g t"a ’&Efg ng i
saibd e | B )2 s IEHE 5t
Hur! B | 2 | & | 3 ] Sl as iERdlies b -
: < u 2 = = 3 . s .éh?.. E‘ns_? R
3 = = = s 8- BS EES | =83 b
= & 2 = 2 S 1)
=8 = 8 22 = R 2o |/
€2 | b | § | p5 | 85 | 8% |S5E|£28
= S R A B i - el b -
' 0 o 0 o Inches. | T.gr. | T.gr.
Mid- ﬂ
night.| 706 | 39/ 679| 66 |06/9 | 740 | 178 | o081 {
1| 704 | 34|680( 58 | .¢81 At 54 83 b |
2 701 | 31]6er6| 56 | ¢ 85 AT 83 !
3 69.8 3.0 | 67.4 5.4 668 32 .39 84 !
4 | 605 | 27| 67.3| 49 4 .666 30 25 85 :
5 60.2 | 26 | 671 4.7 661 25 .20 86 :
6 | 689 | Z5| 669 45 | 65 21 14 86 i
7 69.3 26 | 67.2 4.7 664 28 20 | ™.88 !
8 | 708 | 41| on®l %0 | 89 A0 88 80 "
9 | 718 [* 67| 671 | 114 | 1 | 16 | 819 69 ’
10 | 720 | 07(652| 165 | .621 | 668 | 4.60 59 . |
1 | 720 | 126 | 632| 21.4 | 582 22 | 617 .50 1
Noon| 722 | 184 | 686 | 230 | .se0
1|z L esor| sy | ers i) as| v |6 : '
2 | 722 |'170]| 620| 272 | 559 | 592 | 8924 | 49 Al
8 | 721 | 175|016 | 280 | sa3 [ .88 | s0 | a1
4 1 720 | 17.3 %616 | 277 | lss3 83 38 Al
5 | 710 | 171 | 607 | 274 | 538 68 01 4l
6 | 7is | 135|621 | 230 | s61 98 | 650 A8
707y | 04| es2| 17 | 601 | 645 | 499 56
8 | 700 | 88| 67| 150 | el 60 12 62
9 | 709 | 69| 681 | 117 640 93 | 320 68
1(1) TLO | 55| 671 94 | 661 | 719 | 2356 w1 I
70.9 4.6 | 67.7 7.4 ' 674 34 A3 78 »
|
¢ s (|
All the

Hygrometrical elements are computed by the Greenwich Ceonstants, J
1
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Meteorological Olservations. xxi
Abstract of the Results of the Hourly Meteorological Observations
laken at the Surveyor General’s Office, Caleutla,

in the month of March 1868.
Solar Radiation, Weather, &e.

] = — o B
| T | Wixn. - \d
> ? ..g- g é E ‘ Q1! 2
- - - B - "
‘ sl g 3 S g (_“:; P"l'?“qi“ g |4E | __g.é‘ General aspect of the Sky. &
= 2 |5 irection. = éla=
\ Al A™ |5 i
o |Inches i | Miles| o
1| 124.6 Variable. . | 80.5:| Clearto 11 A. ., zcatd. Mito
4 p.at., clear afterwards. Slight-
ly foggy at 8 p. ot
2 128.8( .. |S. .| 8521 Clear to 10 a. 3., scatd. 7i to
= 4 p. ar., clear afterwards.
3| 126.0 §5.8| Clear.
o % 1275 S. 125.4| Clear to noon, seatd. \i to 6
' ) & . M., clear afterwards.
‘ \  .5{130.0| .. [S.&W. 159.3 | Clear.
6/ 127.2| ... |S.&wvariable. . 1180.4| Clear. .
701220 ... |[W.byS.&variable.| ... | 96.1| Scuds from 8 to7 4.3, 71
fterwards.
8 1220 N., W.S. W.& S} ... {126.4 Jear.
9, 125.0 S. &S, by E. . 1's4,2| Clear nearly the whole day.
10 125.0 S. & 8. 8. W. ... 1127.2 | Clouds of different kinds.
1 11 123.4 S.W.& variable. | ... 204.6| Clear.
: 12/ 122.0 w. b%s. oo | 93.5| Clear.
13/ 127.0 W.S.W.&S.byW. | ... | 81.4| Clear.
141 129.5 S.5.W. &S.byW. | 1.81151.3 Chiefly clear.
151800 ... [S.S.W.&S. 2.01267.9 | Chiefly \~i.
16/ 126.0| ,.. IE.S.E 011204 | Clearto 5 A. a., seatd. \i

to 10 A. s, scatd. ~1to 6 p. M.,
clear afterwards.

17/130% | 0.16 |Variable. 12:0| 85.7 | Clouds of different kinds to 8
A. 3L, scatd. ~i to 6 p. AL, Over-
cast afterwards. High wind,
thunder & rain at 8 p. ar, Light-
mr}ﬁ from 7 to O ». M.

18} o v IN.W.&N.N.E.| 2.0(174.0 refly elear.
9] ~... ..o |Variable. 0.6| 96.6 | Scatd. ~ito 3 a.x., cleartoll
A. 3., scatd i to 3 P. 3L, clear
afterwards. A
~ 20 1360| .. [S.S.W.&S8.byW.| 0.8/140.9 Clear to 8 A, ar., seatd. A1 &
~i to 6 p. ar., clear afterwards.
21/135.7| .. [S. W.&SbyW.|03166.0| Clearto5 4. L. seatd. \1 to
. 6 . M., clear aftorwards.
99 136.0| ... S.by W.&W. |0.4[117.2 Clear to 4 a. ar., zeatd. \ito
] A, M., clear afterwards.
93/ 139.0| ... |W.byN.&variable| 0.2 97.0| Clear to 10 A. 3., scatd, \i
to 7 P. 3., clear afterwards.
24/183.5 | s 8.byW.&variable.| 0.1/100.8 | Clear to noon, \i to 6 ». .,
; clear afterwards.
951350 .. [S.by W, .. | 75.0| Clear to 5 a. 3., scatd. \i to
11 A o, stratoni to 3 ».ar., N
¢ afterwards. :
26! 1340} .. S. 8. W.&S. hyE,| ... 126.7 | Clear to 5 A. M., seatd. \i to
| 7 v. o, clear afterwards.
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Meteorological Observations.

Abstract of lhe Results of. the Hourly Meteorological Observations
laken at the Swrveyor General’s Office, Caleutta,
in the month of March 1568.
Solar Radiation, Weather, &e.

Dat

B B E e Wixp.e -
BE g .gg 'g o, &
6l o8 (B4  Prevailing |4 £| 2% General aspect of the Sky.
é'% EnE|  divection. (= 4| &2
ot B »
o |Inches " ib |!Milea
271 130.0| ... |(S.byW.&N.N.W.| 2.3 164.9 1Sf.rai&oni nearly the whole
day.
28 135.8 S. 8. W, 0.2 [140.0 gmtd. \i to 6 p. ar., clear
afterwards. |
20/ 139.0| ... BSW,W&SbhyW| 1.0 149.4 | Clear to 11 a. ar, scatd. \1
fafterwards. :
30/ 118.0| ... [S.8.W.&S.by W.| 0.4170.0 | Clear to05 . at.; stratoni af®
¢ tcgvnn}s.\‘ A )
4 S.S.W.&N. W, 0.7162.5 catd. \i A. M., SCA
3188 \_i to 6 P. Ar,, \ni afterwards.

"3 Cirri, — i Strati,~i Cumuli,'—i Cirro-strati, ~ i Cumulo strati, ~i Nimbi

Vi Cirro cumuli,



Meteorological Observations. xxiii

Alstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor Gencrag's Office, Caleutla,
in thg month q/’..ﬂ[arc/} 1868,

. MoNTHLY RESULTS.
.

Inches.

Mean height of the Barometer for the month.., e 20885
ng. h:i’:ht oc;' the Barometer occurred at 10 o. 3. on the 12th .. 30.105
Min. height of the Barometer occurred at 5 ». ar. on the 5th. B opr L i 19
Fztreme range of the Barometer during the month o 0.38()5
Mean of the daily Max, Pressures e 29.962
» Ditto _ditto _ Min. __ditto ... .. .. 20.818
AMean daily range®f the Barometer during the month .., e 0,144

o

Mean Dry Bulb Thermometer for the month .., 4798
Max. 'l‘empernture occeurred at 4v. ar. on the 29th. 3 3 ,96'7
Min. Temperature occurred at 7 A. 3. on the Sth. - 82,7
Ewtreme range of the Tempergture during thg month 75 1340
Mean of the daily Max, Temperature .., e 900

Ditto  ditto Min, ditto, L oAk |
MMean daily range of the Temperature during the month... To Wik,

Meap Wet Bulb Thermometer for the month ... SRR R
Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 8.5
Computeg Mean Dew-point for the month p TR 86:0
Mean Dry Bulb Thermometer above computed mean Dew-point ...  14.5

Inches
Mean Elastic force of Vapour for the month .., we 0,617

Troy grain.

Mean Weight of Vapour for the month . w666
Addlional Weight of Vapour required for complete saturation ...~ 4.00
Mean degree of Lumidit y for the month, complete saturation being unity 0.63

Inches.

Rained 1 day,—Max. fall of rain during 24 hours aee vos 4016
Total amount of rain during the month LTy ae 018
Total amount of rain indicated by the Gauge attached to the anemo- .
mete®during the month 3 : 0.10

Prevailing direction of the Wind... ... e o G
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Meteorclogical Olbservations.
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Meteorological Olservationsi. XXV .

Abstract of the Resulls of the Hourly Meteorological Observations”
taken al the Surveyor General’s Office, Calenttay. -+
in the month of Aprils 1808, '

1 Latitude 22° 33" 1 North, Longitude 88° 20 34" East.
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet.

Daily Means, &e. of the Observations and of 1t Iygrometrical clements
dependent thereon.

St {
:§ & Range oj' the Barometer l "?5, £ Range of the Tempera-
g2 during the day. F;g l ture during the dl:ly.
S E;ﬁ B —
Dte.| 27, Az | |
£ | Max. | Mig | Diff G \ Max. | Min. lnur.
- - . 2?‘
= - &
| | 3 !
Tnches. | Inches. | Inches. Inches. | * 0 o o o
1 | 29.028 | 30.016 | 20.861 | -0.155 | 847 | 918 765 | 18:3
2 .808 | 20.083 823 60| 852 | 952 | 768, 184
3 848 917 a73 Jd44 | 853 95.4 | 76.0 | 194
4 869 949 802, 147 | 852 97.5 | 765 | 210
5 920 980 841 A39 | 731 785 | 67.5 | 110
6 807 976 .803 A73 | 776 808 | 076 | 223
7 812 907 Sl 266 | 814 - 905 74‘.0’ 16.5
8 4796 856 q12 J44 [ 821 900 | 755 | 145
o | rre| sts| 686| .150) 830 | 930 | 770 { 160
10 - 765 814 674 J40 | 8312 910 | 7.0 | 140
11 746 821‘ 652 A72 | 829 91.0 | 740 | 170
12 737 803 644 59 | Sl a20 | 750 | 17.0
134 742 597 | 684 1130 823 904 | 75.0| 154
14 - 740 808 6714 137 | 836 90.0 79.o| 11.0
15 .781 849 731 128 | 842 .| 90:6 | 788 12.0
16 784 037 | .664 273 | 824 | 904 | 7041 200
17 801 870 |« 798 137 | 810 | 905 | 714 | 191
18 762 833 096 297 | 835 | 934 | 7.'.0‘ 17.8
19 Rat! g54 1 632 J52 | 854 | 940 | 70.0 | 15:0
20 684 750 | 615 135 | 863 | 943 | 805 | 140
21 683 | - 783 008 17| BT | 980 | 80.5 | 17.5
22 650 07 569 138 | Q30 | 978 | 80.0 178
9 | 7se| eg| est| .1sT| 873 | 960 l 500 | 15.1
oy | 7981 854 693 161 | 826 | 935 | 130 205
25 810 847 | o719 wos | 738 | 86T | 6871 180
26 783 863 | - .700 162 | 766 | 85 | 68.4 | 16,1
o7 | 733 812 | 656 .156' §2.6 91.0 | 750 | 16.0
98 | 663 724 571 ‘153 | 858 | 9L5 | 80.0°| 115
29 639 689 | 578 11| ss8 | 074 | 825 149
50 706 790 616 ‘4| 887 | 985 | 815 | 170
e e N

“— - _— -—

The Mean Height of the Barometer, a8 likewise the Dg'y and Wet 3&;
Thermomeier Means are derived, from the hourly observalions, made during

the day.



Vi Meteorological Observations:

Abstract of the Resulls of the Hourly Meleorological Olservations:
taken at the Surve:yor General’s Ofiice, Calculta,
i the month of April 1868.

Daily Means, &e. of the Observations and:of the ITygrometrical elements
dependent thereon.—(Continned.)

[
v g - G - e DR
G gt 43| BooupaSialill gyl BEERE
& = ‘5 = § e, |LBmE | E32
[-¥3 ) = o> £ = g
- ] = < Tt 45 il R
212l B2 | s |28 |EEE |ty
Date.| B . a A ~; = i o | EEE
88 la | B | 2. | 2| 25| Fe2 | BE3
Pe |3 20| B4 | BE | BE | E2E = 28
a5 ™~ B =82 = 8a | =58 528
s | B | 8 |.p~ iE Sz |E-2 | 258
= (= S = = A |- =
o 0 o 0 Inches. | T gr. | T. gr.
¥ | 755 | 92| 691 156 | 0.706 758 | 480 | 061
2 | 752 | 100/ 82| 170 | .68 32 | 529 58
3 71.8 | 135 | 62.3 | 230 565 6.02 6.62 A8
4 | 740 | 112 662 | 100 | .642 85 | 576 54
5 | 693 | 38| 663 6.8 b4 | 7.05 1.74 80
6 | 731 | 45| 69.9 7.7 725 85 | 222 a8
7 | 764 | 60| 729 85 797 | 8487 50 a6
8 | 769 | 52| 733| 88 809 68 83 75
9 | 772 | 58| 731 9.9 803 61 | 321 73
10 [ 780 | 62| 744 | B8 838 99 | 290 76
.| 774 | 65| 7136| 94 | S8l4 J4 | 805 T4
¥2 | 754 | 60 722 102 756 13 14 T2
8 | 779 44| 748| 76 | 840 | 911 | 247 79
M | 7889 | 48| 754 82 865 |, .28 75 a7
16 | 784 | 58| 743 | 9.9 835 8.94 | 3.30 g3
16 | %69 | 55| 730) 94 | 801 .60 01 74
17 | 740 | 70| 691 119 706 7.59 55 68
18 | 776 | 89| 785| 100 | 814 | 872 28 73
19 | B80S | 49| 771 83 | 013 | 9796 | 292 a7
2 | 815 48 | 781 8.2 043 | 10.06 96 vy
a1 | 782 | 91| 737| 146 | 792 | 842 | 499 .63
93 | 784 | 96| 726 | 154 | 790 A0 | 528 .61
23 | 769 | 104 | 707 | 166 a4 " 7.90 51 .59
24 77.1 55| 7132 | 94 806 8.66G 3.02 T4
25 70.6 2.7 | 684 49 -690 7.54 1.30 .85
- 26 721 | 45 | 689 77 401 .62 2.15 8
27 77.0 56| 73.1 9.5 803 8.61 3.07 NES
23 81.3 4.0 | 785 6.8 b55 | 10.21 2.43 81
29 | 832 5.1 | 801 8.2 | 1005 67 3.13 a7
30 _ 8lLd 78| 770 | 1L7 | 0910 | 9.65 4.31 69

All th;Hymn;i;icd_alements are computed b):ﬁn; Greenwich Constants.




Meteorological Ofservations. AXVH

Abstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Calcuita,
in the monthof April 1868.

Hourly Means, &e. of the Observations and of the Hygrometrieal elementa
dependent thereon.

c3 Range of the Barometer | = . Range of the Tempera-
25 for each hour during /s ture for each hour
gc‘g % the month. 2 during ,the month.
- > e -
Hour. m;§: g fé
™ 2
§8% | Max. | Min. | Diff. §§ Max. | Min. | Diff.
=S i
Inches. | Inches. | Inches. | Inches. ) o 0 o
Mid-
night.| 20.786 | 20.926 | 20.643 | 0.283 78.7 84.0 | 67:5 | 168
1 75 016 636 | .279 78.2 835 | 67.6 | 159
2 764 004 619 | 28 | 778 | ;830 | 68.0| 15.0
8 + 556 002 615 | .287 7.6 | 827 | 682 | 145
4 753 022 606 | .318 77.4 825 | 685 | 14.0
5 768 920 613 | .316 77.3 830 | 67.8 | 152
6 781 040 627 | 313 77.4 830 | 67.6 | 154
7 804 968 645 | 323 78.4 835 | 685 | 15.0
8 526 002 668 | 324 S1.1 86.0 | 70.5 | 155
9 837 | 80.014 | .685 | .320 | 84.0 885 | 74.0 | 14.5
10 | * .838 016 689 | 827 86.5 90.8 |.76.7 | 14.1
11 827,  .002 682 | 320 88.5 93.2 | 78.5 | 147
Noon.| .809 -,20.9671 667 | 800 | 000 a5.5 | 785 | 17.0
1 J784 951 640 | 311 an.4 97.5 | 68.9 | 28.6
2 752 019 620 | 209 91.0 085 | 687 | 29.8
3 724 025 584 | 841 91.2 084 | 70.5 | 27.9
4 708 908 569 | .339 ! e04 98.0 |#68.0 | 309
-5 705 032 571 | .361 838.3 97.5 | 68.0| 20.5
6 722 2913 576 | 837 85.0 952 | 685 ; 36.7
1 q42 021 .608 | 313 83.7 915 | 67.9 :.83
‘8 762 042 633 | .09 | B18 $8.8 | 68.0 | 208
9 782 048 .83 .300 80:5 86.0 | 682 | 178
10 789 | .950 665 | 285 | 70.6 85.0 | 68.0 | 17.0
11 790 939 671 | .28 | 791 | 845 | 67.5| 17.0
4 | |
| : | \

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
‘Thermometer Means are derived from the observations made at the several
hours during the month.
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XXV * Meteorological Olbservations.

-
.
dbstract of the Resulls of the Hourly Meteorological Observations
daken at the Surveyor Generals Office, Caleutld, , al

i A menth of April 1868,

;Hourly Means, &e. of the Observalions and of the Hygrometrical elements
dependent thereon.—(Continued.) |

. BT R e
& ¢ [ | &g | % 85| SEg EE
= ol N = g oy 1 B2 B8
x ~ 3 = 0 s g | B =
= T e & 5% |55 E w8
5 73 <3 - = = ’
Hour. % e 4874 3 = -l zgs g'é‘?n
= o o) = 0.0 S| wea
- Bd |2 | 8 | 2. | B8 | BB |BEE|Se% ¥
g5 | Sl B | B8 | 32 | §: |5EE|§se-
| S E & S | a i -is ‘ == ZFo | ges f
0 0 { o o Inches. | T. gr l T, gr .
.lﬁd‘ ‘ - ’ ;
night.| 75.3 34| 729 5.8 797 8.63 1.78 | 0.83
velo7s1 | g1 | 729 83 | 97 64 61 84
2| 750 | 28| 730| 48 |. .80l 67 A6 86 .
3 | 750 | 26| 732 | 44 | 806 5 32 87
4 | 750 | 24 33| ‘41 809 a7 24 88 [\
5 | 751 | 22(736| 87 | 817 ) .86 | ea2 80 i
6 | 752 | 22|77 37| 819 89 12 89 |
7 | %60 | 24| 7s3| 41 | 85 | 905 | 269 8 |
. 8 | 771 | 40| 743| 68 | 835 | sga | 218 81 5
9 | 779 | 61| 736| 104 | 817 75 | ‘842 72 1
10 | 785 | 80| 787 | 128 | 819 g3 | 437 67
11 788 97 | 730 | 153 801 | ® 48 5.40 61
Noon.! 788 | 112 | w2l 170 | »
1| 786 | 1984 8| 189 | i i 5 o
2 | 785 [135| 710| 200 | 451 | 7902 | 701 53 s
3 785 | 1271 709 | 203 748 .90 12 53 |
4 1980 [ 124 700 108 | 741 | s> | 655 | 23 '
5 | 778 | 11.0| 707 | 176 | 744 80 | 591 57
6 770 [ 89l 708 | 161 | 746 | -5 | S5 | ‘o3 |
7| 768 | 69 l'mo| 17 | s | gy | shr | 6o
8 [ 165 | 53| 7281 90| 795 | 55 | 285 | 75
Sl 760 | ks (78| 77 | 708 57 a1 78
ol 7ol sipio7ss | 63 | Bop | s | 196 | The
768 | 33| 745| 56 | 814 70 74 e
pL IR % | { ! - ~

All the Hygrometrical clements are eonip—nta G'tﬁ‘é reenwich Constants




Meteorological Olbservations. XXix

“Abstract of the Resuils of the Hourly Meteorological Olbservations.
taken at the Surveyor General’s Qffice, Caleutta, ‘

in the month of April 1868.

Solar Radiation, Weather, &e.

% é g__:t_'é - Wixbp.
| ?a s £ =
&| u:E (28| Prevailing ¥z ! =
= .,‘3?‘ ~§m.cbl direction. ﬁ ARt
A ReE ) T
o |Inches ib | Miles
1] 138.5 we IS.8.W. &S, 0.8/150.0
211850 .. [S.SW.& N, 3.5'175 8
31135.7 | .. [W.N.W, 0.71174.8
4/ 138.5 | 0.30 [W. & S, 18.0'106.4
b 0.87 |S. E. & E. N. E.| 38.0162.1
8 v | . [S.byW.&S. | 1101784
7 | v |[B.S.E.&S. 1.71134.5
81132.0] .. [S: 2.5108.1
9 137.0| ... |Variable, 2.0171.2
271345 ... [S. 8. W, 4,9167.2
1327 . 8. &8.S.W, 14.0.319.0 |
\d Cin

General aspect of the Sky.

Clear to 8 a. ., scatd. \ i to
5 p. A, clear afterwards.
Chiefly clear. Slightly foggy
at 8 p. a1,

Scatd. \1 to 8 A, ar., clear
afterwards.

Clear to 6 A. 3., seatd. \ito
10 4.31., clear to 3 par., clondsof
different kinds afterwards. High
wind at 8} p. ar. Lightning &
Thunder from 7 to 9 ». ar. Rain
at 8 p. ar.

Scatd. ~i & M1 to 11 4. ar,
overcast to 6 r. a., scatd. \~i
afterwards. Strong wind at 7
8 a.ar, & from 1 to 4 par Light-
ning at 7 A. 3. Thunder at 7 a.
., 1 p. ., & from 3 to 5 ». ar.
Rain at 7 & 10} a.ar, & at 3 &
4 p. M.

Clear to 4 A. M., \ito 7 A1,
scatd. 71 afterwards.
Clouds of different kinds to 7
A. M., scatd.~ 1 to 3 p. AL, stra-
tont afterwards.
Clear to 4 A. 3., 71 to 2Pp.2r.,
overcast to 5 . M., clouds of
different kinds afterwards. Brisk
wind from 8} A. 2. to 6} ». L.
Lightning to N at 8 & 10 ». ar,
Scatd, ~ito 4P ML ML &
stratoni afterwards. Brisk wind
from 4} to 5} p.a. Lightning
toSat7 &SP A

Clear to 8 A. 3, scuds from §
to noon, clear to 4 P. 31, scatd.
\_i to afterwards. Brisk wind
from 7 A. 3. to 113 p. ». Light-
lninge to N at 7 & 9 P, AL X
Clear to 4 a. 3., scatd. 7i to
5 P M., M1 t0 9 P oar, - clear
afterwards. High wind {rom
Imidnight to 3 A, a.. & from 93
A, M. to 81 ». 3. Thunderat 7
r. M. Lightning at 7 and 8 », 3,




XXX Méteorological Olbservations.

Abstract of the Resulls of the Hourly Meteorological Observations
laken at the Surveyor General’s Office, Caleutla,
dn the month of April 1868,

Solar Radintion, Weather, &e. %
r~ O
EH . |lok "Wixo. .
55 |23z x

sl -5 &8 5 Prévailiog (4 ? BE General aspect of ‘the Sky.

a 5 e .gm_cs; direction. = 5| 53 :

A ME | Al

o |Inches i lMiles
42/134.0 | 0.70 VSSW &8. 8. E.|21.0335.4 | Seatd. \i to. 5. ., scuds
’ " from'S to'10 A.'M., scatd. 71 to

4 pat., elouds of different kinds
afterwards. High wind from 95
A.ar. to 6} p. . Thunder at 5
& 6 ». m. Lightning from 6 to

, y 8 . M. Rain at 6 & 7 . ar.

