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ERRATA AND ADDENDA, 

Page 63, line 10, fw " Pupilio" read " Papilio." 

" 63' " '" ,, l1 Xycalh*" read Nycalerir." ,, 55, ,, 27, 
,, 68, ,, 20, ,, " Shiboehiona" read " Slibochiona." 
,, 94, ,, 1, ,, the upper molar" read "the last upper molar." 

,, 95, lines 1 0  and 12 from bottom, for " the anterior lower molar" read 
" the anterior upper molar." 

,, 103, line 1 8  from top, fw I' are added (2) as" read " are added (2). 
As." 

,, 121, 21  from top, ,, " received" read " viewed." 
,, 121, ,, 6 from bottom for " molars" read " molar." 
,, 137, ,, 8 from top, after " mil." insert " and Conch.-Cab. 11, P1. 26, 

figs. 16-17." 

,, 137, ,, 4 from top, dele "or  Conch.-Cab. 11, P1. 26, @a 16-17." 
,, 168, ,, 8 of foot note, for " 1886" read 'I 1866." 
,, 196, ,, 23, for " kingianam" read kingianum." 
,, 209, ,, 1, ,, "rhombiaas" ,, " rbmbicur." 





I N D E X .  
Q NWIM of new Genera and Bpecien have an  aeterisL (e) p r e h d  

Abietacam, 2 0  
A b h  bifaeciata, 288, 848 

I, f ~ h  66 
,,. kausambhi, 248 

prunosq 86 
Ac&thioi, 267 
~canthopterygii, 267 
Acavua, 133 
Accipitres. 266 
A c h a b  amentum. 188 

,, bottampotana, 189 
- , ceylanica, 137 
,, darnaudi, 136 
,, gemma, iq. ,, involuta, sb. 
,, jerdoni, 136 
,, nilagirica, ib. 
,, o m  186, 136 
,, orophila, 137, 188 
,, pariturn, 136 
, perotteti, 136, 137 

nennaarensia, 136 
A&ella, 144 

eAcmelia hungerfordisna, 148, 167 
moreletiana, 148 

A&ttiophidm, 267 
Acrochordidm, ib. 
Acrma vesta, 60, 64 
Acnntichnm, 171 
Actinopterir bmgdeMiJ, 196 
Aausta, 188 
Adolicy 248 ,, acontius, 247 

,, apiadeq 68 
,, g a ~ d a ,  248 ,, kessva, 68 

annands, 68 
&i'st+ ias 
Afghan~stan, V O ~ W  (drvico~re) from, 88 
Agamidm. 266 
Agelenidm, 270 
Agriwb, 92 
Albertia, 206 
Arthoptendem, 186 

86 

Alethopt8?ia, 184 
,, indica, ib. 
,, lindleyana, ib. 
, lobifolia, 188 
,, medliwttiana, 184 

phegoptmoideq 186 
Algce:'l 79 
Alticola, 93 
Alyueus expatriatnr, 149 

,, monhnus, 149, 167 
,, hungerfordianas,l49 
,, rtoliczkii, ib. 
,. (Dioryx) fiwinhoei, 150 

Amathusia phidippua, 246 
Amhlycephalidm, 267 
Amblypodia amanten. 260 

,, crmiita, 2151 
fulla, ib. 

,, narada, 260 
11 var eriahronii, i6. 

r e c  251 
~ m m h i t e n .  21 2, 218 
Amphibia, Cenaus of Indian, 27 1 
Amphidromus daflaenh, 184 

maaoni, U. 
AmPa'i'thalrnas, 166 

8 ,  mclneun, 166 
SB ohesua, ib. 
91 pllym. 166 

pupoidea. 166 
h p & a r i s  javanica, 155 ,, stolictana, 165, 167 

tnrbinoidea, 166 
A d & u r  altivagus, 47, 49 

giganthue, 47 ' Anclkoma, 128 
Andman Inlands, ~ h o ~ o o e m a s  b p i -  

doptera from the, 243 
Angiopteridiam, 190 

8,  oomp. en&, 191 
n eneik 190 

infarctum, 191 
mc' Clellandi, 190 
rpotbPktlun, ib. 



Ankiotmdon indicuo, 817 
Annuloida, 21 1 
Annulom, ib. 
Anomodontia, $317 
A n o m o d t e q  196,197, 198, 218 

PS h n r ,  197 
unKenq ib. 

dleysnur. 198 18 

~1 morriaianuo, ib. 
princepo, ib. 

dnsae"4 266 
Anthicidm. 269 
Anthribiidre, ib. 
Apatura paryoatis, 51, 68 
Aphnaem lohita, var. soilry 24Q 

,, syama, 68 
Appiaa hippo. 62. 64 
Arachnids, 271, 272 
hacariterr, 207 

,, brodiei, ib. ,, catchenno, ib. 
macmpterue, 208 

~rchB'&- 171, 216 
Ardeidm, 866 
ArrhoppL unanka, 260 

, c e n b u n ~ ~ ,  69 
n par. a ~ r r r r c u ~ ,  860 

nakui'cr, 861 
Aridihanta, 188 
Arthropods, 268, 470, 271, 272 
&cob  of the Himalayao, Ti i t  and 

Afghanistan, 88 ,, r~grea4iq 92, 9 4  108.118 
,, amphb~m,  92, 98, 118 
,, arvalin, 89, 92, 94 ,, bengalenoio, 88,117 
,, blanfordi, 93, 94, 95, 104 
,, blythi, 89, 93, 96, 86, 106, 107, 

lo9 ,, brandti, 92 
,, campeatria, ib. ,, glareolm, 91 
n  regali is, 98 
,, guentheri, 96 ,, hydrophiluo, 117 ,, indica, 88, 117 
,, leucurus, 106 
,, mandarinno, 9493,  96, 96,108, 

109 
n m e h o m r ,  891 93, 9 4  96, 

loo, 114 
,, myothrix, 117 
,, neotoma, id. , nigresceno, 110 
,, nivalio, 92, 108 ,, pyatorhis, 117 
,, ratticeps, 04 

riparim, 94 
8, royld. 88, 89, 90, 98, 9 4  96, 

86,102, 106 ,, rutilly 81 

Arvicoh, scrvii, 92 
,, oaxatilis, id. 
,, oiltimenois, 91, 93. 94. 95, 96, 

100, 110,113, 114, 116 
,, mialio, 92 
,, rtoliczkanuq 89,93,-94, 95, 96, 

97. 98 
,, *cheyi, 08,95,96, 98 
,, mbtermneus, 98 ,, thricolis, 110 ,, thricotie, 110. 112, 113 

wynnei. 93. 95, 96. 99, 108 
A ~ C O I ~ ,  118, 120, 121, 122 
dsplenium, 184 

,, indicum, ib. 
,, (Lepidopteris) mnmcmpw, 

whitbyenoe, 187 184 
h 2 ,  Earthquakes recorded in, 61 
Anoiminea, 154 

,, beddomeanq 168, 167 
(, brevicale, 169,167 
18 ,, mbvar. bibalteata 

169 
1, ,, mbvar. bicoh, 13. ,, helicoidea, 168 
9, h ~ g d o n l i a m ,  168,187 ,, margineta, 169 
r i  micro.~~nlpta, 168, 169, 167 ,, miniah 169 
,, rubida, id. 
9, rubella, id. 
,, theobaldinna, 168, 167 

woodmaaoniana, ib. i b. 
~ ~ L p t e r a ~  dioclea 60 
Atella alcippe, 232, 246 
Athymn inaru, 61 

,, lencoth* id. 
,, maheon, 58 
a mlenophore, 61,68,247 

rfJh 2-47 
~&nidm,  266 
Autenia, 129 . 
k i n a ,  134 

*Bales dohrniana, 139 
,, peruvianq ib. 
w pyraeaica, ib. 
,, var. Inchonensin, la 

Barleeia (pj)microthynr, 165 
Batrachia, 173, 214 267 
Beddomea, 134 
Beiragarh identical with W+4 42 
Belemnopterie, 194 

wood-maooniana, ib. 
~eiodo:, 172 
Benaonia monticola, 46, 49 
Bicunedens p e r f m a ,  110 
Birds, h s u s  of Indisn, 271 
Bombyc- 268 . 
Bostrychidm, ib. 
B o y d  I h m i i ,  128 



Bnchiopoda, 21 t 
B d y o p s  Laticeps. 170, 216 
-PPhyllum, 208 

'Uuq ii. 
~ r e n t h ~ d m ,  269 
Bruchidm, ib. 
Buliminus ceylanicns, 134 ,, (Ceraatus) jickdianw, 186, 

166 
olivieri, 138 

~up&tidm, 268 
Butteriliea from Bikkim, 49 
Byrrhidm, 268 
Bythinen evesardi, 167. 167 ,, pnioatomq 166 

inoonspicnr, ib. 
,, luteo, ib. 
,, moreletians. 166. 167 

* ,, philippinenno, 166 
,, pulchella. 167 

* ,, mbpulchella, 167. 167 
var tenuior, 167 :: (P) Ah, 167,167 

Calamaridm, 266 
0.llicochlias. 134 
Calymsme drwia, 280 
Carldona kotaenaia, 211 
Cantharidm, 269 
Cuabidm, 268 
Cardiopteridem, 186 
Oardioutoma trochulq 126 
Carnivora, 264 
Carocolla. 131, 182 
Carychium, 180 
Carystue attina, 266 
C d d w  elna, 248 ,, ethion, ii. 

,, manlwna, 284 
mxaq 248 

~ a ~ u l u s  tortaosuq 149 
Cltopeilia catillq 26 1 ,, chrymin, 862 

orocale 261 ,, h v q  ib. 
pyr~nthe,  62969 & of I n b  Land Fauna, 268 

Cephnlopoda. PI8 
Cmutodne 170, 172, 176,176,816 ,, hidopianus, 8 16 

huntenanus, ib. 
,, oblongns, ib. 
,, rirspa, ib. 

Cersmbycidm, 269 
Chithiam, 16s 
Cetacea, 266 
Cothoaia biblia, 60, 64 66, 67 

,, cyane, 64 
nikobarica 281, 246 

ohskmleontids, 266 
Ohw, 160 

' Cheek yu, 110 
Cheirolepis. %7 - - 

comp. miidmi,  ii. 
~ h e l k i a .  266 
Chimpbra, 264 
Ohondriteq 179 

(P) dichotamq ih 
chon'&pterYgii, 267 
Chrysomelidae, 269 
Cicindelidm, 268 
Ciconidae. 265 
cioida; 269 
Cionellidn, 185 
Ckrhochroa anjira, 246 

,, noria, 50 
,, Lank% sf3 ,, malaya, 283 ,, mithila. 60 
,, nicobarica, 281 

thais, 245  la& 189 
,, cylindricq 48, 49 

Waqani, ib. ib. 
~ l e g d m ,  269 
Cloud andrainfall totamperatn~in India, 

on the relation 06 69 
Coccinellidm, 269 
Cochloatyh, 134 
Gleoptera, 267, 271, 272 
Colnbridm. 266 
Glumb& 886 
Colydiidm, 2f38 
Conifem. 196, 806, 110 
Coptocheilns, 126 
Corsaia, 184 
Gorilla, 128 
Corylophidm. 269 
Crambioen, 270 
Cricetna songarm, 88 
Orocodilia, 17% 816, 266 
Crotalidm, 267 
CrastaOee, 131, 211, 271, 272 
CryptopWdm, 868 
Cucujidm, ib. 
Cunninghamitea, 206 
Curculionidre. 269 
Cwetin bulis, 62. 69 

,, thetye, 234 
Par. samnia, 248 

OGthea, lib, 218 
,, comp. Tchih~tchedE, 181 

Cyatheacem, ib. 
Cyathopoms. 144 

,, (Jerdonu) beddomeaanm, 146 
blantordi, id. :: blanibrdi, 127 

,, elatum. 146 
fllocinctnm. 1U 

,, (Jerdonia) imperfontum, 146 
r, P- 127 



Uyathopomq ievarayanum, 146,167 
tignarium. 127 

~y&eaoem. 196. iw 206, me, 218 
Cycadem. 170. 204 
Cycadinocarpaq 206 
Cycaditea, 204 

confertpq 13. 
constrictas, ib. 

,, cutchenais, ib. 
,, rajmahalemia, 9. 

Ogclomorpha, 144 
Qdophorua, 143 

,, exalbtua, 148 
,, formoaru?nsia, i). 
, (Theobaldiun) oriten, 147, 

166 ,, (Ohden), 144 , pealiannq 1C6,166 
,, rpecicnw148 
w ,, var. aureoLBbrb, ib. ,, rtenostorna 146, 146 .. sublaevimtua 147 

" ~ u . ' ~ e a l i a n ~ ,  146 
~ ~ c l o ; j i t ~ a  218 
Cvolow. 182 
Cjclopterb, 186 

,, oldhami, ib. 
(?) pachyrhachb, 186, 218 

ed&ma, 131, IM 
,, barclnyanurn, 159 ,, biangulatnm, 144 
,I (Tropidophora) caldwellia- 

oum 160, 161, 164, 167 
3, ,, var. wxcarinata, 163 

167 
9, ,, par. sublaevi& 162 ,, carinaturn. 151, 162, 163 ., (Tropidophora) erroneam, 

152, 168 
H ,, var. mbligatnm, 

163 
n ,, var. subocclusq ib. 
9,  ,, var.subunicolor,ib. 

flmbriatnm, 161 
,, li6nardi, ib ,, ligatum. 163 ,, mauritiannm, 164 
" rnbrum, id. 

tricnrinatnm, 161 
unicolor, 161, 162 

~ ~ c l d h m a c e a .  129 
Cyclotopsia, 127 

,, conoideum, ib. 
Cyclotun pusillus, 143, 144 

var. nana, 148 
~ j d l h i a  ero& 60, 86, 246 
Cyreatb, 246 

,, cocltxi var. andarmrnica, id. ,, formoM, 9. 
,, horatiru, 9. 

Cymfh, rim, 67 
1, t b ~ h m q  M,67  

VU. and8menioq 946 
~seiianora~ia: '2 10 

*Dactyloptens, 194 
Danmopsio, 188 

,, raj.sjmshald, ii. 
Danainm, 234, 244 
Dan&, 224 

, agl* 49,bS ,, agleoidea, 224 ,, ceyhicn,  86, 225 
Chrysippus, 49.224 ,, . exprompt+ 225, 226 

,, grammica, 86, 224, 226 ,, hegeaippna var. neeippur, 226 
juventa, 225,226 

,, limniace,224 
,, melaneus. 49, 63 
,, melanoleuca, 244 ,, nesippus. ib. 
,, nicobnrica. 226 
,, plexippus, 49, 216. 246 ,, septentrionia, 49, 65 
,, aimilia, 226 
3% var. nicobarica, 216 

v&s, 226 
Dapediua, egertoni, 214 
Daacillidm, 268 
Dawsonella meeki, 128 
Ueinoeauri~. 217 
Delim agoatina, 69 

pasithoe, id. 
~ lAdro~h id r s .  267 
Dermeatidm, 268 
Deudorix diennces, 250 

,, epijarbaa ib. 
,, oraeis. 236, 260 
,, petoairie. 69 

v a m a  260 
~ir&rnn, 127,144 ,, (yestins) conaimilia, 85 

,, ( I  terocycloa ?) parvua, 144 
,, mas, I46 

Diamond minea viaited by Tavernier, 
Identification of, 31, 219 , Dichopteria, 188 

,, ellorenaia. ib. 
I Dickaonia, 183. 184, 218 

,, bindrnbunemia, 188 
,, hughmi. id. 

Dictyopteridem, 198 
Dictyopteria, 203 
Dictyotmniopterideae, 191 
Dictyozamitea, 203 

ind im,  ib. 
~ i c y d d o n  orientalin, 21 7 
Dicynodoutia, 177 
Dinwanria, 178 1 Diplommatino burti, 160 



*Diplommatinq hnngerfordianq 160 
I, japvoeneia, ib. 
11 semisenlpta, ib. 
II sherfaiensie, ib. 
I tumida, ib. 

Dipnoi, 216 
Dipsadidm, 267 
Diptera, 270, 271 
Diecophora celindo, 67, 24 6 

lepida, 86 
~ i d a l  Lepidoptera of the Nicobru 

Islands, 224 
Dodona ouida, 55 
Doleachallia bisaltide, 246 
Draco tcsnioptem, 241 
Draesidm. 270 
Dryophidae. 267 
Dyctiv patna 57 
Dytiacidm. 268 
Earthqunkes recorded in Assam in 1878 
and 1880. 61 

Echinodermah, 211 
Echinoatrobus, 208 

11 expnnws ib. 
I, rajmahalends, ib. 

rhombicas, 209 
~ d e n c h ,  266 
Elapidm, 267 
Elateddm, 268 
Ellobius fuacicapillna, 119, 122, 128 

,, talpinus, 119, 181, 122 
Elymniae caudah, 86 ,, cottonis. :45 

,, dusara, 270. 281 ,, mimus, 230 
,, panthera, 231 

undularia, 61, 246 
~n$o.bm~chidm. 269 
Ennea (Huttonella) moerchiana, 180 

stenopylis, ib. 
~ G i r i d l e ,  470 
Epicrium glutinomm, 248 
Equieehcem. 179 
Equiuetitea, 180 
Eqhtum, ib. 

miinsten, ib. 
mjmahalenue, 8. 

Ergolis arindne, 60. 67 - 
b n i a  avatar, 69 

,, valeria, 262 

Enploea andnmensia, 214 
,, camorta 223. 229, 231 
,, core, 49. 86, 214 
,, esperi. 227. 
,, frauenfeldu, id. 
,, felderi, id. 
,, lor uinii, ib. 
,, miaarnus. 49. 65, 67 ,, P montana. 86 
,, nornrm. 227 
,, phoebus. 226 
,, rhadamanthus. 61 
,, s iuuln~l  IX, 229 

E u r i ~ u s  and Penthema from India and 
Barmnh, 85 

Euripus, new apeciee of genus, 272 
,, cinnnmomeue. ib. 
,, consirnilis, R5 
11 ,, var. meridionalk, 86 ,, hslitherseq 61, 67 

Euryphyllum, 210 
whittiannm, ib. 

~ u & l a  horsfieldii. 246 
~ra '~omet t . r ,  demriution of a %ange 

with 83 
Evotomya. 92. 93 
WFairbankia (?) feddeni~na 158 

,, P (an Bithynia P) turritrr, 
157 

Filicea, 182 
Fishen, Census of Indian, 271 
Fossils of the Indian Qondwba Bystem, 

168 
FucoiQ 179 
Oangamopteria, 179, 193,194, 217, 818 

I, anguatifoliq 193 
II  anthrophyoideq 194 
I, buriadica, 193 
81 cyclopteroides, ib. 
S l  hughesi. 194 
II major. 193 

whittiana, 194 
~ani-'Eoulour identitical with Kollnr, 8s. 
221 

&iGd fishes, 213 
Oarettia. 141 
Qaatemcunthidm, 270 
Qasteropoda, 213, 267, 271 
Oeckotidm, 266 
Qeometres. 2 i0  

var. pin- 86 
~rb)t~lidm:' 289 
Erycidm 267 
Erycinidm. 238, 248 
Eryon comp. barrowenaiq 21 1) 
Emherim, 171 ,, ]rotaensis, 211 

,, mangal ie iq171,812 
Eucnemidm, 268 
Eucochliiu, 127 

~eo rychus  fu&ocapillus, 118, 110 
Qibbus, 154 

,, bacillns,180 
, dupontianua, 130, 166 
,, lyonetianus, 129 
9 9  ,, var. antoni. ib. 
11 var. siniet~araa, ib. 

v e r s i ~ ~ l i q  130 
~ i n ~ k o ,  209 

,, crPsaipeq ib. 



2RO Index. 

Gingko lobab, 210 
QiraSia msgniflca. 129 
Qleicheniacem, 182 

bindrrrbunenaia, ib. 
aiA4 i s 6  

., ~~gplennia, 119 
Ulirw. 123 
Qlossopteria. 169,174,176,177,179.1Q1, 

193,217, 218 
,, anguatifolia, 192 ,, browxima, ib. 
9, ,, oar. indiu, ib. ,, communiq ib. ,, conspicua, ib. 
,, damudica, ib. ,, decipiens. ib. ,, divergena, ib. ,, formosa, id. 
, indica, ib. 
,, ingens 16. ,, intarmittana, ib. 
,, leptonenra, ib. 
, (P) muamfolia, ib. 
,, orbicul~uis. id. 
,, retifern. ib. 
, strick, ib. 

Qloasoramih, 198,218 
I, stolicrk~nnr, 198 

Oolapili sandstones, 176 
Qolunda ellioti, 11 7 

meltada, 108 
Qoddnins system, F w i l s  of the Indian, 

168 
aame as Plant-Bear. 

ins 'Aeq id.' 
,, syno@ of minor 

p o p e  of the, 174 
Uoniloba badra, 256 
Uonioglyptas longkostrir, 216 
Gonostoma, 128 
Qraculidm, 266 
Qrallm, 266 
WlAiore4, ib.  
Oreat Mogul diamond, 84 
Gruidm. 2116 
Guppya, 131 
Uymnospermons plaub, 206 
Qyrinidm, 268 
Hainesia, 126 
Hulpe beturia, 261 
Hebomoia glaucippe. 62. 64, 88, 261 

,, nwpetorifii, 251, 262 
Helicarion austenianus. 46, 48 ,, flemingi ib. ib.  

,, (Austenia) a m g d o a q  129, 
166 

Helicarion rtofim.t.nm, 46, Y 
Helicidm, 47,leS. 181 
Helicina, 126, 1M 

,, theobaldisnq l l  
nndnlab, ib. 

~ e c x ,  183. 134 
8. calcarea, 156 ,, cepoides. 187 
,, citrina. 181 
,, clairvillia ib. 
,, ele~antisaimcr, 138 ,, exilia. 131 
,, (Acavus) gredei, 184 
9 )  ,, h8mdomrr, 138 ,, .# ,, • VIV. mekno- 

hgoq ib. ,, jawnensia, 181 
,, uliana, ib. ,, 1,1, 
,, lyonetiana, 129 ,, melanotraguq 133, l a4  
,, monozonalin, 131 ,, nemorensis, ib. 
,, octona, 135 

-. - .. (Acavus) phaenk, 154 
aatumin, i27 ' 

,, setocincta, 133 
,, (Acavns) superb, 134 

,,  ,, W. meeokbLh, ib. ,, uwinhoei. 127 
,, tapeinq 133 ,, tricarinata, 161 
,, trichotropis, 138 

vitrinoidea, 131, 134 
H&X from the Upper Crehceoq 1W 
Hemionitis conlata, 194 
Hemiotomys, 93 
Hemiplecta, 18 1 
Herniptam Heteroph8,279 
Herniptern H o m o p h  id. 
Herona andamam, !?A0 
Herailiidm, 270 
Hesperidm, 288,264 

*Hcaperia acmleuea, 260 ,, cahira, 268, 269 
9, 60 ,, colaa. 2 3 8 . 1 9  
,, contigas, 260 ,, divodass, id. ,, eltola, 64, €0 ,, htih, 267 
,, hirscs,260 ,, leucocera, 267 
,, mathias, 288, 461 ,, narooa, 260 ,, mia, 258 
,, psndis, 238 





Lepidotnr phylepis ,  214 I 

Leptopoma luteurn, 146 
Lethe chandica 66 

eUTOp4 49, 
,, bnaa,  65 ,, me1;ars 66 
,, mhrih 49. 63,66 
,, ddonia, 66 

Limaricln., 47 
Limax, 141 

perlucidun, ib. 
denitin b r a x a .  66 

,, procria. 61 
19 ,, uurb, 847 

Limicolm 265 
Limnma andemnilma, 142, 166 

,, ollula. 148 .. p e r e m  ib. 
;; pervia, ib. 
,, philippinensk ib. 
,, yunnanendq 142,166 

Lomatootaridem. 187 
Lophohhnchii, 267 
Lucanidm. 268 
Lyasna drcidea. 86 

ethion, ib. 
,, kankena, 236 ,, k i n k n r k ~  ib. ,, kondulnna, ib. 

macmphthalma, ib. 
,, malaya, 249 

manluenr, 286 
,, parrhasius. ib. 

Lycsenidm, 234, 248 
Lycodontidm, 267 
Lyoopodiacrm. 196 
Lycopodita, ib. 

, p i l i q  ib. 
Lycosidm. 271 
Lymexylidm, 269 
Macmchlamys, 1 31, 192 

19 chloroplnx, 49 
n indim, 131.132 
n jacquemonti. 49 
91 prona, 46, 48 

Afacrocyclis, 128 
,, cnmatica, id. 

Macroplcea phmbua. 226 
Macrotaeniopbris, 171, 188, 189. 218 

n crassinomis. 189 
9 )  danmoiden, ib. 
n feddeni, ib. 
11 lata, ib. 
PP morrisi, ib. .I ovata, ib. 

Magtammopidre, 27 1 
Mammals, Census of Indian, ib. 
Marattiacem. 182 
Margarya melanioidw, 166, 166 
Mnawrb, 126 

bfwom- 1% 
Melandryide, Z6g 
Mehub, 160 

iraradia,  id. 
,, variahilir, var. pudwpinasrr, 

167 
Mebi t in  ismGe. 844 

,, leda. 86, 844 
,, tristia ?, 86 
,, xitenins. 244 

MerknopteriS, 218 
I .  major. 186 

Measaras emmanthin. 86 
, A. nikolnuig 2311, eb 

Micmcpstia nevillianaq 46, 49 
Blicrotus, 92 
Molluscs, 213 

, Census of Indian. 271 
, from between Mari and Tan- 

diani, 44 
,, of the Indo-malayan trunr. 

126 
Mordellidm, 269 
Morphinm, 246 
Murinre, 88 
Mus mquicrrudalia, 117 
,, bengalenria, ib. 
,, blythianus, ib. 
,, hnrdwickii, ib. 
,, hydrophilus, ib. 
,, jerdoni. ib. 

mcttada, 90 ,, myothrix 117 
,, nitidua ib. 
,, pyctorhia, ib. 
,, rufescenq ib 

Yycalesie amxias 56.86 
,, (Cdyaisme) drasiq 283, 244 
n goPa 63 

junonia, 86 ,, maleara. 60, 63. 66 
,, (Orsotrimna) medua, %SO 
,, (Cnlysiame) pereeus, 844 
,, perseus. var 60,66, 66  

(Virapa) radsa, 244 
~ ~ ~ e ' e t o ~ h a g d m ,  268 
Mychopoma, 144 
Myodea. 118 
Myonomes, 93.94 
M yospalax fuscicapillus, 118 
Myrina atymnua. 86, 136 . 

I) ,, var. prabha, 260 ,, ciniata, ib. 
,, knmorta, 296 
,, thecloidee. 836 

Myriopoda, 271. 278 
Naja oxinna, 248 

tripudiana 241, M 2  
canine, 181,188,133,164 



Nanina caducior, 143 
,, - cordemoyi, 182 
,, petrow, 152, 161 
,, (Macrochlamya) pudovitrinoi- 

dm, 132 ,, (?dacmchlamya P) eikrigalienais, 
ib. 

,, Btriata, 181 
Napmm beddomeanm, 47, 49 

11 ,, var. puailla, 47 
w var. turnha, 13. ,, var. typica, ib. 

domina, 47.49 
,, mainwaringianua, 13. 1%. 

D P  ,, var. intermedia, 48 
I .. var. major, ib. 
, d t h e i ,  48, 49 

Nmthnn,  tunenine. 261 ,, fulla, ib. 
,t ,, var. BIIM~~, ib. 

mbfaeciats, ib. 
~ata'i,red, 266 
Neodon, 98, 94, 96 

aikimeneia, 89. 110, 112, 113 ~edk bhadra, 66 
Neptie acerb, 51 ,, amba, 66 
,, andamann, 247 
,, d c a ,  61 
,, cnacalis, 247 . emodee, 61, 63 ,, hordonia, $3. ib. 
,, jumba, 247 
,, mananda, 233,247 
,, matuta, 233 

nicobarica, ib. 
,, sasruta, 61,bs ,, varmona, 86 

Piraga, 61 
~t&kia, 88 ,, bengalensie, 108 

indica, $71. 
~ e & ~ t e r a ,  270, 271,872 
Nearoptmidem, 186 
Neuropteridium, 218 
Nearoptens vdida, 186, 218 
Nicobar Islands, D i d  Lepidoptera in- 

habiting the, 224 
Niaionaden 8aleala, 60 
Nitidulidm, 268 
Noctuea, 269 
Noggerathia, 199 
Noggerathiopsie, 199,217,218 

9, hislopi, 200 
1, ,, var. rhomboi- I 

dalb, ib. 
Nongymg Lake, Visit to the, 1 
Numerical Eatimata of Animals in 

British India and its Dependencies. 263 

.Npphalinm, 23 1, 246 
Nymphalie athamas, 61, 66,68, 248 

polyxena, 68 
( ~ d e & i d m ,  269 
Oleondridium, 190 

P comp. atenoneuron, ib. 
I vittatum, ib. 

Oligodontidm, 266 
Omphalotropia, l%, 161,164 

I )  andemoni, 127 
8 ,  caldwelliana, 154, 167 
11 clavuha, 154 
91 dihrmina, 127 
9, dupontians, 158, 164, 167 
n r~bens, 164,167 

strictue, 126 
oPhi&, 266,267 
Ophiura, 211 
Ornithoptern helieconoides, 262 

,, pompeus, 63 
v var. minw, 86 

heliGon, 262 
0rth;terg 270, 271 
Otididm, 266 
O t o d t e 8 ,  201, 203 

,, abbreviatua, 201 
, acutifoliua, id. ,, anp ta tua ,  202 ,, bengalensie, ib. 
,, banburyanus, ib. 
,, contiguua, ib. 
,, distana, ib. 
., . goldimi, $3. ,, gracilia, ib. 
,, hialopi, 203 
,, imbricatua, ib. ,, oldhami, ib. ,, parallelua, $3. 
,, rarinervia, ib. 

Oxyopidm! 871 
Pachygoma mcwvah, 216 
Pachyphyllum, 208 

s ( ? ) divaricatum, 1%. . 
PI heterophy Ilum, id. 

peragrinum, 8%. 

pachypbridem, 187 
Pachypteria, 188 

q ~ d c a ,  ib. 
~almdbitta-ia, 191 

kumi, ib. 
P W ' ~  bengalenaia, 201 

98 var. ob tw,  208 
brevi?olia, 202 

palisaya, P o 6  
,, brauni,207 

conferta, 206 
,, indica, 207 
I, ,, var. laxa, ib. ,, jabalpurenaia, ib. 



Pamphila au.giaa, 60, 261 
,, goln. ib. ib .  
,, mmsn. 60 
,, msesoides, 261 

mathias, ib. 
,, palmarum, 238 
,, purrcca, 261 
,, ( ? Halpe) zema, 60 

Papilio apmemnon, 69, 237, 163 

P:~lpirnnnidnt, 270 
I'nl~~dicola. 91, 93. 106 

*lluludina hu~~gt.rfordiana. 165 
,, jull ic~~i,  ib.  
, martensiana, 166 

petro~a, 169 
~al;hornue, 160 

,, andersoniana, 160, 166 
9, ., var. myadoungens~, 

160 
91 ,, mbvar. nana, ib 
SI ,, subspcciee p e g u e d  
,, blnnfordiana, 169, 166 
,, bwmanica, 160, 166 
,, labioea, 169, 160 
,, petroan, 169, 106 
,, regulata, 100 

, amnsenr, 62 
androgcua, 63, 69, 262, 268 

,, mtiphates, 86, 253 .. aristolochim. 63. 86 

Papilionidle, 236, 251 
Papilioninle, 237. 25.' 

*Pamntirrha?a marnl~alli 86 
Parasuehian crocodile. 176, 216 
Paraancllisn acute, 176 
Ptuaauchua. 172, 216 
Parmclla, 142 
Parnidm, 268 
Parthenos gambriaius, 246 
Paa~eres, 265 
Patkai. Pass over the. 1 
Patula, 128 
Pnusaidm, 268 
Paxillua, 150 
Pecopteridem, 186 
Pecoptaiq 171 

, anguSta. 186 

I. ,, - var. camoh ,  237 
antorion, 69 
cnrdui, 232 
chaon, 264 
chariclea, 262, 263 
cloanthus, 69 
clytia, var. flavolimbatae, 863, 262 
coon, 263 
doubledaj i, ib. 
dravidarum, 86 
drusin, 230 
curypylw, 86, 263 
hclcnue, 63, 69 
hcsione, 230 
jophw, 86 
lsestrygonum, 268 
limniace, 230 
mnyo, 258, 263 
medus, 230 
mcmnon, 263 
pnrie, 56 
philorenus, 63 
polyks, ib. 

, var. nikobarns, 237, 868 
polymnestor, 86,853 
prrxnspea, 254 
rhodifcr, 263 
maimon. 236 
mar@on. 69 
thyrml 238 

,, concinnx. 186. 218 
,, gleiche~~ioilles, 182 
,, lobata, 104 
, 1ever88 187 

tenern, 184 
~ e d i i d m ,  269 
Pelacanidae, 266 

*Pemnmus ncillianus. 48, 49 
*Penthema binghanli, 87 

,, darlisa, ib. 
9, lisrrrda, 86,87 

Phmnicopteridm, 266 
Phnetonidm, ib. 
P h ~ o m y s  leucurus, 89, 106 
Phalchua. 110. 114 
Phania, 127 
Phegopteria, 186 
Phengus, 134 
Pherepom, 131, 132 
Phalacridae, 268 
Phcanicopsia, 210 
Pholcidm, 270 
Phoroncididm, 270 
Phyllothoca, 181, 217 

,, austnllia, 181 ,, indica ib. 
,,  robust:^, ib. 

*Phyea h u n g e r f o d i : ~ ~ ~ ~  143 
, moluccensis, ib.. 
,, philippiana, id. 

Physostomi, 267 
Picarim, 265 
Piorinm, 236, 261 
Picria crmidia, 64 
,, coronie, var. lichenoaa, 237,268 
,, galathea, 237 
,, lichenosn. ib. 
,, nadina, 56, 69 
B, ,, var. nama, 262 ,, neb. 62 
,, panda, 237 
,, remba, 86 

Pieces, 173, 2 13, 218 
Pithecops hylax, 248 



Index. 285 

Plant-bearing Series same aa Gondwbna 
System, 168 

Plataleidm, 866 
Plecotrema rapax, 165 

var. products. 165,166 
*P lec~~na th i ,  a67 
Plectopylin, 128 
Plerhtropia, 133 
Pleeionem alysos, 60, 256, 867 

,, ambare-, 257 ,, chamunda, ib. 
dan, ib. 

a :: var. andamanica, ib. 
,, leucocem, ib. 
,, paralyses, ib. 
,r pnb% 258 
9, p d o m a ~ a ,  267 ,, putra, ib. 
,, m i t r a ,  60, 267 

Plesiossurue indicus, 176, 217 
Podicipidm, 266 
Podozamitea, 199 

, comp. lanceolatne, ib. 
,, hacketi, ib. 
,, lanceolatua, ib. 

,, var. sp~thdatng ib. 
polbilm, 271 
Polyommatne kareandre, 285 

sangra, 61, 236, 249 
~ o l y & h c e m ,  1&, 185 
Polypodium, 186 
Pomatias, 139 
Pontii xiphia, 69 
Port Blair, B h o p a l o c a o ~  L e p i d o p h  

&om, 243 
Precis veda, 64 
Procellaridse, 266 
Psammophidm, 26l 
Pselaphidts, 268 
Pseudodipaas bengalmuk, 62, 66 
Pseudophidia, 267 
Pseudophidian from the Himdayam, 239 

*Peoudotrochatella, 126 
Psittsci, 266 
Pteroclidts, 266 
Pterocycluq 131,144,147 ,, bilabiatns, 146 ,, cydophoroideuq 146,146 

,, var aubluteola, 146 • ,, var. subetenoetomg 
ib. 

,, nannr, 146,146 
,, var. applansta, 146 ,, ,, var. reflexilabria, ib. 

Pterophyllum, 170,171.196,197,198,218 
99 burdwanense, 107 
11 carterianum, 196 

9 craesum, ib. 
) )  forteanum, ib. 
1 1  kiugianum, ib. 
8 ,  medlicottianum, ib. 

i 
I 

Pterophyllum nerbuddaicum, 196 
9 1  propinquum, 197 
I rajmahalenee, ib. 

Pterygoapidea helferi, 238 
menaka, 69, 256 

~tilo&yllum, 170, 174, 176, 177, 200 
II acutifohum, 200 
99 brachyphyllum, 201 
9, cutchenee, ib. 
9 9  ,, var. minimum, ib. 
9 ,  tenerrimam, ib. 

Ptinidm, 269 
Pupa, 13% 
,, antoni, 129 
,, ccnnopicta, 47 
,, funicula, 180 
,, grateloupiana, 129 
,, li6nardinna, 140 
,, versipolie, 130 

(Dendropups) vetnatn, 128 &iiM, 143, 144 
,, bicanaliculatn, 148 

guimarasenek, ib. ,, hnngmfordiana, 148,167 

=*%%iui, 232, W 
indica, 60 

&mellidts, 164 
Pythonidm, 267 
Quadrumana, 264 
Raingauge, D d p t i o n  of a, 83 
Rallidm, 265 
Ramulkota identical with Baolconda, 820 
Baolconda identical with Ramulkota, ib. 

2s ,, with Rawduconda, 36 
Rawduconda identical with Raolconda, ib. 
Brptoree, 266 
Rasorea, id. 
Bealea, 126 
Realia decussata, 169 
Reptilia, 173,216, 218 
Reptilea, Census of Indian, 271 
Reptilia, Notee on, 239 
Rhipidoceridm, 268 
Rhipidophoridm, 269 
Ehipidopeie, 210, 21 8 

,, deminervis, 210 
,, gingkoidea, id. 

Rhiptozamites. 199 
Bhizomepterin, 195 

baUi, ib. 
~ h i s o ~ e a ,  196 
Rhopalocera, 224, 870 
Rhopalocoroue Lepidoptera from Port 

Blair, 243 
Rhynchonella k 2  
Bhynchota, 270,171 
Rhysodidm, 268 

* k i n a  baxteriana, 161 
. , blanfordiana, 16%, 187 



Biaeoina bryerea, 164, 166 
, deshayeni, 168 
,, funicalata, 169 . ,, Imvigata, 164 ,, nevilliana, 163 ,, nodicincta, 161 ,, onentalk, 161, 168 
,, peendohryerea, 164 
,, pyramidalis, ib. ,, ecalariformis, 168 ,, snblrerigah, 164 
,, villica, ib. 
,, weinka* 163 

Robinsonia, 161 
Rodentia, 265 
Rontatellaria from the Bay of Bengal, ,, delicatula, ib. 

magnus ib. 
G o p t e r i a ,  194 

, rhoifolin, 196 
8alisbnrem, 218 
Balisburiem, 809 
Balticidm. 271 
Bamaropiia, 2 11 
Satarupa bhagava, 64, 268 
htyrinm, 230, 244 
Sauroptery,+, 2 17 
Scnphidiidm, 268 
BcarnbmidaD, ib. 
Bchixoneura, 180,181, 218 

,, gondwanensb, 180 
,, menmi, 181 

Schwartziella, 162, 166 
Bcincidq 266 
Scolitantiden n p w ,  86 
Bcol idm, 269 
B c y L i d m ,  268 
Scptodidm, 270 
Semina, 206 
Silphidm, 268 
Bing phuchi, 110 
Birenia, 266 

*Sithon albimacula, 249 
,, kamorta, 236 
,, mg+a, var. areca, 286, 240 

&&elpore probably represented by 
Simah, 39 

Llphenopteridece, 186 
Sphenopterie, comp. arguta, 183 

i 8tangerited, 190 
Staphylinidm, 268 i ahnogm 13b - ,  ,, (Qleseula) amenturn. 138, 168 

9 ,  ,, be-niana, 137, 166 
lo  ,, blanfordiann, 138, 166 
1 )  ,, bohmpattiana, 189 
8, ,, ceylanieq 138 
11 ,, facula, 137,166 
n ,, jerdoni. 126, I66 
N ,, nilagiricq 136,157,166 
8 )  1, ,, va.. b o o -  

leu&, 136 
91 ,, niteua. 138 
81 ,, oreas, 136, 136, 1S8, 

166 
orophila, 137, 166 

19 ,, pemtteti. ib. 16. 

vadaliccr, 136 
~ t e n c ~ u 6 ,  131 

lividas, ib. 
~bnldthyra, 166, 166 

,, hnngerfordiana, ib. ib. 
w o o d m a a o n ~  ib. ib. 

~ h p k n o p i d m ,  271 
Stibochiona nicea, 57 
Strigen, 266 
Btrophoatomq 188 
Stylodon (Helix), 127 
Gubulina, 136 
Buccinea contortula, 141 ,, elegana, 140, 141 

,, lonuiscats id. ib. 
,, pferffen, ih. id. 

yarkandensis, 141,166 
BdAm, 266 
Burendra quercebrnm. 62 

, var. latimargo, 261 
8 G b r e n t h i ~  hippoclua, 60,b4 
Symphrwlra tauta, var. teutoides, 248 
Tachyria indra 68 

,, hidopi, 186 lata, 171 
,, P membnmosa, ib. 

p0lYrnor~h4 183 
Bphi~iee,  Z69 
Squnmm cycadearwn ( P Gymnosperma. 

rum), mf 
Btagonolepw, 1'12 

,, momni, ib. 
Tagigdea alica; 258 

,, bhagava, var. andarnanics, ib. 
11 d&ar% 59 
,, helferi, 238 
,, menaka, 866 



Index. 287 

Tagiadea rsvi, 238, 256 
Tanaecia, 248 

, aeontine, 247 
cibaritia, 838, 247 

~&&lidm, 266 
Tanychlamyn, 131 
Tavernier, On diamond mines viait4 by, 

31, 219 
Taxacem, 209 
Taxitea, ib. 

,, planne, ib. 
,, t e n h n s ,  ib. 

Taxodiacem, 808 
Taxoditee. 207 

PTelegonus acmleucn@, 260 
,, thyrais, 238, 261 

Telephoridm, 268 
Tenebrionidae, 269 
Teriaa drona, i.36 ,, harina, 251 

1 
,, hecabe, 62, 236, 261 

nikobariensis, ib. U. 
~e'kablemmidm, 270 
Tetragonolepis analis, 214 

s oldhami, ib. 
92 ~ g o s u s ,  ib. 

Thanmnntia diorea: 67 

Theridiidce, ib. 
Thinnfeldh, 187,188 

, wmp. odontopteroidea, 187 
;; indidics, ib. 
,, rubtrigona, 188 

Thomisidm, 271 
Throscidm, 268 
Tibet. Volea (Arvicolre) from, 88 
~ i n e k e s ,  270' 
Tomyrin oxiana, 248 
Tortrices, 270 
Tortricidm, 266 
Trichopteygidm, 268 
Trictenotomidm, 269 
Trigonia smeei, 2 13 

ventricoso, ib. 
!JhiGgia, 181 

speciosa, id. 
Tro;hatella, 126 ,, moahoti, ib. 

Trochomorphs percompresss, 183, 166 
tandianensie, 46, 49 

!I'mgos%h, 268 
Tropidophora, 151 
Turbo tortawus, 149 
Typhlopidrs, 266 
Uloboridts, e71 
Ungulate, 266 
Urodela, 267 
Uropeltidse, 266 
Vallonia humilia, 47, 48 
Vanmidm, 266 
Vamnus from Tenmerim, 239 
Varanus dmcmna, ib. 

,, macrolepis. ib. 
,, nehuloeus, 239, 240 

Vermes, 271, 272 
Vertebraria, 177. 179,182, 217, 218 

indica, 182 
verteijmts, 2 I 3 

Cenaus of Indian, 271 
~ e r t r g o ,  132 

,, praslinensia, 140 
Viperidsj, 267 
Vitrina, 129 
Vittarin, 191 
Volea of the Himalayas, Tibet, and 

Afghanistan, 88 
Voltsia, 206. 218 . heterophylls. 206 
Williamsonia, 204, 205 

19 blanfordi, 205 
9s gigaa, ib. 

microps, ib. 
xeno&ltidre, 266 
Xeate, 131 
Yphthima newda, 63 ,, philomela, 50, 66 

sakra, 63. 65 
~ a d i  bnrdwmeneis, 174  197 
Zamiem, 170,196 
Zamitee, 171. 198 

,, proxirnus, 198 
Zemems flegyas. 51, 64,68 
Zipmtis acylax, 66 
Zipoetes saitis, 86 
Zonitea (Conulus) p r i e c ~ ,  28 
Zonitidm. 46 
Zonuridm, 266 
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Part 11.-PHYSICAL SCIENCE. 

I.-Report on a airit to the Nongyang Lake, on the Buvtners Ei.ontisr, 
Pebruay 1879.-By S. E. PEAL, EEQ. 

m e i v e d  November 11th ;-Read December lst, 1880.) 

(With Plates.) 
I Laet year, I prepared a short note on the old Burmese route over 

Patkai, aid Nongyang, viewed as the most feasible and direct route from 
India to China,+ and, having a month's leave in the cold eeason, I determined 
to  proceed, if possible, t o  the paas over the Patkai leading t o  Upper 
Burmah, report on the same, take altitudes, &., and explore the Nongyang 
Lake, in the valley of the eame name beyond, on the Burmese side of the 
water-parting. 

Permission to  travel eset and to  cross the frontier was kindly given to  
me by the Chief Commissioner of Assam, in time to enable me to  start from 

b Jaipur, on the Dihing river, by the end of January 1879. 
Hitherto, on this line of route considerable delay and inconvenience 

have always been caused to travellere from the want of a sufficient 
number of truetworthy load-carriers; parties have been detained eight 
and ten days while the necessarj men were collected, and en route exorbitant 
demands have often been made. At times, as in the case0 of Major Sladen's, 
and Mr. Cooper's parties i t  completely frustrates all attempts a t  progrees. 
I therefore secured enough men whom I could rely on as porters before 
#Wing .  The perty consisted of Even picked Bengali coolies, an Asaamese 
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orderly and his mate in charge of my arms and instrumentr, h., a cook 
used to camping, a. Khampti boatman and his Duania mate, and, subse- 
quently a Singphti guide,-as ma l l  a party as poseible. 

Among us all we could manage to speak English, Hindnstani, Bengali, 
Sonthali, Aesamese, Khampti or Shan, Singphti, and NBga 

The l ingw fro- of the party war Aseamese, though as we went east 
Singphti and then NBge of the Namrnp waa chiefly spoken to outsiders. 

Three Alpine tents, 7 ft. x 7 ft., weighing about 8 tb eaoh, poles 
included, enabled us at  any moment to camp oomfortably and very quickly ; 
at the name time, when rolled up they served aa padded poles on which t o  tie 
baggage. Six small and extremely light boxes, measuring 10 in. x 12 in., 
x 18 in. and provided with locks and hingea, nerved to carry stores, presenta 
and sundries ~ecurely, a great object being to avoid bulky and heavy or open 
packages. As i t  was desirable to explore the Namtaik river and Nongyang 
lake, a small dug-out (Rob Roy) wan dso taken slung on a bamboo between 
two men, with bedding stowed inside. A Snider carbine, a double-barrelled 
central-fire No. 12 shot-gun, a revolver, and a Deringer were the arms. 

Our firat day's march waa east t o  Jaipur, at  the junction of the 
Dhodur Ali with the Dihing river, formerly a place of considerable import- ; . 
ance, and likely to become no again. Large steamers can reach i t  from the 
Brahmaputra in the rains, and small ones during about eight months of 
the year. Coal, petroleum, and timber are also to be found in large quanti- 4 

ties not far off. It in also the point at  which a route from Burmah would 
practically emerge. Government hne wisely renerved large t m t e  of forest 
upstream, and already some teak has been planted. 

Tbe first care on arrival woe to secure a good boat for the heavy storea 
to go by water up the Dihing, and, this done, an application in peraon to 
old Turkong, of the Phakial or Ehampti village, seoured me a good boatman 
named Mting, a Khampti who haa piloted many up and down this river, 
who knows all the people, villages, and folk-lore of theee parts, md .h  withal 
intelligent and communicative. By noon all supplies of rice, tabaeco, d t ,  
opium, clothe, sugar, Cc., were stowed, and six of the men started lightly 
laden, by land, the rest of us in the large canoe. 

Soon after leaving the station of Jaipur we passed up some v e g  
beautiful reaches of the river, where the water, deep and still, alowly winds 
among wooded hilh (the gorge in fact), with huge bedded aandatone rocks 
dong the flanks covered by ferns, bamboos, wild plantaius, canes, and other 
produds of a sub-tropical jungle. Towering above all, he? and there, rose 
t l ~ e  great bare branches of dead rubber-trees, once so plentiful and .now ro 
m e ,  a silent protest against reckless tapping. 

Some of the reaches are nearly a mile long, water 80 and rU) feet deep, 
though here and there becoming more shallow and rapid. 



At one spot a picturesque pile of rocks, cspped by forest trees, divider 
the dream equally, and is called "Hita Tatol, from Bita'r t a t - l l ,  the 
weaving-hall in which Sita was found by Ram. 

Here and there we parsed campr of people who were cutting bamboos 
to raft down to Jaipur for building, also native boats of the usual small 
dug-out pattern. Having the &b Roy, I wae enabled to paddle ahead or 
stay behind sketching, and a t  one place made a small careful memo. of a 
huge dead rubber-tree that had fallen over into the river,-the trunk and 
branches resembled a huge dragon. 

As rain appeared to be coming on, we camped early at a large high 
mmd-bank, near a rapid called Digoli Gagori. In  a very short time we 
were all comfortably houeed, fires blazing under the oooking-potr, and a 
pile of dry logs got in ready for the night-fire. Our three tents and the 
boatmen's bivouac were generally so placed M to form a crom, the opening6 
facing a log-fire in the centre, that WM a t  once light and heat for all. 
The assembling round this campfire every evening after dinner WM generally 
looked forward to all day. Here we met strangers, heard the local news 
or stories, the inexhaustible Mling generally giving us the traditions, often 
illustrated by very creditable m a p  in the sand. Villagers, if near, always 
joined our circle, enabling me to collect a large amount of information, or 
explain the objects of my trip, which is an item of rome moment in cae& 
of this nature. 

The monotonous rush of the rapid a t  last was the only souud heard. 
The night turned out cold and foggy. Once the echoing bark of the little 
hog-deer roused me, and I put the logs together that had burnt apart. 
I n  the early morning the dew-fall WM su5ciently heavy to be audible 
several hundred yards off, the moisture condeneed on the higher foliage 
falling like a heady slow shower on the dried leaves on the ground. Ere 
starting a t  Q A. M. I made all the people cook and eat their breakfaeta. At  
10 A. M. we poseed the mouth of the Namsa~ig river on our right (but the 
left bank of the river). It riees among the h i h  of the Namsang NBgar, 
and near itr mouth is a small tea-garden. 

More or less scattered up and down the river Dihing, there are namea 
and traditions that unmistakably indicate this as the old Ahom route to and 
from Burma,+ highway of the past. The earlier portions of the " History 
of the K i n p  of Assam," detailing the Ahom invaeions, clearly enough 
point to the Dihing river aa the line of entry, and Nongyang an the part of 
the Patkai where they orossed, the name Patkri having originated there. 

About 11 A. Y. we came to Noralota, a tree-covered ridge jutting 
into the Dihing river, which derives itr name from Nora-ulota, i. s., Nora's 
returned. In  November 1228 A. D. Sukapha Rhja coming to Assam from 
Munkong with 1,080 men, 2 elephants and 300 ponies, brought also Chum 
Deo" (unknown to the owner) Noisonpha Nora Roja of Muukong, Noiesnphr 



miming Chum Deo, sent men after him for its recovery who followed ta the 
Dihing whence they returned, this spot being now called " Nora-ulota," 8 

Nora's returned. 
The following in a copy of the paxage in the History of the Kings of 

h m .  

Be we went up the river, the h i  on either flank gradually subsided, 
and gave place to level land, covered with mixed forest, the waterway 
became shallow and wider, eeveral Duania villages were paseed, built more 
or leas after the SingphG pattern, i. s., long sheds of bamboo, the floor raised 
on small poets. These people are the descendants of Assamem carried off by 
Singphh some 80 or 100 years ago, and reduced to slavery. M m y  escaped 
from Hukong during and after the Burmese ware, and are now located 
about the Dihing river, speaking both Aeaamese and SingphG,-dreeeing 
like the former, but having the gross superstitions of the latter. 

During the day the Namseng Purbot, or hill, was a conspicuoue feature 
in the landscape, generally forming a fine background to the viewe on the 
river. I te outline is good, and the colour a t  times dark green to blue, or 
even purple, is seen reflected beautifully in the long still reaches of water, 

I 
witb, at times, a wooded island in mid-stream, and a foreground of enage 
piled in picturesque confusion. 

We were in no p e s t  hurry, so camped at  the Jug20 Duania village, 
the ten or twelve houses of which were placed end on, at  a few yards back 
from the edge of the bank of yellow clay 30 feet high. 

Selecting a clean stretch of send by the water, under the cliff, we soon 
pitched our tents, and were visited by the headman, who brought the usual 
little present of fowls, eggs, and aome rice. The Rob Boy c a u d  eome 
amusement, and one of the young men paddled it about very creditably, 
considering it was rather crank, and the stream strong. Aa usual, grest 
interest was taken in my journey, and routes discussed after dinner. My 
kerosine wall-lamp, revolver, and guns were duly wondered at, and a tiger 
happening to announce himself by a loud whistle on the opposite bank, 
I was enabled to gratify them by a shot from the Snider to frighten i t  
away, the echo rolling through the forest on each side for a long way, and 
eounding unusually loud and prolonged in the still night. At 9 P. M., the 
thermometer stood a t  65O, and we had a fine night. 

In the morning there waa a heavy fog, witb the usual light west-hy- 
south-went wind, threatening rain; temperature of the Dihing water 68' 
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and air 6.3'. After all had cooked and eaten we atarted up-atream between 
two islands, the river bed becoming wider up to 400 yards. Extensive 
shallows over sandy bottom often rendered it difficult to keep to the pm- 
sage, a line of deeper water frequently ending in a wide shallow that 
compelled all hands to get out, and by sheer force push and drag the canoe 
to the neareat channeL 

Near Poai Mtik there were large islands of dry eand in mid-atream, 
which are evidently well covered in the rains, thus indicating the large 
body of water that must then be needed to iU the river bed. 

It was about here that some forty years ago a amall cannon fell into 
the river during an expedition, and which is now commonly reported to go 
off with e loud bang under water once every three years. 

About 11 A. Y. we reached Mhkirrn, a village on the right bank, now 
A celebrated for ita fort, situated on a clay bluff overhanging the river. A 

native o5cer and 20 police are in charge. Tbe plan of the building is a 
Maltese cross, walls 4 feet thick and 50 high, loopholed in three stories. 
It was erected by the Late General David Reid, R. A., who had long experi. 
ence on thia frontier, and to whom we are indebted for most of the little 
permanent work of this kind in Eastern Bssam. The fort b impregnable 

' . 
to savage6 like the NBgas. While at  M 4 k h  I eaw old Gubor Jemadar, 
formerly in charge here, but who b now pensioned. He has great influence 

b among the hill tribea about, and by timely tact hae on several occasions 
eaved ne from political complications with the NBgas. 

a After hearing the object of my journey, he quite agreed aa to its 
feasibility and safety, giving me also some valuable information regarding 
the tmt I was about to vieit, though he had himself never seen it. 

At M4ktim the Dihing is 350 yards wide, and at thb  mason runr 
shallow over shingle. Not far off there are valuable beds of coal up to 20 
and even 80 feet thick ; there are dm petroleum springs. The river here 
takes a huge bend, the concavity facing the N4ge Hills opposite to tlie 
south. On e fine day the view from the fort, across the river and low 
forest and lower ranges of hills, is very fine, the higher ranges bordering 
the basin of the Tirap running behind, as a t  Rangatu, 3,500 feet. Beyond 
these again lie the hille near Yungbhi and Yugli, and the Patkai in the 
extreme distsnce at 5,000 and 6,500 feet, rising here and thew to 8,000. 

Having made the necessary arrangements as to parcels and letters, we 
started next morning at 11 A. Y., reaching Insa, or Bor Phakial, in the 
afternoon, and camping on the huge aand below the village. The inhabi- 
tants are mostly Khamptis, or Shans, a race from the south-&, who are 
scattered more or less about near here, their head-quartera being at Manchi 
or Bor Khampti, on the Mli Kha branch of the Upper Irawadi. They 
rpeak and write Shan, using the Burmese character, and are Buddhists. 



6 S. E. Peal-Beport on o aiuit to tRs [No. 1, 

They drew in white or dark blue cotton jackets, have, like the Singphbq 
a sort of kilt of plaid pattern, dark blue, green, and yellow, the prevailing 
mixture, end round the shoulders wear a large thin dudor,  or wrap, 10 feet 
by 3 feet, of rome bright red and white check pattern, and a white pugri, 
generally worn in a conical form, covers the characteristic knob of how on 
the top of their heads; their cloths are home-made, like their rude pottery, 
the manufacture of each can be seen going on daily here and there. Amber 
ear ornaments are aommon to  both sexes, and the men generally have the 
eo called Khampti ddo worn in or on a sheath, slung under the left arm by 
a cane-loop paesing over the right shoulder. 

The women now wear clothes more or less like the Assameee, though 
now and then a Shan costume of dark blue can be wen, skirt and jacket, 
the latter having a close row of silver buttons, the head covered by a dark 
bluepocgri, laid on in close coils,-a remarkable and pretty hut mmbla 

I n  colour these Khamptis ere paler than the Assameee, though a t  
times with a yellowish tinge, the hair and eyes black, and faces clean; the 
moustache, if worn at all, is generally a failure ; high cheek-bones, small 
eyes, and wide flat noses are the rule, giving the well-known Mongolisn 
c& of features. Both sexes are rather short and stout in build. 

After dinner, the elders paid me a visit, and, having been there some 4 

ten years before, recognized and welcomed me, and made many enquiries 
after Jenkins Saheb," whom they all remembered. As usual, they were . 
greatly taken with the guns and revolver, the fitting and finish being well 
appreciated by men who are more or less naturally workers in metal. 

The ability to raise and lower rapidly the light from the strong kero- 
sine wall-lamp struck them all ae something quite new, and they were 
equally astonished to learn that the water-lie oil waa simply their dark 
petroleum purified. 

One and all showed considerable interest in my trip, though, aa i t  was 
through the Shingph6 country, no one would join me. I found that 
Khamptis do not often travel east or south in small parties. At the same 
time, though none of them had, aa far as I could learn, been to  Nongyang, 
some of the old men gave me information regarding those parts that waa 
more correct than that which I obtained from those who should have 
known far better. This I partly attribute to most Shans being able to read 
and write, and their being possessed of manuscripts handed down for many 
generations. As a $nale to a pleasant evening, I amused the big and little 
boys by burning a piece of magnesium tape. 

Next morning, while the men were cooking, I wee shown all over the 
village, and the Chang, or sacred house, containing their books, pictures, 
images, offerings, gongs, b., and into which I belleve no females are 
allowed. It is a building raised aome 7 feet on wooden posts, merrsurea 
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some feet by 50 feet, and with six of the central posts continued up to 
carry a second central raiaed roof ; the c a p  of thae  six columns were carved, 
and nnder this raised portion was the shrine with some different sized images 
of Buddha. At one end hung a l a w  cotton pardha, with horizontal rows of 
very well painted @es, about 8 inches high, illustrating their idea of the 
earth and its inhabitants; near the lower edge there was one group inverted 

. and said to represent the people who lived below m, with their feet up- 
wards ! The whole picture was in fair preservation, but from all I could 
learn, not very old, and executed by a Shan from Burmah, who travelled on 
to Bor Khampti. 

The houses of the people in the village were ranged more or less in 
lines, and, though long, were parallel, leaving room enough for s road in 
between each. They were invariably raised platforms with the Jengo roof 
coming well down over the rides, an arch'ed and rounded end in front, be- 
yond which the platform alwaye projected, so as to enable the people to 
put thinge out in the sun and yet be mfe from the inevitable pig ; it also 
eerves as a sort of semi-public reception place. It seems also a feature of 
all Ndga houses, though not seen among Singphb. 

These houses run from 20 feet wide to 100 feet long, contain one 
family, and, unlese large, are often built or re-built in a remarkably short 
time. While at  Bor Phakial the Orionblirci's house was being re-built, and 
he told me that i t  would be done in two days by the able-bodied men and 
lads of the entire community, who during the erection are fed at  the 
owner's expense,-a custom which prevails more or less all over Eastern 
Bengal, Amam, and the hills adjacent. 

Passing up the Dihing now again after an absence of several years, 
I wae struck with several changes. The Bapu, or Khampti yellow-robed 
priest of Bor Phakial used to teach all the U s  to read and write. He had 
now gone to Burmah, might not return, and the boys could not all read. 
Again, NBgrs are now seen in numbers, and have boats, villages, and lands 
on the Dihing, where there were formerly none. These people and the 
Dnanias, indeed, seem to be getting more mixed up ae time goes on. 
Kaiyas, or Marwari merchants, or their agenb, are now seen at  every place 
of importance, they exchange opium, bm-were, and clotha for ivory, 
rubber, and ruch like. Indirectly, they have been the cause of the exter- 
mination of the'rubber-treee over large tracts ; the lmeady sale for ivory has 
lrleo added to the natural tendency among the N&gu to hunt and kill 
elephants for the sake of their flesh. Not long ago eight elephants that 
croesed tbe Patksi were ao cawfully watched and hunted that only one 
escaped. 

There is now a great want of blacksmiths up the Dihing and, dSoe cost 
double what they did in 1870, which ia generally attributed to Govern- 



8 8. E. Peal-Report on a &it to tbs [No. 1, 

ment purchasillg too indiscriminately. At Bor Phakial, ere I left, come 
twelve Singph6s from Hukong came in en routs home from Ausam, having 
sold all their amber. Happening to  ask if they knew certaii villageg 
Mbon and Nmphin, I found they were from the tirat one I named, and 
I at  once had pressing invitations to go and see them ere my return, they 
offering to guarantee my safety. The advantages of our rule to  Asaam 
was here, as on some other occasions, dilated upon; eecurity to life and 
property here contrasting favourably with the imecurity there, where there 
was no paramount authority. 

After breakfast the whole village lined the bank to see me off in the 
Roy, which seemed to amuse old and young, boys and girls alike. 
Passing Bhaigirot, we were joined by a Singphfi and hie wife and 

family in a small dug-out, the woman and an infant in the centre under 
l 

a little bit of curved roof, the man paddling as he steered, while a boy of a 

10, and a girl of 12 poled at  the bows, keeping pace with us easily and 
crossing shallows we dared not venture near. By 4 o'clock we reached 

~ 
the %pm6k, whereat is ~ituated the village and residence of Kherim 1 
aam, the young chief of the nearest SingphGs, whom I knew well, but who 
was now up at  the Namtsik elephant stockade. 

The Tirap river falh in on the left bank of the Dihing, after a long 
4 

course, draining a huge valley along the northern flank of the Patkai, 
which is densely populated by the N&gae. i 

A route from this point enters the hills, passing Wadoi, Hongtam, 
a n g n e m ,  and Yungbhi, crossing the Pntkai a t  6,000 feet elevation, and .I 

afterwards other ridges of similar height, including the Gedak Bbm, to 
emerge at  Namyung village in Upper Hukong. I t  is a long and tedious 
route, crossing great elevations, and was taken by Griffiths in 1837, there 
being no carriage oi& Nongyang, From the Tirap to Namyang takes 
twelve days generally. I n  the morning I visited the Gam's houses, a col- 
lection of dilapidated sheds, having raised floors, beneath wliich the pigs 
luxuriated in unlimited mud. The Gam's mother complained to  me, 
through an interpreter, that  the Kata, or evil spirits, tormented her with 
pains, so I gave her a small present of opium and departed. 

As a race, the SingphGs are more rude and headstrong than the 
Khamptis, and would make remarkably good soldiere, like most of them 
hillmen ; the pity is they are not utilized. 

Kherim Gam's brother paid me a visit ere I left in the morning, and. 
aaid he knew the Gam would be sorry that he had missed me. 

E n  wuts we had some fine views of the hills to the south and of enowy 
peaks to  the eastward, the river bed wae still very wide, shallow, and full 
of mags above Tirap ; how some of the little canoes that shot paat down- 

. 

stream filled with Singphfis escaped n capsize was a wonder. 
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At Ntem we came to  the first rapid since leaving Namsang, and a little 
above it camped on a wide sand, whence a Singphb, a Duania, and a N6ga 
village were visible a t  once, all quite small and unfortified, showing the 
security of these parts. Here, again, a tiger came out a t  night, and prowled 
about a good deal, as we saw by his tracks in the morning. 

By 9 A. M. we were off, after breakfast and a visit to the Duania village, 
and landed a t  Saiko a t  noon, finding the village of six houses nearly de- 
serted. I here saw some very pretty silk ornaments being woven for a bag, 
but the price, (Re. 10 for 2 square feet) was more than I cared to pay; 
the loom was a rude little contrivance 2 ft.  by 2 ft.  by 2 ft., made of 
rome sticks and bamboos. 

I here also measured a peculiar kind of bamboo, 22 inches in girth, 
with close joints, and from 70 to  80 feet high. I hear they are not known 
wild, and the internodes are made into mugs, jugs, boxes, and such like. 
The stem is of a bluish white colour. 

Later in the day we reaahed the Kherim P h i ,  or old bed of the Di- 
hing, now more or less silted up. There are two other passages through 
which the Dihing comes in the rains, i. s., the Mgnnto and Kas4n ; from this 
upwards, the river is called the Namrup. 

t Selecting a dry sandbank, where there waa plenty of fuel, we pitched 
our camp and made all extra taut and snug, expecting a s t o m  a t  night, 

w which duly visited us ; the thin waterproof sheets, however kept everp- 
thing dry, notwithstanding a strong gust or two. At dawn we were all 
astir. While some of the people cooked, I went with the others to 
Bisa, about a mile up the Dherim P h i ,  a place celebrated as the head- 
quarters of the SingphGs of our side of the Patkai, aiid the residence of 
the late head Gam, BankB. There was little to distinguish i t  from other 
SingphG villages,-the aame long shed-like houses, traces everywhere about 
of the depth of the mud in the rains, pigs and children. Very few men 
were to  be found, se most of them were out hunting for rubber. 

I n  exchange for some opium, I secured 300b of clean rice, a few fowls 
and eggs, also a few chillies. Chautong, son of the late Chief, a smart lad of 
10 or 11, was pointed out to me, and Chauillg, his nephew, a lad of 17 or 18, 
was a very fair sampIe of a Singphb, tall, quiet, and obliging. His father, 
Latua, about 16 years ago having determined to  raid some villages in 
Hukong, on the Upper Dinoi, departed with his men, saying that, if sua- 
ceaeful, he would return. As he was not successful, he .has not done so to  
the present time, though he haa been frequently asked to  come back. 

On the way to the boat and camp we found the funeral pyre and 
monument of the late Chief, a small square enclosure, railed 6 ft. by 6 ft., 
with pillars a t  the corners, and long bamboos with drips of cloth dependent, 
a highly ornamental poet in the centre with a kind of carved gilt cap or 

2 
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mitre, split Laniboos a180 at the oorners to hold offerings, and a long rich 
red silk Burinese cloth hung on a bamboo some way off, stripe of red and 
white clotli hung all about on sticks, and waved with a curious effect, 
the jungle forming a background. 

On reaching the canoe. I gave Chauing a dozen rounda of Snider 
ammunition to shoot a tiger which waa killing their cattle, and started on 
up tlie Namrup, finding that the rapids a t  once became more frequent and 
difficult. At places we had to clear out a track or p-e by rolling the 
boulders aside ere we could drag the canoe up. a work that we became pretty 
expert at, and these samo passzges were again very useful on our return. 

At the Singphh village of Sambiang, or Qogo, we landed and secured 
a guide named Lah, who was known to MGng, our boatman, and was re- 
puted to have influence among tlie Tkak Nbgas. He owned a gun that he 
desired to fire off "for luck" ere starting, so sitting on shi~igle he pulled 
the trigger several times in vain, .as the hammer stuok a t  half-cock. I ad- 
riaed a hard jerk and turned to go to the canoe. Hearing a fearful bang, 
I returned and eaw the guide's feet and gun pointing skywards through 
the smoke. He assured me, though in a nervous way, that it was all right, 
and usually did that when he put in air fingers of powder and two bsllsl 

1 
Froin helice to  Tkak we had three other Singph6s travelling with us, 

and at starting most of us walked over the ahingle, gravel, and sand near 
the river to lighten the boat. I noticed these three men a t  one plaoe b u g  
catching some insects, and found that they were  bug^ an inch long which 

I 

lay under the etones, and which had an unmistakable odour. On enquiry, 
one of them said they were going to eat them as they were a capital 
rubetitute for chillies ! and asked me to give them a fair trial ! 

By 4 o'clock we found a good camping-ground near the Nmbai Muk, 
on the wide dry ssnds of an " era huts," open on each aide and with high 
forest behind and in front. Fires were soou blazing, every one felt com- 
fortable, and dinner was over by sunset. Gradually the moon rose over the 
tree-tops and lit up tho entire scene. While I enjoyed a cigar, the Bengalis 
did justice to their tamrkli, MGng and the Singphh lit up their little brass 
bowl pipes, ahd we enjoyed tire long evening. Thew seemed few birds or 
beasts about, the ripple of the rapid not far off yielded the only eound. 
'l'lien we di~cussed Nongyang and the routes: none except Lah had been 
there. Queer stories abounded, such as tliat the island in the lake floated 
about and shifted its position wit11 a change of wind. I beard also that 
the v d e y  Iiad once been densely peopled with Khamongs or Kamjangs, 
Aitoniw, aud Turong Turai, who llad all left in consequence of raids by the 
Singphhs. 

Some of these eame Aitonias being now near Qol4ghbt, and the Kam- 
jprigs gone to the east, the vdey  is now-a-days utterly destitute of 
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people. Mling drew eome creditable maps on tlie sand, and seemed to 
thoroughly understand the relative positions of the various countries, 
routes, passes, rivers, and mountains, with their inhabitants. From all he 
could learn, the SingphG track vi6  Sitkha was difficult mainly on account 
of the want of supplies m route, and a t  best not so easy as that over 
Patkai. A11 agreed that the line over Dopha Blim to Manchi from the 
Upper Dilling was reported both long and difficult, and people very seldom 
traversed it. After a while, the moon sank, leaving the line of forest 
opposite strongly marked against the sky. One by one we went to  sleep, 
and all wee quiet. 

About 6 A. M. we were all astir, boxes packed, camp-chair folded aud 
atowed, tonts rolled up, and for once we pushed ou before breakfast. A 
cup of hot coffee and milk with a biscuit was my chota hnzri. This same 
prepared coffee and milk is a most useful item, and can be made almost in 
a moment and milk cannot be procured en route. Here and there we 
occasionally saw some fine mahsir, 20- and 30-pounders, and I regrotted 
not having tackle. 

Fine views of the snow-capped hills to tbe east were seen ere the mists 
rose, and Dopha BGm looked beautiful in the early light, the shadows slii~rp . 
and bluc, while the snow was of that  peculiar creamy white, so difficult to 
get out of any colour-box, the sky colour beliind all beiug -a clean pale . grej. A good telescope, to one travelling eastward is a necessity ; without 
i t  he misses half tlie " sighte" of tllese parts. 

About 11 A. M. we passed the Mganto MGk, one of the three old 
channels of the Dihing, and saw there some huts of elephant-catchers and 
rubber-cutters. After passing it, we again found tlie Namrup perceptibly 
smaller, several loug shallows so bad indeed that the men had all to carry 
their loads ahead a ~ i d  return to  drag the cauoe over. My Itob Roy, 
drawing only two i~~clres of water, of course experienced no such dilficulty. 
Later in the day we passed the entrance to the Nmbiri, or Lumbai as sollie 
call it, for a t  times they seem careless which i t  is. This is not really a 
river, but a loop from the Namrup which leaves i t  liere aud rejoins the 
main stream above Kherim P61ii. 

Still later we passed the third channel of the Dihing called the KasBn 
on the same (right) bank, reaching Namtsik before sunset, and camping 
on a sand below the huts of tile elepliaot-catchers employed by Mr. 
Vanquelin. He was encamped cloae by, and paid me a visit, giving some 
information in reference to routes, and kindly lent me a sm~tlld boat t o  
aarsist me in getting up the river Namtsik. I was here induced to take 
the Namtsik and Tkak route via Sonkap, instead of the one straight on v i d  
the Namrup, or, as it is Irere called, Nainhlik, the route by wllich Mr. 
H. L. Jenkins and my brother travelled in 18G9. 
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Next morning we re-arranged the baggage, leaving some needler 
items till our return, and taking only loads which the men could easily carry 
in the hills. At first the Namteik waa a succession of deep clear pools, 
among wooded hills, with rapids a t  every bend. The timber was remark- 
ably fine, the best I had ever seen. Huge nahru  ( M w a  fwa), mckabi 
and gonduerai, rising here and there to  immense heights, certainly 100 feet 
to  the firat branch, being 10 and 12 feet, or even 16, in circumference 
at the base. Large tree-ferns and wild plantains rose above on either side, 
and creepers hung in profusion everywhere, long lines often hanging down 
into the water, as a rule everything waa beautifully reflected in the seill 
clear water. Eventually we reached a rapid towards 4 o'clock, where an 
immense rubber-tree overhung a deep pool, but with a ledge of shingle 
intervening, on wliich there were remains of some huts made by the 
ubiquitous rubber-cutters, these we speedily demolished, and after levelling 
the ground, pitched our tents in a line. Somehow this evening, in 
consequence of the gloom, the weird look of the whole place, queer hootings, 
and a slight drizzle, the party all seemed inclined to  the superstitious, and 
I had to compel them to cook and eat. After they had done so, I issued a 
small '' tot" of grog to all who would take it, which served to  rouse them up. 
During the night it rained, but, as before, our waterproofs kept us dry. 

About 9 A. M. next morning, after all had eaten, we started on, passed 
some long rapids and shallows, where I had even to gct out and tow my 
Rob Roy. At one place I was aliead looking for deer, and enjoying the 
beauties of the gorge. Some of the tree-ferns I estimated a t  30 feet high. 
Dead rubber-trees were also seen here and there, the dead arms standing 
out conspicuously against the clear blue sky overhead or fallen over bodily 
illto the river bed. 

Suddenly, on turning a corner, I came on some NBga men and women 
who were out for jhhming, they were all nearly naked, the men wearing a 
narrow strip of cloth and the women a series of fino cane strips, so girdled 
aa to look like a miniature crinoline that hung down about a foot below 
the waist, and to which a narrow strip of dirty cloth was fastened horizon- 
t$ly. The women also wore nose-studs (which covered the nostrils) made 
of pewter, and the size of four- or eight-anna pieces. A profusion of glass 
beads, as usual, made up for the scantiness of the costume in other ways, 
and brass wire rings were worn through the upper part of the ear, from 
which the red and green skins of a small bird depended. Bmse wire brace- 
lets, a bead coronet, large red cane loops in the hair, two bone akewers, and 
shim-rings seemed to oomplete the outfit. Two lads of 16 or 17 were quite 
nude. 

None of them could speak a word of Aasamese, and seeing me alone 
they were co:lsiderably aato~lished, especially as but olio or two of them 
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had ever seen a wbite person before (when the surveyors were there). 
Though taken aback, they evinced no distrust, and by signs 1. called the 
lads to haul my canoe up the top rapid; soon after my followers came up, 
and my guide could talk to the lads. They were from a village up on the 
northern flank of the Patkai. The dress and general appearance of these 
Nhgas was almost precisely the same as of those found up the Tirap valley, 
twenty miles west. 

As we nscended the Namtsik it maintained its picturesque look, a suc- 
cession of deep still pooh, often overl~ung by rock and trees,  hallows and 
rapids here and there blocked by fallen trees, a t  times long ledges of dark 
slippery rock with narrow channels, through which the river rushed, mak- 
ing it difficult to get the canoes over. In  places the gorge was almost 
in twilight, in consequence of the masses of foliage all around and above, 
where it was not always possible to see much sky. The large whitish 
trunks of immenee trees (hulong and mebd more especially) here and 
there rose very conspicuously against 'the darker baclcground ; there were 
also many large trees that seemed new to us. Hdlliks, or Hylobates, 
the black gibbon, were very common, and made the forest echo with their 
hallooings. The great hornbill, too, was seen in flocks of twenty and 
thirty a t  a time, and could easily be heard, as their wings seemed to  
rasp the air, from a quarter to  half a mile off. Otters were common, and 
made off with a great fuss; no doubt, from the signs we saw, they have a 
nice time of it. 

At  one place we came to  a huge mekad stem hanging or projecting out 
in the air from the jungle on the left hand; after passing under I got 
out of the canoe and scrambled up on it, the stem was f d l y  four feet thick, 
and projected about thirty. On walking back on it, and ,dividing the 
jungle with my knife, I found it was poised on its centre on an island, and 
that an equally large portion overhung the other branch of the stream,-it 
had evidently been carried along and lodged there during some big flood. 

Towards the afternoon we began to get glimpses of dark green and 
blue forest-covered hills not far off to  the south, the group of Sonkap B6m 
on which there were several NBga villages. The highest peak of the ridge 
is about 3,000 feet, and as it stands well out north of the main range 
of Patkai, i t  affords some magnificent views 

At 5 P. M. we arrived a t  the mouth of a small dark gully, which the 
guide aaid was the route to the Tkek Nhga vilhges. Here we camped, and 
in the early morning arranged all the loade carefully. Tl~ree men were 

. then left in charge of the boats, while the reat of us went up t o  the 
village. 

For some way the path led up the rough and slippery stream bed, 
subsequently over a level spur, through clearings, where we had to scram- 
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blc from log to log and walk along large and small tree-atems a t  all angles 
of inclination, the ground being aa a rule completely hidden under a thick 
mass of creepers, foliage, and smaller lopped branch* all drying so ae 
to  be ready for being set fire to  about Xareb. 

How the leading men kept the path under such circumstances was 
. wonderful, for no trace of e track of any sort was visible. In some forest 

beyond we met a Tkak N4ga and his young wife, who were rather taken 
aback on seeing our party. A palaver ensued as to  which of the two 
villages we should go to, and during it we suddenly saw a long string of 
Nrigaa advance in ailrgle file, end, the path being very narrow and in dense 
underg~.owth, tbey had to pa88 us closely. As they went by many spoke 
to our guide, and some stopped and gave him some tobacco, asking who 
we were atid where we were going, many had flint guns, and all carried 
the Kl~ampti dio. Generally, they passed me hurriedly and seemed more A 
comfortable when they had got by, then turned round, and stared. Those 
who had load8 carried them in a conical baeket (the Nhga hlira) by a 
strap over the forehead ; more than half had spare, and all wore the little 

I 

caue crinoline and small strip of cloth passed between the legs which 
forces tlre testes into the abdomen, a usual custom among these NBgas 
(East). They were not tattooed, and hence looked much paler in the face 
than do the tribes who live further west. I found they lrad all  k n  
summoned by a SingphG Chief t o  crs~ist in building him a new house. 

After passing through another J h i m  we reached Tkak, a village 
consisting of ten houses on a spur facing the Nambong valley, where the 

1 
j 

guide made arrange~nenta for us to  stay in the outer end of the head- I 

man's houwe After an hour's rest, the carriers went back to  the boats 
for the other things, and the whole party came up. While they were away 
I bad breakfast. It was no easy matter communicating with these folks, 
as the only language they knew besides their own was e little SingphG. 
Lah, the guide, and Mling, the boatman, hoverer, were generally solnewliere 
a t  hand to interpret. 

The village was evidently not more than five or six years old, as I saw 
the stump8 of the forest trees everywhere about, and often the atems an 
large logs. The houses were not arranged on any plan, but just built 
where tlre owner had a fancy, on a fragment of level eked out by posts, 
not over 30 or 40 yards apart, no two houses consequently were on the 
same level or faced the same way. They were more or less on the same 
pattern as are all tbe houses of the hill tribes in or about Assam except 
thorn of the GBros and Khasins, i e., a long bamboo shed, with floor raised 
on posts some 4 or 5 feet. 

It is singular how this custom survives even among people wllo have 
left the hills and been resideut in the plains for some 500 or 600 years, as 
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for example the Deodhaings, who came in rrs Ahoms in 1228, and are now 
seen occupying a few scattered villagee not far from thc Disang river, in 
the Sibskar district. The Aitoniaa and the Miris also afford other 
examplee. The custom in all cases seems due to the necessity of keeping 
t h ~  floor out of the reach of pigs and goats. 

It may be called the "Pile platform" system, and to some extent 
marks a race distinction between Aryans and non-Aryans. I t  is probably 
the same system which occurs throughout the Malay peninsula, and has 
latterly been traced in the Swiss lake-dwellings, and present Swiss chUet. 

Among the Nrigas, where houses have been built on a declivity, I have 
men one end of the house only a foot or so raised from the ground, while 
the other end, supported on bamboos 30 feet long, overllung a fearful 
gully,-the little platforln at  the extremity, on which the people sit out 
and sun themselves and their children, having no rail or protection of any 
k i d .  

The people seemed very quiet and civil, but were more or less curious to 
we our things. While they were examining them we heard a loud wail raised 
in a house not for off, that made all mute, soon after another, and they all 
went there in a hurry, gradually joining in the chorus. It turned out most 
unluckily that the old h e a h n ,  who had been very ill for some time, took 
i t  into his head to die just  after our arrival. I t  made my guide and MGng 
and the three other SingphiLa look serious for a while Guns began to  go 
off, too close to sound pleasant, and were pointed about pmmiscuously ; 
I began to think matters were getting serious, ae the son, a grown 
man, rushed about demented, yelling and slaalling and cutting everything 
within reach of his db,-floor, walls, baskets, a11 get a fair share of his 
fury, an unlucky cock that ran past lost his head, and dogs kept aloof. 

Guessing that a good deal of the rumpus waa a form of sorrow" in 
these parts, I kept our party as unobtrusive aa possible, and in about half 
an hour the bereaved son came to me, quiet, but crying, and asked for 
some caps, ae they had a nipple-gun which they desired to use in the row. 
On giving him a few, I remarked that had I known the old gentleman was 
so nearly dead, I should have gone to the upper village, but he explained that 
his death had been daily expected for some time, and I must not be put 
out a t  the noise and fuss, which was their custom. H e  turned out after- 
wards to  be a very decent and intelligent fellow, and rendered me good 
assistance. 

The row hill going on, I took my note-book and strolled out by the 
path towards Patkai. A fine view which I had of the Namtsik valley shewed 
i t  to  be wide, and filled with low rolling hills and undul~ting land, and 
not nearly so steep or high aa I had unticipated from the shading on the 
Government maps, which exten& ae far aa thin village. 
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Patkai here at  least preeented a high and tolerably level ridge to  the 
south at  3,000 feet up to 6,939 feet at  the Maium peak, all seemed deep 
blue, inetead of green, forest-covered to the top, and at some five or ten miles 
off, the Nambong river below, dividing i t  from Sonkap, and receiving the 
drainage from both sides, to flow east and join the Namrup. The s k  or 
seven large spurs from Patkai are all included in the prospect. 

Early in the evening the men arrived with the remainder of the loads, 
and I pitched the tent in the usual form on a clear little flat just a t  the 
outer edge of tlie village. After dinner we had a large audience aa usual 
of Nhges, men and women, the latter being in the outer circle. The object of 
my visit ( i .  e.. to me Nongyang lake) was explained, and routes in various 
directions discussed. There was but one to the lake from hence, i. s., w i d  
the N~mbong to Nbnki, a stream between two of the large spurs, then 
ncrose Patkni by the regular and only paas. They made many enquiries 
regarding " rubber," and I was able to show it to  them in various forms, 
ae waterproof sheet, coat, air-pillow, elastic rings, kc. I t  was little wonder 
that they were interested, inasmuch 88 till about 13 year ago any enterprising 
NBga could earn 2 to 4 rupees a day by its collection, and both the  
inhabited and uninhabited tracts on each side of Patkai had been ex- 
plored. 

Here, as before, femarks were freely made in favour of our R6j, which 
wae favourably contrasted with the state of insecurity known to exist i n  
Upper Burma, and here also before our arrival in  Asaam. They spoke of 
tlre visit of the Survey party some yeare before, to which they made no 
objection. A good many of them had been as far as Biaa or MBktim and 
Tirap, but few to Jaipur, and very few indeed to Dibrugarh. They seem 
to work pretty hard, the men and boys in clearing the forest @liming) 
and house building, while the women plant and weed the crops, reap, look 
after the family, cook, kc., though the carrying of water in the bamboo 
tubes, often for considerable distalices from some gully below, is no joke. 
They also bring in immense loads of firewood from the clearings, but 
as a rule the women and girls are remarkably sturdy, and think very 
little of carrying 160 or 200 pounds on their shoulders and backs, slung 
by bands across tlie forehead. 

Like most Nkaa,  they have no special agricultural implements, but 
use the ever handy db, which is also a weapon. Spears were pretty 
common. They were iron-headed and of the elementary form common 
all over the world, the other or butt.end often having an iron spike to 
help in climbing; the young men also seemed fairly expert with the 
crossbow. 

Old K i t  muskets of English make, were not uncommon, the powder 
being made on the spot by the N&, nitre collected from the sites of old 
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cow-houses ; where the sulphur came from I could not ascertain. The 
charcoal was made of the wood of citron-treea, jnura tenga of the  Assamese. 
This powder is not granulated or very strong, so large charges are necessary. 

@ A t  9 A. M. the  boiling-point thermometer showed 209". 60, the 
temperature of the  air being 64" F. 

After a fine cool clear moonlight night we were up  a t  dawn, and our 
party had an early breakfast, the loads were carefully arranged, and I 
prevailed on five Nhgas t o  carry extra rice for  us. 

Leaving the village a t  11 A. M , we a t  once passed through the last 
year's jhzina towards the south-east, and down a long spur, towards a tract 
of low wooded hills, on one of which me passed the last NAga village in this 
direction, a small one of some five or six houses. There are no NBgas east of 
the  Diliing and Namrup. Thence through their jlrzi~n partly felled, and on 

R down t o  the bed of a stream, along which we travelled a little way, c o m i ~ ~ g  
ou t  on the Nambong, a small river tha t  carries the northern-drainage of 
the Patkai east t o  fall into the  Namrup and Namphbk. There was not 
much water in  it, though here and there we saw pools ; the bed was rock, 
boulders, gravel, and sand alternately. How they kept to  the path i t  wns 

not easy to  see, for we often cu t  off bends by suddenly parting the jungle , 
and finding a rude track below,-at times even this was not t o  be seen, as i t  
was over boulders and rock. Still, the faculty of keeping or finding the track 

\" is  part of the savage nature all over the world, and when studied and 
understood is not a t  all wonderful On opening their eyes anywhere in the 
jungles, these savages can read the surroundings like a boolr, it is their 
book in fact, though sealed up, or the signs invisible, t o  the civilized 
intelligence. 

Near the mouth of the Nbki, which drains a valley between two of 

I the  large spurs of Patlzai, we camped a t  a clear spot, where there wm also 
plenty of firewood, and wild plantains, for the guide, Mdng, and the NBgas 
t o  make a hut  of. 

Bedded rock, laminated shale, was passed frequently inclined a t  60° or 
?OO dipping south. 

At  dusk, when cooking, the  stones under the fires, or supporting the 
various pots, frequently exploded, so that  the  operation beeame rather 
exciting, and i t  was agreed by the Bengalis that  the Nambong Deo, or 
spirit, had objections t o  i t  ; however, i t  was all over ere long, as we were 
hungry, and, on the moon coming out, we spent a very pleasant evening. 
Stories and jokes abounded ; now and then a general howl was r'iised t o  
warn off a tiger that  prowled about, though none seemed much afraid of 
him (his tracks were fresh nnd plain on patches of sand not far  off in  the 
morning). At  9 P. M. the thermometer stood a t  60' F. 

