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INTRODUCTION. 

(With Three Maps in the Text . )  

Bzl N. ANNANDALE, D.SC. ,  F . A  .S.B. (Zoological S~/g,vcy of I~zdin) .  

I have to thank the Council of the Asiatic Society of Rengal for undertaking the 
of the results of my recent tour in the  Par East and for devoting to the111 a 

special volume. ?he main ohject of this tour was to obtain material for comparison 
1vit11 the fauna of Indian fresh~vater lakes and lagoons of l~rackish water. I visited 

three countries for the purpose (Japan, the Kiangsu Province of China and tha t  part  
of Siain which lies in the Malay Peninsula) and in each investigated and collected 
the animals of one large lake. Supplementary collections were also obtained a t  other 
localities. 

In  Japan I stayed nine weeks ( ~ 1 s t  September to 26th November, rgrg),  spending 
most of my time in the immediate neighbourhood of Lake Biwa in the  central part  
of the Main Island. In  China lny observations were carried out  in the  Tai-Hu (Great 
Lake) of the Kiangsu Province, in the vicinity of Shanghai in the same province and 
on the island of Hong Kong. To no one locality in that  country was I able to  de- 
vote more than a few days ; a t  the Tai-Hu I stayed five. In  the Rfalay Peninsula, 
apart from a few specimens collected on the islands of Singapore and Penang and a t  the  
mouth of the Prai River on the inaiiiland immediately opposite the latter, my attentioil 
was directed mainly to  the TalC Sap or Inland Sea of Singgora, which lies in the Siam- 
ese Province of Sunkla. I also made sillall collections a t  t h e  mouth of the Patani 
River, which opens into the Gulf of Siarn some distance south of the  mouth of the 
Tali. Sap, and in the caves of Jalor in the  same province. A t  the Tali. Sap I spent 
about a month (January and February, 1916). 

I do not propose a t  present to give a lengthy description of the various localities ; 
full geographical details are reserved for a series of faunistic papers, which canllot be 
cornpleted until the collections have been worked out froin a systelnatic po i~ l t  of 
view. I t  may be as well, however, to  give now a general account of the  three great 
lakes I visited, a s  the conditions of life are very different not ollly in each lake bu t  
also, in the case of those in Ja11a.n and Siarn, in different parts of the same lake. 

LAKE RIWA. (Fig. I ,  p.  2 ) .  

Lake Biwa (Biwa-ko in Japanese) is a inland lake situated among the mountains 

of the old province of a m i  a t  an altitude of about -300 ft .  above sea-level. I t  i h  

the largest lake in Japan, having a total length of about 36 nliles and a maximum 
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FIG. I.-Map of Lake Biwa, showing depths in feet. Scale, ca. 5 miles to the iuch. (After maps issued 
by the Meteorological a11d Fishery Bureaus of the Shiga Prefecture). 



breadth of 12 miles. The total area is 269 square miles. The soutliern region of the 

lake is shallow and weedy, but the greater part of the northern region is over 200 

feet deep and towards the north end there is a pocket of considerable size in which 
the depth slightly exceeds 300 feet. The water is remarkably clear and free from 
sediment and its temperature, considering the latitude, is high. No part of the lake 
ever freezes. The bottom is sandy in some places and a t  others muddy. There are 

a few small rocky islands, but the greater part of the shore is low. The river known 
a t  its exit as Seta-gawa, and a t  its mouth (at Osaka) as Y6do-gawa, connects Lake 
Biwa with the Inland Sea of Japan, but there is no definite evidence that the lake ever 
opened directly into the sea, from which it is about 40 miles distant. 

The fauna of the deeper parts of the lake, as was proved by my dredgings and 
will be show11 in papers included in this volume, differs considerably from that of 
shallow water. There is also a distinct fauna associated with stony and rocky 
ground a t  the margin and round the islands. 

THE TAI-Hu. (Fig. 2, p.  4). 

The Tai-Hu or Great Lake lies in the alluviuni of tlie delta of the Yang-tse 
Kiang about 40 miles inland from the sea in a direct line. It is connected by numer- 
ous creeks and canals with the vast water-system that has been linked together for 
the last seven centuries by the Grand Canal of China. The lake is very shallow, 
the depth, so far as is known, liowhere exceeding 12 feet. The bottom is com- 
posed a t  most places of soft mud and the water is full of suspended silt. The length 
of the lake is about 60 iniles and tlie breadth about the same. No details are known 
of the temperature of the water, but it is decidedly lower than that  of Lake Biwa. 

I was able to investigate only a sinall part of the Tai-Hu, but obtained indica- 
tions that the fauna was remarkably uniEorm; the course of my short trip is indicated 
on the map (fig. 2) by a dotted line. The most interesting feature in tlie fauna, so 
far as can be seen a t  present, is the existence of a distinct marine or estuarine 
element, though the water is of course quite fresh. 

THE TALE SAP. (Fig. 3 ,  p. 6). 

Tlie Tale Sap-a name that means in Siamese " Great Lake," just as Tai-HU 
does in Chinese-differs froin both Lake Biwa and the Tai-Hu in opening directly 
into tlie sea. In  some respects it closely resembles the Chilka Lake on the east coast 
of India, but differs in that a colisiderable part of its water remains fresh or practi- 
cally fresh throughout tlie year. I t  is divided into two distinct regions connected 
only by narrow channels. In tlie northern or inner part of the system conditions are 
almost norinally lacustrine, while the outer or southern part is subject to great varia- 
tioris in salinity, but probably, except ill heavy floods, contains a t  a11 seasons water 
that is distinctly brackish. 

Tlie whole lake-system is about 50 iiiiles long. Tlie water is shallow, the depth 
probably not exceeding 16 feet a t  any point in the inner lake. In the channel north 
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of the town of Singgora, just inside the mouth, there is an anchorage of 4 fathoms, 
but its area is very limited and the greater part of the mouth is lnore or less blocked 
by a sand-bar. Throughout the system the bottom is more or less muddy and the 
water is full of suspended silt. The climate is of course tropical. My visit took 

 lace a t  the end of the rainy and a t  the beginning of the dry season. 
The fauna of the inner lake, as might be expected, differs considerably from that  

of the outer parts of the system. I t  is somewhat scanty, a t  any rate as far as the 

invertebrates are concerned, and iilcludes some distinctly marine types. That of the 

outer lake is mainly estuarine and includes very few characteristic freshwater forms. 
I t  appears to be greatly impoverished, probably owing to frequent and sudden 
changes in physical conditions; but possibly more species would he found in a 
living condition a t  the beginning than a t  the end of the rainy season. 

A short diary of my tour is given a t  the end of this introduction. I t  may be useful 

in settling any question that may arise as to the dates and prove~lance of specimens. 

In all tlie countries I visited I was greatly indebted to local naturalists and offi- 
cials. In Japan, Prof. H. Ishikawa, of the Medical School of the Imperial university 
of Kyoto, was kind enough to place a t  my disposal all the resources of the Qtsu 
Lake Laboratory (Otsu Rinko Zikkenshol), of which he is Director, while Dr. T. 
Kawainura of the same school, the naturalist in charge of the laboratory, met me 
on my landiilg a t  KobP and offered to act as tny assistant during my stay in the 
country. He also accompanied me to China. I cannot express how much I owe to 
his assista~lce both scientific aild personal. 

At Tokyo I gained niucli from intercourse with biologists attached to the Impe- 
rial University and other institutions, in particular with Prof. I .  Ijima, Prof. Y. 
Kogani, and above all with Prof. A. Oka, who accompanied me, together with Mr. 
Icho of the local Fishery Department, on a most interesting day's trip on the lake 
Kasumi-ga-Ura on tlie Pacific coast. 