138/1208| ... [S.8.& W. 3.0248.7 | Chiefly scatd. ~i. Brisk wind

] from 8 A. a. to 8 r. M.

14{131.2| ... 1S &S.8.W. 4.5315.4 | Scuds from S to 6 . 3., clear
afterwards. Brisk wind from 7
A. M. to 114 ». a. Lightning to
N at 9 & 10 p. .

15/ 132.0) ... |S.by E.&S. 4.0205.5 | Clear to 6 A. 3., sends from
S to 10 4. ar., scatd. 7i & scuds

. from S afterwards. High wind

from 8 A. M. to 6} ». a. Light-
n'uég at midnight & 9 ». ar.
16| 181.8 | 0.95 [S. & S. by W. 6.6202.7 cuds from S to 10 A. .,
. seatd. 2icto 6 p.ar., overcast af-
terwards. High wind from 7 A.
. to 9% p. a. Thunder & light-
ning from 8 to 11 p. ar. Rain af
8 &9 p o
170120.6] ... [S.S.W.& variable.] 3.8844.2 | Clouds of different kinds to
: 8 7. u., clear afterwards. Brisk
wind from 2 A. . to 7)p. .,
Lightning from 1to 4 A. M.

18/ 1886 | ... I8.8.'W. & 8. 1.5213.9 | - Clear.. Brisk wind from 5 to 9
P. M,
19} 13281 ... IS. &8.8.'W. 1.%292.4 6‘ Ch;oﬂy clear. Brisk wind from
to 7 p. M.
220, 187.0{ ... 4S.& 8. 8. W. 0.31265.2 | .Clear to 3 A. M., clouds of
; different kinds afterwards.
21,1380 ... [S. & variable. o (164.3 | Seatd. \_i to 4 4. xr., stratey

to 10u.ar.; seatd. \ito 1 p. 3
scatd.\i to, 7 . a., clear afty
wards. Slight rain at 6 A. 3.2
.92 185.0 . |Variable. oo 11413 | Clear toid 4. 3., Scatd. NG9

Noon, i to 8 . 1., clear af7s
wards. Slight rain at 13 ». 73
230 1340| ... {S.byE&S.byW. 0.8126.4| Chiefly clear. Brisk win 82

' 81 r. a1, Slight rain at 10 /8y
l
|
|

lonstants




M eteoralogioal Observations. xXXi

Abstract of the Result of the Hourly Melerological Olservations:
taken at the Surveyor General’s Office, Calcutla,
in the month of April 1868.

Solar Radiation, Weather, &c.,

Max. Solar
radiation.

Date.

ft. 21in. above]
Ground.

Main Guage 1

Wixn,

Prevailing
direction,

Max
Pressure
D

Vel

aily
ocity.

General aspect of the Sky.

1
—
—
(7
-y
<

25| 128.3
26, 138.0

27| 137.8
28 183.0

29) 137.0

S
ot
w

. 2.47

S. 8. W.

S.S. E.&E. 8. E.|

S.by E. & S.
S/& 8. 8. W.

ShyW, SSW&S.

S. & S. by E.

£

31.0

W.byS.&E. S.E/ ...
. | 40.7

3.1

1.0

14

5
S

321.2

136.3

172.9

179.8

311.5

Clear to 6 A. M., scatd. ~i to
2 p.at, overcast to 8 r.ar., featd.
i afterwards. High wind from.
1} to 51 ». . Thunder & light-
ning at 5 &'6 ». a0, Slight rain
from 5 to 8 p. M. i
Clear to 6 A. ., scatd. ~ito
noon,overcastafterwards.Storm
ifrom 12} to 2 p. a. Thunder at
1P . ﬁain from 1 to 6 p. .
Clear to 6 A. ., scatd. ~i to
4 v. ., clear afterwards.
Clear to 5 A3, scatd. i to 7
p. M., clear afterwards.
Scatd. 7 to 3 p. ., clear af-
terwards. Brisk wind from 8}
A M. to 4P o0, & from 81 to 9%
p. M. Lightning to N W at 8
&9 Pt %
Stratoni to 5 .., seuds from
S to 9 A. ., clear to 7 p. M.,
seuds from S afterwards. Brisk
wind at 7} a. a., & from 53 to

7r. M.
Chiefly clear. Brisk wind from
81 to 11} » .

N1 Cirri, —i Strati,~i Cumuli, \—i Cirro-strati, » i Cumulo strati,'\»-i Nimbi
Wi Cirro camuli.




XRxi Meteorological Observatons.

Abstract of the Resulls of thé Hourly Meteorological Observations:
taken al the Surveyor General’s Office, Calcutla,
in the month of April 1863:

MoxturLy REesvrrs.

Tnches,

lfegn Leight of the Barometer for the month,., . e 20774
Max. height of the Barometer occurred at 10 A. 3. on the 1st. ... 30.016
Min, height of the Barometer occurred at 4 . ar. on the 22nd. ... 29.569

Extreme range of the. Barometer during the month oo 0.447
Mean of the daily Max. Pressures ... ... 20.846
Ditto ditto ~ Min. _ ditto ... v 20.696
Mean daily range of the Barometer during the month ... e 021500

o
Mean Dry Bulb Thermometer for the month .., e eBL
M{!x.'{emporatme occurred at 2 p. a. on the 30th,. yeh A o OB b1
Min. Temperature occurred at Midriight & 11 ». ar. on the 5th & 6th. 67.5
l_wh'emr; range of the Temperature during the month ... 38L0
Mean of the daily Max. Temperature .., 5 V.. 923
Ditto ditto Min. IHE0, < WA el 170:8
Mean daily range of the Temperature during the month. .. w164
Mean Wet Bulb Thermometer for the month ... L 0L
3@‘[01:11 Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.4,
Computed Mean Dew-point for the month R
ean Dry Bul_b Thermometer above computed mean l)ew-point' S LR )
Inches.
Mean Elastic force of Vapour for the month ,,, o e 0781
Troy grain.
Mean Weight of Vaponr for the month . B36
Additional Weight of Vapour required for complete saturation A 2800

Lean degree of humidity for the month, complete saturation being unity 0.71
s

. Inches.
¥am]od 9 days,—Max. fall of rain during 24 hours 2.47
T::::lll :::lnount og rain during the molnll: o B.4T

‘ount of rain indicated by the Gauge attached o ¢ -
meter during the month ; - e0 e Knesis 3.07 -

Prewailing divection of the Wind.. e B& S5 W.
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Abstract of the Results of the Hourly Meteorologica
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wind blew, together wi
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Meteorological Olservalions. xxiy’

Alstract of the Resulls of the Hourlp Meteorological Olservations:
talken at the Surveyor General’s Office, Calcutla,
in the montk of May 18068, {

4 Latitade 22° 33’ 1”7 North. Longitude 88° 20° 34" Bast.
Height of the Cisternof the Standard Barometer ebove the sealevel, 18.11 feet.
Daily Means, 8. of the Observationsand of the Hygrometrical elements

. dependent thereon:
< i / [ l ,

: e Range of the Barometer = & (Range of the Tempera~
R during the day. B <2 | ture during the day.
=) 55 < g ¥
o £f |

Date.| =do | TE Pl
828 | Mux. | Mim | DIF | 53 | Max. |Min. | Dift
S=E | =)
= { .
Inches. lInches.xInchqs. Inches: | o . 0 0 || 0

t | 20730 | 20814 | 20.085 | 0120 | 873 | 960 81.0 | 150
2 wus | .ess.| 194 13| 860 |- 983 | 798 135

3 ‘g1 ser|. 752 | .130| 869 | 954 81.0 | 144

4 G368 | e2s| 7es; .58 | 866 | 953 1 800|152

5 ws5 | 859 | .690| 169 | 86.7 ’ 953 | 80.3 | 15.0

6 tss | 7e7 | s66| 201 | 877 | 080 L 80:0% 18.0:

7 ‘sao | .oz | .se7 | 40| 871 963 st.g,' 15.3

8 oo | 79| 85| 204l 8500 | 942 | 7357 207

9 ‘g27 | g9 | 82| 40| 763 | 875 725 | 150

10 w51 | 80| 643 197 ) 806 | 002 | TL5 | 187

11 730 790 670 120 | 790 | 900 | 7l | 186

12 04 820 .664 .156-' B0.2 | 885 | 72.0 | 165

13 786 840 725 21| 842 X 01.5 | 78.0 185

14 ‘08| 868 | 7s2| 11a| 818 | 8000 | 7501 14.0

15 842 808 wet| 14| 836 | 912 l 78.0 | 132

16 o1| oso| 89| a20f 831 | 04 | 5901 134

17 00 989 809 80 | 821 | 60.2 | 762 | 140

18 ‘sz | soe| gs8| 138 | 827 | 915 | 950 168

19 ‘sos | s78| wis| 188 821 | 915 | 780 {1658

11 hop| 908| | 108| L9 | 890 | 750 140

21 J70 832 503 J200 | 837 | 9L5 | 775 ) 140

92 73| ss8| 489 Q0| 849 | 930 | 70| 160

23 wra | see| e0o| 70| 845 | 026 | G0 15.9

24 g0l 70| 636 | A5¥| 842 ‘ 942 | 90| 152

25 My | 7sol 9| 161 | 86l | 847 | T8O 16.7

og | 33| qo5| 62| 388 8O% 960 | 794 | 16.6

97 i A R 632 | .46 | 86:6 I 055 | 793 | 162

28 695 | - 764 | 600 .msl 87.0 | 955 | 815 | 14.0:

20 650 714 it g0 867 | 958 | 805 | 153

21 ee| 7o2| esa| | &2 | 95 810 | 135

31 689 T 641 186 | 841 | 945 | w77 | 168

t 1

_El;_Mean Height of the Barometer, as likewise the Dry ““dﬁW;t_B“lb
hermometer Means ave derived, from the hourly observations, made during
the day.



XXXV Meteorological Observations.

Alstract of (he Resulls of the Hourly Meleorological Observations
taken at the Surveyor General’s Office, Calentta,
in the month of May 1868.

Daily Me'ans. &e. of the Ohservations and of the Hygromgirical elements
dependent thereon.—(Coutinued.)

-
0 5 o T o Ts 2, v A
gihegftl g Bl Eoobosiilgant SE G el
= E 2 g = 2T 2&8
~ =) 4 =2 g E =~ B
= 2 2 & G |-PEE (Rl
£ B B2 58 |9E8 |52
Date. '"ﬂ . = = e 3 22 |78 | SE3
S st | gl e e S0 Feg | BeS
SR e e S SRR R i
g 3 % g g.:i’. g g g 2 §§ 3 :z'a 8
- o : o =) -
| | .
0 0 o4 o Inches. | T.gr. | T. gr
1| 815 | 58(780| 93 | 0910 | 1001 | 340 | 075
2 | 806 | 54| 768 92 | 905 | 965 26 75
3 | 811 | 58| 778| 93 | .928 89 36 75
4 | 709 | 68| 757 | 109 | 873 .30 81 it
5 ®708 | 71| 73| 114 | .862 19 09 70
6 | 803 | 74| 759 118 | 879 34 | 422 69
7. | 811 | 60| 775| 96 | 925 84 | 3.9 4
8 | 796 | 54| 78| 92 | .87 87 16 | 55
9 | 726 | 37| 0] 63 | 727 | 790 | 199 | 82
10 | 766 | 40| 738| 68 | .83 | 88 | 216 | .80
11 | 754 | 86| 729 61 | .97 63 | 187 | g2
13 | 755 | 47| 722| so | 481 | 41 | 247 57
138 | 800 | 43| 771| 71 | 913 | 978 A6 80
14 | 769 | 44| 738| ‘75 | 822 | 884 40 | 7o
15 | 78¢ | 50| 76.1| 85 | 87 | 917 86 46
16 | 781 | 80| 746/ 85 | Sy 03 83 76
17 77.8 43| 7481 7.3 84 A3 38 79
i3 | 771 | 88| 732| 95 | 86 | se6t | 308 7
19 | 770 | 81| 734| 87 81 | 71 280 | .76
2 .| 773 | 46| 741| 78 | 830 | .92 63| 7
of | 781 | 58| 742| 95 | 882 | 91 | 816 74
25 | 700 | 89| 749] 100 [*851 | 900 | a0 | 73
93 | 784 | &1 | 741| 104 | .30 | 889 i S
291 | 708 | 49| 759| 83 | 870 | 942 | 282 | g7
95 | so4‘| 57| 764| 97 | 893 | 53 | 343 T4
96 | son | 64| 763 | 1202 | 890 50 60 73
87 | 704 | 72| 71| 115 | 857 12 | 402 69
28 | m0 | 69| 769| 110 | .908 61 .00 a1
20 K00 6.7 | 76.0 10.7 882 39 3.79 76
30 | sto | 62| 77.3| 99 | 919 78 59 73
81| 793 | 49| 758 | 83 | .876 39 | 282 a7
1




- Meteorological Observations. XXXVi
. Abstract of the Resulls of thesHourly Meteorological Observations
taken at the Surveyor General’s Office, Caleutta,
» S
g Y in the monthof May 1868.

Hourly Means, &e. of the Observations and of the Hygromelrical elements "
dependent thereon.

T8 Range of the Barometer | = . |Range of the Tempera-
28 for each hour during SE ture for each hour
’En‘g.‘é the month. b during the month.
< s |9
Hour.| 5 £ A E
N p
, 598 | Max. | Min. | Dif. | S | Max. |Min. | Diff
-2 —
- ﬂﬂ - "
Inches. | Inches. | Inches. | Inches. o o o o
Mid-
pight.| 29.771 | 29.925 | 20.646 | 0.279 80.1 43 | 723 | 120
1 758 002 |, .639 | .263 79.7 840 | 72.0 | 120
2 748 .808 626 | 272 | 794 | 838 | 720 118
38 74 806 612 284 | 791 83.5 | 71.8 [ 11.7
4 743 910 618 | 202 788 | 830 |["7L5) 11.5
5 758 | 918| 638 | 280 | 786 | 825 | 715 1L0
+ 6 q75 038 650 | 288 | 789 83.0 | 720 110
7 799 969 678 | 20 80.4 | -84.0 | 740! 109
8 816 960 692 | 268 826 | 87.2 | 755 | 117
9 826 077 694 | 288 85.1 89.8 .| 76.0 | 158
10 825 989 697 | 202 | 875 | 914 | 79.0| 124
11 814 RIS B73 1 206 59.5 | U5 | 500 | 134
Noon.| .707 .032 .661 | 271 90.9 0955 | 83.5 | 32.0
1 ip) 008 643 | 265 92.1 07.4 | 86.6 | 108
2 | 743! se3| 615 218 | 924 | es0 | st4| 138
3 722 860 588 | 272 016 | 975 | 715 | 260
§ 4 705 862 | 570 202 | 908 | 976 | 740 | 236
5 700 049 | 561 | .388 888 | 960 | 735 | 225
6 712 885 | 557 |, .328 80.7 940 | 734 | 20.6
7 783 886 | .580 |~ .306 83.8 900 | 735 | 165
8 748 B84, 607 | 277 82.7 885 | 714 | 17.1
9 769 008 639 | 200 | 817 | 868 [ 735 | 133
10 781 081 654 277" | 812 | 665 [ 73.2| 123
11 784 i 061 | 293 80.4 85.0 | 72.5 | 125
l | l

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
Thermometer Means are derived from the observations made at the several
hours during the month.



XXXVl Bleleorofogical Olservations.

Alstract of the Results of the Howrly AMeteorological Observations
taken at the Surveyor General’s Office, Calculla,
in the montk of May 1868.

Hourly Means, &c. of the Observations and of the Hygro;ﬁetricnl elcments
dependent thereon.—(Confinued.)

y e g S o
f ol g g e | a8 58|88
BBl E A 2 | g% |38 |mE,
= = 2 3 52 |BEE |5es
T 3 S 13 o S8 |E82 | 523
Hour.| 72 2 = 2 = Sl e gc _g‘ B
on = = L% = S :
ef 3| 218, |8 |82 |Bx3 |28
g | R s | BE 2 BRE| g
g8 || 8| o8 | 85| 82 (558|553
= | a S | =ta i = .5 I Fre|z7s
} ) ’ 0 0 0 ' Inches. | T. gr. ‘l T. gr.
Mid- .
night.| 77.8 28| 753 4.8 0.862 0.31 1.53 0.86
1 7.2 25| 754 4.3 865 .35 37 87
2 |* 770 2.4 | 75.3 4.1 862 32 .30 88
3 76.9 22| 754 3.7 865 35 A8 89
4 76.9 1.9 | 75.6 3.2 871 42 02 00
b 76.8 1.8 | 75.5 3.1 868 | 40 0.98 01
6 76.9 20| 765 | 3.4 868 A0 1.07 .90
7 78.1- 23| 7651 3.9 S006 67 27 88
8 79.0 3.6 | 76.5 6.1 806 63 2.05 83
9 790.6 0.0 15| +. 04 873 31 3.23 T4
10 80.6G 6.9 | 765 | 110 806 | .54 3.95 Jl
11 81.1 8.4 | 76.1 13.4 885 .38 4.91 66
Noon.| 814 9.5 | 757 15.2 873 22 5.67 .62
1 81.7 104 | 755 16.6 868 Jd4 6.27 .59
2 B1.6 108 | 75.1 17.3 857 02 A3 .58
3 80.8 108 1 74.8 17.3 835 8.81 38 it}
4 803 | 105 | 740 | 168 | *.827 73 A1 .59
5 799 8.9 | 7486 14.2 843 04 5.06 6L
6| 708 | 74| 749| 118 | 851 | 006 | 412 69
7 77.9% 59| 79.8 10.0 822 | B.80 3.30 73
8 77.9 48| 745 8.2 8140 | 9.03 2,69 g7
9 77.8 3.0 | 75.1 6.6 857 21 16 .81
10 77.8 3.4 | 754 5.8 865 .32 1.89 83
11 773 3.1 | 751 5.3 857 25 . 69 B

_Aﬁi-l[oalﬁli%;o;leﬁt vical elements are con)pum'by the Greenwich Constants.

<



Meteorological Observalions.

XXXV

Abstract of the Resulls of Ulhe Hourly Meteorological Observations
taken at the Surveyor General’s Office, Calcutta,

in the month of May 1868.
Solar Radiation, Weather, &e.

“ Max. Solar
| radiation.

|
L

Rain Guage 1

| Date.

= (t. 2 . above

Ground.

General aspect of the Sky.

s 2|
&
w

¢ Wixo.
L —
Prevailing “ § %‘E’
» direction. :f ;‘L_‘ '_-'_{-%
s Nl S -
b |Miles
S.S.byW.&S.SW.| 0.8198.8
S, 8. by W.&S.byE, 1.0273.0
- -
S.S.W.&S. .. |1217.0
S.by W. & S. 1.0190.3
S. & 8. by E. 0.31198.9
S. 3.61233.5
S.&8. 8. W. 4.0.306.5
S.S. E. & 8. 40,0345.7
Variable. . 1260.6
S, by E. &S.by W.! ... [146.5
S. E,;S.&S.S. W.! ... [209.0
8. &S. 8. E. « |297.4

"% Fell sinee 5 p. a1, of the 11th to 3 A. )lj the 12th.

Chiefly clear. Brisk from 8%
to 11 A. ar.

Clear to 7 A. ar., scuds from
S to 1 ». ., seatd. \1 after-
wards. Brisk wind at 8% 4. x., &
from 11% A. 3., to 2] ». M.

Seatd. \i to 7 aar., scatd, N
to 11 A. a1.. clear afterwards.

Chiefly clear. Brisk wind at
73 A M.

Chicfly scatd. \i.

Clear to 4 A, M., scatd. \ito
noon. clear to 7 .31, scuds from
S aftorwards. Brisk wind from
5 to 104 p. 1.,

Clouds of differené kinds to
10 4. ., clear afterwards. Brisk
wind from 9% 4. . to 8] p.ar.

Seatd. 1 to 5 a. M., scatd.
~i to 5 P. M., overeast after-
wards. Brisk wind from 5%
A. 2, to & p. At Storm at 61 .
at. Thunder & lightning at 7 &
S p. . Rainat 7,8 & 11 ». ar.
Seatd. \ai fo 5 a. 1., stra-
toni to 8 A, at., scatd. Tito 1 p,
., overcast to 5 p. 3., clouds
of different kinds afterwards.
Brisk wind at 3, 63 & 74 p. .
Drizzled at 61a. y. Thunder &
rain from 2 to 4 r. M. ;

Seatd. Tito 7 A a, Mito X
p. 3., clouds of different kinds
afterwards. Lightning toN from
8 to 10 p.a. Slight rain at 11

r. M.

Clouds of kinds to 9 A.ar,
seatd. ~i to 3 P, M., overcasf
afterwards. Brisk wind nearly
the whole day. Thunder &light-
ning from 6 to 11 ». 30 Rain
from & to 11 ». M.

Overcast. Thunder & light-
ning to 4 A. M., seatd. \_i to 6
p. 3., clear afterwards, High
wind at 2 &. a, Rain from mid-

night to 3 4. w.




XXXIX

Meteorological Olbservations.

Abstract of the Results of the Hourly Meteorological Olbservations
taken at the Surveyor General’s Office, Calcutta,

in the month of May 1868.

Solar Radiation, Weather, &e.

Max. Solar |
radiation.

Rain Guage 1

ft. 2 in. above

Ground.

Wixb.

Prevailin g
direction.

Max
Pressure

¥
1ty.

Dail
Veloci

General aspect of the Sky.

15

18

19

=
gi°
(=)

128.8

139.0

[ 132.3

134.0

18"-4’ {

1328

188.5

=
M ]
Do
o

0.02

8
S. 8. E.&8. 8. W.

S.8.W.& variable.

S.S8.E. &8.

0.06

0.07

1.06;

0.04

v
=

1.3

2.6

S. byE. & S. S.E.

S. 8. E. & 8. W.

S. W. & S.

S. 8. E.&S.8. W-

S.& 8.8. E.

21

10.0

0.5

3.1

4.6

—
e ®

.
212.3

117.4

267.6

115.5

119.7

157.4

232.1

w

Scatd. \J to 5 A. 3., seatd. ~i
to 4 r. a., stratoni afterwards.
Brisk wind from 3 to 6] P. ».
Lightning at 11 ». A

E‘louds of different kinds.
Brisk wind at 3 & 10 &. .
|\Lightning to E at midnight &
4 a.ar Thunder at 4 A Slight
rain from 2 to 4 & at 8 A, ar.

Clear to 7 A, M., scatd. ~1i to
0 p. ar., clear afterwards. Brisk
wind between 4} & 5% ». .
Lightning at 7 ». a1

lear to 7 A. 3., scatd. ~1 to
3 p. M., \~_1 to 8 p. »., stratoni
afterwards. Brisk wind from 3%
to 4} ». a. Thunder at 4 & 5 ».
s. Lightning at 5 & 8 p. A
Light rain at 5 p. M.

tratoni to 8 A. ., scatd. \i
to 11 a. ar., scatd. i to 4 ».
., overeast afterwards. Stron
wind from £} to 61 ». ar. Bris
wind from 8 to 8} »r. »r. Thun-
der at 7 & 8 p. a1. Lightning at
7, 8 & 10 p, 3. Light rain at 1§
& S p. M.
Stratoni fo 3 A. 3., seatd. \i
& ~i to 6 p. ., stratoni after-
wards. Lightning to N from 8
to 11 ». ».
Stratoni to 3 A. ., scatd. ~i
to 4 p. 3., overcast afterwards,
Brisk wind from 1 to 7} . ar.
Thunder at 1 4. ar. 33, 6 & 7 ».
M. Lnghtnmg at 1 A. ar. & from

. 6,74 &11 ». .

| Overcast to 5 a. »., seatd. \i
to 9 Ao, seatd. Tito 7 p. oar.,
clear afterwards. Strong wind
between midnight to 1 a. .
Lightning fo S\g'from midnight
to 2 A. M. &at 11 p. u. Light
rain at midnight.

v to 11 p. a. Rain at 1,10} a..

S i



Meteorological Olbservations. xI

Abstract of the Result of the Howrly Melerological Observations
taken al the Surveyor Gen®ral’s Office, Caleutla,

in the month of May 1868.