After breakfast, a t  9 A. ar., we again started on and Boon struck 
3 
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the Nfinki, up and beside which we travelled for some hours, and which in 
places is anything but easy walking, and, though bare-legged, I found shoes 
were necessary. Here and there a man had an ugly fall, and i t  wm well the 
things were well packed, aa the loads had rough usage. Gradually i t  began to . 
rain, wllich wasa damper in every sense, as where we went onthebanksleeches 
abounded, and in the river bed tlie rocks and boulders and the smaller 
shingle became very. slippery. A small lean-to shelter or old hut marked 
where the path left the N6nki bed to ascend the spur, and here I made 
&he men halt. The N4gaa and Singphh and' M6ng a t  once pulled out 
pipes, so I made my fellows all take a little rum " medicinally." We then 
etarted on and found the first 1,000 or 1,500 feet pretty eteep, the path 
being unmistakeably visible, both by the track below and the bl- on the 
tree stems of all ages, from one to ten gears ; a peculiar feature of the 
path wae that i t  very seldom varied from a dead level for perhaps two 
nliles or eo, and never deecended anywhere as much as 30 feet, and was in 
the main fairly straight. Vegetation began to vary a little, not only trees, 
but plants m d  herbs of new kiods were seen, and after about a couple of 
hours' pretty essy walking the track got steeper and steeper, where the  
long spur joined the main range. A t  last the climbing became no joke, to 
the men who had wetted loads especially, and we had freque~~tly to rest ; 
half an hour or ~o of this work brought us through some kako bamboo t o  
the crest of the ridge, which waa quite narrow and densely wooded, t he  1 

views either way being simply of clouds and mists. 
A t  about fifty yards from the path we camped on a small -level, and 

the rain left off in time for the people to hang out and dry their clothes, 
blankets, kc. The only thing now needed was what we had too much of 
already, i. s., water. 

Some of the Nhges, however, went away to the barnbow, getting 
about a gallon from the jointa, which sufficed for cooking my dinner and 
brewing tea for all the party. 

I repeatedly told them there was a spring of good water some 400 
yards down the path on the east side, ill a gully off the same, but both 
Lah and the IS4gas denied it, and said i t  wae useless to go. Subsequently, 
when a t  Bor Phakial, I lieard that i t  was true that  there waa water there. 
At  9 P. Y. water boiled a t  205'. 75, air being 6 7 O  F. Considering our wet- 
ting aiid faeting, the people were all in very good spirits, and we were 
ruixioua to  see through the veil of mist to  the south,-but no euch luck, 
the night proved foggy too. In the early mortiing I put my orderly t o  
watch for the view a t  a part of the crest wliere there was s patch of g r ~ a s  
some two acres in exbnt. At  about 8 A. M. he reported by shouting to me 
that  the clouds were clearing and mouiltains sl~owing beyond. 1 a t  onoe 
went up with my prismatic compaslr, and now and then the driving white 
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mists or clouds tliat swept up  showed signs of parting. Suddenly below 
ua, and mme way out among the clouds, we saw a patch of bright yellow, 
and another t o  west, of blue, both for the moment a mystery. I t  turned 
out the yellow was dead grass on the plain in  sunlight, and the  blue was 
the lake. 

I n  a little time it had m far  cleared that  I secured bearings o f t h e  
most conspicuous features, including the peak of Mailim, t o  the  south- 
west, which is just 7,000 feet high. While I made a hasty outli~le &etch, 
the  men struck the camp, and by 9 A. M. we were off down tlie path tha t  . 
leads to the Nongyrng ford and from thence w i d  the D i g p  B6m and 
Loglai Kha, t o  Nan~yong  villages in  Hukong. 

After a short time, having first consulted with the NAgas, we left the  
path and struck aouth through the jungle, down across deep khuds and over 
little hilla, where the load-carriers had a job to get along, especially tliose 
i n  charge of the canoe, tlie incline in  many places being 60' and 60' from 
tlie horizontal. B u t  NBgas are a t  home in the jungles, and soon p i l o t d  
all of us down to the level, which we reached fur aooner than we expected, but  
found it so soft and swampy tha t  i t  was too dangerous to go on, and we had 
to return to the flanks of the smaller hills trending towards the lake. After 
about an hour's walk we came to where the bottom was more firm and 
sandy, and we crossed to the low wooded hills that  run along the northern 

I edge of the lake, paasing among which we suddenly emerged on it and had 
a nplendid view. Oiving d i rec t io~~s  t o  pitch the camp on the little hill-side 
facing the  lake, where there are some large Lingon' treee, we crossed a patch 
of reeds and stood on the actual margin. 

The Nhgas, Singphbs, and Kamptis a t  once began some sort of puja, 
each after hie own fashion muttering away, bowing, and touching his 
forehead with some of the water. I then had the  canoe lauoched, but 
they all begged me so hard not to take the  gun, tha t  I left it, and tlie wild 
fowl which I saw out on the lake'e oppoeite shore got off. One and all said 
we should be eure to have heavy rain if I fired, or a bad storm, as the Deo 
of the lake would be certain t o  be offended. So I turned the  Rob Roy'r 

• bow out, and felt the  peculiar pleasure of being the first who had paddled 
ou tha t  sheet of water, certainly the firet who had done so in a Rob Boy. 
As I went out I sew the margins were low all around, and no forest near, 
except where I had started from. 

The basin of hills, beautifully reflected in the smooth water, swept 
right round in a green-blue curve, the valley of Nongyang extending south 
some sir  or eight miles as a dead flat covered with grass and scrub. The 
whole bottom of the  valley was flat, except where three small tree-covered 
hills stood like islands in  the sea of grass east of the lake. The banks were 
so low aud flat all around that  I could aee a coneiderable way illland from 



S. E. Peal-Rqort on a v i s i t  to the [No. 1, 

the canoe. Turning westwards, I began the circuit of the lake a t  some 100 
p r d e  from shore, and soon found little bays and headlands, though no sign 
of out- or inlet. When half round, I looked across and saw the smoke of the 
camp fires rising blue against the foliage. The water-fowl had apparently 
crossed over there. Towards the south-east corner I passed up a channel, 
separating banks barely a foot higl~, covered by a small sedge, and found I 
was rounding the island, a very low flat patch of an acre or two in extent, 
with eome very scrubby trees on it. 

The water was here so shallow, being often barely two inches deep, 
that had not the silt been soft I must have stuck. This silt, however, was 
so soft and light that the paddle, held upright in it, sank in 2 t  to 3 feet 
from its own weight. Of course I got out of such a dangerous corner ae 
quickly and quietly as possible,-an upset tliere meant certain death. 

I was surprised to see neither stones, sand, nor clay, all was silt and 
peat, except a little sand where I had started, the outlet was from the south- 
east corner not far from the island. After about an hour's paddle I returned 
for breakfast, made all snug, took somtf observations and memo. sketches, 
and in the evening went out again, going nearly round, and finding several 
inlets. The number of wild fowl must be considerable, as the edge of the 
lake was almost everywhere denuded of sedge or vegetation for a couple 
of feet in, and had plenty of feathers trampled in. At one place I saw 
marks made in the bank by tlie two tusks of a large elephant a t  water- 
level, evidently one which had got in and could not easily get out, of which 
tliere were other signs bejorrd. lieport says there are large numbers of 
tusks in the silt everywhere. Other tracks were very common, though no 
game was visible, but no deer, buffalo, nor indeed any large game tracks 
except those of elephants. 

In  the evening we had some strong puffs of wind, and we made all 

taut for the nigllt, after dinner settling with the men who were to take turns 
a t  watching. The NAgas also drew creepers and some dead branches and 
leaves about us outside, so that anything approaching would a t  once be 
heard, then we turned in and slept souudly. 

In  the morning I started the five NBgas to their homes they were 
not wanted and wished to be off, and then prepared to sketch the lake 
and hills and get bearings. This occupied me all day, and we prepared 
t o  start next morning for the Nongyang ford, where I desired to search for 
tlie iuscriptions in Allom cut some 600 years ago near the ford, where the 
road crosses. Tlie men, however, wl~orn I liad sent ahead to find a path, 
returned in a great mess, and declared i t  utterly impossible to cross tlie 
valley, as the peat, or pitoni, was too soft and deep to bear their weight. 
Tllia was most unfortunate, and a second attempt, backed by a good prize 
if successful, failed equally, so there was nothi~ig for i t  but to returu to 
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Patkai a t  any rate. I then determined to lash my canoe in thc large 
arms of a big hingori tree, and did it so as to prevent its being blown, or 
shaken down, resting i t  bottom up on three boughs ; being of a very . lasting timbcr, i t  may remain safely for some years to come, unless 
elephants can reach it, which I doubt, or the NQas  hear of i t  from Lab. 

We therefore, instead of crossing for the Nongyang ford, started back 
by the road we had come, and found the return to  the pass comparatively 
easy, it took but 2 hours or 23. There being no water on the crest, 
I had made the men cook and carry extra rations and water in my kettle. 
From the crest, it  being a fine clear day, I made a sketch and took bearings 
rigain, also by boiling-point thermometer a t  4 P. ar. and 9 P. M., and again 
at 9 A. Y., securedthealtitude, which was worked out for me by Mr. H. F. 
Blanford, to  whom all the observations were submitted. Apparently, the 
crest of the Patkai a t  the pass is about 3,500 feet above mean sea-level, 
probably 3,000 above the bed of the Nambong on the Assam side, while 
the Nongyang lake and valley stand a t  about 2,200 feet, showing, say, 
nearly 1,300 feet difference in the levels. The valley of Assam, in fact, 
being much the lowest, and the Nougyang lake lying about on a level with 
the Sonkap villages. 

From the pase, looking southwards, the valley extends as an irregular 
triangle for some eight or ten miles north and south, by three or four in 
width, the lake being near the Patkai end where broadest, and being itself, 
say, three-fourths by half a mile. Apparently the lake once filled the entire 
valley, the junction ol the level with the hills all around being a well 
marked line ; the surface also mainly consists of grass and scrub jungle, and 
showing very fcw trees, is apparently all swamp. The three small conical 
and wooded hills east of the lake, and at, say, one-fourth to half a mile 
distant from it, look precisely like islands, the exit from the lake passes 
close to  them. 

Later in the day I attempted to get along the crest eastwards, but it 
was an interminable succession of gullies or saddles and ridges, which would 
need a whole day to  explore, and the denee forest precluded a view in any 
direction. A t  a mile east a peak rises which dominates all around and 
beyond. Wl~ile we were camped on the summit a party of SingpliGs 
crossed from Assam en route to Hukong for buffaloes. Starting from tlie 
Nambong that morning about 9 A. M., they intended making the Nongyang 
ford ere dusk, thus crossing from water to water in one march. Three or 
four of them had guns. 

Early on the 14th we struck the tents, and started back down the 
northern slope, seeing the tracks of cattle which had crossed since we did. 
I n  about three houre we reached the NGnki, where we had breakfast. I 
here caught some orange coloured butterflies which seemed new to me, and 
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measured a m k a i  sapling which was 10 inches diameter a t  foot and 6 
inches diameter at the firat branch, 60 feet from the ground. 

It was a lovely morning, and, excepting for  one or two bad falls, we 
got down to our old camp easily and quickly, finding three Tkak Nti&aa there. 
A t  dusk we heard a barking-deer not far off, a NLga took his g u n  and 
quietly disappeared, a loud report soon after told us he had succeeded, 
though, being dark, he could not trace it; by dawn, however, he was out 
and returned with it on hie shoulders. I gave him some beads for a leg. 
Thene men knew the  couutry pretty well, and had cu t  rubber on the  Upper 
Loglai. They said large numbers of NBgas from our side go east on  the 
side of Burma, taking food for twenty days, and in parties of thir ty  and 
forty or more. I t  is a large tract of country, and totally uninhabited. 

After breakfast, about 9 A. M., we all s t a r k d o n  together up the Nam- 
bong, thence over the undulating forest land and low hills, j h i n u ,  &. 
One of the  Nhgas we dropped a t  the  first Tkak Ntiga village, and soon 
reached the  one we had camped in a t  night, where we rested an hour and 
waited for the guide, who had loitered behind. I n  the jhdm close by I 
observed each person'e little store-house of yams, chillies, pumpkins, &c. 
quite open and exposed, often without doors, yet  I was told on all mdee that  
t h e  contents were quite wfe. So close t o  t h e  path were the things, and so 
very tempting, that  I had to collect and warn my people against innocently 
supposing they might stoop and take what they saw, or there might have 
been no small row. While resting in  the Tkak village, a N k a  woman came 
and presented me with a large basket of m a d ,  or rice-beer, which, a f te r  
tasting, I passed round ; it was not so good aa that  of the  NIgas  living 
west near me. Like the Singphbe, these people make very neat wicker- 
work baskets, and line or plaater them with rubber-juice, so aa to be not 
only water but spirit-proof. They also make pretty bamboo mugs, with 
two handles in  loops, some of them absurdly like Dr. Schliemann's early 
Greek pottery. 

When the guide joined, we went on and climbed another 600 or 600 
feet t o  the Upper Sonkap village of some ten or twelve houses. Several 
women and big girls a t  once, and without a word from uk, brought out and  
handed over bundles of firewood for nothing. It was done so quietly t h a t  
I take it t o  be a regular custom, and one form of welcome. Water, 
however, war a t  a premium. Some for  present purponea was given us i n  
huge bamboo veeeele, but I had t o  get  the N6ga boys and girls to bring 
more a t  a pice per tube. Even then, there was a short allowance, till t h e  
spriug filled, or they found a lower one next day. I went t o  mee it, and 
llow they managed t o  get down and u p  in the dark surpriwd me. The  
want of water ha8 a perceptible effect on the complexions of theme people,- 
the  older women aeetri enpecially partial t o  charcoal dust and ashes. 
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W e  pitched our tents i n  a row, on a clean piece of ground offered us 
among t h e  houses, and after dinner a most motley crowd of people came 
round our fire, t o  whom I had more or less t o  show myself, .my clothes, 
guns, lamps, &c. 

The imperceptible effect of custom was curiously wen in many very 
trivial things here, as elsewhere : for  instance, though more or less d l  
prepared for  wonderful guns, I found that whenever I opened the D.-B. 
B -L. suddenly and the barrels dropped, there wus an instantaneous " Awa! 
he's broken it," t h e  idea of a joint a t  the breech being the  last to  occur 
naturally. A t  last we got  to sleep, after telling them, all I would remain 
over the next day, perhaps two, arid there was p l e n t ~  of time t o  see every- 
thing. 

Early next morning I was up, but the  range of Patkai  all along was 
invisible. I n  the dark, however, I must mention the  Ntigas were up and 
the women and girls a t  work and going for water. The muffled tread of 
many feet and tinkling of the many shin-rings awoke me, and they came 
back in the dark ; meantime, the  dull " bump, bump" of the rice lluaking 
went on in every house till dawn 

I took a turn t o  the upper few houses of the  village, some 300 yards 
east, while 111y man was getting ohoto hazvi (little breakfmt) for me, and 
on my return in half an hour, failing to  make a sketch east on account of the 
mist I found a lot of the  women and girls squatted about weaving, and got 
up regardless," in beads, red hair, red cane, and such like in lieu of costume, 
t h e  tout eneembb when some of them stood up  was certainly most remark- 
able. The long and in some cases profuse straight black hair was aecured 
on the  poll of the head by two large (engraved) bone hair-pins, from 
the  projecting ends of which, behind, beads depended, round the  hcad or 
over tlie hair some twenty ringr of scarlet cane were fastened, and over t h e  
forehead a bead coronet. A large brass ring hung from the  upper edge of 
each ear, a bright green bird's skin dangling below to the shoulder ; the pe- 
culiar nose-studs, or nostril-plugs, completed the head. A profusion of large 
small bead necklaces hung from the neck, some close, others long and 
r e ~ c h i n g  to the waist. Pewter armlets, bright and dull, on the arms, and 
wristlets of brass of various sorts, from plain wire t o  a curious piece of 
casting, were on the arms, now and then red goat's hair being attached in a 
fringe or bunch. Bound the waist was the  curious series of cane rings, Rome 
fifty o r  sixty, more or leas attached to each other, or long d r i p  coiled round 
and round, but generally worn as  a little c~inoline, very much too short, m d  
which was helped out by a strip of native-wove cloth, going all round, but  
ends not joined,-the whole contrivance barely decent. Red cane bands 
were often worn round the  leg below the knee, as is the custom u i t l ~  the  
men, and then the remarkable pewter shin-rings, four or five on each leg 
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placed on edge in front and tied round the leg i n  some way t h a t  prevented 
them all from slipping down. I n  walking or running these made a pretty 
loud tinkling as they touched each other. 

T o d a y  the belles of the village came out strong, they seemed for once 
t o  have mashed themselves and donned all the  finery available. As I went 
about with an interpreter, looking a t  the weaving and little sticks used m 
a loom, and asking all sorts of questions, they seemed a s  much amused as 
we were, and when laughing, the  whole costume seemed to join in. the 
nose-studs in particular. I could hardly help every now and then thinking 
what a sum one would realize as  a model a t  the  Academy life-class, especi- 
ally some of them who were remarkably well made and not bad-looking. 
The children, as a rule, were not a t  all prepossessing, and had heads and 
faces round and uninteresting as a turnip, the nose a little round knob, 
and little eyeholes a s  in  a mask, utterly destitute of modelling. T h e  
men's costume was limited to t h e  cane crinoline and a jacket without 
arms, occasionally a necklace and ' topi with hair o r  feathers ; but they 
do not dress themselves as  gaudily as the  women, o r  as the  NLga men 
further to  the west. 

The looms I saw were simply two little upright sticks of any sort  
driven into the ground, and one loosely tied across the offside, t o  which the  
woof was wound, another similar one being i n  front and looped to a 
band, against which the weaver leaned back t o  pull it tight. A huge flat 
paper-knife seemed t o  complete the arrangement, being some four inches 
wide it, when placed on edge, opened out the strings enough t o  allow a 
little ball of thread t o  pass through ; letting the said paper-knife lie flat 
seemed t o  open the strands the other way, and the little ball was rolled 
back again : with this they wove cloths with a simple pattern, which were 
from a foot t o  eighteen ir~ches wide. Several were waving  men's cloths 
of the strong bonrhea, 5 feet long by 3 inches wide, and with ornamental 
ends. 

After an early breakfast a t  9 o'clock I started with several men for t h e  
summit of the hill, and after a steep climb reached i t  and found it had been 
jhhmed about two years before, so we set t o  work and in a n  hour cleared 
off a good deal, enough t o  enable me to see round and get bearings. The  
view was a fine one, bounded on the north by the Mishmi Hills, north-east 
by Dupha B h ~ n  15,000 feet, well snowed down to 2,000 feet or so from t h e  
summit;  east the  l'hfingan Blim, 11,000 feet, was well seen, but had n o  
snow on it, the distance about 58 miles; thence round towards the  south 
I saw the eastern prolongation of Patkai, with the depressions in  t h e  
range where the old Burmese route crossed, a t  probably 1,500 or a t  t h e  
least 1,000 feet lower elevation than the present pass of 3,500 feet. Over 
and beyond this marked depression could be seen a rathcr high group 
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of hills,+ feature visible here alone, as elsewhere the range of Patkai 
hid them from view. 

The hills seen beyond were expressively called the " Loghi Patkai" 
by the N k a  headman, who caught me making an outline and taking bear- 

b 

ings. They may be the group that lie between the 'Loglai and Turong 
rivers. From this point west, the entire l i e  of the Patkai orest was viaible, 
but slightly undulating till near Maium, where there seemed to be aeveral 
depressions, before the rise to the 6,939 feet of that peak. The seven 
large spurs, running north and more or less a t  right anglee, were very 
distinctly seen with their intervening valleys, all, like the main range, 
densely wooded, the Narnbong draining all that was lying in this direction. 
Some of the more western apura of Patkai were sufficiently high, and form 
the eky-line, as Longvoi Pipoi, and Nongya Sapon, projecting into the 
Namtsik valley, which lay west, and seemed filled with low rolling hills, 
one behind the other, for a long way. Towards the north-west a t  some 
miles off, and seen more or less on end, were the ranges dividing the Namtsik 
from the Tirap basins, some peaks, as ' Mung phra,' Kongtam, Rangatu, 
and Yungbhi, were from 2,500 to  4,000 feet high ; further west again 
about Makum, the hills gradually sank to  the level of the plains, in a sea 
of forest. I observed that the mists in the early part of the morning, or 
before noon, poured for hours over the lowest part of Patkai above indi- 
cated, like milk from a jug, and the phenomenon was repeated daily 
during our stay, thus marking i t  unmistakeably as the lowest part'of the 

L range East of this part (which seemed the Upper Namrup on our side 
and Loglai on the other) the range rose again, though not to any great 
height. Between Patkai and Dupha B6m, beyond Dihing, rose a fine 
group of hills called by these people Miao B6m, and between Miao and 
Sonkap, on which we stood, were the small hille called Nan-nan and 
Tantuk, between which Pemberton says the old route lay and the Namrup 
flowed, under the name of the Nam-huk or Namliok, and near the village 
of Namphuk; the alternative route to the Nboki, oi i  Nambongmbk, 
passed hence also, it  was taken by Mr. H. L. Jenkins and my brother some 
years ago, in 1869. . Towards the afternoon me descended through a clearing, where we saw 
boys lopping the tree branches that overhung a gully, seemingly a very 
perilous job and needing some nerve, as the brancbes fell quite 600 feet. 
I n  the evening, an old Niga gave many particulars about the Nonyang 
lake and valley, and the previous inbabitanta, routes to  Burma, &c. He 
gave the length of the valley as one day's jouruey, and says he lived with 
other Nkgas once on the hills overlooking the western end of the lake, 
where there are now no villages. The original inhabitants were, he 
said, Khamjangs, Aitoniaa, and Turong Turai, confir~ni~lg what I Lad 

4 
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heard before, and that N4gas inhabited the hill ranges around on the 
west. 

At night we had again a large audience, the men and boys seated 
the campfire, the women and girls in a circle standing outside. I 

was asked all sorts of questions about my country and people, the Queen, 
railways, and steamers, on which Mdng had been dilating mow or leas. 

Next morning after choh hazri, 1 started eastwards with my orderly 
m d  a couple of NBgas, and got into a jhtim on the eastern flank of our hill, 
from whence I obtained a fine view. At  noon we returned and had 
breakfast and after a rest, I made an outline sketch of the Namtsik valley, 
and then saw a fine sunset. 1 also fired a few rounds from my revolver, at a 
mark, to  the delight of the young men, who cut out all the bullets a t  once 
from the old stump. Some eight or nine Kessa* NBgas came to the village 
from the other side of Patkai, and were pointed out to me. They were, I 
could see, in various ways somewhat different to the NBgas I was among. 
Paler in colour, more ugly and sinister in looks, destitute of arms or of orna- 
ment, and each wore a large wrap of bonrhea cloth. They also did not 
L~ttoo. It was difficult to communicate with them, as only one or two 
knew a few words of Singph6, and their " Nhga" was also very different. 
The Sonkap headman and others told me they belonged to a tribe who 
aacrificed human beings, and, as this was news to  me, I took some pains to 
get i t  confirmed by.them. The NSgas replied by explaining that i t  was 
done as an old custom, to  secure good crops when there was likelihood of 
failure, and not through wantonness, and that they explained this to  the 
victims, men and women, captured or bought, who were tied to a stake, 
and killed, as far as I understood, by a cut across the abdomen transversely 
in some way. It would be very desirable to verify this on tho spot, and, 
if it  proved true, endeavour to  suppress the practice of such a custom a t  
our doors. 

The entire Nkga question must be taken up sooner or later and 
properly settled, or i t  will be a source of constant trouble to  us. * We have 
had very fair success with the Aryan populations of India, but seem t o  
fail signally among non-Aryans. Dr. Hunter's remarks regarding such 
races are worthy of the most careful attention. They seem to need a com- 
bination of the autocratic and patriarchal,-an essentially Persoilal as 
distinguished from a Departmental Government, with its cloud of Babus, 
a race mortnlly detested by the Nhgas and such like tribes (and with 
reason). This indispensable element of personal regard our Government 
seems to systematically ignore, the most potent tie which can connect us 
with these people is frequently and recklessly severed, with results that 

NLgas on our side of Patkai am called ' I  Hijud Nbgaa," or cooked, i. r., civi- 
lized, those on the Burmese side are Kessa=Kutcha, or raw. 



sct disastrously on them. Yet, instead of blaming ourselves, who should 
know better, we blame the eevage, and wonder a t  the result. In  time no 
doubt these people might be educated and understand ua and our institu- . tions, but in the meanwhile they need an intelligent " Cl~ief" over them, 
rather than a department, and one not changed for every little frivolous 
pretext, b r ~ t  one who will elect to live and die among them and work for 
them. Prom being a set of treacherous and turbulent races, they would 
become o prolific source from which our Indian army could recruit most 
valuable and trustworthy material. Thoy are particularly susceptible to  
personal kindness. It is to  be lamented that  with the opportunity and 

' 

power to govern them succeesfully, there should be deliberate blundering 
through thoughtlessness. Such men ae' Captain John Butler are needed, 
they are few and far between peihaps, but are still to be found with a little 
trouble. 

But t o  return t o  these Kutcha N k a a  ; what they were like in their 
houses I can't say, but here they wore a sinister truculent look, and there 
was more difference between them each individually than is usual, though 
the colour waa somewhat uniform ; they wore the hair cropped to  a 
horizontal line across the forehead, as is so common among all N&,o+s. 
They spoke very little, and in undertones, to each other, their numerals, 
like those of all the races in Eastern hsam, being on the same basis, with 
minor variations. 

At last we got to sleep, and after a pleasant night were up a t  dawn. 
I asked the NBga headman to  assist me in procuring some curios, personal 
ornaments, costumes, kc., but i t  proved to  be no easy matter. They might 
give away, but how could they sell such things ? Of course, if gi~m, a 
present was expected in return of, say, a t  least double value. 

A t  first they quite failed to  see why I wanted their costumes and orne. 
mental unless for .some unstated purpose, not a good one,-to perform 
magic with, perhaps; but gradually I got them t o  see i t  as a harmleaa 
and laughnble peculiarity of mine, and I secured a few of the things, 
though at exorbitant rates. I got them to see i t  best and easiest by 

, electing a girl well got up, and saying I would like to take the " lot" M 

it stood, bar the girl. NBga-like, tlley could not resist the temptation to  
palm off bad things for good. Eventually, we got what we wanted, had 
breakfast, and, while packing, I showed them a11 another village through 
the telescope. Their astonishment was considerable, and, an usual, they 
thought the village had been brought near by magic. 

Ere midday we were off down for the Namtsik, where, meeting a 
young Nb I secured some mmples of his gunpowder in exchange for 
rome bullets, on which he set a high value. The powder wan kept in dry - 
bamboo tubes, with a stopper a t d  bit of cloth. I also made him eel1 me 
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his jacket and crinoline, or at lesst three-fourths of it, for he said if he 
went up home without it, he would be a laughing-stock to dl the girls, 
even though he had hi8 cloth on. Our men soon appeared emerging from 
the gully, and we shipped everything and got of£, the dropping down 
stream being very pleaeant work, and the rapids giving very little trouble. 
At one place, a long deep pool shaded by overhanging rocks and tms ,  we 
found a party of NBgas fishing; their mode was to stake the shallows 
above and below, and set a series of traps, then to hoe or dig in by ehkee 
or dlos a lot of the bright red fine clay of the bank a t  that place, which 
renders the water like pink cream, whereupon the fish in the pool clear out, 
and in so doing all get caught. They go about, too, on bamboo rafts, and 
beat the water, to scare the &h ; generally each person gets two or three 
big fish to take home. We shot along pretty quickly, and a t  last camped 
on a bed of shingle at the river side, where there was plenty of 
to  deep on, and firewood. Here the dam-durn, or fnoans, smell flies on 
silent wing, tormented us. Their bites or stiugs itch the next day and 
often cause bad sores. 

Next morning we got off early, and shot some rapids in a way that 
made us all hold our breath. The river had risen somewhat. At one plsee 
we came to a huge rock that rose out of the Namtsik, in a deep pool, and 
it had four large sculptured circles on it in contact, each about n foot in 
diameter, and containing an eight-petalled rose,-whether a Hindu or 
Buddhist emblem I cannot say. I t  is, however, well known to the people 
about, who declare it a work of the Ahom S i j a s  many yeam ago ; a part 
of two circles which is missing is said to have been struck off by 
lightning. 

By 4 P. M. we reached the mouth of the Namtsik and the elephant- 
stockade, having taken in our remaining stores we pushed on to the 
Nmbai mhk the same evening. I had seen the young SingphG Chief, 
Kherim Oam, a t  Namtsik, and he agreed to meet me a t  Tirap. 

Next day we pushed on, passed the Kasam, Mganto and Kherim Pani, 
into the Dihing river, landed at Gogo and saw some peculiar men, said 
to  be Eastern Singphhs, from far up the Dihing ; the headman wore a 
peculiar Chinese-looking cap, jacket, kc., and had a most celestial look 
about him, he proved kiudly and intelligent, and made some shrewd remarks. 
I also saw here a huge pair of jangplia or amber ear-plugs, worn by 
a very old but remarkably good-looking woman. She would not part with 
them, though I offered a large sum, their full market value in hsam.  

Again we started on and allot some very bad rapids in a way that 
astoniehed all on board, in some places we went for fully 300 yards a t  
about ten to twelve miles an hour flying over the boulders only jwt below 
us, and which seemed to page like bands of colour,-to have caught iu 
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one would either have split the canoe in two, or sent us and it rolling 
pell-mell into the deep water below. 

MGng, however, m m e d  to know his work, and only once showed a little 
weakness, when in shooting down a rapid with a bend in it, and that seemed 
to end in a huge pile of s n a p  and branches, the leading paddlers jumped 
overboard, and I had just time to jump forward and give six or seven hard 
side-strokes with my large-bladed Rob Boy paddle, which served to convert a 
friglltful upset into a hard bump. We reached the bend above Tirapm6k 
about 3 P. M., and most of ue got out and walked across the chord of the arc 
on the sand and grass ; five or six of the men, who had gone on foot and 
carried light loads, here joined us, and we got to  Tirap itself about 4 P. M., 

camping where we did before, on the sands, just above where the rivers 
joined in the fork, and opposite the end of Kherim Gam's village. They 
soon had the tents up, firewood in, and were hard a t  it cooking, when my 
dkk by two men turned up, it had been waiting a week. They also brought 
a few acceptable stores. Kherim arrived a t  night, and in the morning came 
over and we had a long talk together on many matters. He seemed much 
pleased to see me, and asked after Jenkins Saheb and my brother, with 
whom he had gone to Hukong in 1868-69. He particularly wanted me to 
promise to repeat my visit next cold season, and offered to go anywhere 
with me I liked,-especially Hukong, where he was well known, and has 
two sisters married to Chiefs. One of these two, over on a visit to Assam 
came as soon as Khurim wae gone and interviewed me. She ia married to 
Dubong Om, on the Turong, and asked me to visit them, guaranteeing my 
errfety. She was a smart, intelligent little woman, and i t  was now twenty 
years since she had been home to Assam. She had her four children with 
her. Through an interpreter we had a long convereation. She seemed 
thoroughly to understand the relative positions of thbs ingphh on our side 
and hers, and decked the keeping of daves not eo bad after all, and in 
some cases necessary ; at  the same time, they dl admired the peace and 
security to  life and property seen on o w  side. As usual, she camo with a 
amall present,-fowls, rice, milk, &.,-and in return I gave her an assort- 
ment of strong needles, some threads, tapes, and handkerchiefs for the 
children. She was soon to return to Hukong, and several of their E~ZLV~S 

had come to take her and the children back, a ten days' journey wid the 
N%a villages and Namyong. As far as I could see, the system of slavery 
in force in Hukong is not the curse John Bull so often supposes it to be, 
and seems particularly m l l  adapted to the state of society prevalent there. 
The slaves, often either Aseamese or their mixed descendants, are treated 
more or lea0 aa part of the family, a proof of their happiness being that they 
do not run away and join our side when possible. Leaving the Tirap, we 
went down to  the emall Khampti village of Manmo, where I naw and 
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sketched a pretty little Buddhist chang and school-house with very fair 
carving about it. For some reason, the Bapu, like the one a t  Bor Pakhid, h a  
gone to Burma, and they did not know whether he would return. It eeema 
a great pity if Buddhism is doomed to die out here among these people ; 
theoretically and practically i t  seems infinitely better than what they are 
getting in lieu of it,  i .  e., a mixture of the dregs of several superstitions. 

We reached Bor Pakhial about 3 P. M. and camped this time up on the 
bank near the houses and some bamboos, and soon had a collection to learn 
of our success. A little before sunset I fixed up the telescope pretty firmly, 
and showed them several canoes full of people in the distance ; there was 
great excitement over it, for, though very far off, the boys kept calling out 
the names of the girls and women in the boats, and were able to recognize 
them. As they came nearer i t  was a pretty sight, and they made the boats 
travel, as most of them had oars and were paddling. As the canoes were too 
emall to  sit down in, all wore standing in a row, five or six in each long and 
narrow dug-out, then they all ran up to see us. Several old men reiterated 
the story about the people who had originally inhabited the valley of Nong- 
yang, and who were driven out by the Singphh. They also indicated the 
difficulties of a route east via Manchi or Bor Khampti, up the Dihing, of 
the Bitkha ; of this latter route, they could only speak by repute. 

Taking the configuration of the whole country and the ranges around, 
in regard to the countries beyond, i t  seems that the only feasible in or 
outlet is via the Namrup basin and Nongyang or Loglai ; eastwards the 
Patkai not only rises, but the approaches from either side become more and 
more difficult and traverse an uninhabited country. Westwards, again, 
though inhabited by N i p s ,  the hills are also more difficult, and the actual 
water-parting a t  a much higher elevation, the tract of mountainous country 
on either side becomihg much wider. 

The discovery of the actual route where it crossed the Patkai in olden 
times is not now very difficult, ih locality is known, and exploration on the 
spot is all that is necessary. 

It is not unlikely that in ascending some one of the several gaps in 
the lower part of the range east of the present pass, and not more than 
two or three miles distant, the path may bo found to debouch almost a t  
once on the level, or but little above it, rendering a route anything but 
difficult to  open there. 

Certainly, the elevation cannot be over 600 or 800 feet above the  
tributary of Loglai first met, that  river itself probably running a t  about 
1,000 feet below the crest. Nongyang is but 1,200 feet below a much 
higher portion. There are reasons for presuming that this old route was in 

the Doi bat" in 692 A. D. by the earliest Shans from Mogong. . /P 

In illustration of thin paper eee Plates VIII to XIII. 
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11.-On the IdmtiJicdion of csrtain Diamond Mines in India which wars 
known to and worked by the Ancients, especially those which wers 
visited by Ihvernier. Wi th  a note on the histo y of the Koh-i-nw.- 
By  V. BALL, E ~ Q . ,  M. A., F. G. S., Geological Szcrvg of Indab. 

(Two woodcuts.) 

[Recei~ed 26th January :--Read 2nd Febmary, 1881.1 

Having recently published a general account of Indian diamond 
deposits* in wl~ich I unfortunately allowed myself, in more than one 
instance to be misled by untrustworthy authorities and having still more 
recently had an opportunity of consulting original works not available to  
me when I wrote, I am anxious, on this the first opportunity to correot, 
as far as possible, the errors to  which I have given currency and t o  place on 
record some of the more important conclusions a t  which I have arrived. 

Undoubtedly the best general account of Indian diamond deposits 
published up to within the past few years is that  by Karl Ritter iu his 
Erdkunde Asim (Vol. V I ,  1836). This most careful and assiduous compiler 
has been quoted and misquoted, generally without acknowledgment, by a host 
of subsequent compilers, none of whom have supplemented his account by re- 
ference to the modern researches published by the Geological Survey of India. 
1 am compelled to  add that one of the latest writers on Indian Diamonds,? 
has by not having had recourse to this last source of information, misled 
his readers as to  the positive amount of knowledge possessed a t  present 
regarding the mode of occurrence of Indian Diamonds. He has rehrbili- 
tntzd several long exploded theories as to their age. In  his identification 
of the localities visited by Tavernier he has been rather wide of the mark 
while other parts of his paper especially his table of diamond weights are 
internally inconsistent with one another. 

Tavernier's visits t o  India took place in the middle of the 17th 
century. H e  describes the mines at three localities, namely, Raolconda in 
the Carnatic, Gani or Coulour in the kingdom of Golconda and Soumel- 
pour. 

The identification of these three localities, has, so far as I can 
ascertain never been successfully made out. It is the object of this paper 
to describe the result of my investigations and also to  draw attention t o  
the fact that  the Diamond mines mentioned in the Ain-i-Akbari as being 
situated a t  Beiragarhl are known to  have been a t  a spot where traces of 
the mines are still to be seeh. 

Scientific Proceedings of the Royal Dublin Society, 1880. 
t Quarterly Journal of Science, N. 8. VoL VI, 1876. 
$ Vide Qladnin's 'Pranelstion, Vol. II, p. 68. 
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It is not within the scope of this communication to describe the 
mines themselvee, that I have done already elnewhere and hope to  do 
so again more fully hereafter. I t  is from the historical point of view alone 
'that they are diecussed a t  preeent. 

I. Cf~xr-CO~LOUE not identical with C~AXI-PABTT~L zat. 16" 39 
Long. 80" 27' but with KOLLUE Lut. 16" 42' 30' Long. 80" 5'. 
(Atlas Sheet No. 75.) 

The mines at  Cfani called also Coulour by the Persians were situated, 
according to Tavernier, seven days' journey eastwards from Cfol~onda.~ I n  
a subsequent chapter* to that in which the above statement is made he 
adds some details regarding the route. The .itinerary being as follows : 1 

Cfolconda to Almaspinde, .................... 3) Gos ( ? 2)) .. Almaspinde to Kaper, ...................... 2 .. Raper to Montecour, ....................... 2+ .. .................... Nontecour to Nagelpar, 2 .. Nngelpar to Eligada,. ....................... l+ 
Eligada to Sarvaron, ........................ 1 ,, 
Sarvaron to Mellaserou, .................... 1 I ,  .. Melhserou to Ponocour, .................... 13 
From Ponocour you have only to cross the river 

to Coulour or Gani. I -- 
Total 1&# Gos. 

The total of these items amounts to 14) go8 and in the English edition of 
the Travelsf amounts to 16+. But i t  mu$ be concluded that both tablea 
oontain misprints since Tavernier expressly says that the distance was 13) gos 
or 55 French leagues the go8 being equal to 4 leagues. Taking this 
league to be equal to 4,444i metres its value expressed in English miles 
would be 2.78 and therefore the goa (2.78 x 4) would be equal to 11-13 
English miles,§ or rather less than the modern Indian etage distance of 
6 coss or about 12 miles. The distance of Coulour from Golconda wm 
therefore, by the route taken by Tavernier, 153 miles (11.12 x 13-75.) 

' It is impossible to identify all the names of stages mentioned in the 
above list, some of them as Almaspinde and Montecour have a very 

Voyages, Liv. 11, Chap. XVI, p. 504, Paris, 1677. 
t Idan., Chap. XVIII, p. 316. 
$ h n d .  fol 1684, p. 142. 
1 Hope (Tracts, p. 94) mentione the Qow an a term in me in his time (1796). 

It wae, he nap, equal to eight milee. 
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un-Indian sound about them; but Eligads seems ta be Oorlagondah of 
Atlas sheet 75 (Lat. 17" 15' Long. 79" 55') and Sarvaron and Mellaserou 
may very possibly be represented by the modern Singawarum and Mailla- 
cheroo, they being separated from one another and from the crossing of 
the Kistna river to certain diamond mines, by distance0 which correspond, 
nearly, to  those given by Tavernier. 

If the diamond mines of Coulour were situated south of the Kistna 
and that was the river crossed and not its tributary the Noonyair then they 
were wholly distinct from those of Partihl. I n  favour of this there is much 
to be said. On the south bank of the Kistna west of Cbintapilly in Lat. 160 
42' 30. and Long. 80' 6' there is  a diamond locality which on the oldest 
engraved map I have men, that by Thomas Jefferys, (London, 1768) is celled 
Kolur or Gnni. This i t  may be tl~ought would finally settle the question, 
but as I shall bare to say when speaking of Baolconda both this authority 
and Rennell evidently took their information, from Tavernier, and not 
from independent sources. 

Fortunately a manuscript map by Col. Colin Mackenzie, of the 
Nizam's dominions, which is dated 1798, indicates this locality as Coulour 
and marks i t  as a diamond mine. Partihl is written separately in its 
proper plsce as Gani-Purtial and so also is a well known intermediate 
locality a t  Istapully and both are marked as having diamond mines. I 
think on the whole we are bound to conclude therefore that Tavernier's 
Ghrni Coulour wae not identical with Gani Purtial the modern Par t id  but 

I with the modern Kollur as i t  is  written on the Atlas Sheet No. 75. So 
far  as can be seen from the map its surroundings are not inconsistent with 
Tavernier's description, he says the mine is close to a large town on the same 
river (Kistna?) w11ich he crossed on the road to Raolconda, and that a 
league and a half from the town there are high mountains which are in the 
form of a cross. I n  the intervening plain the search for diamonds was 
carried on. The locality too, it may be added, is in the middle of presumedly 
diamond bearing rocks. 

Now as regards this word Gani there is still a remark to be 
made. I t s  recurrence in the titles of two mines which I have shewn 
were distinct, suggests that i t  was not a proper name, and that in fact i t  
really meant ' mine of ' being only a corruption of Kan i.9 We know that  
the letters G and K are interchangeable in some Indian languages and 
therefore no particular effort is required to accept the view that Gani 
Coulour meant simply the mine of Coulour, i. e., the modern Kollur. So that 
to speak of, the mine of Gani, as is ofteu done, is meaningless tautology. 

I am indebted to Mr. Bnden Powall, C. 8. for thia interpretation, vide ' Punjab 
Wu~afadurer', p. lQ7.  

6 
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I d m t i t y  of tlie Great Mogul Diamond with the Eoh-i-nw. 

As the identity of the  Great Mogul or Kollur diamond has been the 
subject of much controversy I think i t  well t o  include the following note 
here since it properly comes under the  head of Gani-Conlour o r  Kollur. 
Tavernier states tha t  not only it, but many other large stones were pro- 
duced there, and he adds, that ,  in his time the  miners still continued to find 
large stones in the  same mines. 

I shall firat quote oevbatim and then a n a l ~ z e  what Tavernier has 
written regarding this dirrmond. Having gone to take leave of t h e  Great 
Mogul (Aurangzeb) on the 1st of November 1065, he wsa invited t o  return 
on the following morning t o  see the Emperor's jewels. H e  says,* " The 
first object which Akel Kan (the Custodian of t h e  Jewels) put in my hands 
was the  great diamond, which is a rose, round, very convex (? haute) on 
one side; st t11e e d g ~  of one side there is s small notch (cran) with a &w 
in  it. The water is perfection and i t  weighs 319i r a t k  which a re  equal 
t o  280 of our carats the rat i  being 3 of a carrat. When Mirgimola who 
betrayed the  king of Golconda, his master, made a gif t  of this stone to 
Bh4h Jeh4n from whom it is descended it was uncut and weighed 900 
v a t u  which are equal to 7873 carats and it had many flaws. I f  t h k  
atone had been i n  Europe it would have been differently treated, for some 
good pieces would have been takes from it and t h e  stone left much larger, 
as  i t  is i t  has been almost polished away. It was Sieur Hortensio Borgio, 
a Venetian who cut  it, for which he was badly paid. They reproached him 
with having spoilt the  stone which ought t o  have remained heavier and 
instead of paying him, the  Emperor made him pay a fine of 10,OW 
(rupees) and would have taken still more if he had possessed it. If 
Hortensio had known his work better he might have taken some good 
pieces off without doing injury t o  the king and without having expended 
M) much trouble i n  polishing it, but  he was not a very accomplished dia- 
mond-cutter." 

I t  is now believed by some authorities tha t  very large pieces, inclu- 
ding the Orloff diamond were a's a matter of fact cleaved off f r o m  the 
original Great Mogul. Certainly cleavage had as much t o  do with the 
shape of the Koh-i-Nur as polishing. 

I n  the chapter on his visit t o  the  mines a t  Coulour,$ he ~ a y s  that  
t h e  Great Mogul diamond was found there. If this be true and also that  
t h e  mine was only discovered about 100 years before his visit, which 

Voyages, Vol. 11, Lime, 2, p. 249. Paris Ed. 1677. 
f Even this item in variously stated by compilers who seem to have been the c a w  

of pluch of the confusion that exista about the weighta kc., of thin hietorid gem. 
$ 1. o., p. 806. 
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took place between the  years 1605 and 1669, then thie diamond cannot 
have the great antiquity claimed for it by some of those who consider 
i t  ta be identical with the Koh-i-nur. 

Tavernier's third mention of this diamond which is accompanied by a 
figure is as  followe : " Tliis diamond belongs t o  the Great Mogul who did 
me the  honour to show it to me with all his other jewels one sees the 
form which it received on being cut. On my being permitted t o  weigh it I 
have found i ts  weight t o  be 3194 ratk which are 279& of our carats. I n  
i t s  rough state it weighed as I have said 907 ratis which are 793A carate. 
The stone has the same form as if one cut a n  egg in two." 

H e  gives us therefore two different accounts of i ts  weight in the 
rough, 900 ratis or 787) carats and 907 ratis or 793+T carats. It is 
obvious that  there is a milltake as the two do not agree in any'respect even 
t h e  equivalent values calculated a t  1 rati = 3 of a carat should be 7873 
and 793#. I have already pointed out strange and unaccountable defects in 
Tavernier's arithmetic. 

Different weights and measurea appear t o  have been used in different 
parts of the country in his time, the mangelin = 13 carats or 7 graius a t  
e o l c o n d a  and Coulour ; the  rati = g of a carat or 34 grains a t  Soumelpour. 
I f  we could with approximate accuracy fir the value of the rnti mentioned 
by Tavernier we might succeed perhaps in instituting a fair comparison 
between the  Great Mogul and other diamonds. It seems t o  be diaicult t o  
believe that  it equalled 83 g a i n s  as he states. I n  Nagpur in the year 1527 
according t o  Mr. Jenkins the  rati was only 2.014 grains. The French 
grain was equal to  about -77 of a troy grain, therefore since the rati 
contained 3h of these, i t s  value would have been 2.695 or say 2.7 troy. 
This fact seems t o  have been overlooked by some who have endesvoured t o  
reduce the  weights given by Tavernier : non-experts too, appear t o  have 
forgotten tha t  the dinmond grain is not identical with any other grain, 
though our English carat contains 4 of these grains it only consists of 
3.174 troy grains.' So calculated, the weight of the Great Mogul would 

319'5 = 271.78 English carah. If in this equation we mold 
be 3.174 
see our way to putting the value of Tovernier's rati a t  1-84 instead of 2.7 
then the exact weight of the Koh-i-nur wllen brought t o  England would 
be obtained but  for this there is perhaps no necessity. Another system of 
calculation is used by the writer of a note in the  Great Exhibition Catalogue clf 
1851, in which he adopts the known maximum weight of a rati a t  2gb grains 
( ? what g r i n s )  and thence deduces 175 carats as the weight of the Great 
Mogul. This is short of the 186& carats of the  Koh-i-nur while 
the  other is too large. Supposing the  Koh-i-nur to  be identical with the Great 

Vida Encyclopdia Britannica, Art. Diamond. 
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Mogul it may have been mutilated during i ts  travels and this may account 
for the loss in weight 271-78-186.06 = 85.72 carats, and for the difference 
in its shape when brought to  England from the sketch given b j  Tavernier. 

THE GREAT MOQUL TEE Koa-I-ww 
fFrom sketch by Tawernier). (Bsfm recutting). 

It is probable moreover that Tavernier'a sketch or diagram as i t  might be 
called, which is here reproduced for comparison, was from memory and wae 
therefore more regular in outline than the original. The name Great Mogul 
was, of course, not of native origin but was probably firat conferred by 
Tavernier. By the natives, i t  was in all probability originally known as the 
Xollur diamond. In  reference to this I was quite accidentally in/ormed, by 
a native jeweller of Calcutta that i t  has been suggested, if not absolutely 
stated by some native writer that the title Koh-i-nur really owes its origin 
to a change in the originally meani~igless name Kollur. Such changes, in 
which, while the sound is Inore or less retained, a meaning is acquired are 
not by any means rare in Oriental languages while they sometimes occur in 
those of Europe. Thus English surnames in the mouths of natives become 
changed into words of similar sound which have a meaning in Hindustani or 
whatever the language spoken may be. 

From the above I think i t  will be admitted that there are good reasons 
for believing in the identity of the Great Mogul or Kollur diamond of 
Tavernier with the Koh-i-nur. In  spite of the slight differences in weight 
in his two statements we cannot suppose that he saw two distinct diamonds, 
and the hypothesis that the Great Mogul diamond still exists in Persia 
under a different name is wholly without foundation. 

11. RAOLCONDA, identical with Ruwduconda, Lat. 15O 41' Long. 76O 50'.- 
District of dllvdglrl in Haidrubad. 

It has hitlierto been supposed by all the authors to whose writings 
I have had access that Tavernier's Raolconda can no longer be traced 
and certainly the investigation presents some difficulties, but I venture to 
believe that the following affords the right clue to its identification. 
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According to  Tavernier* Raolconda was situated in the Province 
' h a t i c a r t  five days' journey from Golconda and eight or nine from 
Visapour (Bijapur). Remembering that he states that he crossed the river 
separating the kingdoms of Golcouda and Visapour, i. e., the Kistna or its 
tributary the Bhima and fixing the rate of travelling at 20 miles a day , 
which seems to have been Tavernier's average, we should arrive a t  the con- 
clusion that Raolconda was situated somewhere in the angle between the 
Kistna ~ n d  Toongabudra rivers and not far from their junction ; but as in 
the Case of Gani-Coulour, Tavernier gives a route list of the stages between 
Golconda and Raolconda which, on analysis, proves to be quite inconsistent 
with the above stated distance between them. This list is ss follows :- 

..................... 1. Golconda t o  Canapour, 1 Gor. .. .......................... 2. Canapour to Parquel, 23 .. ........................... 8. Parquel to Cakenol, 1 .. ................... 4. Cakenol to Canol-Candanor 3 
.................. 6. Canol-Candanor to Setapour 1 w 

6. Setapour to  the river ,................... 1 ,, 
(This river is the frontier of the kingdoms 

of Golconda and Visapour, i. e., the 
Kistna). 

7. The river t o  Alpour, ........................... 4 ,, (?) 
8. Alpour to  Canol, ............................. 3 ,, (P) 
9. Can01 to Raolconda, ........................... 2# ,, - 
The total of these items would be 14) 
Here again there is something wrong in the arithmetic since Tnrernier 

gives the total as being 17 go#. probably the items 7 and 8 are misprints 
for 3 each. To begin with there are here given 9 stages and the distance 
17 Gos. or 68 French leagues must have been, according to the method of 
calculation adopted above in the case of Gani-Coulour,$ about 189 miles. 
I f  Gani-Coulour 150 miles distant from Golconda was a seven days' journey 
it follows that Raolconda must have been much nearer nine than five, and 
therefore i t  seems probable that Tavernier really meant t o  write exactly the 
converse of what he did write, and that we should transpose the distances 
given respectively of Raolconda from Golconda and from Visapour. 

Thie being done and these new indices of position being applied to the 
map, we are led unhesitatingly to identify Tavernier's Raolconda with the 

V o w  den Indes, Paris, 1867, k. 11, Chap. XV, p. 293. 
f This Crm or rather Karnata was an ancient Hindu geographical division 

which comprehended the tableland of South India abow the Ghata. See Hamilton'r 
Hindndu, Vol. 11, p. 247. lLlso Ferishta's History by J. Bcott, Vol. I, p. 46. 

2 i. r, one league = 2'78 English miles. 
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modern Rawduconda in Let. lSO 41' and Long. 7 6 O  50'. That Baolconda 
wan not om the Kistna or its tributary the Bhima .e some writem haw 
s u p p o d  is evident from the fact that Tavernier states that on his return 
journey from Raolconda the governor gave h i m  an escort of six horsemen 
, in order that  he might traverse in safety the tract under hie government 

up to the river separating the two kingdoms and which waa, as shewn above, 
at the 6th of 9 stages on his outward journey. 

Rawduconda, as the crow flien, is eituated 165 milea south-west from 
Golconda and by road it must be quite 189 miles. From Bijapour (or Viss- 
pour) i t  is about 110 miles or some five days' journey to  the south-east. 
The town is 6 miles distant from the western bank of the Toongabudra 
river one of the principal feeders of the Kistna. Fmm the station of 
Raich6r on the Madras Railway Bawduconda is about 50 miles distant in 
a south-westerly direction. 

I believe it will be admitted by all who care to investigate the question 
that the above is a legitimate conclusion. Tavernier's two statements as 
they stand are clearly contradictory, but tile first being amended as I have 
suggested their united testimony seems t o  compel the conviction that we 
have a t  length identified his Raolconda. 

Tavernier describes the neighbourhood of Rnolconda as being sandy 
and full of rocks and thickets somewhat similar to the environs of Fontaine- 
bleau.' I have not seen any recent account of the locality and the geology 
can only be guessed at. A11 round a t  no great distance crystalline rocks are 
known to occur, but Tavernier's account of the matrix seems to indicate a 
rock other than any belonging to the crystalline series. However, it is no 
part of my present object to enter further into this question nor is it 
necessary to reproduce Tavernier's account here. 

Captain Burton* who appears to have located Raolconda on the Bllirna 
as he certainly did Qani (i. e., Coulour) relates that he heard of diarnonda 
in Raich6r and that Sir Salar Jung offered to  m a n g e  for his going there, 
but that he gave up the idea on hearing that there were only crystalline 
rocks there. It is possible that a tradition of diamonds a t  liawduconda 
in the Mudgul Circar adjoining Raich6r may still linger a t  Haidrabad. 

I let the above stand without alteration though since i t  was written 
I have bad an opportunity of examining a number of old maps a t  the Sur- 
veyor General's Office, for which my thanks are due to Mr. James. 

This dewription is very similar to that given by Newbold of the oppoeita or 
eastern bank of the river where granite rock8 rise from a wide expanse of furrowed 
sand. Vida Madras Journal of Literature and Scienoe, Vol. XI, p. 126. Unfor- 
tunately Newbold nover mentione Rawduconda though he paseed within a few miles 
of it while on two of his traverses. 

t V i h  Quarterly Journal of Science, Vol. VI, 1876. 
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Thomas JefFeys' engraved map of India, dated 1768 gives Tavernier's 
&,ages t o  Raolconda which is placed in the angle between the Bhima and 
Kietna with such accuracy that it is impossible not to  conclude that tile 
route waa laid down to fit Tavernier's supposed line and not from indepen- 
dent evidence, there is fool other internal evidencetliat Jefferys took some of . 
his localities from Tavernier. 

Rennell's map of 1788 is open to precisely the same criticism. But 
a maliuscript map of the Nizam's dominions by Col. Colin M~cltenzie, 
dated 1798 largely drawn from actual surveys, does not represent any 
similar route terminating a t  Raolconda, but it does give ltawduconda in its 
right place. A village called Alpour situated south of Raiclihr on this 
map may be identical with the locality, two marches from Raolconda, which 
is mentioned by Tavernier. Similarly Boorcull another village near Gol- 
conda may be Tavernier's Parquel. Heyne i t  is true in a map published 
with his tracts calls Karnul, Canoul and CanGl in the text, these are 
almost the same words as Tavernier's Canol. 

I n  conclusion if liaolcondo be not identical with Rawduconda I can 
only suggest that i t  may be Eamulkota'a known diamond mine in 
Lat. 16' 34' Long. 78' a' 15" but being 120 miles as the crow flies 
from Haidrabad and 150 miles from Bijapur, two rivers, the Kistna and 
Tungabudra having to be crossed to reach it, en route from the former, i t  
does not fit so well with Tavernier's description. Ra~nulkota is only about 
19 miles south of Kamul whereas Rawduconda must have h e n  80 milee 
from Tavernier's Canol. 

III.--~OUXELPOUE of Tavernim ritwted in Chuticr Nagpur and not 
Uentical with Sambalpw lu h been ruppoued by r o w  authors. 
Pouribly repreeendud by the modem Simah L Pakamow, Lut 23' 35' N. 
Long. 8ao 21' E. 

When writing of Ptolomey's Adamus$uu in the paper already quoted 
I pointed out that though doubtless it waa intended for the Mahanadi its 
upper reaches are represented as passing through a region called Cocconage 
which is supposed to be identical with Chutia Nagpur. Though this is not 
exactly the case still one of the principal tributaries of the Mahanadi, 
namely, the Ebe, which is itself believed to  be diamond bearing, pasees 
through a large portion of Chutin Nagpur. 

Although I included Tavernier's description of Soumelpour under the 
heading of Sambalpur I recognised that tbe facts did not seem to  fit which 
I attributed to  defective geographical knowledge on his part. There 
can be no question, however, that the Soumelpour which was visited by 
him was situated far to the north, being if not identical with, a t  least not 
very far removed from, the localities in Kokrah or Chutia Nagpur which - 
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were diecusoed in a p p e r  by the Late Mr. Blochmmne who shtee that the 
Generals of d k k  and JahAngiri were led to invade Kokrah and attack the 
BBja on amount of the diamonds which it wan believed they would find 
there. Mr. Blochmsnn believed the river t o  have bee.n the Sunk and I 
mention in my paper that a spot k still shown in that river w h m  
dkunonds are said to have been found. 

Tavernier'e list of stages from Agra to this mine aa in the other caees 
presents some perplexing items. I t  in es follows with the real distances in 
miles added for comparieon. 

Adw2 dukrncr 
~ r k r .  in mile#. 

Agra to Hulabae (Allahabad) ,... ......... 130 276 
Hulabaa to Benaroue (Benares), ......... 83 96 
Benarous to Saeeron (Sasseram), ......... 4 
Baseron to (treat Town, 21 I 70 .................. 
(treat Town to Rodas (Rhotas), ......... 4 24 - - 

~ o t a  isa 465 
Rodaa to Sournelpour, ..................... 30 

There are several manifest inaccuracies in the above. The distance 
between Allahabad and Benares is in reality about one-third of that between 
@ra and Allahabad yet Tavernier makes i t  only one.fourth. The ' Great 
Town' mentioned, probably lay between Benares and Saaseram not between 
8asseram and Rl~otaa. The items 4 and 21 should be transposed. 

If Saseeram were 8 cortea from Rhotas then since the distance is 24 
miles, the coet would equal 3 miles and the same result would be obtaincd, 
nearly, fro:n tbe distance between Allahabad and Benares, but by dividing 
the above totals of the table, i .  e., 465 by 192 we only get 2.4 aa the value of 
the coet. If again we strike the average between these, 2.4 and 3, we get 
2.7 aa a final approximate value. Now multiplying the 30 costes which are 
stated to intervene between Rhotas and Soumelpour by tllis we obtain 81 
miles aa the distance between these places. The next question to deter- 
mine b what locality a t  this distance from Rhotas answers to the following 

1 

description of Soumelpour, " The RSja lives half a league from the town 
in tents set upon a rising ground a t  the foot whereof runs the BowI de- 
mending from the southern mountains and falling into the Ganges." Just 
80 miles from Rhotas at the foot of the Neturl~at plateau there are the 
remains of an ancient town called Simah Lat. 23' 35' Long. 84.21' rather 
more than a mile from the left bank of the Koel where it enters the 
Palamow subdivision from the highlands of Lohardagga. 

J.A.S.B. VoLXL.pt.1,p. 11. 



Simab I take t o  be the same as Semvl the name of the silk cottou 
tree (Bo~nbax mahbaricum) which attains an enormous size in that  
particular region, and Simah or Semul-piu might have very probably been 
written Soumelpour by Taveruier. Tha t  the name of the river, C S O U ~ ,  
is identical with Koel, under the circumstances, admits of no doubt what- 
ever as t h e  Koel runs northwards t o  join the  Sone and w reaches the 
Qanges ; hut i t  is perhaps open t o  question whether the present Koel or its 
tributary, the  Aurunga, may have been intended. 

Tavernier states that  the diamond searchers worked up t o  the sources 
of the river in  the hills 50 coetes distant t o  the  south. This though an 
exaggeration aa applied t o  the length of the Koel would be wholly in- 
applicable to  the Aurunga, but on the maps by Rennel of a century ago 
the name Koel waa applied to the Aurunga while the present Koel, above 
the  junction, bore the  name Rurwah or thabof the region where it takes 
ita rise. The highlands separating Palamow from Lohardugga proper form - 
part of a water-shed between the rivers of the Qanges baain which flow 
northwards, and those of the  Brahmini and Mahanadi basins which flow 
t o  the south. Among the former the Koel and the Aurunga are the principal 
and among the latter the Sunk and another Koel both of whioh, flowing 
eouthwards, combine t o  form the Brahmini. 

If there were really two sets of diamond mines, one in  each basin, 
it is probable tha t  the Bources of the diamonds were identical being situated 
in  these ranges of hills which form the water-shed, unfortunately we do not 
know much of the geology although neighbouring areas have been pretty 
closely worked, but  it will be interesting t o  see whether future research will 
prove the  existence of an outlier of Vindhyan rocks-representatives of t h e  
formation being rarely absent from the vicinity of diamond mines in India. 
On Jeffery's map t o  which allusion has been made on a previous page. 
Soumelpur is placed on a river (doubtless the Koel) south of Ilhotaa and 15" 
north of a town called Jounpur. As no other towns save Soume1l)ur are 
given in the same region, i t  is clear tha t  Jefferys took his data from Taver- 
nier. Rennell, however, in  his map of this region marks diamond mines 
south of the water-shed, i .  e., on the Sunk river. 

There is still another point of interest to  be mentioned with referencu 
t o  the identification of these mines. A large picturo, representing the 

- attack upon the  for t  of Palamow i n  1660 by Daud Khhn, whioh has bee11 
described by the late Col. Dalton* contains a figure of the Zamidar i Kdrr 
a almae, or lord of the diamond mines, in the back ground. H e  is considered 
by Col. Dalton to be a Kol (Nagbunsi) Rhja but why should he not he 
regarded as being precisely what he is described. H e  19.w probably the very 

J. A. 6. B. Vol. XLIII. pt. I, 240. 

6 
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person whom Taver~iier found living in t e ~ l t s  on a rising ground only five 
years later. 

I have reason t o  believe* that  the  late Mr. Blochmann was somewhat 
perplexed by the statement in  the f i z rk- i - Jahdngi r i  that  the presence of 
diamonds was indicated a t  particular spots by the hovering (?) over them of 
insects called Jhinga. Might not this term Jh inga  have been a technical 
one meaning the same small pebbles which Tavernier calls ' thunder stones' 
and by the occurrence or absence of which the skilful miners, he says, 
knew whether the sand contained diamonds or not. They are believed to 
have been s~na l l  spherical masses of iron ore. 
1V.-BEIEA~AEH-mentioned in the Aila i d k 6 a r i  identical with Wai- 

nrgurh in  the Ohanda District 0. P. Lat. 20' 26'. Long. 80° 10'. 
I n  the  Ain i Akbarit  which was written towards the close of the  16th 

century it is stated tha t  there is a diamond mine a t  Beiragurh which had I 
been conquered lately by Bubjeo otherwise called Chanda who was the  
zemindar of a n  ancient city in  Subah Berar called Kullem. 

An earlier notice of the locality occurs in  Ferishta's History1 from 
which we learn tha t  the diamond mines a t  Kullem in Gondwara, where 
stood many templea, were taken possession of in the year 1425 by Ahmed 
ShBh Wali Bhamuni. 

Again in the ' B r h a t  Sanhita,' in the chapter on Trying of Diamonds, 
the peculiarities of stones from the  following localities are described. 
Vena river, Kogala, Surashtra, Supara, Himalya, Matanga, Kalinga I 

Pundra. The second of tliese is I find from Genl. Cunningham's Ancient 
Geography probably Berar with Cllanda for its capital town. Possibly, 

I 
however, i t  here indicates quite a different place, namely, the modern 
Cliicacole on the East  Coast which might very possibly have been a Inart 
for the sale of diamonds ; but the Vena river is believed t o  have been the 
Weingunga. 

It is needless t o  enumerate the various suggestions as  t o  the  identity 
of Beiragurh by Rennell, Karl  Rit ter  and others. It has now been 
clearly established tha t  the ancient gullern mas identical with the modern 
Chanda and that  Beiragurh is to-day rcpresented on the maps by Waira- 
gurh on the Sath river a tributary of the Kophraguree which is itself a 
tributary of the W e i n g u n g .  

The exact position of the town is Lat. 20' 26' and Long. 800 10'. On 
the  opposite bank of the river the map shews a town called Hirapur. 
Ttie existence of ancient excavations long since deserted and which are 
locally asserted t o  have been made for diamonds is attested t o  by Messra. 

Vide J. A. 8. B. XL, pt. I p. 114, note. 
t Gladwin's Translntion, London, 1800, Vol. 11, p. 68. 
% Ed. J. Brigga, London, 1819, Vol. 11, p. 406. 
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Jenkins and Wilkinson, residents a t  Nagpur,* by Messrs. Hislop and 
Hunterf and more recently by Mr. Beglar of the Archsological Survey. 
The  fact is also recorded in the  Central Provinces Gazetteer under the 
heading of Wairagurh whero, however, there is  no mention of the identity 
of Beiragurh with Wairagurh although it is fully set forth in the 
historical account of Chanda in the same volume ; but  this I did not see 
until I had independently come t o  the  same conclusion. 

As not improbably referring t o  this last locality it may be of interest 
t o  add the following from the account1 of the Travels of Nicolo Conti in  
the early part of the 15th century. I cannot agree with the writer of the 
Introduction t o  the volume which contains this account that  Golconda was 
intended. Nicolo Conti says that a t  15 days' journey north of Bizengulia 
(by whicb Vijayanagar the modern Bijapur is intended) there is a mountain 
which produces diamonds called Albenigaras. Now Beiragarh, the modern 
Wairagarh, is as the crow flies about 324 miles north-eastwards of Bijapur 
and therefore within a possible 15 days' journey though, as the actual distance 
traversed would be greater i t  would require very hard travelling. However 
Albenigaras looks so like Beiragarh with the  Arabic prefix El' or dl' that 
I am inclined to believe that  it was the place intended. H e  goes on to say 
that  the mountain being infested with serpents i t  is inaccessiblu, but 
is commanded by another mountain somewhat higher. " Here a t  a certain 
"period of the year men bring oxen which they drive to  the top, and 
" having cut  them into pieces, cast the warm and bleeding fragments upon 
" the summit of the other mountain by means of machines which they 
" construct for the  purpose. The diamonds stick t o  these pieces of flesh. 
" Then come vultures and eagles flying t o  the spot, which seizing the meat 
" for their food, fly away with i t  t o  places where they may be safe from the 
"serpents. To  these places the men afterwards come, and collect the  
" diamonds which have fallen from the flesh." Nicolo Conti continues 
with an account of how other less precious stones are obtained, and his ' 

description is that of ordinary Indian diamond mining. The travels of 
Sindbad the Sailor and of Marco Polo whose account apparently refers t o  
localities in  Golconda on the Kistna, have made this tradition of throwing 
pieces of meat in order that  the diamonds may stick to  them familiar to  mosb 
people; yet  an adequate explanation of the origin of the myth does not 
appear t o  have been offered hitherto. I believe the following t o  be a 
probable one. 

Heyne in the account of his visit t o  the mines a t  Kadapall (Cuddapah) 
states tha't they were under the particular protection of Amm~wLru (the 

Vide Calcutta Journal of Natural Hiatory, Vol. 111, p. 290. 
t Journal of the Geological Society, Vol. XI, p. 355. 
$ India in the 16th century. Hakluyt Society, p. 29. 
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sanguinary goddess of riches, i. e., Lakshmi) and the miners objected to 
his riding on horseback up to the  mines for fear of offending her. 
Now what can be more probable than that  the  miners, before ope~ling a 
new mine, in  order ta invoke the aid of this sanguinary goddess made 
an offering t o  her of cattle or buffaloes. Bloody sscrifices are known to b 
offered t o  Lakshmi in one of her forms. 

The opening up  of new mines was.and is we are told by several autho- 
rities preceded by various rites and ceremonies. The minera were probably 
never Hindus, and the  custom of offering up cattle in sacrifice by the 
aboriginal tribes from the Todaa t o  the Sontals is too well known to 
require special illustration. I f  i t  be admitted that the opening of a mine ws 
preceded by the sacrifice of cattle and the throwing the fragments of the 
flesh t o  be devoured by the fowls of the air, we a t  once arrive at the 
foundation of fact upon which this superstructure of fable has in all 
probability been erected. 

Casual spectators and travellers may very easily have supposed that 
the filaughter of cattle and the subsequent throwing about pieces of meat 
was an essential part of the  operations. Auy one with experience of how 
Oriental imagination can erect a tale of fiction on a small substratum of 
fact will find no difficulty in conceding that  in the above supposition there 
is a sufficient explanation for the  origin of the whole story. 

T t  may be added that  this propitiation of maletiant spirits was and 
is by no means limited t o  mining operatione connected with diamonds. 
111 the Journal of this Society* will be found an account of one of the 
richest gold bearing tracts in Assam which had been deserted by the 
i~ldigenous gold washers in consequence of the expense connected with the 
propitiation of the evil spirits who guarded the  mineral treasures, beil~g 
greater than they could afford t o  pay. 

III.-zi8t of Mollusca from the Hills batween Mari and Zbndinni.- 
B y  W. T~EOBALD, Deputy. Supt. Geological Survey. 

[Received Nov. 25th ;-Read Doc. lst, 1880.1 

The following list, which embraces three new species, was drawn up 
during a five months' residence a t  Tandiani, the hill atation of Hazcua. 
I t  will give a good idea of the molluscan fauna of the  region, but is most 
unquestionably not exllaustive, and I trust to  some of mp younger colleagues 
taking lip the nork, which I regard as here only begnn. 

Vol. XXII, p. 611. 
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The work of the naturslist should resemble in  its method, no less tllan 
in the devotion bestowed on it, tha t  of Bees :- 

'' Ergo ipeaa quamvie angusti terminus aevi 
Exeipiat, neque enim plus septima ducitur ieatan 
A t  genw immortrrle manet, multos que per annos 
Btat fortuna domna, et avi numeruntur avorum." 

Fam. ZONITIDAG. 

HELICABION FLEMINOI, Pfr. 

This species is extremely abundant a t  Tandiani though not of quite so 
large a size as  specimens obtained by Stoliczka a t  Mari. My largest shell 
measures diam. mar. 36, min. 27 alt. 16, whereas a Mari shell mewured 
40 mills. 

To judge by Mr. Nevill's measurements (40 x 2 3  x 12) his measure- 
ments are taken somewhat differently to  mine. My ' diam. maj.' or length, 
' min.' or breadth and 'alt.' (or axis of Mr. Nevill) are all measured a t  
right angles t o  each other and with a etraight limbed measure, like a shoe- 
maker's, not curved callipers, whence my 'alt.' or axis' is larger than 
hlr. Xevill's, though the shell is a trifle smaller. 

H. A U S T E N I A ~ J ~  Nev. (Mollusca of the  Yarkand mission). 

This species is scarce a t  Tandiani. The animal is furnished with a 
large mucous pore behind, aud carries a long linguiform process of the 
nlantle, capable of extoilsion to the apex, and is one of those species which 
though so provided does not possess a polished shell. The texture of the 
sllell (epidermis) is during life delicately sericeous, from the fine striation 
of the epidermis. Mr. Nevill correctly describes it, as  'glossy,' that  is like 
silk. 
Ny largest specimen merreure diam. maj. 16- min. 18.1, alt. 8 mills. 
The animal is rather more depressed than H. Flemingi. 

H. STOLICEKANU~, Nev. (Yarkand molluscs). 

This species abounds on the  north-east flanks of Sirban hill opposite 
Damtour in  s grove, frequented by picnic parties from Abbottabad. M y  
lzrrgest specimen measures : 

I)ism..maj. 27 5, min. 21, alt. 11.5 mills. 
The colour of the body whorl is greenish, of tlie earlier whorls rusty. 

The sl~cll is transversely ntgous above, crossed by fine, above almost micros- 
ropic lincs, giving i t  above a sericeous lustre ; beneath tlie shell is smootli 
or sub-polite. 
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MACBOCHLAMYB PBOXA, Nev. 
(Mollusca of ,the Yarkand mission). 

This species occur8 not unfrequently a t  Tandiani, though i t  does not 
quite correspond with the Naini Tal type. The spire of my speoimene im 
convex not ' flat,' and my largest shell is rather larger than Mr. Nevill's 
type, but  the shells are I doubt not identical. 

An unusually large specimen of 6 whorls measures, diam. mar. 15, 
min. 13.4, alt. 7.8 mills. Adults are rare, ae I have only two. The animal 
is  long and slender, and dark slaty above, with long tentacles. A stout 
dwarf form measures diam. mar..l lm8, min. 10.3, alt. 5.9 mills. 

BENBONIA MOBTICOLA, Hutton.  
This species is  not rare a t  Tandiani and the shells are usually of a 

dark rich chesnut colour, tliough pale individuals also occur. The abun- 
dance of d e d  shells in the surface soil in  sheltered spots among iocks, 
suggests here, aa i n  Kashmir tha t  the species was formerly more abundant 
than now. 

I adopt M.. Nevill's generic name as a convenient one for this species, 
but I am disinclined t o  refer t o  i t  (as Mr. Nevill does in his Yarkand 
memoir) diacrochlnmys splendene, Hutton,  with its lustrous, highly polished 
shell which would seem t o  fall more naturally into t h e  ' vitrinoidee' section 
of the genus, (Nanina). 

MICBOCY~TIB NEVILLIANUB, Theob. 
This pretty little ~pecies is  not rare a t  Tandiani. I do not describe 

i t  here aa I have furnished specimens to  Col. Godwin-Austen for his forth- 
coming work on the genus ; i t  is  a very snug little form of 6 whorls, of a 
pale brown colour, warmed with orange towards the  mouth. 

M y  largest specimen measures diam. max. 8, mill. 7.4, alt. 4-6 mills. 

TB~CHOMORPHA TANDIMENBIB, n. sp. 
Tegf& twehz~ormi, carinatd, anguete umbilica td, tenui corned ; 

Alrfractibur sex, lente crescentibus, tramverse mgoee atriatie. Apsrturd 
parum oblipud, lunate-puadratd. Margine e i n ~ l i c i ,  columellari jux ta  
breuiesim r$eso. 

Lat .  maj. 9.6, alt. 6.7 mills. 
Habitat ad Tandiani (in sylvis) montibus Hazars ,  ad pedes 8500 alt. 
The animal has a distinct overhanging mucous pore. The nearest ally 

of this shell is perhaps T. Iryba, B, which is  found from Chrmba to Kashnlir, 
but like t h e  present is a eomewhat rare shell and of limited distribution. 

KALIELLA FASTIQIATA, Hutton. 
Three i~idividuals of this widely distributed, but not common shell were 

taken by me a t  Tandiani. 



1881.1 between N u r i  and !&ndiani. 

Fam. H E L I C I D E .  
VALLONTA HUMILIB, Hutton. 

Not very rare, on trees a t  Tandiani. 

Fam. LIMACIDE.  
ANADENUS ALTIVAQUB, Theob. 

This large slug is not uncommon at Tandiani, though only seen abroad 
after heavy rain. 

Xr .  Nevill doubts if I am correct in writing with this, the A. gigan- 
teuu, Hapnemann, which Mr. Nevill thinks is a larger and distinct species, 
of which he has seen specimens from Nipal. 

NAPBUS DOMINA, B. 
A dextral form of this shell is very common on the hills between Tan- 

diani and Abbottabad, from 4000 to 6000 feet. It is identical with the 
form found a t  Mari and typical (sinistral) forms also occur. 

Long. 26, Lat. 9.6 mills. 
A small variety ie found in.places and in the Pakli valley north of 

Abbottabad. It is dextral and varies rather i n  form. Two specimens of 
this var. minor measured. 

a. Long. 20,- at. 9 mills. 
b. Long. 19, Lat. 7 mills. 
Specimen b is intermediate between ' domina' and ' epelaeus.' 

N. BEDDOMEANU~, Nev. 
(Mollusca 'S-arkand mission). 

This is rather a common species a t  Tandiani. There are three varie- 
ties of i t  var. typicu 10  whorls, Long 12, Lat. 2.6 mills. 

Var. .turritu 11 whorls, Long. 12.4, Lat. 3 mills. 
Var. puuilla 9 whorls, Long. 8.5, Lat. 2.5 mills. 
This is the most aberrant species of its genus, and is certainly not very 

near any of its allies. The flat expanded peristome i t  sometimes displays, 
suggests a relationship to some pupas, P. cmopicta, Hutton, for example. 
It is not a little strange too that I have hitherto failed to detect a single 
Pupa a t  Tandiani though the prevailing rock being limestone, would seem 
favourable to  their presence. 

N. M A ~ A E ~ G I A N U ~ ,  Nev. 
(Shclls of Yarkand mission). 

A variety, as I take i t  of this shell is locally not rare on the hills 
north-west of the Pakli valley from 4000 to  6000 feet. It has one whorl 
less than the type (which is described as having 7) but is slightly larger, 
a difference probably due to  the lesser elevation a t  which my specimens 
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lived. Shell with sir whorls, outer edge of aperture not quite so convex, 
or full, as in Xevill's plate. In  most other respects corresponding with tho 
description of the t y p .  The surface under a lens displays a microscopi- 
cally decussated sculpture, not mentioned in the type. Two varieties 
occur. 

Var. rnnjor Long. 15, Lat. 6.2 mills. 
Var. i n t m e d i a  Long. 12, Lat. 4.4. This last I do not term ' minor', 

as it is actually larger than the type from Xari. 

N. SuITan, B. 

This species was found by me at Xari, rarely. 

P ~ a o s ~ c e  X w n ~ r ~ a n s ,  n. sp. 
Test8 turritd, rimatd, eortand, Anfract. 8 ad  9 convexiwculis, trans- 

verse plicatu, lineiequa spirolibnr leciter decuesatu, ultimo breuurinu 
ascendenta. dyerturd oblony9, certicali. X~trgine pallido, simnplici, -pan. 
riwcdo, rt j w t n  colu~itelluin breritw r~=exo .  

Long. 1 5  7, Lat. 4.1 mills ad Long. 11.9, Lat. 41 mills. 
Habitat ad Tandinni, montibus Hazarae ad 8500 ped, circa radices 

arborum. . 
I have named this elegant species after Mr. G .  Nevi11 whose'work on 

the Yarkand mollusca and other Indian P u ~ O M ~ ~  has so helped to eluci- I 

date the synonymy and relations of many species of that order. I 
I 

C ~ a r e n r a  W A A Q ~ I ,  Stol. 
This species is tolerably abundant a t  Tandiani on trees. My speci- 

mens vary from 11 whorls (Long. 17, Lat. 4 mill.) to  12 whorls (Long. 21, 
Lat. 4.75 mills.) 

C. crLImsrca,  Gray. 
This species is very abundant in rotten wood. 
An undecollated specimen of 11 whorls measured 15.4 mills, a decd- 

ated specimen of 5 whorls only 11.8 mills. 
Appended is a list of the mollusca known to me from the Mari and 

Tandiani hills. 
T. Tandiani. M. Mari. H. Hazara. 
(An asterisk denotes the species is recorded on Mr. Nevill's authority.) 
H e l i e a h  PIentingi, Pf. T. M. H. 
H. Aurtenianus, Nev. T. 
H. Ntoliczkanw, Nev. H. 
E.  monticola Pfr. H. 
dlamchlamys, prono Nev. T. 
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H. chlorop&x,:B. M.+ 
M. J ~ q r c m o n t i  v. Mart. M.+ 
Bemonia mmticob, Hutton T. M. H. 
biimociystis Nevillkua, Theob. T. 
Ybochomorflha Tandiananab, Tlbeob. T. 
girliella fmtagiota, Hutton T. M. 
Vollonia h m i l t ,  Hutton T. M. 
daadanur altivagw, Theob. T. M. 
Napam domir~a, B. M. H. 
N. Beddomeanw, Nev. T. M. 
N. Maintwringianra, Nev. T. M . f  
3. Bmithei, B. M. 
Permam Nevillianur, Theob. T: 
Cbueilia Waageni, Stol. T. M. 
0. oylinckica, Gray T. M. 

1V.-A ln t  of BUTTEBFLIXB taken in Sikkim in Octobm, 1880, toith notes 
on Lbita, &.-By L I O ~  DE NICE'VLLLE. 

[Beceived December 12th, 1880 ; Besd 6th April, 1881.1 

PART I. 
Insects taken on the road between Siligori, elevation 397 feet above 

the sea, and Chunabatti, 2,260 feet. 
1. Danair mdlarcus, Cramer. 

Common in the Terai and the wooded slopes below Chunrbatti. 
2. Danab aglea, Cramer. 

Lower hills. 
8. Danaia aeptentrionia, Butler. 

One male on lower hills. 
4. DanaM chrysipp,  Linneus. 

Common in the open between Siligori and the Terai forest-belt. 
5. Damis plex@pw, Linnaeus. 

Common in the Terai 
6. E u p h  (!&uprichrob) midomus, Linnmus. 

Males only observed in the Terai. 
7. Euplaa cws, Cramer. 

Both sexes very common in the Terai. 
8. f i t h e  rohria, Fabricius. 

Very common on the road through the Terai. 
9. Ldhe europa, Fabricius. 
Only one male seen in the Terai 

7 
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10. Mycaleeir pmuew, var. visala. Moore. 
Common amongat grass and bushes. 

11. Nycalwh mabarn, Moore. 
Common, settles on the road in damp p lms .  

12. Pphthirna philomela, Johansaen. 
Frequents grass and herbage, where I found it common. 

13. Amaa uesta, Fabricius. 
Excessively common. I t  has a weak flight, continually eettling with 

closed wings on a flower or the end of a branch. 
14. Cethosia biblis, Drury. 

Common all through the Terai and up to Chunabatti. The rich 
red of its upper surface with a lovely violet reflection makes this speciea 
one of the handsomest insects on the wing I know. 

15. Cirrhochroa aorie, Doubl. Hew. 
Not uncommon : it has a quick flight, and very much resembles on 

Argynnis on the wing. 
16. Cirrhochroa mithila, Moore. 

Rarer than 0. aorie, and only aean in the Terai. 
17. Cynthia eroto, Fabricius. 

Two males only taken just above the Tersi. This species has a very 
bold, strong flight. 

18. Symbrcnthia hyppoclus, Cramer. 
Two speci~nens taken near Chunabatti. 

19. Pyrameie indica, Herbst. 
Flying in numbers round the Chunabatti DAk Bungalow. 

20. Junonia Zemoniau, Linnmus. 
Common. 

21. Junonia laornedia, Linnaeus. 
Seen only in the Terai. 

22. Jlmonia iphita, Cramer. 
Only one specimen taken. 

23. Ergolir ariadne, Linnaeus. 
Common everywhere in the lower hills ana plainr. 

24. Cyreetis thyodame, Boisduval. 
One male only taken. It settled as is  usual with this species with 

its wings wide expanded and touching the ground all roundat the edges, the 
fore-wing being much pushed forward, leaving quite a large space between 
i t  and the hind-wing. 

25. Heetina nama, Doubleday. 
Males only taken on the lower hills. On the wing it much reeembler 

Daaaiu t3.t ia. 
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26. &.;Pus halitherses, Doubl. Hem. 
I only saw two females of this species, and mistook them for Euplmo 

(Salpinx) rhadamcmthus which they evidently mimic, not only in form and 
coloration but also in the slow flapping flight and the habit of settling in 

-open places so characteristic of Euplmoe. 
27. Limenitis procris, Cramer. 

One only taken in the Terai. I t  is a high soaring insect, settling 
often on the outer leaves of the boughs of trees. If disturbed i t  always 
returns to the same spot from whence it is driven off. 

28. Neptis hordonio, Stoll. 
Common in the Terai. 

29. Neptis virajn, Moore. 
One female only taken in the Terai. 

30. Neptis acm's, Lepechin. 
Common in the Terai. 

31. Neptie emode#, Moore. 
One specimen only taken. 

82. Neptie cartica, Moore. 
Both sexes taken in the Terai. 

83. Neptie eusruta, Moore. 
Two males taken in tlie Terai. 

34. Adhyma ZeucothoZ, Linnaeue. 
A single male in the Terai. 

35. Athyma relenophora, Kollar. 
Males common in the Terai. 

86. Athyma inara, Doubl. Hew; 
Seen only in the Terai. The malea of this genus are especially partial 

to settling on damp spots to suck up the moisture. 
87. Apatwa paysatis, Westwood. 

Males common along the road below Chunabatti. 
88. Nymphalis atliamas, Drury. 

A fine mnle of the pale greenish-white (almost pure white) variety 
taken just above the Terai. 

39. ZemmosJEegyas, Cramer. 
Very common all along the road through the lower hills. 

u). Polyommatus sangra, Moore. 
 he commoneat '6 Blue" amongst the graea in the Terai and toward 

Siligori. 
41. Lampides ardntes, Moore. 

Very common everywhere, settled on damp spots. 
a. Lampides rorimon, Fahriciue. 

Alm common. 



[No. 1, 

48. L m p h  alionw, Fabricius. 
A single male taken in the Terai. 

44. Lampidcr elpia, Godart. 
A Terai insect. On the wing i t  presents a very curious appearanoe 

on account of its alternately completely opening and shutting its wings, the 
contrast between the brilliant metallic-blue of the upper surfece and the dark 
dull underaide being very great. 

45. fimpidee puspcl, Hornfield. 
Common throughout the Sikkim hi% This species seems to take the 

place of L. kauhmira, the commonest 4 4  BlueJ' in the North-West Himalap, 
which is apparently not found much further west than Kumaon. 

46. Lampides kandarpa, Horafield. 
A single specimen only taken in the Terai. 

47. Ilerda qiclsr, Godart. 
Common in the Terai and lower hills. The genua k which thi 

apeciee belongs is one that is essentially a frequenter of rank herbage, 
being always commonest where the ground has been disturbed by man, and 
weeds have sprung up. 

48. Hypolycm erytus, Godart. 
Males very common all through the Terai and up to Chunabatti 

Only one female taken. 
49. Pr&dipra8 bmgalercclis, Moore. 

Common, settled on moist places on the road. 
60. Cureti6 bulis, Doubl. Hew. 

Males common in the Terai, settled on the road. 
6 1. &rend~a puercetorwn, Moore. 

One female taken in the Terai. 
62. Z'erak hecabe, Linnsua. 

Common between Siligori and the Terai. 
68. Pieris n d a ,  Fahriciue. 

Papilio m a e n s ,  Cramer, pl. 44, A. 
. A single specimen of this apparently very variable Pierid taken in the 

Terai. The Sikkim specimens are always much larger than those from 
other parts of India. 

. Appiau hippo, Cramer. 
Common near Chnnabatti. 

65. Ibchyrie indra, Moore. 
A few males seen near Chunabatti. 

66. Catopsilia pyranths, Linnaeus. 
Common in the Terai and towards Siligori. 

67. Hebomoia g l a u e i ~ e ,  Linnrus. 
A single male seen near Chunabatti. I thm every rapid flight ; when 
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settling on a flower i t  is very inconspicuous, the mottled hind-wing and the 
apex of the fore-wing wbich is also much mottled and which alone is left 
uncovered by the hind-wing, render i t  difficult to see on account of its olose 
resemblance to a dead leaf. 

58. 1;zias evippq Drury. 
Very common near Chunabatti. This species haa a very rapid, strong 

flight, but continually settles. 
59. ? Ornithoptsra pompeus, Cramer. 

Three specimens seen, sailing high amongst the trees. 
60. Prvpilio helmus, Linnmus. 

Not uncommon in the lower hills. 
61. Papilio polytes, Linnaeus. 

One or two seen in the Terai. 
62. Papilia androgm, Cramer. 

A female, second form, taken just above the Terai, where the road 
commences to  w e n d  the hills. 

63. Popilw wisto2ochim, Fabricius. 
I took several battered specimens in the Terai. 

64. Papilio philorerrus, Westwood. 
Not uncommon near Chunabatti. I took several specimens, but all 

except one, a female with an expanse of 6.9 inches, were much broken. It 
aails about in the open, often high up amongst the trees, and apparently quite 
safe from the attack of birds, its strong scent, perceptible a couple of yards 
off even now, three months after i t  waa caught, being probably most dis- 
tasteful to insectivorous birds. 