At Kyoto, in the fiue Museum of Corlchology founded by Mr. Y .  HirasP, I 
received much help fro111 him and from his assistant Mr. J .  T. Kuroda in the identi- 
fications of Mollusca and in references to literature on that group. 

A t  Shanghai Dr. A.  Stanley, M~ulicipal Health Officer and Honorary Curator of 
the Museum of the North China Branch of the Royal Asiatic Society, helped me in 
ways too numerous to be specified. 

- .  -- -- 

I Tllc history of this laboratory is as follows : 'I'll~ idea of thc crection oi  a laboratory of t l ~ r  kiud was first ~ l o o t e d  
by I'roI. H. 1shikaw.l nud Dr. 'T. I<awanlora of the l'l~ysiological School iu the Aledicnl l n s t i t l ~ t e  of the Ll~~iversi ty a1 
Kyoto. 'l'hcy approacl~cd 1l1c l'reiecl oi the Sl1ig.1 I'rcfcclure and the Corporaliol~ of the city 14 Otso 'Cbe former \ras 
1111al1lc :I( 111~ 1i111r to  makc :I gr:lllt frr,lu prefectural fuuds, bu t  thc Corporation prexentcd a si te,  a s~ua l l  p e ~ ~ i ~ l s i d a  it1 thc 
Inke tllnt Ildcl l j c c ~ ~  ior~ued  iro111 tllc ~ ~ ~ a l e r i n l s  d l ~ g  out I I I  the enc;~\-a11o.1 oI a tuu l~e l  conl~ccted a. i t l~ power s ta t io l~s  a t  
Gyoto. This s ~ t e  Ilad bey11 placed a t  the disposal of thc Corporntiurl I)y the c o ~ u p . ~ ~ ~ y  c o ~ ~ c c r ~ ~ e ~ l  ill the e s c a v a t i o ~ ~ s .  The  
Cur l>or .~ l i~ ,~~  ilarll~cr r~t~$lcr~c,r>l; 11) c ~ c c t  a I > ~ l i l ~ l i ~ ~ g  j4 squart. ~ ~ ~ I I O I I I S  ill a rc i~ .  \\-it11 o ~ ~ t - b u i l < l i ~ l p s  of 2 5  S I ~ L I ~ ~ P  f a t h ~ l l ~ s ,  

t i  L i I ; I ( = I .  . TIIC Ilnl)crii~l 1111i\-creity of I iyoto agreed to 111aLe a yearly graut  of 
I . ~ ~ ~ ,  ).ell ( = Ks. r . . l cn ' ) ;  Prof. Isl~ika\v:~ was appointed director :LIIII L)r. K n \ v i t ~ u ~ ~ r i ~  biologist ill charge. A second 
biologist ~ . I Y  appoil~lcd tcmp~~rar i ly  a l ~ d  a scicotitic assistall1 a ~ l l l  a laboralory at lvndaut l )c r~uane l~ l ly .  'Cl~e lubor;~tory 
wa?. l ~ a ~ ~ d c d  over lo the U~~ivcrs i ty  on S e p t e ~ ~ ~ L e r  ~ j t h ,  1914. 
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3.-Map of the TalC Sap. Scale, ;, inch = r lnile. (After Inal) pt~l)lished 1,v Royal Sialnese 
Survey 1)epartment i l l  1907). 
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Mr. H. C. Robinson, Director of Museums, Federated Malay States, not only pro- 
vided me with alcohol and other preservatives, but placed a t  my disposal the ser- 
vices of two Dyak collectors, whose work was most useful ; he also accompanied me 
as far as Penang and arranged that the Government of the Federated Malay States 
should lend me the Fisheries Steanler ' Shark,' which took me to Trang on the west 
coast of Peilinsular Siam. I must also thank Dr. R.  Hanitsch of the Raffles Museum, 
Singapore, Mr. I. H .  Burkill, Director of the Botanical Gardens, Singapore, and Mr. C .  
Boden Kloss, Assistant Director of Museums, Federated Malay States, for help in 
various directions. 

Tlie Siamese Officials a t  Patalung and a t  Singgora gave me much assistance, 
while Mr. W. Dunn, His Britannic Majesty's Consul a t  Singgora, was kind enough to  
make arrangements for the hire of a motor-boat on the Tale Sap. Mr. J .  Caunter, 
assistant in the Indian Museum, accompanied me to  this lake and helped greatly in 
the work of collecting. 

Lastly I must express my obligations to specialists in India and abroad who 
have undertaken tlie description of various parts of the collections made. 

Diary of a Tour in the Far East. 
August, 19~5--Febr1~ary ,  1916. 

August 27th-30tk . . In Rangoon. 
Sefitember 2nd . . Reached Penang on the " Ceylon Maru." 
September 3rd . . Started from Penang bv train for Singapore a t  8 A.M. and 

reached Kuala Lulnpur in the Federated Malay States at 
5-30 P.M. Mr. H. C. Robinson, Director of Museums in the 
Federated Malay States, inet me a t  the station and took me 
up to his house, where I met Mr. C. Boden Kloss, the 
Deputy Director. We discussed my tour in the Siamese 
States and arranged for co-operation in collecting, etc. 
Left again for Singapore in the evening. 

Sefite~nAc~ 4th . Reached Siugapore at about half past eight in the morning. 
Called at the Raffles Museum and inet Dr. R. Hanitsch, the 
Director. He took me round the galleries, showed me what 
was new since I was there fourteen years ago and explained 
to me the work he had recently uildertaken on the Malayan 
Blattidae. In the afternoon called on Mr. I. H. Burkill, 
Ilirector of the Botanical Gardens, who was formerly Superin- 
tendent, Indian Museum, Economic and Art Section, and 
discussed with him my trip to the Sia~nese States. 

Sefitc~zber 5/11 . Spent the afternoon i11 the Botanical Gardens and collected 
the peculiar eggs and larvae of the toad Knloula pulchra. 
Obtained some interesting notes thereon 

Seplemht-r 6111 Rejoined the " Ceylon Maru " and sailed for Hong Kong. 



8 

September 12tlz . . 

September 30th 

Octohcr 3rd . . 

October 4tl~Uth. . . 

Octohrr 1ot11 . . 
Octohcr I 1111 . . 

October 1ztl1-13t/r . . 

October I qt11 . . 

Octobrr 15th . . 

ZOOLOGY O F  T H E  FAR EAST 

Landed a t  Hong Kong and went collecting in the little hill- 
streams, where I got a number of interesting Crustacea and 
frog larvae. 

Sailed for Shanghai. 
Reached Shanghai a t  night. 
Visited the Shanghai Museum, which 1)elongs to the North 

China Branch of the Royal Asiatic Society, and called on Dr. 
A. Stanley, the Honorary Curator. He  received me most 
hospitably and took me out in his motor to  collect specimens 
in the neighbourhood of the town. 

Sailed for Japan. 
Reachecl Kobe in the morning and was inet by Dr. T. Kawa- 

mura, 1,ecturer on Physiology in the University of Kyoto 
and Naturalist in charge of the Otsu Lake Laboratory, who 
placed his services a t  my disposal as assistant during my stay 
in Japan. We discussed plans and left for Kyoto the same 
afternoon. 

Stayed in Kyoto making preparations for m y  work a t  Otsu 
and investigating the Hirase Conchological Museum. 

Started work a t  Lake Biwa with Kawamura. 
Studied the topography of the lake anrl the littoral fauna in 

the neighbourhood of Otsu. 
Started on a four days' tour of the lake on a small steamer 

tha t  I had hired. 
Reached Otsu again with large collections dredged from the 

deeper parts of the lake. 