Solar Radiation, Weather, &ec.,

:

o, = ;’: “r ND.
S5 [E3sl- s b
£ :;é -:;E £ Prevailing > 5 §s§ General aspect of the Sky,
= i direction. S
SIAE (24 e R
I [Miles |
21| 139.0 S.S.E.&S8. « | ... [124.5 | BSeatd.\Jto3 a1, scatd.\~ito
8 A. M., geatd, ~1to 6 p.arc, clear
L afterwards. Thunder at 4 ». 3r.,
Slig.ht rain between 4 & 5 p. o
22 1848 | ... [S.by W.&S.S.W.[ 4.8 [142.9 lear to 7 A. 3., seatd. ~i to

5 7. M., stratomi afterwards.
‘}{igh wind between 83 & 9 vt
Lightning at 8 & 9 r. a. Slight
rain at 9% p. 1.
23 13556 ... |Variable . (1049 l Stratoni to 4 A. ., thin M to
8 4. a. clear to noon, scatd. 7
!to 6 p. M., clear afterwards.
ightning to S W at midnight.
132.2
4

24185.8| ... [S. 8. 4.7 Nlear 10 4 A. 3., scatd. ~i to

P. M.\~ afterwards. High

'wind at 3 & 4} p. o Thunder &
- slight rain at 3 ». .
; 251300 .. [S.S.W.&S.byW.| .. 150.4| Scatd. ~i to 5 r. ., stratoni
. | ;af(crwnrds.
& 26,1385 ... |S.8. W.&S. |58137.6, Clear nearly the whole day.

High wind between 63 & 67 r.
A Lightning at 7 & 8 p. M.

2711373 ... [S.&S.8.'W. ... 1156.0 | Scatd. \_i to 6 A. ar., scatd.
¥ ;i t}? 4 r. n.\\n.ignn:erwatds.

% ightning to N at 8 P, .
28 139.0 | S.byW.&S. | .. 960 Clear o/ iy 3. seatd, 73 to

| 6 7. AL, clear afterwards. :

20 1385 0238.8. W, &S. W. 241015 Clear to 6 a. 3., seatd. \i to

' 10 A, 3., scatd. 71 to 7 PN,

‘clear afterwards. Brisk wind

from 5% to 67 ». . Thunder &
g { rain at 6 v, Y

801355 .. [S.8.W. | 0.7137.3| Clearto7 A. 3., Scatd. "ito6

{ par seatd, Siafterwards. Brisk

| wind from noon to 5 r. M.
31 133.0 | 0588, by B. & 8. S.E.12.0 2002 Scuds from § 105 4. 3., scatd.
» ‘~i to 2 r. ., stratoni afler-
: ‘wards. Strong wind from 27 to
41 . a, Thunder at 4 r. A
Lightning to W, at 8 r. ar., Rain
at 4 & 5 P. M.

. N Cirri, — i Steati, i Cumuli,\—i Cirro-strati, ~ i Cuwulo strati,'~ i Nimbi
Wi Cirro cumuli,




xlhi Meteorological Observatons.

Abstract of lhe Resulls of th& Hourly Meteorological Olbservations
taken at the Surveyor General’s Office, Calentta,
in the month of May 1868.

- MoxTtHLY RESULTS.

Inches.

Mean height of the Barometer for the month... . 20.764
Max. height of the Barometer oceurred at 10 4. 3. on the 17th. ... 20.989
Min. height of the Barometer occurred at 6 . M.onthe 7th. ... 20.557

Lxtreme vange of the Barometer during the month .. 0432
Mean of the daily Max. Pressures ... ... 20.836

Ditto  ditto = Min.  ditto ... 20.683
Mean daily range of the Barometer during the month ., o 0153

o

Mean Dry Bulb Thermometer for the month s - - 843
Max. Temperature oceurred at 2 p. 3. on the Gth. S 0980
Min. Temperature occurred at 8 p. . on the 11th. ... e Wk
Eutreme range of the Temperature during the month S 26,6
Mean of the daily Max. Temperature ... Sendl Tt 9320

Ditto  ditto =~ Min. ditto, ... ool ITD
AMean daily range of the Temperature during the month... v 105

Mean Wet Bulb Thermometer for the onth ...
Mean Dry Bulb Thermometer above Mean Wet Bulb Fhermometer
Computed Mean Dew-point for the month %
Mean Dry Bulb Thermoweter above computed mean Dew-point ...

-y

Iy

-1
SO ®

8,
5.
4.
9.

-

Inches.

Mean Elastie force of Vapour for the month .. 0.851

_—

Tray grain.
Mean Weight of Vapour for the month A

S A1
Additional Weight of Vapour required for complete saturation 3.7
ean degree of humidity for the month, complete saturation being unity 0.74,

——

: Inches.
B::"fd 15 days,—Max. fall of rain during 24 hours .., 1.56
o amount of rain during the month 5.80

Ol smount of rain indie
mmeter during {)e month

Prcvailing direction of the Wind,., 8,8 by E. & S.S. W.

ated by the Gauge attached to the anemo- da
4.69
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Meteorological Observations. xliii

Abstract of the Resulls of the Hourly Meteorological Obscrvations
laken al the Surveyor General’s Office, Caleutta,
in the month of June 1S€8,

Latitade 22° 33" 1” North, Longitude §8° 20" 34” Tast.
Height of the Cistern of the Standard Barometer above the sea level, 18,11 feet.

Daily Means, &e. of the Observations and of the Hygrometrical clements
dependent thereon,

)

-
T » e
gfé . | Range of the Barometer %: !Rango of the Tempera-
SEg during the day. “é g | ture duriog the day.
E B85 ot
Date. :52 l f-;lg_ ° t
€29 | Max. | Min. | Diff. | £2 | Max. | Min. |Dift
— ' ;;".—’
= 1
Inclies. | Inches. | Inches. | Inches. o 0 o o
1 | 29.742 | 29.804 | 20.664 | 0.140 | 8457 | 928 | 772 | 156
2 J17 g88 | €36 | 152 87.3 | 950 | S0.0 4 150
3 708 q77 627 ( 50| 872 | 052 | 805 | 147
4 410|781 608 | 73| 8§78 | 962 | 805 | 154
5 697 760 | 633 127 | st | 928 | 787 | 141
G 643 o5 | 676 | 120 808 | 845 | 785 | 60
7 0604 .639 551 088 | 785 ! 704 | 70| 14
8 583 | 40| 11| 120 703 | sL4 | 973 | 4l
9 685 | 647 | 645 | 102 | 811 | 835 | 798| 43
10 515 591 507 | 084 | o804 | 834 | 784! 50
11 512|571 43 L 34| 818 | §7.0 | 785 | 85
12 419 500 | 967 [ 143 | 819 | 845 | 775 %0
13 355 A7) .300| 08| 705 | s30 | 770 60
14 “4nL 460 .351 J09 [ 702 0.0 | 784 | 1.6
15 410 | 458 361 | 007 | 807 } ‘835 | 79.0 | 45
16 306 404 | 341 | 28| 707 | 86 | 76| 50
17 450 502 400 Jo2 | 813 | 850 | 780 %0
18 . 4011 . 548 | 4D 1020 8232 l 87.0 | 780 | 9.0
19 501 550 A64 036 823 | 855 784 7
. 2 540 | 586 | 504 .os-z] 86.8 925 | 8204 10.5
21 554 500 A84, Jos ! 877 | 933 | 820/ 113
22 535 583 484 101 | s7.6 | 935 | $201 116
23 557 500 | 527 083 | 877 | 919 | 836% 83
24 589 | 635 537 | .008| 894 | 044 | 84S | 06
25 588 | 28| p18| o | sss b ooka | 705 | 149
26 867 .608 537 071 | 845 | 885 | 821 64
27 535 | 572 | 481 091 | &1 | 87.3 | 825 | A7
28 507 563 AB5 008 | 858 | 590 | 840 | 50
20 543 589 A4S0 103 | 835 | 846 | SL7| 290
30 566 634 506 128 | 822 | 846 | 795 | 51
.
e |

The Mean Height of the Barometer, as Likewise the Dry and Wet Bulb
Eleamomthr Means are dcrircd,.from the liourly observations, made during
e day, .



xliv Meleorological Olbsercations.

Abstract of the Resulls of the Hourly Meteorological Observations
taken al the Surveyor General’s Qffice, Caleutta,
in the month of June 1868,

Daily Means, &e. of the Observations and of the Hygrometrival clements
dependent thereon.—(Continned.)

- l s 3 e S s . L8 T ‘o
L] .5 . -~ % < o5k 03 = oy 3 B
& E |2 |R 2 &2 lz=3 | 2EE
s e |5 |e | & | & 585|5s3
pate| B, |@ | & |3 3 25 |Eg3 | ok
PE 8| 2| A8 | Ba ]S EEE |t
§8 (| 8 p&{ &8 | 83 (858|858
= a8 S =) = - Lokl i =
o 0 / o : [ lInchcs. ’ T. gr. ! T. gr
1 79.9 48 | 765 82 ‘ 0806 | 950 2.83 0.77
2 80.7 6.6 [#6.7 | 108 002 .58 3.83 71
3 80.7 65| 788 | 104 905 63 g4 72 :
4 | 80.6 72| 763 | 115 .890 A6 414 | .7
5 80.4 45 | 77.2 7.7 016 49 290 | 48
6 78.6 17 | 77.4 2.9 922 .95 098 | .91
7 77.8 0.7 | 77.3 1.2 919 97 .88 06
8 78.5 08 | 770 1 14 037 | 1015 .| 44 496
9 | 709 | 12| 71| =20 | 973 49 ‘68 | 04
10 79.0 14| 780 | 4 24 940 15 79 93
11 79.9 1.9 | 786 323 | 958 5 o (s 1 ) (R |
12 79.1 28 | 77.1 4.8 013 0.82 62 .86
13 78.4 11| 77.6 1.9 928 | 10.03 063 | .94
4 | 784 08| 778 1.4 934 12 44 196
15 78.0 2.7 | 78.1 4.6 885 90.53 1.51 .86 ® o
16 78.1 1.6 | 770 27 | .910 83 0.59 02 |
17 79.2 2.1 | 77.7 3.6 | 931 |~10.02 .22 80 |
18 | * 79.0 3.2 | 76.8 5.4 | 905 0.73 81 84 |
19 79.4 | 28! 77.4 4.8 922 o1 .63 86 |
20 81.7 51| 78.6 8.2 058 | 1021 3.00 77 o
o1 | %ss0 | 57| 76| o1 | 958 19 37 75 A\
22 82.2 5.4 | 79.0 8.6 970 31 21 76
23 82.5 5.2 | 70.4 8.3 083 Ab A1 a7 )
24 | 83.6 5.8 | 80.1 .3 | 1005 64 6L |75 \
25 83.4 54 | 802 8.6 008 63 33 | e
25 82.4 2.1 | 80.9 3.6 030 | 11.01 134 | .89
27 81.9 33| 797 | 54 | 0093 | 1061 96 | B4
ug 824, 3.4 %,0 { 5.8 | 1.001 68 2.15 .83
2 | 813 2.2 8% 37 | 0wos 66 134 | .89
30 79.4 2.8 | 77.4 4.8 922 9.91 63 86

Al the Hygrometricul elements are compied by the Greenwich Constants,
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B p Meteorological Olservations. : xlv
! Abstract of the Resulls of the Honrly Meteorological Observations
¢ taken at the Surveyor General’s Qfiice, Calcutla,
in the mouth of June 1868.
Hourly Means, &c. of the Observations and of the Hygrometrical elements.
dependent thereon. £
K Range of the Barometer | = . |Range of the Tempera-
S8 for each hour during &3 ture for cach hour
50 E.‘é the month. b B during the month.
= SF o
Hour. = B [ R & e }
| R4 | Max. | Min. | Dif. | £2 | Max. | Min. | Difft.
5 - 2 \f.'.'r1
' i 'f' | ~ '
J Inches. | Inches. | Inclies. | Inches. o o o o
Mid- 3 :
y night.; 29.572 | 29.77 20.392 | 0.378 82.0 86.6 78.5 8.1
1 557 761 iy A02 8l.83e| BG4 77.5 8.9
2 544 755 348 407 81.7 86.2 | 778 8.4
3 B34 748 B4l 407 81.4 86.0 77.5 8.5
4 o2 739 38 401 81.8 86.0 77.3 8.7
N (5] 535 755 323 432 §1.0 858 | 77.0 8.8
_' 6 b47 | 68| 325 | 443 | 809 | 857 | 775! 82
7 05 g7l 341 430 81.8 87.0 77.6 9.4
: 8 579 99 848 A51 82.9 88.7 77.6 | 11.2
13 9 588 S04 855 A49 853.9 90.5 77.3 | 182
‘ 10 | .60 795 361 | 434 81.7 92,5 | 776 | 149
11 685 783 o0b 427 §5.3 93.4 78.0 | 154
. | |
Noon.| .676 | .777 302 | 415 858 | 040 | 782 158
1 H550 | 70T [e 3441 303 | 863 | 4.2 | 782 160
- S0 | T3 30| 878 | 868 | 950 | 727 | 108
4 3 621 601 | .328)| 868 | 866 | 9062 | 778 184
4 606 | 677 | B1271 365 | 864 | 950 | 78g 16.8
5 503 | 672 | .30 ' 363 | 85.9 | 948 | 785 | 166
6 [ 509 604, 435 | 820 | ‘854 | 038 | 783 | 1565
7 528 092 350 | 333 84.2 91.6 78.0 | 135
8 | 519 g4 486 | .328 §3.6 | 910 | 78.4 | 12.6
9 568 | z39| 399 | 3% | s28 | 805 | 784 | 11
10 682 | 64| 410 | 544 | (825 | 804 | 7801 114
11 581 | .758| 809 | 359 | 822 | 880 | 978 | 105
| )
| l .. @ | ]
[ &1 LAk Ll (e
{

The Mean Height of (he Barometer, as likewise the Dry and Wet Bulb
Thermometer Menns are derived from the observations made at the several
hours during tie month.
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Meteorological Olservations.

Abstract of “the Resulls of the Howrly Meleorological Olservations
taken at (he Surveyor General’s Office, Calentla,
i the wmontl of June 1868,

dependent thereon.—(Continued.)

o« Hourly Means, &e. of the Observations and of the Hygrometrical elements

_ - =
g : 53 e v | B ]
2 S 4 E 5 4 g8 } ESuE 8 o
BotEl & | R 2 e L EEE By
Z e e | B & 8 | BEE |2eE
A ShdRdlive 2 28 |B&E | 228
Hour.[ B |8 /A | b S | e | L Fd | BEG
l\g :5 % '8 = o I ..733 : 'E = Ef g_a
ERla 2| By | ‘B ESGEa =R
5t R T
23 | 5| S| A% | gF | g9 |FF% (g5
. ‘ G
0 J o o [ Inches. | Togr. | Toge
Mid- L
night.| 79.0 21 | 784 3.6 | 0952 | 10.23 1.24 0.89
1 79.8 2.0 | 78.4 3.4 952 25 Jb .00
2 50.7 2.0 783 3.4 049 22 .15 .90
8 74.5 1.9 | 78.2 3.2 046 .19 .08 0
A 70.5 1.8 | 782 3.1 946 19 05 | ol
5 703 1.7 | 781 | 2.9 043 16 0.98 01
6 | 793 | 16| 7831 27 | 916 19 01 .02
7 707 9.1 | 789 36 046 a7 1.28 .89
8 20.0 2.0 | 78.0 4.9 940 .09 0 .86
9 80.2 8.7 | 77.6 6.3 023 9.95 2,18 .82
10 80.6 4.1 | 707 7.0 031 A6 45 .80
11 §0.9 4.9 | 775 8.3 925 .58 .05 57
-
Noon.| 807 5.1 | 771 87 | ".013 g 3.09 76
1 81.0 53| 7713 9.0 | "1 .80 22 75
2 £1.0 83| 773 0.0 019 80 22 75
3 81,1 5.5 | 778 88 034 95 .19 76
4 81.1 534 174 9.0 022 i 23 5
5 81.1 4.8 7.7 8.2 031 01 2.93 a7
G 812 | 42| 78.3 7.1 040 | 10,14 .51 80
7 80.7 | 35| 782 6.0 048 13 a1 83
8 80.3 | 8.3 | 780 66 | 040 07 1.96 81
a §0.1 27| 482 4.6 016 15 .60 .86
0| 800 | 951 a3l 43 | 0w | a7 A7 87
11 79.8 23 | 78:2 3.9 946 A7 84 .88

All the H )’ﬂl;'irvumlricul elements ave computed i)y the Greenwich Constants.

ALY e ThesTran v
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Meteorological Observalions.

xlvii

Alstract of the Results of the Hourly Meleorological Observationse
taken at the Surveyor General’s Office, Calentla,
in the month of June 186S.

Solar Radiation, Weather, &c.* .
s/ - &
4 "g‘ a ?ﬂé—é, Wixp. « _

Do BBl | E| 22 | General aspect of the S
& 55 Q;.E gl’ Prevailing i g ’ "E'{E eneral aspect of the Sky.
5 = £ @irb‘ direction. ZFE_,I QE

o |Inches 1 |Miles|
101394 .., [B.8.E &S W.| 15185.2| Scatd.\..ito5 a2, seatd. @i
to & par., seatd. i afterwards,
Fresh breeze from midnight to
; 10 A. 31, & froin 4 to 5 p. M.
2/187.00 ... (S.hy W.&S.8.W.| 0.4110.0 | Clear to 2. ar,, seatd. ~i to
' \7 P, 3., clear afferwards.
81871 ... S.W.&S. 0.8114.2 | Clear to 8 4. 3., scatd. 7 to
R | <16 2. ., clear afterwards.
41370 .. (S.&S.5. W. v 11413 Clear to 7 A. a1, seatd. 7i
- | lafterwards.
5 137.0| 0.168. & 8. E. 6.4,181.2 | Sentd. ™ to 8 aar\+ito 11 4.
3. Overcast to 2 p. at. Seatd. N\
r ‘afterwards. High wind from 11
rt'o noon, Rain from noon to 2
PO
B 0.40/E. S. E. 2.0157.0 | Seat@. \to 8 A. 3., Overcast

* 8 .. | 2@88E&8SW..
9 .. | 0.228.8.W.&S.byW.| ...

100 ... | 1.248. W.&S.8 W.

1 b1 S

T2 0.77S. 8. W. & S, 5.5

~r

13 ... 5.85 8. W. & W.N.W.| 6.5

4 ..,

-~

34555, W. 3.y

T 535 E.8.E, E.&S.S.E.| 442455

1348, S.8.E.&S.byE.| 472545

alterwards. Brisk wind at 93 .
ar., & from 2} to 11 »ar. Thun-
ider at 9 & 10 a. ar. Slight rain
}frnm 0L Ao, 107 P A, & ot
11 p. ar.

Overcast. Brisk wind at 10}
A. A Rain whole day & night.

Overcast-Rain from midnight
to 1 v a6, & drizzled at 5 &
0P, Al

63.9 | Overcast. Lightning to 8 at
1 aar. Light rain after intervals,
180.3 | Overcast, Brisk wind from 1

o 3 ». 3, Rain nearly the
iwhole day & night.

Overcast nearly the whole day
\& night. Brisk wind from 10%
|A. 3., to 7 », st Bain feom 2 to
18 4. M., & from 3 to 5] 7. M.
342.4 | Overcast. High wind from 9
i, ar., to 11 ». 3. Rain nearly
ithe whole day & night.

Overcast, High wind from

imidnight to 5 A. ae & from 9 to
11 r. . }}uin nearly the whole
day dgnight.
200.4 | .(,)\"('bl‘l(‘nsi. Brisk wind from
103a. M. to B3l v, & at 8 &
r1() 7. a. Hain nearly the whole
lday & night.

437.0
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Meteorological Observations.

wllstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Caleutta,

in the month of" June 1868,

Solar Radiation, Weather, &c.

te,

| Da

3

18] ...

19

20

1132.0 1 03

Wixbp.

radigtion.

Prevailing
direction.

ft. 2 in. above)
Ground.

Max. Solar
Rain Guage 1

Max.
Prossure

Y

1

Veloe

General aspect of the Sky.

=
o

S. 8.W.

SW,S8W&WSW
o

1.4618, 8.W .&S. S.W.

1.09/S. W. & W.S.W.

0.11{S. W.& 8.

130.4 i

|
131.4! o011

[W.
SSW, SW& S by
S. W.&S.5.W.

|
)

|
|
|

5

S. 8. E. &S.5.W.

S. by E.&AWS. W, .

a
(=

=
2
2
@

1.8

2.5

133.0 ]
181.0 |

| :
120.0| 0.5708. 8. W. &S.W.

|
|
|
i 0.24§8. 8. E.

ShyW,SW&SSW) .

&2 Dail
©3

=

342.4

263.2

1135.0

80.7

5.2

0.8

64.5

97.

143.2

Overcast. High wind from 63

A 3 toll poar. Rainat4, 7&
8% A. a0, & at 10 p, a1,
Overcast. Brisk wind from
midnight to 4} &. ar. Light rain
from midnight to 8 A, 3. & at 8,
10 & 11 . a1,

Overcast nearly the whole
day & night. Brisk wind at 10
A M., &Trom 2 to 3 p. ar. Rain
from midnight to 9% &. a., & at
9% P, M.

Overcast. Brisk wind from10%
A. M., to 8 p. M. Light rain at 2,
4} & 9% A. ., & from 4% to 11
P. M.

Overeast. Brisk wind from 23
to 8 A, 3, Light rain from mid-
night fo 2 A. .

Stratoni to 6 A.ar., clear to 11
A. 3., thin \i to 7 ». u., clear
afterwards.

Clear to 2 p. M., thin\ito 6
P, stratoni afterwards. Light-
ning to W. at 8 p. . Light rain
at O p. M.

Stratoni to 8 A. ar., seatd. \i
to 7 A. 3., scatd, M1 to 11 A, ar.
Scatd. \i to 3 p, ar, clouds of
kinds afterwards. Brisk wind &
rain at 8% . M. Thunder at 9
r. . Lightning from 8 to 10 p. ar.
Stratoni 25 a.a. \-ito 7 p.u.,
clear afterwards.

Clearto 3 a. x., stratoni to 8
A, 3. Thin “afterwards. Light-
ning to N. at 8 p. 1.
Clear to 4 x. ., scatd. \~i to
I8 A, a1, scatd. ~i to noon, stra-
iton1 to 7 p. M., overcast after-
wards. Strong wind at 8} ». M.
Thunder & iightning at 8 &
9 r. 3. Rain from8} & 10} ». ac.

‘~-11034. a., overcast to 7 P.
M. \-i afterwards. Thunder at
1 p. M. Rain from 2} to 5 a. a.,
&atle M




Meteorological Observalions. xlix

Abstract of the Result of the Hourly Meterological Observationg
y taken at the Surveyor General’s Office, Calculla,
in the month of June 1868.
Solar Radiation, Weather, &e.,

5o [k W
s |o IND.
s& |33~ 5

g :.‘é‘ :2'.5 g Prevailing |4 é %%‘ General aspect of the Sky.

5 = 8 FNo direction. FE A=

3 &l T
1 (Mile -

27 Nt 1S BiWL & 8. ... |138.7 | Stratoni to 8 A. ar. overcast,

; . ‘afterwards.

y L0 s e IS8 W, & S. W, 0.2 150.7 | Overcast to 4 a. ., strafoni
to 11 A. 3., overcast to 7 ». .,
stratoni afterwards. Drizzled

| between noon & 1 ». ar.

j - 200 ... e 1808.W,S8.&8.W. 0.3 1235.7 | Stratoni to 2 A. ar.. overcast

- to 4 . M., stratoni afterwards.
. Light rain from noon to 1 ». ar.
30| ... 0.55(S. W, &S. 8. W. | 02145.0| Stratoni to 4 ». . Mito 8

‘A, M. 7i to 6 p. A, stratoni
afterwards. Slight rain at9 A
& between 1 & 2 p. ar. Rain from
10 to 11 ». ar.

2

Pty

|

| Y | e v

"'""—'TjSt TS T i O S

- \di%‘i‘:;o ctl.lmuh“ 1,71 Cumuli,xwi Cirro-strati, ™1 Cumulo strati,~ i Nimbi
o




Meteorological Observatons.

Abstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General's Office, Calculla,
in the month of June 1868.

MoxTrLY RESULTS.

Inches.

-
Mean height of the Barometer for the month... e 20.552
ng. height of the Barometer oceurred at 9 A ar. on the 1st, L 20,804,
Min. height of the Bavometer oconrred at 5 e, ar.on the 13th. ... 29.309
Ltreme range of the Barometer during the month v 0,495
Mean of the daily Max. Pressures ...

4 i e 28,606
Ditto  ditto ~ Min. _ ditto v 29,495
Mean daily range of the Barometer during the month .., o 0111
-
o

Mean Dry Bualh Thermometer for the month .., ah d or i 8316
Max. Temperature ocenrred at 3 p. at. on the 4th. e 962
Min. Temperature oceurred at 5 A. 3. on the 13th. ... ... .. 77.0
Lixtreme range of the Temperature during the month svept 1002
Mean of the daily Max. Temperature ... S g o 7Y
Ditto  ditto Min. ditto, . 798
Mean daily range of the Temperature during the month.., . 1 |

. —

- Mean Wet Balb Thermometer for the menth

th .. w803

Mean Dry Bull Thermometer above Mean Wet Bulb Thermometer 3.3

Computed Mean Dew-point for the month S AT IS 7810

ean Dry Bulb Thermometer above computed mean Dew-point ., 5.6

Inches.