PUT 11. 
Butterflies taken on the road between Chunabatti, 2,260 feet, and 

Kurseong, 4,840 feet. 
(1.) Damis  melaneus. 

Common just above Chunabatti. 
(2.) D a m n  aglea. 

One only taken. 
(8.) Lethe rohrio. 

Common along the road. 
(11.) Mycalesie vnalsara. 

One male only taken. 
65. M y c a k i s  gopa, Felder. . 

A mngle male. This species is new to the Museum collection. 
66. Yphthimo saka ,  Moore. 

Common by the roadside. 
67. Yphthima w e d a ,  Hewitson. 

Less common than the preceding. 
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(13.) Acrcsa veeta. 
The larvee and pupae of this inwct covered the weeds all along the 

roadside. I n  the North-West Himalayas i t  is a local and rare species, in 
Sikkim it is the commonest butterfly seen. 

(14.) Oethooia biblu. 
Many men. 

68. Uetho& cyaw, Drury. 
A much rarer insect than the preceding, a few specimens only seen. 

(18.) Symbrentltia hyppoclus. 
One only taken. It is a very rapid flyer for so small an insect, but it 

frequently settles. 
69. Junonia asteria, Linnaeue. 
70. Precis veda, Kollar. 

A water-loving insect, I have never taken i t  except in beds of streams, 
up and down which i t  flies keeping to a regular beat, and occasionally 
~et t l ing  on a leaf, darting off in pursuit of any intruder venturing near, only 
to return to the wme resting place. I t  is a wary insect and not easy to 
capture unless waited 'for in the line of its flight when a quick stroke of 
the net may secure it. 

! 
(25.) Hestina nama. 

Males only met with commonly. 
(39.) ZemerorfZegyar. 

Very common, eettled on the road and pathways. I 

(41.) Lampide8 ardates. 
(45.) Lampides puspa. 
All the females that I have seen of this speciee have been emaller 

than the males. 
(54.) dppiae hippo. 

Both sexes seen, males common. The intensity of the crome-yellow 
apical spot on fore-wing and the ground-colour of the hind-wing seems 
variable, Bome specimens being much darker than others. 

71. Pimio canidia, Sparrman. 
Common near Kurseong. 

(67.) Hebomoia glauc&pa. 
An occasional one seen. 

72. Hespcria eltola, Hewitson. 
One specimen only. 

78. f l a t amp bhagava, Moore. 
One taken near Chunabatti. - 

PART 111. 
. Butterflies taken on the road between Kureeong, 4,890 feet, and Datji* 

ling, 6,885 feet. 
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On both occasions, both going to and returning from Darjiling, 
I had no sunshine when traversing this piece of road, which accounts for 
the small number of Butterflies observed. 

74. L e t L  aidonis,.Hewitson. 
Malw excessively common all along the road from about 5 miles above 

Kurseong to  Darjiling. I only took one female, i t  hardly differs from 
the opposite eex. 

(66.) Yphthima aakra, 
A few specimens seen. 

76. Limenitis daraxa, Doubl. Hew. 
Only two specimens seen. It is a very pretty insect on the wing, very 

rapid in its movements. It always settles with its wings wide outepread. 
(45.) hmpidea puspa. 

Not uncommon, settled on the road in moist places. 
76. Ilerda androclea, Doubl. Hew. 

Three males taken, many others seen. 

PART IV. 

The Butterflies enumerated in this part were taken on the road be- 
tween Da jiling and the Badamtan Tea Estate ; the greater portion between 
elevations of from 5,000 down to 3,500 feet. 

(3.) Danair eeptent,rionia. 
Very common a t  the lower elevation. 

(6.) Euplaw (Trepsichrois) midarnus. 
Many specimens of both sexes on flowers in the garden a t  Badamtan. 

77. Lethe kanea, Moore. 
A single male. 

(10.) Mycutevie persew var. vigala. 
Common along the pathways. 

(14.) Cethosiu biblis. 
Both sexes very common. 

78. Neptia amba, Moore. 
A single male. 

(88.) Nymphalia atlamm. 
A eingle male of the green variety. 

79. dbisara fylla, Doubl. Hew. 
A fine male of this rare species. 

80. Dodona ou ih ,  Moore. 
One male. 

(49.) Pseudodipma bengalensir. 
Common, only males observed. 
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81. Piarb nadiw, Lucas. 
One female. A moat rapid insect on the wing, reminding one much 

more of a Ibchyriq than a Pier iu .  
82. Papilio p r i a ,  Linnsus. 

I took several males hovering over moist spots on the bank of a rivulet 
which crosses the road near Badamtan. -- 

PABT V. 
All the Butterflies referred to in this last part were obtained in the 

valley of the Great Runjeet, a t  an average elevation of about 1,000 feet 
only. The road follows the course of the river, and p a w s  through s 
magnificent forest with an almost impenetrable undergrowth of bamboo, 
rattan-cane, $c. The road is often crossed by small streams of water run- 
ning into the Runjeet, and i t  was on the moist ground bordering these 
streams that I took most of the butterflies mentioned below. I n  places they 
were so abundant that when approached, they actually rose like a cloud pre- 
senting the most varied coloure, forms and sizes. All along the road, 
however, butterflies were in wonderful profusion, never in my life before 
have I seen such numbers together belonging t o  so many species. 

83. Lethe chundioa, Moore. 
Males common. 

84. Lethe nrekara, Moore. 
Males settled on damp spots on the road. 

(8.) LetAe m h h .  
This appears to  be the commonest &the in Siklrim. 

85. Neope bhadra, Moore. 
I found this most beautiful Satirid very common' all along the road, 

settled with closed wings in damp places. On being disturbed i t  imme- 
diately flies off into the jungle, where, eettled amongst dead leaves i t  M 

completely hidden. 
(10.) Mycaleuie persew var. visala. 

Males plentiful as ~ 8 ~ 1 .  
(11.) Mycalesie maluara. 

Also common. 
86. dlycakair rmnaxku, Hewitson. 
A single male taken. 

(12.) Pphthima philomela. 
Common amongst the grass. 

87. Zipaetie ucylas, Hewitson. 
Common. It has the habits of a Mycalesiu. 

88. Elymniau undularie, Drury. 
A few males only seen. 



89. Dyctis ptna, Westwood. 
A single male which I thought was a specimen of E u p h a  (Depsich- 

roi6) midamccs (an insect I did not see a t  all in the Runjeet valley) wlien 
on the wing and captured as such, so admirably does this insect " mimic" 
the Euplma. 

90. Diucophora celinde, Stoll. 
Males common all along the road settled with closed wings on damp 

spots. When they fly they are particularly handsome, the deep indigo- 
blue of their uppersides glistening beautifully in the sun-light. 

91. Y'haumantis dimes, Doubleday. 
A single specimen seen of this lovely insect. ' 

(14.) Cetheia biblie. 
Common. 

92. Kallirna inachie, Boisduval. 
Three seen, one settled on a damp spot, the other two flying along 

the road and occasionally turning off a t  right angles to  i t  to settle with 
closed wings and head downwards on a stem of bamboo, where of course 
their close similitude to a dead leaf rendered their detection, unless the 
actual spot where they settled was marked, almost an impossibility. Their 
suddenly turning off to settle a t  right angles to  their line of flight is a 
characteristic I have observed in no other butterfly. 

(23.) Eryolis a r iahe .  
Common as usual. 

(24.) Cyrestis bhyodma8. 
Not very common. 

93. Cyrestis risa, Doubl. Hew. 
Very common. This species as well as 0. t 7 y o h  has the habit of 

suddenly settling, with wings wide outspread, on tlie underside of a leaf 
parallel to tlie ground, where it is completely hidden. This feat of gymnas- 
tics is confined to this genus alone as far t~ my experience goes and must 
be a great protection to i t  from its enemies, the disappearance of the insect 
is so rapid that  unless one has actually watched it settle on the leaf i t  
mems like magic. 

94. Stibochiona nicea, Bray. 
Very common. It. has a bold flight, is very punpaceow, and a l v s  

settles with expanded wings on a leaf or eimilar resting-place only t o  mar 
off in pursuit of the first intruder venturing near. It always returns t o  
the same spot. 

(25.) Hestina nama. 
Males common. 

(26.) Euripw faa2itherear. 
Males only seen. It has a mpid flight, and never eettles with ex- 

panded wings in c ~nspicuous places ae the female does. 
8 
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95. Lebadea iemene, Doubl. Hew. 
Common. It has a somewhat weak flight. 

(28.)  Neptw hordonia. 
Common. 

(81.) Neptia emodeu. 
Common. 

(33.) Neptie susruta. 
One male only taken. 

96. Athymcl mahem, Moore. 
A single pair taken. 

(35.) A t h y d  selenophorcl. 
Common. 

97. A h l i m  keeava, Moore. 
One male. 

98. A h l i w  maan&, Moore. 
A single male. 

99. Adolior apiades, MknBtriBs. 
Both sexes very common. They usually sattle with expanded wings 

like the rest of the genue, but not invariably as some genera (Cyreatis 
flhibochiona, &.,) do. 

(37.) dpalura payeatia, Westwood. 
The females are evidently very sluggish, out of dozens of males I 

did not seen one female. 
(88.) Nymphalis athamar. 

Green variety common. 
100. Nymphalia polyxena, Cramer. 

A single specimen of one of the numerous varieties (? species) of 
this insect. 

(39.) ZemeroeJZegyab. 
Common. 

101. h p i & e  malaya, Horsfield. 
Common, settled on moist places. The specimens differ in some 

minute particulars from the Javan ones described by Horsfield. 
102. Lampidae dscidia, Hewitson. 

Decidedly common. 
103. Lumpids8 pawliaeiw, Fabricius. 

One male. 
(44.) bmpidar etpir. 

Apparently confined to low elevations. 
104. Aphnmw syama, Horsfield. 

One female only seen. The whole of the species in this genus fly 
with the greatest rapidity. 
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(47.) nerds epicles, Godart. 
Common. 

105. Hypolycmna atolus, Fabriciua 
Very common. It is a rapid flyer, and on the wing a t  once remind- 

ed me of one of the common blue-bodied Dragon-flies wbich abound every- 
where near water. I s  it possible that a butterfly has " mimiced" a Libel- 
Zulu ? 

106. Dezcdorix petouiriu, Hewitson. 
One male of this somewhat rare species. 

(50.) Cwretiu buliu. 
Common. 

8 

107. Arhopala centaurus, Fabriciun. 
One male taken. 

108. Pontia xiphia, Fabricius. 
I met with many specimens of this pretty, weak-flying species. 

(81.) Pier& nadina. 
One male. 

109. D e l i a  parithog, Linnaeue. 
Two specimens only of this riah-coloured species. 

110. Delias agoabina, Hewitson. 
Two male specimens, both settled on damp spots. 

111. Eronia a o a t ~ ;  Moore. 
One very fine male. 

(56.) Oatoprilia pyrmthu. 
Common. 

11 2. Papilw astorion, Westwood. 
Both sexes fairly common. 

(60.) Papilw helenus. 
Common. 

(62.) Papilw androgeus. 
Males common. 

113. Papilw rarpedm, Linnaeus. 
Common. This species, as also P. cIOanthus, Westwood, ia parti- 

cularly fond of imbibing moisture from damp spots on the ground, end will 
return to  the same place however often disturbed. 

114. Papilio agamemnon, Linnaeus. 
Common, but all the specimens much worn. 

116. Tagiaks daeahara, Moore. 
Common. Always settles, like tbe rest of the genus, with wings 

wide outspread. 
116. Pterygospidsa manaka, Moore. 

One specimen. Also nettles with outspread wings. 
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117. I m e n e  bengaminii, (3uBrin. 
Two specimens. 

118. Lmena amara, Moore. 
One specimen. The species of this genua aa fa r  aa I know d w a p  

mettle with closed wings. 
119. Heupmilla (? Halpe)  luteiuqrurma, Mabille. 

One male. 
120. Pomphila ( l  Halpe)  rema, Hewitson. 

Common, settled on moist spots. 
121. Pnmnphila augiur, Linnaeus. 

One male. 
122. Pumphila maso, Moore. 

One specimen. 
123. Pumphila gola, Moore. 

One specimen. 
(72.) Heaperia ellola. 

Common. 
124. Heuperia chayn, Moore. 

Common. This is the wideat spread and commonest H q e r i a  in 
North India, met with everywhere from the  plains t o  8,900 feet elevation. 

125. Heuperia ? remamora, Moore. 
One specimen. A new species to  the Muaeum collection. 

126. Atictopterus diocles, Moore. 
The commonest- HesperM, seen. Settles with closed winga. 

127. Plsaioneura sumitra, Moore. 
One specimen. Always settles with expanded wings, is very swift 

on the  wing, and has the  habit of executing au aijrial patrol up  and down 
a small space. 

128. Ple6ioncura alyaoa, Moore. 
Common, both sexes taken, and all with OM, subapical white apot on 

fore-wing. It has the  same habits as  the preceding. 
129. .h%ionade6 sakala, Moore. 

One specimen. It is common in shady placea amongst trees on the 
outskirts of Calcutta, and always settles with closed wings. 

I 

The above 129 species of Butterflies were all taken under dieadvantage8. 
There was bu t  little sun during the five days I collected, and I was obliged 
to cover a large extent of ground each day, so had no time t o  pause long in 
likely localitiee, having literally t o  catch as I walked. I only mention thie 
to show what can be done in Sikkim in the way of collecting and how ex- 
ceeding rich it is i n  Bhopalocera, could I have stopped longer in each plooe 
I should proba'lly and without exaggeration have collected a t  least double 
the number of species here recorded. 
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(f&mmunimted by tho M m r o ~ o m o ~ a ~ ~  BEPOBTEB TO T= GO-NT OF BENGAL.) z? 
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In the following li& the earthquakes mark& with an asterisk + were eecertained not to have been felt in other 
Iocalitiee then those which are mentioned. 

Duration. 

1 minute. 
6minutes. 
80 aeconda. 

About 12 W- 
con&. 

8 eeoonde. 
4 seconds. 
1 minute. 
2minutes. 
2 eeconda. 

16 moods. 
10 seoonda. 

Date. 

1 8 7 9 .  
Jan. 3rd. 

,, >I 

,, ,, 

,, ,, 

,, ,, 
,, ,, 
,, ,, 
,, ,, 
,, ,, 

April 19th. 

b a y  10th. 

Apparent 
direction. 

West to East. 
E . toW.  
N. W. to 8. E. 

From 19p ma@ 
netic besring. 

8. to N. 
S. to E. 
W. to E. 
E . toW.  
Not recagnizable. 

8. ta N. 
W. to E. 

Extent of damage, if any and general 
Bemarks. 

.- --- 
None. 
Severe. 
No b w  shock very slight but 

vibration, after i t  of u n u e u y  long 
duration. 

A very smart shock ~ o r n p a n i ~ d  and 
preceded b the usual rumbling I sound but aving 8 rather sharper 
tone than ordinary. The ornillatione 
about .8 of 8 second apart c a d  
some darmrge, a very slight shock 
took p b  about 8 A.M. this morning. 

No dam@, shock slight. 

Becertained to have not been felt in 
SJ'lheh Cachar, W p h r h ,  Qaro Hills, 
and Nowgong. 

No damage. 
Do. 

Dietrid. 

Goleghat, ... 
JJP-, ... 
Darnng, . 

Lakbimpur, ... 

I(hsei and J. Hills, 
K=FPY ... 
Jorhht, ... 
Sibsag=, ... 
N. Lakhimpur, ... 
.Jowai, K. ~ n d  J. 

Hills, ... 
*K. and J. Hi& ,... 

Time of 
ooourrence. 

---- 
7.16 A. M. 
7 . 8 0 ~ . ~ .  
7 .  A. . 

7.61 A. M. 
end of shock. 

8 A. Y. 
8 A . X .  
8.80 A. M. 
8 . 8 a . x .  
8 . 1 6  A. Y. 

6 A. M. 
9 I M. 



&st of Eavthquakes recorded in Arson, during #fie y m r  1879 and 1880.-Continued. b) 
W 

1879. 
.June 5th. 

,, 7th. 
,, 10th. 
,, 25th. 1 

Sept. 7th. , 

Time of Apparent District 1 occurrence. 1 D""tiOn 1 direction. 
Extent of damage, if any and general 

Remarks. 

*Nowgong, ... 
'K. and J. Hills, ... 
'Garo Hills, ... 
'Darrang, ... 
'Sibsagar, ... 
'Lakhimpur, ... 
'Nowgong, ... 

1 j *K. and J. Hills, 

*Naga Hills, ... 
tKamrup, ... 

... t D ~ a n g ,  
tCachar, ... 
tNowgong, ... 
tSylhet, .,. 
t K .  and J. Hilln, ... 
?Oar0 Hills, ... 
* D a r ~ g ,  ... 
*Nowgong, ... 
'K. and J. Hills, ... 
'Darmg, ... 

Ogh~i J, Hills, 
t Aurrtainod to have not boen felt in Goalpon, B i b w ,  LPkhimpur and *+ HLIL' 

7.2 A . M .  
6.30 P. M. 
7.15 P. M. 
12.20 P. Y. 
11.40 P. M. 
11.35 P. .Y. 
12.30 P. M. 
4.40 P. Y. 

A* 

12.10 P. x. 
2 A. Y. 
1.45 A. M. 
12.45 A. M. 
1.30a.x. 
2 A. M. ' 

1.46 A. Y. 
1 A. Y. 
4.30 A. M. 
7.35 P. Y. 
12.15 P. M. 
9.65 A. IK. 

6.80 A. yr. 

No damage. h 
Do. s' 
Do. 
Do. q 
Do. b 
Do. X r 

A very slight shock, no damage. ~9 

f 
Smart and marked ehock no & m y .  

I. 8 
't 

No damage. n 

Do. 
Two consecutive shocks. 

3 
None. Two smart shocks. 

E 
Slight shock. No damage. 3 
Smart shock. No damage. k 

Do. do. do. 
Do. do. do. D 

None. 
Slight shock. No damage. 

Do. do. 
The shock was very slight but there 

wan a prolonged rumbling noiee no n 

damage done. W P 
No damage. t-' 

I 
2 seconds. 
5 seconds. . 
1 second. 
A few sec. 
57 seconds. 
2 minutes. 
3 seconds. 
3 seconds. 
30 seconds. 

2 seconds. 
4 seconds. 
10 to 15 aec. 
2 seconds. 
2 m . 1 0 ~ .  
30 seconde. 
30 seconds. 
1 second. 
5 seconds. 
1 minute. 
5 seconds. 
A few sec. 

6 eeconde. 

N. to S. 
W. to E. 
W. to E. 
Not apparent. 
N. W. to 8. E. 
West to Eaat. jz :iticed. 

S. E. to N. W. 
N. to S. 
N. W. to 8. E. 
N. E. to S. W. 
9 . t o N .  
S. W. to N. E. 
W. to E. 
W. to E. 
Not known. 
S. to N. 
N. W. to S. E. 
Not observed. 

W. to E. 



CKhaoi and J. 
+Cecher, 
+Nowgong, 
*Sibsagar, 
f Darrang, 
*Nag8 Hills, 
'Garo Hills, 
CCachar, 
'Khaei and J. 
'Darrang, 

H i h ,  
... ... 
... ... 
. . . 
... 
. . . 

Hills, 
. . . 

10 A. M. 
7.5 P. M. 
7 P. M. 
7.10 P. M. 
7.20 P. M. 
7.30 P. M. 
6.30 P. M. 
7.40 A. M. 
7 P. M. 
8.40 P. M. 
About 9 P. M 
11.44 P. M. 
10.46 P. M. 

6.30 P. u. 
6.45 P. x. 
6 P. M. 
6 P. M. 
5.49 P. M. 
6.25 P. x. 
6 P. Y. 
6.30 A. x. 
5.30 A. M. 
12.6 P. x. 

1880. 
Jan. 2nd. 
. ,, 16th. 
,, ,, 
,, ,, 
,, ,, 
,, ,, 
,t 

99 iith. 

:: 2 % ~  
. , ,, 
.Feb. Mth. 
April 4th. 

+Nowgong, . . 
fKamrup, . . 
+Darmng, . . 
'Nowgong, .. 
CSibsagar, .. 
CJorhat Sub-Div .,.. 
'KhasiHilh, .. 
'Khasi Hills, .. 
+Gar0 Hills, .. 
+Nowgong, . . 
@Darrang, . . 
'Darrang, .. 
+Kamrup, . . 

10 seconds. 
6 seconds. 
tLO seconds. 
3 seconds. 
About 1 m. 
1 second. 
5 seconds. 
6 seconds. 
5 seconds. 
5 seconds. 
A few sec. 
A few sec. 
2 seconds. 

15 seconde. 
3 seconds. 
90 seconds. 
Less than 1 a. 
A few sec. 
4 seconds. 
30 seconds. 
2 seconds. 
5 seconds. 
A few 6ec. 

N. to South. 
W. to East. 
Not observed. 
W. to South. 
N.;W. to S. 
S W. to N. E. 
E. to West. 
S. to North. 
S. E. to  N. W. 
N. to South. 
Not noticed. 
Not obeerved. 

W. to E. 
S. W. to N. E. 
W. to  E. 
W. to E. 
N. W. to 8. E. 
N. to 5. 
8. E. to N. W. 
S W. to  N. E. 
W. to E. 
Nil. 

Damage none. 
Two shooks no damage. 
One sharp shock no damage. 
None. 
Slight, no damage. 
Nil. 

,, ,, 

-. --. 
No damage done. 
One shock no damage. 

Do. do. 
The shock was slight but there was a 

prolonged rumbling noise. No da- 
mage. 

A slight shook, no damage done. 
One slight shock, no damage done. 

Do. do. do. 
Do. do. do. 
Do. do. do. 
Do. do. do. 
Do. do. do. 

Slight shock, no damage done. 
Do. do. do. 
Do. do. do. 
Do. do. do. 
Do. do. do. 

No damage done. There was one 
smart shock preceded by a rumblirlg 
noise as of distant thunder. 

No damage done. fKhasi Bills, ... 6.60 P. M. 5 seconds. N. to South. I .  



Date. 

1880. 
May 1st. 

,, 2nd. 

#9 ,, i i th ,  
,, 18th. 

June 7th. 

'Nowgong, . . , 
* K h ~ i  Hills, .. 
*Darrang, ... 
*Nowgong, .. , 
*Sibwar, .., 
*Khasi Hills, ... 
*Khasi Hille, .., 
*Sub-Division 
Hailskandy, . . , 

Sylhet, . . 

Khaai Hills, .., 

Qaro Hills, .. 

I Dontion. I A ~ ~ e n t  
OccUTrBnce. direction. 

30 seconds. 
20 seconds. 
6 seconds. 
80 seconds. 
2 eeconds. 
6 eeconds. 
10 seconds. 

N. to South. 
N. to South. 
W. to Eant. 
N. to South. 
E. to West. 
N. to South. 
N. to South. 

1 10 aeconb. I S. to North. 

16 to 20 8. W. & N. Eaat. 
aeconds each. 
30 seconds. E. to Wed. 

2 minutes. N. W. to 8. E. 
2 minutes. E. to West. I I 
2 minutes. 

Extent of damage, if any and gened  
Item&. 

One sharp shock. No damage done. 
No damage done. k? ~ 

Do. do. .c 

One severe shock. No. done. '% 
No damage done. 

Do. do. r(l 2 
Do. do. S. ; 

No damage done. Three very alight 
but distinct shocks. 

4 Bhocks at intervale. No d-e 3 
done. 

- 3. 2 Smart shocks. No mrious damage g, 
done. 

2 Slight shocka a t  intervale. No da- = 
m& done. r? 

2 Smart shocks. No damage done. I; 
Firat a slight rhock followed by a 3 

eeve1.e one. No damage done. 
This wee a double shook of conridera- 

ble violence, accompanied and fol- 
lowed by a loud rumbling sound. 
No damage done but emall articles 2 
were knocked off ahelver, table*, 

A very alight ahook. + 



July I&. 
n 9s 

Nowgong, ... 4 A. Y. 

Nowgong, ... 4.80 A. Y. 
Sibqar ,  ... 3.55 A. x. 
Lnkhim pur, ... 4.19 A. ak 
Lokhimpur, . . . 4.24 A. X. 
Lakhimpur, . . . 4.50 A. M. 
Lakhimpur, ... 6 28 A. YL 
Naga Hill4 ... 4 A. Y. 

GoMgh4t Sub-Div., 8.65 A. x. 

Jorehat Sub-Div .,... 4 A, x. 
Knrimgunj Sub-Div., 4 A. H. 

1 minute. 

5 seaonds. 
80 secondr. 
80 eecouds. 
2 seconds. 
G neconds. 
A few eec. 
1 minute. 

6oto80aec. 

2 minutes. 

30 eeconds. 
I minute. 

8 eeconde. 
7 eeoonds. 

8. to North. 

8. to North. 
8. to North. 
E. to Weet. 
E. to West. 
E. to West. 
E. to West. 
8. to North. 

I N. to South. 

N. E. h 9. West 
N. to South. 

N. to South. 
N. to South. 

Two consecutive shocks the firet one 
was rather severe. No damage done. W 

Y The earthquake hated a long time, u 
one of the longest felt. Very little 
damage done. 

A slight shock. 
No damage done. 
\ 

I t  No material damage done. 

I & 
Vibration waa sufficiently strong to (9 

throw down decanters and such like 2 
articlee, but no material damage. a 

Two severe ooneecutive hooks. No 3 
damage done. 2 

The outer wall of the t r e ~ u r y  build- g 
ing cracked in four places. The 3 
ebock waa very eevere and wss suc- 
ceeded by a slighter one about 8 or 4 & 
minutee later. t- 

No damage done. CU 
00 

There was a eeoond slight shock about 
10 minutes after the first. The first 
shock waa a evere one shook the 
wooden poeta of the sub-divbional 
officer's Bungalow alarmingly. No 
damage done. 

Slight shock. No damage done. 
Do. do. do. 



a t  & ~ a r t h ~ w k t w  recorded in A s m  during the years 1879 m d  1880.-Concluded. 0) 
0, 

Date. 

*Khasi Rills, 
*Darrang, 

District. 

1880. 
July let. 

9, 9, 

,, 2nd. 
,, 17th. 
,, 20th. 

Bug. 2nd. 
,, 6th. 
,, 16th. 

'Darrang, 
+ C ~ C ~ W ,  
+Khasi Hills, 
+Gar0 Hills, 
*Gar0 Hills, 
*Cachar, 
*Khaei Hills, 
Kamrup, 

, ,, rNo~gong, 
,, ,, *Gar0 Hills, 

,, 22nd. 

Time of Apparent 1 occurrence. 1 1 direction. 

*Gar0 Hills, 

5 seconds. 
2 seconds. 
4 seconds. 
2 seconds. 
1 eecond. 
About 30 m. 
10 seconds. 
1 second. 

Not noticed. 
S. W. to N. E, 
5. to  North. 
Not known. 
Not known. 
Not known. 
s .  to W. 
N. W. to 8. E. 

. . . 8.23 A. M. 3 seconds. I 

...I 12.15 A. r 1 8 aoonds. I N. to South. 

. . . 12.15 A. x. - - 

... 

... 
;.. 

Extent of damage, if any and general 
Remarks. 

Slight shock. No damage done. 
Do. do. do. 

No damage done. 
A rery slight shock. 

Do. do 
No damage done. 
None. 
One shock, preceded by a rumbling 

noise like distant thunder. No da- 
mage done. 

No damage done. 
No damage, felt only a t  Mangaldai not 

a t  Tezpore. 
Short but rather violent shock. The 

usual rumbling was succeeded by a 
shock from below, upwards and then 
by a lateral shake sufficient to make 
house posts crack. 

None, a very slight shock. 
Slight shock. 
None. The shock waa marked and 

distinct, i t  was preoeded by the 
usual loud rumbling noise. 

A slight @hook. No. damwe done. 
do. do. 

3 A. M. 
About 4 A. M. 
12.16 A. yr. 

2 to 8 seconde. 
2 seconds. 
10 to  1 5  sec. 

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



2 eeconde. 
10 eeconde. 
A few em. 
1 minute. 
8 seconds. 
80 seconde. 
Not observed 

#Nowgong, ... 
'Dlvrang, ... 
.Khaei Hills, ... 
*Darrang~ ... 

W o ~ g o n g ,  . . . I  7.46 P. M. N. to South. 
E. to W. 
Not noticed. 
N. W. to s. E. 
North to South. 
East to West. - 

4.16 A. x. 
2.17 P. M. 
10.40 A. M. 
7.60 P. M. 

8 seconds. 
6 seconds. 
16 seconds. 
6 to6  eeconda. 

*Sibagar, ... 
*Darrang, . . . 
*Sibsagar Gol8gh4t, 
'Nowgong,. ... 
*Si beagar, ... 
*Lakhimpur, ... 
*Khaai and Jaintea 

Hills, ... 

1 A slight shock. No damage done. 
Very slight No damage done. 
No damage done. 
Severe shock followed about a minute 

later by a eecond shock not quite SO 

severe. No damage done. 
A slight shock. No damage done. 
No damage. 
Slight. No damage done. 
No damage. 
A elight shock. No damage done. 
Slight. No damage. 
Very slight. 

N. to South. 
S. to W. 
E. to W. - 

8 P. M. 
2.66 A. M. 
4 A. M. 
8 A. M. 
6 A. M. 
4.80 A. ar. 

1.46 P. M. Slight. No damage done. 
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rior upper molar." 
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,, 121, line 81 h m  top, for received" fwd viewed." 
,, 121, Line 6 from bottom, for molara" wad molar." 

L M v e d  26th March, 1881 ;-Read 6th April, 1881.1 

I n  the Report on the Meteorology of the year 1879, which I drew up  
last autumn, and which will shortly be issued, I had occasion to discuss 
t h e  two subject; enumerated in the above title, in connection wit11 the 
anomalous variations of temperature and barometrio pressure, exhibited by 
t h e  Indian registers during the lust two or three years. As, however, they 
have a much wider bearing than merely in  reference t o  the cotemporary 
phases of our Meteorology, and indeed may claim t o  rank among the  
more important phy~ical  operations which influence Indian Meteorology, 
I have thought that  it might be of interest t o  extract these notices from 
t h e i r  original setting in the  pages of the  Annual Report, and t o  ssk the 
Society to give tliem an independent circulation i n  i t s  Journal. 

I have been the more prompted t o  do this, because, in  a recent number 
of the  Journal of t h e  London Meteorological Society,. Mr. Douglaa 
Archibald has discnssed a t  length a nearly cognate subject, viz., the " Varia- 
t i o n e  in the barometric weight of the Lower Atmospheric Strata in India." 
I n  th i s  paper, Mr. Archibald refers to certain articles which the late Mr. 

Vol. VI. New Ser. No. 36, October 1880. fi. Archibald's paper war read on 
the 19th May 1880. 

10 
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J. Allan Broun, F. R. S. contributed to " Nature" ehortly before his deoease, 
ant1 in which he endeavoured to show, that while air muet unquestionably 
expand and contract according as ite temperature rises and falls, the varia- 
tion in density so produced in no way adequately accounts for the annual 
variation of monthly mean barometric pressure a t  the surface of the earth. 
Mr. Archibald, following a method which I proposed in a paper in the 
Plril. Trans. in 1874, computes the variations of density, which the at- 
mospheric column below Darjiling undergoes month by month, in conse- 
quence of the variations of temperature, humidity and top-pressure ; and 
eliows that the lower stratum of the atmosphere, thus eubjected t o  a 
physical analysis, conforms in i ts  changes, with near approximation, to the 
indicatione of tl~eory ; and that, of the several causes affecting its density 
and static pressure, temperature is by far the most influential. This con- 
clusion is also that a t  which I arrived in the paper above referred to, work- 
ing on far more restricted data than those discuesed by Mr. Archibald, but 
the best then available to me. 

Mr. Archibald has taken as the subject matter of his paper, the nor- 
mal or average values of prefisure, temperature &c., as given by many years' 
registere a t  Darjiling and Goalpara. I n  the latter part of the present paper, 
I have compared the ab~~orrnirl variations of temperature with tho% of the 
density of the atmospheric column, below the three hill stations Chakrata, 
Ranikhet and Pachmarhi, and have shown that, in their case also, tem- 
perature and density vary inversely, in accordance therefore with the 
results previously obtained by myself and Mr. Archibald, and in accordance 
also with the indications of theory. 

It seems, therefore, to be fairly established that, as regards the lower 
stratum of the atmosphere, the anomaly pointed out by the late Mr. Broun 
does not exist. Observation and theory are here as consistent as the char- 
acter of the data mould lead us to anticipate ; and we must therefore look 
to  the condition of the higher atrata of the atmosphere, those which lie above 
the level of our Indian hill stations, Darjiling, Chakrata &., for the expla- 
nation of the apparent inconsistency to which Mr. Broun drew attention. 
In  connection with this enquiry, the facts brought forward in the preaent 
extracts from my report seem to me to have much significance. 

I may mention that the whole of this was written and in type (for the 
Report) before I had seen Mr. Archibald's paper above referred to. 

Some other general questions of importance are referred to incidentally 
in the course of discussion, in the extracted passages. 

On the mean of all Indian stations, the temperature of the year 1879 
was slightly below the average, but i t  !van by no means generally eo in 
Northern India. In  the North-West Provincee and Bengal, the mean 
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temperature of the year was dightly excessive ; and in the Punjab, this 
was the case a t  aa many stations as sllowed the' opposite variation. Tbis 
excess was due t o  the preponderance of the high temperatures of the first 
five months, which were not quite compensated by the depression of tem- 
perature which prevailed during the rains, and, more or leas generally, in 
the  later months of the year. I n  the Ccntral Provinces, however, and 
Rajputana, the great depression of the closing months of the year rpore 
than counterbalanced the excess of the earlier months ; and in the Dakhen 
and the Peninsula generally, a depression of temperature characterised tlie 
greater part of the year. I n  Burma and Arakan, only the first three months 
of the year showed an excess of temperature ; that of the remainder of tlie 
year being rather below the average. 

Thus the progreseive increase of the average temperature of India, 
which, ae was shown in the Meteorological report for 1878, l~ad  been in 
progress during the four years 1875-78, reached its climax in the last of 
these years, and has been followed by a considerable fall. The mean ano- 
malies of the five yearn are aa follows :- 

The result, therefore confirms the conclusion which I drew in the 
Meteorological report of 1878, and shows that  tlie variation is not apparent 
only and due t o  any progreesivc change in the instruments employed. So 
far, it coincides with that found by Cfautier an4 Koppen for land station0 
in the tropics generally ; since the maximum coincides, approximately, with 
the recent minimum of sun-spoh. 

A recent notice by Dr. Koppen, in the July number of the Journal of 
the Austrian Meteorological Society, gives some highly interesting data 
of the temperature anomalies of large land areas of the Northern Hemi- 
sphere, during the last five years ; which indicate that  the oscillation of 
temperature, shown above, was not restricted to India, but was shared by 
a large portion of Europe and North and Central America. The data are 
reproduced in the following table, in which the temperature anomalies am 
reduced from Dr. Koppen's table, to their correepo~iding values in Fahren- 
heit degrees :- 

1878. 

- 
74 

+0.6Z0 

+0'46 

- -  
Number of Stations . . . . 
Meen anomaly . . . . .. 
Progreanive variation . . . . 

1879. 

- 
70 

-0.130 

4 . 7 6  

1876. 

- 
72 

+ 0.08' 

+ 0.21 

1876. 

- 
78 

-089' 

.. 

1877. 

- 
74 

+ 0'110 

+ 0.26 
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I n  another table Dr. Koppen gives the temperature anomalies of the  
same years for those parts of Europe and Asii which show a departure Erom 
this regular oscillation. It is t o  be observed that these include all those 
countries which are most directly influenced by the Gulf-stream :- 

Bcandinavian Peninenlg . . 
England, . . . . . . 
Bcotland, .. . b . . 
Iceland and Faroe Isleq , . .. 
Weet Oreenland, , .  . . 
Italy, . . . .  ... . . 
Caume, 4 Statione . . . . 
South-Weat Siberia and Amn Darya, 

6 Eltationq 
Bouth-East Sibt& and ~ d k ,  4 SL- 

tione, . * . . .. 

- 
Central Europe, . .  . . 
E h r n  North America, . . . . 
6nu Joed Central America 10" N., . . 
EUVW Russia South of 66" N., . . 
Ditto ditto North, ,, .. 

The subject of Dr. Koppen's paper appears to have been suggested by 
s paper of Mr. Douglaa Archibald's in ' Nature' (26th February 1880), 
wherein it is sought to show that the periodical heat waves, brought to 
light by Professor Piazzi Smyth, on the evidence of the rock temperatwee 
of Calton Hill, Edinburgh, are dependent on variations in the mean cloudi- 
ness of the atmosphere ; since the periods of highest ground temperature 
are those of minimum cloud and aice aersd. This view of Mr. Archibald's, 

1876. 

------- 
- 4 ' 1 4  

-0.31 

-0.07 

-0.72 

-1'08 

1876. 

-1'06 

-2.30 

-0.72 

-2.34 

-3'42 

aiz , the dependence of temperature on cloud proportion, appeare to be in 
part identical with that which I put forward originally in my paper, "On 
some recent evidence of the variation of the Snn'e Heat," h., in the 
XLVth Volume of this Journal (June 1875), wherein I endeavoured to 
ehow that, the temperature of the lower atmosphere, on the land aurface, 
.in India, depends much more on the quantity of cloud and on the rainfall 
than on that variation of the solar heat intensity, the periodicity of which 

1877. 

+ 0.Z3 

+ 2.02 

+ 1-31 

-0.36 

-0.36 

1878. 

+ 0 6 9  

+ 3.38 

+ 1.66 

+ 1.80 

+ 2'70 

1879. 

-2-82 

+O-38 

4 . 4 7  

1 

P 
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was brought out in the data discussed in the paper. As regards India, I 
go beyond Mr. Archibald, however, in attributing even greater importance 
to the evaporation of rainfall than to obscuration of the sun by cloud. 

I n  a short paper, written in reply t o  some criticisms of Dr. Hann and 
Dr. Koppen, which I have lately communicated to the Journal of the Aus- 
trian Meteorological Society, I had given some recent data which bear 
strongly on these views ; since they show that  both the ground tempera- 
ture and that of the lowest stratum of the atmosphere are dependent, in s 
very high degree, on cloud and rainfall; and that, in India a t  least, this 
effect is so great, that i t  must, in all probability, outweigh and mask any 
direct influence of variations in the intensity of the solar radiation. 

I n  the first place, I give a comparison of the mean temperatures of 
the air and ground a t  Alipore (Calcutta) Observatory, in the first five 
months of the two years 1879 and 1880. The air temperatures are those 
recorded under a shed of the usual pattern, consisting of a thatched roof 
eimply supported on posts, and open, therefore, on all sides to the wind, 
beneath which the instruments are exposed, about 4 feet above the ground. 
The ground temperatures are obtained with a verified standard thermome- 
ter, the bulb of which rests on the ground a t  the bottom of a wooden tube, 
S feet below the surface, the arrangement being similar to that known as 
Lsmont's. The place of exposure is a grassy surface, (the grass being 
short and in the dry weather thin), freely exposed to sunshine and rain :- 

Hence, it appears that, in the month of January, an excess of 1.64 of cloud, 
with an insignificant rainfall, accompanied an increase of 0.8" of air tem- 
perature. But in February, an increase of only 1.31 of cloud and of 2.70 
inches of rain lowered the mean temperature La30. In  Maroh, an increase 
of 1-93 of cloud and of 0.54 inch of rain, on only two days, coincided with 
a reduction of 0.5". I n  April, an increase of only 0.21 of cloud and 1.91 
inchee of rain, on six days, a reduction of 1.0" ; and, in May, an increase 
of 0.62 of cloud and 1.65 inches of rain, on three additional days, a reduc- 
tion of 1.6' of temperature. But the temperature of the ground, ili which 

January, .. 
February, ... 
March ....... 
April, ......... 
May ,......... 
Meanor Sum 
Difference,... 

TEMPERATU~E. 

AIR 
CL~UTJ PRO- 

POETLON. 

1879. 

65.0 
71.7 
79.1 
85.2 
85.2 

77.2 ... 

Q ~ ~ ~ ~ ~ .  

1879. 

0.39 
1.74 
0'79 
2'43 
4'69 

1'99 ... 

1880. 

65 8 
69.9 
78-6 
84 2 
83.6 

76.4 
-0.8 

1879. 

72.4 
74.6 
79.8 
86.3 
90.2 

80.6 

1880. 

2.03 
3.06 
8.72 
2.64 
6.21 

3'13 
+ 1-14 

-ALL : 
MCBBS. 

1879. 1880. I 1880. 

- - - - - - -  
72.6 
74.7 
78.3 
84 1 
86-6 

79.0 

- 
Nil 
0.21 
hril 
Nil 
3.22 

3.43 ... ... 1-1.6 

1879. 

... 
1 ... ... 
9 

10 ... 

0.06 
2.91 
0.64 
1.91 
1-87 

1028 
+ 6.85 

1880. 

1 
6 
2 
6 

12 

27 
+ 17 
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It must not be overlooked that, both in the dry season and in such an 
autumnal season am that of 1877, cloudlees weather is accompanied by hot 
westerly winds, while cloudy weather is usually characterisad by compara- 
tively cool easterly winds ; and i t  may therefore be objected, that a large 
part of the temperature difference shown in the above table, is dependent 
on the wind and not on the local effect of cloud and rain. And this objec- 
tion may be admitted, in so far, that the temperature effect ie not strictly 
of local origin. But the heat of the westerly wind, itself, is simply owing 
t o  the dryness of the adjacent tract For the heaviest rain that falls in 
the North-West Provinces in July and August is brought by westerly 
winds, which come from the Arabian Sea. These blow acrosa Rajputana 
and Central India, the surface of which has then been cooled bp the rain 
already fallen ; and under theee circumstances westerly winds are oool 
winds. The suppoaed objection, therefore, has no real validity. 

The above data show that, both in the dry season and the rainy 
season, the anomalous temperature of the air depends principally on t l ~ e  
cloud and rainfall; the effect of both these being t o  lower the tempera- 
ture ; in the case of the former, by obscuring the sun, in that of the latter, 
by the evaporation which ensues, and which reduces the temperature of both 
the ground and the air in contact with it, not only on the days of rainfall, 
but generally for one or two days afterwards. I n  November and Decem- 
ber, however, when the temperature is falling rapidly, the influence of these 
agents is relatively less powerful, and the final result is of a different 
character. Ia these months, the total loss of heat by radiation from the 
ground, under a clear sky, exceeds the total gain from solar radiation under 
similar conditions ; and, accordingly, the presence of cloud, wliich tends t o  
a r ~ ~ e s t  both, results in maintaining the temperature above the average. 
The winds, which bring the vapour to  form the cloud, also contribute to  
maintain a high temperature ; since they come from the seas around India, 
the temperature of which, a t  this season, is higher than that of the land. 
It is true that, in the cold season, as in the hot d1-y season, a warm period 
due to southerly winds and cloud, if rain falls, is  almost always followed 
by a few days of excessive cold, as in the dry eeason ; but, on the whole, 
the former effect is preponderant ; and in November and December accord- 
ingly, the rule which holds good for the greater part of the year is  revers- 
ed, cloudy and rainy months having a positive, and clear dry months a 
negative, temperature variation. This is  well shown by the following 
table, which gives the mean temperature anomaly, cloud proportion, rain- 
fall and number of rainy days of the six Punjab stations, Dera Tsrnail 
Khan, Rawalpindi, Sialliot, Lahore, Ludhiana, and Delhi, for November 
and December, in each of the five years 1875-79 :- 
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Hence, i t  appears that, the months of November and December have a 
temperature above the average in cloudy years, below i t  in clear and serene 
seasons. It is hardly to be expected that the anomalies of temperature 
and cloud should ahow a more definite numerical relation than ia exhibited 
in the table, since the actions concerned are somewhat complicated ; and 
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while the  influences of cloud and of the wind on which the cloudiuess 1 

depends, are s u c l ~  as tend t o  raise the temperature, the  evaporation of rain, 
as already pointed out, tends t o  lower it. Tha t  the  preponderating agency 
is  that  of nocturnal radiation, receives co~~firmation from the figures in tile 
following table, whicl~ is based on the register of the same six stations i n  
t h e  Yunjab. This allows, together with the temperature anomaly of tile 
months in  question, tile anomaly of the  nocturnal depression of the tl~ermo- 
meter for torrestrial radiation, and also tlrat of the solar tl~ermometric 
excess. The s i g u s p l w  and minus indicate the magnitude of the effect in 
each cage, i. e., the variation8 of these temperature differences, as colnpnred 
wit11 the corresponding respective averages. A + sign indicates a greater 
nocturl~al depression (below the air tempernto~.e) than the aver;lge, 01. 

greater excess of the solar thermometer (above the nir te~nperature) and 
aiee versd. The comparison is  restricted t o  the I a ~ t  three years, for wllich 
alotie we have compar:rble observ:~tions of the nocturnal radiatiou. 

Moxms.  

------ - 

November, . . . . ...' +r.o -1.6 -2.5 -0.6 + 1.0 -0.7 -2 6 + 0  7 + 1.7 
I 

In every ease, the  air teml~erature anomaly has the opposite sign t o  
t h a t  of the nocturnal depression, i~tdicating tlritt, w11e11 the loss of Ireat by 
nocturnal radiation is less tllar~ usual, the  mean air temperature of the 
nlonth (not of the night onl j )  is  above the average ; and tha t  when tile 
nocturnal radiation is greater than usual, the meal1 air temperature is below 
the  a\?erage ; and this nction is sufficient t o  outweigh t 1 1 ~  varying intensity 
of solar radiation. 

I t  is o111y in the months of November and December, that  the air 
temperature sl~ows, distinctly, the  predominnl~t inf lue~~ce of nocturnal 
radiation, as affected by cloud. I n  October, solar radirrtion on the olle 
hand, and era1)or~tion 011 the other, seem t o  be more effectual in  illflu- 
e y i n g  the air tel~iperature t l ~ a n  the variations of nocturnal radiation ; 
and thus, an excess of cloud is more frequently accompa~~ied with a ncnga. 

11 
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tive than a positive anomaly of air tempruture. In January, the two 
kinds of action am more nearly balanced. This conclusion is illustrated 
in tlie following table, whicli exliibits tlie mean results of tlie six Puiijnb 
strtiolis ribove enumerated in tlie five years 1876-79. 
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I n  any discussion of the  causes which affect the temperature' and 
modify the  temperatlire anomaly of any given month or other short period, 
there is one important circumstance which must not be orerlooked, al- 
though it is rarely referred to in the discussion of such questions. This 
is  the  temperature of the  ground. It seems t o  be established by the 
observations of ground temperature, which have been made a t  Calcutta 
during the  last two years, that  the ground, t o  a considerable depth, serves 
as  a reservoir of heat, the slow emission of ~vl1ic11 probsbly exercises a n  
appreciable influence on the temperature of the lowest air stratum ; and 
this will be more especially the case in a region such as  the Punjnb, where 
(in the cold senson more particularly) the air has but little movement of - 
t ra~~slat ion.  This effect becomes apparent, when two or three montl~s, in  
euccession, are dlaracterised by abnormal dryness or its opposite, by the 
gradual exaggeration of the  temperature anomaly, whether positive or 
negative, in  the succeesive mo~lths. Of this phenomenon, examples have 
been given in the table on a previous p,age, more especially i n  the case of 
June, July, and August 1877, and March, April, and N a y  1879, in  the 
North-Western Provinces ; and many others may be noticed, in g l a n c i ~ ~ g  
tllmugh the tables of temperature anomalies in  tbe annual meteoro1o;ieal 
reporte. On the other hand, t o  the  same modifying influence, may proba- 
bly be traced in a large measure, the  fact that  homonymous rnontl~s may 
be very similarly characterised by unusual dryness or dampness in two differ- 
e n t  years, and yet  there may be a considerable difference in  the te~nperature 
anomaly, if t h e  period of a month or two immediately preceding has been 

- of a different cl~aracter in  tlie two years compared. An instance of the 
kind has occurred during the present year (1880), which will be duly 
noticed in the annual report for t h a t  year. 

T o  sum u p  the principal conclusions arrived a t  in the foregoing dis- 
cussion. A t  all times of the year, the air temperature is depclider~t, Ist ,  
on the quantity and intensity of the sunshine ; 2nd, on tlie terrestrial radi- 
ation, which is predominantly active as  a cooling action o111y a t  ~ ~ i g l l t ;  11nd 
&d, on the evaporation of rain. The influence of cloud, w11icl1 cl~eoks both 
solar and terrestrial radiation, is such as, in conjunction with t l ~ e  raillfall, 
(wllich varies moreol- lessporipassu with it), t o  lower the temperature 
from F e b r u a r ~  t o  October, t o  raise it  in November and December. On tlie 

mean of the  whole year, therefore, cloud and rain exercise a preponderat i r~~ 
cooling influence. The immediate effect of thcse :~gerrcics is, however, 
much modified by the condition of the ground, whicll acts as a reservoir of 
heat, and thug rel~rlrra the te~nperature of any moderate period, t o  a certain 
extent, dependent on the condition of the period preced i~~g  it. 
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111 g e ~ ~ e r a l ,  R I I ~  with but few and temporary exceptions, the pressure 
of the wl~ole of India, was, throughout the gear 1879, as  persistently below 
the average, RB i t  had been above i t  during the two years ending mith 
August 1878; the depression, which set in in Suptember 1878, having been 
al~trost continuous up to, a t  least, the end of 1879. As ill the case of the 
preceding and opposite anomaly, this condition was evidently not  due to 
the reduced density of tlie lower at~nospliere, except pru-tially in t h e  months 
of April and Nay. For, t h e  density of the lowest stratum, and therefore 
i t s  static pressure, was abovqthe average in March, and, in  most case#, 
from Julie t o  t l ~ e  end of  the year ;  on the mean of the  whole year, the 
pressure of tllis stratum was in excess ; as might have been expected from 
the fact, that  i t s  mean temperature was below the average ; but  t11is excesa 
was more than neutralised by the deficie~~cy of pressure of the l~iglier st rat;^, 
and the total pressure was in defect in all months, excepting J u l y  and 
partially in March, June,  Septelnber, and ~ d v e m b e r .  Thus, t l~en ,  we 
have, in 1879, conditions precisely t l ~ e  reverse of those o b t a i ~ ~ i n g  in 1877 
a i d  the earlier part of 1878, when the temperature of the lower stratum 
being excessive, was nccornpa~lied by a density less than the average ; but 
this a~iomaly was neutralised and outbalanced by the  excessive pressure of 
the elevated strata. 

Is this contrast of conditions in t l ~ e  lower and h ig l~er  atmospheric 
stri~tn, thus doubly illustrated in the  barometric features of t h e  li~st three 
or four years, a law of general incidence ? and is i t  traceable t o  t h e  play of 
p l~ j s ic i~ l  processes wl1ic11 accompany these abnormal conditions 3 There are 
niariy circumstances w l ~ i c l ~  lead me t o  think tllis probable. 

I must premise tliaC t11e opposition of conditions, the  coincidence of 
decrcnse in the density of the higller with an illcrease in that  of t h e  lower 
strata of the atmosphere, and oice rered, so far from being all extraordinary 
feature of our atmosphere, is  one of reguli~r a~ inua l  occurrence in India. 
I n  Central India, hlay, in t l ~ e  Nortll-Western Provinces eitlrer May or 
June, (according as the rains begin early or late), is the hottest month in 
t l ~ e  year. T l ~ e  first fall of rain brings about a rapid fall of temperature 
and wit11 it a correspo~~ding increase in the density of the  lower air 
stratum ; but  not \vi tbsta~~ding tllie increase Gf density, there is no corit- 
epondilig increase in the total pressure of the atmosl)l~ere. On the contrary, 
tlie n ~ i ~ i i ~ r ~ u m  pressure does not occur until some weeks la te r ;  and, a t  the 
hill-stntions, from 4,500 to 7,000 feet, above the plains, the  pressure of the 
at~nosl)l~ere contir~ues f t l l l i~~g  till July.  Hence, i t  must  he concluded that 
tlie setting in of the raina is acconipanied by a decrease in  the static pres- 
sure of the higher strata, which compe~~sates ,  or more than compensates, 
the increased density of the lower. The following data serve t o  illustrate 
t l h  :- 
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Barometric weight of inter- 
vening sir stratum, . . . . . . 2.34"' 2'332" 2.365'' 5,646" 5.462" 5.499" 

Pressure o f  uppcr station, ... 26.335" 26.252" 26.226" 23.209" 23 153'' 23.118' 

On the other hand, the  months in wl~ich the temperature is lowest on 
the plains, and the lowest strntum of air, on the average, most dense, are 
December and January ; but  a t  the level of the Himalayan hill-stations 
Murree, Chakrata, Darjeeling, &c., the pressure in December is lower than, 
in November, and in January still lower ; and a t  that  of Leh i t  falls f rom 
October t o  February, in  which month, according t o  our present data, 
occurs the  absolute minimum pressure of the year. These facts seem t o  
point t o  the  conclusiori tliat, a t  some greater elevation, (perhaps a t  tha t  of 
the  Karakoram plateau), the annual oscilltrtion of pressure is probably 
approximately the reverse of that  wliicli takes place on tlie plains of India, 
the  maximum occurring when, in the lower atmosphere, the  summer mon- 
soon is a t  i ts  height ; and the minimum in January or February. 

I n  seeking the  physical explanotiou of these changes, i t  may be postu- 
lated a t  the outset, tha t  the variations in tlie density of the atmosphere 
with which we have t o  dea!, whether those of the liigher or lower strata, 
are mainly due t o  variations of mean temperature ; t o  which, indeed, t h e  
influence of variations in the  quantity of rapour constituent, (regarded a s  
replacing dry air of the  same tension), is  of quite subordinate importance. 
I have shown elsewhere, that  the reduction of barometric weight, which a 
column of air, 7,000 feet high, undergoes from January t o  July, over tlie 
plains of Bengal, is due to  the  rise of temperature in  the proportion of ffr ,  
t o  only -&, consequent on the replacement of dry air by vapour ; and the 
relative importance of temperature may be shown more in detail and with 
more direct reference t o  the present discussion, by the  follorvi~ig compari- 
son of the temperature and barometric anomalies, extracted from Tables XI  
aud VIII in  the Report on the &leteorology of 1879. 
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Roonr~n 

Jnnnnry ................ 
Fcbrunry ................ 
March .................. 
April .................. 
May .................... 
June .................... 
July .................... 
. ~ U - ~ U ? I R ~  ................ 
fieptembcr .............. 
Octobor ................ 
Korembor .............. 
December .............. 

Considering the character of tlre data, tha t  they can be regarded, at 
test ,  aa affording rough approximations t o  the mean condition of t h e  
atmospheric str:rtum dealt with, as regards both density and temperature, 
and that  variations of superincumbent pressure and humidity are entirely 
left out of account, the opposite march of temperature and density, exhibited 
by this table, is sufficiently striking, and affords a very satisfirctory con- 
firmation of the fundamental postulate. ' With  respect t o  the lliglier atmo- 
spheric strata, direct evidence is of course wanting ; but i t  may fairly be 
inferred tlrat the variations of temperature therein, are a t  least aa influen- 
tial, relati\rely, on the density, as  in  the lower atmosphere here dealt witli. 

I f  these views be admitted, the frequent concurrence of a dinlinished 
density in the lower strata with an increased density of the higher, and 
vice versa, resolves itself into this, that  the temperature of the higher and 
lower st,rata tend t o  vary a t  opposite directions, the  one being in excess 
when the  other is  in  defect; and the discussion of the problem resolves 
itself into tha t  of the processes by wlrich the temperatures of the  lower 
and higher strata are respectively influenced. 

The conditions which principally affect variations of temperature on 
the land, (in India) have already been discussed. It has k e n  sl~omn t l ~ a t  
tlie most influential of tliese are the presence or absence of cloud and t h e  
evaporation of rainfall. That,  excepting in one or two of the winter 
months, an increase of cloud is accompanied by a reduction of tempera:ure, 
and, a t  all seasons, without exception, the evapolation of rain produces r 
similar effect. B u t  the effect of cloud aud the  precipitation of rain, on tlie 
temperature of the higher atmospheric strata, must be of precisely t h e  
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opposite character. I n  the first place, the very condensatioli of the  vapour 
which forms them, sets free a quantity of latent heat, which retards tlie fall 
of temperature, tha t  would otherwise take place in  every a s c e n d i ~ ~ g  current ; 
and such currents exist in the large majority of rail1 clouds, if not in  
all ; and, secondly, the solar radiation, which the  clvud stratuni shuts off 
from the  earth, must be partly absorbed in the evaporation of the  cloud 
eurface. 

Hence, there seems to be mucli probability, tha t  the telnnernture Brio- 
malies of the  higher strata of the atmosphere, as a general rule, are of the 
opposite character t o  those shown by our Iand observatories a t  low levels ; 
b u t  if so, the  e leva t io~~ a t  which this law holds good, must be considerably 
greater than tha t  a t  wbich the  hill observatories of the Himalaya afford 
t h e  means of verifjing it. 

VI1.-Descrktwn of a railcgaugs with evapometer, for remote and seclud- 
ed etatione. B Y  H. F. BLANFORD, k'. R. S., iWeteorologicul R e ~ o r t e r  
to the Uooemnlent of India. 

(With Plate XV.) 
[Received 25th March 1881. Read 6th April 1881.1 

I n  the  autumn of 1879, I received, through the Governnient of India, 
a descriptiou and sketch of a rain-gauge proposed by Mr. Hutchins, 
Assistant Conservator of Forests in  Mgsore, for the purpose of collectiug 
t h e  rainfall a t  remote and rarely visited stations, such as in  certain forest 
tracts, and other places, where there are no permanent residcqts, and which 
cnu be vis ikd only st longer or shorter intervals. There are, i t  ii true, 
several f o i n ~ s  of miu-gauge provided with mechanism for  the purpose of 
registering the fall, but these are expensive a t  the outset, and if,  as  fre- 
quently happelis, tlie meclianism becomes deranged, the gauge must as a 
rule be sent to  a Presidency town or some large Government worlrsl~op for 
repair ; involving further expense a i ~ d  an interruption of the record, a t  a 
time, perl~aps, wllen i t  is most inconvgnient. 

Mr. Hutcl~ins'  idea was t o  provide a gauge of sufficient capacity to  
hold the rainfall of a m o n t l ~  or even longer period, wllich might be mer- 
sured on periodical visits t o  the statior~ ; and siiice, under such circumstances, 
there must a l a a r s  (except in prolonged wet weather) be an appreciable 
loss by evaporation, he proposed t o  use an evxpometer with tlre gauge, 
which should show tlie eval,oration in  t l ~ e  intervals of the measurement ; 
which quantity, being added t o  the rainfall collected and measured, would 
give t h e  total fall in the interval. 
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The instrument proposed by Mr. Hutchins consisted of two cylindrical 
vessels of equal size, viz., 8 inches diameter, one three times ss deep as t h e  
other,' which were t o  be buried side by side in the  gi-ourid. The  deeper 
which was t o  receive the rrin, was surmounted by a funuel of the  usual c l ~ a r -  
acter, also 8 inches iu diameter ; having a sm:lll hole a t  t l ~ r  bottom, through 
which the  rain sl~ould run into the receiver. The other, whicb w.m to 
serve as an evapometer, was closed by a conical cover with a small hole at 
the apex ; and over this was supported a second conkal cover of t h e  same 
diameter, leaving an interspace of about 1 inch, through which the  vapon, 
might diffuse 8r1d escape around the  edges. Both were t o  be p:ldlocked, to 
prevent any vitiation of the  results, by u~ilicensed interference, on the part, 
of any too curious enquirer. 

Before having the instrument constructed, I el igl~t ly altered the 
design, by reducing the size of the outer or protecting conical cover of the 
evapometer, and surroui~cling both the  receiving cylinders with a second 
outer cylinder, in  order t o  protect the upper part of the receiver more 
effectu:illy against direct heating by the sun. The iiistrument, thus  modi- 
fied, is represented in the accon~pa~iying figure ; i t  was made a t  the Mathe- 
matical Instrument department and in Narc11 1830 was set up a t  the  Alipore 
observatory; (buried ill the ground, in the immediate neiglibourhood of t h e  
5 inch Sg~nons gauge, wl~ich serves for t!~e daily muasureme~~t  of the rainfall. 

A t  the begiuning, 4 inches of water, a8 measured in the measure-glass, 
for  the 8-inch gauge, was placed in the evapometer, and an equal quant i ty  
i n  the receiver of the gauge, (in order t o  provide for evaporat io~~ in antici- 
pation of rain). At  the end of a month, the water in both cylinders 
measured ; and the  difference taken as  representing the rainfall of t h e  
period. Four inclies of water was then ~Seplaced in each cylinder, and  t h e  
instruments were closed and left ui~touched for another month. 

Thus tbe rainfall collected in  t h e  new gauge was measured once a 
month only, while tha t  in the smaller Symon's gauge was measured daily ; 
and as t l ~ i s  comparison was carried on throughout the  rains and the sub-- 
cluelit fine and cold season, the new form of gauge has been fairly tested. 
The results are given in the following htble ; the rrin of botli gauges liovi~ig 
been cnrefully measured, and the accuracy of the measuring-glasses verified 
by weighmelit O F  their contents. The small corrections, resulting from 
the verificatione, have been applied t o  the  figures in the table. 

In the drawing eont one waa 20 inches tho other about 7 inches in height. 
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Comp~at i ve  table of the rainfall a t  Alipore observatory, a measured doily 
iu a 5-inch gauge, and monthly in  an &inch gauge with euapometer. 

The quantity shown by t h e  new gauge is therefore constantly in  
excess; and there can be little doubt that  this is owing t o  the evaporation 
from the  evapometer being greater them from the gauge. Nevertheless 
fo r  a rough measurement of the rainfall, i n  t h e  rainy season, the instru- 
ment may serve fairly enough ; and I think that one or two slight alterations 
may very much improve its working. 

It ia not difficult t o  decrease the  evaporation in the esapometer by 
increasing the  size of the outer cone, and a few trials will show wliab 
dimensions give the best result. 

Month. 

April .................... 
May .................... 
June .................... 
July .................... 
Augunt .................. 
September .............. 
October .................. 
November ................ 
December ................ 
Jan uary... ............... 

Total. ........ 

VIII.-On 60me Lapidqterow Insects belonging to tha Rhopabceroua 
Genera Euripus and Wnthema from India and Btuntah.-By J. 

WOOD-ma so^, Deputy Superintendent, Indian Mweum, C a l d t a .  

[Received 6th February ;-Read 6th ApnJ 1881.1 

(With Plates 111 62 IV.) 

1. E ~ I P U S  coNsmrLIa. P1. IV, Fig. 3. 

Diodana (Eutincr) mnm'milu, Westwood, Gan. D i m .  h p . ,  vol. ii, p. 281, note, 9 .  
A fine specimen of the female of this striking species taken in t h e  

autumn of the  past year in  the Thoungyeen foreats, British Burmall, by 
12 

Am=- M ~ A ~ U E X M ~ T ,  
MONTELY. 

Evapo- 
meter. 

I n c h ~ .  

3.08 
3.37 
3.68 
3-68 
3.74 
3.63 
3.70 
3.62 
3 61 
8.64 

------ 
I n c h ~ .  

2.88 
6.63 

16.31 
13.71 
13.70 
13.67 
6.37 
0.36 
0.46 
0.26 

71 23 

(taws. 

Inches. 

6.91 
8.90 

18'70 
17.03 
17-18 
16'95 
8.97 
8.M 
4.06 
3'90 

... 

I n c h ~  

2.01 
4.88 

1478 
13.46 
13.33 
13.17 
6.11 
002 
0.16 ... 
86 91 

7,":: 
I n c h ~ .  

2.83 
6.63 

16.02 
13 46 
1344 
13-38 
6.27 
0.34 
0.44 
0.26 ------ . . . '  

Inch-. 

+ 0.87 
+u.76 
+053  
+0.25 
+0.37 
+Oe40 
+ O m  
+Oa33 
+@SO 
+ 0.26 

+4.32 
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Captain C. T. Bingbam has been courteously lent t o  me by my friet~d 
Captain Q. F. L. Marshdl for figuring along with its South-Ibdian 
representative. 

2. EUEIPUB COIBMILIB, var. MERIDIONALIE. PL IV, Fig. 2. 

g . DifIers from the preceding in having the markings of the upper 
ride in all the wings straw-coloured instead of pure and dazzling w l ~ i t e  ; 
the basal two-thirds of the long streak in the interno-median space, as also 
the streak in the sutural area, of the anterior wings obsolete, and the s u b  
marginal short stre;iks a t  the apex of the aame wings as pron~inent .s 
those which succeed them; and all the venation of the posterior w i r i g  
much more broadly dark-bordered, with the black patch referred to in the 
origiual description of E. cornrimilia consequently much less defined. 

A11 the wings are bright carmine a t  their insertion on the under side 
just as in typical E. consintilie. 

HAB. Treva~~drum, Travancore, South India. 

Specimene of the following species were received in the =me collec- 
tion with the preceding :-Dunaia grammica, Boisd. ( = D. ceylowica, 
Felder) ; Euplma cwa, Cramer, E. 1 moktana, Felder ; dlywleeia anaziar, 
Hewitson, M. junonia, Butler ; Melrrnitis trziztie ? Felder, Y. leda, Linn. ; 
Parantiwhcea Harehalli, gen. e t  sp. nov., W.-Y. ; Zipoetee* aaitis, Hew.; 
Zlymniue caudata, Butler ; Discophora ZepicEa, Moore ; Ciwhochma l a s h ,  
Moore; Cynthia erota, Fabr. ; X ~ a a r a a  erymanthis, Drury, var. without 
spots on the apical black of the anterior wings ; Neptio uarwtona, Moore ; 
dbiewa prunoea, Moore ; Lycaena ethion, Doubld. and Hew., L. dccideoI 
Hew. ; Scolitantider nyeeua, QuBr. ; Myrina atymnue, Cr. ; Pieria re&, 
Moore ; Tachyris paulina, Cr. ; Eronia valeria, vsr. pingaaa, two fine 
females ; Reborn& gluucippe, Linn. ; Papilio eurypylue, Linn., P. anti- 
phatee, Cr., P. aristolochiae, Fabr., P. jophon, Gray, P. &avidorurn, W.-If.. 
a fine series of males, P. poly~nneator, Cr., and Ornithoptera pornpew, var, 
minoe, Cr. 

8. PENTEEMA LIB LBDA. P1. 111, Fig. 1. 
Numerous specimens of both sexes of this well-known species am in 

the Museum from the Sikkim Hills, the Naga Hills, and the southern 
alopes of the KLasi Hills (Sylbet). 

The setose clothing a t  the base of'the posterior wings between the 
median and submedian veins ia scanty and cretacwue-white like the mark- 
ings. 

The specimen figured is a male. 

'Ziborter' or 'Zipcetw' (hBokqt vel Z~rolqs) ,  wt 'Ziptir', nor 'Ziprtir.. 
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4. PENTIIEMA DAELISA. PI. 111, Fig. 2. 
P. darlira; Moore, Proc. Zool. SOC. Loud. 1878, p. 829, 8 9 .  

Both sexep of this distinct species were described by Mr. Moore from 
specimens i n  my coll~ction obtained in April a t  Meetan i n  Upper Tc~iasse- 
rim a t  an elevation of 3,000 feet. 

Two specimens of the m;rle out  of many captured in March l a s t b y  
Cirptaitl Bitigham in the 'Ihoungyeen forests have been presented t o  the 
Museum by Captain Marshall. 

Thia species also d i f fm from P. 1ktard.r in  i t s  broader wings, tr charm. 
ter not mentioned by Noore in  his description of the species. 

The scanty setosd clothiug of the base of the posterior wings is 
f uscous. 

6. P E ~ E E M A  Bc~oaaacr ,  n. sp., P1. IV,  Fig. 1. 
8 .  Differs from P. dar lna  in having fully the basal half (including 

the  .same extent of the abdomial arda in the posterior wings) of all t h e  
wings devoid of markings, the subtnarginal and discal series of spots alone - remaining in both pairs ; these two aeries of epots are bluish-wl~ite in the 
anterior wings and of a beautiful straw-yellow in t h e  posterior wings ; 
they are, i n  fact, of the same colour, size, and shape as i n  P. dgrliea ; but 
the inner of the tatter two eeriea i e  olosw to the outar, which is placed at 
the  same distance from the exterual margin of the  wings. The wings are  
all also eomewhat narrower than in P. darliea, thus approaching those 
of the typical species ; and the posterior pair are furnished on the basal 
half, between the  median and eubmedinn veins and in the discoidal cell, 
with a thick and conspicuous furry clothing of rich dark fuscoue setae 
exactly matching the dark ground.colour of the  winga and the abdomen 
of the insect in shade, whkh setose clothing is so scantily developed as to 
be quite inconspicuoue i n  both the  previously described species. The  
whole body, too, but  especially the abdomen, is much darker-coloured than 
in either of them. Shadowy traces of the  lost spots are faintly discernible 
on the  anterior wings. 

HAB. The Thoungyeen forests, Sritish ~ u r m a h ,  where a single 
specimen was obtained i n  March last by Captain Hingham, after wl~orn, 
a t  Captain Narshall's suggestion, I Iiave much pleasure in uaining it .  

E X P ~ ~ A T I O N  OP TEB PLATB(I. 

Plate 111. 
Fig. 1. P m t h  liaarda, Doubleday, 8.  
Fig. 2. P e n l h  darlira, Moore, 8 .  

Plnte IV. 
Fig. 1. P a t h  Bi~~ghami, n. ep., 8 .  
Fig. 2. Euriptn anwinhilia, var. tncridioncrlu, ? . 
Fig. 3. Euriyua co~~a'r~~ilia, Westword, 9 . 
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IX.-% the V o k s  (Arvicola) of the Hirnaloyns, Tibet, and Afghanidan. 
-By W. T. BLANPOBD, F. &. S ,  &c. 

[Received 6th May 1881 ; Read 1st June 1881.1 

(With Plates I and 11.) 

Within the last few years several species of Arnicalo have been de- 
scribed from the Himalayas and from the country north of the range ; and 
quite recently two additional forms have been procured from the same 
region, and two others have been found in the collection of the East-India 
Museum-ne from the Himalayas, the other from Afghanistan. I pro- 
pose in the present paper to give an  account of all the Himalayan, Tibetan, 
and Afghan Voles hitherto described, so far aa I am acquainted with them. 
I also propose to describe and figure the molar dentition of all avaibble 
forms. I may add that I have had tlie advantage of examining the original 
specimens of all the epeciee described. 

There is much reason to doubt whether any kind of Araicoh h u  
hitherto been described within the limits of the Oriental Region proper*, 
the forms occurring on the Himalayas being found a t  an elevation where 
there is either an intermingling of Oriental and Palmarctic types, or where 
the latter prevail-the rodents, undoubtedly obtained from the plains of 
India, that  have been referred t o  the genm AroicoZcr being really true 
Murina, without the peculiar dental organization of the Voles. Such ia 
especially the c u e  with Arvicolo bbngalsnru and d indica of Gray and 
Eardwicke's ' Illustrations of Indian Zoology,' both of these forms having 
been shown to belong to the Murine genus or slggenus Nsrokiaf. 

The earliest description of a Himalayan ArvicoZa, so far as I am 
aware, was that of A. ~oylei ,  by Dr. Gray$, 18412. The same animal wae 

I n  Blyth's 'Catalogue of the Mammalia in the Ynseum of the &tic 8ocist;J,' 
Calcutta, a stuffed skin of Arviwlu roybi  in included, and anid to have been obtained 
from Pind DMun KhLn, in the Punjab. This specimen waa preemted by Mr. 
Theobald in 1863, according to the catalogue ; but it is remarkable that no reference 
is given, and that the specie0 is not mentioned in either of the two list8 of specimens 
h m  Pind Dddun K h b  and other place8 presented to the 80ciet$e Museum by Mr. 
Theobald in 1863 (J. A.  8. B. 1868, xxii. pp. 410, 680). The mpecimen could not be 
found lately, when a aearch wan made for it a t  my reqaeet. I have M hmitation iu 
considering that either the identification or the locality ie open ta grave queetion, and 
in rejecting the evidence as for the preeent in need of o o ~ a t i o n .  

t Blyth. J. A. 9. B. 1863, d. p. 328; Andemon, J. A. 8. B. 1878, xlvii pt. 8, 
pp. 214, 221, 227. 

$ For reference8 lrw synonymy of a p e c i a  
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mentioned a t  p. lxviii of the " Memoir on the Mnmmalogy of the Hima- 
layas," by W. Ogilby, published as an appendix in Boyle's ' Illustrations 
of the Botany $c. of the Himalayas,' and the dried skin was said to be 
undistinguishable from that of A. arvalis. In the same memoir, on the 
preceding page (lxvii), another short-tailed rodent is said to have been 
observed by Hodgson and Herbert, and supposed to  be a Lemming. The 
animals noticed were doubtless AmicoL, no Lemming having ever been 
found as yet in the Himalayan area. The original specimen of A. roylei 
hae been preserved in the British Museum, and was originally procured by 
Royle, i t  is said from Kashmir. 

The next notice in order of date was by Mr. Hodgson, who, in 1849, 
recorded the occurrence of an Arvicoline animal in Sikkim. For this form, 
which he considered the type of a new genus, he proposed the name Neodon 
sikimmir.  As will be shown presently, the genus cannot be maintained 
aa distinct from Aroicolo, although it forms a well-marked section, dis- 
tinguished by its dentition. I n  1863 Mr. Blgth propoeed a third genus 
Phaiolnys, for a species, which he named P h .  leucurus, brought by Mr. 
Theobald from the banks of the Tsomoriri, in Western Tibet. The reasons 
assigned for the establishment of the genus, namely, that the Tibetan form 
is more robust and has a well-developed thumb and nail to the fore foot, 
appear to  have been suggested by comparison of an abnormally large in- 
dividual with but one or two species of ArvicoZa, since many Voles are 
equally robust, and numerous species possess a well-marked thumb fur. 
nished with a nail'. The specific name also, having been preoccupied, has 
been changed to  A. blythi. 

The three species thus described were all enumeraied in Blyth's 
'Catalogue of the Mammalia in the Museum Asiatic Society,' published 
in 1863, and two of them were described in  Jerdon's ' Mammals of India.' 
The third species, Phaiomys Imurus, was noticed only, not described, aa 
the trans-Himalayan region waa not comprised in the countries the at~imals 
of which were included by Jerdon in h_is fauna. No further addition was 
made to  the number of Arvicoline animals from the Himalayas for some 
years, until, in 1872, A. Milne-Edwards described a new species, A. melan- 
ogarutm, brought by PQre David from the eastern portion of the Himalayan 

See ' Scientific Reaulb of the Second Yarkand Mission,' Mammalin, pp. 39-43. 
There are three serious misprint8 on p. 89. The first, 16 linee from the bottom, con- 
abta of the omiesion of the words " of the thumb " after " ungual phalanx." The 
second is in the measurements : " Do. of fore foot and claws " should be " Length of 
fore foot" kc.; as it  danda it appean, to be the breadth. The third is the worst of 
all : I wiehed to point out that if the genus Phaiomya be retained, the correct epolling 
h Phaomy8. The printer has made nonaense of this by putting Phiomys in both 
inetancea. 
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tract. Another form was procured by Dr. Stoliczka on his last journey, 
when attached t o  Sir D. Forsyth's mission t o  Eastern Turkestan. This 
Vole was described by myself, in 1875, aa A. stoliczkanw. I n  1878 I re- 
ceived from my friend Mr. A. B. Wynne, of the  Geological Survey of 
India, a skin and skull of an Aroicola obtained by him a t  Mari o r  Murree, 
ill the liills north of the Punjab. On comparing this  specimen with t h e  
description of Aroicolo roylei, I found considerable similarity but  there 
appeared to be a dBerence in the characters of t h e  posterior upper molar 
teeth. This distinction alone, i~owever, I thought insutlicient w i t h f i t  
further comparison; and I therefore waited until I returned t o  England 
last year, when I compared the Yurree animal (of whieh, in tho meantime, 
Mr. Wynne had procurcd for me additional specimens) with the  type of 
d. roylei, and ascertained that  the two were distinct. A t  the  same time 
Mr. Thomas found an example of another species from Kumaon in the 
specimens of the  East-India Company's Museum, which had just been 
made over to  the British Museum ; and Dr. Scully brought several skins 
and spirit-specimens of yet  another form from Qilgit. All them fornu 
appeared t o  be nndescribed. One more skin in  the  East-India Company's 
collection, procured by Qriffith in  Afghanistan, and hitherto supposed to 
be an imperfect specimen of Xw mettada, proved, on the  skull being 
extracted, t o  be an Aruicola. There does not seem to be any definite 
character by which, judging from dried skins, this.form can be distinguish- 
ed from the  Mongolian A. mundorinus; and although it is by no means 
improbable that fresh specimens may show the  existence of ~pecific dis- 
tinction, it does not appear advisnble t o  propose a new name for  the 
Afghan specimen on the evidence of a single dried skin. 

A11 of these Voles are fairly distinguishable by their dentition, and aIl 
when placed together, can be recognized by slight differences of coloration, 
and frequently by the relative proportions of the  ears, feet, toes, or tail; 
but  in descriptions i t  is  very difficult t o  explain small distinctions of colonr 
due t o  different shades of brown more or less mixed with grey, black, red, 
or yellow. 

As is well known, the genus Aroicola is distributed throughout nearly 
the  whole of the Palaearctic and Nearctic Regions, and comprises many 
species. The classification of these forms has proved a by no means easy 
problem, and various plans have been proposed ; the best known and sim- 
plest of these appears t o  be t h a t  of Blasius*, some form of which has been 
adopted by most modern writers. Tliis system depends chiefly on the 

Miinchen, Bull. Akad. 1863, col. 267; Miinch. Gel. Anz. xxxvii. 1853, col. 106. 
Biiugthiew Deutachlanda, ,pp. 338-336 kc. Tho firat akotch of the scheme war in 
Keyserling and Blasiun ' Wirbelthiore Europa'a (1840), p. 40. 
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characters of the molar teeth, and especially on the number of prisms, 
triangles, or spaces on the crowns, m d  the number of external and intel-nal 
salient angles on the sides of each tooth. In  est,imating tbe number of 
prisms or spaces (Schmelzsehlingen), those on different sides of the tooth 
are counted separately, unless they are exactly opposite to each other; 
wl~ilst in estimating the salient angles, all that form a distinct fold on the 
outside of the tooth are enumerated, although, when the teeth are but 
little worn, such angles are not conspicuous on the crown. As ill most 
other sjstems of biological definition, i t  is impossible to obtain absolute 
uniformity, since i t  is often a question whether the spaces on the crown of 
the tooth enclosed by anglea on opposite sides correspond or alternate, and, 
consequently, whether they are to be counted as two or as one. An in- 
stance is  afforded by the lower molar teeth of A. sikimenris (see Plate I. 
fig. A). I n  the first tooth i t  is difficult to say whether the number of 
spaces or prisms should be counted as 7, 8, or 9, the latter number, how- 
ever, wodd best agree with the general practice ; but in the hindmost lower 
molar we might by this plan count. 5 prisms, whereas, in accordance with 
the usual plan, the number is but 3. To avoid this difficulty some writera 
enter into details on the construction of the separate teeth*, but this 
makes the description rather long. 

I n  counting the external and internal angles also, i t  is difficult a t  
times to say whether a mere convexity, that  does not form a distinct 
angle, or a comparatively rudimentary fold, such as is frequently found in 
the anterior portion of the first lower molar, should be included or not ; 
and there are sometimes individual variations within the limits of the sarne 
species. Good figures are the only safeguards against misunderstanding. 

The European forms are thus divided by Blasius :- 

I. Molars furnished with roots in the adult animal. 
A. HYPUDEU~, Illig. 

First lower molar with 7 spaces, 41 outer and 5 inner angles ; second lower 
molar with 3 divided spaces and 3 internal and external angles ; second 
upper molar with 4 spaces, 3 outer and 2 inner angles. The inter- 
parietal bone tbrodgbout the whole breadth of its hinder margin 
raised in a flat convexity, a pointed projection in  the middle of the 
bone in front, and a long gradually diminishing point on each side. 

The European forms are A. gliareolw and A. rutilw. 

I I .  ~ o l a r s  iootleee. 
B. PAL~ICOLA.  

First lower molar with 7 spaces, 4 outer and 5 inner angles ; second lower 
molar with 5 simple spaces and 3 internal and external angles ; second 

For instance, Coues and Allen, ' Monograph of North-American Rodent&' 
Huridm, genua Am'coki. 
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upper molar with 4 spaoes, 3 outer and 2 inner angles. InterparietPl 
bone with the binder edge raised in the middle, concave towards the 
sides, with a projecting point in the middle in front, obliquely trun- 
cated on the sides, and terminating in long points projecting outwards 
and backwards. Dorsal surface of body grey of various shade8 to 
brownish black. 

This comprises A. amphibiw, A. niaalw, A. mtticcpu, and A. hand t i .  
C. AQEICOLA. 

First lower molar with 9 spaces, 5 outer and 6 inner angles ; second upper 
molar with 5 spaces, and 3 angles both inside and outside; second 
lower molar with 5 spaces and 3 angles on each side. The inter- 
parietal elevated into a A i ~ t  convexity along the whole width of the  
hinder margin, produced into an angle in front, and cut off almost a t  
a right angle at the aides. The dorsal surface of the body dark + blackish, brownish grey. 

T l ~ e  only European form is A. agreetii. 
D. AEVICOLA. 

First lower molar with 9 spmes, 5 outer and 6 inner angles ; second upper 
molar with 4 spaces, 3 outer and 2 inner angles ; socond lower molar 
with 5 simple spaces and 3 angles, both outside and inside. Inter-  
parietal convexly swollen throughout the whole breadth of the hinder 
margin, produced in front into a middle point, attenuate a t  the sider 
and sharply truncate, with a short oblique pointed projection directed 
outwards and backwards. Dorsal surface grey of various shades. 
This, the typical form, is again divided into :-the Long-eared Voles, 

Araicola--with 8 mamrnte (4 on the breast, 4 on the groin), the p lanb 
with 6 distinctly separate roundish tubercles, the ear projecting beyond 
the fur, and the eye rather large ; and the Short-eared Voles, Xicrotu t -  
with only 4 mammee, all on the groin, the planta with 4 tubercles, ears 
concealed by the fur, and eye very small. The first comprises the European 
A. campsstris and A. arualis and ~everal Asiatic species, such ae A. ~tocialir, 
A. eWatilir, and A. gregaliu; the second A. subterrancus and A.  roaii. 

The American species have been similarly classified by Baird* and 
Couest. The only European section said to  be represented in America is 
the Hyp&m of Kejserling and Blasius$, for which, as i t  is not the  
original Hypudrawr of Illiger§, Coues has proposed the name Eaotomy~t. 
It appears probable that this name must be adopted for the section of 

Mammals of North Arnoricq pp. 609-663 (1857). 
t Monograph of North-American Rodentia, pp. 152 &c. (1877). 
$ Wirbcltl~icrc Europa'e, p. 34.  
4 Prod. Syst. Ma. Av. p. 87. 
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drvicolm with rooted molars in the adult state. By both Baird and Coues 
Evotornye and H y p h  are classed as a distinct genus. The true Araicolrs 
of North America are divided into four subgenera. As none of these are 
Himalajan, i t  is unnecessary t o  specify them more fully. One of these 
sections (Hemiotomye of Baird, biyonomeu of Coues), like the  European 
dgn'cola and the Himalayan Neodon, has 3 salient angles on the  inside of 
the second upper molar; but i t  h w  a 7-spaced first lower molar with but  
4 outer and 6 inner angles, instead of a %spaced tooth with 5 outer and 
6 inner angles. 

We may now return t o  the Himalayan and Tibetan forme. None, so  
fa r  as  I know, have rooted molars. I have not been able to examine all  
the  specie8 ; but as there are no roots t o  the molars of A. sikimmeis, A. 
wynnai, A. blythi, A. blanfwdi, or A. stracheyi, I think i t  improbable tha t  
the  allied forms should exhibit so remarkable a character. A11 but two 
A. sikimmeie and A. melanogaster, have the first lower molar, as i n  
Blasius'e wction Paludicola (and as in Hjpudmus or E v o h y s ) ,  with 7 
prismatic spaces, and normally with 4 outer and 5 inner angles, a fiftb 
more or less rudimentary outer angle in  front being present in  some forms. 
The second lower and the second upper molar have also the same structure 
a s  the corresponding teeth in  European forms of Paludicolu-the circum- 
stance that  in  some forms there are but 8 double spaces in  the second lower 
molar instead of 5 simple prisms being, in fact, of no structural importance 
since the  difference depends on whetlier t h e  anglw on opposite sides of the 
tooth correspond or alternate ; and there is  every poseble gradation between 
one condition and the other. The Himalayan species, with 7-spaced an- 
terior lower molars, however, are divided into two groups by the  structure 
of the hinder upper molar. I n  A. stoticzkanue, A. etracheyi, A. roylsi, A. 
blanfo~di, and A. wynnei this tooth terminates in  a narrow elongate lobe, 
produced backwards in the dil-ection of the  row of teeth, and posteriorly 
destitute of salient angles; whilst i n  A. blythi and i n  A. mandnrinus (?) 
the  last upper molar terminates, as in  A. amphibius and i t s  allies, in  a 
crescent o r  transverse lobe, with a well-marked internal salient angle. 
The latter two species appear t o  belong to the European section Paludi- 
cola; for the former I venture t o  propose a new section, Alticola, of which 
A ,  stoliczkanue may be considered the type. I n  this form and in the  
nearly allied A.  stracheyi the  structure of the laat tooth ia so peculiar tha t  
they certainly deserve distinction. Tbere are two small external angles 
anteriorly and two posteriorly, the two paira being separated by a deep 
sinus, and there are but  two interior angles, both, however, much stronger 
than those on the outer ~ i d e  of the tooth. These two typical forms of 
Atticola, moreover, are well di~tinguished from the others by the abeence 
of any claw t o  the tlrumb. Of the other three forms A. rqynncri ia distin- 

18 
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guished by having on the upper molar two well-marked external and two 
equally strong internal angles on the  front part of t h e  tooth, and a third 
rounded external angle on the posterior lobe; whilst in  A. roylei and 
A. blnnfordi there is a nearer approach t o  the  structure of A.  rtoliczkasw, 
b u t  there are three internal angles or. the last upper molar. 

A. s i k i m m i s  and A. melanogn~ter differ from the  other H i m a b a n  
forms, firstly by having a longer first lower molar with, normally, 9 spaces, 
though there are fewer in  A.  melanogaster, owing t o  some of t h e  angles 
on opposite sides corresponding; secondly, in both the first and second 
upper molars having an additional internal angle posteriorly. I n  the 
cl~armters  of the  first lower and second upper molars, A. e i k i m e ~ i a  agrees 
with the European A. agreotie, the type of the subgenus d y r d c o b  of 
Blasius, and the  second upper molar is similar t o  that  in the  American 
eubgenus Uyonomee of Coues (type A. r iparks ) ,  of which the  first lower 
molnr has but 7 prismatic spaces ; but the first upper molar i n  A. siki- 
mensie is different from that  in any known European or American form, 
though, as  will presently be noticed, there is a Western-Asiatic epecies 
with some~vhat similar dentition There can be but little doubt t h a t  the 

distinction was observed by Hodgson ; it waa noticed by Jerdon, and 
appears to  have been the principal charncter upon which Hodgson's genus 
Neodon was founded. Another peculiarity of A.  sikimansis, also mention- 
ed by the same naturalists, is that  the posterior lower molars are scarcely 
narrower than the  preceding tooth. I n  most species of Araicola there is 
a much greahr  d i m i ~ ~ u t i o n  in the  breadth of the  lower molars 

Although I fully admit the value of the  distinction, I fail to  w e  thnt 
t h e  presence of this additional angle in the  first upper molar of A. n'ki- 
men&# proves that  tha t  species is generically distinct from A. agrestir 
(Agricola). The difference appears t o  me of the  same value* aa t.hat 
between A. agrestb, for  instance, and A. arvalis; thnt  is t o  say, the dis- 
tinction is merely sectional or subgeneric. I consequently consider ~Yeodon 
a section or subgenus of Arvicola. 