Worked in the Otsu Laboratory on the collection of sponges 
and sorted out specimens already collected. 

Spent the day in Kyoto a t  the Hirase Museum and was much 
helped in the identification of shells by Mr. Hirase, the 
Director. 

Left for Tokyo, which I reached the same evening. 
Spent the day making acquaintance of the zoologists in the 

IJniversity and a t  the 3rd Higher School and discussed 
anthropological matters with Prof. Kogani a t  the Anato~ni- 
cal Institute. 

Visited various scie~itific institutiolis in Tokyo and looked UP 

literature in the University Library. 
Visited the Marine Biological Institute a t  Misaki with Dr. 

Fugita of the Zoological Institute. 
Spent the day a t  Kasumi-ga-Ura, a lake near Tokyo, with Dr. 

-1. Oka and two officers of the local Fishery L>epartinent. 



October 17th . . 
October 18th . . 
October 19th . . 
October zotlz-25th . . 

October 26th-28th . . 

October 29th- 
November 1st . 

November 2nd . . 

November 3rd-5th . . 

November 6 th  

November 8th-11th . . 
Novemher rztll . . 

November 13th . . 

November 14-16th . . 
Novemher 17th-zznd.  
November. 23rd . . 

November 24111, . . 

November 25th . . 

November 26th . . 

Novemher 29th . . 

November 3otlr . . 

Dccemher 1st . . 

December z?zddth . . 
December 7th ... 

Visited the Imperial Museum a t  Tokyo. 
Went to Yokohama. 
Returned to Otsu and commenced work in the laboratory. 
Worked in the laboratory and collectecl specimens in tlie 

neighbourhood. 
Worked a t  Komatsu on the wester11 shore of the lake and made 

large collections. 

Worked in the laboratory. 
Spent the day in Kyoto a t  the Hirase Museum and in the 

laboratories of geology and geography a t  the University. 
Worked in the laboratory a t  Otsu and collected specimens in 

the neighbourhood . 
Spent the day a t  the Fishery Station of the Shiga Prefecture 

a t  Hikone on the eastern shore of the lake. 
Worked in the laboratory a t  Otsu. 
Visited various gold-fish amateurs and inspected the Shimadzu 

factory of scientific apparatus. 
Helped a t  the annual exhibition a t  the Otsil Laboratory and 

packed specimens. 
Packing collections and working out sponges. 
Stayed in Kyoto. Collected Crustacea from fishmongers' shops. 
Went with Dr. Kawamura to Osaka and inet Dr. Yoshida, Zoolo- 

gist to the Medical Institute of that city. In  the afternoon 
went to Kobe by electric tram to arrange for despatch of 
collections, etc., to India. 

Spent the day on the Yodo River in a launch lent by the head 
of the Municipal Sanitary Department ; dredged and collected 
specimens on the banks of the river. 

Went back to Kobe and made final arrangements for despatch 
of collections. 

Sailed from Kobe for Shanghai, accompanied by Dr. T. Kawa- 
mura. 

Reached Shanghai and made arrangements for a trip by house- 
boat to the Tai-Hu (Great Lake), about 40 miles inland. 

Started for Tai-Hu in a house-boat towed with many others 
by a launch. 

Reached the city of Soochow and had to wait for a long time 
while the Custom House officers examined the various boats. 
Intheafternoon got off again andwentdown theMoo-Too creek. 

Worked on the Tai-Hu. 
Returned to Soochow ; bought fish in the market and specimens 

of shell-windows commonly used there. 
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December 8th . . 
December 9th . . 

December 10th 

December 11th . . 
December 12th . . 
December 15th . . 

December 16th . . 
Decembev 21st . . 

December zznd 

December ~3rd-30th 

Jrrrzuary 4th . . 

Got back to  Shanghai and started packing. 
Continued packing and worked a t  sponges collected in the Tai- 

Hu. In  the afternoon Dr. A. Stanley took us to  see the  
Museum of the Jesuits' College a t  Zikkawei, some miles out 
of Shanghai. 

Went out dredging in the Whangpo River in a launch borrowed 
by Dr. Stanley. 

Finished packing collections and working out sponges. 
Sailed for Hong Kong on the SS. " Kamo Maru." 
Reached Hong Kong and found a letter from Sir Charles Eliot, 

Vice-Cliancellor of the University, asking me to  stay in his 
house. I n  tlie afternoon went collecting in tlie small streams 
on the Peak. 

Sailed for Singapore. 
Arrived a t  Siugapore. Arranged witli Dr. R. Hanitsch to  go 

out on the shore to look for certain sponges of which speci- 
mens were wanted for the Indian Museum. 

Examined tlie collection of Pedunculate Cirripedes in the Raffles 
hluseuin and went out shore-collecting with Dr. R. Hanitsch 
and his assistants. 

Stayed a t  the Botanical Gardens, Singapore, and collected there 
daily ; also investigated the life history of the toad Kulo~tla 
pulclzrn. 

Left  Singapore by boat for Port  Swettenha~n efz route for 
Kaula Lumpur. 

Reached Port Swettenham and was met by Mr. H .  C. Robinson. 
Went up by train to Kuala Lumpur and spent the afternoon 
in the Sclangor Museum. 

Went to  Batu caves and collected samples of the fauna. 
Visited the Federated Malay States Medical Institute and 

examined tlie collection of parasitic insects. 
Left  Kuala 1,umpur in the morning, accolnpaniecl by Idr. 

Robinson, and reached Taiping in the afternoon. Wen1 
through the Perak Museum witli Mr. Robinson and Mr. 
Evans, the Curator. 

Went through collecting apparatus sent on from India and 
made final preparations for Siamese trip. 

Sailed from Port Weld near T;iipitig with Mr. H .  C. Robinson 
on tlie F.M.S. Fisheries steamer " Shark," which tlie Peder- 
ated Malay States Goveriiinent had kindly placed a t  illy 
disposal. Collected sponges a t  Port Weld while waiting for 
the rise of the tide and dredged off Penang Island. Reached 
Georgetown, Penang, in the evening. 
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January  7th-8th . . 

,January 9th . . 

January  10th . . 

,January 12th-16th . . 

January  17th . . 

January 18th . . 

Jalzuavy 3 1st- 

February 1 s t  . . 
Fcbvua~v  2nd . . 

Fcbruarv 4th . , 

February 5th . . 

February 6th . . 
February 7th . . 

February 8th-12th . . 

Stayed in Penang while the boat was coaling and a pilot was 
being found. 

Sailed for Trang in the Siamese Malay States on the " Shark " 
with Mr. I,. C. Boden Kloss, Mr. H. C. Robinson having been 
obliged to return to Kuala Lumpur. 

Arrived a t  Trang and made arrangements to book luggage to 
Patalung on the Tale Sap, the railway being broken down 
beyond this point. 

Started in the inoruing and reached Patalung a t  night after 
much difficulty a t  the Patalung Road station, which turned 
out to be some miles from the town. 

Collected in the Tale Sap near Patalung and in the Patalung 
river but was unable to obtain suitable boats. 

Started very early in the morning on a house-boat for Singgora 
and reached the Koh Si Hah (Five Islands) fairly early. 
Spent the day collecting on the islands and round the shore. 

Left the islands and reached a place called Pak Raw, collecting 
some specimens on the way. 

Reached Singgora in the afternoon and arranged through the 
British Consul for the hire of a motor-boat. 

Collected on the shore of the Tale Sap near Singgora. 
Went out daily in the motor-boat dredging and tow-netting in 

the lake. 