Mean Elastie force of Vapour for the month ... e e 0.940
-

Troy grain,

Alean Weight of Vnpom' for the month A v 10,07
Additional Weight of Vnrpour required for complele saturation ... 196
Mean degree of humidity for the month, complete saturation being unity 0.84

Inches.
Rained 22 days,—Max. fall of rain diving 24 hours Lk s
Tatal amount of rain during the month \ 26.61

Total amount of rain indicated by the Gange attached to the anemo-
meter during the month 17.80%

Prevailing direction of the Wind... 8 8. V\"‘.“S. W. &S

# Tho amount of rain eotld not be determined by the Anemomncter on | .
13th & 14th owing to the paper tearing.




ical Observations taken at the Surveyor General's Office, Calcutta, in the month of June. 1868.
MoxtaLy Resurrs.

Abstract of the Results of the Hourly Meteorolog

lar wind blew, together :lvith the number of days on

eluil

hour any part

hen any particular wind was blowing, 1t raine

given

g« the number of days on which at a
which at the same hour, w!

Tables shewin,

MMeteorological Observations. I
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Meteorological Observations. lii

Alstract of the Results of the Hourly Meteorological Observalions
taken at the Surveyor General’s Offive, Calcutla,
in the montk of July 1868.

Latitude 22° 33" 1” North. Longitude 88° 20" 34” East.

Height of the Cistern of the Standard Barometerabove the sea level, 18.11 feet.

Daily Means, &e. of the Observalions and of the Hygrometrical elements
dependent thereon.

Ce
o8 Range of the Barometer = = !Rnngo of the Tempera-
a2 during the day. "i g | ture during the day.
- E.a
o e 20 i —
Date.| =25 ' |
€29 | Max. | Min. | Diff. | €2 | Max. | Min. | Diff.
- ;H
~ | |
Inclies. | Inches. | Inches. | Inches. 0 0 0
1°| 20.581 | 20.625 | 20.537 | 0088 | 838 | 900 | 79.0| 11.0
2 593 | 638 | 553 | 0S5 850 | 891 | 824, 67
3 595 | .637| .6671 .080| 883 | 934 | 80| 9.4
4 564 | 603| 515| .087( 886 | 930 (85| 75
5 586 | 30| si0| .080| ss1 | 930 | 840! 90
6 20| e87| .w67| a2 862 | ore | 805 | 111
7 668 | 23| 24| 00| 89 ! 910 | 818 92
8 o5t 12| 80| a32| 859 | 914 | 820| 94
9 S74| 627! 498| a9 858 | 908 | s2n| 88
10 69| 615| .532| .083| 788 | SL53 | 760 | 85
11 590! 633! 20| di3| 825 | s7.0 | 80| 70
12 6l6| 662) 566| .006| 848 | s06 | sus| 9a
13 | 90| 620! B38| 005| 8ko | 835 | 810 7.5
14 565 | 609 | 508| .01 833 | 880 [ 798| 84
15 515| 586 | .479| o7 | 835 | 87.0 | 88| 63.
16 | s67| 28| .822| .106| 83.4 | SCO | 810 | 50
17 602 | 603| 54| 119| 823 | 859 | 707 | 62
18 599 | 654 | 528| 26| 833 | 872 | 8S10| 62
19 530 | 90| .457| 233, 850 | 895 | 8L0o| 83
20 463 | 507 | .890 .117] 83.3 | 925 | 832 | 93
21 495 536 452 .().s‘%' 85.4 | 9{.4 | 83.0) 84
22 513 576 430 126 83.6 87.0 | 81.0 6.0
23 582 | 630 | 625 .l114| 8L9 | 840 | 800 | 40
24 032 671 593 078 | 838 ‘ 87.7 | 79.5 | §.2
2 | 618| .60l .537| .123| 829 | 877 | 80.6 | 7.1
26 562 613 501 J12 | 834 | 871 | 8151 6.8
27 552 | 608 | 407 | .1l1| 825 | 8.5 | 800, 65
23 b7t 637 | 613 224 | 829 | 877 l 79.7 | 80
29 618 070| .575| 005| 818 | 866 | 789 | 7.7
30 64| 698 | .60l 065 | 827 | 873 | 180| 03
81 636 | .w6o8| 57| 41| s36 i 885 | 802 | 83

— S

The Mean Height of the Barometer. as likewise the Dry and Wet Balb
Tlm:-lmomctcr Meauns are derived, from the hourly obscrvations, made during
the day.




it . Aleteorological Observations.

HAlstract of the Resulls of the Hourly Meteorological Olservations
taken at the Surveyor General’s Office, Calculla,
in the month of July 1868,

MDaily Means, &e. of the Olzervations and of the Hygrometrieal elements
{dependent thereon.—(Continued.)

' " », T E . T ol
b e s S P Bt
= = = 1 o] 2= he B2
= ) & 4 3 RS = T B BT 5
- = o'=F fae
3 s £ | 8 S8 |88 | 52w
Date.| B. | B | B ® 2 e |TEa| 858
28 |2 13 (5, | 55 | B8 |2ed|BER
GE A | m | AR ES |oEEIt g
& g b5 | 8% | &% |Bee | 858 ¢
| ] el s - e 0l 16 il - ey
)
0 0 o ' 0 ] Inches. | T. gr. | T. gr
1 ( 801 | 37|775| 63 | 0925 | 992 | 218 | 082
2 | 818 | 32| 70.6| 6.4 | 989 | 1058 | 1.95 .84
3 | 828 | 65| 795| 88 | .98 47 | 333 76
4 | 832 | 64|80 86 [2oo1 | 62 | 30 | 78
5 | 827 | .b64| 795| 86 | 0986 A7 25 | .16
6 | s14 | 48| 780 82 | 940 03 | 296 | 7
7 | 810 | 49| 77.6| 83 | .98 01 96 a7
8 | s1.1 | 48| 77| 82 | .931 94 93 a7
9 | 819 | 89| 792| 66 | .976 | 1041 42 81
10 [ 773 | 16| 761| 27 | 885 | 957 | 087 .92
31 | 808 [("22|788| 87 | 964 | 1036 | 1.28 80
12 | 813 | 85| 88| 60 | .964 81 | 215 83
13 | 810 | 30| 789 &1 | .067 37 | 180 85
14 | 807 | 28| 789 | 44 | .967 39 54 87
15 | 810 | 25| 792 43 | .97 A8 52 87
16 | 818 | 21| 798| 86 | 995 66 30 89
17 | 802 | 21| 787 | 386 | .961 33 25 89 |
18 | 810 | 23| 704| 39 | .08 54 39 88 \
19 | s22 | 28| s02| 48 | 1008 a7 76 86 '
20 | 8§25 | 88| 798| 65 | 0995 60 | 242 81 )
21 | sz2 | 32| 800 854 | 1001 70 | 198 84 o
22 80.9 27| 790 46 | 0970 A0 63 87 | !
23 | 802 1.7 | 790 | 29 970 A1 00 A1 i
24 §1.3 25| 705 | 43 086 o7 53 87
95 | 813 | 26| 79.5| 44 | 086 57 56 87
26 | 818 | 21| 798| 36 | .995 66 30 89
27 §0.3 22| 788 3.7 RIS 36 28 89
23 | 708 | 31| 776| 63 | 938 | 097 82 85
9% | 787 | 31|765| 63 | 898 | .63 75 85
30 | 706 | 31| 774| 63 | 922 \ 91 81 85
31 I 6 | 30| 785| 51 | 655 | 1025 | 48 | 85
! |

All the f(ygromaricnlwelc;ne_lxts_n;—comp_lxt;‘d—iﬁhcEGiécr‘x_\\' ich Constants.



Jeleorological Observations. . - liw

Alstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General's Qffice, Caleulle,
in the montk of July 1868.

Hourly Means, &e. of- the Observations and of the Hygrometrical elements
dependent thercon.

=R Range of the Barometer | = . |Range of the Tempera-
o=, for each hour during. A= ture for each hour
.Ef'g % the month. b 2 during the month.
- %
Hour, :ﬂ gﬁ* ! (=) é }
2 ; :
A% | Max, Min.. | Diff. E2 Max. | Min. | Diff.
=2 | &5 |
Inches. | Inches. | Inchies. | Inches. oy o ) o
Mid-
night. 29.528 29.-272; 29.:;25 Oigg g:}g 33.5 73.8 gz
1 .5~ G . )5- L Yy 5 7 .5
2 D76 652 472 180 81.9 86.5 78.4 8.1
3 D09 64T 473 A% 81.6 86.0 7.0 9.0
4 fyil) 6490 A71 178 §1.4 85.9 76.5 H
) BT70 KibiH A76 180 81.2 85.5 76.5 9.0
6 H83 L66 A79 A8T 81.3 85.5 765 9.0
7 599 | 689 | 408 (- .90 | 830 | 857 | 75| 83
8 611 00 500 200 83.1 88.0 76,5 0 11.5
9 G619 Jg07 496 211 | 844t 84,5 76.0 | 135
10 625 12 | 493 219 85.9 9.5 76.9 [ 13.6
11 620 | J23 A0l 232 86.1 00.9 76.5 | 144
Noon., 605 | 409 | 473 | 236 | 867 | 022 | 77.0| 15.2
1 592 | .G'Js‘ 443 253 87.1 g3.0 | ?_7-1 153
2 | 2| o3| 48| 265 | 874 | 94| 80| 164
3 | 8531 650 1) 239 | 873 SR
4 539 | 627 | 893 | 234 | 873 2.5 | 796 | 129
5 532 624 800 | 234 86.9 l r’ 80.0 | 125
<7i B30 | 631|420 202 | 861 | -%ﬁ : §‘Jg %;’3‘(;
Hsl 58 A42 216 84.8 5 | o
8 579 | 660 | 60 | 200 | 842 | 40.0 | 729.9 | 180
9 .BY9 683 A84 | 199 83.7 88.7 | 02| 9.5
10 B10 | 687 BU7 | 180D §3.3 | 880 | 789} ¥9.1
11 600 083 502 | 181 82.9 87.0 | 1932 | I&
i ]
| | izt

The Mean Height of tllc Barometer, as likewise the Dry and Wet Bulb
Thermometer Means are dorn‘cd from {he observations made at the several
hours during the month,



Iv . Meteorological Observations.

Abstraet of the Results of (ke Iourly Meteorological Olservations
taken at the Surveyor General's Office, Caleulla,
in the wonth of July 1868,

Hourly Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.—(Continued.) .

. % R 8. |e=n e
§ nlpgalel okl |78 88 | oS24 |55
B |E |8 |8 |8 |5 [8x8 |85,
= o ‘o =} e 3 L = (" Dirred
= = £ = = 2 |228 |° 3'5
Hour. ‘g 2 (a8 |2 3 ] : £5 | 222
- = 4 3 ] ) o
eS| 2 |2 |8, |85 | B3 |2ud | 282
sg | A | B | RE 22 | g E8E | g2
g | B | 8 | B8 | 82 | 85 |=9E | 558
=i a S am e z.ﬁ ZF s |z®S8
[ 0 o o Inches. | T.gr. | T. gr.
Mid-
night.| 80.4 2.1 |- 789 3.6 | 0.967 | 10.39 1.25 0.89
1 80.4 1.8 | 79.1 3.1 473 A7 07 91
2 80.2 1.7 | 79.0 2.9 A70 A4 .00 91
3 §0.1 1.5 | 79.0 2.6 H70 Ak 0.90 92
4 79.9 1.6 | 78.8 2.6 D04 38 .80 92
6 79.8 14 | 78.8 2.4 H64 A0 81 93
6 79.8 1.5 | 78.7 2.6 61 .35 89 92
7 80.3 |« 1.7 79.1 2.9 973 A7 1.00 91
8 80.6 2.5 | 788 4.3 G664 36 b0 87
9 80.9 3.5 | 7184 6.0 052 .19 2.12 .83
10 81.2 4.1 | 783 7.0 949 14 .50 .80
11 81.6 45  78.4 7.7 52 15 .80 a8
Noon.| 8LS8 4.9 | 78.9 7.8 067 .30 88 78
1 82.0 5.1 ’ 78.9 8.2 D67 850 8.03 a7
9 82; 5.1 79.2 8.2 76 39 06 79
g | 821 | 652|790 83 | .90 .33 08 57
4 82.2 51| 70.1 8.2 973 .36 .05 a7
b §2.0 4.9 | 79.1 7.8 073 .36 2.89 78
6 | BLO 42| 10| 7.1 070 .35 60 .80
7 81.3 35| 788 6.0 004 3L 15 .83
g | sia | 30791 81 | 973 | 42 | 183 85
o | 808 | 29(788| 49 | .964 34 73 .86
10 | 806 | 27| 787 | 46 | .96l 31 62 86
11 | 806 | 23| 70| 89 970 A2 37 88

All the Hygrometrical elements are computed by the Greenwich Constants.




Meteorological Observations. Ivi

Abstract of the Resulls of the Hourly Meteorological Observations
taken at the Surceyor General’s Office, Caleutla,
in the month of July 1868.
Solar Radiation, Weather. &e.

® =i
K s & E-’: - | Wixp. |
R2 |S= 5| I
$| 48 :_2.5' 5| Prevailing ’g ;5 _E.-g- . General aspect of the Sky.
& :._3 S é:x&l direction. ZSIQ{ QE I
NRC Inclies A an e | (l)bz lé\‘}iles’ ) : 3
i . W.&S.S. W.| 0.2 227.1 ﬂ\mn ‘%d\;l to 7 A. ar. Stratont
‘afterwards.
2 S.8. W. &S. ... [248.0 | Stratoni to 6 r. ar. Scatd. \i
'nfterwnrds. Light rain at 5 A. ar,
31300 .. S.W.&S.8.W.| .. |598| Chiefly stratoni.
41350 ... [S.S.W.&S8.W, o5 132.7 | %‘{lio:}y nzmton!.
v 6/ 1360 ... IS. 2| 53.7 hiefly stratoni.
- 6/1302| .., (S.S.W.&S. 0.5(171.8| Clouds of different kinds.
Lightning to N. at 8 £ 9 p. .
711310 .. 8.8.W. 0511861} Chiefly seatd. i. Drizzled at
P. M.
8 133.0| .. [S.8. W.&S.byW.! ... [210.3 | Clear to 2 A. a. scatd. 7i fo
4 p. a., scatd.\i to 8 p.ar., elear
afterwards.
913221 ... |S.8. W. 2.2 '1282.9 p Scatd. 7i to 3 4. 3., seatd. \i
'to 6 r. M., stratoni afterwards.
\ Lightning from 8 to 10 ». .
0 ... | 347 S.&S. by E. 0.3 250.4 | Overcast. Lightning frommid-
might to 3 &, ., & at 11 2. .
Thunder from 2 to6 4. 3. Rain
{from 1% A. 31, to 3 . ar.
210 8, &8S. 8. W, 5.6174.1 | Overcast to 2 ». 3. \i &

|stratoni afterwards. High wind

13 {at midnights Thunder & Light-
14t ning at midnight & T a. a. Rain
15 from miduight to 3 A ar,

16 5| ... [S,S.W.&S.8.W.| .. [1289]| i to 3 A . Titodr .,

17 _em 3 stratoni afterwards.

Py S. by E. oo 1105.9 | Chiefly ~i. Slight rain,at] &

- Gr M.

14 .. | 035 S.E &8 8. E. |..[1235| i & steatoni. Light rain from
S.

; { 18 A. M., to 4} poar, &at O e, .
A 151300 0.34 S. 8. E. & 8. v 11483 | Clear to 2 a. ., clouds of
\different kinds to 7 ». 3., clear
afterwards, Rain at 4, 7, & 11}
A M., & at 3 & 5 P ;
16, .. | 040 S. by E. & 8. . 11415 | Clear to 2 a3, seatd. 71 &
MAoi afterwards. Rain at 5, 81,
10 & 11 Am, &at 25 &7 r o
1TES % 123 8. 8. E. & S. 0.9135.3! Overcast to 3 p.3. Tito6
. 3. \i afterwards. Thunder at
3 4. ar. Lightningat 2 & 3 &,
Rain from 2 to 6, 10 & 11 AL w1,
&Lat 3 & 5% p.oa.
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Rleteorological Olbservations.

Abstract of the Results of the Hourly Meteorologival Olservations
taken at the Surveyor General’s Office, Caleulta,
tn the month of July 1868.

Solar Radiation, Weather, &e.
- o
e e ND.
22 El P
neS |2 = - = s .
&l a5 §l :(l;rm'niling E ?!_?g General aspect of* the * Sky.
2l 8 g [Eas irection. =SS 2
alksiall~F CEIRE
o |Ineches Ih | Miles
18| ... 0.02 S. by E. & S. 0.3 130, Clear to 3 A. M. ~ito 9 A, M.,
overcast to 2 p, M. Nito 7 r. oo,
clear afterwards. Slight rain at
9, 1) & noon.
19/ 133.5 | 0.14 IS.S. W.&S. by W. 82.5 | " Seatd. 71 to 7 p. A, clear &
lightning to N W afterwards.
\ Rain at 3% A, >r.
20(138.0 | 0.35 |S.byW.& variable 74.1 | Scuds from S bl' W tod 4.
~d to 10 A. a. 71 afterwards.
Thunder at 45 ». at. Lightning
at midnight, 4 A 3. &at8 & 11
[S. E. . 3. Rai at 6 ». ar.
21/ 130.4 | 0.20 [S.S.EEbyS.&E.| 2.7 73.2| Clouds of different kinds.

22 ., 0.18 8. 8. E. & 8. L.

23 ... 0.78 1S. &£8. 8. W,

24/ 132.5 S. & S. by W.
0.22 8. & S. 8. W.

‘ -
0.78 S.by W.&S.by E.

Brisk wind at 1} p. ar. Light-
ning from 2 to 4 A. a. Rain at
1% & 114 p. a1,

Chiefly stratoni. Brisk win¢
from ¢ A. a1, fo 94 p. 3. Ligh
rain at 8% & 11} A. ar.. & at
3% & 5 p. M.

Overcast. Brisk wind at *
A. M. Rain at 1 & from 4 to
ALM, &at], 25 & T e M. 2

Chiefly stratoni, Brisk wi
at 31 p. ar. Drizzled at 10 87

Clouds of various kinds. .83
from 1 to 3 p. a. .80

Stratoni to 6 a. M. ° 78
A. ., stratomi to 3 p. M.
afterwards. Rain at 1134 A, ar,

3.2 [184.8

2.0173.1

1.6 201.4
0.5 212.9
1.0 ‘IOG.I

26, 129.0
97 130.4 | 0.10 |S.8.E,8.&S.byE.
28 m-m..-;! 0.00 1S.E. &S. 8. E.
| :
019 |B. 8. E. & 8. E.

20 119.5
|

30 ... | 0.08

31{ 1200 | 015 S.hyE.&8.hy W.

l

S.5,8.8.B.&Shy T

A meteor of unusual brilliancy

passed at 8% p. M.

| Cloudsofdifferent kinds. Light

irainat 7 &B A &at3lkbrear

1.81169.8 | Overcast to 5 A. M. 1 after-
| wards. Brisk wind at 1 & from

0.4 148.6

JtoH e, . Light rain at mid-
night & at 1, 2 & 6 p. ar.

Seatd, N1 & i, Brisk wind
from 9% to 10§ A. 3. & trom 4}
to 6 p. 3. Rain at 11 A. ar. & at
1,2,5 &6 p. a1,

2.6 245.1 | Chiefly ~i. Brisk wind from
| 12} to 2 »p. a. Light rain from
{11 A. a1, to 3 po oA,
0.6 188.7 | Scatd.~i & ~i. Rainatl,2, 4
& from 74 to 10 a. M.

3.1 255.4

\i. Cirri, — i Strati, ™1 Cumuli,—
i Cirro cumuli.

Cirro-strati, ~ 1 Cumulo strati,'~1 Nimbi

~u

i S —— A



Meleorological Olbservalons, Tviii

Abstract of the Resubls of the Honrly JUcicorological Olservations
taken at the Surveyor General’s Office, Calentla,
in the month of July 1868,

MoxtaLY Resurrs.

Inches.

Mean height of the Barometer for the month. .. . 20584
Max. height of the Barometer occurred st 11 4. 3t, on the 7th, ... 29.723
Min. height of the Barometer oceurred at 5 p. 3. on the 20th. ... 29.390

Fatreme range of the Barometer during the month .. 0333
Mean of the daily Max. Pressures .., e 20,634
Ditto  ditto  Ain.  ditto o 20.527
Mean daily rauge of the Barometer during the month .., v 0107
]

Mean Dry Bulb Thermometer for the month ... IO
ax. Temperature occurred at 2 & 3 p. a1, on the 3rd. S gy 2o py D01
Min. Temperature occurred at 9 4. 3. on the 10th. ... .. .. 760

Extreme range of the Temperature during the month .., ... 17.4
Menn of the daily Max. Temperature .., Yo 887

Ditto  ditto  Min.  difto, ... . 809
Mean duily range of the Temperature during the month... 7.8

_ Mean Wet Bulb Thermometer for the month .., . 8LO
1 Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 3.2
15°0mputed Mean Dew-peint for the month . 88
14 fean Dry Bulb Thermometer sbove computed mean Dew-point ... 5.4
ig Inches.
17 ~can Elastie force of Vapour for the month .., e, we 0,964
Troy grain.

Mean Weight of Vapour for the month e 1034
Additional Weight of V apour required for complete saturation ... 1.90

Mean degree of humidity for the month, complete suturation being unity 0.85

Inches,
Rained 23 days,—Max. fall of rain during 24 hours ... we 97
Total amount of rain during the month - 1117

Total amount of rain indicated by the Gange attached to the anemo-
meter during the month %
Prevailing diveetion of the Wind... ... S. &8 8. W,

* The amount of rain on the 26th could not be determined by the Ane-
mometer as the string connecled with"the gauge got loose after one discharge.

0.10%
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Meteorological Olsercations, Ix

Abstract of the Results of the Hourly Meloorological Observations
taken at the Surveyor General’s Office, Caleutla,
tn the month of August 1868S.

» Latitude 22° 33" 1” North. Tongitude 88° 20” 34” East.
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet.
Daily Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.

BN = . |
2 2 . | Range of the Barometer = = Range of the Tempera-
=25 during the day, . = ' ture during the day.
| 8 B £g |
Date. | = 2o | RE | | s
| 827 | Max. | Min. | Dift | £2 | Max. |Min. [Diff
' - "'_:‘E:
X - ! | | L
' | ;
Inches. | Inches. | Inches. | Inches. o ’ o ' DA 0
1 |
1 29.590 ' 20.635 @ 29.520 0.115 863 ! 910 80 90
2 604 . 61| 543 J18 | 823 l 85.0 | 780! 7.0
3 680 681 484 L1387 85.5 91.0 806 | 10.5
4 o4l 505 A78 A17 85.9 l 90.2 { 82.6 7.6
b B11 Da7 462 095 85.8 924 | 80.7 | 11.7
6% | 462 Sl 395 Jd16 | 836 | 87.0 | 815 | 5.5
7 487 | 546 | 430 | .116| 829 | 868 ! 804 | 64
8 D42 D88 498 L0890 S0.6 - 825 | 79.7 | 28
9 527 | 576 | 470 06| 833 | 913 | 708 | 115
| 10 515 565 447 J18 | 86.4 | 915 | 819 ( 986
11 488 ikl Aol 140 822 | 884 75.6 | 12.9
12 467 | 527 | 420 0L | 78.6 812 | 77.0 | 4.2
13 435 002 302 | 10 792 | 8056 | 775 3.0
14 496 | 549 453 096 79.2 82.4 | 76.5 5.9
15 521 | 575 A7d 100 80.2 820 | 79.2 2.8
16 612| 559 | .as1| 18| 836 | 860 | 792 | 68
17 518 565 A54 J11 [ 801 | 820 ‘ 788 | 3.2
18 G600 L7606 B34 142 818 | 846 79.5 5.1
19 646 | 701 S0 | 111 847 894 | 798| 9.6
20 099 637 040 | 097 85.0 89.5 | 80.5 | 9.0
o 21 AT6 615 | 537 078 | 843 80.5 79.8 9.7
22 S8(0) 631 543 088 86.6 |+ 91.8 ’ 82.9 8.9
23 627 691 HS74| 17| 858 | 916 | 822 | 94
24 649 710 595 14 85.8 90.1 | 825 7.6
25 669 750 624 126 | 835 85. 788 | 6.7
26 678 738 611 | 127 | ‘831 884 | 790 94
27 676 728 616 | 112 | 841 B8O | 795 | 85
28 T14 766 653 J13 | 841 80.6 81.1 8.4
2 708 815 JT07 108 827 | 875 | BOO| 75
30 Ji85 829 17 A12 837 | 905 | 790 | 115
31 818 879 g7 Jd02 | 835 l' 88.0 ‘ 80.0 | 8.0

The Mean Height of the Barometer, a5 likewise the Dry and Wet Bulb
Tl}m:'jmnmvtor Means ave derived, from the hourly observations, made during
the day.
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Ixi Meteorological Observations.