The species from Moupin, i n  Eastern Tibet, called A. melonogaster by 
A. Milne-Edwards, has a somewhat peculiar dentition owing t o  so ImnJ 

I n  the 'Scientific Results of the Second Yarkand Mieaion,' Mammalia, p. 41, 
footnote, I remarked that the additional prism on the laat upper molar of A. aazntilu 
and A. brandfi appeared to be quite aa important aa the preeence of one ridge more, 
than in other specieq on the h t  upper molar of A. aikimcneir. After a more exten- 
sive study of the genue than I had the opportunity of making in Calcutta, I prefer to 
modify thin riow. The hut uppcr molw in Arvimla appears to be more vnriable than 
tho Grst, and differences in the latter tooth appear thcrcfore more important for pur- 
pose8 of classification than similar characters in the former. At the Bame time, I see 
no rcason to alter the view I then expreeaed that euch differences are not of generio 
rnlue. 
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of the angles on opposite sides of the molars corresponding and tho 
spaces on the crowns of tile teeth being consequently double or diamond. 
shaped instead of triangular, and their number necessarily smaller. The 
number of internal and external angles in the first and second upper molars 
is however, the same as in A. sikinaensis, and the species n ~ a y  therefore, 
for the present, be assigned to the =me section. 

The Western-hiatic form above referred to  as resembling Neodon in 
its dentition is A. guentheri, Danford and Alston*, from Asia Minor. 
The posterior inner angles on the first and second upper molars, judging 
from thc figure given, are less developed than in A. aikdmpnsis (but atill 
they exist), and all the molar teeth, both in the upper and lower jaws, are 
very airuilar to  those in the Sikkim species. Externally d. gwntheri is 
very diierent, as it has but a rudimentary thumb without any claw, e 
much shorter tail, different coloration, &c. 

The following table will show how the species of Himalayan and 
Tibetan Voles hitl~erto described may be distinguished by the charactere 
of tbeir teeth :- 

I. The anterior upper molar haa 3 anglee inside and 3 outside ; 
the w o n d  2 inside and 3 outside. The mteriar lower 
molar htrs normally 7 spaces. 

A. The porterior npper molar terminaten behind in a narrow 
process, prolonged baokwards in the line of the jaw.- 
ALTICOLA. 

a. The posterior upper molar haa two etrong internal angler 
and four weak outer anglea, the two anterior of the 
latter widely separated from the two posterior. 

6 The posterior lobe of the last upper molar behind the 
aecond inner angle is much less than half the length 

..................................................... of the tooth 1. A. rtolicrkanua. 

8. The posterior lobe of the Lset npper molar behind the 
...... w n d  inner angle in half the length of the tooth 2. A. rirochyi. 

8. The posterior upper molar hne 2 intarnal and 3 axtarnal 
............................................................. angles 3. A rcynnci. I 

c. The posterior npper molar hna 8 angles on each aide. 
a. In the anterior lower molar the first inner angle is 

........................ behind (proximal to) the first outer 4. A. raylei. 
8. I n  the anterior lower molnr the h t  inner angle ia in 

.......................... front of (distal to) the first outer 6. A. blanfwd. 
B. The posterior npper .molar does not terminate behind in a 

navow procw prolonged backward in the line of the 
J~W.-PAL~DICOLA. 

a. The posterior upper molar has 3 external anglos, and the 
........................... .............. first lower molar 4... ..f 6. A. bbthi 

b. The posterior upper molar has 4 oxternal angles, and the 
............................................... &at lower molar 6 7. A. tnandnritour ? 

P. 21. R. 1880, p. 62, pl. v. 
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II. The anterior upper molar has 4 angles inside and 3 outside ; 
the second 3 inaide and 8 outaide ; the oatmior lower molar 
has normally 9 spaces.-Neown. 

A. The posterior inner angle in the two anterior npper molaru 
in weaker than the other inner angles of the name tooth ; 
the laet upper molar ends with an internal projecting 
~ u r ;  the 5rnt lower molar has 6 well-marked angles .................................................................. h i d e  8. A. m k i d  

B. The pashior  inner angle in both the anterior upper m o h  
is ueaally equal or nearly equal to the others ; the last 
upper molar, an a nde, doea not terminate with an intar- 
nal spur ; the flmt lower molar haa 6 well-marked angles 
inside ............................................ 9. A mcbaogdn. 

N.B. The differences in the molar teeth of the last two specie8 are not conmh4 
and the distinction of the species depend8 on e x t d  ohanrcters. 

I n  the next table an attempt is made to diecriminate the forms by 
external characters :- 

I. Thumb mdimentarg and clewleaa. .................... Colour light ferruginoua brown 1. A. 8 t o l i d m w -  .............. Colour light brown, with a grey tinge 2. A. d+i. 
11. Thumb with a smell claw. 

A. Eera short, not projecting beyond the fur. .... Colour dark rich brown, lower parts light brown 3. A. p'. 
Colour yellowiah brown, with a m f o u  tinge; lower 

parta buff .................................. 4. A. royki. 
Colwr earthy brown; lower parts whitish.. .......... 6. A. blythi. 
Colour light greyish rufescent brown (inabelline); lower 

.................................. parts whita 7.A. d r i n c p ;  
B. Ears projecting beyond the fur. 

a. Ears only projecting by about one third of their length. 
Colour dark yellowiah or rufoue-brown; underparts 
slaty grey; hind foot ,% inch, ear less than ) inch long 9. A. w&nog& 

b. EIUE projecting by fully half their length. 
Calour dark yellowkh brown ; lower parta slaty grey ; 

hind foot f inch, ears fully t inch long ; tail one 
third the length of the head and body.. .......... 8. A. &A 

Colour light greyish descen t  brown; eara netuly 
Q inch long; tail half the length of the head 
and body.. .................................. 6. A. bhfd 

Section I. A u r ~ c o ~ i ~ .  

The first lower molar with, normally, 7 spaces, 4 or 6 external and 6 inter- 
nal angles ; the first upper molar with 6 spaces, 3 inner and 3 outer 
angles; the second with 4 epaces, 3 outer and 2 inner angles; the 
third terminating in an elongate lobe, produced backwards in the line 
of the jaw. 
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1. Arvioola etolio~kanue- 
Arvicola stoliczkanus, W. Elanford, J. A. S. B. 1875, xliv, pt. 2, p. 107; 

Hcient. Rea. Second Parkand Miee., Mamm. 1879, p. 42, pl. viii, fig. 1, 
-pl. x b. fig. 2. 
Colour bright ferruginous brown above*, white below, the two colours 

sharply divided ; feet and tail white. 
Etcr soft, rather woolly, dark leaden grey a t  the base, the terminal 

fourth on the back rufous-white, tipped with darker mfous, numerous 
rather longer hairs with dark rufous-brown tips being intermixed. 

Ew8 small, completely concealed by the fur, covered with short bright 
rufous hair towards the margin inside, and with longer and paler hair 
outside. 

Feet small; claws long, compressed, much concealed by long white 
hairs ; thumb quite rudimentary and clawless. Tarsus hairy below, and 
with a few hairs between the pads of the toes. 

5 i l  short, apparently about a quarter the length of the head and body 
together, covered with stif£ fulvescent white hair, which extend half an 
inch beyond the end. 

inches. ................. Length of head and body 4.0 
,, tail without hairs ............. 1.0 
M tarsus and hind foot with claws . . 0.7 

skull 1.15 ,, ........................ 
The description and measurements are from dried skins. 
The following are the characters of the molar teeth :- 

Upper molar I, 5 spaces, 3 external and 3 internal angles. 
9 ,  ,, 1x94 ,, 3 ,, ,, 2 ,, 3, 

9 ,  J 3 ,, 4 ,, ,, a ,, ,* 
Lower molar I, 7 ,, 5 ,, ,, 6 ,, ,S 

2 9  ,, 11, 5 ,, 8 1, 9 ,  Q 9 ,  9 ,  

I, 9 ,  3 ,, 3 ,, ,, 8 ,, n 

The hinder upper molar has two strong salient angles on the anterior 
portion of the inner ride ; on the outer side there are anteriorly two weak 
angles rather close together, then a duep sinus or emargination opposite 
to  the second inner angle, and behind this the tooth terminates in s narrow 
elongate process with two slight projecting angles on the external side 
only, none on the inside, This process behind the eecond inner angle is 
much less than half the length of the tooth. 

The only two specimens of this species hitherto examined are from 
the high plateaus of Northern Ladhk (Western Tibet). 

In the flgure given in the 'Scientitlc R e d t u  of tho Becorid Yukand Mission 
the celour is too dull and brown : it ohodd be more rufous. 
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2. Arvicola atrmheyi. (Teeth, Plate I. fig. C.) 

Arvicola stracheyi, OUjeld Thome, Ann. 4 Mag. Nat. Hist. Oct. 
1880, ser. 5, vol. vi. p. 332. 

&lour light brown, with a grey tinge above, white below ; forehead 
rather dusky; feet and tail white. 

Rur soft, long, slaty grey a t  the base ; on the back there i s  a pale 
whitish band on the hairs, a little way from the skin (this may, perhaps, be 
a11 individual peculiaiity or due to season, only one specimen being known) 
the first and third fourths of the length being slaty grey and the terminal 
fourth blownish yellow, some hairs with black tips being interspersed. 
On the lower parts the basal half of the hairs is grey, t l ~ e  terminal half 
white. 

Ears small, not projecting beyond the fur and thickly covered inside 
and out with moderately long hair. 

Feet of moderate size ; clams pale, overhung with hairs ; thumb quite 
rudimentary and clawless; fourth toe in the fore foot slightly longer than 1 
the second, and the third longer than the fourth by about the same differ- 
ence. In the hind foot the second and fourth toes are nearly equal, third ~ 
very little longer. Tarsus hairy below. 

Tail short (vertebm preserved), apparently not more than one fifth 
the length of tlie head and body, covered with white hairs, which exbnd 
half an inch beyond the end. 

inches. ................ Length of head and body 3.7 
,, tail without hairs. ................ 0.7 
,, tarsus and hind foot without clawe.. . 0.65 

The desc~iption and measurements are from a single dried skin 
brought by Capt. (now Lieut.-Cfen.) K. Strachey from Kumnon, and 
presented to the East-India Museum, where it was entered in the 
Catalogue as Cricetlur songam. When the zoological specimene of the  
East-India were incorporated in the British Museum, the skull was ex- 
tracted by Mr. Thomas and the real nature of the animal recognized. 

The following are the characters of the molar teeth :- 
Upper molar I, 5 spaces, 3 external and 3 internal aogloe. 

98 9 ,  11, 4 ,, 3 ,, ,, 2 ,, I, 

,¶ , 3 ,, 4 ,, 9, 2 ,, 9 ,  

Lower molar I, 7 ,, 5 ,, ,, 6 ,, ,, 
,t 9, 11, 5 ,, 8 ,, ,, 3 ,, '! 
1, 9, 1 ,  4 ,, 3 ,, 9, 3 . ,, 21 

The hinder upper molar much resemble8 that of A. ttoliczkawus, and 
like the latter, has two strong salient angles on the anterior portion of the 
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inner side followed by the straight inner edge of the long posterior lobe. 
On the outer side there are, anteriorly, two weak angles rather close to- 
gether, then a deep sinus opposite t o  the  second inner angle, and behind 
this tlie tooth terminates in a narrow elongate process with two slight 
angles on the outer side only ; none insid? This process, behind the 
second inner angle, is half the length of the tooth. 

I n  the first lolver molar the anterior inner and outer angles are almost 
rudimentary on the crown, but they form distinct folds 011 the sides of t h e  
tooth,. The first three spaces in  this tooth are confluent, tire first two 
especially are scarcely separable. The,same is the casu with the first and 
second spnces in the second lower molar, and witb the second and third 
spaces in the third;  in the latter case the two are just sufficiently distin. 
guishable t o  be counted apart. 

8. Arvicola wynnei. (Teeth, Plate I ,  fig. B.) 
Arvicola wynnei, w. Blanford, 8. 8. B. 1880, Vol. XLIX, Pt. 11, 

p. 244. 
Blorr above dark rich brown, with a slight greyish t i n g e t ;  head 

rufescent ; lower partis pale brown ; tail the same colour as the back ; feet 
covered with brown hairs above, soles pale. 

f i r  very soft ;  hairs very dark leaden grey, nearly bhck a t  the base, 
and for tliree fourths t o  four fifths of their l e~ lg th  on the back, t h e  tips 
being rufous-brown in general, some more or less grey ; the terminal por. 
tion on the lower parts pale brown. N o  longer haira on tlie h c k  ; a few 
scarcely exceeding the rest of the fur, on the  rump. The length of the 
hair on the back in skins collected in  the sunimer and autumn is half an 
inch or rather less. 

Ears sllort and rounded, completely concealed by the fur, thinly clad 
witb long hair on the external surface, and with short brown hair on tlie 
inside towards the border ; a tuf t  of long hair on the anterior edge of tlle 
inner surface. 

Whicrkers brown, the  lower greyish, the longest reaching the ear. 
;Feet moderate ; fore feet rather large ; claws long, compressed, white, 

not  overhung with long Iiairs. Thumb of fore foot short, with a short 
compressed claw ; the  middle toe exceeds the fourth by about half the 
length of the terminal phalanx ; the fourth is scarcely longer than the  
second, which extends by about the lengt$ of its last phalanx beyond the  
fifth. I n  the hind foot the  third toe is very little longer than the eecond, 

They are not counted in the original description ; but I think that similar folda 
&odd be noticed and they appear to be included by Rlaaiua. 

t In one specimen preserved in spirita the p:yieh tinge is wanting, and the 
coloar above dark chestnut. 
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which, again; is but little longer than the fourth. This exceecie the iiftb 
by more than the length of its last phalanx, and the fifth ia longer thnp 
the first by about half the same length. There are five pads or tubercles 
bel~eath the fore foot; the two hinder the largest, opposite to each other 
and to the base of the thumb ; the three distal pads small, and arranged 
in a triangle a t  the base of the toes. On the sole of the hind foot there 
are also five tubercles-two in front, one on each side of the base of the 
middle toe, another pair a t  the base of the two outer toes, tho outer nearer 
the distal extremity of the foot than the inner, and the fifth a t  the proxi- 
mal extremity of the naked sole, an$ about as far behiud that a t  t he  base 
of the fifth toe as the latter is from the pair a t  the baae of the middle toe. 
Lower portion of tarsus hairy. 

Tail between one third and one fourth the length of the head and 
'body, almost cylind~ical, diminisl~ing but little in thickness towards the  
end, clotl~ed with long hair a t  the base, and with short brown hair through- 
out the terminal three quarters of its length. The hairs only project one 
eighth to one fouith of an inch beyond the end of the tail. 

The following are the dimensions of the specimens, both adult males, 
in spirit* :- 

in. in 
Length of head and b3dy from nose to  vent ........ 4.75 3 6 
Tail from vent (hair at end not included) .......... 1.35 1-2 
Height of ear from orifice ........................ 0.26 0 26 
Breadth of ditto .............................. 0.25 0.26 
Length of fore foot without claws ................ 0.4 0 1 

...... 8 ,  hind foot and tarsus without claws 0.7 0.7 .................... 9 9  claw of middle toe 0.11 0.13 
The incisors are deep orange. The following are the characters of the 

molars :- 
Upper molar I, 5 spaces, 3 external and 3 internal angles. 

9 ,  ,, 11, 4 ,, 3 ,, ,, 2 ,, a ,  

9 ,  , 1 ,  4 ,, 8 ,, ,, 2 ,, 2, 

Tjower molar I, 7 ,, 4 ,, ,, 6 ,, ~8 

9 9  1, , ,, 3 ,, ,, 3 3, 3, 

P, 9 ,  1 1  ,, 3 2,  r, 3 ,r Y Y  

The two anterior upper molars resemble those i n  all other Himalayan 
druiG01~ except A. sikimensis and H. melanogaster, and in the majority 
of European and American forms. The hinder upper molar hw two small 
salient angles on the outer 8ide in front, much closer together and smaller 
than the two inner angles. Behind the second outer angle there is a sinus, 

Spirit-specimens always measure rather leae in the length of the body and ears 
than froshly -killed anirnula. 
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a very little deeper and somewhat broader than that between the first and 
second. The posterior portion of the tooth ia a nearly oval longitudinal 
lobe, forming rather more than one third the length, more prominent 
externally than internally, so as to form a blunt third external angle, but 
not sufficiently prominent on the inner side to form a third inner saliency. 
Tlie spacea or prisms of a tooth like this are always somewhat indefinite ; 
the first space is enclosed by the anterior outer and the corresponding inner 
angle ; the second is not aeparated from the first, and ia enclosed by the 
second outer angle, the third by the second inner angle, and the fourth 
corresponds to  the posterior lobe. 

In  the first lower molar the first three spaces are confluent, and so are 
the fourth and fifth. The anterior outer and inner angles project lees than 
those behind ; the first inner angle especially, which is close to the extre- 
mity of the tooth, and much in advance of the first outer angle, is weak 
end rounded; theee two anterior anglea enclose the first space, which is  
oblong-ovate, with its longer diameter diagonally placed. The third inner 
end outer angles are so nearly opposite to  each other that i t  ie almost a 
question whether the two spaces they enclose should not be considered as  
one. I n  the secend and third lower molars all the spacea are lozenge- 
shaped, the outer and inner angles being nearly or quite oppoeite t o  each 
other, and each space being bounded both by an exterior and an interior 
angle. The outer external anglee of the third lower molar are rather less 
prominent than the inner. The third inolar is considerabl J narrower than 
the second, and the second somewhat narrower than the first. 

The interparietal bone is subtriangular. The hinder margin, neglect- 
ing small projections and emarginations, runs nearly straight, and consista 
of two elightly concave halves meeting in a trifling angle, projecting in the 
middle ; the anterior margin is formed by two alrnoat straight lines meet- 
ing in the middle of the skull a t  an angle a little more open than a right 
angle, without any point projecting anteriorly beyond the angle. The 
naaala in the only skull I have extracted are elightly injured behind, 60 I 
cannot determine the shape of the posterior extremity ; the outer edge of 
each appears to  be convex throughout, not emarginate 

The following are the dimensions of a 8 k d  :- 
i n c h ~ .  

.......... Length from occipital plane t o  end of nasals 1.14 
,, of nasals .................................. 0.34 ........ Breadth across widest parta of zygomatic arches 0.74 
,, between orbits where narrowest ............a. 0'18 
,, of nasal bones in-front ...................... 0.14 ........................ ,, of interparietal bone 0.23 .................... Length of upper molars together 0'28 

14 
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Distance from upper molam to incisors ................. 0.38 
Length of lower jaw from condyle to symphysia ........ 0.76 

of lower molars together 0.27 ,, .................... 
Tliis species has been described from two specimens in spirit and two 

skins, procured at  the hill-station of Mari (Murree) in the Punjab by Mr. 
A. B. Wyrine, of the Geological Survey of India. All the specimens were 
captured, I believe, by a house-cat ; so the animal is probab!y common in 
the gardens of the etation. The native name is f i n i s  (Kunnees). 

There is in the British Museum a specimen in spirit of an ArvicoL 
of unknown locality, but probably Himalayan, and very possibly fmm 
Eashmir, having the same dentition as A. qnnei, but ditIerently colonred 
with larger ears. This specimen was obtained by purchase, together with 
a specimen of Neeokirr bengalmie (N. indica, Blyth and Jerdon) and 
some other mammals, all apparently Indian, but all supposed a t  the time 
to be from Africa. I shall not name a specimen of such dubious antece 
dents ; thew is not sufficient evidence that i t  ia even Indian, or that  it 
comes from the same country as the associated specimens ; but as it is far 
from improbable that i t  may prove to be Himalayan, the foliowing chnnc- 
ters may enable the species to be identified when met with :- 

Colour brown (about the same as a wild rabbit, not dark rufous brown 
like typical A. wynnei) above, whitish below. The tail much darker above 
than below. Feet brown above, similar in proportions and pda to those 
of A. wpnei. Ears rounded, projecting considerably beyond the fur. 
Teeth as in d. wynnsi. 

inchea 
Length of head and body from nose to vent ............ 4 

fail from vent (hair at  end not included). 1.3 ,, ....... 
Height of ear from orifice ......................... 0.42 
Breadth of ditto .................................. 0.37 
Length of forefoot without claws .................... 0.35 .. hindfoot and tarsus .,...................... 0.7 

It should be mentioned that the peculiar form of the last upper molar, 
characteristic of the Section dlticola, has hitherto only been found in 
Himalayan species of ArvicoZa. - 

4. Arvioola roylei. (Teeth, Plate I. fig. D.) 
Arvicola roylei, Gray, Ann. 4. Mag. Nag. Hint. Vol. X, p. 265 (1842) ; 

Bch~eber, Baugth. r9ippl. 111, p. 687 (1843) ; &bel, &isgtb. p. 613 
(1869) ; ? Blyth, Oat. 'at.arnm..Mus. Ads. 80c. p. I25 (1863) ; J ~ R ,  
Xammale of Idiu, No. 202, p. 216 (1867). 
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CbZm above yellowish brown,, rather rnfous in the middle of the 
back, below paler a i d  isabelline or fulvow ; tail brown above, white below ; 
feet apparently the aame colour as the lower parts. 

EiK dark slaty a t  the base and for about two thirds of the length, the 
terminal third being tawny a t  first, the tips partly brown, partly biack on 
the upper parts ; on the lower parts all the tips are tawny. 

&rs small, hairy, concealed by the fur. 
fleet small ; claws pale, short, overhung by hairs ; thumb in the fore 

foot very small, but with a distinct claw ; middle finger but little longer 
than the fourth, which is considerably longer than the second. The cha- 
racters of the toes in the hind feet, which are contracted in the dried skin, 
cannot be made out clearly. 

lbil nearly cylindrical, apparently rather more than a third of the 
length of head and body together, and covered with short hair, which only 
extends a ehort distance beyond the end, and is rather darker and more 
rufescent above than below. 

The measurements are taken from the dried skin (1) ; those given by 
Jerdon, from a specimen collected by himself, are added (2) as will be 
shewn preeently, it is not certain that this specimen was of tlie same 
species. 

(1) (2) 
in. in. 

Length of head and bodJ.. ............................... 3 3.76 
.................................... ,, of tail-vertebm 1'1 1.375 

,, of tarsus and hiud foot without claws ......... 0.8 
The following are the characters of the molar teeth :- 
Upper molar I, 6 spaces, 3 external and 3 internal angles. 

9, ,, 1194 ,, 3 ,, ,, 2 ,, 81 

9, , 1 ,  3 ,, a ,, ,, 8 ' 2 ,  9,  

Lower molar I ,  7 4 ,, ,, 6 ,, 9 ,  

9, ,, I I , b  ,, 3 ,, ,, 3 ,, 9 ,  

1, 9,  1 ,  3 ,, 3 ,, ,, 3 ,, 9 ,  

I n  the first upper molar the anterior outer angle is a little in front of 
the corresponding inner angle. The last upper molar ha8 three nearly 

Gray calla the oolonr dons-grey. h he nndonbtedly dwcribed the aame skin 
M I have examined, I can only aay that his ideas of coloration were different from 
mine, for it is dScult to believe that the colour haa changed from rufous-grey to yel- 
lowish brown. A change from yellowish brown to mfons-grey would be far more 
likely to m d t  had the speoimon been e x p o d  to light ; to the best of my belief, how- 
evar, the skin hse not been expoeed. Jerdon calla the colour sshy brown, with a tingo 
of n f o u  more or lese apparent; but he described digerent specimens, and as he did 
not examine the teeth it is by no mcane certain that they bclonged to the name epeciea. 
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equidistant outer angles, but the hollow between the two posterior anglea 
is much deeper than that between the two anterior, the three inner anglea 
are aleo nearly equidistant ; the hindmost portion of the tooth behind tbe 
third internal angle is a longitudinal lobe, forming about one third of the 
whole length, and without angles ; the anterior space is continued between 
the first inner and first and second outer angles ; the second spice corm- 
sponda to the second inner angle ; the third space ia enclosed by the  poets 
rior angle on each side and the lobe. 

I n  the first lower molar the anterior angle on each side is very amall 
and blunt, and there is a rudimentary fifth external angle in f m n t  ; the 
first and second spaces, the latter corresponding to the second inner angle, 
are not separate. In  tlie second lower molar the first space is coduent 
with tlie second, and the third with the fourth. Similarly in the  third. 
lower molar the first and second spaces are not distinct, nor are t he  third 
and fourth. 

The above description is from the single type, a dried akin in poor 
condition, obtained by Royle in Krrehmir. Jerdon states tha t  he found 
this species in Kunawar near Chini, and observed it on the Pir-Panjal pass, 
wuth of Kashmir ; but he bad no opportunity of comparing specimens ; 
and as so many additional species have since been described it is  possible 
the voles he saw may not have been A. roylei. The loaality given by 
Blyth (Pind DMun KhBn, in the Panjab) is probably, as already noticed, 
due to B mistake. 

6. Arvioola blanfordi. (Teeth, Mate I, fig. E.) 
Arvicola blanfordi, J.  8cuZly, Ann. & Mag. Nat. Hwt. NOV. 1880, 

Ber. 6, Vol. VI, B. 399. . 
0020w above rather light greyish brown, with a very slight rufous 

tinge, below greyish white ; feet white ; tail brown above, sullied white 
below. 

Tw soft, the hairs slaty grey a t  the base, and on the back for about 
three quarters of their length, the terminal fourth on the upper parts fawn- 
colour, numerous rather longer hairs with black tips being interspersed. 
On the lower parts the tips of the hairs are white. 

Ears of moderate size, rounded, projecting considerably beyond the 
fur, covered with moderately short hair inside near the margin, and out- 
side except on the anterior part of the outer surfaoe, where the hair is 
longer. 

Whisker* long, some of them extending beyond the tips of the earn, 
the greater portion white, a few dark brown. 

.zi'et.st of moderate size ; claws white, compressed, not long, overhung 
with long haire ; thumb of fore foot very small, almost rudimentary, but 
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furnished with a small claw ; middle finger very little longer than the 
fourth, but there is much more difference between the latter and the second, 
about as much as there is between the second and fifth. Tubercles beneath 
the fore foot five in number, all of good size and near together, three in a 
triangle a t  the baae of the middle toer, and two opposite to each other and 
to the base bf the thumb. I n  the hind foot the second and fourth toea are 
very nearly the =me length, and but very little ehorter than the third ; 
the fourth exceeds the fifth by rather more than the length of the  termi- 
nal phalanx of the former, and the difference between the fifth and first ir 
less, being about the length of the distai phalanx of the fifth toe. There 
are six pads or tubercles on the sole of the hind foot, the three inner much 
further apart than the three outer, the last outer being rather smaller than 
the rest, and the last inner pad, which ie considerably behind dl the 

being situated rather nearer to the most diitml tubercle than to the 
heel. Lower portion of taraue well covered with hair. 

Tail between one third and one half the length of the head and body, 
cylindrical, scarcely diminishing in diameter towards the tip, well clad with 
hair, which projects about one fifth of an inoh beyond the end of the verte- 

- bm. 
The following dimensions are (1) of a fresh adult male specimen taken 

by Dr. Scully, and (2) of an adult male in spirit :- 

(1) (2) 
in. in. 

Length of head and body from nose to vent ......... 4.56 3.9 
,, of tail from vent (hair at end not included) 2.05 1.9 

Length of ear from orifice ................................. 0.7 0.58 
Breadth of ear ............................................. 0.68 0.51 
Length of fore foot without claws ..................... 0.4 0.4 

,, of hind foot from heel with out claws.. ....... 0.75 0.76 
The molars have the following characters :- 

Upper molar I, 5 spaces, 3 external and 8 internal angles. 
1, 1, 11, 4 ,, 3 ,, ,, 2 ,, $9 

,, , 1 ,  4 3 ,, 8 ,, ,I 

LowermolarI ,7  ,, 4 ,, ,, 6 ,, $ 9  

1, ,, 11, 5 ,, 8 ,, ,, 8 ,, 9, 

,, 9, 111, 3 ,, 9 ,, ,, 8 ,, v 

I n  the firet upper molar the anterior outer angle ia distinctly nearer 
the hinder part of the jaw than the anterior inner angle. The third upper 
molar haa three nearly equidistant outer angles, the sinus intervening be- 
tween the second and third angle being much deeper than tbat between 
the first and second. The inner angles in this tooth are much more promi- 
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nent than the outer. The longitudinal lobe fonsing the posterior p o d ~  
of the bo th  behind the third intern$ angle is of mall lengfh, scaroely 
one fourth of the tooth ; there ere two rudimentary external and one 
internd angle on the lobe that are not counted. The spaces are not r e q  

different Erom tbose in A. royki, although one mom is counted; the first 
is bounded by the first internal and first two external angles ;'the second 
corresponh to the second internal angle ; the third, which is small, to the 
third external angle, whilst the fourth is iucluded by the third internal 
angle and the posterior lobe. 

On the first lower molar there is a mdimentary anterior external angle 
that has not been counted, the first internal angle is much smaller than the 
others, and the first external somewhat less prominent. . The first and 
second spaces, the latter corresponding to the second inner angle, are not 
separated. In  the third molar the aecond space is almost double, the two 
angles not being quite opposite, and i t  is a question whether this tooth 
should be considered as having 3 spaces or 4. , 

Interparietal with the hinder border almost straight ; each of the 
lateral margins forms an ogee curve, ooncave anteriorly, convex behind, and 
meeting the posterior margin at an angle rather less than a right angle. - 
The lateral angles are not produced ; the anterior angle projects very slight- 
ly forward. 

Dr. J. Scully hrte done me the honour of naming this Vole after me. 
I t  is found comlnouly on the mountains around Gilgit at  an elevation of 
9000 to 10,000 feet. It is closely allied in the ~tructure of the teeth to 
A. roylei, but differs widely in external characters, the tail and e m  being 
much longer and the coloration quite different. 

This species, in which the posterior lobe of the last upper molar is less 
developed than in the other four fo rm of the section, shows a prrssage t o  
PaZudzco2a. 

The firsf lower molar with normally 7 spaces, 4 or 6 external and 5 
internal angles ; the first upper molar with 6 spaces, 3 inner and 8 outer 
angles; the second with 4 spaces, 5 0ute.r and 2 inner angles ; the third 
not terminating in an elongate lobe. 

6. Arvioole blythi. (Teeth, Plate 11, 6g. B.) 

Phaiomys leucurue,'Blyth, J. A. S. B., 1863, YXXII, p. 89 ; pheobal8, 
J. A. d B., 1862, XXXI, p. 618 ; Sto2iczka, J. A. 8. B., 1865, 
XXXIV, p. 110. Nec Arvicola leucurus, fferbs (1862) ; idem, 
smertwfl(1873). 
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Arvicola blythi, U? B h f :  J. A. 8. B., 1876, XLIV, pt. 2, p. 107 ; id. 
Scientgc &ulk Second Y a r k a d  Miaion, Mammalia, p. 89, pL 
VIII ,  fig. 2, & pl. X, b. fig. 1. 
Cbhw above earthy brown (yellowiah brown with a greyish tinge), 

below brownish white. Feet the same colour as the underparts ; tail light 
brown. 

Bw eoft, the basal two thirds on the upper surface, and about one 
half on the lower, dark h t y  ; the tips on the upper surface of two kinds- 
the finer isabelline, the coarser dark brown, almost black ; tips on the 
abdomen brownish white. 

Ear8 small, round, not extending beyond the fur, thinly clad with 
light-brown hairs inside, more thickly and with longer hairs outside. 

Whwkm dark brown above, white below, the longest nearly an inch 
in length. 

fret of moderate size ; claws compressed, horn-coloured ; thumb short, 
with a short compreesed claw. 

Tail cylindrical, about one fourth to one third the length of the head 
and body, covered with short hair. 

The following dimensions are (1) from a fresh specimen taken by Dr. 
Stoliczka, (2) from another fresh specimen, a large female, by M i .  Theo- 
bald, (3) from an adult specimen in spirit :- 

(1) (2) (3) 
in. in. in.- 

.................................... Length of head and body 4 4.9 8.7 
........................ ,, of tail, without hairs at end 1.35 1'25 1.1 

,, of ear ................................................... 0.33 
Breadth of ear ............................................... 0.37 
Length of fore foot and claws .............................. 046 

,, of hind foot and claws .............................. 0.82 
,, of skull. ................................................ 1'03 

The following are the characters of the molar teeth :- 
Upper molar I, 6 spaces, 8 external and 3 internal ~ l a .  
,, ,, 11, 4 9 ,  8 9, ,, 2 3, 9, 

9, $9 111, 5 9, 8 ,a 8, 3 ,a ,I 

Lower molar I, 7 ,, 4 , . ,, 5 1, ,I 

,, 1, 11, 6 ,, 8 ,, ,a 3 9, at 

,, 9, 11134 ,, 2 ,, ,, 3 ,, 9, 

In the third upper molar all the internal angles are much more promi- 
nent than the outer, and the h t  two internal angles are more developed 
than the last. The first space is included by the firat internal and first 
external angle, the eecond space by the second external angle, the third by 
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the second internal, the fourth by the third external, and the fifth by the 
third internal angle ; the last two are not separate, but form together an 
inequilateral arrowhead,, the internal angle being nearer to the posterior 
extremity of the tooth, but directed forwards, and with a deeper notch in 
front of i t  than the other angles. 

I n  the first lower molar the first outer angle is much rounder and l e r  
prominent than the others. The third lower molar is peculiar, as the 
usual anterior outer angle is completely wanting,? and the first outer angle 
(corresponding to the second in other Amicole) is very small and not so 
prominent as the second, which, again, is inferior in size to each of the 
three inner angles. The first space corresponds t o  the first inner angle, the 
second space to the second inner and first outer, the third space t o  the 
second outer angle, and the fourth space to  the third inner angle. The 
l a ~ t  two spaces are confluent in some specimens. 

The interparietal has the hinder edge nearly straight, and the two 
lateral edges forming an ogee curve, the concave portion near the anterior 
angle, the convex external; the anterior angle slightly prominent, the 
lateral angles not so, each of the latter being a little less than a right 
angle. 

This species has been obtained in two parts of Western Tibet--on the 
banks of the Tsomoriri, a large lake north of Spiti, and in the country be- 
tween Leh and the Pankong lake in LadBk. Both places are a t  a consider- 
able elevation, over 13,000 feet above the sea  

7. Arvioola mandarin- P, var. (Teeth, Plate 11, fig. C.) 

P Arvicola mandarinus, A. Millre- Edwarde, Recherch Xamnif &u, 
p. 120, pl. XII ,  fig. 4, pl. YI I I ,  fig. 4. 

Golunda meltada, Bray (" var. or distinct speciea from Griffith's collection 
in Afghanistan"), Horsf. at. Xamm. Mw. E. I. Uo., p. I#. 
The following deecription ia that of the Afghan skin in the British 

Museum :- 
Colorr rufescent fulvous (light greyish rufeseent brown) above, white 

beneath ; tail the same aa the back ; feet whitish. 
Bur soft, basal two thirds leaden black ; tips isabelline (pale fulvous), 

a few slightly longer black tips interspersed throughout the dorsal surface. 
Ear8 short, concealed by the fur, hairy inside and out. 
Pcet of moderate size ; thumb of fore foot very short, but furnished 

In the description of the Mammalia of the Second Parkand Mission I d e e c n i  
this tooth aa composed of four lobee, the two posterior spacee being counted together. 

t A somewhat similar character is shown in Blasiue'a &m of the corresponding 
tooth in A. agrcrtii (Siiugh. Deukhl. p. 870) and in that of the pstrq~hilw-form of 
A. nivalid (ib. p. 860), but not to tho eame extent as in A. blythi. 



with a claw; clawe of moderate length, pale in colour, overhung by the 
hairs of the toea. I n  the fore foot the difference between the fourth and 
second toes is about double that between the third and fourth, and equal 
t o  that between the second and third. I n  the  hind foot the third toe is 
distinctly the longest, and there is but little difference between the second 
and fourth ; tarsue hairy beneath. 

I b i 2  about a quarter the length of the head and body (judging from 
the dried skin), covered with short hairs extending about + inch beyond 
the end. 

inchea 
Length of skin from nose to vent .............................. 4 
,, tail without hairs a t  end (the vertebrre preserved) ... 1 
,, hind foot, without claws ................................. 0.67 

The ekull extracted from the skin ie imperfect, and the hinder portion 
(including the interparietal) ia wanting. The nasals are rounded at  their 
posterior extremity ; they do not extend quite so far back as the premaxil- 
laries, and their outer edgea are slightly concave. The following are the 
charactera of the molar teeth :- 

Upper molar I, 6 spaces, 8 external and 3 internal angles. 
,, ,, I I , 4  ,, 3 ,, ,, 2 ,, ,* 
,, 9 ,  111, 6 ,, 4 ,, ,, 8 , - ,, 

Lower molar I, 7 ,, 6 ,, ,, 6 ,, 9, 

. 9, 9, 11, 6 ,, 8 ,, ,, 8 9, 9s 

,, 9,  1 1 1 9 %  ,, 2 ,, ,, 8 ,, 9 ,  

On the third upper molar there is a rudimentary fourth inner angle ; 
%he third and fourth outer angles are less marked than the others ; the 
spaceR might be reckoned either 4 or 6 ; the three fiist are well separated, 
but not those behind. I n  the first lower molar the two anterior external 
angles are blunt and ill-developed ; they, with the first internal angle, en- 
close one space. I n  the third lower molar, as in the corresponding tooth 
of A. blythi, the usual anterior external angle is entirely wanting ; the 
second and third spaces are imperfectly separated. 

The molars thus closely resemble those of A. blybhi, but thew ie an 
additional outer angle on the third upper molar and another on the first 
lower molar, whilst the first outer angle on the third lower molar is better 
developed and includes a space to  itself. These differences are not of 
speci6o vdue by themselves, but the external differences are more impor- 
tant. 

I have e d n e d  the types, two i n  number, of A. mmdarinus, in the 
P h  Museum (Jardin des Plantes), They are rather browner t h m  the 
Afghan specimen, but otherwise coincide very fairly ; they have a small 
thumb with a chw. The colour is light rufous-brown, and the fur is long 

1s 
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ancl soft, dark slaty at the bam, with isabelline (pale fulvons) tips. The 
molars have the following characters :- 

Upper molar I, 6 spaces, 8 external and 8 internal angles. 
,, ,, 11, 4 ,, 8 ,, 5, a ,, ,v 

,, ,, 111, 4 ,, 4 ,, ,, 8 ,, 9, 

Lower molar I, 7 ,, 4 ,, ,, 5 ,, 9, 

,, , 11, 6 ,, 3 ,, ,, 8 ,, 9 ,  

,, ,, 111, 8 ,, a ,, ,, 8 ,, ,t 

The two hinder external angles of the third upper molar are ill-deve- 
loped, and very possibly the last disappears in some cases ; the last space 
is formed by the two last outer and the laat inner angle. 

I t  will be aeen that the number of the spaces in the third upper and 
lower molars is not precisely the same, although the number of angles 
coincides. But the precise number of space% in these two teeth ie not of 
much importan&, and may even vary with age. 

The type waa collected by W. GrifEth in Afghanistan, and until tbe 
skull was examined was not known to be an Aroicokr. The exact locality 
is of course doubtful. 

8ection 111. NEODON. 
The first upper molar has 3 external and 4 internal angles ; the second 

8, both inside and out. The first lower molar haa 6 or 6 internal and 6 
external angles. 

8. Amioola sikhemifl. (Teeth, Plate I, fig. A.) 
" Neodon sikimensis, Hodgson," Horsfild, Ann. CJ Mag. Nat. Hbt. Ser. 

2, Vol. 111, p. 203 (1849); id. Cat. Mamm. Mwe. E. I. I.. pp. 146, 
146 (1851) ; id. P. 2. S. 1856, p. 401 ; Gray, Cat. Spas. Maam. #c. 
Nepal and !Pibet, Brit. blus. 2nd edit. (1863), No. 117, p. 11 ; Blytk, 
Cat. Mmm. A. Soc. (1863), No. 311, p. 125 ; J m h ,  Mnmm. Ind. 
(1 S67), No. 203, p. 217 ; W. B2nnf: Scient$o Bat. Second Parkond 
biission, Marmnalio, pp. 41, note, 42 (1879). 

Arvicola thricolis (thricotis), Hodgson, Oat. Spec. Mamm. cfo. N q a l  and 
!Pibet, Brit. dlue. 2nd edit. No. 116, p. 10 (not described). 

Arvicoh nigrescens, Hodgson, tom. cit. p. 11, (undescribed). 
Bicunedens perfuscue, Hodgson, tom. cit. p. 11, (undescribed). 
Phalcbua of Nepalese; Cheek yu, Xiranti;  Sing phuchi, Tibetan (ferte 

Hodgson). 
Colour above yellowish brown, almost golden brown, a dark brown 

minutely interspersed with yellow* ; below slaty grey, slightly washed with . 
fulvous. Tail the same colour as the back ; feet brown above. 

This is the colour in two specimene before me-one a dry skin, the other pre- 
mrved in spirit. Hornfield, however, whose deecription wan copied by Jerdon, de- 
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Picr soft, leeden grey a t  the baue ; the terminal fourth on the back 
light brown, almost tawny, with numerous rather longer black-tipped hairs 
intermixed. On the underparts the extreme tips only of the hair are 
whitish ; but here also longer and coarser hairs with dirty-white ends, are 
intermixed. 

B r a  not covered by the fur, but projecting for about half their 
length, rounded, very thinly clad inside and out with short dark-brown 
hair. A tuft of long hair on the base, jut below the orifice, and long hair 
on the anterior part of the outer surface. The anterior portion of the 
inner and posterior portion of the outer surface almost naked. 

Whisker8 of moderate length, extending to the e m ,  but not beyond 
them ; some black, others grey. 

B e t  of moderttte size ; claws horn-colour, not white, short, compress- 
ed, overhung by hairs, which often exceed the claw0 themselves in length. 
Thumb very short, but furnished with e small claw. The middle toe in 
the fore foot only just longer than the fourth, which exceeds the eecond by 
nearly the length of the terminal phalanx ; the fifth only comes short of 
the second by about half the same length. Tubercles on the sole of the 
fore foot 6 in number, the three anterior arranged in a triangle at the base 
of the four longer toes, the posterior pair opposite each other in a trans- 
verse line a t  the base of the thumb, that nearest the thumb being especial- 
ly large. I n  the hind foot the three middle toes d i e r  but little in 
length, the third just exceeding the fourth, whioh is a little longer than 
the second; the latter, by the length of its t e r m i d  phalanx, exceeds 
the fifth, and there is a still greater difference between the fifth and the 
first. The pads or tubercles are 6 in number, one, however, being very 
small and very possibly wanting* in some individuals; the two anterior 
are close together, the inner of the two being nearer the heel or proximal 
to the other, the third a little further back a t  the base of the fifth toe, the 
fourth at tbe base of the first, the posterior pair 8s far behind the second 
pair ns the fourth pad is behind the eecond ; the outer of the last pair is 
thus collsiderably in advance of the inner, and is small and rudimentary; 
the last of all is situated about halfway between the baee of the middle 
toe and the heel. The tarsus is almost naked below. 

!hi1 folly one third the length of the bead and body, or rather more, 
diminishing gradually (not rapidly) in thicknese behind, thinly o l d  with 
short brown hair, which projects but little beyond the end. 

&bed the colour above aa deep brownish black, with a slight runty M e ,  minutely 
and wpioualy grimled with hair8 of a deep ferruginous tint." This may indicate that 
some individasle are much more rufous than those I have examined. 

It waa wanting in the npecimens emmined by Hodgalson. 
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The following measurements are (1) tho= given by Hodgeon,* a p p  
rently from a freeh epecimen, (2) from an adult felnale specimen in 
spirite :- 

(1) (2) 
in. in. ......... Length of head and body from now to vent 4 7 5  4 

............ . Tail from vent (hair a t  end not included) 1-15 1.6 
Height of ear from orifice ................................. 0.5 
Breadth of ear ............................................. 0.35 

......... Length of fore foot (palma), without claws 0.44 0-35 ...... ,, of hind foot and tarsus, without claws 0.75 0.72 
There are 6 teak according to Hodgson, but 8 in his MS. notee. In 

tlie specimen before me I fiud two pairs on the breast, both postaxilk ; 
the inguinal mammre appear undeveloped, and cannot he distinctly traced. 
The true number must be 8 a t  least. 

Inciuors deep orange. The following are the characters of the molar 
teeth : - 

Upper molar I, 5 spacee, 8 external end 4 internal angles. 
9 ,  9 ,  1 ,  ,, 8 Y Y  JY 8 ,, $9 

111, 6 9 ,  8 3, ,, 4 ,, 3) 

Lower molar I, 9 ,, 5 ,, ,, 6 ,, By 

8, 9 5 2, 8 9 ,  ,, 8 9, 9, 

J Y  Y 'I1 9 Y Y  9 ,  Y Y  YS 

The hindmost inner angle of the first upper molar is much smaller 
than the others, and does not enclose a distinguishable space. The bind- 
most inner angles of the second and third upper molars are a h  smaller 
than the other angles of thoee teeth, and the enclosed spaces are not dis- 
tinctly separate from those preceding. In  the first lower molar the second 
space is imperfectly separated from the third, and the third from the fourth. 

This species has hitherto only been found in Sikkim, at  elevations of 
from 7000 to 10,000 feet. I t  inhabite forests, and, according to Hodgson, 
breeds in fallen trees. 

Amongst the original drawings of Nepalese and Sikkim Yammalia 
presented to the Zoological Society of London by Mr. Hodgeon, thew are 
figures of N e o h  sikimemir and Awioola thrMOtM, the name thricolu of 
the British Museum catalogue being manifestly a misprint. Theae sheets, 
like those bearing other drawings in the same colleotion, are covered with 
MS. notes on habits and structure, visceral anatomy, h., showing what a 
very large number of imporbnt observations Mr. Hodgson had accuma- 
lated. It may be added that when these drawings were made, the anatomy 
of allied European forms was very imperfectly known, but that, since fuller 

Horafield, from Hodpn'n MS., P. Z. 8. 1866, p. 401. 



descriptions have been published, a large proportion of the anatomical de- 
taih figured and explained in Mr. Hodgson's notes prove to be common to 
whole genera or even familiee. Such is  the crsse in the present instance. 
There appears nothing in the anatomy of A. rikirnenrir to distinguieh that 
species from European Voles. * 

The inteetinee in two specimens, both females, were 26 and 28 inches 
long, the caecum 8+ and 4 inches, and # wide, in one case 10 inches, in the 
other 13 from the anal end of the intestine. I n  a male the intestines 
messured 25 inches; the cmurn, 11 inchee from the an-, waa 6+ inches long 
and rather leee than half an inch broad. " Liver 3-lobed, each lobe divided, 
and a lobulua. Gall-bladder deeply imbedded in largest and central lobe, and 
having a large clear duct. Spleen 1 inch, tongue-shaped, and deep red." I n  
the stomach the two orifices are mid to  be about a quarter of an inch apart. 

Several meaauremente, evidently from fresh specimens, are given. 
They are useful ae showing to some extent the amount of variation. 

1 d 2, ? 8, juv. 4, d 6, 0 .  
in. in. in. ' in. in. 

.................. Length from nose to anus 4f Q Q 4 
,, ofheadtonape  .................... 1f If I+ 1+ 
,, from snout to fore angle of eye. .b .b 

............ ,, thence to base of ear + + i  i 4 - 8  
........................ ,, of ear entire .b .b i 

Breadth of free portion (messured from 
the skull) ................................. & ... & # 

............................ Length of tail 1+ 1* 1; I& 14 
.................. ,, palma and naib & & & # 

,, planta and nails (from oe calcis). JC H + + H 
Weight ....................................... If 02. If. 02. ... If 0 ~ .  102. 

No. 5 ia the type of Arvieola thkot is ,  which ie separately figured. It 
will be eeen that there is nothing in the dimensions to  show any difference 
from A. n'kimrmsia; the coloration is identical. But of several skins and 
specimens in spirit prueented by Mr. Hodgson, not one is marked ae A. 
thrieotis ; and ae the publication of the name does not appear to have been 
authorized by that gentleman, i t  is probable that  he had recognized the 
identity of the animal thue named with A. ~ k i r n d .  I n  (fray's second 
edition 02 the British Museum catalogue of Mr. ~ o d ~ s o n ' e  epecimens all 
that  is  stated of the species (which haa, of course, never been described in 
print) is :-" Hab. Darjiling, in woods near honaee. India Offioe, Nov. 
1852 (in spirits). Compare with Nmdon s i k i m m k  ?" From this i t  may 

For an account of the anatomy of A. amphibitu and A. agtutir see H. Beger, 
Zeibchrift gw. Naturniss. XXX, 1867, p. 146 ; and Retriq  Miiller'r M v .  1841, 
p. ma. 
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fairly be inferred that the type was one of the spirit-specimens recently 
received at  the British Museum from the East-India Mueeum. AU such 
specimens are unquestionably d. s i k i d .  

A11 Mr. Hodgeon's epecimens appear to have been obtained in Du- 
jiling itmlf or the immediate vicinity of the station. I n  one cane he obtained 
a male, female, and two young in a neet, saucer-shaped, made of mft grass, 
witl~out any lining, 6 inches in diameter. The neet was in a decayed fallen 
tree in the forest. The young were " 2+ iuchee long, hairy above, nude 
below, and blind ; the ears also closed." 

A story current amongst the people is noticed, to the eflect that  thia 
animal, which the Hindi-speaking Nepalese call PhoLdua, or Fruit-Eat, 
appeare at  long intervals, and is produced out of the fruit of a tree, a large 
speciea of wild olive, said, on Dr. Thomson's authority, to be common in 
the deep foreets of the central and northern region a t  7000 to 16,WO feet 
(neither the botanical nor Nepalese name of the tree is given in the MS. 
notes). It i~ probable, from the existence of this story, that these Voles, 
like eome other species of the genus, appear in much larger numbera at 
times. 

9. Arvioola melanogaater. (Teeth, Plate 11, fig. A.) I 
Arvicola melanogaster, A. Milne-Edwards, Nouv. Arch. du Huaeum, 1871, 

Vol. VII, p. 93 ; Rachsrch p o w  amair 6 l'hirtoire natwe2ls & , 
iKmif2rea, Vol. I, p. 2841, pls. XLIV, XLVI a. 
Colour above varying from dark brown with a greyish tinge to black- 

ieh brown, below anhy grey. Tail the same colour ss the back above, rather 
paler and greyer beneath. Feet brown above. I n  eome specimens the I 

head is lighter and Inore rufoue above than the back ; but in general them 
is no difference. Of a variety from Fokien several specimens are brigl~t 
rufous-brown above. The usual colour, however, is precisely the same ag 

in A. sdkimtnsw. 
ELT soft, dark leaden grey a t  the base, tips brown. I n  the darker 

specimens (one marked as killed in March) there are much coaraer hairs 
intermixed. In  the brown specimens this is not usually the caee ta ttle 
same extent, but there are a few longer black-tipped haire on the back and 
rump. 

Ikrrs projecting slightly beyond the fur by about one third of their 
length, not nenrly so much as in A. aikimensis, thinly clad with short hair 
inside and out, and with a tuft of long hair on the mterior inner margin 
Near the base. 

Whiskera dark brown, a few of the lower grey, the longest extending 
to the ears, but not beyond. 

.&et small ; claws white, compressed, moderate in length, only partly 1 
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overhung by hairs, which do not extend to the end. In the fore foot the 
thumb is quite rudimentary, but i t  haa a small claw. Third finger very 
little longer than the fourth, which exceeds the second ; pade five, three in 
a triangle a t  the base of the middle toes, two opposite to each other and to 
the base of the thumb. In  the hind foot the middle toe is the longest, aa 
nsusl, the second and fourth very little shorter and subequal ; there is a 
great difference between the second and fifth toe, less between the fifth 
and first. Five pade on the sole, besides a rudimentary mxth ; of the two 
anterior pairs the outer is a little more distal than the inner, and ]the rudi- 
mentary sixth pad is equally in advance of the fifth, which is a little nearer 
to the origin of the middle toe than to the heel. 

a i l  rather more than one third the length of the bead and M y ,  
slightly attenuate, covered with short haira that project very little beyond 
the end. 

The following dimensions are taken from three epeeimens in spirit in 
the Museum at the Jardin dee Plantea, Paris ; (1) ia a male and (2) a 
female from Moupin, (3) a female from Fokien :- 

(1) (2) (3) 
in. in. in. 

. Length of head and body from nose to vent.. 8-7 8.55 3.7 
,, tail from vent (hairs a t  end not in- 

.......................................... cluded) 1.4 1-85 3.6 
Height of ear from orifice ........................ 0.87 0.38 0.35 

......... Breadth oE ear 0.35 0.36 0.36 
Length of fore foot (palma) without clawe .. 0.35 0.34 0 35 

... ,, hind foot from heel without claws 0 6  0.6 0.66 
The incisors are deep orange. The following are the charmtern of the 

molar teeth :- 
Upper molar I, 6 spaces, 3 external and 4 internal angles. 
,, ,, 11, 6 ,, 3 3, 8 ,, 8, 

,, ,, 111, 4 ,, 8 o r 4  ,, 8 or 4 ,, 11 

Lower molar I, 6 to 8 6 ,, 6 or 6 ,, 9, 

,, ,, I I ,8  ,, 8 ,, 8 ,, 9 )  

9, I, III,8 ,, 8 9, 8 3, 9s 

As wan remarked by Milne-Edwards in his original description of this 
form, the spaces on the two sidw of many of the teeth are 80 nearly oppo- 
site that they must often be reckoned as one ; and as there is some varia- 
tion in the degree of alternation or coincidence, the number of spaces is 
not cbarauteriutio. Thia is especially the case in the anterior lower molar. 
In  the first upper molar spaces 5 and 6 coalesce. The last interior angle 
is frequently equal to the others, but is more commonly smaller. I n  the 
second upper molar the eecond and third spaces are imperfectly separated, 
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and so am the fourth and fifth ; sometime8 the tooth might be considered 
as having only three spaces. The last inner angle varies in size, but in 
usually equal or nearly equal to the next in front. I n  the last tooth the 
aecond and third spaces are not distinct-; the posterior portion of the h t h  
varies, generally (as in the example figured herewith) there is a h n g  
third angle inside, and another equally strong (the third) outside, and be- 
hind these is a U-shaped lobe with a weak external angle. Sometimes, 
however, the latter angle is wanting, whilat occasionally, on the other 
band, a fourth internal angle is also well developed, as in A. silimstwir; 
and in one specimen this is stronger than the corresponding inner angle. 

The anterior lower tooth also varies considerably. The angles on 
opposite sides are eometimes so perfectly parallel in position that there am 
only six spaces, the first and second being always imperfectly separated. 
The anterior inner angle too is very variable, being sometimee as strong .a 
in A. rikirnsnrir, sometimes altogether wanting. 

The following are the dimensions of a skull :- 
inch. 

Length from ocoipital plane to end of nasals ... 0.9 
Breadth acroee hinder part of eygomatic arches ... 0.56 

,, between orbits ... 0.19 
Length of nasal suture ... 0.24 
Breadth of interparietal ... 0.83 
Length of upper molar8 ... 0.22 
Distance between upper molars and incisors ... 0.25 
Length of lower jaw from angle to symphysia ... 0 55 

$3 ,, molars ... 0.24 
The interparietal is generally more or less pentagonal, the lateral 

extremities being usually truncated, though occasionally angulafe or sub- 
angulate. The posterior edge is usually nearly straight, sometimes convex, 
the two anterior edges very little concave, and the anterior angle verp 
slightly projecting. The n a d s  diminish regularly in breadth behind. 

Besides the original examples from Moupin and Western Sechuen, 
specimens have been sent to the Paris Museum from the western part of 
the province of Fokien, the South-western China. 

This species ia undoubtedly very close to A. uikimaMis, from whioh i t  
ia only distinguished by its shorter eara and feet, the characters of tho 
teeth not being s&iciently constant to serve as a eatisfactory distinction. 
It is far from improbable that intermediate forms may exist in the Bhutan 
and the other Eeetern Himalayan tracts intervening between Sikkim and 
Moupin. 
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The following Indian and Himalayan rats and mice have been iucor- 
rectly referred to the genus Arvicola :- 
Arvicok indicn, Gray and Hardwieke, Illustrations of Indian Zoology, I, 

pl. 11 ; = Mw (Nesokia) har'dwickii. 
drvicola bengalerurie, Gray and Hardmicke, Illustrations of Indian Zoology, 

11, pl. 21  ; = M i  (Nesokia) bmgalensie, [= Nesokia indica, Blyth 
and Jerdon ; Mw (Nesokia) blythianue, Anderson.] 

r1 Arvicola ? Neotoma, two sp. n.,pyctorhie and myothrix, nob.," Hodgson, 
J. A. 6. B., 1841, X, p. 915. 

rr  Arvicola ? myothrix, Hodgson," Rorsfield, P. Z. S., 1856, p. 401. 
These are the species very imperfectly described by Hodgson (Ann. 

& Mag. Nat. Hist. 1845, XV, p. 267) as Xue  7 pyctorhis and dizM 1 myo- 
thrix. The former proves, on an examination of the type in the British 
Museum by Mr. Thomas, to  have been founded on an aberrant individual 
of the common house and tree-rat of India (Mue rqfeeecene auctt.), and 
belongs to  the form called N u s  cspuicaudulis by Hodgson. The type of 
Xue myothrix is a skin without any skull; but I have no hesitation in 
identifying it with Cfolunda ellioti, to  which an affinity was suggested by 
Jerdon (' Mammals of India,' p. 214). 
"hvico2a? hydrophilus, Hodg~on," Gray, List of the Specimens of 
Marnmnlia in the British Museum, 1843, p. 119. 

This is Hue  1 hydropliluo, Hodgson, Ann. & Mag. Nat. Hist. 1845, 
XV, p. 267. No original type can be found, and i t  is quite uncertain what 
the species is. Mr. Thomas has endeavoured to identify it, but in vain. 
The figure in Hodgson's drawings shows a large mouse or small rat with a 
pure white belly, and might well be taken from a young individual of the 
common white-bellied Himalayan rat, Mue nitidue (= X i  rufeecem, var.), 
or of Hue  jerdoni (Leggada jerdoni, Blgth : this species is not a true 
Legyadu). - 

NoTE.-T~~ teeth figured in the accompanying plates are those of the 
right upper and right lower jaw, the anterior extremity uppermost, and the 
upper jaw teeth above the lower. It resulta from this arrangement that in 
the upper figures (upper teeth) the outer or external angles are to the left, 
the inner to  the right; whilst in the lower figures (lower jaw) the reverse 
ie the case, the outer side of the jaw being to  the right, the inner to the 
left. A11 the figures are enlarged 8 diameters. 
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X.-On Myospalax fuscicapillus, Blybh.-By W. T. BLAFOBD, F. IL S, &e. 
[Received May 8th ;-Read June let, 1881.1 

(With Plate 11, in part.) 

Forty years ago, some specimens of a rodent in the Society's collection 
were named by Mr. Blyth Georychue fwcocap i l lw .  It was not known at 
the tirne whence they were procured, but Mr. Blyth supposed that they 
came from the Himalayas. The first mention of the name was in 1811: 
in a list of specimens of skulls, and in the following year, a very brief ad 
imperfect description cf the enimal was given. 

No fuller account of the species was ever published The t r u e l d Q ,  
Quetta, appears to have been ascertained by the late Captain Hutton, the 
animal was noticed and a short description of ita habita given in his " Bough 
notes on the Zoology of Candahar" (J. A. 6. B., XV, p. 141.) It wrs in 
this paper that the new generic name Myospalaz appears t o  have been 
proposed for the first time: in a footnote, Mr. Blyth states that "this 
type differs from diyodea or the Lemming genus in the much greater iize 

and strength of the feet, in the elongation and protrusion of its upper 
incisive tusks, &c., and he adds that he will describe the form more p h -  
cularly, together with some other new rodents. That such was his inten- 
tion is apparent also from a letter to  the Honorary Secretary in 
the preceding volume of the Society's Journal,? in which Mr. Blytb re- 
quests that a figure of the animal and its skull might be prepared for 
publication. The request was granted, but apparently the plate was neva 
drawn, i t  wae certainly, so far aa I am aware, never published. In Mr. 
Blyth's Catalogue of the Mammalia, the specimens in the Society's collec- 
tion are recorded with references to all the accounts above noticed.$ So 
far aa I am aware the animal baa never been mentioned in European work4 
probably because the first brief notice escaped record in wiev'c  
Archiv. 

Recently, when occupied in determining the Amicokc of the 
layas, my attention was called to a specimen, brought by Mr. Qriffith from 
Afghanistan, that had long been in the old East India Company's M u ~ u m  

For references eee synonymy. 
t J. A. S. B., XIV, Proc. Oct. 1846, p. ciii. 
$ T h m  is Jso a brief allusion to thin species by Mr. Blgth in 1863, J. A. 8. B, 

XXXII, p. 89. 
4 The eame name J f y o p d u . ~  wan ~ubae~uently ueed by Bnandt, (Mem. Ad.  

Peteraburg 1856, IX, and by Cam and Gemtaecker, (Handbuch der Zoologic, 18% 
p. 108,) for the genus 19iph,m, the type of which wau named Hw mp- bl 
Laxmann in 1773. See A. Milne-Edwards, Rech. Marnm. pp. 71, t o .  
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and had finally been transferred to the British Museum. This proved t o  
be a true drviao2a (see previous paper) but in external characters it had 
some resemblance to Myoepaloxfuecicapil2ys, of which I had a distinct 
recollection. On my application, Dr. Anderson, Superintendent of the 
Indian Muaeum, was good enough to obtain the permission of the Trustees 
t o  send one of the specimens of Blyth's species and a skull to  London for 
me to examine. After comparing t h k  with, Mr. Thomas's assistance, I am 
unable to find that the animal hus ever been described elsewhere, and the 
most nearly allied known form appears to be the Russian B1Eobiucr talpinw. 
I cannot find any good generic character to  distinguish Myospalax from 
Blobiw,although the dierence between the two is considerable, and may 
induce some naturalists to separate them generically. For the present, I 
think the Quetta species may he called Ellobius fuscicapillua the following 
is  a description of the skin and skull, which, with the teeth, is figured on 
P1. 11. 

ELLOBIUB PUBCICUILLUB. 

G e o y c h  fuecocapalh, Blyth, J. A. S. B., 2841, X, p. 928; 1812, 
XI, p. 887. 

~yosplnxfwcocapil lur ,  Blyth, J. A. S. B., 1846, XV, p. 141 ; Cat 
Mam. Mus. As. Soc. p. 126. 

Colow on the upper parts buff, (very pale fulvous or light brownish 
yellow ;) except on the upper surface of the head, which is hair brown. 
Lower parts rather paler, tail nearly the srune colour as the back, feet 
p.1.. 

.& soft, light ashy grey a t  the base, and for rather more than half 
the  length, terminal portion on the back dirty light brownish yellow, no 
longer hairs on the back, a few towards the rump, and around the base of 
the tail ; these have not dark tips. On the head the hairs are brown 
throughout, in the middle of the belly yellowish white. The hair on the 
epecimen examined is short, being only inch long, in the middle of the 
back. 

Ear.conch rudimentary. 
m w k e r s  buff, the uppermost brown, none in the skin examined extends 

back beyond the eara 
Peet of moderate size, rather broad, toes long, olaws blunt, short, 

fonned for digging, horn-coloured, overhung by long hairs. In the forefoot 
the second is but little shorter than the third but considerably longer than 
the fourth, exceeding i t  by about the same amount as that by which the 
fourth itaulf extends beyond the fifth ; thumb very short, but with a claw 
nearly equal t o  that of the other toes. Pads beneath each ford foot 5 in 
number, the two anterior a t  the b e  of the thr9e middle toes, of these the 
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oubr  appears to  be double, (it is difEcult to be certain of the characters in 
a dried specimen ;) the third is inside the base of the 5th toe, the two 
posterior tubercles are considerably larger than the rest and the  inner ia 
rather more distal than the outer. On the hind foot the second toe in  
nearly ss long ae the third and considerably longer than the fourth, exceed- 
ing i t  by nearly the same amount as the fourth itself extends beyond t.he 
first, which again is but little longer than the fifth. There are 6 distinct 
pads or tubercles beneath the hind foot, arranged in 3 pairs ae usual, the 
inner pad of the second pair, a t  the base of the first toe, appears t o  be 
double, those forming the proximal pair are nearly opposite t o  each other 
and are rather nearer to  the anterior pair than to  the heel. The  whole 
planta to the heel is naked, though there are long hairs on the  sides of 
the feet. 

Tail very short, thinly clad with long light yellowish brown hair, t ha t  
extends 2c inch beyond the end. 

The following are the dimensions of tAa dried skin. 
inches. 

................................. Length nose to rump 5. 
,, tail, without hair a t  end ..................... 0.35 

..................... 91 forefoot without claws 0.67 
,, middle toe ditto .............................. 0.28 
, hindfoot from heel ditto .................. 0.85 
,, middle toe ditto .............................. 0.25 

The skull is that of an aged individual the occipital crest is  very 
strongly developed and the sutures too fully anchylosed for the shape of 
the interparietal to  be distinguished. The cranium is not quite perfect, 
the parts around the foramen magnum, inclhding the auditory bull=, having 
been cut away. Compared with the skulls of Aruicola, the moat striking 
differences are the greater thickness of all the bonee, the much greater 
de~elopment of the occipital crest, of the zygomatic arch, and of the bonee 
of the anterior or facial portion generally, as compared to the brain case. 
The measurements are :- 

inch. met. 
Length from middle of occipital plane to end of nasals ...... 1-34 

,, from paroccipital process to front of incisors ......... 1.62 -011 
,, of suture between nasals ................................. 0'47 -012 

Breadth across hinder part of zygomatic ai-ches ............... 1.1 -028 
,, across brain pan behind zygomatic process of squamosal 0.6 -015 
,, across frontals where narrowest between orbits ...... 0.28 -006 

Length of row of upper molars (crowns only) .................. 0.32 -008 
Distance from anterior end of upper molar to base of incisors 0.85 -014 
Length of anterior palatine foramina .................. ... ...... 0.14 -0035 
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Length from base of incisora to  posterior termination of palate 0.9 ,023 
Breadth of bony palate between front lobes of anterior molars 0.13 .0035 

.................. Length of lower jaw from angle to symphysis 1-12 .028 
..................... Height of ditto to end of coronoid process 0.6 -015 

.................................... Length of row of lower molars 0.32 -009 
The occipital plane slopes backwards. The upper surface of the skull 

is  rounded and slopes away more rapidly a t  the sides than in Ellobius 
tabinus or in Araicola, the sagittal crest is strong posteriorly, but sinks 
down in front. The nasals are nearly of the shape of a wine bottle with 
concave sides, the posterior termination is not pointed but truncated by 
the irregular zigzag suture, the outer margins are straight and nearly 
parallel for a short distance from the posterior end, then convex, and again 
in front sliglitly concave. The premaxilla extend further back than usual 
on the upper surface of the skull, and terminate posteriorly in points some 
distance behind both the end of the nasals and the origin of the zygornatic 
process of the maxilla. The zygomatic arch is very high in the middle and 
presents the peculiarity of the maxillar and squamosal processes meeting 
along the lower edge and forming a suture; the malar, a high but short 
bone, does not extend to  the lower margin, nearly two-thirds of the length 
of which is composed of the maxillar process. The infraorbital foramen is 
large, triangular when received from the front, not produced in the forln 
of a narrow slit below, and about one and a half times as high as broad. 

The anterior palatine foramina are very small and narrow, the poste- 
rior palatine foramina are numerous, relatively large, and situated in two 
deep grooves, occupying the greater part of the palate posteriorly. The 
opening of posterior nares is very narrow, much narrower than each of the 
broad pterygoid fosm. 

Teeth. The incisors are long and project forward considerably in both 
jaws, those in the upper jaw are of moderate breadth and flat in front; 
lower incisors narrower, and rounded in front. They are nearly white in 
both jaws. 

The row of upper molars is very slightly curved ; all the teeth are of 
nearly equal breadth. The first upper molar has 3 external and 3 internal 
angles, the internal (those to the right in the figure) being rather anterior 
to  the external. The slope from the hinder angle on each side to the pos- 
terior extremity of the tooth is concave, especially on the external side. 
The eecond tooth has 3 subequal angIes outside and terminates posteriorly 
in a rudimentary angle in contact with the hinder molars ; on the inside 
there are 3 angles first a small angle, then a larger one, there being no dis- 
tinct re-entering angle between the two, the re-entering angles between the 
second and third inner angles, and between the last and the first of the 
hinder tooth are square, not pointed. The third tooth has 8 outer and 2 
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inner angles, the outer are nearly equidistant, but there ie no reentering 
angle between the first and second, though there is between the aemnd and 
third, the posterior termination of the tooth is a very slightly projecting 
rounded lobe, and i t  may be noted th& each of the upper molars t m h  
in a somewhat similar lobe, an in Aruicok. 

In  the fimt lower molar there are 4 outer and 5 inner angles, the i h t  
on each side rounded and less prominent than the others, tile two hinder 
pairs on opposite sides of the tooth nearly opposite to each other ; the 
anterior extremity in a rounded lobe, nearly as broad as long, with a very 
blunt rounded angle inside, in advance of a still blunter one outside. The 
second and third lower molars have each 3 angles on each side, all nearly 
opposite to each other, the outer (thow to the right in the figure) being 
in each case a little in advance of the inner. I n  the second molar the 
angles inside and outside are nearly equal to each otber, in the posterior 
molar the inner angles are stronger than the outer, and the fist outer 
angle is less prominent than the otber two. 

The lower jaw is etrong, the coronoid process well developed, the 
tubercular projection corresponding to the posterior extremity of the lower 
incisor situated just outside and a little below the ooudyle, so as to make 
the latter appear almost double. 

Compared with Ellobiue tabinus, the differences presented by the 
form here described are numerous, but the external distinctions are lese 
striking than those shewn by the skull. E. ffuecicnpillw is larger, yel- 
lower, and rather paler-coloured, and the tail appears a little longer The 
base of the fur is much paler, that of E. tolpinue being almost black, that  
of E. fuscieapillus light grey. There are some slight dXferences too in the 
feet, e. g., the second toe of the fore foot in E. tmlpinus appears t o  be 
much shorter in proportion to the middle toe than in E. fmicnpillur. 
The feet too appear larger in the latter but i t  must be remembered that  
the comparison is made between dried skins. 

The hinder upper molar in E. talpinw is proportionately much shorter, 
the two anterior outer angles are close together, and the posterior lobe behind 
the hindmost outer angle is wanting. The second inner angle too is ill 
developed or obsolete. I n  the first tooth of the lower jaw there are only 
8 distinct external and 4 internal angles, instead of 4 and 5, and the ante- 
rior lobe is very slightly developed. 

The skulls of E. talpinus in the British Muaeum (two in number) 
differ greatly in form from that of E. fuscicapil2ue and are much mow 
Arvicoline, the facial bones being far less developed in proportion to  the 
brain cane, and the occipital crest very small. The eygometic arch is l e a  
high but similar in form and in the arrangement of the bones, the msuillar 
process, however, is not quite in contact with that of the squsmod  



1881.1 W. T. Blanford- On Myospalax fuscicapillus, Blyth. 128 

although the two approach each other very closely. The nasals have not the 
peculiar form that they have in E'..fuecieapillus, but are simply arcuate or 
convex externally, and the praemaxilb terminate posteriorlj opposite the 
end of the nasals and the origin of the zygomatic arch. The anterior 
palatine foramina, though small are not quite 80 minute as in the Quetta 
species, and the posterior portion of the palate is lees deeply grooved. The 
posterior nares and pterygoid foss~e are similarly shaped. I n  the lower 
jaw the coronoid process is shorter, and the angle is differently shaped, but 
the peculiar condyle is precisely similar, the tubercle at  the root of the 
incisor being just outside and below in both species. 

It is evident that if, as I believe, E. fuscicapillw belongs to the genus 
Ellobiw, the short description of that genus by Alston in his classification 
of the order Qlires* will need some modifioation, since the skull in the 
species now described is not very like that of Aruicola and the facial portion 
is more developed instead of less. 
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A8 Mr. wallace m c e  almaea to my papem on the Mollusca of the 
Segchelle Islands (pp. M5 and 416), which I wrote so long ago as 1868-9, I 
now wish to add a few remarks. Speaking solely from the conchological point 
of view, I would submit that there is certainly no necessity for presuming the 
existence of a continent, Lemuria ;" on the contrary, an archipelago, thickly 
studded with large islands, such as appear8 to be umnistakeably indicated in 
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(With Plates V, VI, & VII.) 

Mr. A. R. Wallace in his very interesting new work-' Island Life'- 
devotes a chapter to the Madagascar Group, and he comes to the conclu- 
sion that the presence there of the humerous and important Indo-Malayan 
forms cannot be accounted for by a former continental land connection, for 
which the term 'L Lemuria" has been suggested by an eminent zoologist. 
I f  I understand rightly, the distinguished author accounts for the presenco 
of these forms by their introduction fcrom Europe, and from consequently 
Asia, before the separation of Africa by the sea in early Tertiary times ; in 
another passage, he suggests the probable submergence of many lnrge 
islands, whose former position ie indicated a t  the present time by the 
banks and reefs of the Cargados, Chagos, Maldives, h., to account for 
the " transmission of organisms from the Indian Peninsula." 

Aa Mr. Wallace twice alludes to my papers on the Mollueca of the 
Segchelle Islands (pp. 405 and 416), which I wrote so long ago as 1868-9, I 
now wish to add a few remarks. Speaking solely from the conchological point 
of view, I would submit that there is certainly no necessity for presuming the 
existence of a continent, " Lemuria ;" on the contrary, an archipelago, thickly 
etudded with large islands, such as appearu to be unmistakeably indicated in 
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this region, presents lleveral points of greater probability judging from the 
character of the  existing liindshells, and I would quehion the former 
immediate land connection with the 111dian Peninsula. I think I can point 
out several remarkable features, which tend t o  show t h a t  this archipelago 
probably received ita Mollusca rather by a close connection with the 
Nicobars, Sumatra, Java, kc., and thus of course with the  Malayan Penin- 
sula. It is scarcely necessnry for me to mention Bhat the Mollusoa of 
the  Madagascar and Mascarene province givo no support to the  theory of 
an ancient emigration from Europe, so few fossil landshella of prete&iary 
times being known ; tho entire absence of the genus Helicina from the ter- 
tiary deposits of Europe as also from India proper and Ceylon a t  the 
present time, I oonsider very signifioant, as the genus from i t s  well-marked 
characters, i ts  robust substanoe, and local abundance could hardly have 
escaped attention. I ahowed in 1869 that  t h e  Scychelles poseem a 
species (a. tlicobtrldinna, Nevill) only just eeparable from others found 
in the Nicobara and adjoining  island^ ; M. Morelet again has lately 
described a moat remarkable extinct subfossil form from Mauritium os 
Helicina wdulata : this species ie closely allied to the  !L+ochtelb 
mouhoti of Pfeiffer from Cambodia, which, Dr. Dohrn has justly shown, 
cannot be classed with the Wes t  Indian species of a chat el la, b u t  must be 
referred to Hoticina; for these two species I suggest the  new subgenerio 
division Pesudo~oohateZZa; the  group baa ita nearest known allies in 
some Philippine forms. It will be important to endeavour to find out 
whether there are any fossil or subfossil forms of Helakina t o  be found 
i n  Madagaecar iteelf. The remarkable " Malagash" section of Megabaw- 
tWM, called Hainorio by Pfeiffer (= Masoaria, Angas), seems t o  me  much 
more cloeely allied t o  the Malayan and Philippine section Coptocheil~ 
of Qould than with the extinct European Tertiary forms. 

Omphulotropie in undoubtedly a most significant feature of t h e  shell. 
fauna oE the Mascarene Ialands, the genus not being known from Mad* 
gnacsr, the  Comoro, or Seychelle Islande ; it hae also never been eatabliehed , 
as found foasil in Europe, or living in India or Ceylon ; there is, however, , 
one tertiary fossil t o  which I would call the attention of conchologisb- 
the  Cbrdiorto- troohulw of Sandberger (' Vorwelt,' pl. XII, fig. 8), 
which I consider perhaps referable to Omphu2otmpis? Besides t h e  Mas- 
carene Group, t h e  genus is  found in great abundance and variety in the 
Polynesian Archipelago and can, according t o  my theory, be fairly trreed 
from the one region t o  the other. Excluding the  allied New-Zealand 
genus &aleo, several species hare been described from New Oaledonia, 
one from the  Solomon Islande, two from Ceram, one from Shanghai, 
one ( 0 .  &wtw of Qould from the Loo Choo Islands) h a s  been lately re- 
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walls a t  800 feet above the sea, two from Borneo, one from Amboyna, one 
from the New Hebrides, one from the Pelew Islands, three from the Nicobare, 
and two (possibly more) from the Andamane. I can scarcely believe tlie 
genns does not occur in Sumatra or J ~ v a ,  though i t  has not yet been re- 
corded from either, or indeed from the Malayan Peninsula. 

Another remarliable "Indian" type is the Oyathopoma blanfordi, 
H. Adams, which was first discovered by myself at  a considerable eletation 
on Mah6 one of the Seychelles. This is undoubtedly an exception to my 
theory that the L g  Indian" forms of the Madagascar province show a closer 
connection with Sumatra, $0. than with India proper: species of %a- 
fhopoma (remu lato) being Inmeroue in Bouth India and Ceylon, and 
also existing on the Bombay and Golconda Hills, as well ae a t  Darjiling, 

. in Aaeam, and a single species, (fide el. Theobald) in the Shan States ; the 
genus hitherto not being known from any other region. But elsewhere 
in thir paper I have endeavoured to prove that the genus Diadma of 
Pease from the Pacific Archipelago is not really separable, and I can 
also confirm the validity of Benson's spedee Oyathopomo tignarirrm from 
the Andamans, which Mr. W. T. Blanford has lately called in question, 
as I have rec.3ived several living specimens from my energetic, corre- 
spondent Mr. F. A. de Roepstorff, who has also sent me a single specimen 
of the true Omphalotropie d ie tminu,  Benson, se justly diecriminated from 
its  much commoner ally by Mr. Blanford, who has named the latter 
0. andermni. The occurrence of Cyatlioponur procerum, Blanfori, a t  
Beypore, close to the aea, is aleo worthy of note, in regard to  the geo- 
pp l i i ca l  distribution of the genus. 

As well as I can judge, there is no foseil represented in Bandberger's 
' Vorwelt,' which presenta any resemLlance to Qathopoma. The genus 
is of such small size that i t  may have been easily overlooked hitherto in 
the Blalayan province ;-Blrmford's genus Uyabtoprir, I consider as on 
an altogether different footing; I regard i t  as a strictly African genus, 
of which two species have made their way to India, two others to the 
Comoro Islands, and one (0. conoideum, Pfeiffer) to Mauritius ; Bowerby's 
habitat g1 Seychelles" for this last is undoubtedly erroneous and should 
be altogether ignored. The two large Seycl~elle species of r3tybdon 
(HelL)  have their nearest ally in H. ctpoideu, Lea, of the Philippines, and 
are all three evidently allied to the species of PRania, Albers (par8 A 
E'ucoehliaa, Theobald), of wliicll forms are known from Formosa (H. rwin- 
lioei), Tavoy (H mturnia), Solomon Island, Cambodia, Moluccas, Khasi 
Hills, kc. 

nlr. Wnllace in Vol. 11, p. 688, of his Qeogrnphical Distribution of 
Animals,' J870, Prof. Simdkrger in his ' Laud &c. Concl~glien der Vorwelt,' 
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and Prof. A. Nicholson in his ' Manual of Pdmiltulogy,' 1879, have d 
omitted to take cognizance of the four highly interesting and important 
species of fossil Helix described by Dr. Stoliczka in his Cretaceous hanr 1 
of South India, Vol. 11, 1867, three aa species of Anchistoma, Klein 
(more correctly ffmortolao, Helder) and one as a species of Mamcyclir, 
Beck. 

A11 of the above works therefore must be amended, to the e h t  that 
indubitable species of truo Helix are known from the Upper Cretaceous. 
I have carefully examined all the specimens of them Cretaceous Helie* 1 
so excellently figured by Dr. Stoliczka, and am of opinion he was quite 
right in referring three of the species to the subgenua ffonortona (= 
Anchirtoma), and I think i t  will interest Mona. Bourguignat and other 
conchologists to find the ance~tors of this, both in tertiary and m n t  
times, essentially European group, in so ancient a geological formation a 
that of the Cretaceoue rocks of South India. I consider Dr. Stoliaka to 
have been less happy in his remarks as to the affinity of these forms with 
our present Indian subgenera Plectopylir and Uoorilla, which seem to me 
entirely different groups. The fourth of these Cretaceous forms, the 
Macroyalia aarnatica of Stoliczka, is certainly not a species of true M m -  
cyclu, the type species of which is the South American H. lazata, FL, 
now said by Mone. Fischor to form a section of typical Helix. Dr. Sto- 
liczka's species evidently belongs t o  what is now known as Potwb, 
Helder, but to which of the sections, i t  is impossible to  say until better 
specimens are forthcoming. 

I n  addition to  the above recorded instances of landshells of proved 
greater antiquity than the Tertiary Period, I am indebted to Dr. Feist 
mantel for pointing out that three well preserved species have been de- 
scribed from the Coal Measures of Nova Scotia by Dr. Damson, DatobmUa 
meaki, hila (Uonulw) @cue, and Pupa (Dendropupa) actwta (from 
' L  the hollow trunk of an erect Sigillaria"), copies of the figures of the two 
latter being given in Nicholson's Manual ; these are doubtless the forms 
of Heliaidae alluded to by Wallace in his above quoted work from the 
Carboniferous ? Dr. Stoliczka, I .  c., page 6, also writes " Except the 
Boyria Berureii, which waa in 1859 described by myself from a Cretaceoa 
freshwater deposit in the North-Eaatern Alps, I am not aware that 
species of true Helicidae have been noticed from deposits lower tbsn the 
Eocene strata." Pfeiffer does not record this so-called Boysia, nor i n d d  
any of the above-mentioned Cretaceous Helices ; it  is, however, a very well 
characterized form, I should consider from the figure, posaibly correctly 
referred to Boyeia ; it  was found in tolerable abundance and is well figured 
in the Sitz. K. Ak. Wien, XXXVIII, 1859. This Boyria rewrii ha  
been latterly referred by Professor Sandberger to the genus r36rophosto- 



Deshayes, and is consequently mentioned as the most ancient species as yet 
discovered of the Cycloetomcea, in his magnificent work, insufficiently 
studied by Conchologists, on the Land und Siisswasser Conchylien cler 
Vorwelt, 1870-5. 

HELICAIUOH [ ~ U ~ T E R U ]  aaaommcne, G.-Ausfen and Nevill, PI. V, Fig. 23. 
Nevi& J. A. 8. B., 1877, Yomein [Ynnnan], p. 24, diam. 46, axk 11) mil., an 

Erlicariom magnipnu, "coll. J. Andereon" ; Nevill, Hmdlist 1, 1878, p. 16, as Eeli- 

carion [Aurtmia] maqn~mr; Godwin-Amten, P. Zool. 8. 1880, as Girda magnwa. 
I am quite unable to agree with Colonel Qdwin-Austen, in referring 

this species to Gir&a; if I were persuaded that i t  was the case, I should 
not hesitate in uniting Girario and Aurtenia. However, I consider both 
well characterized, if not as distinct genera, a t  least as well marked sections 
of Heliwrion, not only aa regards their ehells but also on account of the 
differences in the animals themselves. Awtenia haa a less " helicoid" and 
more " dug-like" ehell than true Helioarion, but is still always distinctly 
convoluted and of firm though fragile texture. Pfeiffer and the old school 
would have called them Vitrina. Gimicr has merely a membranaceou~ 
shell scarcely if at  all convoluted, more or less rudimentary ; old authors 
considered them as " slugs" and not as Helicidae at  all. 

HELICAEIOH [AUBTERIA] BESPLENDEBB, Nevill, P1. V, Fig. 24. 

J. A. 8. B., 1877, Bawdy and Bhamb, d. J. Andernon, M. D. 

Bpicil. Zool. 1780, as Eelis  &ometiona. 

Besides the typical specimene which I have already recorded in my 
'Handlist of Mollusea in the Indin Museum,' the following forms seem 
worthy of record :- 

var. m o m ,  Pfeiffer. 
Zeita. Mal. 1847, aa G i b h  antoni, from Monritiue [not Pupa antmi, Kiietor, 

1844, from Berbiae] ; *a gratrloupiana, Pfr. 1868, from Mauritina 

There are two specimens in the Museum, collected by myself in the 
Bois Sec,'' Savanne District, Mauritius. The above local name in my 

&Handlist' was unfortunately changed, during my absence on furlough in 
Europe, to "Dry Forest," a nameof no meaning ! 

var. B ~ S T B O E S A ,  nov. 

I n  1878 I noticed a reversed specimen in the museum a t  Lyons ; short- 
ly afterwards I was fortunately succeesful in purchasing a second specimen 
for the Indian Museum, out of the collection of the late Lombe Taylor. 
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C ~ I B B U ~  DUPORTIANUS, (3. Nevill,PL VI, Fig. 1. 

J. A. 8. Beng., 1870, p. 411, and I. e., 1871, p. 7, also B s n U  p. O, [sine 
deacr.] ; P. Zool. 8. 1868, p 260, animal described as that of '' Q. verripoCu" ; - p. 
w n ' p l i r ,  Pfr. wr. [not of FBrunaac]. 

I! aperte rinrcrta, nrbcy lindrioa, sd  eolidiwcu&,fiaido-coma, obliqm 
oonfmtim fortiter wlwta, coetie Z a t i a , M e i e  ; spiro cylindriea, in conrrrn 
perobtueum tarminata ; an$-. 7, contrsn'utculi, ultimrs peedontibur vi;r 
+or; apertura n r b v s r t k h ,  oaalw, s i w  d a t e  parktali; p h t .  h f e  
eqannum, palliL ludmwn, marginibus aa220 kvi jtmctia. 

Long. 144, diarn. 6) mil. Savanne District, Mauritius. 
The number of whorls, different eculpture, absence of parietal tooth, 

light yellow colouration, &c., easily distinguish thin rpecies from i t a n e a d  
ally Q. bacillut, Pfr. ; the animnl is &o different, aa can be seen by referencs 
to the Proc. Zool. Soc. 1868, p. 259 and 260 (Q. baoillvr and Q. amuipolir) ; 
i t  is perhaps Pfeiffer's Mauritian variety of P. vartipolis, but is oertainly 
not FQruseac's species from Bourbon (= P. funicuka, Val.),  re already 
poiuted out by Y. Morelet and myself. 

Deeply, openly umbilicate, the umbilicus partly covered by the defled- 
ed last whorl ; cylindrically ovate in shape, almost exactly like a gi,gantia 
1C. etenopylie; arcuately ribbed, ribs thick and rather distant; white, 
solid, with obtusely conoidal apex and distinct suture ; whorls 64, convexly 
tumid, narrow, the 4th and 6th of equal breadth, the last not so broad and 
very little higher, rounded at base and brought round in front, so aa to 
bring the aperture almost into the centre, or axis, of the shell, much rrs in 
E, :.rtmopylis, thus partially covering the umbilicus ; aperture vertical, 
contracted, quadrate, peristome anteriorly strongly sinuate, then very 
broadly reflected, quite straight, not oblique as in its ally, the columellar 
and basal margins more broadly reflected and boldly, evenly rounded instead 
of the former being nearly perpendicular as in E. atetwpylu, margins 
joined with a callosity, nearly straight, in the centre provided with a well 
developed prominent, perpendicular tooth (or fold), another strong, but 
less prominent fold within the outer lip, a t  base of the .above mentioued 
"sinus," that is where the peristome becomes markedly reflected, behind 
which there are some ten r i b  so clo&ly crowded together ae to  give 
almost the appearance of one very broad "varex," these ribs partially 
block up the umbilicus. 

Long. (vix) 6, diam. mar. 2# mil. 
I liave much pleasure in adopting, for this remarkable form, Mr. de 

Roepetorff's MS. name in honour of his late friend Dr. Moerch of Copen- 
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hagen, who contributed several exccllent papers towards our knowledge of 
the Mollusca of the Nicobars. 