Collected near Singgora and colnmenced packing specimens. 
Sailed for Patani some distance down the coast, leaving Mr. J .  

Caunter, my assistant, to finish packing the specimens 
Called on the High Coininissioner of the Province of Patani, 

who took me round the States of Pataili and Nawnchik in 
his motor. Arranged to  hire a car to take me to the Jalor 
caves next day. 

Went to Biserat by motor and spent the day in the neighbour- 
ing caves. 

Collected a t  the mouth of the Patani river and in the bay out- 
side. Left Patani in the evening. 

Reached Singgora and finished all business there. 
Started by motor a t  5-30 a.m. for Alor Stah in the British 

Protected State of Kedah, which we reached about 12 noon. 
Left for Penang by train the same afternoon. 

Stayed in Penang, collecting daily in the Botanical Gardens or 
elsewhere. Sailed for Madras. 

N .  ANNANDALE. 
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ZOOLOGICAL XESUL'L'S O F  .4 TOUR TS THE FAR EAST 

POLYZOA ENTOPROCTA AND CTENOSTOMATA. 

(Plate I ; plate 11, figs. I,  r a . )  

B y  N. ANNANDALE, D.Sc . ,  F. A . S . B .  (Zoological Suvvejl ot I n d i a ) .  

The Polyzoa discussed or described in this paper are all froin fresh or brackish 
water. The majority are from the TalC Sap in tlie north-eastern part  of the Malay 
Peninsula, but a few coine from the Tai-HLI in the Kiangsu Province of China. I 

have also included notes on one Indian form. The following species are to be con- 
sidered :- 

ENTOPROCTA. 

Clzitaspis ntlzleticics, gen. et sp, nov., from the TalC Sap. 

CTENOSTOMATA. 

Alcyon id ium my t i l i  , Dalyell, froin Iiidiau estuaries, etc. 
Triticella pediccllata (Alder), from the TalC Sap. 
B o w e ~ b a n k i n  cau.data, Hincks, froin the Tali. Sap and Perak. 
Paludicella clongata, Leidy, fro111 tlie Tai-Hu. 
Pnlztdicclla pe~ztago~zal is ,  sp. nov., from the TalC Sap.  
Victorclln bengale~zsis, Annandale, from the Talk Sap. 
Hislopia ca~nbodgie~zsis  (Jullien), from the Tai-Hu. 
Hislopia ~ ~ z a l a y e ~ z s i s  sp. nov., from Jnlor in the Nalay Peninsula. 

It will be as well to defer consideration of the biology aiid distribution of these 
species until I have been able to  deal systematically with tlie Pliylactolaemata and 
Cheilostomata collected on my tour. All that need be said here is that  while tlie 
species of Pal~rdzcella aud Hislopia  are fro111 fresh water, the others on the list are 
from brackish water. 

ENTOPROCTA. 
The only species of Entoproctous Polyzoou represented in my collection was 

found in brackish water in the Talk Sap on the Gulf of Siam. It represents a n - ~ u n -  
described species and genus of the family Urnatellidae. 

I take this opportunity to  state tha t  my identification ' of a species of Bavents ia  
from tlie Mutlali R. in the Gaugetic delta as B .  discveta (Busk) was incorrect. The 

I Annnl~dale, Rec. 1118. ~li'us. VII,  p. 205 (1912) 
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specimens represent B. grncilis' (Sars), as is apparent from Harmer's detailed des- 
cription and figures. 

Family URNATELLIDAE. 

1915. Annandale, Mem. Znd. Mus. V, p. 127. 

In  the paper cited I discussed the limits of this family, which I restricted provi- 
sionally to the genera Urnntella, Leidy and Loxosomntoides, Annandale The dis- 
covery of a new genus that  is evidently allied closely to the latter bu t  yet has certain 
affinities with ,II)~osomn, Robertson, makes i t  a t  any rate probable tha t  ,Uyosoma 
should also be included. The following key shows the more striking differences be 
tween these genera :- 

I. Stalk segmented, each segment heavily chitinized and 
capable of fuilctioning as a resting bud . . . . Urnaielln. 

11. Stalk not segmented. 
A. Aboral surface of both stalk and capitulum bear- 

ing scattered chitinous spines; no chitinous 
shield on capitulun~. Muscles of stalk entering 
capitulum . . . . Myosoma. 

B.  A chitinous shield, sometimes spiniferous, on abo- 
ral surface of capitulum only. 

I. Muscles of stalk nearly straight, com- 
pletely surrounding it ,  not entering 
capitulum . . . . . . Loxosomatoides. 

2. Muscles of stalk directed downwards and 
outwards from the capitulum, confined 
to  oral and lateral surfaces of the  
stalk, meeting in the lower part  of the 
capitulum with well-defined oblique 
capitular muscle-bands a t  an angle . . Chitnspis (nov.) 

With the exception of ,Myosoma,' the species of these genera have been found 
only in fresh or brackish water. Urlzntclln is fluviatile and is only known froin the 
neighbourhood of Philadelphia, U.S.A. Two species of Loxosomntoidcs' occur in 
lagoons and deltaic tracts on the east coast of India, while the new genus Chitaspis 
is represented by a species from a lagoon connected with the Gulf of Siam. illyo- 
somn was described from a species found in the sea on the Pacific Coast of North 
America. 

Chitaspis, gen. nov. 

This genus consists of Urnatellidae with unseginented stalks and capitular 
shields like those of Lotosomntoide~ The muscles of the stalk, however, emerge 
from the capitulum ; they are directed o ~ ~ t w a r d s  and downwards and are confined 

- 

1 See Harmer. S~boga-Exp , moll XXVIIIa, p. a7 (1915) 

8 Robertson, Proc. Cahfovn~n Acad SCI. (Zool.) II (3) ,  p. 324 ( I F )  

3 Annaudole, R*c III~. MUS. 11, p. 14 (1908) and Mem I i ~ d  dlu,  \ , p 12h ( I ~ I ; )  



Pnlyzoa Entoprocta anrl Ctenostomata. 17  

to the oral and lateral surfaces of the stalk ; within the capitulum they meet a t  
an  angle with a pair of well-defined oblique inuscular bands on each side. 

T Y P E - S P E C I E S . - C ~ ~ ~ ~ S ~ ~ S  nt/zlclicus, sp. nov., from the Tali. Sap, Gulf of Piam. 
Closely allied as is the type-species to Loxosorn~toidcs, the  arrangement of its 

musculature is so coi~spicuously clifferent tha t  a new genus is necessary for its recep- 
tion. In this point i t  is different froin all other Eutoprocta as yet known. I n  Myo- 

sotna the inuscles of the stalk emerge from the capitulum in much the same way, but  
the oblique body-n~uscles are much less higl~ly differentiated.' I n  the resting buds of 
U~.~zalell,z ' and Lorosomafoides' oblique strands oE mu;cles occur, but no s ~ c h  struc- 
tures have been detected in the norin 11 czipitulu!n. The b33y-in~scles described by 

Ehlers' in Bnvr~ztsin (Ascofiodavin) are by no ineans highly specialized and the stalk- 
muscles do not enter the capitulum. The 1,oxosomatidae are so diffxent in other 
respects'that no confusion is possible and discus;ion as to  resemblances and differen- 
ces in the musculature is unnecessary here. 

C h i t a s p i s  a t h l e t i c u s ,  sp.  nov 

(Pl. I, fig. I.) 