Alstract of lhe Resulls of the Hourly Meteorological Observations
tuken at the Surveyor General’s Qffice, Calculla,

in the mouth of Angust 1368.

.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent theveon.—(Continued.)

-

§ ‘ ¢ | 2 [\ s | gy v
= D 3 =] ) g |smE= |3k
2oz e e | B [ET B8 (5T

= - £ 5 © 995 | S8
Date.| M . l '§ = ' "85 3 :"f:,% = §.5 "E‘-éﬁ
s R - I G T i §93

% 5 = = — o - |

s | & | B 8F | 52 | B8 |28% | D5t

£& ' O N £ | 82 |BS8 | EsH

=] = S = = o] (65 =
| ‘ |
" 0 , o 0 “ o !Tnches.| T.gr. | T.gr.
|
1 | 82.1 ’ 42 | 79.2 7.1 ‘ 0,976 10.41 2.61 0.80
2 | 8.9 14 | 79.9 2.4 998 g4 | 0.84 93
3 82.5 30 | 804 | * 5.1 | 1.014 .83 1.89 .85
4 82.6 3.3 | 803 56 | 011 78 2.00 84
5 §2.2 36 797 | 6.1 0.592 G 24 .83
6 80,7 29 787 49 461 31 1.72 86
7 80,4 25| 786 | 4.3 058 .30 49 87
B [ 706 | 10789 17 | 967 | .43 | 058 | .95
9 81.2 21| 707 | 86 002 .63 1:30 .89
10 82.7 3.7 | 80.1 6.3 | 1005 J1 2.35 .82
11 79.3 29 | 77.3 4.9 | 0.919 0.88 1.66 .86
12 [ 778 | 10| 769 | 17 | .08 82 | 0.6 05
13 78.0 12 | 77.2 2.0 | 916 | .91 .63 94
14 | 780 1.2 | 772 | 20 018 RO 65 04
15 79.1 L1l | 4u.8 ] LY Ll 10.24 G 94
16 BO.6G 20| 792 | 84 976 | .50 1.18 90
17 792 | 09| 788 | 1.5 958 34 | 050 95
18 79.9 Ly | 786 | 32 | wes 32 1.08 41
19 81.7 3.0 79.6 5.1 | .989 .58 84 .85
20 81.4 3.6 789 6.1 967 ' 34 219 .83
21 81.3 30! 792 | 51 976 | 45 1.83 85
22 81.9 4.7 | 79.1 7.5 973 .36 2,78 g9
23 82.3 35| 708 6.0 995 | .62 21 83
21 82.6 3.2 | 80.4 54 | 1.014 83 00 84
25 81.5 20| 80.1| 34 005 g7 1.23 90
20 §3.0 3.1 77.8 5.3 0931 [ .03 83 85
27 80.8 3.3 785 5.6 955 23 98 84
28 8.5 36 780 6.1 940 07 2.14 83
29 89.1 2.45%.78.3 4.4 019 20 1.52 87
30 0.2 85 | 77.7 6.0 931 9.98 2,00 .83
31 | 80,0 3.5| 77.6 6.0 925 4 92 08 .83
l |

All the Hygr{iﬁ;!—ri'éﬁl elomcut;kreic;l;pu—ted_by the Greenwich Constants.

AN



Meteorological Observations. Ixii

Alstract of the Resulls of the Hourly Meteorological Olservations
taken al the Surveyor General’s Office, Caleulta,
in the month of August 1868,

Hourly Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.

= Range of the Barometer ! = . | Range of the Tempera-
S8 0 for each hour during == ture for each heur
fc‘g.‘_: the month. = during the month.
o %
Hour. & gﬁ“ ~ g
£88 | Max. | Min. | Dift | £2 | Max |Min | Diff
Sz =5
!
Inches. | Inches. | Inches. | Inches. o ’ o o o
Mid- | l
night.| 20.599 | 29.815 20.404 | 0.411 821 85.5 78.0 7.5
1 587 | 807 | .403| 408 | 819 | 80 (777 73
2 575 g0 807 B3 8l | B350 | 07 7.3
s*| 66| 81| .892| .389 | 811 | 849 | 776 | 7.4
4 110 782 400 | 382 l §0.7 848 | 755 | 93
5 571 489 | 408 | 381 | 806 | 845 | 765 | 8.0
6 580 J07 419 378 | 805 84.5 | 765 8.0
- 6oz | .824| 24| 400 | 810 | 845 | 765 | 80
8 616 845 438 407 82.0 85.7 76.9 8.8
9 625 869 442 A27 83.2 87.0 772 98
10 628 B7Y AT A32 84,1 89.2 774 | 11.8
11 621 876 A5 431 84.9 80.5 8.0 i 1i.9
|
Noon.| 609 852 A48 | 404 85.5 90,0 | 780 | 120
1 500 832 | 442 390 | 86.1 91.0 | 795 | 115
2 B60| 810 .433| 377 | 864 | 016 | 785 | 131
3 Ry e 794 413 S81 86.3 92.4 780 | 14.4
4 537 T 400 | 368 86.2 020 | 795 | 125
5 539 J81 401 | 380 | 85.6 91.0 | 78.0| 13.0
6 518 783 | 399 384 8449 91.0 WS 138
7 563 799 A19 380 83.7 88.0 78.2 9.8
8 BH87 831 413 388 #3.4 87.0 785 8.5
0 608 815 419 S0 83.1 86.8 783 85
10 617 852 A7 405 82.7 86.0 78.5 78
11 615 858 430 428 82.4 85.6 78.0 7.6
|

The‘ Mean Height of the Barometer, as likewise the Dry and Wotm
Thermometer Means are derived from the observations made at the several
hours during the month.



Ixiii Meteorological Observalions.

Abstract of the Resuits of the Howrly Meteorological Olservations
taken al the Surveyor General’s Office, Caleutla,
in the month of Augist 1568,

Hourly Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.—(Continned.)

' . | s . fav 2. LT
5 - = > 155 845 | oo |EE
C A S 8 - g |28 )83
= o P o E E. 2 E’E s E @ .Z‘
BOU R E B RS g | S e | S
Hour.| = 2 = = | < = = £% 8__5‘“
*35- ' N o T TE . 2 e | REF
| B8 |2 |3 |3, |82 |83 |3sd| 288
| E5 ‘ b | B | B | BB | §: |558 |35
P osts = S ar - Rl i =2E
| | l |
[ Ou. il .0 0 0 Inches. | T.gr. | T. gr
Mid- g | ,
night.| 80.5 16| 794 2.7 | 0983 10.56 0.95 0.92
1 80.3 1.6 | 79.2 27,1 976 .00 94 02
) 80.1 1.4 | 79.1 2.4 978 49 .82 03
3 79.7 1.4 | 787 24 L6l 87 .80 03
4 79.6 1.1 | 788 1.9 964 40 iR 04
b 79.4 1.2 | 78.6 20 | .958 .34 67 94
6 79.5 10| 78.8 1.7 | .964 A0 58 95
7 70.8 1.2 ! 79.0 20 | .970 46 .68 04
8 80.1 1.9 | 78.8 8.2 964 38 109 | 91
9 80.5 2.7 | 786 4.6 058 .28 .61 87
10 | 808 | 33| 785 | 56 | .955 23 08 | 8.
11 80.9 4.0 | 789 7.2 ! 067 32 263 | .80
Neoon., 81.2 43 | 782 7.3 046 a1 .61 80
1 81.6 45 | 78.4 77 052 15 .80 78
2 81.5 4.9 | 78.1 8.3 043 06 3.00 a7
3 81.6 4.7 | 783 8.0 049 12 2.90 J8
4 R81.7 4.5 | 785 7.7 055 A8 81 8
5 81.6 4.0 | 788 6.8 064 20 A7 81
6 81.5 8.4 | 70.1 5.8 073 AD 08 .83
7 81.1 26| 793 4.4 079 51 1.56 87
8 80.9 25 | 70.1 x 4.3 473 A5 51 87
9 80.9 22| 794 | 3.7 083 ad 32 80
10 80.6 21| 791 | 36 073 A5 27 .80
11 80.5 1.9 | 792| 82 476 50 a1 90
|
|

All the Hygrometrical elemcht;x;;o-c:ompulcd by the Greeawich Constants.




MMeteorological Observations. Ixiv

Abstract of the Results of the Hourly Meteorological Observations
taken at the Surveyor General's Qffice, Calcutia,
in the month of August 1868.
Solar Radiation, Weather, &e.

84 'ég & Wixp.
S o = o
§' o;‘é c;: g Prevailing % E’ :.-g General aspect of the Sky.
S b %=
E En0 direction. elas ’
RI=® 2s &l s
o |Inches ih |Milcs
1/186.0| 0.07 |S. W. & S. S. W.| 0.4 239.6| Stratoni to 7 4. ar. Secattered

~1 to & p. M. Seatd. \1 after-
wards. Thunder at 1} a. o
Lightning at midnight, 13 & 4
A. 3. Light rain at ‘2§ & 3% AL i,
2| ... | 219 [§,S.S.E.&SbyW.| 3.81191.2 | \i & ~ito 3 o. ». Overcast
to 2 p. a. Stratoni afterwards.
High wind at 4% & 9 & ar
’ ' Thunder 5, 7 & 8 A. . Light-
ning at 5 4. 3r. & 11 p. 3. Rain
from & to 11 A. ar.

3/132.0| 0.31 |S. & S. by W. ... | 78.5| Stratoni to 7 A.3r. Ti & \i
'nfterwards. Lightning to N. at
8 & 11 p. ar. Ramn from 5} to 7

A. M.
4/132.0| ... [SbyE,SW&SSW. ... | 75.9| Chiefly 7i. Thunder & Light-
ning at 11} p. 3. Drizzled at 7.
A M. & 6} p.OLL
5/135.0( 0.15 |[S.W,E.&E.S. E.| 85| 72.1| i to 6 A. 71 to 5 »p. ar.
Overcast to 8 ». 1. Stratoni
%aftcrwnrds. Strong wind at 4} &
64p. 3. Rain from 44 to 7 ». ar,

Stratoni & Overcast. Brisk
wind from 8 A. a. to 14 p. .
Rainat2,6,8. &noon & at 8 & 9

i [ R 0.34 [E. & E. S. E. 2.2 249.0

P M.
7/127.8| 0.16 S.E. & E. 1.7177.4 | Stratoni & ~i. Brisk wind at
123 & 7 p. a. Drizzled at 1 o, a.
& nt 1 & 23 p. a. Rain at 5} &
6% . 1. :

8 .. | 072 |S.8.E. ... 247.2 | Chiefly Overcast. Rain from
midnight to 5 4. 3. & from 7
A ML 10 2 1 AL ’

9 135.6 | 0.24 Variable. ... [180.2! Clearto 5 4 x. ~ito7 ». 21,
lclear afterwards. Thunder at 2
|& 3 p. at. Lightning at 7 & 10
p. M. Rain between 2} & 4 p. ar.

10,1335 -+ |W.S. W. .| 832 Mito2a. m \itoT A.ar T
-4 afterwards, Lightning from 8 to
11 ». M.

11 123.5 | 8.06 |W.S.W&variable.| .., 124.9| \ito 2 A. 31 Overcast to 10
oo M & i to 6. Py Over-
east afterwards. Thunder from
Btodbay,&at6& 11 p. 2.
Lightning from midnight to 5
A. M. & at 11 . ». Rain from 3
fo8a. . &at 7T& 8 p. u.




Ixv

< Aeteorological Olbservations.

Abstract of the Resulls of lhe Howrly Meteorological Olservations
taken at the Surveyor General’s Office, Caleutta,
in the month of Auwgust 1S68.

Solar Radiation, Weather, &e.

radiation.

Max. Solar

Rain Guage 1

ft. 2 in. above
Ground.

Wixo.

Prevailing
direction.

14

15

16, 120.0

17
1:4. 113.8 |
101315
20, 132.0

21 135.5
2 138.0

134.0
. |
24/ 120.4 |

<
—

nehes
8.19

2.01

0.99

2.05

1.03

1.50

0.89

0.47

W. & W.N.W.

—

W.S. W.&W.

W.S. W.&S. W.

W. & W. 8. W,

W. S, W.

W. 8. W.
S. W.

S. 8. W.

[ &S.8. W.
S. by W, W.byS.

S.& 8. 8. W,

ShyE.SW&SSW.
S.8.W. & 8. by E.

Max,
| Pressure

oE

o

=
=

3.9

3.0

2.0

¥
ity.

Dail
Veloei

General aspect of the Sky

515.4

83.6

301.0

2 i223.0

o (1365

S. W.&W.by N ...
NNE WSW&SW| ...

30.9
74.1

. (104.4

173.1

123.2

. 1124.2

152.8

Overeast. High wind from 1
to 11 . ar. Thunder & lightning
at midnight. Rain whole day &
night.

Overcast. Strong wind from
4% A. A, to 11 ». ar, Rain nearly
whole day & night.

Overcast to 4 A, ar. Stratoni
afterwards. Strong wind from
midnight to 6 A. a. Lighnin
at 11 ». ar. Rain from 1 to 11)
A M.

Overeast. Brisk wind from 2

(to 5% p. ar. Thunder & light-

ning from 9 to 11 ». M. Rain
after intervals.

Overcast to 6 A. 3. \i to 6
p. a. Overcastafterwards. Brisk
wind at 2§ aA. M. Thunder &
lightning at midnight & 1 4. ar.
Rain from midnight to 5 o, ar,
& from 9 to 11 ». .

Overcast. Brisk wind at 10 4,
ar. Rain from midnight to 7 p. .
Overcast to 1 v. ., Stratoni
to 7 v. M., clear afterwards,
Nito9 A i to 4 b, arn
Stratoni afterwards.

Stratoni to 6 4. M. Nifo 2 p,
M. Stratoni afterwards. Light-
raimn at 2 A, M. & 11 p, A
Overeast to 7 4. M. Stratoni
afterwards. Thunder & light-
'mg:‘lz at 2 &3 4. a Rain from
midnight to 7 4. ar,

Stratoni to 6 4. 3. Vi & \§
to 5 ». M. Stratoni afterwards.
Ltghtl_nn zto NW at 10 & 11 p.
. Drizzled at 9 p, .

Stratoni to 7 », a. \~_i after-
wards.

Chiefly Stratoni.

Thin \i to 4. All overcast to
3 p. o, clonds of different kinds
{afterwards, Lightning to N at
(2 A. ., Drizzled at 8 4. 3. & 1
{1 31, Rain from 9} to 11 p. u.




Meteorological Observations.

Ixvi

Abstract of the Result of the Hourly Meterological Olbservations
taken at the Surveyor General’s Qffice, Calculla,
in the month of August 1868.
Solar Radiation, Weather, &e.,

~
2g g _;51: Wixn.
B |2=E - . E| ».5| General aspect of the Sk

£ wis 58 Prevailing 4z o e Y-

& ,"2 £ [EDC direction. ZEE2 !

. =P
Ib |Mlies

26, 135.2 S, S.E.&8. .. 1128.0 | Overcast to 7 A. ar. \i to 10
A, M. M to 3 ®. M. Stratoni
afterwards. Lightning at 9 ». ar.

[&S.S.E. Drizzled at 1 A. 3.
27/ 121.8 W.by N,S.by E.| ... | 75.8 | Chiefly Stratoni,
28 136.0 S. by E. .o | 78.6| Stratoni to4a. . 71 & \Ai
' ito 1 ». at. Stratoni to 6 . a1, N
lafterwards, Thunder at 4 p. ar.
\Light rain at 2 p. 3.
20| 132.0 | 0.33 [S.byE,S.S.E&SE. 0.2 81.3 | Stratoni to 9 4. 3. Tito 7 ».
| a. i afterwards. Thunder at 3
r. a. Rain at 6 A. a1 & at 1. 2}
& 64 P, M.

30 0.08 [S.S. E. & S.hy E.| 2.6 124.4 | Clouds of different kinds to
11 A, . i to 7 ». ar. N oafter-
wards. Brisk wind at 2} ». ar
[Slight rain at 11 A, 3. & at 1}

[ &S. by W. & 3% p. .
311 128.0 | 0.05 |S. by E, S. gy W.| ... (1724 | Nito2a. ., clear to 6 4. .

~i to 8 ». a. ‘i afterwards.
iSlight rain at 1}, 24 & 5 ». a1,

<

i Cirri, =% Strati,”1 Cumuli,s—1 Cirro-strati, ~ i Cumulo strati,*~1 Nimbi
Wi Cirro cumuli,




Ixvii Meteorological Observdlons. s
Abstract of the Resulls of the Hourly Meteorological ;‘Observalio;::
taken at the Surveyor General’s Office, Calcutla,
in the montk of August 1868.

Moxtary Resvrrs. .

Inches.

Mean height of the Barometer for the month.. .. 20.586
Max. height of the Barometer oceurred at 10 a. . onthe Slst. ... 20.879
Min. height of the Barometer occurred at 3 A. 3. on the 18th. ... 20.392

Flxtreme vauge of the Barometer during the month .. 0.487
Mean of the daily Max. Pressures .., o . 20.640
Ditto ditto  Min. ditto . 29.529
BMean daily range of the Barometer dmmg the month ... ROk, 111
c o
Mean Dry Bulb Thermometer for the month ., A ek 888
Max. Temperature oceurred at 3 p. ar. on the 5th. - o 92,4
Min. Temperature occurred at 4 A, 3. on the 11th. . 75.5
Lxtreme range of the Temperature durlug the month 16.9
Mean of the daily Max. Temperature . : 87.6
Ditto  ditto Min. itto, ._ 799
DMean daily range of the Temperature durmg the month,,, 247
Mean Wet Bulb Thermometer for the month .. 80.7
Mean Dry Bulb Thermometer above Mean Wel Bulb Thcrmometer 2.6
Computed Mean Dew-point for the month 78.9
Mean Dry Bulb Thermometer above computed mean Dew-point .. 4.4
Inclxcs.
Mean Elastic force of Vapour for the month ,,, e .. 0.967
Troy grain.
Mean Weight of V apour for the month « 10.39
Additional We ight ot Vapour required for complete saturutlon SO [

Mean degree of humidity for the month, complete saturation being unity 0.87

« Inches.
Rained 25 days,—Max. fall of rain during 24 hours .., v ER1D
Total amount of rain during the month .. 92483

Potal amount of rain indicated by the Gango attached to the anemo-

meter during the month

: 21.27
Prevailing direction of the Wind.. W. 8. W.&S.W,
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Abstract of the Resulls of the Hourly Meteorological Observations taken at the Su

rveyor General's Office, Caleutla, in the month of Augl. 1868,

. MoxTHLY RESurnts.
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Meleorological Olbservations. : Iax

Abstract of lhe Resulls 0./' the Hourly Meteorological Observations ©
daken atl the Surveyor General's Office, Calculta,
tn the month of September 1868S.
Latitude 22° 33’ 1” North. Lengitude S8° 20" 34” East.
Height of the Cistern of the Standard Barometer above the sea level, 18.11 foet.

Daily Means, &e. of the Observations nnd of the Hygrometvieal elements
dependent thereon.

T :
6 5 | Range of the Burometer £= £ Runge of the Tempera-
=29 during the day. A< | tureduring the day.
T = =
k- kg

Date. :’:5 2 | = H !
£o% | Max. | Min. | Dift. | 82 | Max. |Min. |Diff
2 = 41 | 2&" ! =
Inches. | Inches. | Inches. | Inches. o o o o

1 | 20828 | 20804 | 20753 | 0141 | 852 | 900 | 810! 90
2 764! 828 | 00| 28| 858 | 914 [ 816! 98
3 695 g47 | 18| .120| 853 | 01.8 | 8.0 | 108
4 656 | 703 | 671 132 | 837 | 9L4 | 784 | 13.0
5 660 | o3| 611| .002| 829 | 874 | 795 | 79
6 679 | L7271 | 619 108 | 844 | 884 | 81.8| 66
7 54 " ge2| 638| .54 | sL4 | 910 70| 120
8 q43| 807 | 671 | 36| 825 ’ 89.2 | 780 | 11.2
9 73 596 673 | 23| 8.1 | 910 | 805 | 105
10 605 9] e09] 40| 851 , 910 | 817| 98
1. .eos| ero| s21| 58| 827 | sso | s00| 80
12 5 H 1) .88) | ABD 00 80.7 83.0 | 79.0 4.0°
13 | %525 608 | .474| 84| 810 | 847 | 795 | b2
14 D7Y Gis ' o1t 132 83.6 892 | 794 | 938
15 |+ .591 638 | 820| 04| 856 | 913 | 810 103
1 590 635 | 541 004 | 843 | 905 | 81.8 | 87
17 540 0L | A47 | 54| 838 | 875 | 8001 7.5
18 574 665 A0 86 | 814 85.0 | 788 | 6.2
10 651 J18 L5853 1385 82.9 87.9 ’ 50.0 7.9
20 615 13| 570 d34| §37 | 836 | 780 | 10.6
21 652 701 601 d00| 831 ! sso | 807! 62
22 890 | 747 | 649 008 | 836 | 875 | 70.5 | 80
23 635 86| .02 Q151 825 | s68-| 802 | 6.6
24 671 718 | 622 096 | 825 | 858 | 800 5.8
25 q9 | el eel| 18| 812 | 878 ‘ mo‘ 9.0
26 F75 837 28| J09| 791 | 840 | 775 | 65
27 803 | 862 Ja4| 18| 8Ls | 860 | 77.5 | 85
28 823 | .88l 761 120 | 816 | 852 ] 776 | 7.6
29 823 801 758 Jass | 812 | 854 | 77.4| 80
30 792 854 | 24| 30| 830 | 877 | 79.9l 8.8
|
l |

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
Thermometer Means ave derived, from the hourly observations, made during
the day.



Ixx o Meteorological Observations.

Abstract of the Resulls of the Hourly Meteorological Observations
laken at the Surveyor General’s Qffice, Caleulla,
in the month of September 1868.

Daily Means, &c. of the Observations and of the Hygrometrical elements
dependent thereon.—(Continned.) '

. - g - L T L)
& g | w |k k- 8L |S85 |48 .
g (B 2|8 |z |88 |s38|88:
~ © - =wPE |

= ® = < s |HEE[Ze8

2 3 o 28 g" 3 | S22 w

Date.| B. |2 | A | = o= e o | BEE
- o D —_ R EE )

B |4 | B | 2| A8 | 28 |83 | 8%,

20 A | B | AR | R | RS |£2E|sE

82 | po| B | B8 | 38 | B3 |2°8 | B3

-l e il IRl I - S B L - g
0 0 0 Inches. | T. gr. | T. gr.

1 80.7 45 | 7.5 7.7 | 0925 9.88 2.73 0.78
2 | 813 | 45| 78.1 7.7 043 | 10.08 a7 78
8 | 813 | 40| 785/ 6.8 955 21 43 .81
4 80.6 3.1 | 784 5.3 952 21 1.86 .85
b 80.6 23| 790 3.9 970 42 37 .88
6 81.8 2.6 | 80.0 4.4 | 1.001 g2 59 .87
7 | 797 4.7 | 76.4 8.0 | 0.893 9.55 | 2.76 78
8 79.8 27| 779 4.6 937 | 10.06 1.68 .86
. 9 81.1 40 783 | 68 | .949 14 | 243 .81
10 81.3 3.8 | 786 6.5 958 23 .34 .81
11 80.1 26 | 783 4.4 949 20 1.52 .87
12 79.4 1.3 | 785 2.2 955 31 073 | .03
13 70.7 1.3 | 788 2.2 064 40 J4 93
14 | 809 27| 790 | 46 070 40 1.63 87
15 82.2 34| 798, &8 0905 62 | 214 83
16 | 8L9 24 | 802 | 41 | 1008 79 1.49 .88
17 80.9 2.4 | 70.2 41 | 0976 A8 45 88
18 | 795 19| 782| 32 946 19 08 90
19 80.8 2.1 | 798 3.6 979 .51 28 89
20 | 80.6 31| 784 | 53 952 21 .86 85
21 80.6 2.5 | 788 4.3 964 .36 .50 87
22 | 8Ll 25| 798| 43 979 51 52 87
23 80.1 2.4 | 784 4.1 052 23 41 .88
24 | 806 1.9 | 79.3 3.3 | 979 53 11 01
25 790.6 16| 7185 | 2.7 955 29 0.92 02
26 | 78.0 11| 77.2 19 | 916 | 991 62 91
27 79.4 2.1 | 77.9 3.6 937 | 10.08 1.23 .89
28 79.3 23 | 77.7 3.9 031 02 .32 88
29 78.9 23| 77.3 3.9 919 9.90 31 88
30 79.8 32| 77.6 5.4 928 97 B85 54

g!
g!
o of
3
B
o
g
o
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o
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Meteorological Olservations. Ixxi

Abstract of the Resulls of the Ilourly Meteorological Observations
. taken al the Surveyor General’s Office, Caleulta,
in the month of Septemver 1S68.