Type, Indian Museum; centre of Great Nicobar, coll. F. A. de 
Roepstorff, Esq. 

Genus N A N ~ A ,  Gray. 
P. Zool. 8.1834, types H. trcnwrenrw, Miill. [Xuta], H. jwamka, Fkr. [Xutci], 

H. &lu, Miill. [Hmipbcta], E. cih-ina, Lin. [Xssta], H. monownalw, Lin. [Xcsta], 
H. claimillis, F6r. [Hmnipkcta], E. vitritMidcr, Deah. [Maerochlamyr], H. juliana, 
Gray [Xuta] and N. rtriata, Gray [Emiplscta] ; type restricted, Gray, P. ZooL 8. 
1847, p. 169, Helix cifrina, Lin.; = Xsrta, Albera, 1860, t y p  E. mtrina, Lin. ; - 
LgPkcpw~," Desmoalinq Bull. 80c. Lin. Bord. 111, 1829 [name inadmissible] ; 
p r  P = Slmopur, Quilding, Zwl. Journ. 111,1828. type 8. lividwe, Qaild. = Chrppya, 
Miirch, J. de C. 1867, [as Staapw had been previously used for a genus of Crustecea.1. 

The type of Gray's Nanincr is therefore H. &kina and not H. vitr i -  
no& [diaerochlavnye indico, Be.], as supposed by.  some authors. 

Benson himself distinctly admits the validity of Gray'e Nanino, over 
his MS. name of ~ a n ~ a h l a m ~ s  or d l ( ~ ~ ~ c h l a m y r  (ree Proc. Zool. Soc. 1884, 
p. 89, J. A. 8. B., 1836, and later on in the Annals and Mag.) ; had my 
Indian conchological friends referred to these papers, or to the J. A. 5. B., 
1832, p. 13, for the original and casual mention, in a footnote, of Benson's 
MS. name Macrochlomyr, I am sure they would never have attempted t o  
introduce so retrogade and ueelees a change, utterly unwarrantable in every 
way. Here is Benson's mention of the name in full,-gg Those (Ptmocyalur 
ep.) which I found, were, with several specimens of a Cyclostom, a reversed 
Cawaolla and Macrochlamyr ;"-then follows a foot-note,-" A new genus 
of the Belicidae separated by me from Helix, in consequence of the wide 
departure of t l ~ e  animal from the type of that genus." With this and e 
mere repetition of the name on page 76, ends the so-called description of 
Aiiwoohlamyr in 1832, although never claimed as such by Benson himself. 

Many authora (Benson inclurted) speak of hie genus Ibnychlamys 8a 

having been described in the Proc. Zool. Soc. 1834, but ae far as I can trace 
this is not strictly the cam. Benson appears to have sent a paper to  the 
society containing an excellent description of the aection, with the name 
TaychIamys attached ; the editor, however, changed i t  to Nonha,  stating 
that it had been found to be the same as Gray's genus described a few pagee 
previously; in the description the editor casually mentions that the form 
described was the 5nychhmyr of Benson, MS. It is very doubtful if 
8td~q~us is a section of Nunina a t  all ; in any case the former can have no 
claim, ae the name had previously been ueed for a genus of C4urtacdo, aa 
has been pointed out by Morch. 

The fact of the name Nonino having been employed by Risso in 1820 
ie I consider of no importance, as it IIU long ago been pointed out that. he 
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used the name for thc irnrnnture state of his own genus Cyclops; his nama 
Nanina was therefore null and void and should not bar Gray's genus. 

As Colonel Godwin-Austen has lucidly explained, though he draws a 
wrong conclusion, Nanina, Gray, is not the same as driophanta, Desmoulins, 
but equals the latter's group " Phereporae" ; it  would never do to adopt the 
specially separated eection or subgenus of Ariophnta for the whole group, 
any more than to replace Drapamaud's Pupa (1801) by the sectional name 
Vertigo of Miiller (1788), which was specially introduced for the forms 
with two tenLacles only. By the method now universally adopted by all 
the leading conchologists, all parties seem to me fairly treated. Gray haa 
his genus Nanina employed in a wide and comprehensive sense, as he in- 
tended. Desmoulins and Beneon have their names employed for their 
respective strictly limited sections as they both originally intended. Ber- 
son did not include Ariophantn in his dlacrochiamys, ae he calls i t  Caro- 
colla, nor did Desmoulins do so in the reversed case. 

NANINA [MACROCHL~Y~Y~] P8EUDOVJTlUNOIDE8, n. Sp. 

J. A. 8. B., 1832, pp. 13 and 76, ss 1ZTawocMamyr indiea, eina dmr. (not E. india, 
Pk.) ; H. vitrinoidm, (fray, P. Zool. 9. 1849, pl. 2, f. 1-3, cum a i m .  [not a. oirrimi*r, 
Deah.] ; = E.pctrosa, Be., purr,  [not of Hutton]. 

This is the common '' snail" throughout tlie plains of t he  Qangetic 
Delta, quite distinct, both as regards shell and animal, from i t s  close ally 
N.petmoa, Huttou, the type of wbich was from Minapore and which 
takes the place of the former in the higher regions of Lower Bellgal ; the 
two species were confused together by Mr. Benson under the name of N. 
irulica, which he afterwards united to Hutton's N. petrosa; he could have 
seen but few specimens of our Calcutta form and those probably not living 
ones ; Jdr. Hanley does not represent our species in his invaluable Coa 
Indica, but gives a very fair figure of N. petrosa. The two varieties of If 
petrosa recorded in my Handlist must be altogether elimirlated ; I am in- 
debted to my friends Colonel Mainwaring and Mr. J. Caldwell for other 
specimens from Lucknow and Monghyr of N. petrosa, and to  Mr. J. Wood- 
Mason for a fine series of N. pseudovitrinoicles from Silhet. 

I tliink Pfeiffer's P1. 110, figs. 10-12 of the Conch. Cab. 11, [not fip 
13-15] represents N. psetldovitrinoides. 

N-A [ M A C ~ C I I L A M Y ~  ?] ~IKRIQALIEN~IB,  Q. Nevill. 

I described this species, from Sikrigali in Behar, in my Handlid 
page 28 ; unfortunately the name mas misprinted N. n'krigailenuiu! I 
may also take this opportunity of recording that species No. 73, page 29 
I. c., should be N. cosdemoyi, not ' cotidemoyi ' as printed. Tlre species being 
called after Mons. Jacob de Cordenmy, a distinguished Mascarcnc botanist. 
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Subgenus ACUSTA, Albers. 
I n  my Hand-list, p. 45, I have >rroneously classed this group as a 

subgenus of Nanina. I t  is, however, a aubgenus of H e l k ,  not of Naninn ; 
I overlooked a note t o  that effect by Prof. von Martens, Moll. Ost-Asien, 
describing the jaw, &. 

TROCEOMOYLPHA PEBCOMPEEBBA, Blanford, PL V, Fig. 22. 
k. Zool. 8w. 1869, p. 448, Bham6, “toll. J. Andemn." 
I know of no other specimeu but the type, of which I now give a 

figure. 

HELIX (AEGIBTA) PEBPL~~PATA, Q. N e d ,  P1. .V, Fig. 21. 
J. A. 8. B., 1877, p. 19, Mimboo, Upper Burma, diam. 171, axin # mil. 

I now give rr figure of the type of this species, which is closely 
allied to the Indian H. tapeina on the one hand and to  the Chine~e K. 
trichotropis on the other. It waa discovered by Dr. Anderson a t  Mimboo, 
near the Yunnan frontier. I n  my Handlist, I have classed this group 
under the subgenus Plectotropis, Martens (1860, type H. e2egantiseimn, 
Pfr.), but I now consider that i t  is not separable from the previously described 
Aegirta, Albers (1850, type H. oooulur, Pfr.) ; Prof. Martens has lately given 
en important tabular arrangement of Aegista (restr.) in his ' Bnch.  Mitthei- 
lungen', Rd. I, Heft. 5-6, with figures and descriptions ; I fancy, however, 
the professor has overlooked an important locality I have recorded for H. 
trichtropis, a h . ,  Upper Burma ; perhaps, too, the localities recorded for 
E. retocincta 'I Sando and Ava" arc printer's errors for thorn given by A. 
Adams as 'I Sado and Awn-Sima" ; a t  any rate, I do not suppose Ave 
in Upper Burma or Sanda in Yunnan are intended. 

Subgenus ACAWS, Montfort. 

Tbe specimens of some of this group in the Indian Museum are in- 
correctly registered in my Hand-list, page 8 ; the entriee should be corrected 
as follows :- 

HELIX (ACAVUB) HBMASTOMA, Linnreus. 
Syst. Nat. X, 1758 ; Reeve, Con. Ic. fig. 366 and conch. Indim, pl. 127, fig. 2. 

30 Ceylon ; coll. H. F. Blanford and 8. Nevill, Esqm. 

var. YELANOTEAODE, Born. 
Index and Test. Yw. Vindob. 1780, ar, H. l.mdcucotragus; Reeve, I. c., fig. 866 0. 

and Conch. Indim, pl. 127, Ig. 3. 

10 Ceylon ; coll. H. F. Blanford and G. Nevill, Esqrs. 
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HELIX ( ACAWB) BUPEEBA, PfeifEer. 
Zeits. Mal. 1860, Ceylon; Reeve, I. c, 5g. 368. 

2 Ceylon ; coll. H. Nevill, Esq. 

VBr. B08EOLABIATA, llOV. 

Hanley and Theob., Con. Indica, pl. 127, fig. 4 aa H. supha. 
6 Ceylon ; coll. H. Nevill, Esq. 

A variety very different from PfeiEer's type, a fact apparently not 
noticed by Mr. Hanley. 

HELIX ( A c a w s )  w m ,  Pfeiffer. 

Malsk. Bliit. 1864, for Conchyl. Cab., fig. 1134 and Ed. nov. t. 3, fig. 9-10; sbo 
lieeve, fig. 576, (ea 8. nwkmotrqur, var.) and Conch. Indica, pL 127, fig. 6. 

10 Ceylon ; ex c. H. F. Blanford and (3. Nevill, Esqrs. 

H E L ~  ( A c A ~ B )  U B E V ~ E I ,  P f e i h r .  
Roc. Zool. Soc. Lond. 1856, Ceylon and Novit Conch., t. 84  5g. 6-7. 

3 Ceylon ; coll. H. Nevill, Esq. 

Subgenus Cosasra, Albers. 

According t o  Prof. C. Semper (Reise Philippinen, 1874), should be r 
section of Cochlootyla, not of Helix, as  given in m y  Hand-list, p. 114. The 
same is recorded, I .  c., of the subgenera Axina, Albers, and Ca2licochl& 
Hartm.  (emend.). 

The type ripecies of A x i m  was not, however, examined ; so I still cop 
sider this last as doubtful. 

Journ. As. Soc. Beng., 1876, Dihiri Parbat at 2000 it. 
This is my species No. 19, p. 127, of Hand-list, where I have em 

neously recorded the species a s  d. dajarmsie. 

S u b g ~ n u s  B ~ D o & ~ A ,  (3. Nevill. 

Hand-list, 1878, p. 127, type BuZ. ecylonicu*, Pfr. 

The animal of the type species of this very distinct and well.marked 
group was described by 6. L. L a y a d  (Ann. Mag. 1853), ae of a brilliant 
green colour, visible through the shell ; it feeds on t h e  Coffee Pknt ."  The 
group is recorded in Pfeiffer's Nomenclator (ed. Cleaain), 1879, a part d 
t h e  section Phengus of the genus Cochlostyla ! 
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B u ~ r l a m v e  (CEEASTU~J) JICKELUXUB, 8. Nevill, PI. VI, Fig. 2. 

Shell imperforate, or scarcely superficially rimate, elongntely oblong, 
moderately solid, longitudinally subobsoletely and obliquely striate, the 
strite distinct near the suture and dm near the peristome ; spire conically 
elongate, rather acutely pointed; whorls 6) or 7, the first s+ scarcely 
convex, increasing regularly and slowly, the last two distinctly convex, 
increasing rapidly, the last one unueually attenuately produced ; aperture 
eomewhat everted, compressed, considerably higher than broad, columellm 
broadly reflected, somewhat oblique. 

Long. 34, diam. 15  ; apert. alt. 15, lat. 10 mil. 
RAE. Wadela Plateau, Abyssinia; coll. W. T. Blanford, Esq. 
Type, Indian Museum, Calcutta. 
The dimensions of B. olivimi, Pfr., as originally described are- 
Long. 27, diam. 14 ; apert. alt. 14), lat. 8 mil. 
From this latter epecies, B. jickelionur can be dietinguiahed by the 

more pointed spire, less convex whorls, the last one especially being much 
kss  globose ; by the more or less obmlete sculpture, more oblique columella, 
more everted aperture, closed umbilicus, &c. 

&nu8 STENOQYBA, Shuttleworth. 

Bern. Mtth. 1864 ; type, reatr. H. and A. Adsmq 1866, Edb cdwreu, Born 

Subgenus G L E ~ ~ U U ,  Martens. 

A l h  Heli- II, 1860, type Aehtina gmma, Beneon. 

A genus of the family Cione22ida in Pfeiffer's Nornenclator (ed. Clessin), 
a classification which I consider altogether unjustifiable. I am afraid the 
group will prove not separable from 8ubulina, Beck, the type of which 
is the West Indian Helix oetona, Cliemnitz, in which case the latter name 
must have priority. Be this as i t  may be, Ach. paritura, and inaolufn, 
Gould, darnaudi and sennaarmis, Pfr., aa well aa eeveral other species, all 
from Africa-both East and West coaete--certainly belong to  fflaeulm. 

STENOQYBA (QLEB~ULA) o m s ,  Benson, MS. P1. V, Fig. 11 (Copy). 

Raeve, Conch. Icon. 1860, fig. 113, as dohatino orwu, Nilgiriq long. 154, diam. 7f 
mil., anfr. 7 (ex h e )  ; not A d .  wrcu, Pfeiffer (ae of "Benaon"), or of Nevill, Hand- 
liet I, p. 168. 

I am indebted to Colonel Beddome for a single specimen of the true 
8t. orm, k o m  Travancow. Anfr. 7 ; long. la+, diam. 7+ mil. 



Mr. Hanley in his valuable and careful notes in the Con. Indicr, 
p. 3% has already noticed the confusion of two distinct species under 
thie name. 

ST~OQYJU (Qmasma) PEEUDOREA~, n. sp. 
Pfeiffer, Mon. Eelic. 111, 1863, aa Acht ina  ~MI ,  Benaon, h€S. Nilg-. 

7 (P), long. 121, diam. 6 mil., not Ad. w q  Reeve (aa of Benson) 1850; Ne* 
Haadlint, I, p. 168, aa St. wrar. 

Nilgiri specimen0 collected by Mr. Blanford (which I take for my 
type) measure-long. 11, diam. 5 [vix] mil. and are of s i x  whorls only. 

var. B U B D E ~ H A Y E ~ I A N A ,  nov. 

Anfr. 6 ; long. 11, diam. 4+ mil. Type var. from the Anamdays, 
coll. Colonel Beddome; also from the P d n e y  Hills, coll. Rev. Fairbank. 

Reeve, Conch. Ioon. 1860, ss d o h t i n a  jmdoni, Nilgiris-a&. 7 to 8, long. 18, 
diam. 6 mil. (cz icons). 

PI. 78, fig. 10  of the Con. Indica represents a emslier form, of only 
14 mil. and with the spire more produced and the last whorl a little less 
convex. 

4 

STENOQYEA (GLES~WLA) ~ A Q I X I ~ A ,  Benaon, MS. P1. V, R g .  15 (Copy). 

Reeve, Conch. Icon. 1860, 5g. 87, aa Achatina n i e r i a a ,  anfr. 10, long. 28, dim. 
B mil. (a iconc) ; Con. Indica, PI. 36, fig. 6, as doh.  psroClcti (not d c k .  proftdi, W.). 

I have no doubt of the dietinctnese of Reeve's A. ailayirieo and 
Pfeiffer's A. perotteti, despite the fact that the former has been classed 
as a variety of the latter by Dr. Pfeiffer ; I have now given copies of the 
original type figures of both, which I tliink will convince most concho- 
logiste who have studied the genus. I have never seen a specimen of the 
true typical Sb. nilagirica, described by Reeve as " finely crenulah a t  the 
suture, then striated" kc. Colonel Beddome has, however, sent me specimens 
of what I consider a variety, though a very distinct one. 

var. P U E N O O ~ B I ~ ,  nov. 
Anfr. 11 ; long. 80, diam. 9b mil. 
Distinguished from both St. ailagirica and St. perottebi, not only by 

its greater size and more numerous whorls, but especially by the (throughout) 
regular and prominent striation, not creliulate a t  the suture; from St. 
aadnlica, Blanford, which it perbaps even more closely resembles, in general 
aspect a t  any rate, by the more abruptly tapering apical whor4 more 
arched columella, 8tc. 
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Nullaymullay mountains, Kurnool Dietrict, a t  2500 ft. 

S T ~ O G Y B ~ ( ~ ~ B B U L A ) P E E ~ T T E T I ,  Pfeiffer, PI. V, Figs. 17 and 17 a (Copies). 
Rev. Zool. 1842, Nilgiris-an&. 8, long. 22, diam. 9. mil. (not of Reeve, the Con. 

Indica, or Conch.-Cab. 11, P1. 26, figs. 16-17, as dchcrtinaprottcti). 

I have already remarked, under the preceding species, regarding the  
confusion of this species with Reeve's St. nilagirica ; I have given copies 
of Dr. Pfeiffer's two original figu;es; he describes the sculpture as "ad 
suturam striati." The specimens from Neddoowutton in the Nilgirie, 
recorded in my Handlist, are the only ones I have qeen of this species and 
they are unfortunately in bad condition. 

S T ~ O Q Y E A  (GLEBBULA) BEKBOKIAKA, Pfeiffer. 
P1. V, Figrl. 1 6  and 16 a (Copies). 

Zeita Malac. 1851, Nilgiris, anfr. 84, long. 18, diam. 6 i  mil.; Conch.-Cab. 11, 
PI. 26, figs. 12 and 13. 

I have thought i t  desirable also to give copies of the original figures 
of this epecies, as the one given in the Con. Indica is quite unrecognizable, 
Besides, Dr. Pfeiffer's figures seem to me to  show only 7+ whorls, whereas 
he describes it as having 8+, he also speaks of the suture as being 
'' cmfartim duntinclata." The Museum specimens from Kotagherry have 
only 7 whorls-long. 17, diam. 6 d l .  ; I have lately also received from 
Colonel Beddome five specimens from the Sispara Qhat, three of these 
agree well with type figures, the other two are a slight variety with rather 
more convexly rounded whorls. 

S T ~ O G Y E A  (GLEBBULA) FACULA, Benson, P1. V, Fig. 18  and 18a. (Copiee). 
Ann. Mag. 1860, Nilgiris, anfr. 74, long. 18, diam. 8 mil. for d c h t i n a  psrcttot i 

of Beera, fig. 102 (not of Pfr.). 

The only specimens in the Museum that I can consider rrs referable t o  
this species are three from the Pulney Hills-anfr. 9 ; long. 18, diam. 7+ 
mil. In sculpturu they agree with Benson'e description, " irregrlariter 
striatula" &c. ; anfr. ult. " antice Zeuiter remote plicato-etriato." Mr. 
Hanley himself points out that his representation of this species in the 
Con. Indicr is not an accurate one. 

~ O Q Y B A  (GLEBSULA) OBOPHILA, Benson, MS. P1. V, Fig. 19 (Copy). 
. 

Reeve, Conch. Icon. 1850, fig. 106, anfr. 7, long. 14 mil., aa dchatina mphikr, 
Nilgiri~ and Colombo; ide Pfr. = hin d .  ~ykmica.  

I give a copy of Reeve's original magnified figure of his A. orophila, 
as I am by no means convinced Dr. Pfeiffer is right in uniting it to his 
d. ceylaniea; to  judge from the figuree, I should say they were quite dis. 
tinct species. It may be that Beeve c o n f u d  two distinct forms, the one 
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figured (probably from the Nilgiris) a good and distinct species, the other 
from Ceylon a mere variety of St. ceylanica, which may have been sent, 
or shown, to Dr. Pfeiffer as A. orophila and caused him to  unite the two 
species. I have not myself seen any species of the group, St. nitm, 
ceylanica, punctogallana kc., from Continental India ; the very distinct 
St. oreas and peeudoreaa are the nearest I know of. Ach. mophila is not 
mentioned in the Con. Iudica. 

STENOQYBA (GLEBBULA) AMENTUM, Benson, MS. P1. V, Fig. 20 (Copy). 
Reeve, Conch. Icon. 1850, fig. 82, Howrah, as Achutincl amenturn, anfr. 84, long. 

SO, diam. 11 fez ieo~u) ; Benaon, Ann. Mag. 1860, Nerbudda Valley, long. 24 mil.; 
Pfeiffer, Mon. 111, anfr. 9, long. 22, diam. 7 mil.; Con. Indicj pl. 85, fig. 3. 

Dr. Pfeiffer in his Monogr. Helic. has apparently overlooked Benson's 
important notice of this species as above quoted. Mr. Hanley's excellent 
figure of Ach. ammtuni is doubtless from a Nerbuddr Valley specimen, 
with which it agrees exactly in measurements; long. 24, d k n .  9 mil.; 
it appears to  be a smaller and slightly different varietr from the type 
Howrah form. I have already recorded that this rare species has also 
been found a t  Ganjam by my friend Mr. Valentine Ball of the Geologid 
Survey ; it has not, however, been found again in the immediate vicinity of 
Calcutta. 

STENOQYBA ( G L E S S ~ A )  ~ U B F U ~ I F O ~ M I S ,  Blanford, PI. V, Fig. 13. 
P. Zod. 80c. 1869, P o r n  in Ynnnan at 3300: anfr. 8, long. 17f, diam. 6f mil. 

I give a figure of the unique type of this very distinct species, for 
which the Museum is indebted to Dr. J. Anderson's very euccessfd 
researches during the first Yunnan Expedition. It is the most northerly 
species of Glessula as yet known, no other species having been described 
from China or Japan; there are three or four species known from the 
Philippines, Borneo, and Sumatra ; in the main, however, the group appear6 
to be essentially an Indo-African one. No species is as yet known f ~ m  
the Andamans, Nicobars, Seychelles, or Mascarene Islands; evidently 
Gtcssula is a continental rather than an insular genus. 

~ T E P O Q Y B A  ((#LEENULA) BLABFOILD~A, Cf. Nevill, PI. V, Fig. 12. 
Joum. Baiat. Soc. Bepg. 1877, p. 26, Ponsee in Yunnan. 

Shell ovately turreted, solid, of a dark brown colour, two apical whorls 
smooth, the others sculptured with raised, coarse, longitudinal, nearly 
perpendicular strim, much crowded together and slightly flexuous on the 
laat whorl ; spire turreted, with very obtuse apex and excavated suture ; 
whorls six, scarcely convex, the last one rounded a t  base ; aperture verticd, 



subquadrilateral, with a much thickened white peristome ; columella broad- 
ly  reflected, thickened, white, curved, forming an acute tooth, with a well 
developed incised notch a t  its baee. 

Long. 7, diam. 3 mil. 
H a ~ . - P o ~ ~ s e e  (type) ; also from near Bhama. This species closely 

resembles Gleeoulo peguensie, Blanford, but is less convex, that is, more 
dender, and of thicker texture; i t  can also be easily distinguished by the 
characteristic, crowded, well-developed, nearly perpendicular, longitudinal 
striation, varying slightly in direction on each whorl, much as in many 
species of Pomabk.  The columella also is peculiar. 

Type, Indian Museum, Calcutta. 

S ~ m o o w a  (~LESSULA)  BOLLAMPATTIARA, Beddome. 

Con. Indim, P1. CLVI, fig. 1, a8 lL Achafina botfampotana," Beddome, MS. 
Long. 25), diam. 10 mil. ; whorla 7, of unusually solid substance. 
I am much indebted to Colonel Beddome for typical specimens of this 

very distinct and rare species, also for kindly informing me that it is found 
on the Bollampatty Bill, near Coimbatore a t  700(Y, and that the name 
should be spelt aa I have now given it, Mr. Hanley having misread the 
original label. 

BALEA D O ~ ~ A N A ,  n. sp. 

Shell of seven gradated, cylindrical whorls, increasing very gradually, 
the last one proportionately very short, apex obtuse ; brown, irregularly and 
indistinctly mottled with blue ; almost smooth, the somewhat irregular, 
rugose striae being nearly obsolete, even under a lens, except immediately 
behind the peristome; aperture markedly everted, 8s broad as high, 
cheatnut-brown within ; peristome broadly reflected, white, thickened, r g u -  
larly rounded below, columella broad, nearly straight, margins of aperture 
joined with a distint callosity, no parietal tooth. Long. lo+, diam. 3# mil. 

Hut.-Peru. 
The only other speciee I know of from Peru, or indeed from South 

America, is the B. peruviana of Philippi, which, however, has 8 to 9 whorls 
and measures long. 13 to 14, diam. 3 mil. ; I have named this interesting 
form, for which I am indebted to my friend Nons. P. Joly of Algiem, in 
honour of Dr. Henry Dohrn of Stettin. There are several very interesting 
new forms of Clawilia obtained by ihe same collector, in Mons. Joly's collec- 
tion. 

Type, Indian Museum, Calcutta; also in coll. Joly and Dohm. 

BALEA P Y E ~ A I C A ,  Bourguignat. 
Rev. and Xag. ZooL 1867, Pyreneeq long. 12, diam. 3 mil. 



Var. LUCHOXEXBIE, llOV. 

Vix perforata, anyuste firsiformi-turrita ; anfr. 8-9 aonvctiweulu, 
ultimo vix  majore, h i  rotundato ; aperbura oblonga, superne h a d  comet& 
peristomate exparno, marginibw callo vulido, had  tubercwkto, junctir. 

Long. 9, diam. 2+ mil. 
HAB.-Bagnitres de Lucbon, Pyrenees. 
Type var., Indian Museum, Calcutta; coll. G. Nevill, Esq. 

VERTIGO PBABLIXEXSIB, n. sp. 
Nevill, P m .  Zool. 80c. 1869, p. 65, an " Carychium, n, ap. F" 
Sbell resembles Ptcpa liknardiana, Crosee, from Rodriguez, but the 

epire i~ less produced and there is no trace of the conspicuous parietal tooth i 
apex remarkably obtuse; 44 whorls which increase very rapidly, the tint 
three more or less cylindrical, the last one moderately convex ; smooth, 
even under the lens no trace of sculpture is discernible; aperture trian- 
gular, regularly rounded a t  base, external margin somewhat obsoleklg 
sinuate; a strongly developed, transverse columellar tooth, three other 
palatal teetb, equidistant, the middle one the largest;, no parietal tooth. 

Long. 2 mil. 
HAB.-Island of Praslin, Seychelle Group. 
Type, Indian Museum, Calcutta. 

S U C C ~ E A  LONQI~CATA, Morelet. 
Moll. Portugal 1846, pl. V, fig. 1 ; Baudon, Joum. Conch. 1877, pL XI, 6g. 2, 

M 6. ehyam, var. longiacato and subvar., I. o. 1879, pL XI, fig. 6, se 6. c&galu, w. 
longiacata, subrar. Polini; Bourguignat, Esp. h c .  .~Yoo('M~u, p. 20, from Troy- (u 
possibly introduced). 

The Museum is indebted t o  Dr. J. Anderson for numerous specimens, 
peserved in spirit, from Mount Hermon in Palestine of this well charac- 
terized and very distinct species. How eo many co~lchologiste can hare 
confused it with S. elguns, Risso or 8. pfegeri, Rossm. w m b  to me 
almost incomprehensible. Probably in  most instances they had not seen 
the  real species a t  all, or only examined some wretched isolated specimen. 
The species haa only been hitherto recorded from Portugal, Algiers, Biar- 
ritz, and Troyes (?) ; this indubitable Palestine habitat is  therefore very 
important, more especially as no well authenticated species hrrs h n  M 

yet identified from Asia h lnor ,  though the genus haa been long known to 
occur there. 

These Mount Hermon specimens are perfectly undietinguishable from 
numerous specimens I possess frbm Maison Carrhe in the Province of Algiers ; 
the  latter again I carefully compared with typical Portuguese specimem 
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in the collections of MU.  Morelet and Crosse and found to be unmis- 
takeably of one and the same species. The variety, so well described 
and figured by Baudon in the Journ. de Conch. 1879 as var. Tolini, 
differs but very slightly, scarcely sufficiently to jilstify its separation, 
even as a variety, this was evidently also the opinion of M. Baudon 
when he wrote, I .  c. 1877 p. 173, " J'ai recu de hIM. BQrillon and de 
Folin de nornbreux specimens de S. longiscata des Basses Pyr6n6es par- 
faitement sernblables au type de Morelet." I found the variety Eblini 
tolerably abundant both a t  Biarritz and Bayonne. The differences between 
8. elegam and 8. longiscata are well shown by M. Baudon's excellent 
figures, I. c. 1879, PI. XI, fig. 6 and fig. 6 ; the former being 8. longiscata 
and the latter 8. elegane. 

SUCCWA Y A E ~ E R S I S ,  n. sp. PI. V, Fig. 10. 

Moll. Yarkand Mimion, 1878, ae 8. pfaywi, Rern., Tar. 
Shell oval, comparatively somewhat thick, of a bright amber colour, 

last whorl throughout closely, regularly, and undulably striated, s t r i s  
though distinct somewhat superficial, or not deeply incised ; spire shortly 
produced, strongly twisted, abruptly and strikingly bent back, apex sonie- 
what obtuse ; whorls 23, the last very large in proportion, narrowly pro- 
duced, that is not tumid or ventricose ; aperture considerably everted, 
very long in proportion to  its breadth, margins joined by a small amber 
coloured callosity, columellrr margin not thickened, nearly straight, beauti- 
fully gradually rounded a t  base. 

Long. 11, diam. 6 ; apert. alt. 74, lat. 4 mil. 
HAB.-Yarkand and Sasak Taka (Kashgar) ; coll. Dr. Stoliczka. 

Since I wrote my account of the Xollusca of the Yarkand Expedition, I 
have been able to collect and carefully examine numerous forms of t h s  
European Succinece, and have also had the advantage of studying the 
excellent and elaborate monographs of the French species by MM. Bour- 
guignat and Baudon (J .  de C. 1877 and 1870) ;' I now consider this 
Yarkand form as a distinct and well characterized species, nearest 
allied to 8. contorttcla, Baudon; the few whorls, the remarkable way in 
which the spire is abruptly bent back, the distinct and regular, though 
euperficial, striation, especially noticeable near the columellar margin, the 
everted aperture, &c. all enable the epeciee to be distinguished a t  a glance 
from others of the group of Suc. pfe~fiwi. 

Type, Indian Museum, Calcutta ; also in coll. vo~i Martens and Bouvier. 

Genus HYALIMAX, H. and A. Adams. 
Gen. Moll. 11,1855, an subgenus of Limaz, type L i , d  ~ r k w 5 d t r ,  Quoy ( inad- 

cimtly describod) ; am$. Fiecher, J. de C. 1867, aa genus allied to 8uaoinea. 

19 
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I n  my Hand-list I attributed this genus to Pro£. Fischer, which vim 
scarcely strictly accurate. I am indebted to Mr. Wood-Mason for the 
generic identification of a new slug, lately found st the Andamans by Mr. 
de Roepstorff, undoubtedly belonging to  Hyolimax. This, I consider, r 
very important discovery, especially as bearing upon my statement, i n  the 
introduction to this paper, of the remarkable affinities between the  land 
Nolluece of the Mascarene Islands kc.  and those of the Andaman and 
Nicobar groups kc. 

Xya2ima.z is not known from Continental India or Ceylon ; whereas 
three species are known from Mauritius and Bourbon, one from the NicobPrs, 
described by Morch in 1872 as Hyolirnax reinhardti, and finally t h e  new 
Andamanese form, now for the first time recorded. I trust Mr. W d -  
Mason will shortly carry out his present intention of giving us a detailed 
description of this curious " slug." I should not be surprised if Parmalla of 
Mr. H .  Adams, described from the Fiji Islands in the P. Z. 8. for 1867, 
prove to be an allied form to Hyalimax? 

LIMNAEA PHILIPP~ENSIB, n. sp. 

Shell scarcely rimate, small, horn coloured, conically globose, longitudin- 
ally striate under the lens ; spire short, apex rather pointed ; whorls four, 
the upper ones very small, scarcely convex, the last one very large in 
proportion, tumidly ventricose ; aperture ovate, large, proportionately 
unusually broad, margins joined by a thin callosity, outer margin boldly, 
convexly rounded ;' columella straight, very slightly twisted, broadly 
reflected, rounded a t  base. 

Long. 84, diam. 5+ ; apert. alt. S t ,  lat. 4 mil. 
HAB.-Lucban, Luzon (Philippines), coll. 8. Hungerford Esq. 
This is a small species of the group of Linnraea persgra, closely allied 

t o  the next species, of which indeed eome conchologiste may prefer to rank 
it as a geographical .variety. Both perhaps am geographical races, or 
subspecies, of L. o2[ulu, Gould, P. B. S. 1869 from Hongkong, sent me fmm 
that place and also from Stvatow by Surgeon-Major Hungerford, which 
again = L. peroia, Martens. 

LIMNAEA .4NDEB8ONIANA9 Nevill, PI. V, Fig. 9. 
J. Aniat. 800. Bengal, 1877, p. 26, Tunnnn at 4000 ft. ; var., Nevill, Ifoll. Yar- 

k i d  Erp. 1878, p. 9, Yarkand, not the var., I. c. from North Tangitan and Kashgar, 
which is L. pervia, Mart. ( = 6. ollula, Gld.). 

LIMNAEA YUNNANERBIB, NEVILL, P1. V, Fig. 8. 
J. G a t .  Soc. Bengal, 1877, p. 27, Sanda in Yunnan. 
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PEYBA HUR~EBFOEDIMA, n. sp. 

Shell convexly ovate, imperforate, moderately thick, scarcely t ~ m s -  
parent, somewhat obsoletely striate, s t r k  close, regular, slightly flcxuous ; 
yelloivish brown, generally covered with a dark coloured deposit; spire 
turretly produced, suture excavated, apex somewhat obtuse ; whorls 3:, 
increasing rapidly, convexly swollen ; aperture narrowly produced, as broad 
above as below, outer margin gradually rounded; columella somewhat 
reflected or thickened, twisted, bent a little backwards a t  base. 

Long. 13) to  14f, diam. 7& ; apert. alt. 8, lat. 4 mil. 
HAB.-Lucban, Luzon ; coll. R. Hungerford Esq. 
The only other Philippine, or indeed Malayan, species except Ph .  moluc- 

ceneis, Lesson, is Ph.  philippkna, Martens, Malak. Bliit. 1867 ; long. 19, 
diam. 12 mil. 

Kiister's PI. I, figs. 18-20 will give a rough idea of the general shape 
of Ph. hwgqjlwdiana. 

ACMELLA HUN~EEFOEDIUA, n. sp. P1. VII, Fig. 11. 

Shell, in shape like Acm. morektiana, Nev., but a little less turreted, 
deeply but narrowly umbilicate, smooth, polished, hyaline, so transparent 
that  often the axis can be traced nearly up the apex. Spire regularly 
conically pointed, suture excavated, narrowly marginate, or rather shelved, 
below, apex somewhat acute ; whorls .6, increasing very gradually and 
regularly, the last one convexly globose, faintly depressed near the very 
characteristic, profoundly excavate, though narrow, umbilicus ; aperture 
ovately rounded, outer margin regularly convexly rounded ; columella 
acutely angled about the middle (at the umbilicus), then straight and 
gradually rounded a t  base. 

Long. 3$, diam, 23  mil. 
Ha.--Quimaras (Philippines), living on the ground, amongst dead 

leaves, $c., in company with Cyclotus pusillus, Sow., var. nov., Nnnina 
caducior, ILv., specie8 of Cyclophorus and Ptvpina, kc. ; coll. Surgeon-Major 
R. Hungerford. 

This very interesting shell is the finest and largest species of the 
genus, as yet described ; it presents many interesting points of resemblance 
to my Acm. moreletiuna, Proc. Zool. Soc. London, 1879, P1. 59, fig. 4t, 
from Batti Malve (Nicobars). 

Type, Indian Museum, Calcutta ; also in coll. Dohrn and Hungerford. 

CYCLOTUB PUEILLUB, Sowerby. 
P. Z. 8. 1843, Lueon and Negros. 

VW. NANA, nOV. 
Differing from the type by its considerably smaller size, non-reflected 

perietome and comparatively slightly more developed spiral sculpture ; the 



living animal covers its shell with a thick coating of mud, arranged in a 
quasi-symmetrical manner, as  I have also seen in species of 8 w c k  
Pterocyclus, &c. ; the operculum externally ie distinctly concave. 

Diam. Gf, alt. 4) mil.-Cebu. 
Diam. 5.f, alt. 3 mil.-Guimaras. 

Pfeiffer records typical 0. pusillus, ex coll. Cuming, as diam. 11, 
alt. 6 mil. 

HAB.-Ccbu (type var.) and Guimaras. This small Cyc20tur w.s 
found tolerably abundantly by Surgeon-lfajor Hungerford, living on the 
ground, in company with ~pecies  of Pupina  and dcmella, &. 

Genus CYATHOPOMA, Blanford. 

Colonel Beddome has already pointed out, and I believe it is n o r  
generally accepted as  correct, t h a t  Jerdonia and iVychopoma, Blanford, 
can only be retrrined a s  sections or s u b g e ~ l e n  of Oyathpomo. Hitherto 
the  genus has been supposed t o  have a very limited range, but  this is not 
eo in  fact, as it extends as fa r  as  the Pacific Archipelago where t h e  species 
are known under the name of Diadelm, Pease ( = ffarettia, in Catal. PaeteI 
and Mus. Godef.) ; the type species of Pease's D i a d e m  (Pterogclor :') 
pn,.cus, Pease, 1865, from the Hervey Islands, is, as  regards i ts  shell, a true 
C y n t h o p o ~ ,  being wonderfully close t o  Cya. $Zocdnctum, only rather 
smaller : i ts  operculum ia correctly described by Pease as  follows :- 
#I  0. subcartilageurn, elevatim q i r a l i t e r  lamellatum, intua concarurn, bati . 
late re$exum;" the very concave shape gives i t  a striking resemblance 
t o  t l ~ a t  of many species of Pterocyclus. Beference to the original descrip- 
tion of the operculum of qathopoma will a t  once show tha t  no separation 
can be effected on this character only: " 0. truncate conoidcum, concentri- 
cum, multispirum, e duabtls laminis compositum; interna m e m b m n a c ~  
externa teutacea perconeava ; anfrnctuutn marginibars e x t m i u  i n  Iamclha 
testaceam, versus medium incurvatnm, interdlm pulchre seu@tam, eleaatu." 

I consider therefore tha t  Diadema must rank as a subgenus of 
Cyathopoma, distinguished by i ts  Pterocyclus-like operculum, and that 
it is of approximately equal value wit11 Jerdonia. The following is 
Blanford's original description of the operculum of J ~ & n i a : - # (  0. ~ 0 %  

aentricum, arctispirum, sulco m r g i n a l i  circurndatum, duplez ; i n t e a s  
membranaceum, extents testnceuln e t  ex anfr. aittaeformibue eompo&q 
puopue proximi interioris ~narginem externurn fegerite." 

It is very remarkable that  a t  the Hervey Islands another em& shell 
occurs wit11 all the characters of tlle sl~ell of Jerdonia and closely resem- 
bling, indeed, the type species J.  trochlea; this is the Glyclostomo biangulatur 
of Pease, P. Z. 9. 1864, referred t o  Cyclophorus (Ostodee) in the  Donu. 
Biomarckiunzlm and still more correctly, I consider, to Cyc&morpL of 
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Peaee, by von Martens in the Zool. Record for 1871, p. 162 ; I have 
extracted the operculum and find i t  to be something like t h a t  of Omphalo- 
trqpie, of thin, horny texture, with 4 t o  5 well defined whorls. 

Tile operculum of ? Diodema rotella, Pease, a small smooth form, 
something like a miniature Leptopoma luteurn, is not as yet known, and 
it is not present in  our single Museum specimen from Rarotonga. 

Boddome, P. Zool. S. 1875, p. 449, aa "probably e new species" from the A d -  
lays at 6600 ft. (under Cyo. slaturn, Bedd.). 

There is a single specimen in the Museum, for which we are indebted 
t o  Colonel Beddome ; t h e  species is a t  once distinguished by its being t h e  
only described species of the genus with an imperforate base ; I hope t o  
give a figure and more detailed description later on. 

Alt. 2+, diam. 2 mil. 

CYATHOPOMA BEEYABOYANUM, Beddome, P1. VI, Fig. 7. 
Proc ZooL Boc. 1876, Shevaroy and Yellagherry Hills (Salem District). 
I have thought i t  well to  publish the  three figures of this interesting 

form which had been prepared under the  directions of the late Dr. Stoliczka ; 
the  specimens are from the Shevroys. The  operculum externally presents 
a curious analogy to that  of some species of Turbo ; i t  is  convex, testace- 
ous, smooth, with only a very small and inconepicuous '' umbo," or opening, 
which is situated considerably above the  centre, consequently near the top 
of the aperture. 

CYATHOPOU ( J E ~ D o ~ )  B Q D O M E A ~ M ,  Nevill. 

Boddome, Proo. Zool. Boc. 1876, ae Cyathopoma fJsrdonia) blanfwdi, Tinnevelly 
h. at 4000 R., not Cya. bladordi, H. Adams, P. ZooL 8. 1868, Seychellee. 

PTEEOCYCLUB CYCLOPHOBO~EUB, n. sp. 

This is  a form that  has hitherto been confused with Pt. nnnue, Benson, 
t h e  shell is  more depressed and of thicker substance, resen~bling more 
closely Cyclopironrs sfenostoma, Sowerby, both in form and colouration ; it 
can be distinguished a t  a glance by tbe appatently constant absence of the  
conspicuous band a t  the periphery ; I intended, despite all the  above, to 
have merely separated i t  as  a subspecies, when I noticed that  all my Ana- 
mullay specimens have a much raised, concave operculum, whilst on t h e  
other hand in m y  single operculated specimen of PC. nanus i t  is only slightly 
r a i d ,  scarcely concave, &c. The Museum is indebted t o  Colonel Beddome 
for  three operculated specimens from the Anamullays, one of which I take 
as my type form. 

Alt. 8+, diam. 16 mil. ' 
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The same valued correspondent haa also sent me from the Anamubys 
two specimens of a light yellow (instead of darkish brown) wlour, scarcely 
if a t  all streaked or mottled, whereas my type has a more or less reticulate 
style of painting, for tlris form I propose the name var. subluteoh. 

Colonel Baddome has further sent two specimens, from the Anarndlays 
a t  2000 feet, of a smaller, rather solid form, in colouration &c. presenting 
remarkable analogy to Qclophoru.~ stenostoma ; this may be known v=. 
subslenostoma. 

I may mention here that the Colonel has also found in the Anamul lqs  
an allied, rather larger species, very strikingly streaked with " tiger-like" 
markings, with a somewhat similar operculum, but well characterized by 
the much more highly developed " wing" to  the peristome, for which he 
proposes the name Pt. conurtus, Beddome, n. sp. 

PTEBOCYCLUB XAXUS, Benson. 

Ann. Mag. 1861, Nilgirie, " taken with Pt. bilabiatur," diam. 29 mil. 
The Museum possesses three specimens from the collection of the 

late Dr. Stoliczka, unfortunately only labelled " South India." These 
agree exactly with the originaldescription and with PfeifEer's figures of a 
tjpical specimen, Conchylien Cabinet 11, P1. 49, figs. 81-3, at  once chersc- 
terized by the conspicuous band a t  the periphery, rather raised spire, and 
rather simple lip. Looking to the original description of Pt. bilabialus, 
as a guide to  the exact habitat of the type, apparently the neighbourhood 
of Salem will prove also to be the home of this form. 

Mixed with the above was a single specimen of an interesting, rather 
more richly painted, very fla't-spired form, with the whorls inc-ing a 
a little more slowly, the umbilicus a trifle more open, &c., tliie I p r o p  
to  distinguish a~ var. applanata. 

Alt. 7, diam. 13# mil. 

var. REFLEXILABRI~, nov. ( ? distinct species). 
A white apparently colourless form, with black apex and easily distin- 

guished from the preceding, as well as Pter. cyclophoroideus, by the fragile, 
broadly reflected and duplex peristome, rather differently shaped too above ; 
the operculum, in my single specimen, agrees with what I take to be the 
typical form ; i t  i~ very little raised, or concave. This specimen I purchased 
from the collection of the late Mr. Lombe Taylor, labelled " Khoondah 
Mountains, coll. Pirie". Mr. H. F. Blanford also possesses two specimen4 
labelled " Nilgiris ;" they are doubtless from the same habitat. 

CYCLOPHORU~ P E A L I ~ S ,  n. sp. PI. TI, Fig. 3 (vel C. s u B L a m I ~ a r n s ,  
Blf., var. PULIANA). 

J. A. 8. B. 1877, page 28, Naga Hills, axia 30, diam. 66 mil., aa C. rwbbevigatw 
Blf. var. pealiafia. 
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Openly and deeply umbilicate, conically somewhat depressedly turbi- 
nab, solid ; under the lens, the lower whorls are mast minutely decussately 
sculptured, the apical 2+ whorls on the other hand possessing charac- 
teristic, well marked, distant, longitudinal striation only, these stria 
being incised and vely obliquely flexuous; above the periphery a broad, 
white zone, above and below which there are crowded chestnut-brown 
bands, almost or altogether confluent, umbilical area white ; spire moderately 
raised, with the apex exserted in a " mammillate" manner, suture distinct ; 
\vl~orls 44, convex, the last one with a raised and somewhat rounded 
keel a t  the periphery, which becomes obsolete near the peristorno ; aperture 
almost round, oblique, of a bluish-white colour, peristome callously ex- 
panded, boldly and evenly rounded, colurnellar margin also evenly rounded, 
margins of a very characteristic, brilliant orange-red colour, joined by s 
well developed callosity of the same shade. 

Alb. 40), &am. 58 mil. 
Type, Indian Museum ; also in coll. Morelet, von Martens and Dohrn. 
Hab.-Naga Hills ; coll. S. E. Peal. 
This fine form which I have previously described and named in the 

Journal, I still consider may be better classed as a variety, though a very 
distinct one, of the smaller, mow depressed and white lipped C. eublaeui- 
gatus of Blanford. Nevertheless I have thought it well to give i t  here 
a regular specific name, with a detailed description, as a matter of conve- 
nience for such conchologists as m y  deem it worthy of specifio rrmk. 

CYCLOPHOBU~ (THEOB~LDIUB) ORITEB, n. sp. P1. VI, Fig. 4. 

Broadly and openly umbilicate, eolid, depressed, subdiscoidal, covered 
with a rather thick, smooth, bright yellow, or horn-coloured, epidermis, 
throughout under the lens very minutely, closely, obliquely striated ; spire 
perfectly flat, suture excavate; whorls 4, the last one perfectly round, 
increasing unusually rapidly in size ; aperture circular, peristome double, 
the  outer margin above near the body whorl, being slightly subangulately 
produced, showing a distinct transition to the " wing-like" process of 
Pterocyclus, columellar margin oblique, the duplication of the peristome 
becoming obsolete. 

Operculum thin, horny, slightly immersed, flat, composed of five or 
six acutely defined volutione. 

Alt. 54, diam. 14& mil. 
Type, Indian Museum ; from ~ i k k i m ,  Chola Range, at 11,000 ft.  
This interesting species, No. 73, page 276, of my Hand-list, is very 

distinct from its allies of South India and Ceylon. 
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CYCMPHORU~ BPEcIOsUe, Philippi. 
Zeita. Hal. 1847, Hab. ?, alt. 35, dinm. 61 mil. 

Var. AUIZEOLABRIB, Nevill. 
Handlist I, 1878, p. 207, Burma (erron.). 
I am much indebted to  Mr. Wood-Mason for the information nemarry 

t o  establish the exact home of this well characterized and very beantiM 
form, almost deserving of specific rank. 

A second specimen, in more perfect condition, having been obtained 
by E. W. Dun, Esq., of H. M.'s 34th Regiment, N. I. (whilst sccornpanp 
ing Major M. 0. Boyd on his recent mission to the Lushai Chiefs) on a 
ridge within 10 miles of Lushai Haut. 

Alt. 41+, diam. 59, perist. crass. 8 mil. 

CYCLOPIIOBUB FORYOBAERBIB, n. Sp. 
Pfaiffer, Nov. Conch. 11, 1864, P1. 68, flgs. 1G16,  Formosa, an C. rrtrltatur, m.? 

Surgeon-Major Hungerford who has lately found numerous living 
specimens, both of tlie Formosan form and of the Hongkong C. ~ l t ~ t u ,  
Ffr. considers them undoubtedly specifically separable. With  this view, 
I entirely agree ; Pfeiffer himself indeed appears to have been i n  consider- 
able doubt on the subject. 

Type, Indian Museum, Calcutta ; also in coll. Beddome, Hungerford, 
D o h ,  &c. 

PUP~NA GUIMABABERBIS, n. Sp. 
Very closely allied to the Cebu P. bicanaliculota, Sow. ; smaller, 

more compressed, apex slightly more obtuse, of a light redtlish-brown 
colour, smooth, of a thicker and less transparent substance; the  upper 
whorls a little more convex, the laat two (especially the last) markrd- 
ly less tumidly swollen ; aperture smaller, rounder, with the slight deflee- 
tion of the outer margin above less developed, the  parietal plication 
stronger, less obliquely twisted, columellar characters much the same. 

Long. 6, diam. 3 i  mil. 
Cebu specimens of P. bicancrliculata measure, long. 7, diam. 4+ mil. 
HAB.-Guimaras ; coll. Surgeon-Major R. Hungerford. 
By some this Quimaras form may be considered as a geographid 

dariety of P. bictinaliculata ; its characters seem to me, however, to com- 
pel specific separation. 

PUPINA nmoEsponDImA, Nevill, PI. VI, Fig. 6. 
Handlist I, 1878, " Aeadden Rv.," long. 8f, diam. 6 mil. 
I have nothing to add to  my above given description of this very distinct 

species, but i t  is ilecesswy for me to correct my altogether mistaken read- 
illg of the original label of the locality sent me by its discoverer-Surgeon- 
Major 11. Hungerford-it should read "Hsaddan Koo, Salweeu Valley." 



CATAELUS TonTuosus, Chemnita. 
Conch.-Cab. I, Vol. XI, 1795, figs. 1882-3, " Nicobar Islands," aa f i r b o  tortuosuu. 
Mr. Benson long ago expreseed his belief that this most remarlcable 

form would prove to be a native of South India and not of the Nicobsrs. 
If this were the case, i t  could scarcely have escaped the researches of so 
indefatigable a naturalist as Colonel Beddome; nor has it-the Colonel 
having lately found a single specimen on the Hills N. E. of Trevandrum at  
2500 feet, which he has most generously presented to the 1ndi;n hfuseunl; 
the apical portion is unfortunately broken away, but the remainder agrees 
well with the somewhat crude original figure and the much better ones of 
Sowerby in the Thesaurus and Con. Indica. 

ALYCAEU~ ason!j!ms, n. sp. PI. VI, Fig. 6. 
Openly and widely umbilicate, much depressed, solid, bright corneous 

brown, closely, evenly and regularly ribbed, ribs somewhat superficial, scarcely 
flexuous, close-set, for a short distance a t  the sutural tube more crowded 
and more strongly developed ; apire scarcely elevate, apex obtuse ; whorls 
4, regularly evenly rounded, constriction scarcely defined, sutural tube 
short (about 1 mil.) ; aperture circular, peristome slightly thickened, but not 
double ; operculum thick, black, and concave. 

Hab.-Sikkim, a t  11,000 ft. 
Diam. 5+, alt. 8-& mil. 
A well marked form, reminding one of A. expatriatzrs ; the depressed 

form, very open umbilicus, and scarcely distinguishable constriction are all 
good-characters. 

ALYCAEUB H U N Q E R F O B D ~ B ,  n. sp. 

Shell depressed, in shape resembling the preceding, but markedly 
less openly umbilieate; solid, more or less of a pinkieh hue, irregularly 
spirally striate on the upper two whorls, then distantly ribbed, t he  ribs 
becoming gradually more acutely raised, and consequently more prominent, 
a little more close-set a t  the sutural tube, the difference not beiug very 
noticeable as in the preceding, ribs behind the peristome acute, prominent, 
distant; spire scarcely elevate, apex obtuse, peculiarly, abruptly and pro- 
minently raised, slightly twisted ; whorls 4 (or 4) ?), compreseedly convex, 
having a sliglitly subangulate appearance at base, where the sculpture 
i s  as well defined as i t  is above ; constriction slightly developed, rather 
produced, much as in A. rtoliczkii, sutural tube short as in the preceding ; 
aperture circular, peristome remarkably thickened, generally divtinctly 
triple, but sometimes only double, forming a slight projection over the 
urn bilical area. 

Dixm. 4, alt. 2 mil. 
20 



160 G. Nevill. -New or little-krrotan [No. 3, 

Found tolerably abundant a t  Tamaui by Surgeon-Major R Hunger- 
fold ; the first species described from Formosa belonging to the seetion 
Uhanx, the only other species known being d ly .  (Dwyoj  a w i ~ ,  
H. Adams. 

D I P L O M M A T ~  WNQEBWBDIANA, n. sp. 

Dextral, imperforate, conically ovate, rather solid, of a golden bmva 
colour, sometimes wllite or nearly so ; spire conical, ndt attenuate, apex 
obtuse, suture impressed ; whorls 6 tumidly, convexly swollen, the upper 
ones lightly, regularly striate, the striation almost obsolete on the antepe- 
nultimate whorl and altogether so on the last one ; aperture nearly cire&r, 
margins joined with a beautifully arched callosity, conspicuouely ~d 
and thus defined on its outer margin, the double peristome usually ofr 
briglit orange colour is boldly and evenly rounded, the colulnellar rmrgin 
is  scarcely oblique, only very slightly suhngulate a t  base, with a tolerably 
prominent fold or tooth. 

Long. 3, diam. 13 mil. 
Found by Surgeon-Major R. Hungerford a t  Kulung in Formosa In 

sculpture i t  somewhat resembles D. ssmisculpta, Blf. I know no I n d i  
species with the whorls so regular in shape and evenly rounded, the ante- 
penultimate as usual being a little the broadest; the columellar margin 
is  also more rounded than usual and lees distinctly subangulate a t  its bssa. 
J. A. S. B., 1870, pl. 1, fig. 3 A. (D. eherfuimir) gives a fair idea of 
it ; the peristome is, however, very different, being boldly and evenly round- 
ed, very broadly reflected, its duplication giving i t  a sulcate appearance u 
in J. A. S. B., 1875, pl. VI, fig. 4, (D. burtd); viewed from the  side thii 
duplication does not show a t  all, as for instance, loc. cit. 1870, fig. 3 B, 
and the peristome then appears to  be simple as loc. cit. 1876, fig. 6, 
(D .  tumida). J. A. S. B., 1875, pl. IV, fig. 5, I consider quite distinct 
from D. eherfaieneie, and I suggest for it the name D. japooenew; it g i ~  
a very good idea of the shape of the wl~orls of my D. hungerfordicmo; in 
the latter, however, the last whorl a t  base is less prominently ventricose. 
This is the first species of the genus known from Formosa; from J a p  
three species have been described by von Martens ; Gould described two 
species of Paxillua from Hongkong and the Loo Choo Islands ; no species 
is as yet known from China proper. 
CYCLOSTOMA (TBOPIDOPHOBA) CSDWELLIANUM, Nevill, PI. VI, Fig. 10. 

Hand-list I, 1878, p. 306, Peace Mn. Mauritius (semifoeail!, long. 31, diam. 
mil. 

Deeply, though narrowly umbilicate, globosely conical, rather fragik 
(at leaet in its subfossil state), colourless, spire conically produced, a p  
acute, suture more or less subcanaliculate, characteristically " h b r i a t e "  or 
puckered ; whorls 5 to 6, convex, the last one rather more convex a h a  
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than a t  base, the last three whorls closely, acutely, spirally striated, stria 
slightly undulating, the interstices obliquely, longitudinally and more or 
less subobsoletely striated, the penultimate whorl is acutely keeled in the 
middle and agnin quite a t  its base, the last whorl is prominently carinate 
a t  the periphery with a second keel half way between i t  and tbe suture 
and a third round the umbilicus, the umbilical area being spirally and irre- 
gularly keeled ; aperture rather oblique, nearly circular, peristome reflected, 
above peculiarly and markedly sinuate, the inflection (or " sinus") broad 
and shallow and a t  some slight distance from the body whorl, afterwards 
boldly rounded, columellar margin only slightly reflected above over the 
umbilicus, oblique, acutely angulate a t  base. 

Measurements of another, rather smaller specimen tban the type, 
Alt. 26, diam. 263- mil. 

As I have already remarked, a close ally of 0. carinatrm, Born (= 0. 
triwrinatum, Sow., not H. tricoriwta, Miiller = 0. tricqrhatum, Lam., 
P quite different species from, Madagascar) ; i t  can, however, be always 
easily distinguished by the more produced spire, much narrower umbilicus 
(which is more irregularly keeled), the " fimbriate" suture (as in 0. lGnurdi, 
Morelet and 0. $nabriatun, Lam.), the prominent and close-set spiral 
etriation, &c. The figures in Born, Sowerby, and Reeve all depict the true 
0. carinalum, of which I consider Reeve's figure of C. unicoh,  Pfr. as r 
mere variety. The Museum is indebted for two specimens of this latter form 
to  Mr. J. Caldwell, who informs me that one of his specimens of typical 
C. carinaturn was found by h i  with the animal still preserved and only 
recently dead. 

Pfeiffer's figures in the Conch.-Cab. 11, pl. 89, figs. 5 to 7, as " 0. 
unicolor," represent a quite distinct species, (though also from Mauritius), 
as can be seen by a reference to his original description, " anfr. ult. superne 
et medio acute carinattur," borne out by Reeve's figure of the type npecimen. 
I presume a similar confusion has arisen to that which I have explained 
with regard to the Nanina petrorra of Hutton and again with the Helicarwn 
monticolo of Pfeiffer (compare Moll. Yarkand Mission, page 16). 

Probably Dr. Pfeiffer rightly suppoaed that he had erred in describing 
a mere variety of C. ccarinatum, Born, as a new species (C. unicolor) ; later 
on, finding an allied, but very distinct, species, he figured the latter in the 
Conch.-Cab., giving it the name of his former spurious species. 

C. caldwellianum occurs abundantly, in a subfossil state, on the 
ascent of the Pouce Mountain, together with other extinct specieti of 
!hpidophora and O~nphalotropie. 

Type, Indian Museum ; also in coll. J. Caldwell. 



The spiral and longitudinal striation more or less obsolete, Mauritiu. 
T ~ p e  var. Indian Museum ; also in coll. Cddwt-ll. 

var. SEXCABINATA, UOV., P1. VL, Fig. 10 A. 
A very ha~ldsome, solid form, with six prominent keels on the Lnt 

wborl, the interstitional striation obsolete, as in the preceding varietr, 
wlumrllar margin subangulately rounded, instead of oblique. 

Alt. 34, diam. 3 3  mil.--Mauritius. 
Type var. Indian Nuseum ; also in coll. J. Caldwell. 
1 may take this opportunity of recording that  Mr. Caldwell 

a variety of 0. carinatuna with four keels. 

C r c m s ~ o l a r  (TBOPIDOPHOBA) EBB ON^, n. sp. 
Pfeser, &nch.-Cab. 11, pL 39 flge 6-7, Locality (P). 8s C. micolor (nd C. 

wimlor, Pfr., P. 2. 8. 1861, or of Reeve flg. 39). 

I take as my type, the abundant form r e r n t e d  by Pfeiffer's abon 
c l u ~ t e d  fig. 7 ; the larger variety seems to be much rarer. Though exceed- 

ingly varighle, 0. erron- can always be easily distinguished from Q 1 
c n r i n a t m  and its variety, the " unicolor" of P f e a e r  1851 and of Reere, 
by the regular and close-set spiral sulcation, without the  prominent rod 
characteristic keels of its ally ; though more or less eubangulate s t  tb 
periphery, the  whorls are always more convex, and thid is especially 
noticeable a t  the base of tbe  last whorl, which is  also spirally sulcsted, 
instead of being smooth as  in 0. carinatom and aa well shown in Reeve'# 
figure of Cuming's type of 0. unicolor ; the umbilicus is always marked11 
less open, as well shown in Pfeiffer's fig. 6. 

Type, Indian Museum. 
Alt. 212, diam. 24 mil. 
Keel round the umbilicus almost or altogether obsolete. 
M. Morelet in the Journ. de Conch. for 1877, p. 213, describes md 

separates under t t ~ r e e  " heads," the  forms figured by Reeve and Pfeiffer, &, 
which he unites as varieties of 0. u n i c o h ;  if this be done, I consider it 
impossible to avoid uniting both t o  0. carinaturn, from which the type of 0. 
unicolor differs less than does the  latter from my 0. monnrm. Undoobt. 
edly we have here an instance of a gradual. transition from t h e  extreme 
form of 0. carinaturn t o  the 0. unicolor, var. 0. of Morelet, intermediate 
forms of countless variability having been preserved for  US in a subfossil 
state. It is, I think, compnratirely immaterial whether we consider Q 
carinatum, unicolor, and ewonarrrn as distinct species, or the two lathr M 
subspecies of tho first; after a careful examination of many bun- 
of ~pecimens, I think i t  lwtter not to  separate the true 0. ~ n & h  hrn C. 
carinatum, except as a variety, and preferable to  s e ~ h  the or less) 



keellees form specifically. If the latter he united, i t  would perhaps lend 
too far ; the umbilicus is sometimes so much covered that 0. barcluyanum 
could ncarcely be separated. Even 0. ligaticm, ae hinted by M. Norelet, 
would become questionably distinct. 0. moneum is to be found alundant- 
ly, subfossil only, in the coralline sands, near the seashore, on the West 
Coast of Mauritius My friend Mr. J. Caldwell possesses a very numerous 
and fine wries. 

var. s u s m c o ~ o a ,  nov. 

A variety which instead of being subangulate at the periphery is 
distiirctly keeled ; two or three of the spiral striae between the keel and the 
suture are also slightly more prominent than the others, showing a distinct 
tendency to C. carinaturn and its variety; the base is, however, persistently 
and regularly mlcated aa in my type form ; this is doubtless the var. B. of 
Morelet. 

Alt. 23, diam. 21) mil. 

var. BWOCCLWBA, nov. 

The columellnr margin broadly reflected, almost covering'the umbili- 
cus ; spiral striation more acutely raised than usual ; scarcely keeled a t  the 
periphery. 

Alt. 23+, diam. 24 mil. 

var. BUBLIQATUM, nov. 

Banded blow the subangulate periphery; a small form with very fine 
spiral striation, which is also less developed at base. 

Alt. lw, diam. 1% mil. 

OMPHALOTBOPIB DUPONTXANA, Q. Nevill, PI. VI, Fig. 8. 
Handlist I, 1838, p. 320, Pouce bfn., Mnuritiua 

Openly and deeply umbilicate, rather solid, colourless and without 
sculpture, a t  least in its present subfossil atate, ovately conical ; spire con- 
vexly conical, very acute, with the suture somewhat excavate ; whorls 6, . 
convex, short, increasing slowly and regularly, the last one ventricose, 
remarkable by its shortness (it appears almost round), the base not being 
produced as is the case almost universally, rounded a t  the periphery with 
a very acute and well defined keel boldly and most characteristically encircling 
the very open umbilicus; aperture ovate, rather contracted above and 
dilated below, the margin not continuous, peristome scarcely thickened, 
regularly rounded, columellar margin lightly reflected, oblique, distinctly 
subangulate below, the bass1 margin is again indistinctly subangulate where 
thu keel terminates. 

Long. 6, diam. 4 mil. 
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Type, Indian Museum ; subfossil, a t  about 4 of the w e n t  of the Pow 
Bfn., Mauritius. 

This shell was a conhmporary of the ~ubfossil ~ c h t o m  coIdmUk 
nun&, Nev., 0. rcubrum, H. Ad., 0. mcluritianum, H. Ad. Stc., which I found 
associated with it,  some few inches below the surface of the mil md gener- 
ally more or less under overhanging large blocks of stones. It is doubtlea 
a reninant of the old fauna of the island and must be a t  least as old aa 
tliu Dodo. I t  is a very important species, as showing one of the characten 
of the genus (from which indeed its name is derived) in its greatest develop I 

ment so far aa is yet known; I allude to  the keel round the umbilicus. I 
have named it in honour of my friend Mr. Evenor Dupont of Mauritins, 
who is well known for his many discoveries in  Natural History in those 
parts. We now know that the genera Uyclostoma, Omphalotropir, E& 
c iw ,  Qibbus, and Nanina are all very ancient inhabitants of the Mascsrene 
Islands, ae extinct subfossil forms of all of them bave been described. 
Hclicina appears to have died out. 

OMPHALOTROPI~ CALDWELLraRA, n. sp. PI. VI, Fig. 9. 
Hand-liat I, 1878, p. 320, No. 7, as Onnphbtrqpir, n. sp. 

Distinctly umbilicate, rather solid, colourless and without wulptn~, 
pyramidicallg conical ; spire elongntely turreted, apex rather acute, suture 
subcanaliculate ; whorls 7, planulate, increasing very slowly and regularly, 
the last one short, tun~idly ventricow, perfectly rounded a t  the  peripherr, 
umbilicus surrounded with a raised and prominent keel ; aperture slightly 
oblique, narrowed anteriorly, margins not continuous, peristome slightly 
convex olily, colu~nellar margin anteriorly inflected, in the middle suban- 
gulate, then rounded and agaiu subangulate quite a t  the base. 

Long. 6, diam. 3 lniL 
Type, Indian Mubeum. 
Subfossil, on the ascent of the Pouce Mn., Mauritius, with 0. dupok 

tiana, kc. I have named this species after Mr. J. Caldwell of the Colond 
Civil Service, tlre possessor of one of the finest collectious of shells from 
our Eastern Regions that I know of. In  shape there is some resemblance 
to the 0. clauulue of Morelet, which is not mentioned in Pfeiffer'a 
monograph ! 

OYPHALOTEOPI~ BUBENB, Quoy, P1. VII, Fig. 12 (Copy). 
Voy. Astrol. 1832, Mnuritiua. 

I have thought i t  well to give a copy of the animal of this genw 
taken from Adams' ' Genera,' to enable those interested to see a t  a glance 
the great differences from that of Aeuin~inea, as the slg?lls of the two 
genera are constantly confounded, since Dr. Pfeiffer unfortunately united 
tLc~n as ' Hydrocena.' 



F'LECOTBEMA RAPAX, Dohrn. 
=hk. Bliittes, 1869, Arabia, long. 6, diam. 3 mil. ; Jickeli, Moll. Nord Afr., pl 7, 

flg. 7. 

ver. PBODUCTA, nov. Pl. V, Fig. 7. 

A single specimen of thin interesting form was found by Mr. W. T. 
Blanford a t  Annesley Bay ; the spire is more cyli~~drical and markedly more 
produced in proportion, the laet whorl less collvexly swollen than in the 
typical form. Tho minute, longitudinal stria, uuder a lene, are more 
distinct than usual. Anfr. 7; long. 52, diam. 24 mil. 

MARC+ABYA MELANIOIDEB, Nevill, PI. V, Fig. 1. 

J. A. 8. B., 1877, p. 30, Lake Tali in Y m ,  4 low .  67, dicrm. 47 mil. 

I have nothing to add to my original description of tbis remarkable 
form, altogether unlike any other known mollusk. I take this opportunity 
of recording the obligation I am under to my friend Mr. J. Scllaumberg 
of the Cfeological Survey of India, for the great trouble he has been good 
enough to take in improving the rather crude drawings of tbis and of some 
other species represented in the plates accompanying this paper. This 
species has aho been figured by Dr. J. Anderson, F. R. S., in his large and 
valuable quiuto on the Zoology of Yunnan. 

AMPULUBIA awn,IcewA, Nevill, PI. VI, Rgs. 11 and 11 A. 

Cat Moll. FMC. E, 1877, Penang, alt. 64, diam. 41 mil. 

I have not met with any f m h  specimens of this interesting species ; 
its nearest ally appears to be Reeve's A. javaniea, which apparently repre- 
sents an immature specimen ; i t  is also not unlike his A. turbinoidm from 
Australia (3). 

PALUD~A H~QEBFOBDLUTA, n. sp. 

Closely allied t o  P. jullimri, Deshayes, from Cambodia, the type of 
Mekongia, Crosw and Fischer. 

Imperforate, spire short ( a ~  in P. jultieni), the large whorl propor. 
tionately Luge and tumidly swollen, scarcely (if at  all) subangulate a t  the 
periphery; whorls spirally ribbed, ribs numerous, flat, more or less inclined 
to become obsolete ; columella remarkable, being very short, almost per- 
pendicular, pure white, very broadly and characteristically reflected. 

Long. 83, d i m .  26 mil. 
Hab.-Canton. 
Type, Indian Museum ; a h  in coll. Surgeon-Major R. Hungerford. 
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PALUDINA MARTENBTANA, n. ep. 

Imperforate, spire more or less shortly produced, moderately thick, of 
greenish brown colouration, suture rather indistinct, apex obtuse ; whorh 
3 to 4, planulately turreted (almost concavely), the last whorl about twice 
the  size of the others, rounded a t  base, with one acute and r a i d  spid 
keel immediately below the suture and three or four others crowded to- 
gether a t  the  periphery, the preceding whorl has two of these prominent 
keels and both have besides, under the lens, a very minute, subobsolete, 
spiral striation ; aperture oval, relatively rather  mall, not oblique, peris- 
tome scarcely thickened, but slightly convex, h a v i ~ ~ g  a very slight euban- 
gulate appearance about the middle, colu~nellirr miu-gin a little reflected, 
evenly rounded. 

Loug. 13$, diam. 10 mil. 
Khasing District, N. China. 
Type, Indian Mueeum ; also in coll Hungerford. 
I have named this species after Prof. Ed. von Hartens of Berlin. 

STEXTOTEYEA WOODMABONI~ANA, Nevill, P1. VII ,  Fig.  8. 
J. A. 8. B. 1880, p. 159, Port Canning, long. Q, diam. 2 mil. 

STEXOTEYBA HCNGEEFOBDIAXA, Nevill, P1. V I I ,  Fig. 9. 
J. A. 8. B. 1880, p. 169, Andaman Islands, long. 24, diam. 1$ mil. 

STEXOTHYBA BLaKpoEDIAXA, Nevill, PI. V I I ,  Fig. 10. 

J. A. 8. B. 1880, p.' 160, Chilka Lake, Port Canning and Madrss, long. S&, dkm. 
2& mil. 

B Y T E ~ E A  MOBEL~IANA,  Nevill, P1. VI, Fig. 14. 
J. A. 8. B. 1877, Yaylaymaw in Yunnan. 
I bave thought it advisable t o  give a figure o i  this very distinet, 

imperforate species, for which the Museum js indebted t o  Dr. J. Anderson, 
although there is no species which I know of with which i t  could poeaibl~ 
be confused. 

BYTHIREA P H T L I P P ~ ~ E I B ,  n. ep. 
Somewhat closely resembling B. lutca, Gray = B. gmioatoma, Hutton; 

elightly decollate, distinctly umbilicate, spire variable, sometimes very short, 
as in Con. Indica, Pl. XXXVII,  fig. 7 (B. gonwstomo), somet;rnes moder- 
ately produced as I .  c. fig. 6 (B. irconepicua) ; horn-brown colour, moder- 
ately solid, suture distinct, whorls 3 to 4, convex, the last one globoselj 
and tumidly swollen, rounded a t  the periphery, more or less angulatr? round 
the deep, open umbilicus ; under the lens spii~ally, very closely striated, 
s t r i a  almost microscopic, slightly undulating, subobsoletely decuesated or 
crossed with fine, very oblique linea of growth ; aperture everted, near11 



round, with a more or less double peristome, which is boldly, though some- 
what irregularly convex, the columellar margin is more distinctly double 
and slightly angulate a t  base, all the margins are of a not very pronounced 
shadu of black. 

Type, anfr. 2+; alt. 8, diam. 6+ mil. ; another, anfr. a+, alt. 8, diam. 
6 mil. 

Type, Indian Mueeum ; a h  in coll. Hungerford and Dohm. 
8. Cruz, in Luzon, collected by Surgeon-Major R. Hungerford ; Prof. 

von Martem hrrs also, I believe, mentioned thii species in the Mal. B1. 1865. 

BYTEIKIA BUBPULCHELLA, n:ap., P1. VI, Fig. 12. 

Narrowly rimate, conically ventricose, of rather thin substance, slightly 
transparent, without sculpture, almost white, with a very slight brownieh 
tinge here and there, suture very distinct, spire elongately drawn out, apex 
rather obtuse ; whorls (I), convexly ventricose, the last one tumidly a l ~ d  
globosely swollen, about the same size re the othera together, a distinct, 
opaque varex on the left hand side (away from the aperture) on each of 
the  two last whorls; aperture nearly round, not oblique, with scarcely 
thickened, convex perietome and columellor margin nearly straight, sub- 
angulate a t  baae. 

Very variable in eize ; type, long. 6, diam. 4 mil. 
Abundant a t  Kutch, where there a h  occure a " var. tsnuior." 
Type, Indian Museum ; also in coll. Dohrn, Temple, Joly, Blanford kc. 
I have hesitated a long time as to separating t h b  form from B. pul- 

cLZla, Hueton. Even now, I am by no means sure it would not be better 
classed arr a " mbspecies" of it. 

BYTITI~U ~ Z A B D I ,  Blanford, P1. VI, Fig. 18. 

J. A. 8. B., 1880, p. 220, h o w l e e ,  long. Sf, diam. 2 mil. 

Thb is a remarkable species of the genus, well distinguished by the 
peculiar sculpture and umbilicus. The figure is taken from a specimen in 
the Mueeum collected by the Rev. 8. B. Fairbank and labelled " Maha- 
baleahwar." 

B m m m ~  (3) TWBITA, Blanford, P1. VI, Fig. 16. 

P. -1. 8. 1869, p. 446, '" Kyoakpong," long. 6f ,  diam. 8 mil., M " Pairbamkia 9 
(an Bithywio ?) t-La." 

h the animal and operculum are rtill unknown, the generic clnaeifica- 
tion of this well marked form is d i l l  open to question. The peristome is 
not rinuate" above, oe in the genus hrtstio. 

21 
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F A I B B ~ I A  (?) F E D D ~ I A ~ ~ ~ A ,  n. sp. 
Imperforate, solid, turretly conoidal, white, upper whorls subacutely, 

spirally striate, striation on the last two whorls more or lees ohole$ 
imparting a " quasi" ~nalleate appearance. Spire turreted, apex broken off 
in all the specimens seen, suture very distinct ; 5 whorls remaining, probab 
ly  there would be about 8 in a quite perfect specimen, scarcely convex, 
increasing regularly and slowly in size, the last whorl produced at he; 
aperture rather small, subquadrangular, nearly perpendicular, modentell 
dilated a t  base, outer lip not reflected, bordered with a very broadand 
callous rib, columellar margin perpendicular, distinctly subanguhte abm 
and below, margins joined with a thick callosity. 

Long. 6 (vix), diam. 2+ mil. (anfr. 5 only). 
Tjpe, Indian Museum ; also in coll. Fedden. 
I am indebted to Mr. F. Fedden of the Geological Survey of India 

for an opportunity of describing this interesting form ; one of the specimem 
is from the coast of Kathiawar, all the others are part of a small, but 
remarkable collection made by the above mentioned gentleman " 10 feet 
below the surface of the Littls Rann, a t  the Kura salt works in nortbern 
Kathiawar." 

HYDBOBXA (BELQB~RDIA) MILIACEA, Nevill, P1. VII,  Fig. 7. 
J. A. 8. B. 1880, p. 161, Port Canning, long. 2f, diam. 1) mil. and wr. *, 

long. 2, dinm. I f  miL 

A S S I M ~ A  W O O D X A S O ~ A ,  Nevill, PI. VII,  Fig. 1. 
J. A. 8. B. 1880, p. 163, Port Cannine;, long. 4, diam. Z# mil. 

I have lately received a single specimen of a closely allied new fom 
from the Andamans, discovered by Mr. F. A. de Roepstorff. 

A a s m m u  HUNQEBFOEDIAITA, Nevill, P1. VII,  Fig. 2. 
J. A. 8. B. 1880, p. 166, Mouth of the Bangoon River, long. 4, diam. 2+ mil. 

A~SIMINEA BEDDOMEANA, Nevill, P1. VII,  Fig. 3. 
J. A. 8. B. 1880, p. 164, Port Canning, long. 8, dim. 3$ mil. 

The second species, only, as yet known of the short spired, or 
" Helicoid," section of the Genus, the other being A. Llicoidee, Gundl 
from Cuba. 

A8s1~1ma THEOBALDIANA, Nevill, P1. VII, Fig. 4. 

J. A. 8. B. 1880, p. 164 Port Canning, long. 4), diam. 3 mil. 

A s a m m u  M-ICBO~CULPTA, Nevill, PI. VII, Fig. 5. 
J. A. S. B. 1880, p. 165, Port Canning, long. Q, dim. lp mil. 

Mr. de RoepstorfE has also sent me from the Andamans a single, but 
unfortunately not adult, specimen of a species allied to A. thsobaMioraa md 
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A. microsculpta. This specimen somewhat answers t o  Mr. Blanford's 

deec~iption of BeaEia dccwrata. 

A B B I ~  B B E V I C ~ ,  Pfeiffer, Pl. VI I ,  Figs. 6-6 A. 
P. Zool. 8. 1864, aa Hydro- hioula,  from Singapore; var. - A. miniata, 

Martens, Ann. Mag. XVII, 1866, p. 206, Singapore, long. 9, dinm. If mil. ; var. = A. 
rubella, Blf., Ann. Mag. 1867, Irawady Delta, long. 6, diam. 4 d; var. = Hyd- 
marginata, Morelet, J. de C. 1865, Bangkok, long. 6-4, diam. 4 - 5 )  mil. ; var. ? = A. 
dida, h u l d ,  P. Boat. 8. 1859, Loo Choo Ialanda. 

A very abundant, variable and widely distributed species ; there are 
specimens in  the Museum from Singapore, Malacca, Andamane, Borneo, 
Irawady Delta, Arakan, Philippines, and Amoy. 

The Por t  Canning specimens are m o ~ t l i  of the typical colouration 
" C O T ~ U K ) - ~ U ~ U ~ , "  and measure-long. 7, diam. 5 mil.; there are also subvarieties, 
6icolor and bibalteata. Mona. Morelet's remarks on this species, St?r Conch. 
IV,  p. 294, are excellent "cette copuilk peu t  variw de 6 d 9+ mil., ds 
couleur fauve ou mugedtre;" I will add that  i t  varies also with regard t o  
t h e  infrasutural impressed lines, of which there are sometimes two, as in 
typical d. rubello and miniata, sometimes only one, as  i n  A. brevicula and 
marginata; a t  Por t  Canning both exist togetl~er, with every possible 
intervening form. I am indebted to Mr. Wood-Mason for the figures now 
given of this small mollusk. Von Martens describes his A. miniato aa 
having the head and foot of a pale red colour. 

P A L U ~ M U S  BWOBDIANA, GI. Nevill, P1. V, Figs. 3-3 A. 

J. A. 8. B. 1877, p. 87, Ava, long. 19, diarn. 16 and var. from Gowhatty, long. 
20, dim. 16 mil. ; Con. India, pL 108, fig. 9, "Tongoop," aa " P. krbiora" (not of 
Baoson). 

I think the figures now given will prevent this species ever again being 
confused with its undoubtedly distinct Tenaaserim ally, the true P. labiora 
of Benson. I named the  speoiee after Mr. H. F. Blanford, t o  whom 
I am much indebted for permission t o  make free use of his collection, 
which he has temporarily deposited under m y  charge in  the Museum, a 
privilege I much value owing to the great care and accuracy with which 
the exact localities of the species have been recorded. 

P f i m o a r u s  P ~ B O S A ,  Qould, P1. V, Fig. 6. 
P. Boston Boc. 1843, Tavoy, M Paludinapstrom; = Palscdon~ur hbiora, Beneon, 

Ann. Mag. 1866, Tenasserim Valley, long. 13, d i m  11 mil. (not of the Con. India, or  
Conch.-Cab.). 

After a careful study of Qould's original description, I have no hesita- 
tion in uniting his species t o  Benson's, especially an both are from t h e  
Province of Tenasserim ; Beneon probably overlooked it, owing t o  its having 



been deecribed M a species of Paludina. My figure is from an originrl, 
typical specimen of P. kbwra ; evidently the form was unknown to Mr. 
Hanley, or it would, I feel suro, have been separated by him from tba 
preceding species; thin is the more to be regretted as Mr. Theobald, hia 
colleague, was in poeeession of typical specimens of P. Iabioro. 

P u m o m e  a ~ ~ r r t 0 0 ~ 1 ~ 4  Q. Nevill, PI. V, Fig. 2. 
J. A 8. B. 1877, p. 86, Ava kc., &. 7-long. 2Q, dim. 22 mil. 

The type form of this fine and well marked species is not reprented 
in M. Brot's Monograph; it was found by Dr. 'J. Anderaon, in wbas 
honour I have named it, in tolerable abundance in Upper Burnu. 

var. XYADOUlTQEN810, nov. 

A small, decollate, and prettily marked variety, with the whorlr muk. 
edly more rounded, found by Dr. Andermn at Mpdoung, near the Ynnm 
frontier. 

Long. 16, diam. 12 mil. 

eubspecies PEGUEFBIB, Q. Nevill. 

J. A.. 8. B. 1877,p. 86, P e a  long. 81, dirrn. I8 mil.; Oon. India, pL 10%,65.f, 
ae "P. rsgukta, B m .  var." ; Brot, Con&.-Cab. 11, 1877, pl. 7, figr. 2-8, a " L  
afiderwniara, Nev. var." 

M. Brot hee given a full account of this form in his valuable md 
important monograph of the genus, which, with hie equally carefull1 rod 
fully worked out monograph of Melania, I have found of the grerteA 
assistance in cataloguing the Mueeum species of these difticult gene= 
Specimens of thie variety, or rather species, are labelled from  peg^ 
Yoma," in Mr. H. F. Blanford's fine collection of Paludoawr. 

subvar. XARA, nov. 
Spiral sculpture a trifle less distinct ; long. 15, diam. 11 mil. ; plro 

from Pegu. 

PALUDOMV~ ~waamca, Q. Nevill, PI. V, Fig. 4. 
J. A. 8. B. 1877, Yaylaymaw md ltfandalry; Brot, Conch.-Cab. I& pL 8, fig. 111 

(spec. javen.). 
It is probably a young specimen from Mmdalay, which M. Brot ba 

figured as above ; Dr. Stoliczka sent a few indaerent specimens in ex- 
change to  the dealer Landauer, together with mme of Bhnford'a 
Melania iravadica, a young specimen of which ha a h  been figured bl 
M, Brot. 
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LAB- amma, G. Nevill, P1. V, Fig. 6. 
Cat. Moll. Fasc. El 1877, Pooree, alt. 64, diam. Sf mil. 
I have nothing to add to my original description of this species ; with 

regard, however, to La*, I may point out ae- a synonym of i t  the genus 
described under the name of 'Bobinoonia' by my brother, Hugh NeviU 
(Proo. Ceylon Aaat. Soc., 1869), the two typical species of which I figured 
i n  this Journal for 1871, pl. 1, figs. 6 and 6 ; the latter, Lurina (= Eobin- 
smio) pusilla, Nev., ia evidently very closely allied to my L. cincta, but 
can apparently be distinguished by the less produced spire (the apical 
whorls especially being less prominently exeerted), the larger and less 
deflected aperture, and the more ventricose last whorl. Larinn (= Robin- 
rmia) c c y h i m ,  Nev. is exceedingly close to  Blanford's figure of 
L. bumrano in this Journal for 1867, pl. 13, fig. 1 and appears to be 
only distinguished by its mom broadly transverse shape, and i t  is probably 
only a variety of it. 

RIB~OIXA BAXTEBIARA, n. ap. 
Tbick, solid, smooth and shining, shortly turreted, white, spire conically 

ovate, moderately produced, suture excavate, apex somewhat bluntly point- 
ed ; whorls 6+, turretedly planulate, the last four distantly ribbed longitudin- 
ally, ribs nearly perpendicular, except on .the last whorl, where they are. 
subabruptly and obliquely angled a t  the periphery, disappearing altogether 
at  some little dintance from the base in a b r d ,  somewhat superficial 
groove, which is below encircled with a rather indistinct, raised, transverse 
kcel, throughout the ribs are bisected with transverse striae, well developed 
a t  the points of intersection, which thus become nodulose ; the aperture 
ie perpendicular, without basal canaliculation, broader a t  base, with the 
peristome rather acute, but slightly convex and the columellar margin 
straight, subangulate a t  base ; I can perceive no callosity joining the margins 
in the specimens I have examined. 

Long. 3, diam. 1.) mil. 
Pound in sand from Roweiah, Red Sea, rare, by Mr. J. B. Baxter, 

F. Z. S., in whose honour I have named this most distinct small form, 
altogether unlike any speciee I know ; in' eculpture, the B. twdicincta of 
A. Adams, from the Philippines, is the pnly one at a11 resembling it. 

Type, Indian Mueeum ; aleo in coll. Baxter and Weinkad. 

R I S B O ~ A  O B ~ A L I ~ ,  11. SP. 
Thick, smooth, polislied and shining; white, sometimes encircled with a 

single brown band, spire conically ovate, not much produced, with the euture 
distinct and the apex obtusely mammihte ; whorls 6+ to 7, coivex, the first 
three without sculpture, the other four longitudinally rather distantly and 



R ~ s s o m a  B L A ~ O R D I A N A ,  n. ep. P1. VI, Fig. 16. 

regularly ribbed, ribs oontinuous (or almost no), very bmad and &m, 
sligbtly flexuous, the laat whorl has 11 of these ribs, continued toitsbue; 
aperture ovate, slightly oblique, without any banal canaliculation, with the 
margins much thickened and continuous, joined by a well marked callosity. 

Long. 2), diam. 1 mil. 
Abundant a t  Ceylon, also Mauritius, Andamans, Bourbon, Aden, and 

Roweiah. 
Tjpe, Indian Museum (from Ceylon) ; also in coll. Weinkad,  Doh,  

Hungerford, and Baxter. 
This pretty little species is the type of my section, or m b p q  

Lanceolately produced, in shape resembling R. &hay&, &hwartr, 
but the more convex whorls give it a less turreted appearance ; white, rather 
solid, spire conically elongate, very acute, apex not mammillate, suture 
rather indistinct, especially on the upper whorls ; whorls 10 to 11, convex- 
ly turreted, longitudinally ribbed with rather distant, acutely r a i d ,  a l m d  
straight ribs, which are evenly decussated with a transverse, rather diatrnb 
striation, the s t r i s  of approximately the same developement as the rib, 
but slightly subnodulose a t  the points of intersection, the last whorl is 
short and convex much aa in R. derhayeai, but with only 13-14 ribs instd 
of 22-24," there are 6 of the regular, well developed transverse stria 
and two others much finer and more crowded together next the suture, the 
basal transverse rib ie evenly granulose, moderately developed ; aperture 
rather large, with the peristome boldly rounded, somewhat dilated tawarb 
the base, the columellar emergination is broad, but shallow and very nn- 
like the markedly incised one of its ally, compared by Herr Schwarts to 
that of a Cerithim; the outer lip is only moderately thickened. 

Long. 9+, diam. 3) mil. 
Annesley Bay, Red Sea ; rare. 
Type, Indian Museum. 

, 
flchwarfaiella; R. orientalis has hitherto been confused by Herr Schwartr 
von Mohrenetern and other conchologists with its close ally, the R. rcokri- 
fwmia, C. B. Adams, from Panama. It can, however, be su5ciently 
distinguished by it.8 lese elongate form, of one whorl less, and espidy 
by the mrmmillate instead of " acute" apex, the aperture is  less oblique, the 
ribs bluntly broad, instead of " acute," $o. 