Colony. In  the type-specimens the colony consists of a segmented, entirely 
adherellt stolol~ that  branches sparingly on the surface of a stone and gives ri3e a t  
coilsiderable intervals to single upright polyps. Polypiferous and non-polypiferous 
segrnents alternate with some regularity, the latter being by iar the  longer of the two. 
The lateral branches are given off, as a rule singly, from polypiferous segments of the 
stolon. The stolon is flattened below and evenly arched above; it varies somewhat 
in diameter, but does not exceed 0.082 inin. Uoth stolon and polyps are covered 
with a rather thick chitinous investment which varies somewhat in thickness, bu t  is 
not inore than o.ooqr min. thick; on the aboral surface oE the polyps this ectocyst is 
modified to forill the aboral shield characteristic of the genus and of Loxosomntoidcs. 

Polyp. Each polyp consists of a short stalk bearing a relatively large capitulum. 
The stalk is rarely if ever longer than, and as a rule rather shorter than, the  capitu- 
lum. I t  is relatively very stout and does not taper inucl~ above; there is no defined 
swelling a t  its base. The capitulum is rather broadly oval as seen from in front or 
hel-iind; i t  is not much compressed. Large capitula are about 0.374 inm. high and 
0.272 mm. broad. The diameter of the stalk may be as much as 0.17 mm. a t  the  base. 

The norinal number of tentacles is 18. 
The aboral shield varies considerably in extent but never encroaches on the oral 

surface. When fully developed i t  covers the  whole of the  aboral surface, and has 
well-defined limits. It never bears spines but is ornamented with a minute network 
of fine ridges that encloses polygonal depressions of solnewhat variable size and out- 

line b r ~ t  never more than 0.051 mm. in greatest diameter. The ridges are slightly 
.. -- - - . - _ _ _ . --- - 

I Robertson, Proc. Cnli/orl~in Acnd. Sci. (Zool ) I1 (3).  p 324, pl. xvi. figs. 1-12 (1900). 
Davenport. Blrll. Af~rr .  Conlp Zool. Hnrunvd XXIV,  p. 24, pl. vi, fig. 57 (1893). 

Anllandale. Mc~rr. I I I ~ .  A ~ I I S .  V ,  p. 130, fig. ( I ~ ~ S ) .  ' Elllers. ~ l b h .  lion!. I;errlls. W i s c .  G6lliri:en (Math . -Nat~~rw.  Kl. )  KXXVI, p. 64, pl. i i i ,  figs. 40, 43 (1890). 
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elevated a t  the nodes of the reticulation. The whole s t r ~ ~ c t u r e  is very th in ;  in 
opaque specimens i t  has a pale golden colour, which contrasts well with the translu- 
cent white of the soft parts, though a yellowish tinge is given to  the  whole organism 
by the ectocyst. In specimens mounted in Canada balsam i t  is difficult to  see details 
of the structure of the shield because ot its transparency. 

The oral surface of the capitulum and the whole surface of the stalk is quite 
smooth. 

The general anatomy, both in the stalk and in the capitulum, closely resembles 
that of Loxosomntotdes, except in resp-ct to the m ~ ~ s c u l  ~ t u r e .  Some polyps in my 
specimens poss-ss unripe gnnads in the form of a broad transverse band interrupted 
before and behind and lying in the upper h d f  of the capitulum. 

A.lz~sc~tlature. The spincter of the orifice consists of a considerable number (a t  
least 6) of circular strands. The strands that  lie externally are more or less inter- 

FIG. I.-Chitaspis nlhlelicris, gen. et sp. nov., r 62 

.I. Oral view of a polypicle. R. Oblique lateral view of another polypide with a hut1 and part of the 
stolon. 

h.,n. = capitulnr muscles. c. = stomach. s .m .  = stalk m~isc l e s .  

rupted. The muscles of the lophophore apparently resemble those of Loxosomatoides 
and there is a well-marked retractor ruuning along the centre of each tentacle. 

The body-muscles lie mainly in the body-wall. Possibly the outer strand (see 
fig. I )  is entirely superficial, but the inner strand certainly bends inwards above and 
its upper end is probably attached to  the outer wall of the stomach. 

The muscles of the stalk are directed outwards and downwards from the capitu- 
lum on the oral surface. They usually form two somewhat divergent groups arranged 
symmetrically, but this is more clearly the case in some polyps than in others. The 
lower end of the muscle is situated distinctly above the base of the stalk. I have not 
been able to  detect any trace of muscle-fibres on the aboral face of the stalk or in the 
rhizome. 

Type-specimen. No. 715717 Z E.V., Ind. Mus. (2001. Survey of In l i a )  : in alcohol. 
Loc(rlily, etc. The island of Koh Yaw, outer part of the Talk Sap (Great Lake) 
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on the Gulf of Siam ; a t  the edge of the lake in water of very variable salinity bu t  
having a specific gravity (corrected to a standard temperature of I~OC) of 1.00625 a t  
the time when the specilllens were taken. The type-specimen was attached to  a 
stone tha t  had been built into a sea-wall. It was accompanied by colonies of Bower- 

bankin caz~data and of the Cheilostornes Menzbragzipora hipf iopus and M .  bengnleusis. 

ECTOPROCTA. 
Order Gymnolaemata. 

Suborder Ctenostomata. 
Harmer's recent account of the Ctenostomata of the 'Siboga' Expedition ' has 

done lnuch to elucidate the internal relationships of this very difficult group, and 
although I have llot beell able to accept all his conclusions on the families of fresh and 

brackish water (which naturally do not come fully into view in the consideration of 
the results of a naval expeditionj I must here express my indebtedness to  this admir- 
able work, which has done for the seas of the Malay Archipelago almost as much as 
Hincks' Britislz Mar i~ze  Polyzoa did for those of Great Britain. In  saying this I do 
not of course rneau to infer that  the Polyzoa of tha t  vast area in the East are as well 
known as those of British seas were even in Hincks' t ime;  but  there is now a solid 
foundation on which further study can be based. 

The suborder is well represented among the Pclyzoa of fresh and brackish water 
in eastern lakes and ponds, but until recently our knoivlcdge of the a n ~ t o m y  of 
critical genera ha3 been very scanty, ~nainly owing to  the fact that a number of the 
more important forms, though easily preserved in For~nalin or alcohol, coll.~pse and 
become valueless if transferred to oil of cloves or cedar. It is thus very difficult to 
examine stained specimens under a high power of the mictoscope, without the aid of 
which I find ~t impossible to ascertain details with certainty. Harmer ( o p .  cit., 11. 41) 
gives elaborate directions, based on the nlethods put  forward by Rousselet, for the 
mounting of specimens in forinalin for microscopic examination, but specimens so 
prepared, though often both beautiful and useful, cannot be satisfactorily used under 
really powerful objectives. Moreover, the methods are so elaborate, tedious and 
costly that  i t  is difficult to  mount a sufficiently large number of preparatioils in the 
case of variable forms. I find i t  necessary, in the case of species like those of Vic- 
torella and Bowrrbagzk a,  to examine not several but  Inany preparations and to  searcll 
in all for details that cannot be seen unless the  organistns are stained and re~ldered 
transparent, and also, if not flattened, a t  any rate rendered as flat as may be possible 
without distortion. For this purpose a simple modification of Rousselet and Harlner's 
technique is sufficient, though I cannot say if i t  is permanent; the preparations will 
last, in a tropical climate, a t  least for two or even three years, and possibly for longer. 