Hourly Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.

=R Range of the Barometer % . |Range of the Tempera-
RETH for each hour during a2 ture for each hour
;_w‘g% the month. Z’g during the month.
<
Hour. fgf,‘: =) 'E_
£2% | Max. | Min. | Dif. | §2 | Max. |Min. |Dif.
A3 iR
Inches. | Inches. ‘ Inches. | Inches. o o o o
Mid- !
night.| 20.695 | 20.856 | 20.514 | 0.342 81.5 84.4 78.7 5.7
1 683 848 499 349 81.3 84.2 78.5 5.7
2 675 .S40 482 358 81.1 83.7 8.5 0.2
3 665 828 AT4 354, 80.8 83.5 7.6 5.9
4 661 817 AT6 341 80.6 83.0 78.0 5.0
] 652 .829 A8E 315 80.5 83.0 78.0 5.0
6 685 848 498 350 80.3 83.0 7.6 5.4
7 704 873 | , 518 355 80.9 §83.8 77.5 6.3
8 721 890 544 346 82.1 85.5 774 8.1
9 732 894, 562 332 83.7 87.56 78.0 9.5
10 732 .803 549 344 84.9 80.0 788 | 10.2
11 J22 884 041 343 85.5 §0.8 79.5 | 103
Noon. 703 868 | 550 318 86.5 90.6 792 | 11.4
1 677 Sil l 818 .323 86.9 91.5 775 | 140
2 | 649 | 809 495 314 86.6 1.8 77.8 | 14.0
3 630 | 779 | 466 313 86.6 91.4 78.7 | 127
4 622 | 761 | 456 | 805 | se2 | 910 | 79.2 | 118
5 633 | 774 | 47| 327 | 846 | 913 | 785 128
6 645 792 A6T 325 83.2 89.0 78.5 10.5
7 666 803 .188 315 82.6 86.6 78.5 8.1
8 .685 528 498 | .830 82.4 865 | 775 | 990
9 J02 850 537 313 82.0 86.0 | 782 | 78
10 708 865 528 337 81.8 85.0 78.5 6.5
11 7 .853 210 L343 S1.6 84.9 78.5 6.4
I

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
Thermometer Means are derived from the observations made at the several
hours during the month.



Texii Meteorological Olbservations.

Aistract of the Resulls of ths Honrly Meleorological Observations

taken at the Swrveyor General's Office,” Calculta,

in the wmonth of Seplember 156S.

~ Hourly Means, &c. of the Observations and of the Hygrometrical elcinents

dependent thereon.—(Continued.)

=] 1 Lo | )
g s | £ | » & 85 | 5E4 |48
= B = T N WD | Seeg | m S .
= = o & <55y NP T
2 Bodniss han 1] 9T S2 |es8 | 5438
Hour.| 2 2 = = | 8 el T £8 | a5
800 o [ 8. | =5 | e | kEs
il S B2l mE | BR | 85888
~ = =1 ou t==] = = 8‘ = = E‘ﬁ-o = b’.
g2 | b | B | B8 | &= | 825 |28 |858
| =R la |8 |A OGN | e
| i | |
o [ o o Inches. ' T. gr. | T. gr.
Mid- |
wight.| 800 | 1.5 | 78.9 26 | 0.967 | 10.41 090 | 092
1 79.9 14| 789 [ 24 967 43 81 03
2 70.8 1.3 | 78.9 232 | .967 43 T4 03
3 | 795 13| 786 | 22 958 .34 73 93
4 | 793 13| 784 | 23 952 27 74 93
6 | 798 | L3783 232 040 [+ 24 a4 .93
6 79.0 1.3 | 78.1 2.2 043 A8 .73 93
7 79.2 17| 780! 29 10 A3 07 91
8 | 790 | 22 784| 87 052 23 1.28 80
9 | 807 | 30| 786/ 5. 058 U e M 85
10 | s12 [ 87! 76| 63 | .08 26 | 293 82
1 | 814 | 41785 70 | 955 | .21 b1 | .80
| | |
Noon| B8 | arlrmenl| 75 | e 33 7 i
1 819 | 5.0 | 789 8.0 967 S50 95 78
2 81.5 5:1./'784| 82 952 15 00 g7
3 81.6 [ 5.0 | 78.6 8.0 958 21 03 .78
4 | 815 7 | 782 8.0 16 09 00 | I8
5 81.1 85| 78.6 6.0 A58 26 a8 [0 83
o 80.3 29| 783 4.9 049 A8 1.71 86
7 80.2 2.4 | 785 4.1 55 27 Al .88
8 80.2 g2 | 787 87 961 | .33 | o8 89
9 | 800 .| 20 786 84| 058 33 | a5 50
10 7035 () A P d z 78.9 2.9 67 A1 0.99 01
1 | 709 | 17| 87| 29 | 96l 35 99 o1
i !
|

¥



Beteorological Observations.

Ixxiit

Abstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Caleutla,

in the month of Séptember 1868.

", Solar Radiation, Weather, &e.

Maux. Solar

radiation,

Ram Guage
1§ 1t. above

Ground.

Wixp.

I

Prevailing
direction.

Max.

General aspect of the Sky.

131.4

130.0

~r

135.0

|
[

8 186.0 | 0.4

9

10

11

12

135.0 ‘
| 187.5

131.8

{Inches

3.10

0.05

0.30

SSW.Sby W&SW
S.W. & 8. 8. W.

S.S. W. &8.W.

77

S. by W. & S.

S.E. & 8. 8. E.
8. E.

IN.;\'.E.& variable.
S.E,E.S.E.&S.

S. & variable,

S, & E.

= Pressure

° vz

o
=

1.5

3.5

1.9

S o

. [205.9

. |1221.2 |

. [144.2

92.1

. [139.6

97.7
81.8

89.5

239.0

& Nito 6 p. ar. \Ai after-
wards. Brisk wind at 2 par.
Ml to 8 4. M. Tito 5 P\
afterwards. Lightning to W
at 7 . a. Thunder at 8 p. 2.
itod A M. \ito 8 A A \i
to 3 p.o. v~ ifo 8 rarn Stra-
toni afterwards. Brisk wind
& rain at 4} ». ar. Thunder
at 6 & 7 ». . Lightning to
SWat7 &8 p. A
Mto2a.a. Vito 4 p. . Over-
cast afterwards. High wind
from 4} to 6] ». a. Thunder
at 5 & 6 p. m. Lightning from
6 to 10 ». ar. Rain from 4} to

11 ». ar.
Chiefly \~i. Lightning at mid-
night & 1 a. 3. &at 7 & 8 p.
M. Drizzled at 5§ A. ar.
Stratoni to 5 4. M. "ito 3 p. M.
Stratoni afterwards. Thunder
at 4 & 5 ». ar. Lightning to
W at 8 & 9 p, . Light rain
at 11 A 3. & at 4 & 5 p. ar,
~ito 4 r. M. S~_l. afterwards,
Thunder at 3 & 4 A. 3. & at
6 &Y p. m. Lightning at 3 &
4 A. M & from G to 11 P M.
Rain at 3 & 4 4. .
~1 & \~.i. Lightning & rain at
| midnight. Thunder at 1 A. ar.
\~ito4 A, M. NMto8 A M. Tito
6 p. ., clear afterwards.
Clear to 5 A. ». “ito 4 p. 3.,
elear afterwards. Brisk wind
at 2} ». ». Thunder at 2 ». 1.
Liglitning from 7 to 11 p. ar.
\Al to 4 AL M. Ml to S AL
Stratoni & “ito 4 p. a. Over-
cast afterwards. Brisk wind
at 4} ». a. Rain from 7 to 9
A. M. & {rom 4} to 9 p. A
Chiefly overcast. Brisk wind
from 8% to 9} & at 12} a. .
Thunder & Lightning at 95
r. M. Rain after intervals.




Ixxiv

Meteorological Olbservations.

Abstract of the Resulls of the Hourly Meteorological Olbservations
taken at the Surveyor General’s Office, Calentia,
in the month of September 1568.

Solar Radiation, Weather, &e. «°

Date.

radiation,
Rain Guage
13 ft. above

Max. Solar

Ground.

Wixp.

Prevailing
direction.

Dnil)'

Velocity.

General aspect of the Sky.

14

15
16

17

18

19
20

21

22

134.5

134.5
132.0

127.0

132.0

130.8

122.0

=
25
w

0.27

E. 8.E. & E.

S.E.& S. by E.

0.10

0.13

0.94

0.26

0.99

0.19

0.24

S. W. &E.

E. & E'N. E.

S.S. E. & 8. E.

S.& S.by W,

S. & 8S. by E.

S.byE, 8.&8.5.E.

0.7

S.S.E.S.E&S.W.| ...

3.1

2.1

S. 8. E,S.E. &8, ...

0.6

0.2

o
n s

229.3

148.9
52.7

82.6

324.7

145.3

168.4

156.0

Overcasttole.ar, Stratoni after-
wards. Brisk wind from 3 to
11} A. ». Thunder from 2 to
5 A. m. Lightning at 3 A. 1.
Rain from midnight to 7 A. ar.
& from 9 to noon & at 1}, 3%
& G p. M.

~ito 6 A. m. Scuds from SE to
10 A. a. Tito 7 ». M., clear
afterwards. Rain at 45 & 10}
AL & at 5 p. .

Clear to 3 A. M. ~i to 7 p. .
clear afterwards.

N1 to 5 A, ar. Tito 1 . ar. Stra-
toni afterwards. Thunder &
light rain at 1% ». 3. Light-
ning at 3 A, M.

Stratoni to 5 A. a0 ~ito 4 p. .

Overcast afterwards. Brisk

wind from noon to 2 p. 3. &

from 63 to 11 p. y. Lightning
at 9 p. m. Light rain at 8 &

104 &, . & from 55 to 11 ». ar.

Overcast Lo 5 A. M. \~Zi to 10 A,

M. ~1 &N to 6 p. M., clear

afterwards. Brisk wind at 2}

6% & 10 A, ». Lightning from

Jtoda . & at 9 &10Pp. M.

Rain at midnight, 2, 3,7, 9 &

104, 3. & at 5% . o,

Clear to 4 . M., clouds of difl-

erent kinds afterwards. Rain

ats5& 8 A M. &at2& 44 p.ar,

Clear to 2 A. 3.7 to 5 p. a. \i
afterwards. Rain from 6} to
78 A M.

Clear to 4 a. a. mito1 p. .
Overcastto6 e, a., clear after-
wards, Thunder at 2 ». .
Rainat 95 & 125 4. . & at 34
&55. poor

different kinds atterwards.
Thunder at4 & 5} 4. a. Light-
ning at 3 & 4 A.m. Rain at 4},
55 & 10} A, M. & at 5% p. M.

Stratoni to 5 A. ., elouds of -

¥ o



Meteorological Observations. Ixxv

Abstract of the Result of the Hourly Melerological Observations
taken at the Surveyor General’s Office, Calcutla,
in the month of September 1868.
» Solar Radiation, Weather, &e.,

S T Wix.
AE |52 E T
sl 4 2 ;c:§ Prevailing g 2 _;;.g General aspect of the Sky.
ElSE 2‘;‘;“5 direction. 35 QE
ib [Mlies|

23/ 129.0| 0.90 [S, & S. by W. 0.3 [138.9 |Clear to 5 4. ar. Tito 6 P, ar. \i
afterwards. Rain at 10 & 12}
A. . & from 3 to 5 ». a,

24/ 181.5 | 0.05 |S. by E. & 8.8. E.! 0.2 182.1 (Clouds of different kinds to

noon, ~ito 7 B. M. \ after-
wards. Thunder at 5 A. ar.
Lightningat7 & 8 7. . Light
rain at 45 and Noon.
25/131.0| 1.93 8. by E, & S. E. | 0.4102.3 Stratoni to 8 4.3t \ i to Noon.
Overcast afterwards, Thunder
at 12} a. ». Rain at 2} A, a1,
and from 123} to 9 ». a.

26 ... 115 [E, & E. 8. E, 0.5 [167.8 Qvercast to 6 ». »m. Stratoni
afterwards. Lightning to N.
at4 .. Drizzled at midnight.
Rain from 103 A. a. to 2 p. a1,
&ath, 8 9& 10 p. M.

2711220 ... [S.S.W.&S.byE:| 0.4 105.9 [Stratoni to 2 A. M., overcast to
8 A. A ~1 afterwards. Driz-
zled at 2}, 4% & 6} a. M.

28 ... [ 083 S.by E. & S. 1.2 159.1 Overcast to 11 . . Stratoni to

3r. a1 & 71 afterwards.
Lightning to 8, at 3 A. .
Thunder at 5% a. . Rain
from 14 to 7 & at 11 A. .

20 ... | 0668 &S byE. 1.8 164.6 |\ to 2 a. a., overcast to 1 A. x.
\i to 8 p. M. Stratoni after-
wards. Thunder at 6 & 12§ A,
». Lightning at 6 A. . & at
11 p. 3. Rain from5to7 A. .
and at 1 ». M.

30/130.0| .. |8.&S. by E. 1648 Nito8 4.3t Titol ». M. \i
afterwards. Drizzled at 2 p, M.

<1 Cirri, — 1 Strati,~1 Cumuli,"—i Cirro-strati, ~1i Cumulo strati,'~-i Nimbs
Wi Cirro cumauli.



xxvi Meteorological Observalons.

Abstract of the Resulls of the Hourly Me{eoralt;yical Olservations
taken at the Surveyor General’s Office, Caleulla,
in the month of September 1868.

Moxrary Rusvirs.

Inches.
Mean height of the Barometer for the month. .. or . 29.682
Max. height of the Barometer occurred at 9 &, a0 on the 1st. ... 20.804
Min. Leight of the Barometer occurred at 5 p. 3. on the 17th. ... 20.417
Joxtreme vange of the Barometer during the month st 0447
Mean of the daily Max. Pressures ... e 29,741
Ditto  ditto ~ Min.  ditto ... . 20.616
Mean daily range of the Barometer during the month ., ior 0.125
0
Mean Dry Bulb Thermometer for the month .., 83.1
Max. Temperature occurred at 2 p. ar. on the 3rd. 91.8
Min. Temperature occurred at 8 . ar. on the 20th. ... e
Extreme vange of the Temperature during the month 14.4
Mean of the daily Max. 'J.'cmdlwmture 88.0
Ditto  ditto Min. oAl e 79.6
Mean daily range of the Temperature during the month.., 8.4
Mean Wet Bulb Thermometer for the month ... . 804
Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 2.7
‘Computed Mean Dew-point for the month £X Voo | JEB
Mean Dry Bulb Thermometer above computed mean Dew-point ... 4.6
Tuches.
Mean Elastic force of Vapour for the month . 0.955
Troy grain.
Mean Weight of Vapour for the month 10.25
Additionul%‘r'—‘i ht of Vapour required for complete saturation .., 1.61

Mean degree of humidity for the month, eomplete saturation being unity 0.86

—_—_—

Inches.
Rained 25 days,—Max. fall of rain during 24 hours s )
Total amount of rain during the month 15.69

Total amount of rain indicated by the Gauge attached to the anemo-
meter during the month v... Y069
Prevailing direction of the Wind... 8. &8, E.

Note.—The clock attached to the Anemometer being out of order from dth to
‘Sth, the Max. Pressure and Rain could not be registered,
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Meleorological Observalions. Ixxviil

Abstract of the Resulls of the Hourly Meleorological Observations
lakew at the Surveyor General's Office, Caleutla,
i the montkh of Oclober 1S68.
Latitade 22° 33" 1” North. Longitude $8° 20" 34” East.
Height of the Cistern of the Standard Barometer above thie sea level, 18.11 feet.

Dazily Meauns, &e. of the Observations and of the Hygrometrical elements
dependent thereon.

e . |
3 s .| Ravge of the Barometer | = £ Range of the Tempera-
S 25 during the day-. RS ture during the day.
EEa £
Date. :52‘ a E | |
£o% | Max. | Min. | Dit. | E2 | Max. |Mio. | DI
—_- | =
LA 3
| Inches. | Inches. | Inches. | Inches. o o o o
1 20.787 | 29.854 | 20.719 0.135 81.2 ‘ 875 80.0 7.5
2 775 L8183 712 26 | 842 835 | 80.5, 8.0
3 773 821 714 J07 | 842 9202 | 820, 82
4 760 825 707 J18 | 83.9 ! 87.7 | 81.0| 67
5 700 8ul 03 006 83.4 88.3 | 812 71
G 37 Jol 680 J11 S1.9 90.0 | Sl 8.5
7 745 811 692 J19 | 84.8 90.6 | 80.0 | 10.6
8 750 | 80| fo1| 00| ses | w00 | s0s| e
9 67 823 a21 102 840 | 894 78% | 10,9
10 820 L8380 784 L0096 83.0 | 88.4 77.8 | 106
11 838 902 792 110 829 | 8756 | 795 | 80
12 863 023 812 JA11 | S3.6 87.7 | 796 | 81
13 870 043 824 119 | 85.4 01.0 | 80.6 | 10.4
14 872 .950 .826 J24 1 85.1 92.1 | 80.0 | 12.1
15 869 929 821 103 | 832 87.5 | 485 | 9.0
16 07 D62 867 095 | 8256 88.7 8.0 | 107
17 041 | 30,004 | 890 J14 | 831 80.0 | 79.0 | 10.0
18 RIETH Ol5 | 888 127 I 825 | 87.6 | 77.0 | 10.6
9 056 A20 904 26, BLT 875 750 | 12.0
2 942 012 800 13 817 87.3 76.4 | 10.9
21 D10 | 20.982 | 535 A27 2.0 88.5 6.6 | 11.9
Y 872 | 935| 810] .225| 81.0. | 880 | 760 | 13.0
23 876 4153 .826 27 | 798 87.3 | 72.2 | 15.1
24 888 463 840 123 | 804 87.0. | 73.7 | 133
25 876 0940 523 117 | 808 87.6 | 748 | 128
26 003 | 965 | 860 [ .05 | 809 | €72 | 760 | 11.2
27 045 | 30.025 001 A28 799 87.6 | 735 | 14.0
28 H6L | 035 09 126 79.5 86,5 73.0 | 135
29 942 017 880 JA37 | 780 85.5 | 70.8 | 14.7
30 035 017 874 43 778 854 | 715 13.9
3 G062 | 02| 905 | 87| 776 ' 846 | 71.0 | 13.6

The Mean Hught of llu- Bnrnnwlor ns lnl\o\\mo lhc Drv and Wet Bulb
Tlu-rmnmutcr Means are derived, from the hourly observations, made daring
the day



Ixxix Meteorological Observations.

Abstract of the Resulls of the Hourly Meleorological Observalions

taken al the Surveyor General’s Office, Calculla,

in the month of Oclober 1868.

Daily Means, &c. of the Observations and of the Hygrometrical elements

dependent thereon.—(Cuntinued.)

3 b . S é o Be 2 D)

SR R - 28 | S25 [HE,
= 5 = = 2 &y LS | 380
= o - £ o R
= o 4 < S8 |BEE |wS?
a 0 - 2 28 |ESE (B2
Date. E o = = o = Se | Lfa |8 E’E
T3 = e~ = & o ‘.8 | Bss £EE3
= i) - Eg M3 ES | B2A (2%
g M 2 | A3 2 22 | 238 | 552
g 2 == == S28 | s=2E
S8 ] g Fn S = S = =S~8 | 888

= (=] S A = R =

o o o 0 Inches. | T. gr. | T. gr.

1 | 805 | 27| 786| 46 | 0958 | 1028 | 161 | 087
2 8.8 34 | 78.4 | 5.9 9532 19 2.05 83
3 81.1 31| 789 0.3 D67 37 1.87 85
4 81.4 25 | 79.6 | 4.3 089 .60 .63 87
o 81.2 2.2 | 79.7 3.7 002 63 .33 .80
6 80.3 46 | 77.1 7.8 913 9.76 2.73 g8
7 78.8 6.0 | 746 10.2 843 02 3.44, g2
8 78.2 62| 73.9 10,5 82 8.81 .50 T2
] 773 6.7 | 72.6 114 790 A7 70 70
10 78.1 4.9 | 74.7 8.3 846 0.08 2.74 T
11 79.8 3.1/ 77.6 5.3 A28 97 1.82 85
12 80.2 34| 778 5.8 034 10.01 2.02 83
13 80.5 49 ( 77.1 8.3 013 9.76 92 a7
14 79.2 5.9 | 75.1 10.0 857 B b 3.42 73
15 79.0 4.2 | 76.1 7.1 885 Rl 2.30 50
16 76.5 6.0 | 723 10.2 083 8.41 3.2¢ g2
7 76.1 7.0 | 71.2 11.9 506 10 76 .68
18 750 | 75| 607 | 128 720 7.72 092 66
19 74.8 6.9 | 70.0 11.7 727 81 o6 .69
20 75.6 61| 71.3 | 104 758 8.16 21 T2
2t | 733 | 67| 6| 114 | g4 | 797 50 70
22 731 7.9 | 67.6 13.4 672 25 80 65
03 73.0 68 | 68.2 11.6 G86 40 35 LG9
21 742 62| 69.9| 105 | .725 .80 Jd4 71
o5 | 782 | 56| 713 95 | 758 | 818 | 201 74
26 748 61| 70.5 10.4 39 7.97 3.13 g2
27 | 28 | 71| 678 | 121 677 30 A8 08
28 | 716 7.9 | 66,1 | 13. 4 640 6.92 T4 65
20 | 700 | 80| 614 | 136 | .605 T 64
30 | 701 74 | 64.9 12.6 015 07 | 37 66
L5 2k 6.5 665 11.1 A48 7.03 I‘ 01 70

All the H )'grom;l;icul elements are Vcou\pulcddl;yrthc Greenwick Constants.



Meteorological Observalions.
-

N\

Ixxx

Alstract of Me Resulls of the Hourly Meleorological Obserrations

taken al the Swrveyor General’s Office, Caleunlla,
tn the month of October 1808.

Hourly Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.

T= Range of the Barometer = ,. |Range of the Tempera-
ST for cach hour during =) ture for each hour
= E§ the month, E’g during the month.
Q
Hour. f g?‘ (=) é |
A3 | Max. | Min. | Diff. | £5 | Max. |Min. | Di
- =5 |
= = !
5 ?
Inches. | Inches. | Inches. [ Inclies. o o o
Mid-
aight.| 20.861 | 20.963 | 20.745 | 0.218 79.6 83.2 74.0 9.2
1 8562 045 733 212 79.1 83.0 73.6 9.4
2 843 046 a27 219 78.7 82.8 73.0 9.8
3 837 432 719 213 783 82.5 72,0 | 105
4 842 047 J15 232 779 82,5 71.9 | 10.6
o 854 963 T27 236 77.6 82.2 71.0 | 11.2
G 872 U883 J46 237 774 82.0 708 | 11.2
7 .890 | 30.000 758 242 78.5 83.0 715 | 115
8 913 022 | J72 250 81.0 85.2 75.0 | 102
1 926 042 789 253 83.0 86.7 777 9.0
10 926 039 791 248 84.8 87.5 80.0 7.5
11 A07 017 78 239 85.8 £89.0 81.4 7.6
Noon. 886 | 20,984 761 223 86.5 90.0 82.7 7.3
1 856 957 730 227 87.0 90.2 83.4 6.8
2 831 | .932 03 220 87.4 00.5 84.5 6.0
3 816 919 | G686 233 87.6 90.6 84.5 6.1
4 814 910 686 224 87.1 91.0 83.0 8.0
5 818 912 .680 232 86.5 92.1 81.5 | 10.6
6 828 924 Wi 235 84.2 87.4 80.0 7.4
7 842 D47 701 216 82.9 86.2 785 v
8 862 962 725 237 81.9 85.0 772 7.8
9 874 982 TA7 235 81.0 84.6 76.8 8.3
10 .880 902 7506 236 80.3 84.0 755 8.5‘
11 875 L9080 7556 225 70.8 83.56 74.9 8.6
|
!
\

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
Thermometer Means are derived from the observations made at the several

hours during the month.