After a long examination under a lens, I am unable t o  detect any iigna 

of transverse striation in my Ceylon apecimene, though they are in kh 
and perfect condition. 
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RIBSOIBA WE-OFFUNA, n. sp. 

Lanceolately and turretly produced, of a brownish white colour, spire 
acuminate, with the apex minutely mammillate, composed of 2+ nucleolar 
whorls, which are perfectly smooth and of a milky white colour ; whorls 
9+ (except the first 24) longitudinally, evenly ribbed, ribs close.set, slight- 
ly flexuous, a little more numerous and less developed on the last whorl, 
which under the lens shows two spiral, subobsolete stria, the upper one 
of which starts from the top of the peristome, otherwise there is no spiral 
sculpture, no groove at base but girt with a very thick callous rib, appa- 
rently mboth, but under a powerful lem very minutely striate with a 
slight " beading" a t  the top ; aperture polished, shining, thickened, broad- 
ly emarginate a t  columellar baae, peristome evenly rounded, with a thick 
callosity behind it. 

Long. 63, diam. 2+ mil. 
I only know of one closely allied species, a smaller form, B. funicu- 

krta, Souverbie, 1865, from New Caledonia, this species is also found at 
the Andamans ; I have named this well marked form in honour of Dr. H. C. 
Weinkauff of Kreuznnch, who is now editing a Monograph of the genus 
for the new edition of the Conchylien-Cabinet ; I found the species alive 
under stones a t  Port Blair, a t  extreme low water ; i t  was tolerably abun- 
dant. 

Conch.-Cab. 11, 1881, Kowloon. 
Shell large, very thick and solid, lanceolately produced ; apical whorls 

wanting, 74 remaining, regularly pyramidally turreted, the last one rela- 
tively very little larger or more tumid than the penultimate, the upper 
three whorls regularly, and evenly longitudinally ribbed, ribs thick, close- 
set, slightly flexuous, the last four whorls with similar, but thicker, less 
flexuous and more unequal ribs, each of the last two having also, in a 
line with the outer lip, two of these ribs united forming sery broad and 
thickened varices, the last whorl but two has a similar but less prominent - 
one, out of the line of the others and quite a t  the back of the shell, the 
whorl above it again has a similar but more developed varex in front, almost 
i n  a line with the columells ; throughout, under the lens, regularly and 
very finely tranversely striated, a t  the base of the last whorl the ribs 
become obsolete and the transverse striae incised and well developed sulca. 
tions, on the upper portion of the same whorl the longitudinal ribs are 
distinctly and characteristically, though somewhat obsoletely, biangulate ; 
aperture shallow and small, not everted, within polished and shining, with 
t w o  or three denticulations, not canaliculate ; columellar margin nearly 
upright, slightly twisted, a trifle bent back and rounded a t  base, outer lip 
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thickened, smooth and evenly rounded, margins joined witb a well developed 
callosity, tbe peristome behind is much thickened and f o r m  a similar vuer 
to those already described. 

Long. 13), diam. 4+ mil. (wanting the apical whorls). 
Kowloon, opposite Hongkong. 
As will be seen from the above, this fine speciee, for which I am in. 

debted to Surgeon-Major B. Hungerford, belongs to the t y p i d  eection of 
Buuoino, that is there is no canaliculation a t  boee of the aperture. 

The B villica of Gtould, ae figured by Sowerby, appears to be its nw- 
est ally. B. pyramidalu is also of a somewhat eimilar type. 

RIBSOTRA BUBLAEVIGATA, n. sp. I 
I 

Shell rather stout, smooth, shining, pellucid ; spire relatively rather 
short, apex very remarkable, mammillate, strongly inclined t o  the left, as in 
the family PyrnmeZ2idQ; un opaque, rather broad, not incised band, relatire 
ly unusually remote from the suture, so mucb so that i t  is almost exactly 
central in the penultimate whorl; six whorls, much more convexly mollen 
than in the preceding ; aperture unusually straight, that is not everted, 
peristome thickened, columella callously reflected, considerably more per- 
pendicular than in Schwartz's 6g. 79 R. laevigata, which otherwise, 
except for the characters of the apex and opaque submarginate band, wd 
represents the species. 

Long,3+, diam. 1+ mil. 
Andamane ; coll. Q. Nevill, Esq. 
Under coral blocks, at low-water, Boss Island ; Herr Schwarte eon- 

sidered this form a variety of 8. 2aeuigata, C. B. Adams, from J a m i a  
The species probably has a wide range, i t  will very likely prove to be the 
shell mentioned by Herr Schwartz, page 111, as R. laevigata, from Steward's 
Island (E. of Solomon Islands). 

R I U B O ~ A  PBEUDOBEYEEEA, n. sp. 
P Bchwarts, iUm. Rirroira, pl. 6, Bg. 86 A., Mtiq aa B. hay w. (d 

ilg. 86, R. brymm, Ntg, West Indiea). 

Tnrreted, very thick and solid, white ; spire conical, abruptly pointed, 
mture excavate, apex rather obtuse ; whorls 6, turretly planulate, the kst 
four evenly ribbed longitudinally, the r i b  very maseive and broad, rather 
distant, quite perpendicular, terminating some little distanoe from the b 
(not the case in B. byerea), finely and rather closely decnssated with 
transverse striation, especially noticeable in the interstices, towarda t b  
base where the longitudinal rib8 cease, there are three (or four 7) d 
developed transverse ribs, but slightly (if a t  all) subnodulose, the 
whorl is proportionately long, more so than in the above quofed @re, it 
haa 11 rib8 (18 to 22 in B. byeruo, fide Schw.) ; aperture s d ,  eubqa. 
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drate, no b a d  kmmgination, outer lip very much thickened, not dilated, 
evenly rounded a t  base. 

Long. 5), diam. 2 mil. 
Bare, in sand from Roweiah, Red Sea. 
Type, Indian Muaeum. 
This species discovered by my friend Mr. J. B. Barter, is an inter- 

esting addition to the group 11, section B. of Schwarte, which I now pro- 
pose to distin,ouish by the name of 8chrwrtzicElo, a t  once recognizable by 
the absence of any basal emargination within the aperture. The differences 
from true B. brgrerea, as can be Been from the above, are too many and too 
marked to require special, further reference ; but i t  becomes a question 
whether Schwartz's above quoted 6g. A represents or not the present 

- species ? I am inclined to believe from the acute peristome h., that i t  
represents a not adult specimen, readily distinguished by the different shape, 
transverse itriation, less numerous ribs $a. from B. bryerda. The most 
important difference in i t  from the Roweiah form is the absence of the 
basal three transverse ribs and corresponding abrupt termination of the 
longitudinal ribs ; them latter are also thicker, straighter h., the peristome 
much broader and aperture smaller. 

A~HITEALMUB P E U Y ~ ,  n. sp. 
Of almoet microscopic size, imperforate, solid, smooth, polished and 

shining, of a rich chesnut-broan colour, ovately ob lo~~g  ; spire shortly and 
ventricdsely conical, suture distinct, apex exceedingly obtuse ; whorls 3), 
very convex, last whorl produced, regularly ovate, about 3 the size of the 
whole shell, brought forward a t  the aperture in a highly characteristic 
manner, exactly as in the genus Stenothyra ; aperture almost circular, with 

' continuous and much thickened margins, stained of a very dark mahogany 
colour within the aperture, behind the peristome there is a 'I rib-like" 
thickening, showing through externally in an opaque manner. 

Long. 1+, diam. mil. 
I n  sand, from near Adelaide, South Australia. 
Type, Indian Museum. 
This very interesting minute fonn, of e little known genus, I have 

named after its discoverer, Miss Pelly, to whom I am indebted for the type 
epecimen. The other shells found with i t  were all of a purely marine type, 
there being no brackish-water forms amongst them. Barleeio f?) microth3- 
ro, Martens, Mobius Reise h., P1. XX, fig. 18, from Mauritius is another 
and most closely allied species of Amphitklmua; A pellym is readily 
distinguislied by the fewer whorls, more obtuse apex, more convex whorls, 
t he  -last especially being much mow regularly, ovately produced and much 
longer in p~opor t i~n,  ite htanotlyra-like deflection in front of the aperture, 
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so d 1 j  pointed out by Profeom roa Mutam, is #till more pomi- 
nent in the Australisn speciee. Another clom ally M the dnphithlfiu 
pqoidar, H. Adams,  P. Z .  8., 1866, from Lord Hood's Iebnd, my kb 
.much regretted friend in his demcription .lea remarlre on the resmbkne 
to Stmthyra. Our Xnseurn  poesesaee specimens of this last, &o of d. 
dsrwr, H. Aduns, 1. c., end of the t p  epeciee, d. k h w ,  dwcribed by 
Carpenter in the Anndr and Mag. XV, 1866 from Calif& 

EXPLBNATION OF THE PLATE& 

PLATE V. 
Fig. 1. Yhtgaya mohwida ,  Nev., p. 156. 
Fig. 2. Plllwdomur andermniana, Nev., p. 160. 
Fig. 8. Palwdonw blanfwdha, Nw., p. 168. 
Fig. 4. Pchdomw ktmutira, Ner., p. 180. 
Pig. A P a l u k s w  m a ,  Gld., p. 160. 
Fig. 6. hn'na cine:., Nev., p. 16l. 
Fig. 7. P b m r r a ~  *-, D o h ,  oar. produe&, Rev., p. 156- 
Fig. 8. Lirnra  pmwamuk, Nev., p 14%. 
Fig. 0. IAncsn mdwra~iarra, Nev., p. 144. 
Fig. lo. 8mmfiwa gwkanknn'a, Rev., p. 144. 
Fig. 11. Btenogyra [ f f M u ]  orrar, Bern., p. 185. 
Fig. 12. &nogyro [ f f ~ m d a ]  h f w d i m a ,  Nw., p. 1 s .  
Fig. 13. 8Cmogym [Qku*kr] ~ f h n i r ,  W. T. Blt, p. 18R 
Fig. 14. Btmogp-a [ f f l u r r k ]  jmloni, Bm., p. 1 8 .  
Fig. 16. 6 t w y 1 a  [Ilrurb] nilqirircl, Bern, p 1 3 1  
Fig. 166 st b. Etnogynr [ffksnrki] bmoaiana, Pft., p. 181. 
Fig. 17. ef b. 8 tmyyra  [Obrruka] phtottdi, Pfr., p. 137. 
Fig. 18. et I .  Gtacdgpa [ebaaxk] fads. Ban., p. 187. 
Fig. 19. [ff&wkr] omphila, Bena, p. 187. 
FSg. 20. 8tacogym [Qlrrrula] aawntm~, Bma, p 188. 
Fig. 21. Halis [Bgida]  m a ,  Ner., p. 183. 
Fig. 82. !hchoinorpAa pcrmprsr#a, W. T. Blf, p. 182. 
Fig. 28. Ealicsrion [Aatfmia] m&&w, GI.-& & Ner, p. 1ZfM 
Pig. 24. Ealbrion [Awtmia] * s r p & n h ,  Nm., p 120. 

PUm VI. 
~ i g .  I .  &a6# dupmrtimw, Nev., p. 130. 
Fig. 2. Buliminw [&&w] ji&khnw, Nw., p 186. 
Fig. 8. Q o t o p h o m  praliontu, n. q., p. 146. 

The a p i d  24 whorls are i n c o m ~  reprewnted in the figure. 
Fig. 4 @JopAorw &, n np., p. 147. 

!l%eleft-handflgrueLbymomeanngood; thrlrst~mnotoorJatd 



Fig. 6. ~ Q W I Y I  mtmaPnrr, n. q., p. l4B. 
The minute sculpture in not ru5ciently indicated ! 
Fig. 6.  P*p.*cl hmtgefoniiana, N&., p. 148. 
Fig. 7. ,Qathqwwu rhevaroyanurr, Bedd., p. 146. 

The spiral &riatian i i n o o d y  repmenbad oa the two upper I 
Fig. a Orrcphdottuph dupontiona, Nev., p. 168. 
Fig. 9. Onophalotn@ wZdweUian8, n. sp, p. 164. 

The spire should be more evenly plandate, the whmb am not turreted. The 
dumella is abo not refleded over the nmbilkm, M in the +,m. 

Pig. 10. Q o h k w n  &wsUiw)umc, Nev., p. 160. 
Fig. 1Oa. ,, 9 )  var. wzecrrhata, Nev., p. 168. 
Fig. 11, l l a .  Amprlkr*ia rtolkkaw, Nev., p. 166. 
Rg. 13. Byt i iuu dpkLUo, n. np , p. 167. 
Fig. 18. Bytiicuclmsedi, W.T. Blf., p. 167. 
&Kg. 14. Bphinoo ~ o b t i . M i ,  Nev., p. 166. 

!j!he magniiied Qum and that of the nstunl h e  are h m  different upeoimm 
Fig. 16. B y t h i m  f?) - f 4  W. T. BE, p 167. 

The denoting the nstaral sise has been overlooked by the lithographer. 
Fig. 16, Bbwina bknjaaiama, n. sp., p. 162. 
Fig. 17. Meknk crahdilir, h, W. p m d q h ~ ,  Nw. 

hBamsgutingin- 

ma VII. 
Fig. 1. dahinm d m a w f ~ k ~ ( ~ ,  Nev., p. 168. 
Fig. 2. - h ~ f i d i c u u r ,  Nev., p. 168. 
mg. 8. - bdhwana ,  Eiev., p. 168. 
Fig. 4. ---. t h d m  NOV, p. 168. 
p'ig. 6. - nianuedpta, Nev., p. 168. 
p'ig. 6,  b.- Q r U ,  Pb, p. 169. 
mg. 7. Hydrobia fB#@-andia) ~ailiaceu, Nev., p. 168. 
Fig. 8. Btaothyra w ~ i a n a , ~ N e v ,  p. 166. 
~ ig .  9. - hnngw@diana, Nev., p. 166. 
Fig. 10. bhnfordiana, Nw., p. 166. 
Fig.11. ~ e m ~ ~ ~ h m a g w f w d i - ,  a. sp., p. 1 ~ .  
Fig. Is. OyMW ndrrq O r r o ~ ,  p. la. 



XI1.-A rk&l of tk hidory of tke @n'& of tk WicHI Band& 
yrtm.-By O m o ~ a n  FEISTXA~KL, X. D., Pa&ontolagd, 
Bsobgical Swwq ef India. 

I n  a late number of this Journala Mr. Lydekker published a sketch 
of the history of the fond Vertebrata of India, and i t  is my intention now 
to give a similar sketch of the fossils of the Qondwbna system, for 
the same revone aa those which Mr. Lydekker indicated in the beginning of 
his paper. 

Before prooeeding to diecuss the details it will be necessary ta make r 
few general remarks upon the Qondwbna system, ibe importance, extent 
and classification. By the name Qondwina system the Geological Swey 
now designates what waa formerly known as the Plant-bearing series. 

The title waa proposed by Mr. E B. Medlicott, about 9 years rgo 
(1872), but waa not then admitted into publicity though more or less enr- 
rent on the Survey ; since 1876 i t  haa come into general use in print h.f 

This ayetern of sedimentary rocks ir the most important in tbe 
peninsula, for two reasons, 6rat because it is prominently fossiliferous and 
secondly because it includes the rich ooal deposits for which India is so 
famous. 

As regards the distribution of theee rocks, I refer to my paper in tbe 
Records of the Geological Survey of India, just quoted, aa well an to the 
Manual of the Geology of India, 1879 (Vol. I, and map), from whioh tbe 
following may be extracted :$ 

From Raniganjs these deposits- stretch in detached basins up the 
Damuda valley,l/ into the highlands of Chutia N&gpur.y To the north 
of this area smaller patches also occur, as especially the R&nahsl area,.' 
the Deogarh coaliieldstt and the Karharbiri oo&eld.$f: 

J. k 8. B., Pol. XLIX, Pt. 11, 1880. 
t Feistmsntel : Notm on the age of aome foadl F1oraa in India; R Q. f% Id 

Pol. IX, p. B8, 1886. 
$ I refer here to the diatriintion, becam when quoting the f o d u  I rhall ham 

ample opportunity to mention the variow depasita. 
4 Thin shall be hereafter always mentioned as Raniiganj coalfield. 
lj Here we have in a coneemtive order from E. to W. the Jhari. d e l d ,  the 

Bokharo and h g u r h  and the K i r a n p h  d e l d s .  
q Of theee I ahall have opportunity to mention the A m g a  d e l d  (P-w) 
a* fijmaM1 hi& 
tt Or Eura~m coalfield near Ehurmatar, E. I. R. 
$$ In Hmbib6gh dietriot, near Ctiridhi etation, 
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From Cbutia N6gpur them rocks stretch into the valley of the Sone, 
constituting the great South Rewah basin. By a narrow band of the top- 
most group passing by Jabalpur, this area is oonneoted with the large basin 
in the Sdtpura range+ on the west side of whioh the stratified series passea 
under the trap rocks of the Deecan. Some few inliers have also been 
detected beneath the tmp further to the west in the Narbada valley. 

Par to the west, plant-bearing rooks of the Gondwtina system (the 
Umia group) have long been known to exist in Cutch (Kach), while recently 
rocks of the same age were diecovered in the peninsula of Kathiawhr by 
Mr. Fedden.? 

This northern main area of the Gondwha deposit8 has two southern 
extensions. The South-ltewah basin continues through Sirgujat into the 
Raigarh and Hingir coalfields, S. W. Bengal, towards the Talchi coalfield 
(Orism) and the Athgarhs area below Cuttack (Katdk). 

From the SBtpum basin in a aouthern direction we meet with r o c b  
of this system in the neighbourhood of NBgpur,ll whence they extend into 
the valleys of the Wardahy and Uodavari rivers,** down to Rajamahendri. 

From the Delta of the Bodhvari detached patches of these rocks occur 
dso  along the coast of the Carnatio ( b n a t i k )  to Trichinopoli.t+ U1 
Obese deposits are within the peninsular area of India. 

Only a small portion are found in the extra-peninsular area, i. e., along. 
the base of the Eastern Himtilayas, in Sikkim and Upper Assam. 

The proper knowledge of this system is almost entirely due to the 
labours and exertions of the offloers of the Geological Survey, as the 
number of writers, unconnected with the Survey, who have worked a t  either 
the geology or palieontology, or contributed to  the collections is but a limited 
one. To these latter I shall refer at  first. I n  1828 A. Brongniart de- 
scribed in his " Histoire des v6gktaux fossiles," two species of Qloaaopteris, 
this waa the earliest mention of this interesting genus. Professor Clopperti 
in his " Systema filicum fossilium 1836," also described Blotaopterw. Pro- 
fessor Royle in his Illuatmtions of the Botany &., Himalayan Mountains, 
1839, established four species from the coal-bearing rocks of the Rani- 
ganj coalfield, all four of mow or less interest. Professor Morris in 

Quoted hereafter always as Shtpnra b h  
t Feiatmantel, Becords G. 9. India, Vol. XIII, p. 1, pp. 62.64, 

The Ramkola-Tatapbni c o ~ e l d a .  
4 htgarh sandstone. 
II Nkpur ru-ea. 
q Wardha valley coalfield (Upper UodBvuri b h . )  
00 Middle and lower W d  basin. 
tt Here we have the South Kistna district (Vemiveram) the S r i p a m a t ~ ~  w 

(near Madras) and the Trichinopoli plantbe& (UtatG plantbeds). 



1840 described in C.pf. (Irmt's paper om the geology of Cutch* mms 
remains from bedg which are a t  prerent known to be the big- of & 
Juraeeic rocks in Catch (Kwh). Among thm were two species of 
Ptilophyllurn, r f d  very chvacteridio of the upper gronpe of the ~ d -  
w4na system. The animal fossila were dewxibed by Sowerby, some of which 
aa was shown later, came sleo from the higbeet Jumuic beds. b eon 
ko them latter WM d e  by Capt. W. Sme0.t I n  a paper on mot .rtd 
foseil c y d e a  lM1$ Proferwr Morris .gain describes the two speciw 
P#ibphyllwa from Indi .  In  Prafewr Ungero' " Qeners et species +& 
rum foreilium" (1850) we a h  find all the species of Indian Ctondw6rpr 
plants, known up to that date, although eome of them were d h n t l J  
olueed. I n  1850 appeued a l ~ ~  Dr. MoClelland'r Report on the Q e o l w  
Survey of India, 184540; ae it, however, was not published under 
preeent arrangement of the Geological Survey, I quote it amongst these 
papem. It conbins figures of plants from the upper and the lower (d- 
bearing) groups of the Gondwina system, unongst the latter, seved fw 
of great, interest (as ascertained later by the origiruls) but the drawings 
are BO utterly wrong, that the @reg ue of absolutely no urn for thom who 
m o t  compare the origin&. The m a t  interesting f o d  war the ?-;.r; 

burdwaaenrir, which from the original speoimem proved to be a 
Zarnisae of the Pterophyllurn-tribe. 

Sir P. Egerton described in 18515 a f o d  fish (Zqidotw) from ~JJO 

tableland of the Deacan, in the Peninsula of I n d i  collected by Col. Syker, 
to which in 1863 another species was added by Mr. Bell11 and in 1857 two 
v i e s  again by Sir P. Egert0n.T 

Of much greater importance were the laboure of the late Bev. Mi. 
Hislop, in the Gondwina rocks of the vicinity of Nhgpur. He collected 
firet the very interesting Chatodur teeth, which were afterwarde described 
by the late Dr. Oldham,** he collected a reptilian ekull near Mbngli, aouth 
d Nbgpur, which wee described by Profeeeor Owen aa Braohyopr Icrtiapr,tf 
and he alro collected numeroue form1 planta near NBgpur, (Kbmthi), BhPrrt- 
w b ,  Silewha end Mhnglii, whioh were deecribed by Sir Charlea Banbug in 
1861.$$ Of the many papers by Mr. Hialop I need only mention t h  

Tnmaact. h l .  800. Lond. Ser. !&, Vol. V. 
t 'humact. GeoL f3oa Lond. Vd. V, 2d. 8er. . 
f Ann. and Mag. Nst. H. Vol. VlI, p. 110. 
I Qu. J. h l .  800. London, Vol. VLI, p. 272, pL XV. 
11 Qu. J. h l .  80c. London, VoL IX, p. 861. 
q Ibidem, VoL X, p. 871. 
0. Mem. h l .  8 m .  of India, VoL I, 296, & q. Plater. 
tt Qu. J. 0. Boo. Lond. VoL XI, p. 87, PL 11. 

Ibidem VoL XYII, p. W, req. Pla VUI-XII. 



en the age of thecodetrste in Western Bengal and Central India ;+ on the 
geology ond foeails of the neighbowhood of Nbgpur,t which he wrote 
together with Mr. Hunter ; that on the connection of the Umdt coalbeds 

. with the plantbeds of NBgpur,$ and that on the age of the foesiliferons, thin- 
bedded eendatonee and coal of the province of NtQpur in India,§ which 
wna followed by a supplemenid note in 1862. 

In  a paper by Baron de Zigno, entitled Observations on the Rora of 
%he Oolitee," (1 he also makes general remarks on the Indian fossil Florme 
plaoing them all with the Oolite formation. 

In  the Proceedinge of the Austrian Cleologieal Institute (Verhandlun- 
gen dm k. k. Cleologkchen Beichsanstalt) for the year 1861-62, there is a 
note upon the fir& 85 plates of the RBjmah41 plants, which states, that 
the figurea of Zmitsr, Ptsrophylkm, Psmpterk, [Pasnioptsria etc., agree 
with Austrian Keuper plants. 

I n  another paper entitled Sop= depositi dipiante foesili del America 
settentrionde delle Inde e dell Australia, etc. " 1862, Baron de Zigno has 
attributed a liaesic age to the flora of the R4jmabM group. 

In the Beme year (1862) Professor R. Jones publiehed his Monograph 
of fossil EBtherireT wherein aIao the Eethsrios of the Indian GondwBna 
rystem are described, especially E. wnangalisplrir, Jon., which ie so 
abundant in the M4ngli shalea 

Here I have also to  mention Profemor Morria as co-author of a work 
on the RBjmahhl Flora (1862) for although it was publiehed in the P h n t o -  
logis Iodica, be wan not wnneoted with the (3eological Survey. 

In 1864 a reptilian foesil, mid to belong to the genus A r c L g o r a ~ r  
wan collected by Major Gtowan near Bijori in the SBtpura basin.*+ 

Ettingshaueen in his great work on the comparison of living with fos. 
ai l  ferns,++ cleeees our Ihcniopte& tata and I! nrorrisi (now blooro- 
tosnioptaris) from the Rbjmah&l group, with Amvatichum, and writes of 
that formation as being lisesio. 

I ahodd alm refer here to Profemor H d e y ' s  paper '' on the vertebrate 
f d r  from the Panchet rocks near Itaniganj, Bengal,$$ for although tbe 

J. Ao. 800. Ben& 1866, VoL XXJT, p. 847. 
i Qn. J. h L  80c London, VoL XI, with map. 
$ Ibid. h L  h. London, VoL XI, p. 656. 
1 Ibid. Vol. XVII, p. 846 ; eupplm. note, in Vol. XVIII, p. 86. 
I Ibid. VoL XVI. p. 110. 
T Palmmtographicsl Sooiety, 1868. An a b M  of the onme ia in Qu. J. G. 80a 

hndon, Vol. XIX, p. 140 kc. 
*. J. A 8. B. XXXIII, l86q pp. 886, 442. 
tt Die Fammkdntar der Jetstwelt %o., Wien. 1M. 
$3 Pel Zndica, Bes. IV. 1.1866. 



specimens were collected by officers of the Geological Sawey and w m  
described in the Paloeontologib Indicg yet the paper is by a n  author 
unconnected with the Survey. 

I n  a later paper on Hypmodupedon* Professor Hudey also refers to 
the same genus in India where it occurs in beds together with the  before 
mentioned Ceratodw; in a further paper on the classification of the 
Dinooavria, with observations on the Dinosanria of the Trim,? he dso 
discusm (p. 48), the Indian Dinosauria, and in a still more recent paper 
on StagonoZepu Robsrtooni and on the evolution of &ocodilia$ he men- 
tions the Indian Puranrchrs stating that i t  is very close to Belodon. 

I n  Professor Schimper's " Trait6 de Palbout. v6g6tale," 1889-1874, 
most of the fossil plants, known up to that date from the Qondwina system, 
are also quoted, but those of the R4jmahB1 and Damuda series are wrongly 
classed as being of the eame (oolitic) age. 

Sir Philip Egerton and Professor Miall, have recently (1878) examined, 
the former the gonoid fishes from the Deccan and the latter the Cmtodrr 
tdeth from M a l a  and the results are published in the Palasontologia India, 
Ser. IV, 2, 1878. 

These are about the moet important papers wherein plants or animals 
of the Gondwha system have been referred to or described by authors who 
wen, not connected with the Geological Survey. 

Quite recently we have a paper by Dr. W. Saise on " the K u r h u r U  
coalfield." 

Those who have contributed to the collections of the Survey, are not 
numerous. The first is the late Rev. Mr. Hislop, who contributed fossil 
fish and plants ; and I have especially to mention the contributions in 
recent times of Mr. J. I. Whitty, C. E., late Superintendent, Kurhurbali 
(Karbarbhri) collieries, Giridhi, Mr. W. G. Olpherts, C. E., the present 
manager, and Mr. N. Miller, inspector of the collieries a t  the same 
place. 

If  only some of the other managers .and inspectors of collieries in 
India or othera who have an opportunity of doing so, would pay a little 
attention to the fossil remains contained in the rocks accompanying the 
coal-seams, many an interesting specimen might be procured. But rs the 
matter now stands the greatest portion of the collection of fossils from 
this system has been brought together by the officers of the Surveyl 
to whom ale0 the knowledge of the numerous deposits of this system ia 
solely due. 

Qa J. G. Soc. London, Vol. XXV, p. 138, kc. 
t Qu. J. G. Soc. London, Vol. XXVI, pp. 82, et aeq. 1870. 
$ Ibid. Vol. XXXI, p. 423, kc. 
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Jlost  of them who have visited areas where rocks belonging t o  the system 
occur, h a ~ e  collected fossils and contl-ibuted papers towards the knowledge 
of i ts  geology, others again towards that  of its palmntology. As the respec- 
tive papers are chiefly contained in tile publications of the  Geological Survey, 
it is sufficient to refer to  these without enumerating the papers in  detail. 
They are contained in the Records and Memoirs of the Geological Survey 
a s  well ee in  some of the volumes of t h e  Palmntologia Indica. I may 
especially mention the papers of Mr. W. T. Blanford (in Memoirs and 
Records), W. Theobald (Memoirs and Hecords), Thomas Oldharn (Memoirs, 
Records and Palaeontologia) J. G. Medlicott (Memoirs), T. W .  H. Hughes 
(Memoirs and Records), H. B. Medlicott (Records and Memoirs) V. Ball 
(Memoirs and Records) A. B. Wynne (Memoirs and Records) W. King 
(Kecords and Memoirs) R. B. Foote (Memoirs and Kecords) F. R.  Mallet 
(Memoirs) C. L. Griesbach (Nemoirs). I have myself contributed papers 011 

Oondw4na fossils t o  the llecords and to the Palaeoritologia Indica and Mr. 
Lydekker has described some of the vertebrate animals of this system, also 
i n  Records and Palaeontologia Indica. 

A detailed account of the  various features of this system, as  known 
u p  to 1879, is t o  be found in the Manual of Geology of India, t o  which 
I particularly refer. Of papers referring t o  the Gondwdna sjstem,publish- 
ed by officers of the  Geological Survey elsewhere than i n  the Survey publi- 
cations, I have especially to mention Mr. V. Ball's " Jungle life" 1879, and 
his  paper " On the coalfields and coal production of India" 1879.* I have 
already contributed a paper on Raniganj plants to  the Society's Journal i n  
l h 7 6 t  and Mr. R. Lydekker, as mentioned above, published i n  the same 
Journal a Slcetch of the history of tlie fossil Vertebrata of India where also 
t h e  Vertebrate fossils of the Gondrvitna system (Piscat, Batrachia and 
Reptilia) are referred to. 

I have t o  mention a t  last, that  some officers of the survey collected 
foseils in  various districts, though they have not published papers on the  
same, thus Mr. V. Ball collected largely in the Raniganj field (llaniganj 
and Panchet groups) also in the SBtpura basin; Mr. F. Fedden near 
Ndgpur, Isapur, south of Chanda (Wardha valley coalfleld), i n  Kathiawir 
and ill Kach, and Mr. C. A. Hncket in  the  Sdtpura and South ltewah 
basins. 

I bball now make a few remarks on t h e  stratigraphical divisions, as I 
shall have t o  refer t o  them, when enumerati~lg hereafter the  plants. 

W e  have a t  first divisions into " upper" arid " lower" portions of t h e  
Qondwina system ; but here it must be remembered tliat this clas~ification is 
not  to be taken in the rigid sense, which formerly used t o  be the c a w  with 

Scientific Proceedings of the Royal Dublin Society, 21at April 1879. 
t Vol. XLV. Baed upon a collection of planta made by Mr. J. Wood-Yaaon. 

28 
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reference to the Mahddeva and Damnda eerie0 ; for we know now that one 
(and prob~bly two) of the moet characteristic plants of t h t  'lower" hnd. 
wina portion i. s., ffl-ptsrir pumea freely into the "upper" portion, 
eo that from this point of view there iR a posaoge from the lower" into tba 

upper" which view is aleo borne out in m v e d  basins by the gealogial 
relations. On the other hand, however, it is only fair to atate, that tbe 
moat characteristic plant of the upper" Glondwhas, i. a, the d 
cycadaceoue plant Piilophyllurn, ham not hitherto been obaetved in my 
bed of the " lower" Gondwinas. 

Within them two broad division8 of the Qonddna system minor group 
have been dietinpished in the various b h  of the system, of which 1 

eynopais may be thus repremnted. 

Chikiala sandatones. 
Jabalpur division.* Jabalpur group. 

b s g r o  group. 
(Kota-Mal6ri beda = Denwa group. 

1 3 Chari group. 
Intermediate groups.+ 

Ragavapuram = Vemlveram = 

Rijmahsl group = Athgarh sandatones = 
Rhjmahd division.+ BudawMa group = Sironcha sandstone = 

Pachmari eandatone = Dubraijpur group. 

B. Imzctw portion of the M d n a  s y e h .  ~ 
a. Panchet division.? Panchet group and = Almod beds. 

-Mhngli shales, KBmthi and Raniganj group rml 
Bijori horizon. 

5. Damuda division.? 
Iron shales (Motur horizon.) 

[~a rhkar  group. 

Karharbhri beds- 
o. Talchir divisionst 

Boulder bed ] Tdchir 

'I'hm three divkbm are propoaed by myself. 

t Theso three divkbm were intmduoed by Mr. W. T. Blanford, 1878. 



With regard to the foesil contente of them aeveral groups, I have to 
make the following remarks : 

Umio group.-A name proposed by Dr. Stoliczka, for the uppermost 
Juraesic beds in Kaoh. It contains marine a n i d ,  planta (P1i lophyN~)  ; 
a jaw of Plssiormmr (indiatu) wae alao found. 

Kecently Mr. Fedden recognieed the same group in Kathiawhr, although 
it ahowe there a somewhat closer relation to the next group. 

Xarine reprewntativos of i t  are the Tripetty sandstones of Mr. W. 
King ; and the Chikialrr sandstones (nnfossiliferous) of the Upper Qodhvari 
b i n  (C. Pr.) are probably representatives of these latter. 

Jabel'r 0+~up.-1871. Oldham, Geology of the Central Provinoee, Rea (feol. Snr- 
vey of India, Vol. IV, p. 76. 

The uppermoat group of the Ctondwhna system in the South Rewah 
and SBtpura basin, called so from the town of Jabalpur, the terminue of the 
East Indian Railway. It contains plant-remains only. I n  South Bewah 
it contains eome species which afterwards become very numerous in the 
next lower group (Sripsmrotur, Vrmcivmam), and in shales from the Sher 
river, SBtpura baein, specimens of Glorroptmis, a lower Qondwhna fossil, 
were identified. 

Bdgra group.-1872, H. B. Yedlicott: N o h  on the 86tpare Basin, Yem. a. 8. I. 
VoL X, pp. 138, 160. 

No fossils have been found hitherto in this group ; and no represen- 
tatives of i t  have been met with elsewhere ; called so £ram fort Bagra on 
the G. I. P. Bailway. 

6. ~ E E ~ € E D I . A T E  GBOUPB. 
gola-dldhi  pup.-1876, Hughen : Iteo. C). 8. I. Vol. IX, Pt 8. 

1877, H u g h  : The Wardha valley coalfield, Mem. 0. 8.  I. Vol. XIII, Pt. 1, 
p. 81. 

1877, W. King, Reo. Q. 8. 1. VoL X, Pt. 2, p. 68. 
This group (composed of two horizons) contains interesting terrestrial 

and freshwater fossils (reptilea and fishes). The red clays at Alalbri (with 
reptiles and Ceratodus teeth) are, however, considered lower than the 
limestones of Kote (with gtmoid fishes). The group takes ite name from 
the localities Kota (near Sironche, Cent. Prov.) and Malbri middle 
Q d v a r i  basin, south of Chande. 

The plant-beds of Chirakunt, (middle Qodhvari baein, Cent. Prov.), 
are on the eame horizon and these planta are of the same character as those 
of some other group8 to be mentioned presently. 

Tliis group has hitherto been only known from the C. Provinces (upper 
and middle Q d v a r i  basin), till quite recently, when, Mr. Hugbee dirrcovered 
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representatires of the Malbri clays in  the South Rewah basin (near Tiki, 
81" 26' long. ; 23" 56' lat.), with the same reptiles, but without Cedodu. 

The Denwa group of the  Shtpilra basin* appears to be a representa- 
tive of the (Kota) hlal6ri group ; a Paraerechiant scute was procured h m  
the  same. 

There are several other groups which have probably t o  be placedonthe 
same horizon, mrlich I shall also quote under special headings. 

Chari group.-Another group, the third from above, of the  Kach Jon, 
proposed by Dr. Stoliczka. Vertebrae of a Pamuchian crocodile$ were 
found, which tend to correlate this group with the Denwa group. 

SripnvnatPr group.-1873, Fwte, Geology of Madras, Mem. G. 8. I. Vol. Xp. 63, 
et B C ~ .  

A group of rocks in  the neighbourhood of Madras, which contains 
marine animals and plants. B y  i ts  fossil remains this  group is cor- 
related with the Ve~nhveram shales$ (Vemiveram, 12 miles north north- 
east of Ongole, S. Kistna countrj),  the Utat6r  plant beds11 (Ctatir, 
'I'ricl~inopoly district) and the Bagaval)uram shales% ( l t a g a r a p ~  
27 milea north-east of Ellore and West of liajamahendry, Lower God6vail 
W i t h  these latter the plant beds of Chirakunt (see ante)  hare to be 
correlated and from the geological positioil of these two let ter  group, one 
must also judge of tha t  of the others. Tlrey are all, I think sosnewhk 
higl~er  than the l ta j~nnhhl  group proper. 

Bd'mahdl group** (in the restricted sense). 
1877, V. Ball, Geology of the R~ijmuhSl hills, Mem. G. 6. I. Vol. XIII,  p. 65, (%9]. 

This is the lowest group of the fossiliferous beds of the  Upper Uond- 
w8nas. It is developed typically in the Hlij~nabhl hills, where it is highly 
fossiliferoue, containing a rich and varied F lora . t t  

The sandstones of Golapili (near Ellore,) South Godhvari district:: 
are true representatives of the typical llhjmahhl group. They c o n b  
a Flora only. 

H. B. BIcdlicott, Mcm. G. S. I. Vol. X. 
t Lydekkcr, 1':~l. Indica, Hor. IV, 2, p. 30, P1. VI, fig. 8. 

I f Lydcklier, iLid. p. 31. 
4 1879, Footc, IInm G. S. I. Vol. XVI, pt. 1, pp. 60, 66. 
11 18i3, Footo, Ifem. G. S. I. Vol. X, p. 63, and 1878, Ree. GI. S. I. Val. a 

p. 258. 
ll 1879, Footo, Mcm. G.  S I. Vol. S V I ,  pt. 1, p. 7G. 
** This group is not to be rnishkcn for '' Rzijrruhil Series" which included 

groups and wus almost tnnhmount with what now is known ae Upper Gondwm 
minus the bInhiilevas, thcu uonsidcrcd distinct. 

tt Pnlmontol. ind., Ser. 11, 1862-1877 GondwBna flora, Vol. I, 1880. 
$1 1874, King Reo. 8. 8. I. Vol. VII, p. 169 ; Gondw. Flora, Vol. I. 
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The Athgarll sandstone (near Kathk in Orissa) also represents the  
RBjmabBl group. 

On about the same horizon tbe following have most probably t o  be 
placed : 

The " Pachmari eandstones,"' base of tho Mah8deva in the  SBtpura 
basin without fossila ; the '' Dubrajpbr group"+ of the  RBjmahBl hills, 
which eo far  as  is  known with certainty, contains the genus Ptilophyllurn 
only ; the Sironcha sandstones,$ near AnBram, on tlie Pranhita river, Central 
Provinces, with fragmentary plant remains (conifers) ; and lastly, from i t s  
geological position (below the VemBveram sllnles), the BudavBdo group,$ 
is probably also to be classed here although containing plants and marine 

animals. 
Certain red shales on the  Northern face of the Latiahar hill, in t l ~ e  

Aurnngn coalfield, and containing Lower GondawBna fossils (Blossoptwiu, 
7erteb1.aria kc.,) should most probably be included here also. 

Panohet grosrp.-1861, Blanford (W. T.) Report on tho Raniganj d e l d  Man. 
0. Y. I .  Vol. 111, p. 126. 

The uppermost group of the Lower OondwBnas is typically developed 
in the Itmiganj coalfield, from whence it was first described. It i n  here 

fossiliferous, containing Lnbyrinthodontia and Dicynodontia and plants. 
It hns its name from the  Panchet I~ill, Bengal 

This group is also developed in several other basins but is scarcely 
fossiliferous ; and the Almod beds (H. B. ~ e d i i c o t t )  i n  the SBtpura 
basin are representatives of this group. 

RanigntGgroup.-1861, W. T. Blanford, M. G .  S. I. Vol. 111. 

Top-group of the Damuda series, higl~ly fossiliferous and coal- 
bearing. 

A t  first described from the ltaniganj coalfield, where it is typically 
developed. 

It was afterwards recognised in all the Damuda valley coal-basins, bu t  
J s o  boyond this region it  is developed ; in the Aurunga coaltield, Hamkola 
and Tatapirrli coaltielde and quite typically also in  the South Bemah basin. 

H. B. Medlicott, Mom. Q. 8. I. Vol. X, p. 166. 
t V. Ball, ib. Vol. XIII, Pt. 2, p. 44, eto. 
$ 1877 King, Rec. Q. S I. Vol. X, Pt. 2, p. 66, et soq. 

Foote, Mem. G. B. I. Vol. XVI, Pt. 1, pp. 69-71. 



It in represented by mme other g roup  in other df ie lda ,  &., the 
KhrntLi group* of the Ndgpv area and of the Raigsrh-Hingir cd&b,t 
and the Bijori horizon of the Sbtpura hain,$ ; both are fweiliferoas 

Tlle MPngli shales of the Cent. Pmvincea, (South of Nbgpnr) ue 
also placed here although I (and I must say, I om atill so) very much 
inclined to believe them to be more cloeely relsted to the Psnchet group 

I r o m t ~  rW.-1661, W. T. B l d d  On the Oeology etc, of the BaPig.nj 
coalfield, Mem. 0. S. I. VoL III, p. 28. 

This group, from a stratigra~hical point of view belongs to the 
Raniganj group, thouglr on account of the ocourrence of ironstone it t 
ewily aepnrable. I t  is present in most of the Bengal coal-fields and b d h  
the ironatones 8s well ss the carbonaceow shales in which they are 
inrbedded, or with which they alternate, am fossilifemus, the fossils being 
very much the same ss in tlre otlrer groups of the Damuda division. 

The M o t h  horirons of the Stitpure banin is moat probably the rep- 
eentative of the ironstone shales. 

Bardkar group.-1861 Oldham (T.) Additiond mmarh on the geolow, rehtim 
eta., of the mch in Bengal eta., M. 0. 8, I. Vol. 111, p. 42. 

For the lowest group of the Damuda division (series), which was at 
h t  simply called "lower Damudae," the above name waa proposed by 
Dr. Oldham (L861), since the corresponding term "upper Damudag" bad 
also to be replaced by another name (the present Jabalpur group) as it 
wss employed for a group of the upper Gondwhna portion. 

The Bwhkar group, like the Kaniganj group, ie rich in coal, and in 
present in most of the coalfields ; i t  contains alao numerous fossils, which, 
however, on the whole do not differ much from thorn of the two higher 
groups. 

c. TALCHIB DIVIBIOX. 
Xarharbari b& (coalbearing.)-1877, Feintmantel, h. Q. 8. I. VoL X, Pt. & p 

187-139. 
1878, W.T. Blanford, Rec. 0 8. I,Pol. X1,Pt. 1. 
The coalbeds of the Karharbhri coalfield were formerly included in 

the Barhkar group ; but the exrunination of the Flora has shewn their 
closer connexion with the Talchirs. They are with certainty known from 
the above coalfield and from the Mophni coalfield, Shtpura b i n .  

1870, W. T. Blanford, Rec. 0. 8. I. VoL IV, p 60; Mem. G. 8. Lad. VoL I% 
p. 11, ot aeq. 

t V Udl ,  Roc. 0. 6. Indiy Vol. VIII, p. 119, eta. 
: H. B. Medlicott, Mom. 0. 8. I. Vol. X, p. 27. 
8 H. B. M d c o t t ,  Alem. 0. 8. I. Vol. XI p. 20, (161.) 
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In  these beds Verteharia appears for the first time, Glorropterir is 
largely enough developed, Gkg~nopter i r  predominates. 

M i r  group.-1869. Talchir d e l d ,  M. 0. 8. I. VoL I. 
'I'hie peculiar group which %J at the base of the whole Qondwhna 

system is met with in all the various basins. It consists of shales (bluish 
grey o; olive green, fine earthy), sandatones and a boulder bed, which is 
believed to have been formed by floating ice. The shales are foesiliferou~ ; 
fossils are known hitherto from three basine, in two of whioh I have collected 
and found the fowile to be numerous. 

Here Glourqptsris takes its origin in India ; among other fossils the 
genus Bany.~nqpt& is the most numeroue. There is also a fragment of 
an insect wing, but too fragmentary to allow of an identification or 
claseilication. 

I shall now proceed to enumerate the Qondwhna f o d s  hitherto known, 
from the e n t i i  system, in systematic (biologicsl) order giving with each 
genun and species its diatribution. I begin with the lowest plants passing 
then to the animals. Of referencee to the species I shall give only such 
where there is a figure of the species or the latest dewription. I have 
a h  added, for sake of oonvenience, the etymological derivation of 811 the 
names. 

PiLim'AE. 
C b :  ALQAE.e 

Genus C h d r i t a , t  Stbg. 
There is only one Alge mentioned from the Gondw4na system, and 

even itu occurrence ie very doubtful. 

Uhodritss (?), dkhotomw, Mom. q. 
1E40. &@d~, Morrh, 'kaneect. Cteol. 80c. Lond. VoL V, 2 Ber. Tab. XXI, 

4.1. 
1876. Choditsr, Feiatmantel, Bsoh Flonr, (fondwlna Flora. VoL 11, p. 6. 

Group and locality uncertain, aa is the species itself. 

Clam : EQUISETACEE. $ 

This order is well represented, though almost entirely in the Lower 
Qondwhas. 

Tbe seaweed fsmil y. . 
t F h m  Chondrua, name of a living genw of aeaweedn. 
$ Home-tail family. 
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Genus Equiuetum, Lin. 

The stcm articulated, the internodes striated, the leaves connectedto I, 
sheath, placed round the joints. 

Only one species from the IJpper ~ o n d w ~ n a s .  

Equisetum rajmahalense,* Oldh. and Morr. sp. (Schimp.) 

1862. Egtiiuetitts, Oldham and Norris, % j d  Flora ( G o n d w h  Plow VoL L) 
PI. 11. figs. 2.5; P1. XXXV, figs. 3, 4. 

1877. Feistmantel, BijmnhLl Flora, Gondwha Flora, VoL I, p. 63. 

Resembles Equieetum miincrteri, Schimp. 
Rrijmaltcil grorvp : Bel6tikur near Burio, Rhjmah61 hills. 

Qenus Schizoneura,t Schimp. e t  Moug. 18L4. 

This genus occurs in Europe in Triassic and rhaetic beds only. 

Schiwneura gondwaneiuie,$ Fstm. 

1876. Feistmantel, Rec. G). 8. I. Vol. IX, p. 69. 

1880. Pal. indim, ffondwlna Flora, Vol. 111, p. 61, Pla. I. A.-IX. A. 
The stem articulated, striated and branched ; the leaflets about 12-22, 

long and with a middle vein, ale joined into a sheath which splits into two 
or more portions, placed round tlie joint. 

Differs from the European form by the greater number and the some. 
what coarser consistence of the leaflets. 

Range :- 
Upper Uondm'nae : Certain red shales of apparently Lower Mahiden 

(lower Upper Qondwinas) age, on north face of Latiahar hill, (close tn 
the top) Aurunga coalfield. 

h w e r  Gonddnas : Punched group : near Maitfir, north-west of 
Assensole, Raniganj coalfield. 

Raniganj g r o y  : Raniganj and Jharia coalfields ; Hudeeamo, N. 
of Sarum, Bokaro coalfield ; Ramkola coalfield ; Garjan hills, Ra*h 
coalfield ; South Rewah basin (several places) ; Baricondam, SBtpura basin. 

Bardkar group : Lumki hill, Karharbziri coalfield. 
KarhurZJdn' beds : ? Karharbiri coalfield ; Mohphni coalfield (Sitpun 

basin). 

RdjmahU hilb. 
t Schim (gr) = to slit ; neura (gr) = the vein. 
$ Called eo from the C f o n d w h  eyetern. 
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STchizoneura comp. m&ni,+ Schimp. 
1879. Feintmantel, Pal. ind., Talchir-KmharbM flora, P1. I, figs. 6-7. 
1880. Damada-Panchet flora, ibid. p. 6 4  PL VIII A. 4; IX A. 3-6. 

Some specimens from the Karharbhi and Raniganj coalfield appear 
t o  belong to this species. 

Some other equisetaceous stalks from the Talchir shales appear also 
t o  belong to  Schizoneura, so that in India this genus ranges from the 
T d c b i  to the Panchet groups. 

Genus Phyl;,:Laca,t Bgt. 

A genus a t  first described from the upper coalmeaaures in Australia (Ph.  
awtvalie, McCoy) then from the Italian Oolite (by Zigno), then from India 
and lately from the Siberian Jura. 

Phyllotheca indica,S Bunb. 
1862. Bunbury, Ndgpar plants, Qu. J. ff. 8. Vol. XVII, p. 355, Pls. X, XI. 
1880. Febtmantel, Pal. ind., GondwBnaFlora, Vol. 111, p. 67, PI. XI1 A fig. 3.9. 

Lower Cfonddnao : Baniganj (Kdmthi) group : Ra~iiganj coalfield 
and NBgpur area. 

Phyltotheca robueta,§ Feistm. 
1880. Pal. ind., OondwQne Flora, Vol. 111, pp. 68-69, P1. XIV A, flgs. 1-2. 

Lower Qonddnao : Ilaniganj group (?) near Dubr~jpur,  Qopichndar 
area, RBjrnabhl h a s .  

h o t h e r  Phyllotheca was recently brought by myw-£ :.dm the Talchir 
shales, KBrarrpJra coalfield, but it is not yet figured. 

Genus !&izygin,ll Royle. 

Like S'henophyllum of the palaeozoic period, but the leaves in three 
pairs on one side of the articulation, always s L  leaves only. 

5 izygM ~pecioaa,T Royle. 
1839. Royle, Botany eta., Himalapan Mts. p. 431, P1. 11, fig. 8. 
1876. Feintmantel, J. A. 8. Beng., VoL XLV, p. 342, P1. XV, fig. 1-2. 

a. Lower Oondwdnaa: Bardkur group in the Bokhro coalfield (near 
Layo) ; Aurungs coalfield (near Muup)  and in the Talchir coalfield (near 
G o p i i l p d )  . z 

Proper name. 
t Phyllon (gr) = a leaf; theca (gr) = a sheath. 
f Indicne (lat) = indian. 
) Robnetne (1st) = strong. 
I Threis (gr) = three ; Zeugoa (gr) = a p&. 
1 Specioeus (lat) = handeome. 

% 
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b. Ranignnj p u p  : Raniganj coalfield ; Stitpure ; Siikim (ac. 
cording to Sir J. D. Hooker). 

Genus Pertebnrrio,+ Royle. 

A very peculiar genus, hitherto with certainty known only from India 
and Australia. . 

Vertebraria indica, Royle. 
1839. Royle, I. a., p. XXIX, P1. 11, fig. 1-7. 
1880. Feintmantel, Pal. in& Oondwina Flora, Vol. III. 

This Eoeeil is very abundant and has a very wide distribution. 
Upper C 2 o n d w . i ~  : I n  the  red shales, mentioned above, from the 

Latiahar hill, Auranga coalfield. 
Lowe- Qondcodnar : Raniganj (Kdmthi)gwup in most of the coalfields 
Barrikar group : in  most of the  coal6elds. 
Karharbdri be& : Karharbsri coal6eld1 rare. 

Class FILICES.  
Ferns are very numeroue both in the upper and lower portion of the 

aondwhna system. 

Order G L E I C H ~ A C E A L  
Several forms, described a t  first with other generic names, a p p ~  to 

belong liere. 
Bleichmiat bindrabrcnensw,f: Scbimp. 

1862 Pccopt. gleichenioidsr, Old. and Mom. R b j m U  flora, Pal. in& Chid& 
Flora, Vol. I, pp. 45, 46, Pls. XXV, XXVI, 5g 1, 3. 

1869. Gchimper, Trait. d Pal. v6g. I, p. 670. 

Uppm G o n d d n a s  : XjmaM2 group in the  RBjmahtil hills. 

Peeoptmi85 tmera,ll Feistm. 
1876. Feistmantal, Kach Flora, Pal. ind., Uonddna Flora, Vol. II, p 26, PI. mt 

fig. 5. I 

Upper Gondwdnas : U7nia group, Dudye in Kach. 

Order MARATTIACEB. 

Genus D m e o p s i s , T  Heer. 
Danaeopsir mnjmahalmsis,** Feistm. 

1877. Feistmantel, Pal. ind., Glondwbna Flora, Vol. I p. 106, PL xXXVIG ' 
4 

Vertebra Oat) = a joint of the back-bone. 
t A living genus. 
f From Bindrabun. 
( Peko (gr) = to comb ; ptaria (gr) = fern. 
1 Tenor (lat) = tender. 
P Like Danaea. 
** lqjmnhilbilln. 
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Upper Bondtinintan : RdjmaMl group in the Rsjmah6.I hills. 
Another Danaedpeia will be described by myself on the next opportunity 

from the S. Rewah basin. 

Order CYATEEACEAI 
Genus %athea,* Lin. 

Cyatheo comp. Tchihatcheflt, Schmalh. 
1880. Feistmantel, Pal. ind., Cfondwh Flora, Vol. 111, p. 76, Pl. XVI, A. 

flga. 1, 2, 4. 

Lower Cfondwn'nae : Barrikar grotcp, near Talchir, Talcliir coalfield. 
This species is otherwise known from the Jura of the Altai Moun- 

tains. 

SCpienopterie$ polymorpha,§ Fstm. 
1876. Journ. As. Boc. Beng., Vol. XLV, pp. 366-368, PI. XVI, figs. 5-7, XVII. 
1880. Pal. ind., Cfondw. Flora, Vol. III, p. 76, PIE. XV A, XVI A, fig. 3, XVI A 

&ir, dgs. 1-6. 

Lowm ffolrdlacisos : a. Barrfkar group : Lumki hill, Karharbsri coal- 
field. 

b. Raniganj g q  : Raniganj coalfield. 

Cfenue Dichonia,ll L'HQrit. 
I n  this genus have, I think, to  be placed besides others, also several 

forms which were formerly c h s e d  with other genera. 

Dicksonia hugheei,T Fstm. 
1880. Pal. indiea, &ndwha Flora, VoL 111, p. 62. 
Lower Uomlwa'nas: hh igan jg rovp  of the Jliaria coalfield, and i f  

the Shtpum basin (Bijori horizon). 

Dickeonia bindrab-#,** Feistm. 
1877. Feidmmtel, Bbjmab&l Flare, O o n d w h  Flore, Vol. I, p. 76, PI. XXXVII 

4. 2. 

Ueet  Uondrarfnau : RcijmnMl group, a t  Bindrabun, RBjrnahM hills. 
Other ferns, from the upper Gondwhna portion, to  be placed with thie 

genus, are : DMkeoniatt sp. (Jabalpur group), Sphatwpterie, comp. argutu,$$ 

A Living genw. 
t Proper name. 
f shm (gr) = wedge; pterie (gr) = fern. 
4 Polys (gr) = many-fold; morphe (gr) = form, aspoct. 
fl A living genua ; from a proper name. 
Q Proper name (Mr. Th. Hughes). 
** Name of P locality 
t t  1877. Pal. &d. G)ondw&na Flora, ~ o l .  11, p. 86. 
f $  1877. PuL ind. Gondwhna Flora, Vul. I, pp. 71-72. 
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Lindl. and Hutt., (Katrol group, Jabalpfir group and RBjmahO group), 
and Hymenophyllitse bvnbuyanw,+ Oldh. and Mom. ep. (Gjmnhil 
group). Of more importance is the following. 

Pecopterir lobata, Oldh. and Hom. 
18;:. P.,l. OondwinaFloraVol. I,p.9!& 
1881. Rcc. Oeol. Survey India, Vols. XIV, p. 149, flgnrea. 

This species I have quite recently united with Dickeonk also. 
Q p e r  Gonddnar : ILijmahdl group in the RBjmabaS1 Mb. 

Order POLYPODIACEAE. 
Type depleniurn, Lin. 

Arplmium whitbyenre, Heer. 
1876-79. Pal. ind. O o n d w h  Flora, Vols. I and 11. 
1880. Pal. ind. Gondw. Flora, Vol. 111, p. 62. 

This species was a t  first described as an A2etitoptmir, but  the discoveq 
of specimens with fructification, caused it to be placed with Arplenium. 

Upper ffondwinar : Umia group, Kalrol group (Kach.) ; Jobalpu 
group (SBtpura a:. . 3. ?-wsb. basin) ; Sripsrmatur (Vmcfveram) group. 

Lower Qow7 iin.: : Raniganj group, Raniganj coalfield ; Jharia coal- 
field ; S. Rewah basin. To this very probably also belongs : 

Alethopterist indica, Oldh. and Morris. 
1862-79. Pal. ind. Qondwha Flora Vol. I. 
U'er ffondwdnar : Jabalpur group (S. Rewah basin) ; S r i p d 8 r  

group (Sripermatur area ; S. Kistna area ; Utativ plant beda) ; Bai jd l  
group. 

A le thpterk  medl icot l ia~ ,  $ Feistm. 
1877. Pal. ind. G o n d w h  Flora, VoL IX, p. 87. 

This form has probably also to  be classed with this group. 
Upper Cfondwdnin : Jabalpw group (SBtpura aud S. Rewah %in). 

Type Polypodim, Linn. 
Alethopteris Zinc eyana,$ Royle. 

1869. Royle, I. c., Tab. 11, flg. 4. 

Although the appearance of the fronds would place this form in pmn- 
mity with dql. whitbyenre and Aepl. indicum, get, fructificating specimem, 

1877. Pal, ind. ib. p. 88. 
t Alethee (gr) = true, and pterie = true fern. 
$ Proper name. 
( Proper name. 
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which I believe belong to  this species force urr to  clasa i t  with Poly- 
podium, keeping i t  still with the Polypodiaceae. 

Lower Bondwdnas : Banbanj group, Raniganj coalfield. 

Type Phegopt&u, Mett. 

With the Polgpodiaccae has also to  be placed Alethptm's phego- 
pteroidee,' Feistm. 

1876. Journ. Bs. Soc. Beng., Vol. XLV, p. 362, P1. XVIII. 
A very large and intereating fern, of rare occurrence. 
LOWM Bondwdna~: Runiganj group, Raniganj coalfield. 

The ferns, hitherto named, are such, as can with some certainty (most- 
ly from the state of the fructification) be correlated with living ferns. 
There is, however, a by far greater portion of ferns which have to be class- 
ed under separate orders whose relation to living forms can only be guessed, 
while in some other cases it is entirely doubtful. 

Order SPEENOPTEEIDEA~. 
Bphmopteris hielopi,t Oldh. and Morr. 

1862. UjmaUl Flora, Pal. ind., f f o n d w h  Flo- VoL I, P1. KXKT, flgs. 1-6. 
Upper Cfonduxi~ : Rri;jrnairci2 group, near Bindrabun, Rhjmahhl h ib .  

Bphenopterio ? msmbrunosa,$ Feistm. 

1877. U j d  Flora, Pal. id, h n d w h  Flora, Vol. I, p. 81, P1. KKXTT, 
fig. 4. 

Upper Goddnan : Bjtnalkfl group, near Burio, RBjmahsl hills. 

Order NEUBOPTEBIDEAE§ and CABDIOPTEBIDEAE. 11 ' 

(fenus C$clopteris,q Bgt. 

CSclopteru oldhami," Feistm. 

1877. UjmahPFlora, Pal. in& h n d w h  Flora, VO~.  I, p. 88, PI. XXXVI, flga 
1, 2, XXXVII, 6, 6. 

U s e r  Gonddnar : BjmaMcft group, near Bindrabun, Rhjmahhl hill& 

Like Phegopterin, a living genne of ferns. 8 

t Proper name. 
$ Thin membranaceons. 

From Newoptarie (newon = the vein, and pterir -- the fern) = the vein fern. 
11 Kardia (gr) = the heart and pterb ; the heart fern. 
'1 Kyklw (gr) - circle and pterie. 
** Proper name. 
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Neuroptmu valida,* Feidm. 
1879. Talchir-Karharbbri Flora, Pd. ind.,Gondw6na Flora, Val. III, (8er. XQ1) 

pp. 10-11, PIE. 11-VI. 
A large and exceedingly nice, single pinnate fern, very numerona st one 

locality. 

h w e r  QLmddnaa : KarLrbdri  bed. at Buriadi (ve y hquent), at 
Paeserabhia and Domahni (rare) in the Karharbsri coalfield. 

Oycloptaris () pachyr lach~ , t  Qopp. 
1841. aiippert, Genera plant foae. Nos. 6-6, p. 94, P1. 4, 6. 

Lower Cfondrcxfw : Pawhet  group, N .  W .  6f haeeeensole, Bsnipj 
codfield. 

Order AL~HOPTEBIDEAE and PECOPTEBIDUE. 
(Incertae sedis). 

Akthopterw 2obfolia,$ Lindl. and Hutt. 

1877. Feintmantel, Jablpur  Flora, Pd. ind., Qouldaha Flora, Vol. II, p. &PL 
rIr, ag. 1. 

A species of the English Oolite. 
Uppw Gm-: Jabalpus grwp, from the Sher river, S 6 t p  

b i n .  

Pecopteru concinna,§ Presl. 
1838. Preal. in Sternberg, V. d. Fl. d. Vorw. II,p. 149, Pl. 41, fig. 8. 

Lolow Cfoftrkocfnae : Pawhat group, N .  W .  of h n s o l e ,  h n i p j  
coalfield. 

Genus Xmiamptariu, 11 Heer. 
Established by Prof. Heer in his " Fossil Flora der Schweiz,"T 

the former Pecopterir anguota from th.e Triae. 
From India I have identified one species of somewhat larger d* 

&one as : 

Mwimopts*is major,++ Feistm. 
1880. Damnda Flora, Pal. ind., Q o n d w h  Flora, Vol. III, p. 62. 
h e r  Cfondicwiw : h i g a n j  group, in the Raniganj coalfield. 

Validus (ht) - etrong, big- 
t Pachys (gr) = thick ; rhachia (gr) - atalL. 
$ With lobed leaveu. 
5 C o n h a s  (1st.) - pretty, neat. 
11 Merian's fern. 
T Wanran der Was, pp. 69, 87-88 ; Pls. XXIV, 7-12 ; XXXVII, XXXPIII, 

Larger, in comparison with the original speciee. 
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dqdenitea* (Lqidopterie) marrocaq~ua,t Oldh. and Morr. 

1862. Oldham and Morria, RAjmab61 Flora, Pal. ind., in O o n d w h  Flora, VoL 
I, p. 61, P1. XXVIII, 2, 3, XXXVI, 6-7. 

1877. Feie-tmantel, B4jmah61 Elom, Cfondwha Flora, Vol. I, p. 171, PI. 
XXXVII, figs. 3, a, he,  4,4a ; XLVIII, flgs. 8. 

Resembles very much the  Rhmtic Lepidoptm.8 ottonic, Schenk sp. 

U ~ e r  Gondtolfnaa : Bjmahlilgrowp, near Bindrabun, in  the RBjmabBl 
bills; i n  the  Atgarh sandstone, near Kathk ; and near Qolapili, on the  
Southern Qodivari. 

Pecopterir reueraa,$ Feistm. 

1879. Pal. ind. (11-41, & n d w h  Flora, Vol. I, p. 206, P1. I, fig. 6, 11. 1, 2, 7. 

Upper Gonddnaa:  8 r a p m a t u r  group, near Ragavapuram, on t h e  
S. Qodhvari, and in the Sripermatur area. 

Order LOM ATOPTER~DEB and PACHYPTEBIDEB. 
Genus minnfeldia, Braun. 

l"?&nfeZdia§ comp. odontoptaroi&a,ll Feistm. (Morr. sp.) 
1845. Morris in Btrzelecki, N. 8. Wale+ eta. 
1879. Feiatmantel, Flora dea Lint]. Anstraliem, Pa&wntographica, Suppl. 111, 

Lief. III, pp. 106, 166. 

This is a species, occurring in Australia in beds, above the upper coal- 
measures, aiz., Hawkesbury-Wianamatta, and in t h e  upper meeozoic beds 
of Queensland and Tasmania. 

Lower Gonduximu : P a w h e t  group in the  Ramkola TatapBni mil- 
fields. 

Upper Oonduxfnaa ; Parsora near Beli, South Rewah basin (lowed 
upper Gondwhna be&). 

!l%innfeldia indica,T Feistm. 
1877. FeiaCmantal, lUjmah6l Flora, Pal. i d ,  G o n d w h  Flora, VoL I, p. 87 

pl. XXXIX, 1. la ; a trne Thinnfekfia. 
Upper Qonduainaa : ~ j m a M 1  group Busko Ghat and Burio, Hhjma- 

hM hills. 

Like Arphium, in fond st.&. 
t M a h s  (gr) = large ; karpos (gr) = h i t .  
$ Reversed. 
( Proper name. 
11 Liko Odontoplcrir. 
T Indian. 



Thinnfeldia &trigow,+ Feistm. 
1879. Pal. ind., Glondnine Elms, Vol. I, p. 203, Pl. I, fig. 7. 

Upper Bondwdnur : Sripermatur group near Vemkeram, S. Kistna 
country. 

There are several other fragmentary specimene, which I hare deo 
referred to minnfeldia, but which need not be repeated here. 

Genns Dichopfer~ , t  Bgt. 
Diohoptsru sllorsrtrir, Feistm. 

1879. Pal. ind., Oondw6na Flora, VoL I, p. 201, P1. 11.- 6-10. 

U ~ M  Bondwlfrrar : r3rptnvnatur group, a t  Ragavapuram; Ellore Dib 
trict, S. Godivari. 

Genus Prrchyptct.is,$ Bgt. 
Pachypteriu upec$ca,§ Feistm. 

1876. Feiatmantel, Kwh Flora, Pal. in&, O o n d w h  Flora, Vol. 11, p. 32, PL 
III, fig. 6. 

Upper Gonduxinas : Umia group, near Bhujuri in Kach. 
Another species waa described by me from Kach, which is eomewhd 

doubtful. 

Order TA~IOPTEBTDEB. 
Genus Taaiopteris,lJ Bgt . 

!Paeniopterir denuinervie,T Feistm. 

1876. Feistmantal, Kach Flora, Pal. ind., Cfondwhna Flora, Vol. II, p. 19; PL 
II, 5g. 6. 

I could not assign this fragmentary specimen t o  any of the subgenen 
of Taeniopteris. 

Uppm Gonddnacr : Uinia group, near Kukurbit, in ICach. 
Sub-genus Xacrotaenwptm'u," Schimp. 

This comprises all the large and broad-leaved forms, in Europe it 
belongs principally to the mesozoic epoch. I n  India i t  occurs both in the 
Lower and Upper Gondwinas. 

Somewhat trigonal. 
t Dicha = in two ; p t a h  = fern ; the forked fern. 
f Pachys (gr) = thick, coarse ; pteria = f a .  
f Typical. 
11 The ribbon fern. 

Denens = clone ; n e m  = the vein. 
Malrros (gr) = large and taeniopterir. 



Mncrotaeniopterir crassinervicu,+ Feistm. - 
1877. Febtmantel, RijmahBl Flora, Pal. ind., Qondwha Flora, Vol. I,  p. 102, 

P L  XXXVITI, f i e .  1-3. 
. Upper ffondwdnau : BjhaUl groap, near Murero and Busko-ghht, 
RBjmahBl hills. 

Xzcrotamwptarie lata,t Oldh. and Morr. 
1862. Rijmaldl Flora ; Pal ind., G o n d w h  Flora, Vol. I, p. 41, Pla. I, 11, fig. 1 ; 

111. fig. 2, P1. V. 

1877. Feistmantd, ibidem, p. 99, P1. XLIII,  fig. 1. 

Upper ffondwdnas : RAjmaha'l group, near Bindrabun in the U j m a -  
bhl hills. Numerous. . 

dZbcmtaeniopteris morriei,$ Oldh. 
1862. Oldham I. c., p. 13, P1. 111, fig. 1. 

Uppm ffondzocinao : B j r n a U l  group, near Bindrabun, RBjtnahtil hill$. 

Macmtaeniopberk ovata,$ Schimper. 
1862. Oldham I. c., p. 43, P1. 111, 59. 3-5. 

1877. Feiatmantel, I c., p. 103. PI. XXXVII ,  5g. 1. 

Upper Gondwdnos : RdjijmaEZ grolvp, near Bindrabun, Rtijmahitl hills. 

N w o t a m i o p t e r k  danaeoideu,ll Royle sp. 
1839. Royle, Botany etc., Himalayan Mta. P1. 11. 

1876. Feistmantel, J. A. Soc. Bengal, Vol. XLV, p. 365, P1. XIX,  figs. 1,2, P1. 
X X ,  fig. 1. 

I;ouwr Gondwdpros: a B a r r i h r  groap, near Burgo in the Rhjmahhl 
hills. 

b. Raniganj (Kdmthi)  group of the Raniganj and Jharia coalfield, 
Bengal ; near KBmtLi, N4gpur area. 

Xmrotaenioptmiu feddeni,T Feistm. 
1876. Feistmantel, R. G). 5. I. Vol. IX, Pt. 4, p. 137. 

Lower Qondwdna~ : Kdmthi (Raniganj) group, near Kbmthi, NBgpur 
area. 

There is another fragment of a Macrotaeniopteriu from the Jabdpur 
group, but I do not find i t  practicable, to distinguish i t  by a ~eparate name. 

Craeaas = thick, nervun = vein. 
f Lstm = broad. 
$ Roper name. 
p Oval. 
11 Like Danaca, a living genua of ferns. 
Q Proper name (Mr. F. Fcdden, of the Geolog. Survey of India.) 

25 
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Sub-genm Oleandridiwm,* Schimp. 
OZeanWiun, oittaturn,t Bgt. ep. (Schimp). 

1828. Taatioptsrir, Brongniert hist, d v6g6t. p. 863, Tab. 82,iiga. 1-8. 
1876. OIscrndridium, Feintmantel, Kach Flora, Pd ind., Gondwha Flora, V d  15 

p. 16, Pl. I, flgs. 1-3, II, 1-6, XII.  1. 

upper ~ o n d d f f a a  : Umb gwwp, near Kukurbit in b h .  
Olaandridium comp. otenonauron,$ Schenk. 

1867. Schenk, Flora dm G ~ h i c h t a n  p. 103, tab. XXV, figs 6, 6. 

G w e r  findCO(Iw8 : Pawhet gwup, in the Raniganj coalfield. 

Sub-genne Angiopteri&um,§ Schimp. 
Angwpfsridium apathulaiwn,ll Schimp. (McClelL ap.). 

1862. Btangm'br, Oldham and Morria, Rijmah6l Flora, Pal. bd., aondwim 
Flora. Vol I, P1. VI, figs. 1-7. 

1877. F ~ b l ,  B B j a  Flora, ib. VoL I, p. 97. 
This is a very common epecies in the Ueer Bondtocfma : a. & i j ~ o l d l  

group, in the RBjmaha hills and near Qolapili, South GodBvari disW 
b. rSripermatrir p u p  in the S. Godbvari district, 8. Kistna and Trichina- 
poli district, as also in the middle C)odBvari basin. 

Angiopteriditun mc'ChZZandi,T Schimp. (Oldh. and Mom. sp.) 
1862. Btmgdtu, Oldham and Morris, I. 8.. p. 33, PL XXIIL 
1877. Feistmantel, I. c., PL XLVI, flgs. 6, 6. 
This is a species with a pinnate frond. 
U'jper Bondtainua : a Ujmalictl group in the RIijmah41 hills ; b. & 

psrmatk gwup in the S. M 4 v a r i  and S. Kistna dietrict, and in the 
Sripermatb area. 

Lourer GondCO(Ifias : There are Bome fragmentary specimens from the 
" Lower Qondwhas" in the NBgpur area and in the South R e d  basin, 
which, although not exhibiting the pinnate nature of the frond j e t  
exhibit all the other charectern of the epecies to such a degree, that I an- 
not dietingubh them. 

Angwpteridium &,+a Oldh. sp. 
1862. Bhugwitsq Oldham and Monrie, L 0 ,  p. 85, PL VI, flg& 810. 

1877. Fehhnmtel, ibid. p. 97. 

Like Olrandrq a living genun. 
t Vihtuu, from vitts = s headband. 
$ Stenw = cloee ; neuron = the vein. 
1 Like Angioptrrir, a living genaa. 
0 spathulst-9. 
B Proper name. 
** Enein (lat) = mod-refwring to the form of tho leaf. 
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User  Umckc6rw : R i f j d l  m p ,  near Burio, Rhjmah4l hills. 

dngiopteridirm comp emir, Oldh. sp. 
1877. Fehtmantel, W p i l i  Flora L a., p. 173, PI. I, @ 6n, 7a. 
U$pm Qondcocinrw : BdjtnaMl gwup, near Qolapili, 8. Qoddivari die- 

trid. 
Angioptstidium inforeturn, Feidm. 

1880. Feidmmbl, PaL in&, Q o n d w h  F l o ~ ,  VoL 111, p. 68. 
Lotoar Uondd-  ; Bardkar group, near ~umerdhubi ,  Raniganj coal. 

field. 

Type TJtwirr, swartz. 
Genus Paloeovittaria,+ Feietm. 
P a b v i t t w i a  Kwzi,? Feistm. 

1876. Feidmmbl, Raniganj plank, J. An. 8. B., VoL XLV, p. 868, P1. XIX. 
flg. 8-4. 

Lower B d n a r  : RanigMIj gwnp, R a n i p j  coalfield. 

Order DIOTYOT~WIOPTEIUD~. $ 
This order might with equnl propriety be termed Glouuoptcrideu, the 

only genua it a t  present comprises being the famous Bloauopterio,§ Bgt. 

Genus ~ b ~ o p t m i u ,  Bgt. 
1828. Bmngniart, Hietoire, r6g6tanx f d e ,  p. 223. 
This genus is formed of leaves of generally a more or lees oblong or 

epatulate shape of various sizes, with a &tinct midrib, and the secondary 
veins forming a net-venation of a varied character. 

It was at  first described by Brongniert from Australia (from the upper 
coalmeasures) and from India, from beds, which are now known aa the 
Raniganj group (we ante). Subsequently i t  was also identified from the 
lower coalmeasures (carboniferous) in N. 8. Wales ; i t  was found in India 
both in the Lower (in all groups) and Upper Gondwhna eystem, so 
that  i t  ranges in these two countries from Carboniferous to Jura. 

I n  India i t  is very well represented, its greatest development being in 
the  Lower Qondwhna system, and in it in the upper gPOUp8. About 17 
or 18 species are described in my Damuda Flora (Pal. ind., Qondwhna 
Flora, Vol. 111). For an easier arrangement I have grouped them into 
five uectione, according to the net-venation and the shape of the leaf. 

Of these bpecies I shall mention here only those originally described 
by Brongniart and those which have a wide range in India 

Palaiw (gr) - old, ancient ; and Vittaris = a living genaa of ferns. 
t Proper name the iete Curator, Botanical G)rudenq Calcutta. 
$ Tacnioptwids with a net-venation. 
4 Glo- (gr) = tongue ; pteris - fern. 
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Qlar~optsria indica,. Schimp. 
1828. G1-pt. bmanianq var. indica, Bmngniart Hint. vbg. foae. p. 223, hb. 

62, flg. 2, B 
Lower Bondrocfmn : Barc ih r  group, Raniganj group and Pane& 

Yfw"!?' 
Upper Bondwrinar : From the red shales, north face of Latiahar hill, 

Aurunga coalfield. 

Glorsopteri.q commmis,t Feistm. 
1876. Feintmantel, J. An. 80c. B., Vo l  XLV, p. 576, PI. XX, fig. 6. 
Lower 8onddna8  : KurLrbcfri beds; Bardkar group ; Innulow 

rhales ; Raniganj ,qroup ; PancLct group. 
Upper Gonddnns : The red shales, north face, Latiahar hill, Aurungr 

coalfield ; Jabaklir  grorcp, Sher river, SBtpura basin. 

Glossopteris &mudica,$ Feistm. 
1880. Pal ind. G o n d w h  Flora, Vol. III, p. 65. 

Lower Gondtucinao : Karharbdri beds ; Bardkar group ; Iro~tone 
rk le8  ; Raniganj group. 

Ujper Gonddnar : Red shales, north face Latiahar hill, Anrollgr 
coalfield. 

Bh8sopteris Zirownkna,§ Bgt. 
1838. Bmngnid, I. o., p. 223, P1. 6%, fig. 1. 
Lower &ndmrnas : B d k o r  group ; Runiganj group. 

G l o r r o p t h  angwrt;folio, 11 Bgt. 
1828. Brongniart, I. a., p 227, PI. 63, flg. 1. 
1876. Feietmantel, J. h. 800 B., I. c., P1. XXI, flg. 2-4. 
h e r  Gondwdnas : Barn'kar group ; Bunignnjgrorcp ; Pancket p u p .  
The names of the others may just be mentioned :- 
Gloss. intermittens, Feistrn. (Barhkar group) ; B2. stricta, Bnnb. 

(Khmtl~i-Raniganj group) ; Glossopteris (?) musa~filia, Bunb. (ditto) ; 
GI. ratifera, Feistrn. (Raniganj group) ; 81. conepicua, Feistm. (ditto). 
Glossopt. divergeno, Feistm. (ditto) ; Ql. ingens, Feistm. (Brrrtiksr p u p ) ;  
81. leptoneura, Bunb. (KBmthi-Raniganj group) ; Gl. fortnoso, Feistm. 
(Raniganj group) ; GI. orbicularis, Feistm. (ditto) ; 01. dec+ienr, Feistm. 
(Karharbhri beds). 

I may also mention that GlosaopCeris is now also known with cer- 
tainty from the Talcliir shales ; I have brought several specimens from the 
Talchirs in the Cheno vicinity, North K 8 r a n p h  coalfield. 

Indiae 
f Common. 
$ Appertaining to the Damnda eeriea. 
5 Proper name. 
1 Narrow-leaved. 
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Order DICTYOPTEBLDEE. 
!Che most prominent group of fossils i n  this order belong t o  a genus 

equally well represented in India and in Australia (Victoria) in beds of 
about the same horizon. 

Genus Obngamopteris,. McCoy. 
1876. McCoy Prodr. Pal. Victoria, Dec. 11, p. 11. 

Like aloeaoptmiu, t h b  genus is composed of leaves with a net-venation 
but without a midrib, all t h e  veins radiating from the base into the  leaf. 

It is of frequent occurrence in the  Lower Oondwhnaa in India but in  
a reversed proportion t o  Uloesopterie, being most frequent in the lowest 
groups (Tttlchir-KarharbPri) of that  portion. 

W e  know the following species : 

Gangamoptmis yclopteroideu,t Feiatm. 
1879. Feintmantel, Pal. ind., Gondwina Flora, Vol. LTI, Pt. 1, p. 12, Pls. VII, 

IX, XI, etc. 
A very abundant species. 
Lower Qondwdnas : lLlohir shales of the  Karaun (Deoghur) and Kb- 

ranpbra coalfields; Karharbdri be& of the Karharb41-i and MohpLni 
coalfield. 

Of this species I have also described many varieties, occurring in one 
or the other of the above groups or both ; but  i t  is not necessary to  repeat 
them here. 

Bangamopteriu Ziuriadica,$ Feistm. 
1879. Febtmantel, I .  o., p. 16, P1. XVIII, fig. 1.2. 

Lower  Qondwdnus : Karharba'ri beds, Karharbhri coalfield. 

Gangamopteris major,§ Feistm. 

1879. Feistmanbd, I .  c., p. 16, PI. XIV, 3, P1. XVI, fig. 1-2. 

h e r  G o n d d n a e  : Karharbdri beds, Karharbdri coalfield. 

Gangamopterie angwtifo2ia, McCoy. 

1879. Faistmantal, I. c., p, 16, PI. IX, fig. 6. 

Lower Qonduuinus : a. 5 l c h i r  shales, in the Deoghur and Khranpbra 
coalfields ; b, Xarharba'ri beds, in  the KarharbBri coalfield. 

This species also occurs in  Australia i n  t h e  upper coalmeaeures (N. 
Castle-beds) and in the Bacchus-Marsh mndstone, Victoria. 

Gangamon (gr) = a emall net ; pteris = a fern. 
t Lilre Cyclopterb. 
$ From the looality Buriadi, Karharbki coalfield. 
0 Largsr. 
( Narrow-leavod 
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Among the specimens, Irrtely brought by myself from the guhrr. 

b4ri and KBranphra coalfields, there ia also another species which oecm 
in the Bacchus-Marah sandstone of Victoria. 

Qangamopteru ia a180 represented in the higher groups of the Iaw~ 
Gondwinas. 

Gangamoptmu anthrophyoidsr,+ Feistm. 
1880. Fehtmantal, Pal. ind. Ctondwine Flora, Vol. III, p. 64. 

bet Q,~uhodna~ .- Raniganj gmv, Raniganj field. 

Gangamuptsria hughasi,t Feistm. 
1876. Feis+ntel, Rec. (feol. Survey of Ind. VoL IX, Pt. 4, p. 88. 
Lower Gonduxinar : Kdmthi (Raniganj) group, Khmthi, Ndgpnr 

Gangamoptcrir whittianal$ Feistm. 
1876. Feiatmanbl, J. As. 8. Beng., Vol. XLV, p. 371, PL XX, 5gh 3-4 

h m  Cfonddna : Baniganj group, Raniganj coalfield. 

Genus Belemnopterio,$ Feistm. 
1876. Feistmmtel, J. An. Sac. Beng., VoL XLV, p. 370. 

Belemnopterk woo&masoniana,ll Feistm. 

1876. Feiatmantd, I. c., p. 371, P1. XX, 5gs. 1-2. 
This is one of the most interesting fossils, being very c l m  to 

living forms, amongst others to  Hemwnitu cordata, Roxburgh, which gmn 
in India 

Lower Gondzolinos : Baniganj group, h i g a n j  field. 

IRCEBTB BEDIB. 

The systematic positions of some other ferns are not quite cerhia 
Amongst them are several forms with a net-venation and with a compound 
leaf, as exhibited either by the aotual attachment of several leafleb tor 
common stalk or by the shape of the leaflets. 

I have classed them provisionally with &genoptsrie, but in case a new 
generic name should hereafter be required for them, I propose the name 
Dactylopterk (the fingered fern). 

They are mostly from the Raniganj group. One species wrr 
described by myself from the Kurharbdri be&. 

Like Anthrophyuq.8 living genus. 
t Proper name. 
$ Proper name. 
4 Belemnon (gr) = arrow-head ; pteris = fern. 
11 Proper name. 
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One leaflet is very similar to leaflets of fhgenopteris r l ifolia,  Presl. 
I n  this eection (of uncertain ferns) ah0 belongs that fern which I 

. have already quoted elsewhere as Actinopterb bmgalensis, and the shape of 
the leaves really resembles very much the form characteristic of this genus 
as described by Prof. Schenk from the Rhiitic formation. Our fossil is 
from the Boniyanj growp. 

There are aeveral indeterminable fossils which have to be considered 
as rhizomes and stalks of ferns. I shall refer to  two only. 

&nus Bhizomopterb,* Schimp. 
Bhizomopteris balliyt Feistm. 

1877. Reo, Qeol. Survey, India, Vol. X, p. flg. 2-8. 

This form is quite characteristic, exhibiting distinctly the circular 
seam and in some specimens also the dichotomy of the rhizome. 

Upper Qcmctlaa'nas ; Athgarh sandstone (Bhjmahil group) near Athgarh, 
Orissa. 

P m  stem or rh imm. 
1861. Bmbnrg, Bk. Ch. : N6gpur plants, Q. J. Q. 8. Vol. XVII, PI. XII. 

~ W M .  Gonddnaa : Shales at  MBngli C. Prov., Wardha valley coalfield. 
One or two specimens of a circinate vernation of a fern were also 

found in the RBjmahsl group of the R4jmahBl hills. 

Class LYCOPODIACEE.$ 
Remains of Lycopoda are very .nue in the QondwBna system. I can 

only record one species. 

Gtenm .Lycopodit~,§ Sternb. 
Lycopoditss grm'lir, 11 Feistm. 

1880. Preface to Vol. XI, Uondndse Flora, p. 19. 
1881. Becords QeoL Snrvey of In& Vol. XIV, Pt. 1, pp. 160-161, PI. 11, fig. 2. 

This fossil was previously classed with the Uoniferaa. 
Uppsr G & m  : B6j~nah&Z groupy near Bindrabun, RijmahM hills. 

Clam CYCADEACE4.T 
Remains of cycadeaceous plants are very numerous, especially in the 

upper portion of the Qondw4ne system, although they are also sufliciently 

Rhizome of a fern. 
t V. Ball, Geolog. Survey, India. 
$ The Club-mom family. 
Q F o d  Club mom. 
I Slender. 
1 Cycad hmily. 
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represented in the lower portion, and this by such typical forms, that no 
doubt can any longer exiat as to the occurrence of clyca&mminthe 
Lower Qondw4nas. 

Order Z A ~ E A E .  
aenue Ptmphytlurn, Bgt. 

Thia genua is very abundantly represented in the lower group of the 
Upper Qondwinaa, and eo is  the subgenue which we shall quote her& 
an Anomozamites; both these forms have their representativee also in 
the Lower aondwhnas. 

Pteropiyllum &erianum,* Old. 
1862. Oldham and Morris, Rdjmah61 Flora, Pd.  iad, Gondwina Flon, Vd. 

p. 22, Pb. XV, fig. 4, XVIII, 8%. 1. 

Uyvpsr Uonddmzs : B6jmiaMl group near Bindrabun R6jmahil h& 
and Gohpili, South Qodhvari district. 

P teropiyNm crassrcm.t Mom. 
1862. Oldham and Morrin, I. c., p. 24, PI. XVI, 2. 

Upper Qondcohnas : Bcijmahtil group, near Bindrabun, Rijmalid 

Pterophyllum footeonurn,$ Feistm. 
187B. Feiatmantsl, Pal. ind GondwBna Flora, Vol. I, p. 209, PI. Vl, fip. 14; 

VIII, XVI, 9. 

Upper Uondunfnab : #ripmatar group, at VemSvaram, South g* 
district, and in the Sripermatur area. 

Pbmophyllum kiwianam,$ Feistm. 
1877. Feietmantal, ib. p. 177, PI. 111 ; 1, IV, 1. 
Upper Uondwtinas : h?djmahhl growp, near Golapili, South G O ~ V ~  

district. 
Ptemphyllum cnedliaottianum, (1 Oldh. 

1862. Oldham and Morris, I. e., p. 21, PI. XV, 3 XVII, 1. 
1877. Feiatmantel, I. c., p. 111, P1. XLIII, flg. 2 ;  XLIV, fig. 1. 
Upper Gondwdnas : Rhjmahcil group, near Bindrabun, QhutiPri ad 

Murero in the RBjmahsl hills. 

PterophylZum nerhddaicum,T Feistm. 
1877. G o n d w h  Flora, Vol. 11, p. 9% PI. VI, fig. 9. 

Proper name. 
t Thick. 
$ Proper name (Br. Foote of the Cfwlog. Survey). 
$ Proper name (W. King of the Geological Survey of India). 
(1 Proper -me (H. 3. Yedlicott, Superintendent, Geol. Survey of India). 
ll Nerbudda river. 
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Ujyer G o n d t o a ' ~  : Jabialpur group, on the Sher river, in the SBtpum 
basin. 

This hae been hitherto the only mpremntative of Pt~ophyZ2um found 
in the upper groups of the Upper Gondwtinas. 

Pterqphy llwn prop inquum,' Giipp 
1877. Feintmantel, RdjmahU Flora, I. c., p. 110, with flgure in text. 
Uppm Qondtorfw : Riijmahdt group near Bindrabun, Rtijmahsl hills. 

PtarophyZlum mjmuhalenes,f Morr. 
1862. Oldham and bforriq I. c., p. 12, P1. XlX, 8 - 6  Pl. XIV, PL XVIII, 

tlg. 2. 

U j s r  @&nor: Rc;;imahdl group, near Bindrabun and Onthes, 
RBjmahhl h i h .  