I place the specimens to  be ~nounted,  after staining with borax carmine and 
cleaning in acid alcohol, in a 50 % s o l ~ ~ t i o n  of glycerine in 70 % alcohol and leave 

I Sibok!n-~xpsdi l ie .  JIonograph S X V I I I a .  T h e  Polyzon of the Sibogn Ex,hcdiliorr. Pt. I .  E ~ r l o p r o c l a ,  Clenoslonrala 
~ ' ' d  Cl'rlne1n111,rln (Lriden, 191 5 ) .  
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thein exposed in a shallow dish for 24 hours. They are then trailsferred to a drop of 
pure glycerine on a slide, and, if there is any danger of crushing, fragments of a 
broken cover-slip are arranged round the drop. A complete cover-slip of relatively 
large size is cleaned and a square or circle of rather thick Canada balsam solution 
painted round i t  to the requisite thickness. It is then dropped from a pair of forceps 
over the glycerine on the slide, the  painted side of course being downwards. The 
glyceriiie and the balsam are pressed together without mixing. 

I t  is always as well a t  the same time to attempt to  mount some specinlens in 
Canada balsam after clearing them in the ordinary way. Ninety per cent or inore of 
such attempts will, in the case of the more delicate tubular species, result in failure; 
but  the few zooecia that  do not collapse will prove particularly valuable. I am of 
course presuming that abundant material is available, and this is usually tlle case if 
the investigator be also the collector. 

In  the species of His lop in  and Ptrludicella ( i .e .  in the  most abundant of the true 
freshwater Ctenostomata) there is as  a rule no difficulty in clearing preparations with 
oil of cloves, the ectocyst being relatively thick and a t  the same time more per- 
meable to  oils. 

To understand the Ctenostomata and their classification i t  is necessary above 
all things to  study the general anatonly of the polypide and in particular of that  part 
of the alimentary canal tha t  lies between the mouth and the stomach. Sonie confu- 
sion exists in the terminology of this system, more particularly in reference to the 
terms " oesophagus" and "gizzard." The former has been applied in two entirely 
different senses, while the latter has been used indifferently in a inorphological and 
in a physiological sense. 

It is in the  Division Xlcyonellea or Carnosa that  the simplest and probably the 
most primitive condition is to be found. 

In  A l c y o n i d i ~ t m  the mouth opens into a comparatively short funnel-shaped 
"oesophagus." The walls of this organ are very thick above and become gradu- 
ally thinner towards its base, which is defined by a circular valve, the so-called 
" cardia" or,  as I prefer to call i t ,  the oesophageal valve. When this valve is ope11 
the lun~eu of the oesophagus is practically continuous with that of tlie stomach, 
a t  any rate when the polypide is expanded. The region that  intervenes between 
the valve and tlle stomach proper or " pylorus" takes the forin of a rather stout 
tube, the walls of which do not differ in essential histological characters froin those 
of the latter. There are apparently no circular muscles in the wall of this region, 
which may be known as the cardiac region. 

In tlie Stolonifera the structure of this part of the alimentary calla1 seems to  be 
essentially the same as in tlie .4lcyonellea, but in the Paludicellea a progressive 
differentiatioil is found in the different families. In  the Paludicellidae (fig. 2 ,  11) the 
only marked changes that occur are that the oesophagus is greatly lengthened and 
more or less distinctly differentiated into an external thick-~valled funnel shaped 
" pharynx " and a thin-walled oesophagus proper, and that  scattered circular muscle- 
fibres appear i l l  the wall of the cardiac 1.egio11. 
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In  the Victorellidae (fig. 2, B) this region is much more highly specialized and 
consists of three parts. Immediately below the valve there is a coinparatively large 
oval chamber without muscle-fibres, but lined internally with a fine layer of horny 
substauce. Below this there is a short nzuscular tube, the external wall of which is 
composed of close-set circular fibres, and finally a relatively long thick-walled glan- 
dular tube connects the muscular region with the pylorus. 

In  the Hislopiidae (fig. 2, C) still further specialization occurs. Three parts can 

again be distinguished, but their arrangement and structure are very different from 

1:rc. ~.-Diagra111 of the oesophageal and cardiac resions of the a l i n ~ e ~ ~ t a r y  canal in certain 
lamilies of Ctenostomata. 

i. = oesophageal valve I#!. = 111out1i. o .  = o c s o p h a g ~ ~ s  proper. /I.= pharylls. s. = s t o l ~ ~ a c l ~ .  
Cilin nre rcprrseulrd by depending s i ~ ~ o o u s  lillcs, circular ~i luscles  by m i ~ n ~ t e  circles with 3 clot ill the centre of each, 

and horny structllres ill solid hlack. 

the correspondillg parts in T/ i c to rd l~ r .  The outernlost part, iinmediately below the 
valve, is a conical thick-walled but non-muscular ' *  l~roventriculus." This opens 
directly into n spherical chaizzber of large size in \vhic11 the outer wall is composed of 
very stout circular inujcle-fibres, while the liniug consists of a thick layer of horny 
substance that  has in longitu:linal section the appearance of a sharp ridge. The inner 

surface of this horny lining is perfectly sn~ooth.  I n  preserved specinlells the spherical 
chamber lias the appearance of opening directly into the pyloros, but if the living 
animal be examined in an expanded condition, it will be see11 tha t  a narrow ring 
ln t e rve~~cs ,  bearing very long and powerfi~l cilia. It is this sing that  I regard as a 
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third part of the cardiac region. In the Vesicularina, or a t  any rate in Bowerbankia 
(fig. 2 ,  D) ,  the general structure resembles that found in Hislopin, except tha t  the 
horny lining of the spherical chamber is broken up into a number of sharp teeth ' .  
and that  there are no cilia on the narrow ring tliat separates the spherical chamber 
from the pylorus. 

Thus, in three families, belonging t o  two different divisions of the suborder, we 
find a chaniber lined with chitin in the cardiac region of the  alimentary canal. In  
the Hislopiidae and tlie Vesiculariidae this chamber occupies the same positioii and 
is probably homologous, though, as we shall see in a moment, it is not analogous. 
I11 tlie Victorellidae i t  differs both in position and in function and seems to  be hoino- 
logous rather with the proveiitriculus of the other families than with their spherical 
chamber. If this be so, the spherical cliamber of these forms is homologous with the 
narrow muscular part in T/ictorella. In  Bowe~,bnizhia the function of the cliamber 
with the horny teeth is that  of a true gizzard. It crushes the food. In  Hislopia the  
function is rather that  of a store-chatnber; the chitinous lining lias very little 
crushing power aud its f~lnction is merely to maintain the spherical form of the  cham- 
ber in a position of rest, without preventing a change of shape and consequent dimi- 
nution of tlie lunien in ii~uscular contraction.' In  Victorella the  function of the  
horny region seems to tliat of retaining hard particles of irregular shspe which inight 
injure tlie delicate walls of the stoniacli, the natural food consisting of diatoms with 
a smooth surface.' 

In  this suminary description I have taken tlie oesophageal valve as a fixed point, 
as seems to l ~ e  justified by a comparative study of the alimentary canal in different 
groups of Cteiiostomata ; but  tlie term oesophagus has been applied in Alcyonidium 
by others not only to  that  region to which I have confined i t ,  but  also to the whole 
of the alimentary canal between the mouth and the stomach proper. The term 
"gizzard" is applicable, in a physiological sense, olily to forms like Bowerbankia 
and Cryptozooit, and i t  is perhaps best not to  use i t  either for the honiologous, but 
not analogous, structrlre in Bowerbai~kia, or for tlie superficially similar, but neither 
homologous nor analogous, structure in Victorella. 

Division A L C Y O N E L L E A .  

Harmer' in his recent report on the Cteuostomata of the ' Siboga' lias revived 
Gray's name Car~iosa (1841) for this division, 011 the ground that  Ehrenberg's name 
Halcyonellea (18.39) included Phylactolaemata as well as Cteiiostomata. 