Ixxxi MMeteorological Olservafions.

Abstraet of the Resulls of the Hourly Meteorological Olbservations
laken at the Surveyor General’s Office, Calentla,
in the month of Oclober 1868,

Hourly Means, &e. of the Observations and of the Hygrometrical elements
dependent thevcon.—(Continued.)

} X s ¥ ! E S 2y o
i e e S - O B
BobElE R | & | S5 |E3E|=E,
23 0 - U S e N e
Hour.| 7 218 |3 5 2 | Eaal gar
: A I 2. | 85 |F.e | HEs
B | 3 o 2. | @28 | B8 | 882 |c8%
ga = £ M= 2 2 ot | E8% o
S B E |55 e.7 S g 228 | €88
2 b | T TR NS B e e
’ 5 ' I
o o 0 o Incles. | T.gr. | T. gr.
Mid-
night.| 76.7 2.9 | 4.5 4.9 | 0.846 0.14 1.55 0.86
1| 765 | 26| 747| 44 | 846 16 37 87
2 | 762 | 25| 744| 43 | 838 08 .33 87
8 | 759 | 24| 742| 41 | 832 02 26 88
& | 7 | 22| 42| 37 832 02 14 89
6| 767 | 19| 744| 32 | .838 J0 | 097 90
6 | 757 | 17| 745| 29 | 840 | 12 89 91
7 | 766 | 19| 7638]| 82 | 862 | .84 | 101 00
SUlEL 189 | a4 el | ims8c| 03 | 212 | .81
9 77.0 60| 728 | 102 Jo5 | 854 | 838 72
10| 752 | 76| 719 129 | .773 26 | 420 66
| 773 | 87| 710 148 | 451 00 .83 62
Noon| 769 | 96| 71.1| 154 | .753 03 | 507 61
1| 767 | 103 705| 185 | 739 | 7.85 A4 59
g3 | 767 | 107|703 171 | 734 .81 61 58
3 | 766 | 11.0| 700| 176 | 727 g1 S1 57
4 76.5 | 106 | 70.1 | 17.0 729 76 57 .58
5 768 | 97| 71.0| 155 751 09 11 61
6 | 769 | 73| 78| 124 | 771 | 825 | 399 67
7 773 5.6 | 73.4 9.5 811 .69 10 e
8| 772 | 47)739| 80 | 824 | 887 | 23 78
9 | 770 | 40| 742| 68 | 833 98 18 .80
10 | 769 | 34| 745 5.8 8407 | 9.07 1.84 83
1 | 767 81| 745 &3 840 | 00 66 85
|
I

All the Hygrometrieal elements are computed Ii}?ﬂe Greenwich Constants.

-~

e




Meteorological Observations. Ixxxii

Abstract of the Resulls of the Hourly Meleorological Olservations
laken at the Surveyor General’s Office, Calcutla,
in the wmonth of Oclober 1868S.

Solar Radintion, Weather, &e.

12 125.0
13! 128.6

l

!

14 128.8
|

15! 128.5

16% 128.5

E.by 8. & N. W.|
|
ESE.&E.N.E.

|E.N.E.&W.byN.
S.W. &S,

8. 8. W. &8,

5 oo ¥
;gé gg_g’_ Wixp. : -
S ;s 8z ot IR S . =
S| vl : R 21 Prevailing i: 2 ‘ 22 General aspect of the Sky.
& = £ ézlcb direction. ﬁéi 5:—3
i -
o [Inches | b ) Miles| ;
111290 | 022 S by E. & S.S.W.l..., 1381 | to 8 A. . ~i fodr o,
steatoni Lo 8 p. ar.\_i after-
wards. Thunder at 21 & 3%
: | roat Rainatl e
2| 129.0 S.8.W.ES. by W. 93.6 ‘Scuds from S S W to 3 A. 1.
Sioto 3 v oan, clouds of
| different kinds afterwards.
| Lightning to S at 5 A. .
3 135.0 S.8W. & Sby E.| ... | 76.4 Nito7 a. 3t ~ito2 p. M. AL
| afterwards. Thunder at 2 &
3 7, a1. Lightning to N W at
3 4.3 Drizzled at 4 & 5 p. 3t
4(181.2( ... [S.byE.&S. 1.0 84.0 \i to 7 a.ar. 71 to 3 p. ar., stra-
toni afterwards. Lightning
to W at 11 p. ar.
5 1.31 S. & S. by E. 0.5118.0 \\i & Tito 11 A, ., overeast
' to 4 ». ., clouds of different
kinds afterwards. Thunder
at 1} & 2 r. a1, Lightning at
7 p. . Rain from 11 A. 1. to
2. M.
6| 125.0 S.5. W.&N. W. 80.4 [\i to 7 A. . Clear afterwards.
7| 130.0 W.S.W. & S.W. 83.2 1Nito10 A,y 7i to 4 P, a1
; | Clearafterwards. oggy from
| 9toll» ar
8 127.0 S.W & W .N.W. 52.8 (Clear to 3 A. 3t \i to 9 4. M.,
i & 7ito b poar, clear af-
terwards. Slightly, foggy at
| 11 ». .
9| 128.0 | W.N.W. &N, 46.8 |Chiefly M.
10, 126.5 N, N. by E. & E. 86.6 |<ito® A. M. 7i to 6 P. ar
| | Clear afterwards. Drizzled
| at3 p.ar.
11} 120.0 E,EbyN.&E.byS. 127.4 |\ to 6 A. 3t. Tito 7 r. 6. clear
afterwards.

76.1 |\i to 7 a.ar. Ti to 6 .3, stra-

toni afterwards.

101.3 Clear to 9 A, ar. ~ito 6 p. ar.
l Clear afterwards. Slightly,
| foggy from 8 to 10 ». ar,

65.7 Clear to 10 . M. Tito 6 p. M.

elear afterwards.

50.2 Clear to 5 . a. 71 afferwards.

Thunder & Lightning to S
| at 8 p. 2t

89.4 iClouds of different kinds.




Ixxxiit

Meleorological Observations.

Alstract of the Resulls of the Howrly Meleorological Observalions
laken at the Surveyor General’s Office, Caleulla,
in the montk of Oclober 1868.
Solar Radiation, Weather, &e.

g gg ) Wixsp.

B2 |52F ZE B (Veenera £ the Sky
s ; 2 ('2:5 § ﬁ’rorailing g § 'g‘é encral aspect o e Y-
= € '2 .0 irection. = DS
AfE*=|E= RIS

o |Incles i [Miles

171 129.0| ... IN.N.W.&S.W.| ... | 68.5 |Clear to 10 A. ar. 7i to 6 . 1.,
clear afierwards.

181 126.5 W.N.W.& S.85.E.| ... | 74.5 [\-i to 2 A. 3., clear to 11 A, M.
ni to 4 v, clear afterwards.

19| 127.7 W.N. W,&W. 68.9 |Clear to 10 a. M., ~i to 6 p. 1.
clear afterwards.

20 126.0 WS W.&S.SW,| ... | 59.6 [Clear to 6 A. M. \i & "ilo6 P
M., clear afterwards. Slight-

% > y foggy from 8 to 11 ». ar.
21| 138.0 S.8.W. &S8. W, ... | 41.6 Chl‘iﬂy clear. Foggy from 7 to
P. M.

221 126.4 N.N.W.&S. hy E.| 0.4 65.1 |Clear

230.126.0 N.N.W. &N.N.E, ... | 97.0 (Clear

24/ 127.0 E.S.E. & variable) ... | 76.3 ,Clenr. Foggy from 7 to 10 » ar.

25| 129.0 S. by W. &8. W.[ .., | 54.0 Clearto 9 A. 3. \i & ~ito 6 p
a., clear to 9 p. ar. \1 after-
wards.

26/ 125.6| ... |WSW,WNW&S| ... | 60.0 [Cleario 5 A. 3. \\i to Noon. \_i
to 3 . M., clear afterwards.
Slightly foggy from 9 to 11
P. M.

271 1255 S.byE. & E.N.E. 46.5 (Clear to 4 A. 3. \i to 2 p. .
“i to 5 pat. clear afterwords.
Foggy from 8 to 11 ». a.

281 126.0 N by E&W.N.W. ... | 75.4 |Clear.

201 126.0 N.E. & N. N.W.| ... | 87.0 |Clear.

30,122.0| ... [S.S.E.& W.S.W.[ ... | 85.9 |Clear, foggy from 7 to 11 ». .

31{121.0] ... [S.'W. 47.5 [Clear {011 4. a. ~ito1 p.3r.
Clear afterwards. Fogay at
midnight & 1 a. ar.

S Cirrd, — 1 Strati,~1 Cumuli, i Cirro-strati, i Cumulo strati,"~i Nimbi

i Cirro cumuli,



Meteorological Observatons. Ixxxiv

Abstract of the Resulls of the Hourly Meleorological Observations
laken at lhe Surveyor General’s Qffice, Culcutla,
in the montk of October 1868S.

MoxtaLY REsSuLTs.

Inclies.

Mean height of the Barometer for the month... o 20,862
Max. lu-i;,';’hl. of the Barometer occurred at 9 A, ar, on the 31st. .., 30.042
Min. height of the Barometer occurred at 5 p. ar. on the 6th. ... 20.680

Fatrome range of the Barometer during the month . 0.362
Mean of the daily Max. Pressures ... vee 20,929
Ditto  ditto ~ Min. _ ditto . 20,811
AMean daily range of the Barometer during the month ... w. 0118
o
Mean Dry Bulb Thermometer for the month .., soor 82:3
Max. Temperature oceurred at 5 p. at. on the 14th, R |
Min. Temperature oceurred at 6 A. 3t. on the 20th. ... ; 70.8
Letreme range of the Temperature during the month 21.3
Mean of the daily Max. Temperature ... ? 88.1
Ditto  ditto Min. ditto, L e 2 au iy
Moan daily range of the Temperature during the month... o KL
Mecan Wet Bulb Thermometer for the month ... P 00
Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 5.6
Computed Mean Dew-point for the month 5y S S
Mean Dry Bulb Thermometer above computed mean Dew-point ., 9.5
Inches.
Mecan Elastic force of Vapour for the month ... . 0792
Troy grain,
Mean Weight of Vapour for the month s 801
Additional Weight of Vapour required for complete sa!umtion e 08
Mean degree of tmmidily or the month, complete saturation being unity 0.74
Inches.
Rained 4 days,—Max. fall of rain during 24 Lours T B
Total amount of rain dur-ing the month 1.53
Total amount of rain indieated by the Gauge atfached to the anemo- .

meter during the month 42

Prevailing diveetion of the Wind.., S. W.&5. 8. W.
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Meteorological Observations. Ixxxvi

Abstract of the Resulls of the Ilourly Meleorological Observalions

taken at the Surveyo¥ General's Office, Caleutia,
in the wmontk of November 1508.

Latitude 22° 33" 1” North. Longitude S8° 20° 34" East.

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet.

Daily Means. &e. of the Observations and of the Hygrometrieal elements
dependent theveon.

= !
| o8 ! Range of the Barometer = = 1llange of the Tempera-
! S 2= during the day. | A% ‘ ture during the day.
SEE | | BE
Date. ‘ ::32‘ | \ E % ! |
£e% | Max. { Min. | Dift l £ | Max l Min. | Dift
[ ) -’;"-—‘ ’
~i
| -] ‘ '
Inches. | Tnches. i_Inches. Incles. o o l 0 o
|
1 | 29.980 | 30.062 @ 29940y 0.122| 780 854 | 715 | 13.9
2 075 (059 | 924 A35 ) 785 85.4 | 73.0 ' 124
3 A8 | 061 434 227 | 79.2 87.0 | 78.0.| 14.0
] A80 1 05T A5 J23 1 78.8 85.2 73.0 | 122
5 08 | 20079 832 47 | 788 85.0 | 735 | 115
6 845 | 001 783 J19 [ 79.1 860 | 722 | 138
7 856 | 007 | 819| .088| 77.6 | ‘887 | 725 | 112
8 818 | 805 7531 43| 77.0 | 830 | 725 | 105
9 g8% sa8 | 430  ga8| 769 | 87 | 714 | 133
10 801 | 874 40 JA34 78.3 85.8 7.5 | 14.3
11 841 | 912 ] 706 A16 79.5 87.1 732 | 13:0
12 881 939 | 838 06 | 78.0 §4.0 | 78.0 | 11.0
13 865 025 | 800 126 761 82.3 | 7L0:| 11.8
14 5853 950 | .82 125 | 75.0 84.0 | 674 | 166
15 949 | 30,015 | 001 A4 | 756 85.0 | ¢8.8 | 162
16 | 80024 203 | 010 163 | 733 82,4 | 065 \ 15.0
17 |. 034 A10 | .970 J40 | 721 810 | 648 | 162
18:.| _ ..009 083 .40 J48 ) 12.7 81.6 | 645 | 17.1
10 | 20901 | o6l | 927 | 334 731 | 819 | 660 | 159
20 974 049 1 024 128 | 723 80.6 | 648 | 158
51 987 | woa7 | s Tos| 7ie | 796 | eks| 181
23 000 | 046 436 J10 1 720 805 | 615 10.0
23 80.026 . 106 072 a3 | 723 8L3 640 | 17.3
24 0081 28 96| 330 718 | 802 | 6451 15.7
25 080 JA62 1 80025 | . %7 | 716 | 795 | 65| 150
26 082 1514 023 381l 718 | 798 | €52 | 144
27 062 39 | 20,098 | U146 28 S1.0 660 | 15.0
28 072 870 30.023 § 18| T332 S1.7 67.4 | 143
20 0031 185 021 | 104} 715 795 | 680 | 135
30 042 | 128 | 20.006 I 620 717 0.0 | 65.0 | 150
PRl 3 |

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb

Thermometer Means are derived, from the hourly olservations, made during
the day.

e, S i e



xxxvii Meteorological Olbservations.

Abstract of lhe Resulls of the Hourly Meleorological Observations
taken at the Surveyor General’s Office, Calcutia,

in the month of November 1868.
Daily Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.—(Continued.)
v E ey TR Coe gy 2rre
- e . 28 | 388 | gE
= = 3 =] 8 Sy | BmE | EZO
= L) B 2 g t : 'g_g é = 8 =
e Bap 8 | TSR IS 175w
Date.| B . e = = -2 % et |2 4 E‘-E
2| 2|3 la, | 3s| 58 || BEs
BE |3 | 2| 82 | B3 | BS |£25 |28
g2 ol pe | 28 | B2 |558 | 5%
= (&) = - = - =
| o o o ] 0 ’ Inches. | T. gr. | T. gr
1 714 6.6 0668 11.2 0.655 7.10 3.09 0.70
2 726 5.9 | 68.5. 10.0 692 .00 2.85 a3
3 72.8 6.4 | 68.3 10.9 .688 43 3.13 70
4 72.6 6.2 | 683 10.5 .688 43 01 et
5 72.6 6.2 | 683 10.5 G688 A3 .01 g1
6 72.1 70| 67.2 11.9 664 A7 .36 .68
7 72.1 5.5 | 68.2 9.4 686 44 2.63 T4
8 2.5 4.5 | 69.3 7.7 711 .70 .19 .78
9 72.0 4.9 | 68.6 8.3 695 .55 .31 a7
10 72.0 6.3 | 67.6 10.7 672 28 3.00 71
11 72.1 7.4 | 66.9 12.6 657 .09 BT 67
12 72.7 53 | 69.0 9.0 704 .62 2,57 75
13 68.7 74 | 63.5 12.6 588 6.38 3.25 .66
14 67.5 7.6 | 622 12.8 563 A3 18 .66
15 66.8 8.8 | 60.6 15.0 D34 5.80 .68 .61
16 63.4 99 | 655 | 178 450 4.92 92 | “.56
17 63.1 9.0 | 55.9 16.2 A56 09 i3 ) .59
18 64.5 8.2 | 57.9 14.8 488 5.33 35 .61
19 | 654 | 77| 602 139 | .509 57 22 .63
20 64.9 7.2 59.1 13.0 508 .56 2.97 .65
21 65.2 64| 601 | 11.5 525 75 G5 LG9
23 | @52 | 68| 598| 122 520 69 81 67
23 664 | 79| 581 142 401 38 3.20 | .63
24 .| 651 | 67| 597 | 121 [ 518 68 | 277 67
25 | 654 62| 60.4 | 11.2 530 82 58 | 69
26 | 65.9 5.9 | 612 | 106 544 07 484 n1
27 l 65. 69| 60.4 | 124 530 81 00 | 67
28 | 66.8 6.4 | 61.7 | 115 b554 | 604 70 | .69
29 | ¢59 | 56| 6L4| 101 BH18 02 36 72
30 | 616 [ 71| 589| 128 | 504 | 552 91 66
| | |

All l‘lmml:[ygmmetric:a'l elements are computed by the Greenwieh Constants.

3

S




Meteorological Olservations. lxxxviii

Alstract of the Resulls of the Ionrly Meleorological Observalions
taken at the Surveyor General’s Office, Caleulla,
in the montk of November 1S68.

Hourly Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.

R Range of the Barometer | == . |Range of the Tempera-
=8 for each hour during =3 ture for each hour
=TS the month, E during the month.
G-I e
Hour. E £ o RE
= B
€25 | Max. | Min. | Dift | §2 | Max. |Min. | Diff
ke =
Inches. | Inches. | Inches. | Inches. o o o 0
Mid-
night.| 29.967 | 80.101 | 20.706 | 0.305 71.9 768 | 68.0 | 88
1 957 092 790 302 713 764 | 67.0 | 94
2 947 080 79 301 70.8 758 | 664 94
3 940 82 73 309 70.1 750 | 66.0 9.0,
4 939 083 J72 B11 69.5 745 650 | 95
b 951 L0900 J64 | 326 69.1 738 | 645 9.3
6 968 110 0T .333 G8.6 745 | 640 | 105
7 988 134 84| L350 68.9 743 | 645 | 98
8 | 30.013 161 Sl4 347 71.3 76.7 66.5 | 10.2
9 032 185 848 337 74.2 80.0 | 688 | 11.2
10 031 170 843 327 77.0 82.5 71.8 | 10.7
11 011 J44 826 | .318 79.4 845 | 755 | 9.0
Noon, P 29.982 122 788 B34 80.8 8.6 | 770 | 86
1 M8 071 75l 320 82.0 86.5 | 788 7.7
2 924 045 436 | 300 82.5 87.0 | 78.0 9.0
3 A11 031 430 |+ .301 82.6 87.1 77.6 9.5
4 907 026 435 | 201 81.4 855 | 774 | 8.1
5 918 037 J43 204 80.0 84.6 75.7 8.9
6 928 051 Jgo4 | 207 777 82.6 | 740 8.6
7 946 066 J89 | 277 76.2 826 | 722 | 104
8 964 092 804 288 75.0 80.8 71.2 9.6
9 977 109 813 206 74.0 79.5 70.0 9.5
10 O82 110 818 202 732 78.0 69.0 9.0
11 977 106 805 301 2.4 772 | 68.0| 99

-—— 1 — |

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
Thermometer Means are derived from the observations made at the several
hours during the month.




Ixxxix

- Meleoralogical Olservalions.

Abstract of the Besulls of the Hourly Meteorological Observations
taken at the Swrveyor General’s Office, Calculla,

in ke monlh of November 1868S.

Hourly Means, &e. of the Observations and of the Hygrometrical elements
dependent  thereon.—(Conlinued.)

V 4l = . e PRORT
S R T
.a = -P 7 8 T e | -—:-"‘:,":: =1 ‘_4 e
{ = AN 1 Wi 5 B3 [ @Ed | mas
= 5 g 2 = S% =g B | ofg
Hour.! 3 gl e = &= s M s o T i et
| hs i = 8 g @S (@l e | E 8
o o il = O~ P S (R S o R R
S O T - - S | 22 |E£2%| 223
| g'e 2 & & I <=2
= & S S e o =2 | -8 [ 584
| | |
| o o o o Inches.  T.gr. | T.gr
Mid-
night.| 67.8 4.1 | 645 74 | 0.807 6.67 1.81 0.79
X 7.4 | B9 | 6L3 7.0 | 603 .63 70 .80
2 67.0 38| 6L0| 68 597 56 G .80
3 66.5 3.6 | 63.6 6.5 590 48 .55 81
4 66.3 32| 637 5.8 501 .51 37 83
5 65.9 3.2 | 3.3 5.8 584 A3 .35 .83
G 65.6 5.0 | 63.2 5.4 582 43 20 |waEs
7 65.7 3.2 | 63.1 5.8 .50 .39 35 83
8 671 42| 63.7 | 7.8 501 A8 85 .78
9 8.0 62| 637 | 1035 501 A5 2.64 71
10 68.9 8.1 632 | 138 o827 | 8L 3.58 .G
11 G9.6 0.8 | 62.7 16.7 073 A7 4.45 .58
! .
!
Noon_! 69.5 | 11.3 | 616 | 192 532 | 5.9 5.13 54
1 G0.8 | 122 | 61.3 | 207 546 86 61 51
3 | 697 j 12.8 ’ 60.7 21.8 536 VE] 00 40
3 | 696 | 130 605 | 221 582 71 o7 ‘19
4 [ 6.4 [ 120 [ 610 | 204 | 541 .82 45 52
5 | 608 10.2 | 62.7 17.3 D72 6.17 4.64 ST
i ’ 609 | 7.8 | Gad [ 13. 605 56 | 354 65
7 60.7 20.5 | 651 11.1 .Gm gL 2.92 70
8 | 69.2 5.8 | 65.] ’ 0.9 619 75 .56 73
9 ] 636 | 54 68| 92 | .613 ’ 71 33 T4
10 { 683 | 49/ 644 | 88 605 62 20 75
45| 743 81 603 61 1.99 a7

67.9 [

{

[

Al the l{) cromotrienl elements are (omputed by the Greenwich Constants.

Al
¢
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Aeteorological Observations. Ixxxx
xi&slrac! of lhe Resulls of the Honrly Meleorological Observations
taken at the Swrveyor Generals Office, Caleutta,
in the month of November 1S68.

Solar Radiation,

“eather, &e.

g . (&2 I Wixp.
3 S S —é = ST e
- = = | S
&l uE ‘-":J& 2! Prevailing \; E; €§ General aspect of the Sky.
E ;‘f E ,5_,“0; direction. = 2ins .
gt an S o ST
o [Inches Iy | Miles
1 125.5 S.W.&S8. by W.| ... | 57.7 | Clearto 11 A. »r.;scatd. 71 to
3 2 p. M., clear afterwards,

2/ 123.5 S.W. & S.by W, 78.3| Clear to 11 a. ar., scatd. ~i

| to 6 . ar., clear afterwards.

31225 S.SW,N.LES.E. 58.3 | Clear to 10 s.ar., seatd. ~i to
4 p. ., clear afterwards, Fog-
gy from 8 fo 11 . a1,

4/ 1120 ES.E&XN. W 64.9 | Clear to 54, seatd, \i &

| ~i afterwards. I‘oggy from mid- .
night to 5 ) A. .
5| 127.0 E.S.hyE.&S.8. W/ 55.7 | Seatd. "ito 3 ». ., clear
i afterwards.
6 122.6 N.W. & variable 79.5 | Seatd. \i &\ to 6 P A,
I clear afterwards.

71225 E. by 8. & S. E. 83.2 | Chiefly \i. Foggy from 7 fo
9 A. 2.

8 124.9 5 'S. E. 737 N\ito9a. ., seatd. 7i to 7

! | r. M., clear afterwards.

0 1254 S.E.&N. E 1.0/ 91.6! Clear to noon, clouds of dif-
(ferent kinds to 6 . ar., clear
laftcrwnrds;. Brisk wind from

{ noon to 2 p, M.
10, 126,51 IN. E. 1.8 2246 Clear to 2 4. ar., seatd. \i &
ito G p a, stratoni after-
I ’\\ cards. Brisk wind from 9% to
{ 112§ A a1,
11/ 128.4 N.-\'E,.\"E.S.:.\'byE. 228.6 [ \l to 24, Ni&\itoT p.
., 7i afte rwards
12/ 116.7, N byE,NNE,&N. 183.8 | Stratoni to 11 4.0r., Tito 7 p.
‘ M., stratoni aﬁer\\ards Drizzled
| 'at 6} P AL
13 116.0 iN. W. &N.N.W. 1049 | Stratoni to 4 A. 3., \i to 5 p.
| 3., elear afterwards.
14/ 125.0 IN. W. & variable 84.7 | Clear. Slightly foggy at 8 .
15 121.0 iW SW.& varinble 179.2 Clonr. )
16, 128.4 W.N. W. &N, 106.5 | Clneﬁv clear. Slightly foggy
8 p. a1,
17! 118.7 g.\'. N.W. &N, “’i 123.7 l Clcnr to (& a1, seatd. N to
‘ 6 p. M., clear afterwards.
18 120.8 Nw,Nby w & \\'w{ 136.6 | Clear.
19 117.0 NN W, NWE W by N 120.8 Clear.
o0 115.0 S WL S.S WL ' 60.4 | Clear. Foggyfrom7to 11 r.ar.
21 1215 SV, & 8.8, WL 38.1 | | Clear. Slightly fogay at mid-
I unght 1 & 11 a M. & from 7 to
| | l lll ¥,
! |
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Meteorological 06.§erv(1lianc.