PterophyZZum burdwananre,~ Feistm. (McClell. ep.). 
1850. f imio brudwanacrir, MoClelland, Beport, h l  S m e y  of India, p. 63, 

PL XIX, fig. 4. 

1877. PfrropA@m~, Feintmantel, &. Cfeol. Survey of In* Vol. & Pt. q 
p. 71, PI. I, 1. 

The cycadeaceoue nature of this fossil, by the discovery in the collec- 
Bions of the original specimen, haa been established beyond any doubt. 

Lower Bonddnar : Raniganj group, Raniganj coalfield. 

Subgenue Atwmoamitas,§ Schimp. 
This eubgenue comprises forme of PterophyZlum with unequal (irregu- 

lar) leaflefe (whence the name). Many of the Upper Gondwha P tmphy l l a  
have to be claseed hew. 

Ammozamita firur,lJ Feistm. 
1877. F-tel, ~ jmah6 l  Flora, I. c., p. 61, P1. XXXIX, figa. 2-4. 

Ujpm Bondtorfnru : a. R~ijmcrh62 group near Burio, R4jmahh1 hills ; b. 
Pem6umam group, a t  Vemtiveram, b u t h  Kistna district. 

Anomozamitsa jungens,T Feistm. 
1879. Fehtmantel, Pal. ind., Cfondwh Flors, Vol. I, p. 208, P1. VIf, 

6gs. 11-18. 
Uppm Gondwdnar : Vdosrom group, a t  VemPveram. 

Close. 
t Ap- to the ~ m a b / l  hills. 
$ From the locality Burdwan. 
( Anomoioe (gr.) = d i k e ,  dkimilar. 
11 Pismu, Oat.) = 8Et. 

Jungu 0.k) = to connod, to join. 
26 



dnomozamitu lindlqcmw,~ Schimp. 
1879. Feintmantel, ib., p. 208, p. Pl. XVI, fig. 3. 

U ~ e r  Qondwd~s : #ripsnnotw (Vemtiveram) group, in the S r i p  
matur area. 

dnomoznmiter m&ianur,t Oldh. sp. 
1862. Ptmphyllum, Oldhem and Morriq qmahil Flon, I. c., p. 20, Pl. XV, 1, 

XVII, 2. 
1877. Fciatmantal, B d j d  Florq I. a., p 69, PL XLII, fig. 1. 
Upper Bonddnas 8LjmahdZ group, near Bindrabun, % j d  hh 

and near Qolapili, South Qodtivari district. 

dnomozarnitea princeps,$ Oldh. and Mom. sp. 
1868. Oldham and Morris, ib. p. 23; PI. X, 1-43 ; XI, 1 ; XII, 1 ; XIIT 1.5. 

This is a very frequent species and one which attains very @ di. 
mensions. 

U p p r  Gonckorfnaa: ~j11~hdZ group near Bindrabnu, B d j d  
hills. 

In connection with these apecies of Anonwzamit~ in the "Upp  
Qondwtinae," I have to mention that recently I have collected eevd 
specimens of an Anomozamiter from 'I Lower Gondm'm" i n  the AmV 
coalfield, vix., in the Bartikar group ; they will be described and ill& 
on the next opportunity. 

Zamiter poximw,§ Feistrn. 
1877. Feistmsnw R6jmhQElorq Z . C . , ~ .  63,Pl. XLI, dg. 1-8. 

Upper Gondd1~1r : Edjmalici2 group near Murrero, Rhjmahd hill& 

Qenus B l ~ b o ~ i t e a , ~ ~  Sohimp. 
fflossozumitea stoliczkanw,T Feistrn. 

1870. Feistmantel, Talchir-Karharbari Flora, Pal. ind. aondwblaFlorq VoL 
p. 19, P1. XX, fig. 4-6. 

h e r  GonMnao : Ewlrcrrbrfri group, in the Karharbhri, coalfield 

Proper name (Lindley, the bohbt) .  
t Propor name. 
2 Distinguished. 
Q Very closely related. 
II Ctlosea (gr.) = tongue ; and za~nitsr. 

Ropcr name. 
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Qenus Podozamites, F. Br. 

This genus is represented hew by detached leaflets only, which how- 
ever are very .numerous. 

Podozamites lanceolafus,* Lindl. and Hutt. 
1877. Feintmantel, Pal. ind., Qondw6na Flora, Vol. II, p. 91, PL 111, 7-14 ; 

IV, 1-10. 

Very numerous in the 
Upper Gondzocinns : Jabalpw group on the Sher river, Stitpura basin, 

Bansa and Chandia South Rewtih basin. 

Podozamites Zanceolatus, var. spathulatur.t 
1877. Feistmantel, I. o., p. 92, P1, IV, 11-12. 

Upper Qondwinas : Jabalpur group, Chandia, South Rewah basin. 

Podozamites haeketi,$ Feistm. 
1877. Feistmmtd, ib. p. 92, P1. VII, 4 4 .  

Upper Qonddnas : Jabalpurgroq,  on the Sher river SItpura basin, 

Podoz~nider comp. ~anceo2atw, Lindl. and Hutt. 

1879. Feistmantel, Pal. ind. ; Gondwbna Flora, Vol. I, p. 210, P1. IX, figs. 9-10.. 

Ujpm QondwlZnas : &germatur (Vedveram) group, a t  Vemtiveram, 
South Kistna district. 

Witlr Podozamitw of the upper Qondwhnaa a cycadeaceous fossil of 
the Lower Qondainas, where i t  in very numerous, is in close relation. 

Genus NiiggeratRiopsM,$ Feistm. 
1879. Fei~tmantel, Gondw6ns Florg Vol. III, p. 23. 
1881. Suppl. ib. pp. 66-69. 
I have established this genus upon certain leaves, which were a t  first 

classed with ATdggeraihia; but they do not belong to that genus, being more 
closely related to another (Rhiptozumites, Schmalh.) from the Siberian 
(Altai) Jura. The &me genus also occurs in Australia, both in the 
lower (carboniferous) and upper (permian ?) coalmeasures ; in India i t  

Lsncoohte. 
t Spntulate. 
$ Proper name. 
1 Noggcrnthia, the name of a foes& and opru (gr.) - appearance = a foeail with 

the appecuanco of Noggorathia. 



hee a distribution through the entire lower Qondw4naa, and pamadm 
into the upper Gondwhas. 

I think they all belong to  one speciee. 

Xggmatlioprir hislopi,# Feistm. 

1879. Feintman@ I. c., p. 23, PI. 1-6 ; XX, 1 ; p. 68, P1. m, 13; 
XXIX, 1-4 ; XXX, 6-9. 

Bpatulate leaves, of varying size, with numeroue, etraight, slight11 
rediating and several t h e e  forked veine. They are apparently the piinnub 
of a pinnate leaf. 

h e r  Gonduxfnar : a. Talelir sLIer in the Deoghur (Kannn) rPd 
Khranpha coalfield. 

b. Kwkrbdr i  b&, in the Karhrrbiri and Mohph i  coalfield. 
c. Bardkw group in the Ramkola coalfield, at  Barkoi in the U d  

coalfield, C. Prov. 
d. Raniganj (Xihathi) group in the Eaniganj coalfield, South Berd 

basin, and in the Nigpur area. 
U ~ e r  G m d u h a  : From Parmra near Beli, South Rewah bosia, in 

red shalee, which are placed by Mr. Hughes in the upper Qondwioas. 
A variety with a more rhomboidal lea£ was distinguished by me@ 

Ilrdgg. hislopi var. domboidulie (2. e., p. 24) from the Karharbki beds of 
of the Karharbhri coalfield. 

Genus PtilopAyllum,t Mom. 
1897. Morria, in Q d s ,  CfeoL of 0utch ; Tnawxt. OeoL 80c. Iand 2nd 

VoL V, PL XXI. 
This is a very common cycadeaceons plant in the upper G o n d w b  

Ptilophy2lwn acut~o2ium1S Mom. 

1837. Momg 1. a,, P1 XXI, figs. 1-3. 
1862. Oldbam and Morrk, R4jmabAl Flora, I. c., p. 19. Pln. XX-XXI, 2. 
1876-79. Feiatmantel, Q o n d w h  Flora, Vole. I-LI. 
The largest form of the genus. 
U ~ e r  Gondwdnas : a. Umia g r o r ~ ~ ,  in Kach., b. Jaba2pur gwup, Sib 

pura and South Rewah basin a. 8 r i p m d v r  group, South Q d v a r i  arid 
South Kistna district, S~ipermatur area and Trichinopoly district, 
(UtatGr plant beds) and near Chirakunt middle Godlvari; d Rdjwlbl 
group in the RhjmahAl hi14 and South Qodivari. 

Proper name. 
t Ptilon (gr.) = a father ; phyllum (gr.) = leaf. 
3 Acutlls (lut.) = pointed, eharp ; folium = 1 4 .  
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Pdilophyllum ~UtChcnra,~ Mom. 
1837. Morrim, %id I. a., Pl. XXI,  4. 
1862. Oldham and Morrin, ib. I. e., p. 80, PL XXI, 6-6, XXII. 
1876. Feiatmantel, Kach Flora, Qondwh Flora, Vol. ZZ, Pl. IV, fig. 6 ,7  ; V, 

1, 2a, 8 ; VII, 3, and other papm. 
Upper Qondwdnan : a. Umia gnnp in Kach ; b. Jabalpurgroup Shtpura 

and South Rewah basin ; c. rSziperrnatw group South Kistna district and 
Sripermatur area. d. Rdjmohtil group in the Rijmab4 hills and South 
Qod4vari district. 

Ptilophycyllacm cutchenre var. minimum,+ Feistm. 
1876. Feintmantel, Kwh Flora ; G o n d w h  Flora, Vol. 11, p. 44 P1. VII, fig. 1. 

Upper ffonddmzu : UmM group in Kach (near Kukurbit). 

Ptilophyllum brachyphyllum,$ Feistm, 
1867. Feihnantel, Kach Flora, I .  c., p. 46, PI. VlI, 8. 

U ~ e r  ffonduninae : Umia group Kach. 

Ptilophyllum tenmrimum,§ Feistm. 
1877. Feihnantel, RBjmaUl Flora, in Clondwha Flora, Vol. I, p. 118. 

upper Qmdrcxinar : Rdjmahdl group near Onthea, in the RSjmahBl 
hills. 

Genus Otozamiteu,ll F. Br. 
Both basal angles of the leaflets are rounded. Numerous species are 

known from the Upper Gondw4nas. 

Otozamitss aetct i fol iw,~ Feistm. 

1879. Feintmantel, Pal. ind Gondwh Flora, Vol. I, p. 218, PI VIII, 5g. 12. 

Dipper Cfondrorimr : 8ripermotw group in the South Kistna district 
(Vedverarn). 

Otozamitcp abbreaiotus.*+ Feistm. 

1862. Pakzowmia beng~bnn'~ ,  Oldh. and Mom. 1. a., p. 27 PI. XIX, 1, 8, 6. 
1877. Otozumiku, Faistmantd, R i j d  Flora, I. r ,  p. 68. 

Appertaining to Cut& (Kach). 
t Very small. 
2 Bhort-leaved. 
f Very slender. 
1 The oared Zamitea 
'1 Sharp-leaved. 
** Shortened, 



202' 0: Faistmantel-A rketoh of tL hutory o f  the Po. 3, 

Uppm BonMnae : a. Bcijmcrh62 group, a t  Surnjbera, BijrnaU h i  ; 
b. Srz&etmatw group in the South Qod4vari district (Bagevapm), 
South Kistna country (Vem4veram) and Sripermatur a r e a  

Otozamita angwtatua,+ Feistm. 
1877. Febtmmt.1, Jabalpur Flora, Pal, ind. Q o n d w h  Flora, VoL II, p. B, 

P1. VI, fig. 8, VII, 1. 

Ujyer Qonddnae : Jabalpr group, on the Sher river, S6tpura brsia 

Otomrnites bengalmsw,t Schimp. 
1862. P a ~ z o r n i a  hyolia, Oldh. and Morris, Rijmah61 Flora, I. c., p. 31, 

PI. IX. 4-6. 
1869. Bchimpw, W t .  d. Pal. veget. II, p. 1'12. 

Upper ffondwdnas : afjmala'l pup ,  a t  Bindrabun, R4jmahd bia 

Otommitss (Qclozamifa) bunbu y a n w ,  $ Feistm. 

1879. Feistmanbl, Qondwhe Flora, VoL I, p. 211 ; PI. W, fig. 5-8 ; SFI, 4 

Upper Qonddnaa : Sripermatw group, a t  VemBveram, 3outh K i u  
district ; and the Sripermatur area. 

Otozamites contiguus,§ Feistm. 
1876. Feiatmmtd, Each Flora, Q o n d w h  Flora, Vol. II, p. 48, Pl. VII, Q.4- 
Upper Qondwdnae : Umia group, in  Kach, near Kukurbit.  
Remiuds of Otozm. abbrmiatus of the  R4jmah4l group. 

Otozamifer distans,ll Feistm. 
1877. Feistmantal, Jabalpur Flora, G o n d w h  Flora, VoL II, p. 93, Pl. m, 

fig. 3. 
Upper Oondwcfnau : Jabalpur group, on the Sher river, SBtpura basin. 

Otommiter comp. goldiaei,~ Bgt. 
1876. Feintmantel, Each Florn, p. 49, P1. XI. 8-4. 
Uppm ffonddnae : Umia group, Kukurbit in Kaclr. 

Otozamites gran'Zio,++ Schimp. 

1877. Feiatmantel, J a b d p w  Flora, I. e., p. 93, P1 VI, flga. 6-7 ; VII, 2. 
Upper Gondwdnae : Jubalpur group on the Sher river, S6tpura besin. 

N m w .  
t Appertaining to Dongal. 
$ Proper name. 
1 Contiguua (kt.) = being in contact. 
I1 Byart. 
'A Proper nnme. 
** Pretty. 



ISSl.] forrile o f t I e  Indian Crondwdna rystem; 

Otoramiter lirlopi,. Oldh. (Mss.) 
1877. Feintmantel, Jabalpar Flora, I .  r, p. I, Pl. VI, figs. 3-4;  XI, I.  

Upper Cfonddnas : a. Jabalpw group on the S11er river, Shtpura basin, 
5. r9ripmnabur group a t  Vembveram, 6outh Kistna district. 

Otozamites irnbricatw,t Feistm. 
1876. Feihmntel, Kach Flora, 1. o., p. 48, P1. VIII,  flg. 1. 

Upper Gondcoctma : Umia group near Loharia in Kach. 

Otozamites oldhami,$ Feistm. 
1862. Palmolr. hgdenria var. obtura, Oldham and Ifom. 1. a., p. 28, Tab. XIX. 

5gs. 3-6. 
1877. Feistmantel, R$jmahkl Flora, 1. o., p. 68. 

Upper Qondwdnar : Riijmah62 group at  Surnjbers, RBjmahhl hills. 

Otozamitee pnrallelw,§ Feistm. 
1879. Feidmantel, Gondwbnr, Nore, Vol. I, p. 812, PI. VIII, 6. 

Upper Gondwinas : 6ripermatur group a t  VemBveram, South Kistna 
district. 

Otozmitos rrinervw,ll Feiafm. 
1879. Feintmantel, C)ondwb, Vol. I, p. 211, PI. VIH, age. 8-11 ; IX, 6. 

A small form with very few (8.4) veins in the leaflets. 
Uppsr Gondrcrinas : 8r ipematw  group a t  Vernhveram, South Kiitna 

district ; in the Sripermatur area. 

Gtenna Dictyoamidar,~ Oldh. 

A genus hitherto confined to India. Leaf very much resembling that . 
of Otozamites, but the venation is a nice net-venation radiating from the 
point of insertion a t  the base. Only one species. 

Dictyozmilm indicus,w Feistm. 
1862. Dictyopfanfana, Morris in Oldham and Morris, B d j d  Flora, I .  o., p. a& 

PL Xxm, 1, 2. 

1877. Feistmanbl, ib., I e., p. 70. 
1879. Feistmantel, Madm mmt mom, C+ondw6ne Flora, Vol. I, p. 214, 

PI. III-v. 

Proper name. 
t Imbricate. 
3 Proper IWW. 
f Parallel. 
1 Barne = rare, ecsrce. 
q Diotyon (gr.) = a mall net. 
*' Indian. 



Upper Bondcod~a: a. &cZjmoMI group a t  hrapara and M m ,  
RBjmahhl hills, and at  Qolapili South Qodkari district; b. r3ripermatw 
gmup at Vemhveram, Annavalawarpalem, BudAvada, DeronaQula, WIU 
eection, Idupulapadu, Panur and Razpudi, &nth Kistna country ; Alim 
hills, Chumbrumbaucum, Nagari river, Sripermatur, Todukadu, VelUuti 
section in the Sripermatur area; Marawatdr Trichinopoli district. 

I ts  distribution t h u  follows a line in a North-Eaat to South-West 
direction, beginning in the North-East, and running along the South- 
emtern coast down to Trichinopoli in the South-Weat. 

Order CYCADEB. 
Genua Qcadites, Bgt. 

~cr rd i t s r  c t ~ f e r h w , ~  Oldh. and Mom. 
1862. Oldham and Morria, I .  c., p. 26, PL VII, 4 ; VILI, 2, and 0.bhfdi.q 

ib. p. 16, P1. IX, 2. 
1876. Feietmenkd, U j W  Flora, I .  o., p. 127, P1. XLVIII, 1. 

Upper f f o n d w ~  : BjmahaZ group, a t  Bindrabun, lUjmah&l hills 

Qcadaea conmtIMtw,t F e i e t l ~ ~  
1879. Feistmantd, &tadma c o d  morn, h n d w h  Flora, vol. I, p. 216, PL Vl& 

4 . 1 0 .  

Upper Cfondwdt)l~ : Mpsmrotw group, shales at  Vamhveram, South 
Kiitna distriot. 

Qeaditea cutchensw, Feiatm. 
1876. F-tel, Kach Florn, h n d w h  Flora, Vol. II, p. 60, Fl. XI, fig. 1. 

Upper Gondcorinar : Umia group, near Kukurbit in h h .  

Qcaditcs rojnraklensie, Oldh. 

1862. Oldham and Morria, L o., p. 16, P1. VII, 42, VIII, 1. 

Upper Qondwdnos : near Bindrabun, RBjmahsl hills. . 

Qenw Williatnsonio, Carr. 

1868. Williameon, 'lhmact. Line h., Vol. XXVI, p. 668, ff. PI. 69.63. 
1868. Camthere, ibid., pp. 691, et. f. aeq. 

Fruits and sterns of this plant occurred in the Indian Upper God- 
whnea. 

Very dooe, referring to the ledeta. 
t Constrictus (lat.). 



1881.3 foesits of tha Indian Bohddna ryrtem. a05 

Wiilliammnia giyae,' Carr. 
18'17. Feistmantel, Rdjmah6.l Flora, I. e.. p. 76, PI. XLIV, 2-4. 
1862. Oldham and Morris, ib. I. e., Pl, XXXTT, 12, XXXIV, (b) 5gww 

only, without deecription. 

Uppm Qonddnae : a. Ra'jmaLiZ p u p  near Bindrabun and Amrapara, 
Riijmahtil hills ; near Qolapili, South Qodivari district ; b. Jiabatprgrorrp 
in the SBtpura basin. 

Wi1Ziamumi.m b&nfwdi,,t Feistm. 
1876. Feieh.antel, Kwh Flora, Lo., Pl. XII, figa 6-7. 

Uppm Bondcccinar : Umia group, near ~ u k u r b i t  in Kach. 

Williameenis micropa,$ Fdstm. 
1877. Feintmantel, Ujmahiil Flora, I. a., p. 129, PI. XLI, fig. 4, 6. 
Uppe 4ondwLnar : Bi5jmahdl grotcp, near Bnskoghiit, RSjmahal hills. 
Only for the sake of reference I may mention that quite recently 

Nathorst (in Ofvers. a£ Kongl. VehskapsAbdemiens.forhandling~1.1880 
No. 9), tried to assign to Wztliams6olia a somewhat different sp te -  
matical position ; but as his view is based mostly on the same epecimens 
from which Phillips, Carruthers and Williamson treated i t  as cycadeaceous, 
doubts may be entertained whether we should disbelieve thew three 
authors until many more typical specimens have been procured. I n  India 
those formq which 1 referred to Willdamorio occurred d e l y  in oesociation 
with QearZeaasa. 

1Bptumam cjmdmrrcm, (3 ~mnoapstmwum). 
Both in tbe Upper and Lower QondwSnas there occur certain ecale-like 

leaflets, wliich appear to belong to similar forms known from elsewhere, 
and attributed to cycadeaceous or gymnospermous plants, as scales. Some 
of those from the Upper Qondwims could even be clamed with a genus 
from Europe, introduced by Count Saporta, while those of the Lower 
Gondwinae must be left only with the above general denomination. 

Upper Qondsorinas : a. Uinia g r o q  near Bhujuri in Kach ; b. 8ripw- 
matur group a t  VemBverm South Kistna district, and rrt Chirakunt, middle 
Oodtivari, (Maleri beds), o. Lower diahrktcvas, north face of Latiahar hill, 
Aurunga coalfield. 

L o w  &ndwdsae: a. Bnra'brgroly, in the Raniganj coalfield. b. 
Bniymtj  group in the RhjmabSl and h n i g a n j  coalfields. 

h i n a .  

I n  the RBjmahBl group (Upper Qondwhnae) there occur small oblong 
ovate, slightly compressed seeds, which agree in form and structure with 

Qignn = gigantic. t Proper name. 4 Of amall appearance. 
27 
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similar ones, described 8s belonging to cycadeaceoua plants, with whiih I 
have thua claseed them ( ~ c a d i ~ c o r ~ ~ ) .  

Claaa CONIFER&.* 
This large c h  of plants, eo widely represented in present times, wu 

also not uncommon amongst the GondwBna fossils, especially in the upper 
portion, and the QingrE.4-like forms are of special interest. 

Order ABIETACR~L 
G e n u  Voltzia,t Bgt. 

'Poltab heterqpfiyllu,$ Bgt. 
1879. Feintmnntel, Talchir-Karharbki Flora, Qondwllns Flora, Vol. III, p G 

P1. XXII-XXIV, fig. 4 ; XXV. 

h w e r  Bondwdnns : a. K n r h r M r i  beds, KarharbBri coalfield; 
Buniganj group, (?) South Rewah baain. 

These are leaved and branched specimens. 
But there is e scale-like impression, from the Raniganj group, of the 

Raniganj coalfield, which has great resemblance with similar scales, dri- 
buted to Voltzia aa fruit scales. 

Genus Albmtia,§ Schimp. 
AZhertia ap. (comp speciosa, Schimp.) 

1879. FebtmmCl, ib., 2, e., p. 29, PIE. XXIV, 3 ; XXVI, 2 and P XXm, & 
Occurring together with Voltzia in Europe and India 
Lower (fondiorfnas : K w k r b d r i  Lcdr, Karharb4ri coalfield. 

Genus Palissya, 11 Endl. 
P a l k y a  conferfa,T (Oldh. sp.) Feistm. 

1862. Ctmninghamitsr, Oldham in %jmah4l Florq 2. c., (no desuipbb 
PL XXXII, figs. 9-10. 

1877. R 6 j U  Flora, I .  c., p. 183, PI. XLV, 4-9, XLVIII, fig. 4. 

Upper Qondwdnas : a. RcijmahdZ g r o v  near Bindraban, Murero and 
Onthea, RBjmahBl hills ; Golapili Houth God6vari district and ~ironcb 
sandstones near AnBram on the Pranhita river C. Pr. ; b. Sripematw grmP 
(and Maleri beds) in the Sripermatur area ; a t  Chirakunt and Jmgroo, 
middle GodBvari, basin. 

' Conebearing ph ta .  
t Proper name (Volts.). 
$ With leavea of two kin&. 
8 Proper name (Albert). 
11 Proper nrme (Paliasy). 

Confertue = dense. 



1881.1 fmn'b of t?w Indian Ghdrorina *dm. 

Pa l i aya  indica,. Feistm. (Oldh. sp.). 
1868. Tazoditu, Oldham, I .  c., (no ddp t ion ) ,  PL XXxIII, %. 6. 
1877. Feistmantd, I. c., p. 84 ; XLV, 9. 
1877. Jabalpur Flora, Qondw4na Flora, Vol. II, p. 96, P1. VIII, 1, 2,4. 

Resembling much PaEiseya brami, Endl. 
Upper Gonddnas : Was hitherto found in all the groups of the 

Upper Qondwhnas, in Kach, in the SBtpura basin, South Kistna district, 
middle Qodivari, Rhjmahhl hills, Athgarh sandetones near Cuttack and on 
the  South QodBvari. 

Palioaya indiua, var. Zara. 
1876. Feintmantel, Kach Flora, I.  c., p. 67, P1. XII, fig. 8, 9. 

Upper Q o d w d w  : Umia gmp, near Kuknrbit in Kach. 

Palwrya jabalpvrenou,t Feistm. . 
1877. Feintmantel, Jabalpur Flora, Cfondwb Flora, VoL 11, p. 16, PL IX, 

fig. 1. 

U ~ e r  Qondrotfnar : a. Umia group near Thann, North Kathiawhr ; b. 
J a k l p u r  group, SBtpura basin ; c. Sripermatw group near Vamhvamm 
South, K i t n a  dbtrict, and a t  Naogaon, middle QodBvari. 

Qenua Ohsimlspir,t Schimp. 
CMroZepis comp. munateri,§ Schimp. 

1877. Feistmantel, Cfolapili more, h n d w b  Flora, VoL I, p. 186, PI. VIII, 
5g. 8. 

U n e r  Gondwdw : mjmahdl group, a t  Golapili, South Godivari 
district. 

Qenus draucaritss, Stbg. 

draucaritss ctstcirCnSie,ll Feistm. 
1876. Feistmantel, Each Flora, Cfondwh Flora, Vol. 11, p. 62, P1. VLI, 7, 

V m ,  5g6. 8-6, IX, 1-8 ; XII, 10. 
1877. Jabalpur Flora, ib., p. 16, Fl. XIV. 
UPF (fondminor : a. Z7mia group in Knch and Kathiawhr ; b. Jabal- 

pw group in the SBtpura and South Rewah basin ; c. r3riparmotw (Maleri) 
group middle Godhvari (Naogaon), South Kistna district, Sripermatur area 
and Trichinopoli district. 

Resembles very much drauc. bmdisi from the English Oolite 

Indian. 
t Jabalpnr. 
3 Cheir (gr.) = hand ; lepie (gr.) = d e ,  roferriq to the ahape of the friiit scales. 
I Proper name. 
1 The Kach fossil Araucariu. 



draucMitsr m c l r r o p t m , ~  Feistm. 
1877. F-td, Golapill Flors, 1. e, p. 188, PI. VIII, @. 9-11. 

Uppar O&mr : a. &jnaahfl group at Qolapili, South Qodivari ; i 

b. Sriparmatw group in the Sripermatur area. 

amus PaaiyphyZlum,f Sap. in Schimp 

Pachyphyllum (3) divmicatum,$ Bmb. sp. 
1876. Feiatmante1, k h  Flora, t. c., p. 69, PI. X, fig. 1, 1s. 

U p p  Oonduxfnar ; Unia group, Kukurbit in Kach. 

P ~ ~ ~ h ~ h y A l u m  hstmopAyUrrm,~ Feistm. 
1879. Fehtmmte& Y.draa-cosllt Florq (PsL ind.), Flm VoL I, 

p. 219, PL XI, fig. 4, XVI, 16. 

Upper Mrorfnw : S r j p e r n o i ~  group, at Vemiveram, South giatnr 
eountry. 

Pac Qphy Ilum p e r e g m ,  1) Schimp. 
1879. Feiutmantel, Madras-mast Flore, I. c., p. 218, Pl. XI, fig. 6 ; XII ,  9,9. 

Upper (fondooCi~ ; Sripemnatnr group, in the South Kiatlu 
and Sripermatur area. 

Order Taxomcm. 
Qenue Eclrimstrobua,~ Schimp. 

Echinostrobw expatuna,*# Schimp sp. 
1876. Feimtmanhl, geoh Flora, L c., PI. IX, 6-9 3 X, %. 8 , 4  
1877. Jsbtdpnr Flora, I. a., p. 97, Pl. XI& %. 

Upper (fondrodmar: a. Sr ipmatur  group, Booth Kistns &strid 
(Vemiveram) ; b. Jabalpw yrovp, SBtpora and South lZemah besin; 6. 

Umia group, Kach. 

Echinoatrobua rajmalicr Iansir,tt Fkatm. 
1877. Feistmanfel, Rhjmahfi Flora, Z. c., p. (90) 142, Pl. XLV, Bg. a. 
Uppm aondwdnm : a. BkjmahciZ p p ,  Mjmahsl hills, b. Sr*erml~ 

group, Sripermatur area 

Mduos (gr.) P. l a w ;  pteron (gr ) = the wing. 
+ Pachys (gr.) = thick ; phjllum Cgr.) - the leaf. 
$ Dhuicatus (lat.) = a p d  
4 With two kinds of leavw. 
1 Peregrinua (let.) = strange, foreign. 
'1 Echinns (lat.) = urchin, strobua (ht.) = the WRU. 

0' Expanded, sprtmd out. 
tt Appertaining to the Ebjmnhtil hilb. 



Echinortrohs rbmbiwr ,e  Febtm. 
1877. FebtmmtaI, JabalpmFlora, I.o., p. 98, Pl. XI, 5gn. 6-11, 
1879. Madnu maat Flora, 1. r., p. 220, PL XLI, fig. 10. 

Uppsr Qondw'mm : a. r9ripennotw p u p  in the Sripennatur area ; b. 
JabaZpw group South Rewah basin. 

Genus BraehypfiyZlsm,t Bgt. 
Brachyphytlua mummillare,? Lindl. and Hutt. 

1877. J a b a l p  Flora, I. c., p. 96, Pl. X, fig. 12, XT, 8-3 ; XII; X I I I .  
Upper Qondw&nas : Jabalpur group, Sdtpura and South Rcwih basin. 

Order TAXACW. 
Genue Taxites, Bgt. 

Ybsites planus,$ Feintm. 
1879. Feistmadd, Medrae coact Flare, Z. c., p 221, Pl. XI= 1, 2-8 ; XIV, 1, 

2, 4, 6 ; XV, 2. 

Upper Gondwdfias : a. 8ripennatur group, South Godtirari district, 
South Kistna country and Sripermatur area ; b. JabaZpur group near Ban= 
in South Rewah. 

!i'axitas tent~rimw,  1) Feistm. 
1877. Feiatmantel, Jabalpar Flora, I. o., p. 98, P1. VIII, 6-8 ; X, 6, 6-11. 

U ~ e r  Qonddnor : a. 8ripennatur group at  Vamhveram, South Kistna 
dbtrict ; b. Jabalpw group, Stitpum and South Hewah basin ; c. Umia 
group, Than in North Eathiawtir. 

Family 8alisbwrieaa. 
Genus Gingko, Thunb. 

The discovery of this interesting genue in the Jurassic beds of India, 
adds greatlj t o  its geographical distribution. We know two fossil epecies 
from india 

Gingko crassipes,T Febtm. 
1877. Feintmantel, Rec. C)eoL Bnrvey of India, Vol. X, Pt. 4, p. l97 ,  flg. 6,  7. 
1879. Mdra.9 coaet Flora, 1. o., p. 221, Pl. XV, 6-9, XVI, 13. 

Upper Gonddnas : B~ennatur group, South QodBvari Sitr ict  and 
Sripermatur area. 

Rhombia 
t B d j s  (gr.) .P Bhort) phyllnm (gr.) = leaf. 
$ Xammillaris &t.) = elovetcd. 
4 Planne (lat.) = flat. 
I ,  Very tender. 
'1 With a thick stalk. 



Oingb  lobrrto,' Feistm. 
1877. Fettmantel,Recordetc,I.a.,p.187,k.4,6. 
1877. Jsbalpur Flora, I. c., p. 9% PI. I, &. 1. 
upper Bondw'w : JahZpur group, Sher river, SAtpnra basin, together 

with Glouopteria. 

Genus Eu ypliyIlum,t Feistm. 
Jwypliyllum whittianurn,$ Feistm. 

1879. Feintmantel, Talchir E~~harbki  Flo- a 0 n d w h  F l q  Tol p 
m. XXI, fig. 1. 

Lows* Gonddrrcu : Karhorbdri beds, KarharbBri coaI6eld. 

Genus Rhipidopris,§ Schmalh. 
Bhipidopeia densinemir, 11 Feistm. 

laso. Fehtmmtel, Damnda, Panchet Flo; G o n d w 6 ~  Florn, Vol. IXI, p. 65. 

LOW hdcocinm : Khmthi (Raniganj) group South Godsvari dii 
trict. 

There is another epeciee, from the BarAkar group in the Anmngr 
coalfield, which closely resembles Rhipidopsia ginykoider, Schmalh., fmm 
the Petechora country, North Emtarn Russia 

IHCEETE 8EDI8. 

There are several other foesils, which apparently belong to the CO~W$IW, 
but the position of which is not quite certain. 

Phcenicopris,T Heer sp. 
1877. Feintmantel, Jabalpur Flore, 1. a., p. DD. 

Upper G o n d d m  ; Jababut  group, Sher river, SBtpura baein. 

Uzekanowskia,*~ Heer ep. 
1877. ' Feintmantel, L c., p. 09. 

Upper ffonddnas : Jaba2pw group near Jabalpur, Stitpura bah. 

SEEDE affD ~ T E M I I .  

In the lower Goridwanas there occur certain weds, most of thembeing 
winged, which from their analogy with similar see& described from else 

Lobed. 
t Enrys (5.) = broad. 
$ Proper name. 
f Rhipis (5.) E. a fan ; ow (gr.) = appeanmoa. 
1 Denmu (latin) clone j nervua (ht.) vein. 
O Phonu = a palm, ow appearance. 

Proper name. 



where have to be claeeed ae coniferous eeede ; they remind mostly'of S a m -  
-&, specimens of which were figured by Heer from the Jura of E. 
Siberia and the Amur countries and by Prof. Schmalhausen from the Altai, 
Tungueka river, and the Petschora country. 

From the shales a t  Mhngli (C. Prov.) and from the iron shales of the 
Raniganj coalfield, there are known fragments of stems, which appear to 
be also of coniferous plants, but they are at present of very little impor- 
tance, being very fragmentary. 

I have thought it more practical and more true to nature to treat of 
t h e  plant remains in a systematical (biological) order from the whole Qond- 
mBna system together, not grouping them according to the divisions of 
"Lower" and "Upper Qondwinas," as it is now known that this system 
also geologically forms a continuous series, and from this point of dew it  
is then also easier to form an adequate idea, as to the Homotazis of the 
system, especially if we consider that mont of the plants formerly considered 
characteristic of the lower Qondwhas freely pass into the " upper portion," 
aa can be gathered from the foregoing pages. 

d.XIXALIA. 
h i m d  remain6 aa a rule are not very numerous in the groups of the 

Gondw41-a system, only in thoae groups where marine animals occur together 
with the plants or are contained in beds intercalated with the plant bed, 
t h e  animal remains are more numeroue. 

I shall proceed in a biological order. 

' ANNULOIDA. 
ECHIXODEB~~~TA.' 

Very rare. . 

Ophiwa,t sp. 
1879. M h  coast Flors, I. c., p. 224. 
U ~ e r  ffmdioa'nas : Sripermatur group, South Kietna district. 

ANNULOSA. 
CBUSTAOEA. 

&irndonu$ kotaenrie,§ Jonee. 
1862. Monograph of fosail &;haha, Pnhontographical Soo., p. 127. 
Uppm Umddncrr : Kota be&, near Sironcha, middle aod4vari. 

E 8 t h A ( (  kotrrsnsis, Jones. 
1862. Ib., I. o., p. 81. 
U n m  ffmdtocinas : group and locality the m e .  

Echinos (gr ) = a spine ; d m  (61.) = skin. 
t O p h ~  (g.) = snake ; wa (g.) = tail, referring to the thinne~ of the arms. 
$ Proptu name. I LocaliQ KO& 1 Propor name. 
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Erte*io mangalienaL,. Jones. 

1868. Palmonbgr. Society, Qonogr. f a i l  Eathmmm, p. 76, PL 11,1623. 

Lower Cfondw6nar (P) Kbmthi group a t  Mlngli, South of Nbgpur. 
This species was also identified by Prof. Qeinitz from rhiitic be& of 

the Argentine Republic. 
Besides this larger form, there deo occurs another smaller kind, which 

appears to be identical with a similar form in the Psnchet rocks of the 
tbniganj coalfield, near Asseneole. 

Eryor f  comp. banow-r,# McCoy. 
1877. F&tmantel, Rcc. Geol. Survey of India, Vol. X, p. 193, at fig. 8. 

Upper Qondwcinar : & i i t w  group at Vembvenm, Soutb Kiatnr 
district. 

Repreeentatives of this class have hitherto been found in the u p p  
Gondwhnas only. 

Order BBACHIOPODA.H 
Many Brachiqpoda occur in the Umia group in Kach, in beds inter- 

calated with the plant beds, while there is a form of a . R h p c h ~ l ) d Z I ~  in tho 
rYrpewnatur group in the same beds with the plants. 

Order LAYELLI~WCIIIATA.~ 
Thew occur in the S r i p m a t u r  group a t  Ragavapuram (South W 

vari district), Vem6veram (South Kietna district) and of the Sripermntur 
area ; most of them are of the same genera (and apparently also of the 
same species) by which and especially by the common occurrence of the 
same Ammoniter the groups of these three districts may ssfely be corn- 
lated, even without reference to the fact that the Floras also are of * 
same character. 

I n  the Umia group of Kach there are many L z n t e l Z i h n c ~  
(bivalves) of which I shall mention especially two, aa they dso occur in 
the Tripetty sandstones on the 8. E. Coaat (South Qodhvari), which 
represent the Umia group. 

Looaiity TUugli. 
t Mytholog. name. 
$ Locality Barrow. 
1 Mollis (let.) = mft, tender. 
I BDehion (gr.) - an a m  ; pns (gr.) - a foot. 
9. Lamoh (lat.) bnrnchia (gr.) = gill (having lamallar gilln), 
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I).igrnio' h & , t  Sow. 
1841. TrPrrs.~eoL~.Lonb,Vol.V,pp.716,716,P1.LXI,flg.6. 
Upper Uonddnan : Umia group at Bumria and other places in Kach ; 

and at lnnaparazpolliam, about 30 miles North Weet of Coconada 

!hgouia oerrtricora,S Krane. 
1860. Krans N. Act. Acad. Leop Car., VoL XXII, Pt. il, pp. 465468, PI. 49, 

fig. 2. 
1879. Manual Qeolom of India, p. 261, fig. 

Uppm Uonddnar : Umia group same looalitiea 
Tbere are other bivalves figured and described by Sowerby (I. c.), from 

Kaoh, but it is not necessary to enumerate them here, as all the bivalves ae 
well ae the Gkrrteropda (of which there are however not many) have still 
t o  be properly worked out and dencribed: 

aSphalopoda.§ 
The Cbphlqpoda of the Juraesic rooks of Kach have already been 

figured and described in Ser. IX of the Palmnblogia indicg and I ehall 
thewfore not quote them here. 

I mention this order only on account of one forb of Ammoniter, which 
is common to the shales a t  Raguvapuram (South Oodhrri district) the 
shales at  Vedveram and other places (South Kistna district) and the 
Sripermatiur area, and helps to correlate the beds of these three areas. 

VERTEBRATA. I( 
Precre. 

Remains of fishee are not uncommon in the upper Qondwinae, while 
in the lower Qondwhnaa they are extremely rare. 

Oaftoid jrhsr.  
Tbe only remeins of hhee in the lower Gondwinar am scales of 

ganoid hhee. They were first mentioned by the late Rev. Mr. His1op.B 
One or two specimens are amongst the colleotions of the Geological Survey 
of India 

I n  the upper Gondw5nae fishes are more numeroue ; they were partly 
described in the Quart. Journ. (3601. Sot. London, and partly only recently 
in the Palreontologia Indica. 

Treia (8.) = three; gonia (gr.) = q l e  - the triangled shell. 
t Proper name. 
$ Ventricosns (lat.) = blown up 
4 Kephale (gr.) = the head ; pons (gr.) = the foot. 
1( Vertebra = a backbone. 
q Quar. Jour. Geolog. Sao. Lond, VoL XVII, p. 347. 
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They am all from the limeetones at Kota, near Sironcha, Centd 

Province8 (Kofir Mal6ri beds). The following have hitherto been deecribed I 
Dapediuf egsrtori,t By kee. 4 

Quart,. J o n  h L  800. Lond., VoL IX, p. 862. 
Archnwdw ... Egerton, ib., VoL & p. 367. 
Egel.ton,Palipd.8er.,IV,2,pp.68,PLLI,Sb. 

LspidoturS ?w&espu,§ Egert. 
QU&. Joara h l .  h., VoL X, p. 871, PL XII. 

L. uaImmt~b,ll Egert. 
PsL id, 1. o., p & PL 111, 2-80 

L. decca~ 'u , ' ( r  Egert. 
Quart. Journ. GeoL Boo., Vol. VII, p. 272, PL XV. 

L. Zongicepr,** Egert. 
Ibid., Vol. X, p. 371, PI. XII. 

L. paeiyIqM,ft Egert. 
Pal. in&, 1. e., p. 2, PL L 

!Z'e'ek.agonoZspiu~ $ analis, Q 4 Egert. 
Ibid., p. 6, PL II, Q. 1. 

2 r u g o w l l l l  E&ert. 
Ibid., p. 6, PL 11, Q. 2. 

Dapedon (gr.) - a pavement. 
+ Proper name. 
$ Lepidotoe (gr.) = ncdy. 
j Bhortheaded. 
I Calcar (lat.) = a spur. 
q Deccsn. 

** Longheaded. 
t+ With thick scalm. 
$$ With four-angled -lea 
51 A d  
MI Bagged. 
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This order includes the interesting genue Ueat6bw,t which ie not 
uncommon in the red clays of the (Kota) Mal6ri group at Malhri, in 
the middle Cfodiivari basin, South of Chanda. 

Tbey were originally described and figured by the late Dr. Oldham in 
the Memoirs of the Geological Survey of India, Vol. I, pp. 800-307. 
Four species were then distinguished, viz., Uerot. hislopianue, Uerat. 
hunt&mu, Cerat. oblongue end Cerat. virapa. Theae Ceratodus-teeth 
were recently re-examined by Prof. Miall and discussed and figured in 
the Pahntologia Indica, Ser. IV, Pt. 2, pp. 9-17, P1. IV. He however 
adopts three epecies only, elaseing 0. ohlongus 8s a synonym of 0. oirapa. 

AxPEIlm.$ 

Labyrintbdontia.$ 
Bracliyoprll laticepr,T Ow. 

1865. Owen. Quart. Journ. aeol. 8oc. Lond., VoL IX, p. 87, PI. 11. 
1879. Manual, QeoL India, VoL I, p. 10, Ignre. 

Lower W w b n a a  : Shales a t  318ugli. 

UoniogZyptur** l o y i r o a t ~ b , t t  Huxley. 
1865. Harley, Pd. ind. Ser. IV, I, pp. 3-6, P1. VI. 
1879. Lydekker, ib. Ser., IV, 8, p. 17, PI. 111, pp. 14-16. 

Lvwm Gondwdnos : PancW yrowp, near Deoli South West of been- 
sole, on the Damuda river, Raniganj coalfield. 

Pacliygonia$$ in~srvalo,§§ H u d  

1866. H d e y ,  I .  a., pp. 6-7, figs. 1-2. 
1879. Lydekker, I. c., pp. 18-19, PL 111, Igs. 12-13. 

h m  Gondwdw : L o d i t y  same as above. 

Archegouaum, (1 (?) sp. ? 
1864. Jonrn. An. 80c. Beng., Vol. XXXIII, pp. 836, 44% 
1872. Dr. Oldham Bec. Geol. S w .  India, VoL IV, p. 7@. 

Die (gr.) twice ; pnoe (gr.) = breadth. 
t Kerns (gr.) horn ; odow (gr.) -. both. 
$ Amphi (gr.) = both ; bios (gr.) = lifo. 
) hb+nthoe (gr.) = a hbydnth ; dose (gr.) = tooth, referring to the nkuctulr 

of the teeth. 
( Short-fscea. 
T Brosdhesdd 
** &&a (gr.) = angle (of the mandible) ; glyph Cgr.) = sculpturr. 
tt With a long nuout 
$$ Psohyn (gr.) = thick ; gonia (gr. ) = an angle. 
g( Incurvd 
11 The ancient B a h .  
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1873. H. B. Medlicott, l e m .  GI. 8. Ind., Vol. X, p. 169. 
1876. H. F. Blonford, Qu. J. ( 3 . b .  London, Vol. XXXI, p. 622. 
187th Feistmantel, Rec. G. S:India, Vol. XII, pp. 76, 78. 
1880. Lydekker, J. A. 8. Bengal, Vol. XLLX, p. 12. 

A ekull of a Labyrinthodont animal is referred to this genus, although 
it appears that it wee never thoroughly examined or figured. 

Imwer fhndwinas : Bijmi loriaon ( = Raniganj group) of the 
SBtpura baain, near Bijori in the upper Denwa valley ; the name of the 
horizon is taken from thie locality. 

These ere more numerously represented. 

Eyptwodapedon,t rp. Huxley. 
1668. Hnxley, Qu. J. Oeol. 8&. Lond., VoL XXV, l i g q  pp. 188-161. 
1879. Man* Oeology, India, p. 168, and figare. 
1880. Lydekker, J. A. 8. B., p. 14. 
1880. Feiatmantel, Reo. Cfeol. 80c. India, Vol. XII, Pt. 3, p. 189. 

Upper Bondw6nacl : (Kota) Mal6ri bede, a t  Malt%$ Middle M v u i  
kein, C. Prov. ; at  Tiki in the South Rewah basin. 

h a i r k .  $ 
. Pamnrchtru,§ ( h u k p i  MSS. Huxley). 

1870 and 1876. Huxley, Qu. J. G. Boo. London, Volr XXVI, p. 49, XHI, 
p. 423. 

1870. Lydekker, Pal. in& Ser. IV, 8, p. 56 
1880. Feistmanw B. 0. 8. India, Vol. XIII, p. 189. 

Upper. Oonddnar : Same M preceding. 

Paramchian ct.ocodila ; S e u k  
1870. Lydekker, Pal. ind. 6er. IV, 3, p. 80, P1 VI, fig. 8. 

U ~ e r  Oondwdw : Denura growp, Denwa river near Jhirpa, N. E. of 
Pachmari. 

Paracluohian oroaodile, Vertebra. 
1877. Lydekker, R. (3. 8. I., Vol. X, p. 34. 
1870. Lydekker, Pal  ind Ser. IV, 3, p. 81. 

Upper Qondm'nar : Chari group, near Chari in Each. 

Rapto (lat ) = to mwl.  
t Hyperos (gr.) =. a peetle, club ; dapedon (5.). = a pavement, reisrring to tb 

ursngement of the teith. 
$ Cmcodilea. 
I Para (gr.1 = p d q  z u p d g  a compsrieon; mchw - a l o d  nume of 

a m d i l e  in Egypt. 
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Pleeiosaurus* i n d i m ,  fLyd. 
1879. Wynne, Geology of Xach; Mem Geol. Survey of Indie, Vol. 1% p. 129, 

(mentiom the jaw.) 
1879. Lydekker, Pal. ind. 6er., IV, 3, p. 28. PI. VI, flg. 1. 

Upper Qondwcinar : Umia group, near Bururia, Kach. 

Anornodontitz. 
Dicynodonx orientrrlie,§ Husley. 

1866. Hnxley, Pal. ind. Ser., IV, 1, pp. 8-11, Pls. I-V. 
1879. Lydekker, ib. Ber. IV, 3, pp. 1-17, PL I, 11, 111, 1-11. 

.Lower Gonduninaa : Panchet group, near Deoli, Damuda river, 0. W. 
Aesensole, Raniganj coalfield. 

D e i n o r a k .  
Ankhtrodon 11 i n d i m ,  Huxley. 

1866. H d e y ,  I .  a., pp. 11-12, figure on p. 12. 
1879. Lydekker, 1. o., p. 17. 

Lvwm ff ondrolfnrre : Same as preceding. 

Thi eketch being merely written to  convey an idea as t o  the amount 
and character of the fossils hitherto known from the interesting Gondwhne 
syetem in India, without the intention of any extensive discussion of i ts  
age, the correlation of the groups, or of all the viewa hitherto proposed 
end  diputed, I shdl  oonclnde with a few remarks regarding the chief 
peculiarities of the fosnils of the syetem. 
1. Four of the genera of p h t s  in the lower Gondwhnra are a h  

met  with in the lower coalmeaeures of Australia (aiz. New South Wales), 
these are :-Phyllotheon, PertsbrMirr, BZoreoptsrie and iEggerathwp&, 
they are, however, more developed in the upper coalmeaaures (New Castle- 
beds), a t  the top of the palaeozoic epoch, where we also find the first 
app r l lnce  of Gasgamopterio. By means of these four genera our Damuda 
Beriea were formerly correlated with the Australian beds. But while entirely 
admitting the fact af this common occurrence, we can now state, that 
Phylbtheea on the other hand ie very abundant in the Jurassic M s  of 

Pleaioa (gr.) = near ; Banroe ; (gr.) = a lizard. 
t Indian. 
$ Die (gr.) .P him; Kyon (gr.) = dog; odm (gr.) = a both. 
4 Oriental. 
I AnlristFon (gr.) = a hook ; odus (gr.) - a tooth. 



Siberia, the Amnr countriee and Italy;  V&ehwk, Qh8U0pf& 
Noggeraathiopsb pas8 into the upper Qondwhnas in India; and NQYe 
athiopsiu has a very close relation in the Jura of the Altai, the Tnngnaka 
river and the Petschora country and Ga~gantopferis is in Australia 
developed in the Bacchus-marsh beds which are oonsidered to be mewmic. ' 

2. On the other hand in the Qondwhna system, both in the lower 
and upper portions, there are many forms, which have no repreaentatiree 
in the Australian coalmeasms, though related forms occur in the higher 
(meszoic) beds elsewhere. 

Thus we have very abundantly in the Talchim the genus Qanga 
mopterir, which under similar circumstances occurs in the  Bacchns-marsh 
beds (mesowic) in Victoria. 

I n  the Karharbki beds there is again abundantly represented Qnnya- 
mopteris ; and besides i t  Nmropteridium (single pinnate Neuropterii of 
the Trim) and Voltzia (permian, but especially Triassic). 

I n  the Damuda Series them is 8chizoneura (Trias-Rhiitic) a Oycith 
(jurassic) a Dichonia (related to some jurassic forms) Aqlenium whitbyme 
(jurassic) and another form, belonging with a species from t h e  upper bed, 
i n  Australia probably also to this type ; there is a Merianopterb (Triae in 
Europe) ; there are forms of biacsotmiopteris (related with meaozoic 
forms, one is in the Wianamatta beds in Australia) and there are other 
tmiopteroid plants with mesozoic affinities ; 

Of Cycadeacem we have Pterophyilum, Anomozamiteu and Ulos~oramifu 
which are predominantly (for the first named) or exclusively (for the two 
last named) mesozoic. 

Of coniferous planta there is RhipidopuM (of the Jura in the  Petschon 
country N. Uussia) one of the &lisbureav, and Qcbpityu, of the Jura in 
Siberia, and Voltzia (predominantly Triassic). 

There are also some seeds with mesozoic affinities. 
I n  the Panchet division there is Schizoneura, Pecopt. corcinntr and 

Cyclopt. pachyrhachie which are Triassic and Ithiitic. 
8. The Upper Qondw4na plants do not require any further explana 

tion. 
4. But there is, in Kach, the interesting case, that a Flom ofmiddle 

jurassic type is intercalated with and overlaid by animala of uppermost 
jurassic age. 

6. The animal remains of any importance from the lower Gondwhnas, 
hitherto known, are fresh-water and land vertebrates (Piseer, Batrachia and 
Rq t i l i a )  the relations of which were discussed by Mr. Lydekker, in his 
above-mentioned paper in this Journal. 

The animals of the Upper GondwBnas are somewhat more varied WD- 

eisting both of land and freeh water animals and of marine animals. 
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The former are represented by interesting fihm and Raptilia which 
&ow varioun ranges, when compared with European relations. 

The marine animals are on the whole juraesic, representing various 
groups, up to uppermost Jurassic. . With these few remarks I conclude my sketch of the Ctondwhna 
fossils ; my object will have been gained if I succeed in drawing general 
attention to them interesting remains but more especially that of those 
who are in charge oE collieries or quarries and so induce them to be 
careful in looking out for specimens. I ale0 desire to show to the scientifia 
world, particularly of Europe, how much baa already been accomplished, 
by the small body of officers employed in these areas, who have many a 
f i e  to  carry on their work under most unfavourable circumetancoe. 

XIIL-Additional note on the idsnt$catwn of the ancient diamond minsr 
&fed by Taverniff.-By V .  B m ,  M .  A., F. Q. S. 

[Beceived July 2nd;'Bead July 6th, 1881.1 

I return to  this subject ae since my last paper was published I 
have obtained some additional information on the subject, part of which is 
the direct result of the publication of that paper, and the remainder is 
in further illustration of the views put forward in it. 

RAOLCONDA.-By applying what seemed to be a legitimate arithmetical 
test to the figures given by Tavernier as indices of the position of this 
place, the conclusion wae arrived a t  that it was to be identified with 
Rawduconda on the Tungabhadm river. The chief objection to thie view 
wae that we had no independent knowledge whatever of there ever having 
been diamond mines there, but since, as a matter of fact, nothing was known 
of the Qeology, i t  seemed possible that diamond bearing rocks might occur 
there. Be an alternative the only other place I could suggest was 
Ramulkota, to which indeed some of Tavernier's stages pointed, but, on 
the system of calculation adopted, this locality did not seem to fit so well. 
I did not venture to write on thie subject without doing my best to obtain 
local information, but aa i t  did not come, or rather as that which waa received 
wae more of the nature of speculation than actual fact, my paper wae 
printed, and i t  has had the advantage of leading to the final settlement of 
the one doubtful point, namely, the position of Raolconda. As will 
presently be shown by a quotation from Rennell, which was not included 
in my laat paper, thie question was discused and, aa we now know, 
wrongly decided about 100 yeam ago. 

I must here f i s t  record my thanks to Mr. Maurice, H. Wilkinson, 
Secretary to the Nkam in the Public Works Department, for having done 
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a11 he could to obtain local information for me in Hydembad. Mr. King on 
reading my paper has seen his way to identifying the stages between &leoPdr 
and Raolconda, some of whioh, aa being common t o  the routes to either 
Rawduconda or Ramulkota I have already noted. Mr. King's local knowledge , 
is of course invaluable in an enquiry of thie kind, and I may say that I agree 
with his conclusion and adopt the necessary consequence from it that the 
league of Tavernier wan not the equivalent of the modern French league, la 
it waa taken to be ,in my calculation, but was only about two milea, and 
therefore the Gos which contained 4 leagues was equal ta 8 milea and wan 
of the same value as the Cfow of Heyne.+ 

The stages on Tavernier's route and Mr. King's identification of them 
are as follow : 

Golconda = Golconda. 
t o  Canapour = Ghunpoora Lat. l6O.34' N. Long. 78'-V.30.. 
to  Parquel = Boorgul, Lat. 16O.59' N. Long. 78O.17 -30' E. 
to Cakenol - Kakanoor, Lat. 16O.65' N. Long. 7B0.23' E. 
t o  Canal-Coudanor - Kundanool, Lab. 16" 29' N. Long. 78°.22'.3(Y'g. 
t o  Setapour = Satapoor, Lat. 16°.141'.16" N. Long. 78O-24'3CY E. 
t o  The river = Kistna. 
to  Alpour = Alumpoor, Lat. 15O.53' N. Long. 78°.11'.30. E. 
to Canol = Karnul. 
to Raolconda - Ramulkota, Lat. 15*.34' Long. 78' S.15.. 
The total distance ie given by Tavernier aa 17 gosa which, if the go8 

equalled 11.12 miles would be 189 miles, but by taking the gos a t  8 miles, 
would be only 136 milee and aa Mr. King shows that Tavernier's route w r  
not aboolutely direct, the 16  miles, i. e., the excess over the direct distsnm 
between Golconda and Ramulkota, namely 120 milee, is a t  onoe accounted 
for. Tavernier gives the distance from his Canol to ,Raolconda aa being 
2) gos this a t  eight miles to the gos - 20 miles or about the distance fmm 
Karnul to Ramulkota. There are the remains- of extensive mines at 
Ramulkota and there is now no room for doubt that i t  was a t  this spot 
that Tavernier saw the diamond bearing stratum, whioh waa very thin, 
being hooked out by means of iron rods. 

Col. Rennells't remarks on the subject above alluded to were 
as follow: " Baolconda, a fnmous diamond mine, ie placed in Mr. 
Montresor's map, about 1 5  GI. miles to the west of Ralicotte, and U 
from the north bank of the Kistnah ; but I know not on what authoritg- 
Tavernier, who visited Raolconda, gives its distance from Qolconda at 11 

It hss been alresdy stated in the previous paper, p. 82, that Eepe @e of a 
anit of messure d e d  the t h o  as being equal to 8 milw. 

f Memoir on a Map of Hindustan, p. 363. 



goe, of four French leagues each. H e  crosaed a river, that  formed the 
common boundary of Golconda and Visiapour, about 4 gos, or more, before 
he  came to Raolconda : and this river can be no other than the Beemah ; 
which, to this day, forms the eastern boundary of Visiapour ; and passes 
80 or 82 Cf. miles to the west of Golconda, crossing the road from i t  t o  
Ralicotte. If we reckon the 82 miles, 13 gos : that is, forming a wale 
from the distance between Golconda and the river Beemah, each go8 will be 
6.3 G. miles in horizontal distance (or nearer three than four French 
leagues) ; and ~aolcouda will be placed about 25 G. miles on the west of 
t he  Beemah ; or 11, east of Halicotte*. 

" If  we take the gos at four French leagues, without regarding the 
proportion arising from the above calculation, i t  will bring Raolconda very 
near the mtuation assigned i t  by Montresor. But I have nevertheless 
adopted the former, thinking it, on the whole, the most consistent. C- 
Frederick ays ,  that the mines (Raolconda) are six days' journey from 
Bisnagur : but this will apply equally to either of the above positions." 

To which may be added that i t  will also suit the position of Ramul- 
k o h  wbich is under 110 miles, but in a different direction altogether, namely, 
nlightly north of east instead of nearly due north. Caesar Frederick's 
original statement as translated by Thomas Hickocket is as follows : '' Five 
days' journey (not six) from Bezeneger ( i .  a. Bijayanagar) is the place 
where they get diamants. I was not there but i t  was told me that i t  was 
a great place, compassed with a wall, and that they sell the earth within 
the mall for so much a squadron, and the limits are set how deepe or how 
low they shall dime. Thom diamants that are of a certain size and 
bigger than that size are al l  for the king, it is many years agone since they . . 
got any there." 

;Elsewhere he says that the diamonds from this region were called 
chiappa to distinguish them from those from Delly and Iaua ( = Java ?). 

O m  COULOUB of Tavernier. With reference to this mine, which is 
famous for having produced the great Mogul Diamond, Mr. King thinks 
that I have fully established its identity with the modern Kollur on the 
Kistna. Indeed had a doubt remained it would have been fully dispelled 
by a further route to  Masulipatam from Golconda given separately by 
Tavernier, and wbich passes through Kollur or the so-called Cfani. 

So far as he has been able, Mr. Kiug has offered the following identifi. 
cations of the localities mentioned in Tavernier's previously quoted itinerary. 

Montecour E ? Moonoogodoo, Lat. llo 6" N. Long. 7 9  7' 25". 
Nagelpar = Nagoolpad, Lat. 170 N. Long. 79' 42'. 
Savaron = Surrawaram, Lat. 16O 52' 80" Long. 79O.51' 80". 
Mellsserou = Mailacheroo. 

P = Telicotta in the Kaladgi district. 
t Hakluyt'r Voyages, p. 221. 
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I would direct the attention of any one knowing the neighboahood 
to  the identification of Almaspinde, Kaper and Eligada though indeed it is 
now of no very great importance to fix them. 

Tavernier's route to Mssulipatam above alluded to  ia aa follows? tbs 
distances in this case being given in coafea not in gor. 
Golconda to Tenara ,... ....................................... 4 Costee 
Tenaru to Jatenagar, ....................................... 12 ,, 
Jatenrpar to Patengi, ....................................... 12 ,, 
Patengi to Penguel, ........................................ 14 ,, 

........................ Penguel to h'ngelpar (Nngool~ad) , 12 ,, 17 d~ 
Nngelpar, to Lakab~ron (Lukkarum), .................. 11 ,, 15 , 

......... Lakabaron to Coulour (Kollur) ,............... 11 ,, 154 ,, 
There runs s great river by the town of Coulour, which 1 

falls into the gulf of Bengala near Masulipatam. 
Coulour to  Kah Kaly, ....................................... 12 1 
Kah Kalp to Beyouar (Bemada) ......................... 6 
Near Beyouur you must repass the river of Coulour 

(i. e., Kistna) Beyouar to Vouchir, ............... 4 ,, 
......................................... Vouchir to  Nilimor , 4 ,, 

Half way between Vouchir and Nilimor you cross a 
great river on a timber floating bridge. 

Nilimor to Milmol, .......................................... 6 ,, 
Milmol to Maeulipatam, .................................... 4 ,, - 

It would be useless to attempt to fit Tavernier's distances too clo* 
with modem measurements, but i t  would eeem from the equivdent , 
mensurements in miles, taken from the map, that the coste here kL1 
under 1-; milea. Tavernier speaks of the badness of the roads which no 
doubt necessitated many turnings. H e  praises the pJkis, wherein " I O U  , 
are carried with more speed than in any part of India." 1 

The value of the rat i  in Tavernier's time is a sore puzzle. He 
as equal to 3; grains ; these in my calculation of the weight of t b @ p t  I 

Mogul diamond, as i t  was when he saw it, I treated of as French pi* 
the equivalent of which would be 2.7 English grains, and I stated bbt if 
instead of this we could put into the equation 1.84 or more p r ~ r ' l  
1.818 wo should get out the exact weight of the Koh-i-Nu*. NOW stord. 
ing to Mr. E. Thomae, F. R. S.t  the old rati in the normal Hiudu Vm 

Travela, Pnrt IT, Book I. Chapter XI, p. 69. 
t Percy's metallurgy, dver and gold, p. 976. 
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= 1-75 grains and in Akbar's' time = 1.935 grains, the mean of these or 
1.8437 was so near the required figure that the matter appeared settled ; 
but in Capt. Hamilton's 'East Indies' dated 1727 there is a very full table 
of weights in which the rabi is stated to be equal to 3+ grains English, so 
that one may fairly despair of solving this question, 

I n  reference to the myth regarding the method of obtaining diamonds 
described by Marco Polo, Nicolo Conti and many others, not omitting Sindbd 
the  Sailor, I have, since my paper was printed, met witli numerous accounts 
of sacrificial rights connected with the opening of mines. The late 
Mr. M. Fryar when visiting a tin-wasl~ing a t  Maleewoon in Tenasserim 
waa requested t o  take off his boots as he was told that on a former occasion 
a European visitor having walked up to the stream without having done so, 
the  guardian spirit took offence, and the supply of tin ceased till the washers 
had gone to the expense of sacrificing two bdaloes. 

Of especial interest aa accounting for the wooden structure which 
Nicolo Conti supposed was for the purpose of flinging the pieces of meat 
from one mountain to  another is a description by Dr. John Anderson of a 
sacrifice witnessed by himself during his expedition to Yunan. Two 
buffaloes were offered up by the Khakyens to the NBts or evil spirits. 
The animals having been slaughtered over two bamboo altars were cut. up 
and the meat distributed, certain portions with cooked rice being placed on 
a lofty bamboo scaffolding for the use of the Nlts. The NLts under such 
circumstances would infallibly be represented by birds, and among the birds, 
in most of the hilly regions of India there would probably be included 
some of the common white scavenger vultures (Neophron). Curiously enough 
one of the early accounts mentions white eagles, among the birds which 
carried away the meat with diamondssticking to  it. A naturalist, however, 
would object to the idea of this bird carrying anything in talons or bill, it 
would devour the offering on the spot. The rest of the story is doubtlese 
due to the fertile imagination of a traveller who supposed the preliminary 
sacrifice to be part of the actual process of finding diamonds. ' 

I n  conclusion i t  may be stated that the fortlicoming volume on the 
Economic Geology of India contairis a full r&brn& of information on these 
subjects and that there is also one though less coniplete in a small volume 

published on the Diamonds, Gold and Coal of India. 
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XIV.-List of Diurnal Lepidoptera inhabiting tho Nicobw Idan&.-By 
J .  WOOD-MASOF, Deputy &upmintendant, Indian Muscum, Cbkmttm, 
and LIONEL DE NICE'VLLLE. 

[Beceived Januarg 1st ;-Bead March 2nd, 1881.1 

(With a Woodcut.) 
I n  Mr. F. Moore's paper on ' The Lepidopterous F a u n a  of the An& 

man and N i c o h r  Islands'* only 33 species of Kl~opalocera are recordedfrom 
all the numeroue islands of the latter group. The Museum haa, during the 
past and present years, received from Mr. F. A. de RoepstorfF several s d  
collections of Nicobar butterflies numbering some 42 distinct species, of 
which 25 have not been previously recorded ; and, since this paper ws 
read, we have been indebted to t h e  kindness and courtesy of Lieut.-Colonel 
T. Cadell, V. C., Chief Commissioner of the Andaman and Nicobar Islands, 
for  a collection consisting of very numerous individuals of about 23 species, 
eight of which we had not before obtained and five of which prove to be new 
to the Islands ; so that  in  all there have passed through our  hands, 17 spcis 
of which 30 are now for t h e  first time recorded ; this number, of which 4 
are new t o  science and 3 are described as varietiee of known forms, added 
t o  the 34 previously recorded brings up the total of species known from 
these islands t o  64. 

I n  the  absence of Danaia ehryrippur one cannot help speculatiogu 
t o  what Nicobar females of Hypolimnas rnioippue mag b e  like: arn they 
dark-colourcd like the males or do they mimic some other red D o ~ a u t  

L E P I D O P T E R A  RHOPALOCERA. 

' Family NYMPHALLDIE. 

Subfamily Dmamag.. 

1. DANAI~ L ~ I A C E .  

Pap. limniaeq Cramer, Pap. Exot., 1776, vol. i, pl. 69, flgs. D, E. . 
Nankowri Island (&we). One male and two females from 

(ColQna2 ObdelZ). 

2. DANA18 AGLEOIDES. 

D. oglsoidia, Felder, Wien. Entom. Monatschr., 1860, voL iv, p. 398, d ; 
eoo1.-bot. Gcaellsch. Wien, 1862, vol. xii, p. 486 ; non Boiad. 

D. grammica, Moore, Proc. ZooL 80c. Lond., 1877, p. 681. 
Four males and six females from Nankowri, one male from (3rd 

Nicobar (Sambelong), and two males and one female f m m  Kar Nicok 
all absolutely identical in  structure, markings, and colour with one another 

Proo. Zool. Soc. Lond., 1877, p. 680. 
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and with specimens from Rangoon (J. W.-M.); and Felder states that hie 
specimens from the Great Nicobar agree with the typical ones from Malacca 
in the Malay peninsula. 

The specimens obtained by Mr. Meldola on Kamorta Island doubtlees 
belong to  this species and not to D. gramrnico (Boieduval), which is 
apparently restricted to South India and Ceylon fD. caylanica) : it is, 
t o  say the least, improbable that two such closely allied varieties should 
inhabit the same limited area (Kamorta, Nankowri, Great Nicobar, and 
Kar  Nicobar Islands). Nankowri, Kamorta, and Trillkut Islands (Colonel 
caasar). 

8. D m u a  ~IXILIS, var. I?ICOBABICA, nov. 

U'rids. 9. Unndsrridc. 

8 . Nearest to D. qronapta,  Butler, from Ceylon, from the f i g m a  
of which species (probably that of a female, though the sex is not stated) 
it diiers, in the anterior wing, in having the streak in the base of the 
interno-median area broader, occupying all but the entire breadth of the 
apace, shorter, and marked along the middle by a linear streak (instead of 
being divided into two long and narrow streaks connected at  the base only) ; 
and, in the posterior w i v ,  in having the cell entirely subdiaphanous 
greenish or bluish white except for two excessively fine and faint longi. 
tudinal and apically-divergent dusky lines much in D. juvmta (instead 
of being divided by two very broad and black ones into two streaks, the 
posterior of which is strongly recurved at  its free end), the diecal aeries 
of bluish streaks immediately beyond the cell much narrower and shorter, 
and the ground-colour around them consequently of greater extent and 
giving to this portion of the wing a much darker appearance, again much 
sa in D. juaentu. 

The male difEers from the female in the bluieh markings of both wings 
being of a much deeper shade and, with the exceptions to be stated, larger ; 

* Moore, * Lep. Oeylon,' pl. 2, Q. 2, $! . 
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in the anterior wing being narrower and externally slightly em+b 
(instead of well-rounded), with its outer submarginal seriea of spotem 
duced to  small apecks, and the three posterior onea of its inner seria 
externally distinctly tridentate; and in the posterior wing b e i i  
apparently somewhat narrower and less rounded externally, with both &a 
of submarginal spots much smaller,-with i ts  two posterior veins margined 
on both sides with fuscoua of a far lighter and duller tint than the red 
of the ground,-and with the submedian one of them more prominent with 
the wing-membrane on each side of i t  raised into a slight fold and the tvo 
light streaks that bound i t  dirty whitey-brown : the male of this species is, 
in fnct, provided with a distinct, though little-specialized, eexual mark or 
ecent-gland. 

Length of anterior wing, 8 1.5, g 1.55 ; whence expanee = 8 3.1, 
0 3.2 inches. 

One male and three females, the latter agreeing exactly with one 
another, from Great Nicobar. 

D. vulgaris, Butler, from Upper Tenasserim, Malacca, and Borneo, D. 
esprompta from Ceylon, D. juventa from Java, and D. nicoborico from the 
Nicobrrs appear to us to be only constant geographical varieties of D. a a d ~  
from Formosa and China. Mr. Butler in describing the first-named speeim 
(Ent. Month. Mag., 18'74, vol. xi, p. 164) gives 'Nepal, Bengal' as localitia 
for  it in addition to Singapur snd Borneo. This is probably a mistake; we 
have seen no specimen of it from any region further to the west t b  
Upper Tenasseiim. 

One male and two femalea from Nankowri Island ; h e  males b 
Kar Nicobar ; also Kamorta (Moore). Numerous specimens of both t~xa 
from Kamorta and Nankowri (Colonel Uadell). 

6. DLNAIB HEGEBIPPUB, Var. KEBIPPUB. 

D. wippua, Felder, Verh. eoo1.-bot. Geselhh. Wien, 1862, voL sii, p. 486, 6 i 
Re& Novm, Lep., p. 347, 8 9. 

Four males and five females flpm Nankowri Island ; and Great Xicob 
(Feeldsl;). 

Euplm phcebus, Butler, Proc. Zool. Soc. Lond., 1866, p. 270, 6 9 . 
Maeroplaphmbm, Butler, Jomn. Linn Soc. Lond., Zoology, 1878, vol. xiv, p. 29% 

One very fine' male from Kar Nicobar Island agreeing (except in it4 
rather larger size, its expanse being 6.3 inches) exactly with continend 
specimens from Cherra Punji. 



1881.1 D i m 1  Lepidoptera inhabiting t i e  Nicobar loland#. 227 

7. E U P L ~  (Sw~mnr) Nova-. 
Bqlea w a r e ,  Felder, Verh. zoo1.-bot. Geaellsch. Wien, 1862, vol. xii, p. 488, 

8 ; id., Beiee Nova* Lep., p. 817, pl. 99,5g. 7, 8 .  
K a r  Nicobar (Eslder). 

8. E U P ~ A  EBPEBI. 

Eqkza up i ,  Felder, Verh. swL-bot. Cfeeelhh. Wien, 1862, vol. xii, p. 48% 
8,  from Kar Nicobar. 

E u p k ~ ~  frauenfeldii, Id., ibid., p. 479, 8, from Ceylon ; Reiae Novara, Lep., 
p. 342, 8 2 ,  pl. 41, fig. 4, 8, from Ceylon ! 

Euplea feldwi, Butler, Proc. Zool. Soc. Lond., 1866, p. 275, 2 ,  from Sumatra. 
Bupkso letpwinii, Felder, Reiee Novara, Lep., p. 840, 8 $!, from Southern 

China. 

Two males and two females from Pulo Kondul ; three males and a female 
from Kamorta ; and six males and three females from Trinkut Islands. 

Of the males from Pulo Kondul, one differs from the specimen de- 
scribed and figured by Felder in the  ' Novara Reise' solely in  presenting 
n o  trace of a cellular spot in either wing, i n  having a minute whitish 
dot intercalated between the first and second and another larger added 
at the  posterior end oE the submarginal series of s p t s  on the upperside, 
and a short linear cellular mark i n  the  right wing only (instead of a 
geminated one i n  both wings) with a still shorter streak (obsolete in  the  
left) beyond it  on the underside, oE the anterior pair of wings; and i n  
there being only a very indistinct cellular point present in  the right wing, 
and i n  the minute geminated spot (= the foremost of the  submarginal 
eeries) between the third median veinlet and the discoidal vein being 
absent from both wings, of the posterior pair on the  underside. The other 
male differs from the preceding in having, on the upperside of both anterior 
wings, distinct shadows of the rounded white cellular  pots of the under- 
side, the  second dot in the submarginal series absent, the two d i ~ c a l  spots 
larger, and, on the underside, a discal oval violet-white fipot just behind the  
subcostal followed from before backwards by two linear marks beyond 
t h e  end of the cell, all three faintly marked on the upperside and larger i n  
t h e  left than in the right wing; on the underside of the posterior wings i t  
presents a distinct rounded cellular spot smaller than those of the ~ r ~ t e r i o r  
wings and a submarginal s e r i e ~  of minute dots commencing in one wing 
with the  geminated one, in  the  other between the two discoidal veinlets and 
both ending between the submedian and first median veinlet; and on the  
upperside, no trace of cellular spots, but t h e  submarginal seriea much as 
below. The two females differ from one another chiefly in t h e  size of the 
markings, and from Felder'a description i n  having, on the upperside, three 
dical white spots (one cellular) with e streak in front of t h e  two extra- 
cellular ones, eight submarginal ones with, in  one specimen, two linear 
b h e a  between the &st of the e e r h  and the subcostnl spot, and, on 
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the underside, a small spot and, in the next cell but one, a linear stre& 
behind the eecond subcostal spot. 

The three males from Kamorta differ from the second of those de- 
ecribed above in having the second submarginal dot in the  anterior + 
more often present than not, a double aeries of marginal spots in the posterior 
wing, and all the spote larger and more prominent ; the female h a  no eeeond 
subcostal spot and the cellular spot in the anterior wings is  rounded. 

Of the six males and three females from Trinkut, the former also agm 
with the second of the two from IJulo Kondul in the anterior wings, differing 
in the great development and prominence of the two marginal aeries of 
spots in the posterior ones ; the females differ from those of Kondd Island 
in no respect of any moment. 

All the specimens differ from the continental variety E. lnqsiniiin 
the wings being merely glossed with dark purple-violet, and not " mivids 
violacw-cyam IU~'~L" 

9. EUPLQA CAACOBTA. 

B. c a w t a ,  Moore, Proo. Zool. Soc. Land., 1877, p. 682, 8 .  

Two males and two females from Nankowri Island ; two malesand 
one female from Katschall Island ; three males and one female from Ku 
Nicobar ; one female from Kamorta Island ; and two females from the 
Qreat Nicobar. 

The males from all the islands shew no variation whatever, all ham 
the basal dark porticn of both wings glossed with very dark blue-violet. 
The females, however, present considerable variation. Those from Nan- 
h w r i  differ from their males only in the subcostal spot on the anterior 
wing below showing through on the upperside. The one from atschall ia 
exactly like its male, except in tlie absence of the usual sexual characten. 
The Kar Nicobar specimen ellows the subcostal spot and another just outside 
the cell between the second and third median veinlets on the upperside, 
and a spot between the two branches of the subcostal on the 
wing ; there are also two small indistinct speoks near the apex of the anterior 
wing, the posterior of which only is visible below. That from 
is  altogether much paler, the borders to both wings being pale fawn-colom; 
i t  has the subcostal and cell-spots on the upperside of the anterior wing. The 
Qreat Nicobar females are the most aberrant of all : the anterior wing 
on the upperside an increasing series of three subapical spots, a spat at 
the end of the cell and another just outside it between the second and 
third median veinlets, and the subcostal spot; and the posterior, a 
prominent spot between the two branches of the subcostal ; dl these spob 
(which are coincident with spots on the underside) are violet-whik; 
on the underside of the anterior wing the apot in the cell, the s u b d  
one above it, the three subapical oneq an increasing series of spots onbib 
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the cell, one in each median interspace, and a large patch below the median 
vein are all very prominent and (except the three subapical ones, which are 
whitish above) violet-white; in all the other specimens seen (except the 
Kar Nicobar one, which has five) and described, there are only four spots ; 
in these there are eight. 

10. E U P ~ A  (CBAETIA) BIYULATBIX, n. 8p. 

8 .  Wings above spotless black-fuscous suffused with the deepest 
violet-blue, externally tolerably broadly bordered with paler unglossed 
f uscous. 

Posterior wing with an oval patch of iridescent lighter modified scales 
occupging about the second and third fifths of the length of the organ, 
extending from the middle of the discoidal cell to  the middle of the 
interspace between the costal and subcostal veins at its widest part, and 
bounded in front by an indistinct etreak of cretaceous white ; and with 
t h e  wing-membrane in front of this oval patch and of the apical portion 
of the first subcostal branch cinereous. 

Wings below lighter and less sombwly coloured, their dark basal 
portions being distinctly gloseed with purple-violet, more broadly bordered 
with paler fuscoue, and marked with prominent spots and streaks. 

Anterior wing with eight spote, mi#., a subapical series of three dots, 
t he  of which is equal to the other two taken together, a somewhat 
elongated large epot between the first and second median veinlets, nearly 
pure white ; a reversed comma-shaped spot near the end of the cell, a rounded 
one and a short linear streak beyond it, the former between the second 
and third median veinlets and the latter between the second median veinlet 
and the discoidal vein, and a subcostal spot on a level with the end of 
the  cell, bluish or violet white ; with a streak pointed at both ends in the 
middle of the interno-median area, and, posterior to this, a similarly 
shaped and placed patch divided by the submedian vein, cretaceous-white ; 
and with the sutural cell behind the whitey-brown patch cinereous and 
satiny. 

Posterior wing with a submarginal series of minute violet-white dots, 
a cellular spot and a curvilinear series of six just outside it, bluish white, 
i n  addition to the usual basal dots. 

Length of anterior wing, 1.8 ; whence expanse = 3.7 inches. 
A single specimen from Oreat Nicobar. On the upperside, it very 

closely resembles E. camorta, of which it is in all probability a mimic, 
differing from that species, however, in its rather darker and more sombre 
hue and in being devoid of a silky sexual streak, and on the underside in 
the  presence of a submarginal series of dote in the posterior wing. 

30 
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Subfamily SAT YE^^. 
11. MYCALESIS ( O B S O T ~ A )  MEDUB. 

p~piiio ~ Y J ,  Fabriciq Byst. Ent., 1775, p. 488. 

,, A C ~ W M ,  C!ramer, Pap. Exot., 1776, vol. i, pL 11, fie C, D. 
Orwtridna mdw. Moore, Trans. Ent. 80c. Land., 1880, p. 160. 

One male from Katschall Island; a male and -a female from (frat 
Nicobar ; a female from Nankowri Island ; and Kamorta Island (dCwre)). 
Numerous specimens from Nankowri and Kamorta Islands (CoL CdI)). 

Pap. dnuiCr, Cramer, Pap. Exot., 1775, vol. i, pl. 8 4  figs. 0, Dl 3. 
Mycalui. drun'o, Butler, Cat. BatyrickE, B. M., 1868, p. 133 ; id., at Fabrich 

h p .  B. M., 1869, p. 33. 
adyrirclls rlrwna, Moore, Trane. Ent. Soc. Lond, 1880, p. 161. 
Five males and three females from Nancowry Island ; one male 

from Katschall and E a r  Nicobar Islands ; one female from Great Niwbar; 
and Kamorta Island (Moore).  Numerous specimens 3 9 KamortP ud 
Nankowri ((701. &dell). 

- 
13. E L ~ ~ s  MIXUS, n. sp. 

8 . Wings above black fumous of a f uliginoue tint somewhat 
on the costal margin of the anterior wing, still paler at the apex of the 
same wing, and on the outer margins of all the wings, the extreme edger 
and the points of the lobes of which margins are again darker; with& 
incisural cilia whitish. 

Wings beneath brownish, coarsely and confluently striated withrich 
dark chestnut for their baeal two-thirds, whence both wings become 
denly lighter owing to the striation being more rare ae well as l i g h b  
coloured. 

Anterior wing with the outer margin of the closely stria& portion 
sharply defined, and angulated outwards between the first and eeeond db 
coidal veinlets ; and with the ground colou immediately beyond the mtd* 
and shorter of the two lines forming the mgulated outline of the 
portion mhitish. 

Posterior wing with the ground beyond the chestnut beee $4 
pawing to whitish around the outer-marginal ocelli, obscurely and dl 
striated before, but more richly and closely a t  the outer margin b$ 
the ocelli with vandyke-brown ; and with seven suboval black oceE WnPr 
ing the same positions as those of E. dueam, of which the eecond h*  
largest of dl but only slightly larger than the fifth, the first is mbeqoJ 
t o  the eirth, and the third, fourth, and seventh (which tonchee the 
in the same cell) are subequal and much smaller than the rest, the htred 

I 
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eeoond have a white pupil (which in the latter ia eccentric) irrorated at 
the  edge0 with light metallic greenish-blue ecales, and the rest have the 
pupil almond-shaped with some mauve-coloured irrorations on and around 
ita inner end. 

Q. Wings above much lighter, with a aubmarginal whitey-brown 
common band which prreees straight across both w i n p  from near the anal 
angle of the posterior one to the wcond branch of the discoided vein of 
the anterior, a t  which point it turns sharply off at  a right angle to the 
costal margin ; with the light intervals between the striations of the under- 
aide visible aa light bars on the anterior margin, and the apical dark portion 
lighter than the baaal, of the anterior wing; and with two infumatione 
(leae perceptible in the darker male) on the poeterior wing corresponding 
to the fifth and eixth ocelli of the underside. 

Wings below lighter, with the anastomozing chestnut strim less oonfluent 
permitting more of the ground-colour to be men ; and with the anterior 
ocellue larger and much diffused circumferentially, the eecond with the 
pupil rudimentary, and the third larger than the fourth. 

Length of anterior wing a 1.3, 9 1.4 ; whence expense = 6 2.7, 
9 2.9 inches. 

One male from Kar Nicobar and one female from Pulo KonduI. 
Closely allied to E. duuara (panthara, Fabr.), Horsfield, Cat. Lep. 

E. I. Co., 1829, pl. v, figs. 7, 7a, 9 (no description), from which it would 
appear to differ in having the light band of the anterior wing distinctly 
angulated and the costal margin of the same barred with lighter, in its more 
highly developed and unequal ocelli, in the more abrupt definition of the 
b a d  chestnut from the rest of the underside, and apparently also in ita 
more strongly lobed wing-margins and finer tails. 

It in all probability mimics Euplm cammta, a epecies which abounds 
on all the islands of the Nicobar group. 

Subfamily NYMPHAL~B.  

14. CETHOBIA ~KOBABICA.  

0. mikobwica, Felder, Verh. soo1.-bot. &relleoh. Wien, 1883, vol. rii, p. 484, 8 ; 
id., B e h  No- Lep., pL 48, %. 7, 8,a ; Moore, Proc. 2001. Soc. Loud., 1877, 
P. 683,V. 

Five males and five females from Nankowri Island ; one female from 
Great Nicobar ; and two females from Pulo Kondul Island. 

This species is equally common at  Port Blair, specimens from which 
place are absolutely identical with those before us from the Nicobars. 

15. CIB~HOCHROA NICOBARICA, n. sp. 

8 .  Wings above bright fulvous powdered with fuscous scales a t  
the bases, and along each aide of the diecocellular veinleta. 
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Anterior wings with the  costal margin narrowly, the  aperbnudiJ, 
and the external margin decreasingly fuscous, and with a s m d  o b x u ~  
patch of fuscous scales near the inner angle. 

Posterior wings with a thin discal striga somewhat discontiinnom 
and nearly straight anteriorly but zigzaged posteriorly, seven rather large 
rounded spots, and a ahort streak between the median and discoiddveim 
i n  the same line aa the'spota, black, and begond the spo ts  three regularly 
engrailed fuscous strigm, one. of which is marginal and  the innermostof 
which is the  darkest and is connected with the diacal t h i n  striga by tha 
dark brown margins of the  veins, with t h e  usual white blotch between tha 
anterior black spot and t h e  diecal etriga, with the dusky fulvous intend 
between the two outermost marginal fuscous s t r i g s  continued for a short 
distance on to the fuecous margin of the anterior wing a t  t h e  inner angle. 

Wings beneath much paler, all faintly suffused with lilac, with1 
common opalescent discal band inwardly bounded with dusky, d y  
perceptible in  the anterior ones but prominent in the posterior, in which 
it is nearly straight externally but  dentate internally. 

Posterior wings with five of the  black spots of t h e  upperside (ko 
interspaces being devoid of a spot) smaller than above, seated, the foremod 
one wholly, the  second and last (which is  twinned) partially, upon a d d l  
ground, the  remaining ones upon fulvous of a brigl~ter shade than the d 
of the  wing ; beyond the spots with two opalescent lunular bands, the firrd 
the  broader and internally margiiled with diffused dusky and the eeeood 
the narrower and sharply defined, both of which bands are contind 
faintly and diffusedly on to the anterior wings ; and with the  usd bad 
and discocellular pale fuscous marks. 

Length of anterior wing 1.2 ; whence expanse = 2.5 inches. 
A single specimen from Great Nicobar. 
Apparently most nearly allied t o  0. m l a y a ,  Felder, from the Y ~ I  

Peninsula. 

16. M~ssanas EEYM~RTHIB, var. IPI~OBABICA. 

H. crmymanthir, var. nikobarica, Felder, Verh. xooL-bot. Chelhh. Wim, 186% 
vol. xii, p. 486. % 

Great Nicobar (E'cldm), one male from Kamorta (Cot. &dell). 

17. ATELLA ALCIPPE. 

One very small male from Katschall Island. 

18. PYEAMEIB OAEDUI. 

Pnpilio eardui, Linnmne, Syat. Nat., 1767, I, 2, p. 774 

Oue male from Kamorta (Cut. Cadsll). 
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19. J ~ O H I A  ASTEBIE, Var. KLKOBABIENBIB. 

J. orlr+ir, var. nikobarhui~, Felder, Verh. ~001.-bot. Qeeellffih. Wien, 1862, 
vol, xii, p. 482. 

Kar  Nicobar (Feldm). 

20. JUNOXIA UOMEDIA. 

Four males and five femalee from Nankowri (A. do B.) and Kamorta 
(al. Cade22). 

21. H Y P O L I ~ ~  MIBIPPUB. 

Two males, but no females as yet, from Nankowri or any other island. 

22. HYPOLIWAB BOLIBA. 

One male from the Great Nicobar ; and Tillangscbo~g Ieland (Pelder). 

23. N m ~ e  NICOBABICA. 

I?. niookriw, Moore, Proo. Zool. 800. Loud., 1877, p. 686, 8 9 .  
Numerous maleg and females from Nankowri Ieland, one female each 

from Nankowri (&I .  CadeZZ), Kamorta, and Kar Nicobar Islands, and 
Takoin. 

%. NEPTIB MATUTA. 

I?. matuta, Hiibner, Feldar, Verh. aooL-bot. Geselhh. Wien, 1862, vol. xii, p. 483. 

Nankowri Island (Felder). 