Family ALCYONIDIIDAE. 

Genus Alcyonidium, Lamu. 
191j. .~l lcyorridirr~~r,  Hartner, op .  c i l . ,  p. 36.  

- -  .. - - -. - 

I I n  the  arromnlous genus C,yplorooi,, Deudy, \vhich perhaps belorigs to lhis  divisiou, tlle horny layer tokcs tbc  
lurm of a,palr of slout quadraugulnr masses. See Dendy, Pruc. Roy. Soc. Vrclovin (n.s .] ,  I ,  pp. 1-12,  pls. i-ili (1889). 

-4nnandale, F n a n .  Bvif. I ~ i r l . ,  Frrrhrr. .Cpu,~grr, etc., pp. ~ m - 2 0 2  (1911). 

f~!. ,  i ! ~ ! d . ,  11. 19;. 4 S i h n ~ n - E u p . ,  tl~oa. XXl'IIIo, p. 3 ; (1915) .  
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T r i t i c e l l a  ped ice l l a ta  (Alder). 

(Pl.  I, fig. 3.)  
18.57. Fnrclln pcdiccllatn, Alder, Olrnrl. Jorirr~. ,lIicr. S c i .  V ,  p. 24, pl. siv, figs. I-j. 

1880. Triticcllrr jhi.dirclln/rr. Hincks, Br i t .  .IIrrr. P o l y z ~ n ,  11. 547, 111. Isss, f igs. 1-3. 

1893. Trilicellrr criicellnin,  Duerden, Proc. R o y .  Irish .;lcntl. ( 3 )  111, p. 133, pl. v, figs. j, j. 

I found illy colonies of this species on the tail of a sen-snake (Elzhydris hardwickii) 
and 011 the carapace of Limulzbs ~molirccnlzus, taken in both cases in fishing-nets off 

Singgora near the mouth of the Talk Sap in January, 1916. 
Tlle water had a t  the time a specific gravity (corrected) of 
1'008j. In both cases the coloilies accompanied and partly 
grew over those of the Cheilostoine Membrn~liporn /zippopus. 

My specimens agree closely in most respects with Duerden's 
description and figures of Irish examples. The rhizome (pl. i ,  
fig. 3) is in an intermediate condition, forming ne:ther a simple 
branching structure nor a flat plate but having a modified 
cruciform arrangement. Pairs of opposed lateral branches are 
given off a t  irregular intervals and a t  the meeting place of the 
four arms thus formed small polygonal flattened plates are 
budded off from the lateral branches and the main stem in the 
same plane. It is from these plates tha t  the upright stalks of 
the zooecia arise. This formation is not mentioned by Duerden, 

FIG, ~ . - T r ~ / ~ c ~ ~ l l ~  / I<Y/; -  
C [ , / I ~ ~ R .  x qo. but is shown in his plate (fig. 5) .  The only point in which I 

find any actual discrepancy is in the form of the base of the 
zooecium and in the manner of its attlchment to the stalk (see text-figure 3 ) )  but 
the stalk is so delicate that i t  is liabl? to be distorted; in many of my specimens i t  
has inucl~ the same appearance as in Duerden's fig. 3. My figure was drawn from a 
particularly well-preserved zooecium. 

So far as I am aware, T. prdicellntrz has not hitherto been recorded from tropical 
waters, but only from the North Sea and the west of Ireland, where i t  occurs on shells 
in moderately deep water. As it was found in the TalC Sap attached to  marine ani- 
mals possessing consideral~le power of progression, we may suppose tha t  i t  is not a 
permanent inhabitant of the lake, but enters brackish \?rater occasionally. 

Division l1ESICULA R I N A .  

Family \TESICULARIIDAE. 

Genus B o w e r b a n k i a ,  Farre. 

B o w e r b a n k i a  c a u d a t a ,  Hincks. 

(Pl. I ,  figs. 10, 11). 

1890. Bou'erbat~hin co~trintn awl B . g m c i l l i ~ ~ r n ,  Hincks, Brit.  Mnr.  P o l y o n ,  pp. 521,525, pl. 1~x1-,  
figs. 6-8. 

rooY. ~oir~rrbf l~lkrrr  crirri/fl/fr race bc~tpale~rs is ,  Xnnandale, Rec. I frd .  . l f r ~ s .  1 1 ,  p. 13. 



Polyzoa Entoprocta and Ctenostolnata. 2s 

1911. Bowtrbnnkin cat~dntn subsp, bengaleltsis, id. ,  Fnuw. Byit. I f ld . ,  Frcshw. Spoltges, etc . 
p. 189. 

1915. Bowc~bankin  cnudntn, id., Mcnz. Ind .  MILS.  V ,  p. 126. 

I have already discussed this form so often that  i t  may seem superfluous t o  return 
to it again, but i t  is clear from Harmer's remarks in his report on the ' Siboga' Polyzoa 
that a detailed description is still called for on my part. Harlner refers t o  my figure 
of the zooecium, but I never pub!ished one. 

In  the form I call Bowcrbn~zhin ca~itEntn the coloi~y consists of zooecia arising 
singly, in pairs or in groups on both sides of a reptallt rhizoine that  branches more or 
less freely both in a cruciform and iu a dichotoinous manner. The rhizome may 
occasionally be free for a considerable part of its length, but is usually adherent and 

A.-Two polypides with apparel~tly bifid bases, x 45. B.-Lower part  of two other polypides in 
one of which tlie base has become attaclied to a f r a g ~ i i e ~ ~ t  of stonc, x 45. C.-Fully expa~ided poly- 
pide, r 45. 

c.  = collar. cn. =oesophageal valve. /. = foniculus .  q. = gizzard. i. = intestine. o. = orifice uf zooecium. oe. = 
oesophag~~s. p. = p l ~ a r y n x ,  pv. = proventriculus. v .  = rectum. s. = stom.kch. 

never gives rise to upright branches. The zooecia are invariably attached t o  the side 
of the rhizome, with the interior of ~vllich they coinmuilicate by means of a circular or 
oval aperture of relatively large size in their own wall and in that  of the rhizome. Ver- 
tical partitions, each perforated by n single pore, occur a t  intervals in the rhizome. I n  
the younger parts of the colony the nor~nal arrangelnent seems to be that  two zooecia 
arise approxi~nately opposite one another; a partition occurs in the rhizome close to 
the pair of zooecia in tlie direction nearest to the centre of the colony, and another a t  
some distance away, near another pair of zooecia, in the opposite direction; but this 
arrangenlent is liable to all kinds of irregularities and practically disappears in con- 
gested parts of the colony, where, for considerable distances, the zooecia are closely 
packed together on one or botli sides of the rhizome and partitions are absent or scat- 
tered irregularly. There is never any trace of a spiral arrangement of the zooecia. 
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Lateral branches are usually given off in the neighbourhood of groups of zooecia, but 
the tips of these branches divide dichotomoudy in front of the last zooecium (pl. i, 
fig. 10). 