Abstract of the Results of the Hourly Meteorological Observations
laken at the Surveyor General’s Office, Caleulta,
in the month of November 1868.

Solar Radiation, Weather, &e.

Wi Cirro cumuli,

s (&2 . ‘Wixp.
%2 |23 B
- o B < ®
F ; E an 5 g;evailing 5 _g_g General aspect of the Sky
= = > o Pt
S Eg 5:76 irection E‘E Q:g
o |Inches Ih | Miles
2211220 (" ... [S.8.W. o | 41.9 | Clear. Foggy frommidnightto
8 4. M. & from 7 to 11 ». M.
23] 122.0 N. & variable. 38.6 | Clear. Slightly foggy at 5 &
6 A &at 7.9, 10 & 11 p. .
24(110.4 N, Nby W& W.| ... | 682 Chiefly clear. Foggy at mid-
!lnlght &la M &at?, 8,10 &
P. M.
25/116.0 | ... [S-W,W by N&W.| ... | 87.3| Clear to 6 s. 3., seatd. \ i &
[by 8. M to 4 p. a., clear afterwards.
Foggy from midnight to 4 a.ar,
" & from 8 to 11 p. M.
26 115.0 S. W. & variable. 54.0 | Clear to 11 A. >, seatd. i
to 8 p. a., seatd. M afterwards.
271 121.0 SSW,WSW&SW 55.1 | Clear to 6 A. 3., scatd. \i to
5 P, M, seatd. A1 afterwards,
Slightly foggy at 6 A. 3. & at 7
: & 8 v,
28| 123.0 N.N.E.&W. byN.| ... | 58.3 ¢ Clxie‘fly scatd. \i. Slightly
oggy trom 7 to 10 p, A,
29[ 120.0 NE,NNE&LEbyN.| ... | 73.5 i‘tmtoni to 8 a.ar., \ito2p,
M., stratonito 4 p. m.,clouds
%il'_ C{:g'ergnt ki;:ds afterwards,
y 1ghtly fo rom { te 11 p.u1.
30{1236| .. IN.E.&N. 5031 \i tg!) fgi':, Nt & i after-

wards.

\i Cirri, — i Strati,~i Cumuli,"i Cirro-strati,

-1 Cumulo strati, i Nimbi
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Me/corolo_aical Olbservatons. "xxxxil

Abstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General's Office, Calcutla,
in the month of November 1868S.

MoxtrLY REsurts.

Inches.

Mean height of the Barometer for the month... . 20.963
Max. height of the Barometer oceurred at 9 o, 3. on the 20th. ... 30.185

. Min. height of the Barometer occurred at 3 p. ar. on the 9th. ... 29.730

Eaxtreme rauge of the Barometer during the month . 0,455
Mean of the daily Max. Pressures .., ... 80.034

Ditto ditto  Min, ditto . 20.905
Mean daily range of the Barometer during the month ... we 029

o

Mean Dry Bulb Thermometer for the month AR DO
Max. Temperature oceurred at 3 p. ». on the 11th. vt Ot rL
Min. Temperature oceurred at 6 A. ar. on the 23rd ... .. 640
Foxtreme vange of the Temperatur: during the month e 231
Mean of the daily Max. Temperature ... o ¢ 82.8

Ditto  ditto  Min. d‘.’uo, 68.5

Mean daily range of the Temperature during the month... o s P

Mean Wet Bulb Thermometer for the month ... v 682
Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.8
Computed Mean Dew-point for the month o T R
Mean Dry Bulb Thermometer above computed mean Dew-point ...  11.6
Incles,

Mean Elastic force of Vapour for the month ... ... 0.586
Troy grain.

Mean Weight of Vapour for the month rs ot e BRATAY
j\(fdi(iomll \Velflnt olp Vapour required for complete saturation ... 2.94
Mean degree of humidity for the month, complete saturation being unity 0.68
Inches.

Drizzled 1 day,—Max. fall of rain during 24 hours ¥3

4

Total amount of rain during the month
'Z{‘gtnl amount of rain indicated by the Gauge attached to the anemo-

meter during tl.m month e e &\:“
Prevailing direction of the Wind... ... 8. W.N. E.&N.W.
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Meteorological Observations. xeiv

taken at the Surveyor General’s Office, Caleutla,
in the month of° December 1868.

‘v Latitude 22° 33° 1” North. Longitude 88° 20 34" East.
Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet.

‘ Albstract of the Results of the Hourly Meteorological Observations

Daily Means, &c. of the Observations and of the Hygrometrical elements
dependent thereon.

T
§§ . | Range qf the Barometer % £ Range of the Tempera-
=D during the day. B ture during the day.
o = 5= 5
= -
Date. :F‘ag‘ | Q‘: E |
§52 | Max. | Min. | Dift | £2 | Max. |DMin. |Dift
v - ez
Inches. | Inches. | Inches. | Inches. o | o o o
"1 | 30.013 | 30086 | 20962 | 0.124| 686 | 760 | 635 125
2 089 163 | 30.039 24 | 68.0 77.6 | 60.0' 17.6
3 115 .183 049 134 | 67.9 775 | 59.5 | 18.0
4 119 JA84 |- 080, .124 | 68.6 77.0 | 62.0 | 15.0
5 112 .186 051 35| 699 | 790 | 625 | 165
6 002 161 027 34| 709 | 795 | 625 | 170
7 076 157 | 20.992 J65| 708 ' 776 | 640 | 135
8 029 111 961 150 | 69.6 77.7 | 625 | 162
9 002 055 .934 J21 | 69.0 76.6 | 62.4 | 14.2
10 | 29.997 074 .935 139 | 69.1 772 | 624 | 14.8
11 961 034 .805 139 | 69.7 775 | 625 | 15.0
12 944 015 891 J24 | 709 796 | 63.5 | 18.0
13 992 070 927 A48 | 722 810 | 66.0 | 15.0
14 | 80.052 137 | 30.001 A36 | 717 80.0 | 64.4 | 15.6
15 093 156 028 A28 | 715 80.0 | 65.5 | 145
18 |, .148 206 .088 J18 | 702 790 | 64.3 | 14.7
17 142 200 .081 119 | 701 | 78.3° | 625 | 15.8
18 .106 177 033 Jd4 | 699 | 785 | 622 | 163
19 071 .136 019 J17 . 702 | 782 | 65.0 | 18.2
20 103 194 061 A33 | 690 | 764 | 63.2 | 18.2
21 048 123 | 29.992 131 66.9 ‘ 74.6 | 60.0 | 14.6
A 22 024 103 967 136 | 66.5 740 | 595 | 14.5
23 043 134 986 J48 | 647 732 | 565 | 16.7
24 021 708 | 973| 30| eu7 | 787 | 880 | 17.7
25 .026 091 973 JA18 | 67.8 76.4 | 598 | 16.6
26 063 146 995 151 | 66.2 75.7 | 585 | 172
27 017 098 949 149 | 66.0 75.5 | 7.0 | 18.5
28 010 084 063 ag1| e9.1 | 791 | 614 | 17.7
29 005 ,090 046 Jd44 | 689 780 | 61.0 | 17.0
30 027 116 083 Jd33 | e7.0 744 | 61.5 | 129
31 066 166 | 30.018 148 | 644 | 724 | 580 | 144
|

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
'I;]hegmometel‘ Means are derived, from the hourly observations, made during
the day.
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XeV Meteorological Observalions.

Abstraet of the Resulls of® the Honrly dletéorological Observalions
; lieken al the Surveyor General's Office, Calenila,
in the wenlle of December 186S.

Daily Means, e of the Observations and of the Hygromelrieal elements
dependent theveon.—¢ Continued.)

: T T = S5 |=sg ]2z,
= E | & | A& 2 Ea e |EEL
= P ~ ) § s ’gke E = <=
= 2 & = = TS |888 |g2?
= = 2 > O % wp
<= - 2 ~ = e 23 FSE | emsa
Date. | "2 2 = ' 5 5 = o ~o | EE'S
58 | a |2 | = Sg | 55 |Hus | BES
Fe | 3 | & | 2Zs | B2 | BB | B85 [=2%¢%
=2 | A 2 | B8 b | B2 |S58| 252
2 = == =SS ==

g8 & E b g = Ss |=-S | 888

= = S = e =

| |
e ’ 0 i o o Imches. | T. gr. ‘ T. gv.

1 ! 621 65| 569! 11.7 | 0472 | 510 | 248 | o008
20| 604 | 76| s43| 137 | V432 | 477 6 63
3 | au5 | 84| 528| 151 | 411 | 6% 9 | .l
4 | 608 | 7B | 548| 140 | 437 | 82 | 8 | .63
5| 635 | 64| 584 115 | 496 | 545 | .53 | .68
G G1.6 6.3 | 59.6 | 113 B16 | .67 | .56 A9
7 | 642 | 61} 598| 110 | 51T [ 61 47 69
8 | 636 | 00| o88| 108 | 503 | 53 | 3 | 0
9 | 631 | 59| 5841 106 | 496 | 48 | 30 | .50
I | 634 | 57| 588 103 | .503 ’ B4 7 S
1 040 1 57 | 604 1083 | 813 | 6 | 2| g1
12 662 47 | 624 | 835 567 622" 1 0" b .76
13 | 6727 | 45| 6l | 831 | 599 | 56 | 199 | 77
14 | 668 | 49| 629 | -788 | .576 S | s
15 65.0 56| 614 | 101 518 | 02 ! .36 72
16 63.6 G.6 | 583 | 119 400 | 548 | 62 | .68
17 | 633 | 68| 570 133 | 488 | 36 | .67 67
I8 [ 681 | 68| 577 | 193 | 48 | 33 | a5 | .67
19 | 635 | 67| 881 | 1231 | 401 | 4o 65 o7
2 | 619 | 71662 iz | 46 | o7 69 65
21 50.2 7.7 1 530 139 Ald | 458 70 .63
2| 385 ( 80 21| 144 | 0L ] 45 | we | a2
23 5.7 8.0 | 50.3 144 | 877 | .20 .60 62
2t | 573 | 7.4 514Y 133 | 392 36 A | 64
2% | 622 | 64| 579 | 97 A88 5.38 o) N W
2 | 588 | 7.9 520/ 143 | 40 | 443 69| .62
97 | 585 | 75| s525| 185 | 407 | 81 | 57| los
93 | 634 | 57|688| 108 | 503 | 558 | 24 g1
9% | @15 | 74| 56| 133 | 452 | 490 | 75 65
a0 | sgs | 73|ss0] 130 | wss | a3 | | 65
3L 571 73| 505 | 130 | 380 | .23 51 NI

|

All the Hygrometrical elements are computed by the Greenwich Constants.




Meteorological Observations. Nevi

Abstract of lthe Resulls of the Howrly Meteorological Observalions
laken al the Surveyor General’s Office, Calenlla,
in the montl of December 1568,

Hourly Means, &e. of the Observations and of the Hygrometrical clements ©
dependent thereon.

=R Range of the Barometer = . | Range of the Tempera-
=80 for each hour during &= ture for cach honr
e = the month. L2 daring the montl.
SEE ENE s
Hour. 3’: Eg‘ RE i
g8% | Max. | Min. | Diff. g2 | Max. | Min. | Dift
- 2 -
[k I P=
: |
Inches. | Inches. | Inches. | Tuclies. o il o o o
Mid- y
night. | 30.055 | 30.163 | 20.941 | 0.222 5.6 G.5 GO.5 9.0
1 047 152 036 216 | 64.8 69.0 ' 59.8, 02
2 038 140 925 215 6G4.2 G55, 59.0 a9.5
3 L0830 134 920 214 63.5 6G2.0 886 0.4
A 028 131 14 217 2.0 G7.5 a7 | 10.0
5 040 185 924 211 62.3 67,0 | 57.0 | 10.0
G 054 «l51 939 212 6G1.8 G6.5 | 564 | 10.1
7 075 163 961 | 202 61.8 66.2 56.0 | 10,2
8 102 .188 | 086 | 202 G3.6 G7.5 568 l 10.7
9 123 202 | 30.006 196 67.2 71.0 | GL.8 9.2
10 126 206 | 015 | .101 70.8 75.0 | 65.5 5
11 A07 | 190 | 29.998 192 73.8 7.0 67.6 9.4
Noon. 075 162 059 | 203 75.1 78.5 69.0 0.5
1| om| 28| lo%5| 208 | 762 | 798 | 705 | 93
2 016 101 | 05 106 76.9 | SLO 71.5 0.5
3 001 L0953 801 | 204 768 | 798 | 24| 72
4 20.097 JO88 803 195 Y87 | %86 | 712 7.4
5 30.005 | 009 L00 .199 748 | 7738 | 7060 73
6 017 116 RIOBS =202 718 | 752 67.6 7.6
7 032 Q44 20 216 70.2 73.8 65.5 8.3
S 048 A48 47 .201 G840 72.6 64.0 5.6
H ) 060 165 955 210 G7.8 71.5 63.3 8.2
10 069 | 173 070 202 | 667 | 707 61.8 8.9
11 54| 215 | 650 | 705 | 610 95
! 1]

064 ‘ 169

[
R T e

! |

The Mean Height of the Barvometer, as likewise the Dey and Wet Bulb
Thermometer Means are derived from the observations made at the several,
hours during the month.



Xevit BMeteorological Olservations.

Abstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Calcutta,
in the month of December 1868,

Howly Means, &e. of the Observations and of the Hygrometrical elecments
dependent thereon.—(Continued.)

. = f Q o | ot gy i
g lalg ]y |= | 84|38 08

B |EI& |8 |8 |E3 |83 |=8;

3 o < o e =) E E L) -g‘

S e

Hour. E } % g '§ | 2 o - §8 %:é*u:

@ = 3 = = 5.8 .8

ef |2 | & g, | A4 |ed 823 | 958

gd R |5 | 78l g8 | gs |E53F| g5

ge | El 8| &a ' &= | S8 |3FE | &5E

0 0 0 0 Inches. | T.gr. | T. gr
Mid-
night.| 616 | 40| 584| 72 | 0496 | 550 | 150 | 079
1| 611 | 87| 881 67 | .40 45 .38 80
2 | 606 | 36| 874] 68 | .48 33 .36 79
3| 61 | 34| 570| 65 473 27 28 81
4 | 697 | 82|868| 61 | .47 25% | a8 82
6 | 592 | 81(6564| 59 | 464 | ' .18 13 .82
6 | 687 | 81|8559| 59 | .456 10 11 82
7 | 687 | 81|659| 69 | .456 .10 11 .82
8 | 590 | 87|666| %70 | .467 21 .36 79
9 | 613 | 59! 866| 106 | .67 16 | 219 70
10 | 630 | 78| 568 | 140 470 16 | 8.04 63
11 | 637 | 98| 8568| 167 | .47 13 a7 .58
Noon.| 640 | 11.1| 362 | 189 | .461 01 | 433 54
1 | 640 | 122|855 | 207 | 450 | 489 97 51
2 | 642 | 127 553 | 216 | 447 85 | 501 .49
3 | 639 | 129 549 | 219 | .44l J8 | .05 A9
4 | 635 | 122|850} 207 | M2 81 | 470 51
8 | 639 | 104| 566| 17.7 | 467 | 5.09 03 56
6 | 643 | 75| 583 137 | .404 40 | 305 64
7 | 639 | 63| 589 | 113 | .504 b5 | 250 69
8 | 633 | 56| 888 101 503 54 20 a2
9 | 626 | 52| 584 04 | .496 A8 00 73
10 62.9 4.4 | 588 7.9 H03 b6 1.67 g7
11 61.8 4.1 | 585 7.4 408 .52 54 .78
1 |

All the Hygrometrical elements are computed Vhy the Greenwich Constants.



Meleorological Observations. xevill

Abstract of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Calcutia,

in the month of December 1868.
Solar Radiation, Weather, &e.

8, |22 . Wixp.
ng gég = e £ th
& 53;§ =£§ Pé'cvailing cg g1 _g.?g General aspect o e Sky.
= ‘= irection. z L
A= S REIAE
o |Inches Ib | Miles
11110 ... |WS.W.,W&SW. ... [ 52.7| Chiefly ™. Slightly foggy at
midnight & at 1 A. .
2| 118.5 SW.& W.by N| ... [ 78.2| Secatd. \i to 5 p. ., clear
afterwards. Foggy at 9& 10 p.ar.
8/116.4| .. INbyW.EN.byE. ... |102.7| Seatd. “ito 1 ». 3., clear to
5 p. M., scatd. \1 afterwards.
41 119.0( ... |N.N.W. v |147.4| Scatd. \j to 6 r. . clear af-
terwards,
5 1205| ... IN.N.W,NNE&N.| ... |126.4| Clear to 2 ». a., scatd. \1 to
6 ., a., clear afterwards.
6] 126.0| ... [N.&S. E. oo |115.0 [ Clear to 5 A. 3., \~i to 9 4. a1,
Si&_ito5 p.ar., T1afterwards.
7/119.4| ... |E.by S. & N. .. | 782 | Secatd. Nitob A M., Mito 8
A. 3., ©i to 8 ». A, clear after-
ards. Slightly foggy from 7 to
« |11 P, ar.
8 118.7| .. |[N,N.W.&S.W. ... |91.0| Clear. Slightly foggy at 8, 9
& 11 v, ar.
911180 .., (8.8 W.&S8. W, ... |51.0| Clear. Foggy from midnight
ito 4 A, 2z, at 8 A. M., &at 9 p.ar.
10{117.0| ... [S.&S.8. W. «. | 46.7 | Clear. Slightly foggy from 6
to8A . LKat 6 &Y P .
1111125 | ... [E,S. E.&S.W.| ... | 388.5| Clear to 11 a. 3., scatd, "ito

4 7. M., clear afterwards. Foggy

at 6 & 7 A 3, & at S e,

12119.8| ... [S.& S.W. .o | 47.5 | | Clear to 9 A. 3., scatd. 7i to

3 ». a1, clear afterwards, Foggy

from 3 to 8 A. af.

13/ 1206| ... [S.&8.8.W. o | 807 | Clear to 9 A. 3., seatd. 7i to

- 5 1. M., clouds of different kinds

lnﬁorwnrds. Foggy from 3 to 9

AL M.

14/ 1220| .., [S.S.E.&SSW. | ... | 98.5| Clear to 6 A. 3, scatd. \i to

10 A. ar., seatd. Tito 6 p. .,

clear afterwards.

15/120.0| ... |SE,WNW& vari-| .., | 43.2| Clear to noon, scatd. 7i to 5

[able. p. AL, clear afterwards. Slightly
lfogay at5 & 6 4. M. & at 7 & 8

P. M. .

16/ 131.0| ... [S.S.E.& N. «.. | 77.8| Chiefly clear.

17/117.0| ... |N.& W.byN. oo |124.1 | Clear. Slightly foggy at 10 &

| X 11 p. a1,

18/119.8| ... SW.&WhyS. | ..|49.7| Cleartolr. ., \ito8Sp. M.,

| clear afterwards. Slightly fog-
gyat 6 & 7 A, M.
19| 117.4| ... |E byN&variable. | ... | 94.3 | Chiefly clear. Foggy at 7 ».x.
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Metearological Observalions.

Abstract of the Resulls of the Iourly Meteorologicval Observations
taken at the Surveyor General's Office, Culenlla,
in the monlk of December 1868,
Solur Radiation. Weather, &e.

g5 |8 §°.’ ; Wixp.

@3 |E3F| 2R | Gunoral mepest of il Sk
é_ g;s ‘g‘:’ E_ P.rcvni_ling :’Eg %"é enceral aspect o e DKY.
Sl SE :g:,cbi, direction. ;E Q:

1 o |Inches Ih | Miles
20{1220| ... INN.E&LW.N.W. .. |980( Clearto 3 a. 3, \ito84.21.,
clear to noon, ~i to 5 ». 3., clear
infterwards.Slightly foggy at 10
& 11 ». 3.
21} 116.0 N, E. &S W, 86.9 | Clear. Slightly foggy from 7
to 11 p. ar.
22 110.6 S.5.W. & variable ... | 65.3 | Clear. Slightly foggy atl mid-
’ , night &1 4. &ivom7tollp.ar.
23/ 116.0 N by E.&N.E. | ... | 55.0 ! ]llour. Slightly foggy from 8
o 11 7. a1
241 117.0 NbyE &W, S.W 87.4 | Clear. Slightly foggy at mid-
night & 1 4. ar, & from 7 to 10 -
. 3,
25 115.0 S, byW. 8. &8.W. ... | 30.8| Clear to 7 A. 3., scald. ~i to
" o 5. p. A, clear afterwards.
26 111.8'; EN.E&N.NE. . |115.5 ) (i'llcar- Slightly foggy from 7
, 0 1L p. ar.
271 116.0 N. I&. & S.by W. 53.0 : Clear. Foggy at miduight &
A M.
28 118.5 s:byw. B s EEXNW. .. | 42,1 | Clear to 6 a. 3r., steatoni fo
. Il()i_u(.. clfear afterwards.Slight-
g2 y foggy from 9 to 11 ». .
20 112.0 N.N.W. 59.2 |  Clear. Toggy to midnight &
) La sy & from 7 to 11 ». ar.
30 109.5 WSWavariable. 79.1 | Clear to 5 A, x., seatd. \i to
noon, clear afterwards.
ly fogey from midnight to & 4.
- 33w AL & from 8 to 10 p. .
31) 115.0 NDyELW.N.W.| ... | 75.0 | Clear. Fogay at
from 8 to 11 p, a1
-”.bf .k SN -
o’ v 4 T gaal
# Rl & D
. W
i" L . ‘N
' \ A
- ‘ 4\\\ ‘13 Y " :‘
\'i ( 0 A'.
| \‘, ﬂt‘ AL /
S TrompoI© i«
| ““-‘tu— 4 '
| ! :
: lm | ‘

i Cirri, — i Strati,~i Cumuli,

i Cirro cumuli,

Slight-

midnight &

i Cirro-strati, ~ i Cumulo strati, '~ i Nimbi




Jl’:*h’m‘n/u.(,'l'tw/ Observalons. c

Abstract of the Resulls of the Ilonrly Meleorological Observations
taken al lhe Surveyor Geweral’s Office, Caleulla;
2 the montl of December 1368,

Moxrury Resvirs.

Inclies.

Mean licight of {he Barometer for the month.. e 30,052
Max. legln of the Baromoter aceurred at 10 A. 3. on the 16th. ... 30.206
Min. leight of the Barometer ocenrred at 3 ». a1, on the 12th, .. 29.801

Lirtreme vange of the Barometer during the month ... 0.815
Mean of the daily Max. Pressures ... e 0,127
Ditto ditto ~ Min. ditto : e 20.993
Mean daily umgr of the Barometer during the month ... e 034
. 0

Mean Dry Bullh Thermometer l'ur the monih e i o BSiG
Max. Temperature ocenrred at 2 e, ar, on the 13th. et L0
Min. Temperature cecurred at 7 A. 3t on the 24th ... e B60
Fxtrenme vange of the J'mnpurn!urc durm;: the month | ... ve 12500
Mean of the dnily Max, Temperature . Ko i)
Ditto  ditto Min. ditto. 29N SRE
Mean daily vange of the Temperature during the month., Sor 1530
AMean Wet Bulb Thermometer for the month ... 62.1
Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.6
Computed Mean Dew-point for the month ; . 56.8
Mean Dry Bulb Phermometer above computed mean Dmv-pomt 11.9
Inc]ws.

Mean Elastie foree of Vapour for the month ... . 0470

Troy grain.

Mean Weight of Vapour for the month &> ot 0:18
Additional Weight of Vapour required for mmpl((e saturation ... 2.4l
Mean degree of hunudu) for the month, complete saturation being unity 0.67

o

Mean Lax. Solar radiationTemperature for the month. ... e LL7:0

Inches,

Rained no day,—Max. [all of rain during .24 hours i NI

Total amount of rain during the month Nit
Total amount of rain indicated by the Gange nttmlwd to the anemo- ;

meter during the month % g “ )ll

Prevailing divection of the Wind.. N.N 8 W. & N.
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