25. NEPTIB M~TTABDA, Moore. 

I?.  PIM MI^^^, Moore, Proc. ZooL Soc. Loud., 1877, p. 686, 8 ; pl. lviii, Q. 4, 9 .  
One female from Kar Nicobar Island. It agrees with Port Blair 

(Andaman) specimens, except that the markings are pure instead of ochre- 
ous white, and the subbasal band of posterior wing is wider. 

26. TAXTAECIA CIBARITIB. 

One female from Nankowri Island identical with Port Blair specimens. 

# Family ERYCINIDE.  

27. ABIBAB~ BIFABCIATA. 

A. bi~orciata, Moore, Pmc. Zool. Soc. Loud., 1877, p. 687 ; pL lviii, 5g. 1, 0 .  
One male from Kar Nicobar Island. It differs from female specimens 

(the Museum baa as yet received no males) from Port Blair in the mark- 
ings on both upper and underside being dusky greenish instead of pure 
white ; the upperside is also brilliantly suffused with purple, especially 
on the posterior wing ; the female ehows no trace of this colour. 
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Subfamily LYCXBID~~. 

A single female of this variable and widely distributed epeciee fmm 
Nankowri Island, and another from Trinkut (Col. &dell). 

29. CA~TALIUB a r m ~ u m a .  
Ly- -1- Felder, Verh. soo1.-bot. Q* Wien, 1862, voL 3 

P. 4 8 4  9 .  
Kondul Ialand (Psldw).  

30. LAMPIDEB a L m e .  

Two malee and a female from Kamorta, Trinkut  (GI. aodsll), d 
Nankowri Islands all ertremely pale, esyeoidly below. 

81. LAMPIDEB P ~ A V A .  

Numerous specimene from Nankowri (at. OadaZZ and A. da B.) and 
Katechall Ielande (A. ds 8.) ; Nankowri and Kamorta (Moore) ; Tdnb 
and Kamorta Ielandn and Takoin (Col. Chdell). 

32. L a x p m m  BTRABO. 

Three males from Nankowri (001. Oadell and A. da R.) ; two d d  

Trinkut, one male Kamorta, and one female Takoin (001. Chdell). 

33. LAXPIDEB PmaHasnra. 
L y m a p a w W w ,  (Fabr.), Horafleld, Cat. Lep. E. I. Co., 1839, p. 86, 3 0. 

A male from Nankowri. 

M. LAMPIDEB PLAN, var. NICOBARICUB. 

Numeroue malee and females from Nankowri (A. de B.) : Karnorb, 
Nankowri, and Trinkut, (001. &dell). 

The males differ from apecimena of the same sex from Calcutta, Sikkim, 
5. India, Ceylon, and Bombay in the  greater extent of t h e  blue on the 
auterior wing, the broad black outer border of which does not stretch bad 
towarda the middle of the costa in  the manner described by Hornfield. 

L. plumbeomicane, Wood-Meson and de NicBville, Jonm. Aaiat. Boo. Bw, 
vol. rlix. pt. 2, 1880, p. 831, 6 9 .  

One male from Kabchal l  Island differing from Andaman (Port Blir) 
specimens i n  having t h e  underside purplish elate-colour, the  margird 
eubmarginal macular fwoim more dietinct, iron-grey, narrower, and @P 
ated by a wider space of the ground-colour from the diwd fPcrek; in 
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having a very muoh larger suband black spot, which ie more broadly encircled 
with brighter orange ; and in having all the faecia, more sharply defined. 

87. LAXPIDEB ~ W B E ~ .  

Qane finkwka, Felder, Verh. sooL-bob. Gleaellech. 1862, vol. s3, p. 481 ; 
id., No- Rebe, Lep., p. 273, pL 8 4 , h .  2 4  26, 9 .  

Kar Nicobar (Be&) ; and Nankowri (Mom). 

88. LAMPIDE~ KANKENA. 

L y c m a  kmkena, Felder, Verh. epo1.-bot. Qeaellech. Wien, 1862, vol. xii, p. 481, 
8 ;  id., Reiea Novnra, Lep., p. 270, pl. 34, fig. 37, 8 .  

Kar Nicobar (Fe*). 

89. ~ P I D E B  K O R n W A .  

Zycacla kondwkra, Felder, Verh. zoo1.-bot Qeaellech. Wein, 1862, vol. xii, 
p. 484, 8 ; id., R e k  Novara, Lep., p. 271, pl. 34, fig. 6, 8 .  

Koudul Island (Felder). 

40. ' LAMPIDEB MACBOPHTHALMA. 

L y c m a  inacrophthalmo, Felder, Verh. zool-bot. Gosallnch. Wien, 1862, vol. xi4 
p. 483, 8 ; id., Reise Novara, Lep., p. 276, pl. 3 4  fig. 36, 8 .  

Yulo Milo (Felder). 

41. LAMPIDEE BO~IMOR. 

Pnp. wn'num, Fabr., Syst. Entom., 1776, p. 628. 

A single bad epecimen from Nankowri (Cbl. CcrdsZZ). 

42. P O L Y O ~ T ~ ~  KaBsmBa. 

P. k a r d r u ,  Moore, Proc. Zool. 80o. Lond, 1865, p. 606, n. 100 ; pl. 31, flg. 7. 

One female from Kamorta ( CbL -10. 

43.. POLYOMMATU~ BANQBA. 

P. m p r q  Moore, Proc. ZooL Soc. Lond., 1866, p. 772 ; pl. 41, flg. 8, 8 .  
Kamorta Idand ( H i e ) .  

44. HYPOLYCBNA T ~ C L O I D E B .  

dfyriloo thscloidas, Felder, Wien. Entom. Honatsohr., 1860, vol. iv, p. 395, $ ; 
Xypolycma thecloidu, Hewitson, 111. D. Lep., %c., pl. 22, figs. 9, 10, 8 .  

One male from Katschall and two from Nankowri Islands ; Malay 
Penineula (Eirldcr) ; and Sillgapore (Hewitcron). 
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46. SITHON SUGEIVA, Var. AEECA. 

8. mgriva, var. arwq Wood-M&n and de NidPille, Jonm. An. 80c. Be+ 
1880, vol. xlix., pt. 2, p. 282, 8 9 .  

Kar Nicobar (Pcldsr) . 
m. SITEON K U O E T L  

Myha kanwrta, Felder, Verh. aoo1.-bot. Oeuellach. Wien, 1862, voL xij p. 496, 
9 .-Wood-?dnaon and de Nicbville, Journ. An. Soc. Bengnl, 1880, vol. dm, pt. S, 
p. ass, 8. - 

One male each from Nankowri and Kar  Nicobac Islands ; and Qmt 
Nicobar (3eMsr). 

47. DEUDOR& OESEU. 

Kamorta (&ore). 

4s. M Y R ~ A  ATYMNUE. 

Three males from Nankowri Ieland ( 0 0 2 .  Cads11 and A. de 8.). 

Pamilg P A P I L I O N I D E .  

Gubfamily P I E E ~ ~ .  
49. TEBIAB HECABE. 

Katschall, Trinkut, and Nankowri Islands ; and Takoin, probably a 
small village near the settlement. Very common. 

60. TEELAB a x x o s m m s r s .  

l'. ~nikobaria~u, Felder, Verh. sooL-bot. Gedlach. Wien, 1862, vol. xii, p. 480. 

W e  bave a t  last received from Kamortcr, through t h e  kindom 
courtesy of Col. Cadell, V. C., Chief Commr. of the Andamana and Nim 
bars, 10 specimens all males, which are no doubt referrible t o  this speciee; 
i n  one specimen only, however, ie the external margin of the  posterior win@ 
narrowly and obsoletely bordered with fuscous, the border being redud 
t o  dots sometimes eo small aa to be barely visible and connected or not with 
one another by a few fuscous scales ; the  colour of t h e  specimens is bright 
lemon-yellow. Kar  Nicobar (Peldsr). 

51. TEBIAB DRONA. 

T. drona, Hodeld, Cat. Lep. E. I. Co., 1829, p. 137, pl. 1, fig. 15. 

Two males and three females from Kamorta and one female fm* 
Nlmkowri (Colonel Cadsl2). 
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52. TA~~IYXIE P A ~ A ,  var. QAI,A!CHEA. 

gdotiba, Felder, Veah. awl-bot. Clwaellech. W h ,  1862, voL xii, p. 486, 8 .  
Two males from Nankowri and K a b h a l l  Ialands, both having a round 

epot of black ecalea between the 2nd and 3rd median veinlete on both sides 
of tbe anterior wing, the remains of the intense bhck spot occupying the 
aama position in the females of typical I! p a u l k ;  and Great Nicobar 
(Peldm) . 

53. T A ~ E Y E ~  PARDA. 

P&~J pwadq (fodt., Snellen v. VoUenhoven, Paune Entqm. Arah. Indo-Nkkmd, 
2 ma Monogr., Fam. dea BCW, p. 44, 13 9 .  

A male from Great Nicobar agreeing perfectly with Vollenhoven'e 
deecription ; Java (Hwfild, Pollenhomn). 

64. CATOPS~IA crrocua 
Kamorta Island (dlowe).  

65. PIERIB COBOXIB, VW. LICHENOEA. 

P. l w ~ 4  Moore, Proc. ZooL Soo. Lond., 1877, p. 691. 

One male from Kar Nicobar Island. 

Subfamily P A P L L T O ~ ~  
66. PAPILIO aalsToLocm%, var. CAMOBTA. . 

P. arirtobehicc, VW. eomorlq M ~ r g  Proc. ZOOL Boo. Lond., 1877, p. 692, $. 

Three males and two females from Nankowri Island; three malee and 
one female from Kar Nicobar Island ; two maks from h a t  Nicobar Island J 

and Kamorta (Noore). 

67. PAPXLIO POLYTEB, var. ~ K O B A B U E .  

p, p ~ n m g  var. nikobaw, Felder, Verh. soo1.-bot. Uesellach. Wien, 1862, voL xii, 
p. raa, 9 .  

' One male and two females from Nankowri 1&nd ; seven males from 
Kondul; two males and one female from Kamorta Island; two 

females from Kar Nicobar ; and two males Takoin ((%I. &dell). 
811 the females from all the islands are of the f i s t  Form, i. s., like 

the malee. The male specimens from Pulu Kondul all have on the 
underaide of the posterior wing external to the diecal white macular 
band a series of irregular patches of beautiful blue scales, which forms a 
very distinct blue macular band across the wing. 

68. PAPILIO AGAYEMROIT. 

Kamorta Island (Moore). 
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Family HESPERIDIE.  

69. T A ~ I A D P ~  ~mmut~. 
nwygo#&a h e i f . .  Felder, Verh. sooL-bot. G t d b t h  Wien, 1860, d 4 

p. 483, 8 .  

Pulo Milo (PC*). 

60. TAQIADM urn.  
One male from Nankonri Island. 

61. HEEPEBZ~ Y A T H ~ A ~ .  

Bewa ratbiaicir, (Fabr.), Butler, Cat. Fabr. Lep. Brit. Ma, 1869, p. 27% P. 4 
fig. 81 8 .  

-orb Island (Mows). 

62. HEEPEEIA COLACA. 

Two female4 one from Kamorta (Col. Cadell) and one from Nonlrorri 
Ielend (A. de B.). 

63. PAMPHILA ~ulrasw. 
Moore, Proc. Zool. 600. Loud., 1878, p. 690,pL %, 6g8. 6, 7, 8 p,  from C d d b  

Two males from Katechall and Nankowri Ialends, agreeing pededly 
with Calc>tta specimens. 

fM. T E L E Q O ~ ~  PHYBEIB. 

Pap. thycrie, Fab.. Spst Ent. 1776, p. 638 ; Eupcria pcrdia, Moore, Pmc. 7d .  
Fjoc. Lond., 1866, p. 700. 

One male (Col. Cadall). 
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The notes appended are on a few reptiles from very different parts of 
the dependencies of British India, and on a species of Pseudophidian from 
the Himalayse. The Varanue described hw been in my posseseion for a t  
least three years, and I hoped to  identify it with eome known species, but 
I have not succeeded in doing so. 

V A B ~ B  XACBOLEPIB, sp. nov. 
V. digitio longiurculir ; uaribur oblongir, obliquis, ab oculis parum 

didant iha ,  d t u r  qsctantibw ; sqmmir nucha2ibus magnis, planulatir, 
rotundatis ; dorsalibus paullo minoribuo, scd mullo tnajoribw puam ' in 
emt& .pscicbw Ind& eel Bwmanis, ovatis, obtuse carinntie ; corpore 
cavdapue s;zempli juvenir farciis h t i i  nigrM trausversk ornatk. 

Deurriptwn.--The toes are as long as in 7. dractena and P. nebulosu~, 
the  middle fore toe being considerably longer than half the distance 
between the eye and the end of the snout. The nostril is peculiar: it  is 
i n  tbe  ider ior  portiqn of a single large shield, and the opening is  oblique, 
directed backwarde and downwsrds. The nasal shield is much nearer to  
the  eye than to the end of the snout, the distance from the latter being 
about twice that of the former. Tympanum rather smaller and rounder 

81 
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than in the allied forms, the breadth being but little inferior to the height 
and the d i e t e r  lees than the length of the eye. 

All the scales of the upper part of the body are lerger than in my 
other Indian or Burmem form. The scales of the nape above the neck am 
flat, about as broad aa long and much larger than those on the head. Tbe 
dorsal scales are oval and bluntly keeled, nearly ae long se thoee of the 
nape, but narrower, and rather larger than those of the sides. Afer 
smaller scales are interspersed, both on the beck and nape. The rentnl 
scales are nearly or quite as broad se long, not more than hdf as longrr 
the larger dorsal scales ; there are about eighty scales between the & 
fold and the thighs. Scales above the limbs bluntly keeled. 

The scales on the top of the head are flat and do not wry much in 
rrize ; those in the middle of the superoiliary region are slightly enluged, 
but lese so than in 7? nabrlostu. 

Tail very much compressed with the upper laterel scalee minute, only 
half the length of those on the lower portion of the tail, where*~d 
longitudinal row8 are larger and sharply keeled. 

I n  the young individual examined, the colour of the body and 
consists of broad transveree alternating black and yellow bands, the bkJ 
bands on the body being more than twice aa broad as the intervening yell01 
rings, hut, on the tail, the difference between the breadth of the ~ 
decreases. The black bands disappear upon the lower parts, except tow& 
the end of the tail. There in a broad black band acroae the hinder @ 
of the neck, extending to the dde in front of the rrhoulder, and giving 
on each side, a narrower black stripe that extends above the ear to theeF 
There are three broad black bands between the shoulders and the thigh 
one between the thighs, eight on the tail. None of the bands are brokenup 
by spots or mottling on the upper parta The l i m b  are blackish above 
with small yellow spots, yellow below with a tendency to dark wtns 
marks. The head and nape are uniform yellowish above ; there are afel 
short vertical dark marks on the upper and lower labiab. 

The total length of the only specimen procured is 8.6 inche8,of dieb 
the tail from the &xnU8 measures 4.6, head from hinder edge of t~mp 
num to end of nose 1 inch, fore limb to end of middle toe 1.2, middle 
without claw 0.38, hind limb to end of fourth toe 1.45, fourth toe witboot 
claw, from division between third and fourth, 0.45, third from the 

This well-marked species may be immediately distinguiehed frOm dl 
other Indian forms by i ts  peculiar nostril, sitnated in a single d e ,  
larger scales on the upper part of the body, and especially by t b ~ d r r d  
the nope being larger than thora above ths head, o+ t ime  on brck 
These structural differences will of course b found in adultr fie@1o* 
tion PLo in quite peculiar, but jovnp Parani are VWJ d i f f e r e ~ t l ~ e b d  
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from adults, and it is probable that the bands of colour ere not persistent 
in older individuals. . 

For the only specimen of this remarkable monitor that I have seen . 

I am indebted to Mr. W. Davison, who obtained i t  in Tenasserim, and, I 
believe, in the neighbourhood of Tavoy. The specimen was carefully 
labelled, but the label, being of paper, has unfortunately become detached. 

There is s Philippine species of Hydmeaurvs (H. nwhl i s ,  Gthr. 
P. 1;. 8. 1872, p. 145) that has somewhat ~imilar, though much smaller, 
e d e s  on the nape and back, but i t  ie of course dietinguished by the form 
and position of the nostrils. 

D m c o  TBNIOPTEBUS. 

1d J. A. S. B., 1878; Vol. XLVII, Part 2, p. 126, I noticed some 
specimens from near Tavoy, collected by Mr. Davison, and expressed a 
alight doubt aa to whether they were identical with the typical D. tmiop- 
ferw'deecribed by Qiinther from Siam (Reptiles Brit. Ind., p. 126). On 
comparing the 'renasserim specimens with the type in the British Museum, 
I find they agree very fairly. I n  the latter the markings on the ' wings' 
are more distinct and darker ; to see them in the Tenasserim form the wings 
should be held up against the light and looked through. There is a very 
small tubercle behind the orbit, and the nuchal oreat ie too rudimentary to 
be of any importance. 

A few snakes collected by Major Biddulph in Qilgit have been pw- 
mnted by him to the British Museum. Amongst them are three specimens 
of a cobra differing in colour and to eome slight extent in structure from 
any Indian form known to me. 

Of the three specimens two measure 4 feet 5 inches each, both being 
of precisely the same length, and one specimen is young, being only 1 foot 
9 inches long. I n  the two larger specimens, the colour above is uniform 
dark brown, below white throughout with the exception of a few irregular 
dusky marks on the ventral scutes chiefly anteriorly and near the tail, the 
rmbcaudals being pretty dusky. The smaller specimen is light grey above 
with rather faint darker cross bands, angularly bent forward in the middle 
of the back, and rather broader than the interspaces. The lower parte are 
white with the exception of two dusky bauds across the throat as frequent- 
ly found in Indian cobras. Neither in the adults nor in the young is 
thew any spectacle-mark or ocellus on the back of the neck, but in the 
young there is a blackish spot with indistinct edges on each side of the 
neck where the anterior dusky band crosses the ventral shielde. 

I n  the larger specimens there are 23 to 27 longitudinal series of scaIes 
on the neck, in the smaller 25 to 27, in all 23 round the middle of the body. 
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The nuluber of ventral8 in the three specimens is 208, 205, and 207, there 
are 72 pairs of subcaudala in two and 74 in the third, the smallest indirG 
dual, in which the number of ventral shields is 207. It is manifeat that 
this variety is more elongate than the forms usually found in Indi  md 
the countries to the eastward. A11 of the varieties of cobra described 
in Qiiutber's ' Reptiles of British India' have less than 200 ventrala. Th8 

colouration too is peculiar, especially in the young specimen, rnd rewk- 
ably similar to that in the Central Asiatic type described by Eichwdd 

under the name of l'otnyria o z i a ~ . *  Thia snake has since been shewn by 
Strauch,t who re-examined the original specimen, to  be a true Naja closely 
allied to N. tripudians, but distinguished by the form of the head and the 
characters of the temporal sllielda. N. oxiana is founded on a young 
specimen, the only one hitherto recorded, 160 centimetree (15# inch-) long, 
and having 202 ventral8 and 66 paire of subcaudals, so that  it resembles 
the Gilgit snake in the great number of the former. The essential differ- 
ences, however, are considered by Strauch to 'consist in the facts that in 
N. oxiana the length of the head is thrice the height and IIw~J twice 
the breadth in the tem p o d  region (whereas in N. t+udimrr the length i~ 
only twice the height and one and a half timen the breadth), and tbJ 
there are two larger temporals in front in contact with the poetoenlW 
the poeterior tempornla being numeroue and scarcely larger than the 
scales, whilst in the Indian cobra the temporals consist of 4 or 6 subeqal 
shields. 

NOW in the Gilgit snakes the temporals vary in form. The two anterior 
are generally the largest, hut the lower posterior temporal is nearly, ~ m e  
times quite, as large. The anterior lower temporal is in contact with 3 
others. I n  each of the larger epecimena 8 temporals are in conCact i t b  
each occipital, in the sqaller 4. I find precisely similar ternpod abielb 
in many lndian cobras in the British Muaeum. The head tooin the Qilgit 
snakes is precisely similar in form to that of N. tripudicmr. 

If ,  therefore, Strauch is correct in considering the distinction8 he 
pointed out in- the type of A? oxiana of specific value, it ia clear that the 
Qilgit snakes cannot be referred to  that species. The tempode 
variable in form and number in cobras that, were there no other distina 
tion, I should doubt whether the Central Asiatic form really deserved SP 
tion, but the shape of the bead is a more important character. A t h  
same time i t  is very interesting to find in Qilgit, where several b i d  ud 
mammals belonging to Central Asiatic types occur, a cobra *' 
markable a similarity in colour and structure to the form described frolP 
Central Asia. 

2001. Speo., 111, p. 171 : Panna Cup. Cauo. p. 180, pL u 
t Bull. Acad. 0ci. St. Pet. 1868, xiii, p. 81. 
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ICHTHYOPHIB Q L ~ O C I U B .  

Peters, in his recent monograph* of the Cmilians, gives as localities 
for this species (the Zpicrium glutinoevrn of Giinther's ' Reptiles of British 
India,' p. Ml,)  Ceylon, Siam, and Java, and, on Giinther's authority, South 
India, Khasi hills, and Tenasserim. So far as I am aware, no Pseudophi- 
dian has hitherto been recorded from the Himalayas. . 

I received four or five years since, from the late Mr. Mandelli, two 
specimens of this species, obtained near Darjiling, and I find, in the British 
Museum, two more from the Bame locality, procured by Dr. Jerdon. I n  
b o t h  my specimens, and in one of Dr. Jerdon's, the lateral band is wanting, 
b u t  there is no structural difference from other specimens. 

=I.-Second List of Rlopabcerow Lepidoptera from Por t  Blair, An& 
rnon Islands, with Descriptions ofl and Notes on, new and littte-known 
Species and Varieties.-By J. WOOD-MASON, Deputy hperintendenl, d 
Indian Museum, Calcutta, and LIONEL DE NIC~VILLE. 

[Reoeived July 26th ;-Read August 3 4  1881.1 

(With Plate XIV.) 
A t  the end of 1880, we contributed to this Journal an account of the 

Rhopalocerous portion of the collection of Lepidopterous insects formed 
during that  year for the Indian Museum by Mr. F. A. de RoepstorfE, an 
Assistant Superintendent on the Port Blair Establishment, to  whose energe- 
t i c  labours zoologiste are almost entirely indebted for such knowledge as 
they possess of the interesting Lepidopterous fauna of the Andaman Islands, 
for by far the greater number of the specimens belonging to  both divisions 
of the order reported upon in 1877 by Mr. F. Moore was aleo collected by 
this officer. The collection sent t o  us in 1880 by Mr. de .RoepstorfE com- 
prised no less than 90 distinct species, of which 25 had not been previously 
recorded. The present list is based upon a very fine collection (numbering 
more than 1000 specimens in the finest condition, and especially valuable as 
furnishing m with the opposite sexes of most of the species) sent to  the 
Museum in instalments during the current year by the Bame assiduous 
collector, and i t  adds 22 fresh species to  the fauna. I n  order to  render i t  a 
record complete t o  the end of the year 1881 of the species of butterflies 
inhabiting the Andaman Islands, several corrections have been made in 
the paper since it wse read, and a few additional species, together w i ~ h  the 
names of the few forms which have been recorded by Mr. Moore but not 

Monatabericht Ak, Wh. Berlin, 1879, p. 931. 
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men by ouraelvea; inserted with an aeferisk prefixed to each of the latter to 
distinguish them from thorn of which we have received examples. 

LEPIDOPTERA RHOPALOCERA. 

Family NY MPHALIDE.  
Subfamily D a ~ m a .  

1. HEETIA CADELLI. 

E. d I l i ,  Wood-Manon and de Nidville, Journ. Bs. 80a Bengal, 1880, ~ d .  
&, pt. ii, p. 226, pl., xiii, 56.1 8 .  

Since our first paper wae published, we have received numeroue speoi- 
mens of both sexes of this species from South Andaman from Mr. de 
Roepetorff. 

9 . All the wings broader, with the markings of the same ehape, 
situation, size, and shade as in the male, from which, in  fwt ,  the female 
d i e r s  in the proportions of the organs of flight just i n  the same manner 
as does H. h d e n i  p from H. aadalli 8 (v ide  J .  A. 8. B., 1880, PL XIII). 

* *2. HEBTIA A Q A M A B B C H ~ K ~ , ~  Felder. 
Andaman Islands (Zeldw). 
a. DMAIB MELAXOLEUCA, Moore. 
4. EUPL~GA c o u ,  Cramer. 
We have received no specimens of thie common species mnce 1872, 

when the native collector Moti Ram forwarded a single example from 
Port Blair. 

6. ' E U P ~ A  ANDAMANEXBIB, Atk. 

Subfamily SATYXIR~~. 

6. LETHE ~ O P A ,  Fabr. 
7. MELAKITIB LEDA, Linn. 
8. MELAXITIB I B M ~ E ,  Cramer. 
9. MELANITIB ZITEKIUB. 

Pap. sitmiur, Herbet, Natnr. Byst. Ina. Schmett. viii Theil, p. 6, pl. 182, @ 
The single male received from Mr. de Roepetorff has the round black 

spot on the yellow-red band of the anterior wings divided longitudinally 
into two parts by the yellow of the band, and the white pupil obsolete. In 
other respects, especially in its less falcate anterior wings, it agree8 best 
with specimens in the Museum from Upper Tenasserim. 

10. MYCALESIII (CALYBIBME) PEBBEUB, Fabr. 
11. MYCALEBIB (CALYBIBME) DBUBIA, Cramer. 
12. MYCALEBIII (VIB~PA) RADZA, Moore. 

t P agamarsena' from &yaps, unmarried,' and llpqv-ffpucro*, ' male,' in 
to the krct that the describar waa ignorant of the oppoeite (female) s e ~  
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13. E ~ ~ l e n a a  c m o m e ,  Hewiteon. 
Hewitmn states that the sexes are aliie in this species, but the three 

femalee before us have the outer margins of all the wings lighter with a 
more or leas distinct eubmarginal rounded-angulate macular band in the 
anteritr ones corresponding to  the band of blue spots in the males of 
E. wtdndukris, and in two epecimens two, and in the other four, distinct 
whitey-brown spotq the blurred pupila of the obsolete ocelli of the under- 
side showing through, on the upperaide of the posterior wings ; below, they 
are much lighter than the males, the eubapical triangular patch of lilacine 
ground-colour in the anterior wings and the submarginal lilacine ground of 
both wings, but especially in the posterior pair, being whiter and conse- 
quently more distinct than in the male ; there are also six pupils of ocelli 
instead of one distinctly traceable, and the anastarnozing chestnut striation 
besides being lighter is less confluent. The females, in fact, much resemble 
the males of E. nndula+ia. Hewitson makes no mention of the beautiful 
rich deep plum-colour which sufEuses the dark parts of the upperside 
in both sexes almost equally, nor of the faint red-violet reflections emitted 
by the light bordera. 

Banow plextppw, the model of the females of the allied continental 
form, has not yet k e n  detected a t  Port Blair. 

Bubfamily MOBPHIH~. 
14. AMATEUSIA PHIDIPPUS, Linn. 
Two males and one female. 
15. DISCOPHOEA C E L ~ E ,  Stall. 
Two males. 

Subfamily N Y M P H A L ~ ~ ~ .  
16. CETHOSIA BIKOBABICA, Felder. 
17. ATELLA ALCIPPE, Cramer. 
'18. CIBEHOCH~OA Mnu, Moore. 
19. CIEEHOCHEOA THAIS, Fabr. 
20. CYNTHIA EBOTA, Fabr. 
21. MEBSABAS EEYUNTHIS, var. JSIKOBAEICA, Felder. 
22. PYUMEIS CABDUI, Linn. 
23. J ~ O N I A    NONE, Linn. 
24. JUNONIA ASTEBIE, Linn. 
25. JUNONIA AJUA, Linn. 
26. D O L E S C ~ I A  BISALTIDE, Cr. 
27. KALLIMA ALBOPASCIATA, Moore. 
The underside is, as might have been expected, excessively variable. 
28. EUBTTELA HOBSFIELDII, Boisduval. 
A single specimen of the very difEerently coloured female. 
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29. C Y B E ~ T I ~  COCLES, var. A ~ A U I C A ,  nov. 
Our single male differs from a continental (Sylhet) one in the Museum 

collection only in its larger aim, whiter ground-colour throwing up the 
sliglitly darker markings, in the finer and rather indistinct submarginal 
black lines of all ita wings on the upperside, and in the more +tinct 
ochraceous-fuscoua markings of the underside. 

Mr. Hewitson, we find, referred a series of specimens of a (5.dir 
from the Andamans to  this species, end he justly said of them that for 
delicacy of colouring they were some of the most beautiful things he had 
ever seen. 

80. CYEEIJTI~ POUO~A,  Felder. 
Qrcatia f-aa, Felder, Reise Novara, Lep. voL iii, p. 41% 8 .  - iotatius, W.-M. & de N., Proc. As. 800. Bengal188l, An& p. 142. 

8 .  Allied to C. cocler, with which i t  agrees almoat exactly in the 
character of the markings of the upperside, but from which it differa in ib 
pure white ground-colour painted with different shades of sepia-brown 
instead of pale ochraceous and ochraceoua-fuscour and black, the black 
Larks of 0. cocler being represented by the darkest of the sepia colouring, 
in its larger and more dbtinct ocelli, and in having a distinct. but pale 
fulvous patch a t  tbe anal angle of the posterior wing ; and, on the under- 
side, in having only the lightest portions of the sepia markings absent and 
replaced by white or whitish. 

Length of anterior wing 1.16 ; whence expanse = 2'4 inches. 
Nine specimens eurctly alike from S. Andarnan. 
We Lave since received a tattered male specimen from Khurda, a place 

25 miles 8. S. W. of Cuttack, the chief town of Orisaa, in Continental India 
81. C Y B E ~ T I ~  T H Y O D W ,  V U .  AXDaMwICA,  nOV. 
W e  entered the name of this species in our previous lid withont 

remark because we had a t  the time but a single specimen before ua and the 
characters which distinguish i t  from the typical continental form might have 
proved to  be inconstant. We have since received a very large series of 
specimens of the male all agreeing perfectly with one another and dsering 
from all continental (from Kulu to  Upper Tel~asserim) ones in the blacker 
apex and outer margin, in the prominent somewhat diffused black spot on 
the third median veinlet between the third and fourth common black strigs 
at  the point where these bend towards each other in the anterior wing; 
and in having the fulvous marks of the anal half of the abdominal m a r e ,  
of the anal angle, and of the outer margin as far as the discoidal vein, of 
the posterior wing, much diffused and darker ;-in having, in fact, all the 
markings and colouring dnrker and coarser both above and below. 

82. H T P O L I ~ A ~  BOLINA, Linn. 
33. HEEONA ANDAMANA, Moore. 

. 84. P a a r n m o a  oaarnmeIo8, Fabr. 



85. TLmmmm P ~ I S ,  vsr. m ~ m ~ .  
86. N E P T I ~  CRACALI~, Hewitson. 
One male and two females. 

87. NEPTI~  JUYBA. 

N. jumba, Moore, Cat. Lep. E. I. 00. 1857, TOL i, p. 107, pl. 4 3  %. 6 ; Proc. 
h l .  Soc. Lond. 1858, p- 7. 

A male and s female from 5. Andaman. 
88. N E P T I ~  Y U A N D A ,  hkWf3. 

89. NEPTIE ~ U A ,  Moore. 
40. A T H ~ ~ E A  BETA. 

d r h y ~  rdp, Moore, Roo. Zool. Boa Lond 1868, p. 13, pl. 60, Bg. S CT , from 
Bnmatra. 

A t h w  ~ d c ~ p b r a ,  Kollar, Wood-bfa.son and de Nidville, Joum. Be. 800. Ben- 
gal, 1880, voL xlix, pt. % p. 229, ?. 

? . Anterior wings above with the divided cellular mark, the triangu- 
lar spot beyond thii, a subapical largish spot, and a much smaller one just 
in front of the second median veinlet in the discal series, orange, and with 
t h e  curved series of six discal spots white, diffusedly bordered, from the 
costal margin increasingly and afterwards decreasingly to  the inner margin, 
with orange. 

Posterior wings with the discs1 band white decreasingly from the 
ulterior margin narrowly edged externally with oronge, and with the sub- 
marginal sinuous band narrower, broken up into lunuleq d orange- 
ooloured. 

hngth of anterior wing 1-44 ; whence expanse = 3-04 inohes. 
41. T ~ A E C L A  ~ A E I T ~ ,  Hewitson. 

Adoliar aamtiw, Hewiteon, Am. and -. Net. Hid. 1874, ser. 4, mL rir, 
p 868; ExoL Butt. vol. v, Adolicrr, pl. iv, fig. 11, 9 .  

Za&cia aaontitu, Moore, Proo. ZooL Boo. Lond. 1877, p. 680.-Wood-Bfamn 
.nd de Nichville, J o m .  Aa. Soc. Bengal, 1880, p. 229, 9. 

8 .  Wings above almost black, the ground-colour being very dark 
brown of a bronzy tint, and the prominent cellular and basal marks, the 
outer margins, and the common discal and submarginal submacular bands 
velvety black, the former of the two last-named bounded externally a t  it8 
anterior end by a series of four indistinct U-shaped white marks, and the 
latter provided a t  its inner and anterior extremity with two small elongat. 
ed subcwtal white spots (the posterior of which is the larger), and, in the 
posterior wings, composed of distinct subelongate spots each with an 
inconspicuoua dash paler than the surrouuding ground-colour a t  either end. 
The posterior wings strongly glossed with dark greenish-purple anteriorly. 

32 
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Wings below much as in A. gorub, but all more etmngly glossed with 
amethyst-purple submarginally and having their basal half coloured greyish- 
green and conspicuously marked with black as in the female. 

Length of anterior wing 1.28 ; whence expanse = 2.72 inches. 
The characters of the venation and the structure of the palpi remove 

this species from the genus TanaL;cia, in which it has been placed by Moore, 
to Adoliae, whilst the form and colouration of the wings in the male assign 
it a position in the system next to, or in the immediate neighbourhood of, 
A. guru&, of which, indeed, the above described insect might, on e c m r y  
view of the upperside, be mistaken for a black local race. 

48. SYYPK~DBA TEUTA, var. TEUTOIDEB. 

44. NYJDUIS ATHAMAB, Drury. 

Family ERYCINIDZ.  

'45. ABI~ABA XAVBAMBI, Felder. 
46. ABIBABA BIPABCIATA, Moore. 
Our specimens of the female all agree with Moore's figure of the 

upperside, but they all have three anterior ocelli on the  underside of the 
posterior wing ; the front one, however, reduced to an almost rudimentq 
condition. 

Our numerous males all have the discal light bands of the anterior 
wing leas bent than in the females, but all except two (which have a rudi- 
ment of the foremost one) present only two ocelli in the anterior seriu; 
and our unique Nicobareee specimen agrees with them except in having 
the diecal band if anything a little more angled. 

It in probable that the two foregoing species will prove to  be identi- 
cal. 

Family LY CE N IDIE. 
47. C ~ E T I U  THIETYS, var. BAEOHIB. 

48. PITHECOPS =LAX, Fabr. 
49. CASTALIUB ETHIOB, Hewitson. 
Four malee and a female from S. Andaman. 
60. CABTALIUS ELBA, Hewitson. 
Three males and a female from S. Andamnn, variable in the l e  and 

connections of the black spots and bands of the underside and wanting the 
minute black spot a t  the anterior end of the common white band of 
upperside. 

61. Cas~aLrna EOXUB, Horsfield. 
Three males and two females. 
62. LAMPIDEE ELIAXUB, Fabr. 
63. LAMPIDES STEABO (Fabr.), Butler. 
A single male from 8. Andaman. 
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*a. LAXPIDEB K O m U W A ,  Felder. 
65. LMPIDEB UAPA. 

Zyccsrca cnokryq Horsfield, Cat. Lep. E I. Co. 1829, p. 70. 

One epecimen from 9. Andaman. 
56. LAMPIDEB AEDATEB, Moore. 
67. LAYPIDEB ELPIB, Godart. 
68. LAMPIDEB P D A V A ,  Horsfield. 
59. LAMPIDEB confer PacroLue. 
60. LAMPIDES P L ~ ~ E O M I C A N B ,  W.-M. & de N. 
61. POLYOMMATUB BANQEA, Moore. 
62. APHNBUB LOHITA, var. ZOILUB. 

63. HYPOLYCBNA EEYLUB, Godart. 
'69. HYPOLYCZNA ELTOLA, Hewitson. 
65. SITHOR B U O E ~ A ,  var. ABWA, W.-N. & de N. 
Sir  more males and two females. 
66. ' SITHOH' WEBTEBMANNII, var. ABDAWICA, nor. 
Another male. 
67. ' SITHOR' TARPINA, Hewitson. 
Three more males and two females. 
68. ' BITHON' ALBIMACULA, n. sp. 
8. Anterior wings above brown-blnck of a vinous tint with a large 

conspicuous oval white discal spot equal in length to half the breadth of 
t h e  part of the organ on which i t  lies, equally distant from the opposite 
margins, and so placed that its major axis and more pointed anterior end 
are  directed towards the middle of the costa. 

Posterior wings above dark violet-blue bordered increasingly from the 
base of the anterior margin t o  the apical angle and thence decreasingly to 
t h e  anal angle with fuscous-black and from the submedian vein to tlie 
abdominal margin with greyish-black; with a fine black anteciliary line 
end, immediately internal to this, a very faint and fine silver-grey line 
decreasing from the anal angle and dwindling to nothing before reaching the 
apical angle ; with the cilia dark brown ovenly tipped with silvery white ; 
and with the tails black-brown, tlie unequal submedian and second median 
shorter one8 edged internally with silvery white cilia, and the longer inter- 
mediate b t  median one white-tufted at its inner extremity. 

Wings below much lighter. 
Anterior pair with a broad and prominent white band bordered both 

sides with fuacons of a darker shade than the rest of the ground-colour, 
passing off from the greyish-white basal portion of the sutural area across 
the organ to within a short distance of the costa, increasing in its course 
to  a little beyond the first branch of the median vein and thence decreasing 
to its anterior extremity (which ie washed with fuscous), so that itsoutline, 
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'77. A m m o p a ~ a  r ~ a m ~ a ,  Felder. 
78. NAEATEUBA FULU, var. maYaflrcq nov. 

dmblypodiafulla, Hewibon, Cat. Lye. Brit. Mu#. 1862, p. 10, pl. vi,  fig^ 67, 68 
3, from Boirou. 

Narathura fulla, var. a n d c r ~ ~ , W o o d - ~ ~  and de N*db, PNO. &a 
Ben& August, 1881, p. 143. 

Narathura mbjaaeiata, Moore, !ham. Entom. Sot. Land 1881, September, part 
iii, p. 818, 8 9 ,  from the Andamans. 

8 .  Wings above brilliant violet-cyaneons, all slightly mow broadly 
bordered with black-fuscous than in Hewiteon's figure of the typical form. 

Wings below pale ocraceous-fuscous, with faint traces of a discocelIu- 
Isr mark in both wings and of three or four basal epots in the posterior 
wings, besides the markings beyond the middle of the wings, darker than the 
ground-colour. 

The end of the first submedian branch of the posterior wing forms a 
minute tooth on the outer margin. 

Thie very slight variety seems intermediate between N. fulh, Hewit- 
eon, from Boirou, and N. aroenius, Felder, from Luaon. 

Mr. Moore compares his species to Amblypodia canuto, Hewitson, a 
name which me have failed to trace. 

79. SURENDEA Q U E E C ~ O B U M ,  YU'. LATIXAXQO. 

e80. ~ L Y P O D I A  ZETA, Moore. 

Family PAPILIONIDIE. 
Subfamily Pmmdp. 

81. %BUB HEC~BE, Lim. 
82. T m u a  -ma, Horsfield. 

em, Tmma nntosaswrsrs, Felder. 
We have received specimens from the Nicobm (@ids q r o  p. 236), but 

none se yet from the Andamane. 
.&I. HEBOMOIA QLAUCIPPE, Linn. 
85. HEBOMOIA B O E P E T O ~ I I ,  w.-M. PI. XIV, ~ g s .  a 8t 4 a ,  6 9 .  
Since this species was described, we have received a very large serirtr 

of both sexes. 
88. 1-8 ARDAYANA, Moore. 
87. CATOPEILIA CAT- (Cramer), Butler. 
One male only. 
88. CATOPBILIA CBOCLLE, Crsmer. 
Two males with the apex of the anterior wings slightly mow b r d y  

bordered with black than in Butler's fig. 1, pl. ix, Lep. Exot., and two 
others approaching very c l d y  hie fig. 4, repreeenting 0. &aa, bat 
with the apex of the anterior wings equally broedly black-bordewd with 
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the two former, and the outer portion of all the wings, especially of the 
posterior onea, paler than the b a d .  Also two females. 

*89. CATOPEILIA CHBYBEIB, Drury. 
90. PIEBIB A A D ~ A ,  var. HAMA. 
91. PIEBIE CORONI8, Va.. LICHERlOBA. 

92. E a o m  VALERIA, vmr. HAEAKA. 

98. T A C H Y ~ ~  PAULINA, Cramer. 

Subfamily P u n ~ o ~ m i s .  

941. OBNITHOPTEBA POMPWE (? rectizu KELIACOH). 

Mr. Moore does not inform us, and we have not succeeded in die- 
covering, in what points his Om. Isli[a]conoidsa difFers from the Om. 
p p e w  of Sikkim and Assam. 

In  one of our four males from Port Blair all the eubmarginal black 
spots of the posterior wings are wanting except the first or anal, which 
fused with the marginal conical spot ae i t  all but invariably is in Continend 
specimens; in another the second spot is present on the upperside only ; in 
a third, the aecond and third, and in a fourth, the second, third, and sixtb, 
while in the feminine male upon which Mr. Moore founded his On. 
heliaconoides the second, third, fifth, and sixth are present on both sidefi: 
all of which variations are to be met with in a sufficiently large series of 
Continental specimens, particularly in our own h e  one from the Sikkim 
and Khasi Hills. 

Of our five females two have the anterior wings conspicuously rayd 
with white like some Aasam specimens, and tllree (two from the Little 
Brother Island and one from 5. Andaman) have the veins of these win@ 
either simply bordered both sides with paler biack than the general ground- 
colour or only exhibit here and there faint traces of white scales like others 
from the southern slopes of the Khaai Hills (Sylhet). 

The males which are leaat differentiated from the females in point of 
markings, also resemble them in the fuller and more broadly rounded inn@ 
angle of their anterior wings. 

95. PAPILIO MAYO. 

P. muyo, Atkinson, Proc. Zool. Boo. Lond. 1873, p. 786, pl. 63, fig. 1, 8 
P. chariclu, Hewitson, Ann. and Mag. Nat. f i t .  1874, ear. 4, vol. d v , p .  366, 9 i 

Exot. Butt. 1875, vol. v, pl. xiv, Pap. fig. 45, $. 

The shape of the wings trnd the presence of red markings on the under- 
ride of the hinder pair prove that P. mayo is more cloaely allied to Pa 
anhogeus than to  P. polymwtor  ; not a single red scale being to be deteeb 
ed in the hind wing of tlle latter except a t  the baae of the organ, and 
the conspicuous blue-grey baud on the uppmide of the former being n+ 
thing more than an excessive development and concentration of tihe ndi&inb 
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lines of grey scales with which P. andmgnu is  more or less conspicnously 
ornamented between the veins and folds of all its wings, but especially of 
the  posterior pair, on the upperaide. P. nroyo is also adorned in the anterior 
wings with radiating shorter lines of luteous grey scales, a point not 
mentioned by Atkinmn nor represented by him in his figure. 

It is  a well-known fact that the Continental P. androgtw is provided 
with three different forms of female, two tailless like the male and one 
tailed, which mimicks the red-spotted P. doubledayi just aa the corre- 
sponding female of the closely allied P. memmn does the yellow-spotted 
P. coon. The two rare tailless females of ita Andaman representative 
have not yet been detected; but there is  no doubt whatever that in the 
2. chariclu of Hewitson we have the commoner tailed form, which mimicks 
t h e  red-tailed P. r h o d f w .  Our first specimens of the supposed two species 
were captured by the native collector Moti Ram in 1872 all together in 
t h e  same spot ; and all the numerous specimens (upwards of fifty in num- 
ber) of P. mayo which have passed through our hands during the past two 
years are males, and all the (eome 6 to 8) P. chariclea females. 

From these facts .we can come to no other conclusion than that the 
two  are the opposite sexes of one and the same species, and we accordingly 
unite them under the former as being the prior of thew two names. 

96. PAPILIO POLYTES, var. BIKOBABUB, Felder. 
97. PAPILIO AGAMEMNOR, Linn. 
98. PAPILIO EusyPnLus, Linn. 
99. PAPKL10 RHODIFER, Butler. 
9 .  Differs from the male in having all, i ts  wings broader, and the 

crimson of the posterior ones not quite so bright. 
100. PAPILIO CLYTIA, var. rLAvoLIMsATuB. PI. XIV, Fig. 1, 2, a. 
We have since received many males and a female, the former all quite 

constant, and the latter differing from them only in its broader wings and 
in the paler fulvous markings of both sidee of the posterior ones. 

*101. PAPILIO KNTIPHATES, Cramer. 
102. PAPILIO ILB~TRYGONUM, W.-M. 
9 .  Wings all lighter above in consequence partly of their greater 

breadth, partly of tlie bands and other black markings being narrower or 
less developed, and partly of the smaller extent of grey present on the 
poeterior pair : the fifth forked black band not reaching the inner angle on 
either eide and none of the bande of the anterior pair being connected by 
a black edging a t  the inner msrgin, and the two marginal and sub-marginal 
lunular bands of the posterior pair being smaller and less diffused and 
more distinctly divided from one another by light scales anteriorly on the 
upperside. 

Length of anterior wing 1.8 ; whence expanse = 8-75 inches. 
A mngle specimen. 
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P. p q m ,  Feldea, Reba Novana, Lep. vol. i, p. 107, pl. XV, fig. 4 8 ,  from 
M k - O b m t h i i r ,  EZudea D'Entom. ivme livr. p. 48, 8 9 ,  from the Andaman Ua. 

p. Wings above lighter and dingier, much in fact, as in P. chaq  
Westw., with the fascia of the underside of the anterior ones faintly 
indicated. 

Anterior wings below with an incurved ashy-white fifimia beyond the 
end of the cell, commencing near the costal margin, interrupted by the 
veins and folds, and rapidly decreasing to the third median veinlee, where 
i t  ends to recommence at the first, whence it increases to the submedian 
vein. 

Tails of the posterior wings broader a t  the expended extremity ad 
narrower a t  the constricted portion, just as in P. c h  $ ae compared with 
its males. 

Length of anterior wing 2.36; whence expanee c 486 inchee. 
Seven mslw and two females. 

Family HESPEBIDIE. 
104. I e m  (JIEBOYDB, Cnrmer. 
Andaman females all have only a single small eemitranspsrent snkpid 

peck between the laat two branches of the subcostal of the anterior wing; 
but those from Continental India have sometimes one and sometimes two 
besides this on the disk of the same wing, which in one from Bangdore 
in South India are enlarged* into two conspicuone mverued aomma-sheped 
epots. 

105. I B ~  ~ L A Y A N A ,  Felder. 
The females have a small aemitrnnspawnt yellowish dieod speck be 

tween the two posterior branches of the median vein and of course lack tb 
oblique band of short limes of modified d e a  seen in the mala of thin 
well as of the preceding closely-allied species. 

106. I B M ~ E  mu, Moom. 
107. ISYIGHE LEBADEA, Var. AXDAMAHICA, nov. 
8 .  Wings above dark brown of a slightly greenish tinge, all withod 

.pots. 
Anterior wings beering a huge and dense pear-shaped sericeotu~ prteb 

of aetm gloeeed with greyish-greenish and extending newly from the bottom 
of the angle formed a t  the baee of the organ by the suboostd and sub& 
veim about to  the level of the end of the fourth fifth of the length of the 
latter vein, with all the set= directed backwards ond slightly o u t d i  
with the costal margin purplish; the outer portion beyond the 
patch bronzy ; and the cilia pale lateom. 
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Poeterior wings purple-glossed, with two subparallel raised discal 
longitudinal lines of modified scales attached t o  the'apparently thickened 
bases of the fir& and second median veinlets, and with the cilia pale orange. 

Anterior wings below bronzy-brown with a patch of brilliant ametbyst- 
purple sparsely irrorated with white scales and extending from the end of 
t h e  cell nearly to the apex of each organ, and with the  basal portion of 
t h e  wing-membrane behind the  median vein and i ts  first branch whitey- 
brown peseing to ashy posteriorly, and with a t u f t  of brown-tipped yellow 
n e b  arranged longitudiilally upon and on each side of the basal half of 
t h e  submedian vein. 

Posterior wings below purple-glossed, darkest over the scent-glands, 
with an interrupted transverse discal band of white ~ c a l e s  from near the 
abdominal margin to  the middle of the organs, where i t  diffuses itself 
widely over a diffused patch of amethyst-purple. 

9 .  A11 the wings above and below paler and duller and glossed with 
purple, the  anterior ones spotted. 

Anterior wings suffused with purple on the disk, which bears three 
semitransparent yellbw lustrous spots of the same siae, relative proportions, 
aiid shape as i n  0. attina, Hew., with a fourth smaller and elongate yellow 
opaque spot placed just in  front of the submedian vein rather beyond the 
middle of the organs. 

8 .  8 .  Eyes blood-red. 
Antennae purpl i~h brown with the club bright luteous below. 
Length of anterior wing 8 1.25, 9 1.25 ; whence expanse - a 2.65, 

9 2.65 inches. 
The pstch of set= on the upperside of the anterior wings, the yellow 

t u f t  (which probably serves as a scent-fan) on the underside of the same 
wings, and the lines of modified scales (which probably cover the  scent. 
glands aa they seem soiled aa if by some exuding fluid) on the upper- 
aide of the posterior wings are structures peculiar t o  the male sex. 

108. ISMENE DBUNA, Moore. . 

9 .  Differs from the male only i n  the absence of the sexual straak in 
t h e  anterior wings. 

I n  both sexes of this species the anterior wings are tipped with paler 
on  both sides. 

109. ~ B M E H E  ~ C L A M A T I O K I B .  

Hsrp. 62~kmcrtionu (Fabr.), Butler, Cat. D i m .  Lep. Fabr. 1870, p. 869, pl. iii, 
4. 2. 

Numerous males and females. 
110. IBMENE HABISA. 

I. hariao, Moore, Proo. Zool. Eoc. Lond. 1866, p. 782, 8 2. 
A single female. 

81) 
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111. Iaum BADEA. 

Qoniloba badma, Moore, Pma. Zool. 80c. Lond. p. 77% 6 $?. 

A single female in very fine condition. 
I la. TAOIADE~ ALICA, Moore. 
Numerous specimens of both sexes. 
113. T A G I ~ D E ~  RAYI, Moore. 
114. TAQIADE~ MENAKA. 

Ptrrygoqpidca tncr~aka, Moore, P m .  Zool. Lond. 1865, p. 778, 8 9 ,  from 'R. E. 
Bengal.' 

Male and female. 
116. 'I'AQIADEB BHAQAVA, var. AIVDAMAX~CA, nov. Pl. IV, Fig. 5, 8 .  

Eatnruya bhagava, Moore, Proc. Zool. Soc. Lond. 1866, p. 781, 8,  from 'N. E. 
Bengal.' 

Numerous males and a female from S. Andaman. 
8 .  With the cream-coloured subbasal baud of the posterior w i n g  in 

one specimen narrower and not co~ltinued on t o  the anterior wings, i n  an- 
other as  broad us in an Upper Tenasserim example, and contiriued faintly 
011 to tlie anterior wings ; wit11 tile spot a t  the elld of the  cell larger than 
in the feniale and not isolated from the fuscous outer margin; and with 
t h e  transverse abdominal band concolorous with the subbasal. 

9 .  Wings above paler, with the spots of theanterior wings whiter and 
larger, and tlie band of the posterior ones pure white, much broader, and 
extending on t o  the  anterior ones broadlr u p  to  the submedian vein and 
thence narrowly up t o  the first median veinlet between the two paira of 
black spots. 

Posterior wings with a black speck a t  the end of the cell on a white 
grouiid on both sides, and the two antcrior of the semicircular aeries of 
black spots on the upperside nearly, but on the underside wholly, placed on  
the white subbasal band. 

A specimen from t h e  Sikkim Hills, 8000 feet, differs i n  having t h e  
band broader both on the  posterior w i n e  and between the two pairs of 
spots in tlie anterior ones. 

116. PLE~IONEURA ALYSOS, Moore. 
Our specimens from S. Andaman, the Sikkim Hills, and the  N. E. 

Frontier districts (Sibsagar, etc.,) all agree with one another in 8 l m y 8  
having three conjugated obliquely placed subapical semitransparent spob 
and usually three in the reversed oblique series, the innermost of wliich is 
separated from the next t o  i t  by a greater interval than this is from the  
outermost, which latter is the absent one in those specimens with only two 
i n  the series. 

Mules and femalee. 
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117. PLEI~IORE~A PARALYsoa, n. sp. 
Proc. As. 800. Bengal. August 1881, p. 143. 
8 .  9. Closely allied t o  P. alyeoo, but differing therefrom, on the upper- 

side oE the  anterior wings, in the discal oblique wmitransparent white 
lustrous band being broader with less irregular margins, and in only one 
small spot, placed between the third median and the  diwoidal veinlet, midway 
between the  discal band and the outer margin, being present; and, on 
t h e  underside of the posterior pair, in having one or two small w h i b  opaque 
lustrous spots, one near the  end of the cell, the larger and the more 
constantly preeent, and the  other just beyond it between the first alld 
second median veinlete. 

Three males and one ferpale. 
Length of anterior wing 8 .78, 9 -82 ; whence expanse - 8 1 66, 

9 1.74 inches. 
Specimens from the Bikkim Hills ; Sibsngar (8. E. Peal), Dhunsiri 

valley and Dafla Hills, Assam (E. H. Godwin-Busten); Trevandrum, 
8. India (P. W. Bourdillon), and Ceylon (R 61. Muckwood) are devoid of 
all  traces of the spots on the lower surface of the posterior wings. 

118. PLESIONEUB~ Dax, var. ANDAMANICA, nov. 
Pap. dan, Fabr., blant. Ins, ii, p. 88 ; H e ~ c r i a  fbtU, Kollar in Hiigel's Kaschmir, 

roL iv, pl. 18, figs. 6, 6.-Pkaimrsara dun, Moore, PIWC. Zool. 80c. Lond. 1866, p, 789. 
Our specimens from Port  Blair differ from ~oxrtinental ones in having 

t h e  distal series of spots all run together RO as to  form an unbroken band, 
a n d  tile three subapical spots coxljugated and in the same straight line, 
with their conjoined inner margin nearly straight and their outer festooned ; 
and two examples exhibit in  addition two smaller dots placed nearly par- 
allel t~ the outer margin just below and external t~ the three subapical ones. 

Numeroue specimens. 
119. P I . E ~ I O ~ ~ E U E A  LEUCOCEEA. 

x-'a ,k.~~ccm, Kollar in Hiigel's Kaschmir, 1848, vol. iv, p. 464, pL xviii, 
figs. a, 4. 

Phimeura aumrtra, Moore, PIWC.  ZOO^. SOC. Lond. 1865, p. 787, from N. E. Ben& - pulmaya, Id, loc. cit. p. 787, from ' Darjeelingl. - ambarma, Id., loc. cit. p. 788, from Bfaungbhoom, B e n d .  - charnun&, Id., loc. cit. p 788, from Bengal. - putra, Id., loo. cit.. p 788, from BengaL 

Our large series of specimens f r q  the Sikkim Hills, Cherrapunji in 
t h e  Khmi Hills, the N. W. Himalayas, Travancore, Ceylon, and S. Andrr- 
man furnishes us  with an almost complete series of gradations between 
tllose with the smallest number and the greatest amount of coalescence and 
thorn pmsenting the  largest number and the least coalescence of the  spot8 
on the disk of t h e  anterior wings ; moreover, the orange spote in the 
ferior ~ n g e  are to the  laet degree capricious i n  their development, being 
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exceedingly prominent in  some and totally wanting in others ; not a single 
character, in fact, which we have clloaen in our attempts to'dirideour series 
into local races has proved t o  be constant. 

120. PLESIONEURA Psana. 
P. praba, Moore, Proc. Zool. Soc. Lond 1866, p. 790, 8 Q. 
Three males from 5. Andaman. 
121. HEEPEEKA ~ A E I R A ,  Moore. 
The three females have, in  addition to  the  eight spots present in males, 

a more or less well-developed triangular bright yellow opaque one touching 
the submedian rather beyond the middle of this, and appearing on the under- 
sides as  an imperfect band between that  vein and the first median veinlet; 
and, moreover, have the whole underside thickly and evenly clothed with 
rufous.brown scalee. 

122. HE~PERIA o c ~ u ,  Hewit~on.  
8. Wings above rich dark purple-brown with bronzy reflections. 
Anterior wings typicnlly with eight semitransparent pale yellow l u s t r o ~  

spots, namely, two, dot-like, a t  the end of the cell, of wtiich the posteriar 
is  the larger, a third subquadrate, the largest of all, between the first and 
second median veinlets, a fourth, about half the  size, between the second 
and third median veinlets, with a dot, the  fifth, beyond and in front of it, 
and a series of three dots,'the sixth, seventh, and eighth, i n  a series, in front 
of this again. 

Posterior wings each with a conspicuous tuft of long dark brown pale 
based s e t s  inserted into the wing membrane immediately behind the bam 
of the subcostal trunk. 

Wings below lighter and duller. 
Anterior wings with a huge oval ashy patch of a moat brilliant 

eating lustre, occupying the middle four fifths of the  portion of the organs 
between the  meditrn vein and the posterior margin, and i n  the middle of 
which is so placed as t o  be divided by the submedian vein a very much 
smaller oval patch of brown modified scales. 

9. Wings above paler and scarcely a t  all suffused with purple, with 
the  s e t s  olive-green and the cilia pale luteous. 

Anterior pair all hut invnriably with nine spots, an additional opaque 
one being present just in front of the submedian vein a little bejond the 
middle of the organs. 

Wings below pure dead uniform olive-brown. 
Length ol' anterior wing d -74, ? .86 ; whence expanse = 8 1-63, 

9 1.88 inches. 
In  the male of this species the  basal tu f t  on the  upperside of the P 

ter ior  wings probably serves as the scent-fan, mllile the patcll of modified 
scales on the underside of the anterior ones covers, and collects sponge-lae 
t h e  odorous fluid secreted by, subjacent glands. 
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Obr. The female has been described by Mr. Moore as  tha t  of hie 
H. cahira (aide rupra). 

The male varies considerably in the number of spots in the anterior 
wings, while the female is almost constant. These variations may most 
conveniently be exhibited in  such a formula as the  following, in which the 
numerals 1, 2, 3,4, 5, 6, 7, and 8  stand for the semicircular series of eight 
discal spots seen in typical examples numbered in the order of their succes- 
eion from before backwards inwards and forwards, the cypher (0) wherever 
it occurs indicating tha t  that  particular spot the place of whose number it 
occupies is absent, and x  representing the  submedian additional spot all 
but invariably present in females only :- 

6. 

8 .  1 + 2 + 3 + 4 + 6 + 6 + 7 + 8  

8 .  0 + 2 + 3 + 4 + 6 + 6 + 7 + 8  
6 .  0 + 2 + 3 + 0 + 5 + 6 + 7 + 0  

8. 0 + 2 + 3 + 0 + 5 + 6 + 7 + 0  
6. 0 + 2 + 3 + 0 + 5 + 6 + 7 + 8  
6. 0 + 2 + 3 + 0 + 6 + 6 + 7 + 8  
6. 0 + 2 + 3 + 0 + 5 + 6 + 7 + 8  
6. 0 + 2 + 3 + 0 + 6 + 6 + 7 + 8  
8. 0 + 2 + 3 + 0 + 5 + 6 + 7 + 8  
6.  0 + 0 + 3 + 0 + 5 + 6 + 7 + 0  

- - -- 

9 .  1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + x ]  
9 .  1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + x  
o .  l + 2 + 3 + 4 + 5 + 6 + ? + 8 + x (  
? . 1 + 2 + 3 + 4 + 6 + 6 + 7 + 8 + x  3 
9 .  1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + r } ~  
9 .  1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + x  &' 
0 .  1 + 2 + 3 + 4 + 6 + 6 + ' 7 + 8 + x ~  
?. 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + x J  
9.  1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 0  

123. HEBPEBIA COLACA, Moore. 
TWO males and four females. 
124. HEBPERIA 8ALA. 

nwa Hewihn, Tmm. Entom. 8oc. Lond., ser. a, vol. ii, 1866, p. 500, 

from Singapore. 
9 .  Wings above vandyke-brown with a very faint vinaceous tinge. 
Anterior wings with four semitransparent white lustrous spots all close 

togetller i n  the  middle of the  disk, two in the  cell, the pos te r io~  of which is 
double the  size of the anterior, which is  the  smallest of all, another immedi- 
ably behind and in the same straight line with these, quadrate, the largest 
of d l ,  being.fully double the  size of the po~ter ior  of the  two cellular ones, 
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and the  fourth placed quincuncially between the  second snd third and rather 
smaller than the former of theso. 

Posterior wings immaculate. 
Wings below paler, darkest around the  spots i n  t b e  anterior onea, all 

also suffused with vinaceous. 
Anterior ones with the sutural area ashy and a large patch in the 

internomedian area whiter and showing through on t h e  upperside as a rom 
what diffused wliitish speck. 

Posterior willgs clothed with ashy scales and bearing a cellular round- 
irh epot darker than the ground-colour, around which spot are mmicircdarl~ 
arranged three or four sinlilar onea, as in H. di~odora. 

Cilia dusky-ashy. 
Length of anterior wing -56 ; whence expanee = 1.23 inches. 
Closely allied to  H. dicoduna, Moore. 
The L ' t l~ ree  minute brown spots before the  apex" of the anterior 

wings mentioned by Hemitson are not discernible in o u r  two specimen#; 
they correspond to the dark brown marks which bound t h e  apical dots on 
both sides in some specimens of H. divodaso, and, consequently, represent 
t h e  apical semitransparent dots of that  species. 

125. HEBPEBIA BAEOOA. 

H. ~aarooa, Moore, Roc. Zml. 80c. Lond. 1878, p. 687, pl. 46, 9%. 4, 8 9, h 
Bombay and Ceylon. 

A male agreeing exactly with Moore's figure, bu t  not  quite so perfect- 
l y  with liis description, five discal spots being described but only four 
figured. 

Oba. This species i n  said by  Mr. Moore to differ only in its larger 
size from the H. eontigua of Mabille, a species which we have Kid 
t o  trace i n  the literature. 

126. HESPEBIA ACEOLEUCA, n. sp. 
Takgonlci acrokunrr, Proo. As. 80c. Bengal, Augnet, 1881, p. 143. 
Hsrpctia hiram, Moore, Trans. Ent. Soc. Lond. September 1881, p. 313, 9 .  
8 .  Wings above dark brown slightly suffused with vinona. 
Anterior wings tipped with ashy-white and with three large semitimu& 

parent pale yellow quadrangular lustrous spots arranged aa in I! ~ L N s ,  
namely, one in  the cell with i ts  outer margin bifestooned and its inner 
biscalloped, another larger and elongated below and ~ a r t l y  under t h i  , 
between the first and second median veinlets, and a third, the smallest of 
the  three, rhon~boidal, between the second and tllird median veinlet4 I 
and with tl!e cilia dusky a t  the apex, but  gnrdually becoming pale yellow 
fowards the inner angle. 

Posterior wings darker towards the outer margin with all the cil* 
pale yellow. 
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W i n p  below paler and duller, suffused with purple on the disk, and 
ornamented, especially on t h e  medial area of the posterior pair, with scat- 
tered ochreoue setiform scales. 

antennae black with the  straiglib portion of the  club broadly and 
conspicuonsly incompletely ringed with cretaceous white and the much 
shorter terminal hooked portion red internally. 

9 .  Differs from the male only in  i t s  larger size ; and in not having 
the  anterior wings tipped with ashy, nor the  antennae nearly eo oonepicu- 
onsly ringed with white. 

8 9 .  Eyes blood-red. 
Pa lp i  with the  terminal joint rudimentary. 
Length  of anterior wing 8 1.08, $ 1.09; whence expanse = 8 2.26, 

9 2.32 inches. 
127. TELEOORUB TEYBBIB, Fabr. 
T b e  male of this species presents, on the uppemide of each anterior 

wing, three lines of modified scales, namely, one along the posterior side of 
the median vein between the origins of i ts  first and second branches, ano- 
ther on  each side of the first median veinlet from the origin of this up  to 
the second discal spot, and a third, also double, along an equal portion of 
the submedia11 vein, and a thick clothing of setae paler than the ground- 
colour at the base of the internomedian area and a similar clothing of paler 
setas o n  the middle three-fourths of the sutural area ; and, on the under- 
side, a conspicuous and equally long furry patch of pale-fulvoue coarw 
set= divided by the submedian vein. 
. Five  males and a female. 

128. HALPE BETUBIA, Hewitson. 
129. PAMPHILA M A T E I A ~ .  

XCdpcricl mathim (Fabr.), Butler, Oat. Fabr. Lep. Brit. &Inn. 1869, p. 276, pL 8, 
flg. 0, 8 .  

The specimen8 referred t o  H. chaya in our previous list are now placed 
under this species. 

130. PAMPHIU PUBBEEA. 
P. puw~m, Moore, Pnm. Zwl. Soc. Lend. 1877, p. 694, pl. Iviii, dg. 10. 

9 .  Larger than the  male, with the yellow discal b m d  tl~roughout i n  
t h e  posterior wings, but  only in  the internomedian area in the anterior 
ones, and the yellow portions of the  cilia, especially towards the inner and  
anal angles, darker, inclining to orange. 

Length of anterior wing -65 ; whence expanee - 1.18 inches. 
A male and a female. 
131. PAMPHILA QOLA, H001.8. 

182. PAMP~ILA MBSOIDEB, Butler. 
133. PAMPHILA A U Q I A ~ ,  Linn. 
T w o  melee. 
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Fig. 1. Papilio clytia, oar. jarolimbatiu, ' Oberthiir. 8 . Uppenride. 
,, 2. -- -- - 8 .  Underside. 
,, 3. Hebo~noia rocpstorfli, W.-M., 8 .  Upperside. 
,, 4. - -- - 8 .  Underside. 
8 ,  6. - 9 .  Upperside. 

XVI1.-Description of a new rSpeciea of Rostellarig from the Bay of 
Benga2.-By GEOFPREY NETILL, C. N. Z. 9. 

[Received November 8d ;-Read December 7th, 1881.1 

ROBTELLARIA DELICATVLA, n. sp. 

Distinguished a t  once from all tlie other living species of the genus 
by its thin, delicate, and translucent substance, in these respects showing 
a highly important approach t o  some fossil forms. Colour a pale ochm. 
ceous brown lilieated on the last whorl with four narrow white bands, each 
of which terminates in one of the four projecting digitate processes of the 
outer lip, one olily of these bands appearing in the middle of the preceding 
four whorls ; spire not quite half the  entire length, apex moderately acute; 
whorls 104, moderately convex, tlie last con~picuously convexly tumid and 
like t h e  preceding one, marked with a slight sutural depression, 
a t  the base into a short carialiculation, relatively less developed tllali in anj  
of the other known species, this " canal" is sliglitly t o r t u o u s l ~  deflected, 
more conspicuously so than in R. rangnus (Chem~iitz) ; t h e  first tlrree or 
four wl~orls are sculptureless, the next three or four inconspicuouslg but 
regularly spirally striated, striae about ten in  number, filiform and shghtlg 
puuctured, becoining obsolets on the last two whorls, except a t  the base of 
the last of all, where they reappear more coarsely developed than before; 
there are also five varices, somewhat inconspicuous, a t  iiitervals on the last 
four whorls, wl~ich also show, under a lens, minute longitudinal striation, 
the striae close set, fine, and flexuous ; aperture oval, rather large, with the 
peristome thickened and denticulrted with four equidiatant, relatirely 
mulewhat small, digiti~te processes. 

Long. 76, diam. 28 ; from the apex to suture of the  last whorl 29f, 
from base of the aperture t o  end of the " canal" 6fr mill. 

This highly interesting and very characteristic form, quite unlike any 
of the  other seven known living species of the genus [as restricted] 
dredged' in deep water off Cheduba, Arrakan Coast, by Surgeon J. Am- 
rtrong, late Naturalist t o  the lndian Marino Survey. 



XVII1.-A ntuinried Editsate of thu Bps& qf Aniniak d i s h  Land and 
Btdlaatm h i t W  c~ot.&d fmm BhtYh India a d  ik Duparden- 
&.-By W ~ U M  T. BLAKITOBD, F. R. S. 

[Received November 10th ;-Red Deoea.uk 7th 1881.1 
A few mo~iths ago 1 endeavoured to obtain an estimate of the number 

of species belonging to the animal kingdom that are found in British India 
and ite Dependencies. I learned, somewhat to  my surprise, that not only 
did no such census of the nominal species exist, but that, with the exception 
of the Vertebrata, the classes and orders had but rarely been catalogued in 
mch a manner aa to render an estimate of the number of species found in 
dse ren t  countries practicable. I learned, moreover that, owing doubtleae 
t o  the difficulty of ascertaining the llumber of species described, it was 
impossible to obtain a general enumeration of the fauna of any large area 
of the earth's snrface. 

The marine fauna inhabiting the seas around India is necessarily of 
vast extent and very imperfectly known. Confining myself, in the sub- 
kingdoms except the Vertebrata, to the land and freshwater fauna alone, I 
found anything like a correct estimate of the known species, except 
amongst the Vertebrata and the Mollusce, very d i icul t  to procure. With 
the assistance of some friends, to whom I am greatly indebted for their 
aid, I have, however, obtained a rough idea of the number of species hithelc 
to recorded in several orders, and this estimate leads to some very curious 
results, so much so that I think it may be useful to publish the date I 
have obtained, imperfect as they are. 

I n  the h t  place, I should state precisely what is the area that I 
understand aa comprised in the title of British India and its Dependencies. 
Of course the whole Peninsula of India proper is Included, together with 
Ceylon. On the westward, Baluchistan is classed as a dependency, but 
not Afghanistan, so that the western frontier extends to Persia. Kashmir 
cames the boundary northward beyond the Karakoram pass to the confines 

won com- of Eastern Turkestan, but this is the only Trans-Himalayan re,' 
prised in the limits adopted; further east the amall Himalayan states 
between Kaahmir and Kamaon, with Kamaon itself, Nepal, Sikkirn, and 
Bhutan, are all included as Dependencies, although in the case of Nepal and 
Bhutan the position politically is open tu  some question. But the fauna 
of these countries has dmaye been included in that of India, and but few 
forms are known from them t h t  do nob occur in Bikkim or some other 
truly dependent state. All Great Tibet is excluded and so are the Hima- 
layan tracts east of Bhutan. Assam with the hills to the south of the 
valley, Manipur, Cachar, Sylhet, Tipperah, Chutiaganj, and British Burmeh 

84 



(Arakan, P e p ,  Tenamrim) u e  comprised within our limits, but not Inde- 
pendent Burmah. On the mainland the frontier choaen does not ran south 
beyond the end of Ten-rim, the Straite Settlements being exdud&; bat 
the fauna of the Andaman and Niaobar Isknds in added to that of British 
Burma, of which they form dependencies. 

I t  would be eaey to 6nd reaaonn for modiFying various portions of 
the boundaries choeen, but they are believed to coincide aa nearly as possi- 
ble with the "red lineJ' that m a r b  the limit of British power. Tbe 
moat questionable addition 6f the whole is perhaps Ceylon, for thii islmd, 
though entirely Bntiah, is in no aenee a dependency of British India But 
Ceylon is included for E O O ~ O ~ ~ C ~  reseons : its fauna differs very little indeed 
from that of Southern India, and the moat important and typically Indian 
portion of the fauna would be imperfect were the animals bf the islood 
omitted. 

The area thua circumscribed includea portions of two p a t  zoologid 
regions, the Oriental and the Palaearctio. To the latter belong northern 
Kashmir and part of Baluchiatan together with a11 the Himalayas above 
an elevation varying from about 7000 to about 10,000 feet in different 
parte of the range ; the former comprises the remainder of the area The 
comparatively small tract of the Palsearctic region includea parts of at led 
two separable eubregions of the higher Himalayas and portions of the Cen- 
tral Asiatic plateau, whilst in the Oriental part of the area the whole of 
two of Mr. Wallace'e mbregions* and portions of the other two arein- 
cluded. 

The following are the numbers of speciee known, 80 far aa I bare 
been able to determine them. I repeat that whilst the number of Verb- 
b r a b  species is, I believe, a fair approximation to the real number inhabiL 
ing the country, the Invertebrates are, aa a rule, much lees accurately hornJ 
and that whilst in the Vertebrata both land and marine forms are included, 
amongst the Invertebrate, the land and freshwater epeciee alone are enme?. 
ated. 

The data for the Mammals are varioue. I have collated the varioos 
works by Jerdon, Blyth. Dobaon, Anderson, and othem, and aa nearly u I 
can estimate the following species aro known :- 

Q U ~ E ~ A R A ,  ....................,.............................. as 
LEMUBEB, ......................................................... 8 
CHIBOITRBA ....................................................... 80 
IRBECTIVOBA, ................................................... 65 
C ~ r v o B A ,  ..................................................... 76 . 

It must be understood that Mr. Wallace's nubdivisions are open to a comidm 
ble revinion, and, as I shewed eome pears since, the borrndarim of his Indim ra( 
Ceylonese enbragions at dl evemts are not correct. 
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F o r  Birds, I take Mr. Hume's liits* in ' Stray Feathere,' Vol. VIII ,  
pp. 81-116. It is scarcely neceesary to  say that the birds of India are 
better known than any other class. For the convenience of Indian ornitbo- 
logists too, t o  whom the new classification is, aa yet, not eufficiently familiar, 
I adopt the old as employed by Jerdon, although I muet apologize for 
having recourm to an artificial and unsoientific arrangement. I give the 
numbers of some of the more important orders and families. An Mr. Hume 
hPB shewn, about f O  species here included are doubtful. 

Mr. Enme's limita differ &om mine by exoluding Balnohbbn and the Mergni 
Archipelago, which I inolnde. Then, are not, however, I believe, half a doren birdr 
known W tbe two together that ere not found within Indian limik elmewhere. 
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d r d ~ i ~  .................................... a8 . .............................. lhta2idQ. u 1 
Plotalsidcs .................................. 1 

. 
1681 . 

The data for the Reptiles are again various . Gunther's and Theobdd'l 
work, form the h i e  for the enumeration . ............ CHEU)NIA, ................................. .- M 

CEOCODKLIA. ......................... ......... ............... 4 

L~CEBTILU : 

Varm idm. ................................... 6 
.................................... &wtwdi&. 14 

Zondd ..................................... 1 
Scim'dm, ................................... 48 
Occkotidm. ................................. 69 

.................................... Agarnib  64 ........................... Uhmaleont idm.  1 - 18 



The number of Ampbibie ie lese easily determined a0 the species of 
B A ~ C H I A  require careful revision. The number known is about 100, of 
which 1 only belongs to the UBODEU end 6 to the PSEKIDOPHIDIA. 

The numbers of the Fiahea are taken from Dr. Day's work, and are 
consequently truetworkhy. 

........................................... d c d h o p t a r y g i i  706 
................................................ Acmthini,  48 

Piy8oat&, ............................................. 485 
I;ophobranahii, .......................................... 15 

... ......................................., Plectoguadhi, .; 44 
~t~~~ .......................................... 65 - 

1367 - 
My principal authoriby for tbe Mollueoa (land and freehwater) is Mr. 

Theobald'e list printed ee a supplement to the Conchologia Indiea. I have 
omitted the esfuarine epeciee therein enumerPeed. UnfortnnPtely I have 
not the numbern of. the different familiee, and, as I am writing away from 
books, I arn only give the approximate numbera of the clseees hew. They - 

OASTEEOPODA (land and freehweter), ............... 900 
............ ~ L S B ~ O H I A T A  (all f d w a t e r ) ,  100 - 

lo00 - 



The next lmblringdom Arthropod. inoludee the moat formidable numeri- 
cally of all ode- . thom of ineeotm . Of some of them fairly approximate 
estimates may be formed, the prin0ip.l &iEoulty in grmps like Coleopten 
and Lepidoptera being the labour of.enumeration, but of many orders very 
little is known . 

Tbe numbem of the C ~ I ~ B O P T ~  are taken from Qemrninw and 
Harold'e Catalogue. with additions up to  1878 from the Zoological Becod 
The following is the result : ............................................. mdszidcs .  iia ............................................... 617 

............................................... Dytiroi&. 44 

............................................... @rinid,v. 18 
Hydrqphili&. .......................................... 80 
Pawrrih.  ................................................ 83 
Gfaphylinidce. 476 . ........................................... 
p s e b p h i h  ................................................. 76 
6ydmdmidra .............................................. 40 
Bilphidm .................................................... 11 

......................... Zkichopterygidcs ; ................. 121 
fiaphidiidcs. ............................................. 7 
HirtePidCu ................................................. 79 
Phakreri&. ............................................. 18 
~iia~iidra ....................... ; ........................ a 
Bvgoritidm. ............................................. 9 
Cblydiib ................................................. 19 
Bhysodidm. ................................................ 8 
OLedidca. ................................................ 27 
Oiyptopiurgidca ........................................... 9 
Lathridiih.  ............................................. 19 
iUycetopLgidm. .......................................... 8 
Ddmr~rtidcs. ................................................ 8 
Byrrhidw. .................. .;. ........................... I!J 
Pawti& .................................................... 6 
H m c &  ............................................ 8 

. L m i d a e  . .......,................ .. ..................... 96 
8oarabcsidw .............................................. 668 
Buprsrtidcrs. ............................................. 107 
2%060dtM ................................................. 4 
3 t h m a m a e .  ............................................. 19 
Eloterih. ................................................ 286 
Rhipidocsridrrq ......................................... 7 
M l l i d a s  ................................................. 17 
Ibkrphoridas, ...................I........................ Qa 
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Oleridhs ................................................... 48 
Ipwryl idos  ............................................. 2 
Ptinidaq ................................................ 4 
Bortrychidaa ............................................. 2 
CWdas ................................................... 6 
fictsnotmidas .......................................... 2 
Tsnsbrionidae. .......................................... 148 
Melondtyidoe, ............................................ 2 . . Lagr)ulas ................................................. 5 
Psdilidad ................................................. 12 
dnthicidrrs ................................................ 66 
Midsllidae ............................................ 5 
Bhipidopbridae. ....................................... 6 
Carthar ih .  ........................... .... ........... 87 
(Edatnm'das .............................................. 2 
Ourculionidoa. ....................................... 248 
8colytidas. ................................................ 69 
Brmthidns, ............................................. 18 
A n t h d i h  , ............................................. 85 
Bruchidas ................................................ 28 
tkanbycidoa. ............................................. 841 

. Ohrysmslidae, .......................................... 626 
lknguridas. ............................................ 18 
Erotylidae ................................................. 89 
Endornychiho. .......................................... 29 
O0~0in~ZZida6 , ............................................. 146 
Corylophidaa .............................................. 8 - 

4780 - 
Of the HYK~OPTEBA I find 898 in the British Museum Catalogues. 

in which. however. eome of the largest familiea euch as Ichnsummidaa are 
.Ranting . In the Zoological Record 277 additional 'species are noticed . 
Probably about 150 to 200 other forms are known and the number of 
described specie8 may be estimated a t  850 . 

I am indebted to Mr . F . Moore. who has probsbl y a more . extensive 
howledge of Indian Lepidoptera, and eepecially of the mothe, than any 
other n e t d i t .  for an estimate of the number of deecribed speciee of 
H ~ J L B A  . The following ie the result : 

Bphingsr ................................. ....... 225 
Bombycuu. ................................... 1160 
NocPuu. ....................................... 1150 
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Pyrah,  ....................................... 880 
Qeometrcl, .................................... 600 
hmbwea ,  ................................. 130 
Ibttricm and %minu, ..................... 16Q - 

3746 - 
The R~~OPILOOEBL, or butterflies, have been enumerated for me by 

Mr. W. L. Distant, to whom I am indebted for ambtanca in sered 
matters connected with this enquiry. He considers the number of rpecia 
known to be about 876. The whole number of L m r n o ~ r m u  ia conaequenL 
ly 4,620. 

I am also indebted to Mr. Distant for having taken the trouble of 
approximately estimating the known ~ n n x c ~ o r a .  He 6nde the number 
to be about I 

............... HEMIPTEBI HETEBOPTEEA, 450 
.................. HEYIPTEM HOYOPTEM, 200 - 

~ 
650 I 
- 

Mr. B McLachlan, to whom I applied for assistance in the order of 
N ~ E O P T E M  of which he has made a epecial study, considers that 350 M a 
fair estimate. 

I have been unable to obtain any trustworthy enumeration of the 
DIPTEEA and OBTHUPTEBA. 

Amongst the other classes of the Arthropods the only trustworthy 
information I have been able to procure ie from Mr. Cambridge who infom 
me that although a large number of Indian Spiders have been collected 
very few have been determined or described. He known of only 108 specia 
distributed amongst the following families : 

I 

Z'Asrophoridaey ............................... 8 
Tetrablemmidcrs ............................ 1 
Drarkdcra, .......... , .......................... 12 

I 
Pazpimrmidas, ................................. 1 
Agelenidaa ..................................... 2 
HmQiidab, .................... ..., ......... 3 
r9cyt0didwy ................................... 9 
Pblcidas ........................................ 4 
W i i d w y  .................................... 10 
Photmcididoe, ................................. 6 
EHridae ,....................................... 16 
GartsrwaathidcIs ...................... , . 11 



moboridas, .................................... 
.............................. Magrammopidas, 

....................................... Polbi&ls, 
.. ....................,........ 8tsphanopidas, ;. 

Thomisidas, .................................... 
....................................... Lycoa'dae, 

Oxyopidas, .................................... 
Galtidae, ....................................... 

To these may be added about a dozan scorpions making 120 A E A C ~ ~ D A .  
The MYBIOPODA may be estimated roughly at 50. 
The CEUBTACEA land and freshwater can scarcely exceed 100. 
Of Vermes I can only find some 14 described species, 7 Planarians, 6 

&hwoms, and 2 leeches. I am indebted to Professor JefErey Bell for 
thew numbers. 

The following is a summary of the enumeration given above. 
Number 

of epeciea. 
VERTEBRATA. 

.......................................... Mammals , 44% 
Birds , ................................................ 1681 

.......................................... Beptiles, 6 14 
Ampbibia , .......................................... 100 

............................................. Fi~hes, 1357 - 
4058 

MOLLUSCA (LARD AND FBE~HWATEB OKLY). 

Gasteropoda , ....................................... 900 
Larnellibranchiats, .............................. 100 

ARTHEOPODA. 
I n a ~ m a .  

Coleoptera, ....................................... 
Hymenoptera, .................................... 
Lepidoptera, ...................................... 
Dipkm,. .......................................... 
Hliynchota, ..................................... 
Neuroptera, ....................................... 

....................................... Orthoptera, 
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- 
12,370 

VERMES. 
Only about 14 species appear to be recorded. 
I repa t  that the numbers given for the Arthropods are in some cares 

little more than guesses. I have not had time to go through eome l i i ,  
an examination of which would have enabled me to give more accurate 
estimates. But  except in the case of the four numbers t o  which a note of 
interrogation is appended the figures given are I believe a fair appro* 
tion to the truth, and the result is one that I think should make Anglo- 
Indian naturalists endeavour to improve our knowledge of the fauna. It 
is scarcely creditable that in a perfectly accessible country, with facilities 
for travelling and for living in different parts of the area unrivalled within 
the tropics, we should remain so ignorant of the zoology. I t  is ridiculous 
to  suppose that the Indian GbZeoptara are scarcely more numerous than the 
Lepidopte~,  that the Hymenoptera (which very probably rival and may 
excel, each of the other orders) are only between and + as numerous, or 
that the Neuroptera, of which, Mr. McLachlan tells me, about 1000 .ire 
known from Europe are only represented by 350 species. As to the spidere, 
i t  is no exaggeration to say that in most parta of India 108 species might 
be collected in a few days' search. I t  is to be hoped that  the next five 
years will witness a very considerable increase in our knowledge of the 
fauna of India. 

X1X.-Derrription of a nsia &'pacia; of tha Lcpidopterow Gaw Euripua 
from North-Eatern India.-By J. WOo~-hiAEon, Deputy 8 q d -  
tendent, Indian diuseum, Calcutta. 

E u ~ ~ p u e  CINNAMOaaEU8, n. sp., PI. IV, Fig. 4. 

9 .  Anterior wings above purpli~h black-brown darkeet a t  the baae and 
along the edges and glossed with steel-blue on the disk, with a cone pic no^ 
suboval or subtriangular patch of changeable lilac-blue divided by the duk 
veins, commencing broadly juet in front of the ultimate subcostal fork a d  
rapidly narrowing to the inner angle, and with an indistinct submarffnal 
aeries of small roundish white spots placed upon the inner of the narrow 
black-brown outer border and extending from the inner angle up to 
third median veinlet. 
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Posterior w i n p  above black-brown of a richer tint, broadly and inter- 
digitatingly bordered externally with clear cinnamon-brown, which is 
traversed by the dark brown veins and beam, midway between the black 
base and the wavy purplish-black narrow outer border of the organs, a 
series of four impressed white specb  all encircled internally with black- 
brown, one in each interspace from the first median to the second subcostal 
veinlet, and, a t  its junction with the wavy black outer border, a similar 
but more complete series of white specks, two to  each interspace (except 
the second, in which there are four, the middle one of the three being 
divided) from the internal vein to the first eubcostal veinlat, and all round- 
ish, except the first two, which present the form of linear marks parallel 
to the outer margin. 

Wings below cinnamon-brown all narrowly bordered externally wit11 
purplish black-brown, with the veins rich dark brown and the submarginal 
spots more numerous and distinct than above. 

Anterior pair slightly darker for their basal two-thirds, with a short 
streak of pale lilac between the first and wcond median veinlets near the 
base of thecell and an ill-defined roundish clump 4 scales of the same 
colour beyond it, an externadly forked streak of dark violet-blue occupyiug 
the basal two-thirda of the internomedian area and followed by a indistinct 
clump of violet-grey scales, a grey streak in the apical half of the sutural 
area, and a submarginal series of violet-white spots situated upon the inner 
edge of the black outer border, and extending from the sutural area to the 
apical angle, with all the spots round except the first six (which have the 
form of linear streaks) and the last (which is elongate), and arranged two 
in each interspace except the eighth from the apex (in which there are 
three) and the last, in which there is only one. 

Posterior pair uniformly coloured, with a discal series of eeven violet- 
white epota and dote, arranged in two series, an anterior curved one of three, 
and a posterior straight one of four, the three foremost of which latter, 
with the last of the anterior series, coincide with the four impressed spots 
of the  upperside ; and with a submarginal series of spots of the same colour, 
atustion, and extent as in the anterior wings, but differing eomewhat in 
shape, the lmt three being linear streaks parallel to the outer margin and 
the rest more or less elongate and those of each pair divergent externally 
pe if they were the remaining outer ends or horns of lost lunules. 

Length of anterior wing 1.6 ; whence expanee = 8-34 inches. 
HAIS. Bhillong, Khasi Hills, N. E. India. A single specimen of this 

beautiful and distinct species has been communicated to by Mr. L. De 
Nidville. It was captured in November laat by the late Mr. J. P. Cock. 
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A. Arvicola melanogaster. 

B . A. blythi . 
C. A.masldasinus- 

DIUI I ac bv. -fip'- D . Ellobius fusc~c~~illiii 





W. T. BL ANFORD. Journ. As. Soc. Bengd. Vd. L .Pt 11.1881. PL.11. 

L b i n  W b m  dd a lith. 

A. Arvicola nielanogaster. 

8. A. blythi. 
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PLATE IX. 





PLATE X. 









PLATE XII. 

B6m to right, from We! 
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ELEVATION AND SECTION 
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and 8- S*. 
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