The size of individual zooecia varies greatly both in the same coloily and in colo- 
nies froin different localities or growing under different co~~ditions.  If the organis~n 

is threatened by the deposition of inud in its interstices, as often happens if i t  is 
attached to the roots of reeds in muddy estuarine waters, some zooecia are often of 
very great length \vithout attaining rnore than nornlal girth. The following table 
gives, in ~nillemetres, the length and greatest transverse diameter in the loiigest 
zooeciuin discoverable in four colonies from different localities, the first two of which 
are situated on different sides of the Malay Peninsula, while the two latter are in the 
Gangetic delta : - 

Port Wcld. Talk Sap. Calcu'ta. Port Cailiaiizg. 
Length . 1.78 1.02 2 5 5  0.775 
Breadth . . . 0.204 0.119 0'255 0.119 

The zooecia are al~vays more or less spindle-shaped, tapering both above and a t  
the base, which is usually prolonged below the point of attachment to the rhizome in 
the form of a pointed process or " tail." If this tail comes in contact with a hard 
object it is often expanded into a funnel-like body, concave a t  the t ip ,  which attaches 
itself to the object. I t s  position is so~netimes a little eccentric so tha t  i t  is situated 
a t  one side of r i~ th r r  than in the middle line of the inail1 body of the zooeciuin, the 
base of which then grows out into a lateral pocket, thus giving the whole structure a 
bifd appearance (test-fig. 1, A ) ;  but the tail never forrns a brallchi~lg radicle. The 
distal region of the zooeciuin is subcircular in cross-section. I t s  ectocyst is faintly 
and minutely striated transversely, but the striae are often obsolete. The tint  of the 
ectocyst varies greatly ; often it is colourless but sometimes i t  is stained with yellocv 
or bro\vn. It is always transparent. 

In  110th arrangeinent ancl number the parietal muscles vary considerably. Some- 
times they are practically confined to the upper part of the zooecia, while in some 
zooecia they extend almost to the base ( c / .  figs. 10 and Ion, pl. i). 

There are always 8 tentacles, which are armed with a sensory bristle a t  the base, 
n~i th  several horizontal hairs on the outer margin and a bunch of finer hairs a t  the 
tip. The alimentary canal resembles that of other species. The diameter of the giz- 
zard varies with the size of the zooeciuln (c / .  pl. i ,  figs. 10, rotr and 11). 

R. calr(l(ltn, therefore, differs from the forin described by Waters' and by Harmer" 
as B. z?nbricnln in the following characters :- 

( I )  The zooecia are rnore slender 'and less cylindrical; their base never forms a 
binding radicle. 

(2)  They are joinecl to the rhizome by a distinctly lateral communication and 
never exhibit any approach to a spiral arrangement. 

I J o r ~ r ~ l .   lit^ Soc. XXSI. p. 248 ,  P I .  x x v ,  figs 6-10 (1910). 

G ~ l b n g a - E r p . ,  mon. XX\'IIla, p. 70, pl. v i i .  figs. I S .  16 (1915). 
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(3) The rliizome, although it is not always adherent, never gives rise to vertical 
I)ral~ches. 

(4) The i l~ ln~ber  of tentacles is always eight. 
I find these charactrirs constant in a large series of specimens from Rengal, 

Rladras, Perak and the Tali. Sap. 
In  eastern waters R. cnzrdntn is characteristic of estuarine tracts in which the 

~rlater has a lower salinity than tha t  of the open sea. I found the species abundant 

. ~ t  ICoh Yaw in water of a specific gravity (corrected) of from 1.004 t o  1'008j. I t  

occurred (often with T~ic to i~el ln  hr7z,oalcitsis) on sticks and stones. I also took a speci- 

men on a ~vorm-eaten fragment of a ~voodeii pier a t  Port \Veld 011 the coast of Perak. 
This place is situated up a creek, some distance froin the open spa (Straits of 
hIalacca), but the w ~ t e r  is probLlbly almost if not quite as salt as tha t  of tlle Straits. 

Division P A L U D I C E L L E A  

1911. Palludicellina, At~nandnle, F , I I I J L .  Brrl. I d . ,  Freshw. Spo~rges, etc., p. 186. 

1915. I'aludicellea, Harmer, Sibogcl-Exp., mon. S S V I I I n ,  p. 43. 

Harmer (loc. ci t .)  includes in this division the follo\ving families : Paluclicellidae, 
Victorellidae, Aracliiiidiidae and Nolellidae (=  C~lindroeciidae, n z ~ c t . )  ; whereas I 
have hitherto i~icluded only the Paludicellidae, Victorellidae and Hislopiidae-the 
last a freshwater fanlily referred to  by Harlner only in a foot-note. He  supports his 
views as to the inclusion of certain lliarine genera with abundant evidence and 
clears up several anatomical points Iiitherto obscure, in particular by means of his 
excellent figures. These show that there is practically no difference in tlle general 
structure of the polypide bet\veen Cj~litzrlr.oecizlm and T~ictorelln.  I n  fig. I g  of his 
plate iv,  for example, i t  is quite clear that  the polypide of Cyli~zdr.oeriz~nz (or Nole l ln )  
papzce~zsis possesses a cardiac store-chamber and a well-defined single funiculus. 
Indeed, now that this evidence on anatonly is available, the grounds on which the 
family Cyliiidroecidae is separated from the fanlily Victorellidae become rather flimsy. 

It is somewhat otherwise with tlle Arachnidiidae, in which Hariner fo1lon:s Lop- 
pens' in placing the freshwater genus At,trcltrtoideo, h1oore. His figure of the  polypide 
of A Y ( I C / L ~ ~ ~ ~ ~ I L I I Z  ir.r.cglr1nr.e ( o p .  ci t . ,  pl. iii, fig. 6) shows quite clearly tha t  there is neither 

a proventriculus, nor a splierical chamber, 110s a fuiiiculus. This, of course, does not 
rule Araclz~ridircnz out of the division-the alinleiltary canal is iilerely in a simple and 
probably priinitive condition; but i t  does prove that  Aracl17loitlen is by no ineans 
closely related to A r u c l z f ~ i d i z r ~ ~ z .  ,4r.trcltrroitlen I would still retain in the family 
Hislvpiidae on anatomical grounds, for althougli its anatonly is still inlperfectly 
kl~okvll, it certainly possesses a spherical chamber closely resen~blillg t l ~ a t  of His lop ia .  
This structure is not clearly indicated either in AIoore's original sketch' or in Rous- 
selet's more elaborate f ig~ire ,~ but I have seen it without a doubt in specimens 
llloullted by the latter author and in His lop in  the horny lining of the gizzard remains 

' , ' l ~ ~ ~ ~ .  1i1,d.  10, I ~ S I .  111, 1). 1 5 ~  , I ~ ~ , S ! ,  T11r 7nrrqo1ry ikn  1 9 r i , b / f w ,  p. 2ob. 6 g .  (1903). 
' I ' l o c .  i 'uo l .Suc .  Lotldorl IOU; I ) ,  pl. siv, figs. 5 ,  6. 
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as a fairly conspicuous object even in very badly preserved specimens. There is 
some reason, therefore, to  doubt whether Harmer's marine species Arachrzoidecz pro- 
tccta ( o p .  cit., p. 50, pl iii, figs. 7-11) is really co-generic, notwithstanding the very 
close external resen~blances, with A. vny-lnitkestcui from Lake Tanganyika. 

I would, therefore, arrange the families of the Division Paludicellea as follows, 
basing their classification on the structure of the polypide as well as the form of the  
zooeci11111:- 

I. Alimentary canal of simple structure, cardiac limb of 
stomach undifferentiated. 

A. Zooecia broad, flattened, adherent, with the 
orifice situated on a tubercle or short upright 
tubule ; no funiculus . . . . . . ARACHNIDIIDAE. 

B. Zooecia relatively narrow, either entirely verti- 
cal or bearing a cornparatively long, vertical 
orificial tubule ; two iuniculi . . . . PALUDICELLIDAE. 

11. Alimentary canal more highly specialized in the cardiac 
region. 

A. Cardiac region of the  alimentary canal with an 
antechamber (always ?)  lined with chitin ; no 
proventriculus ; adult zooecia vertical and 
tubular ; a single funiculus. 

I. Base of zooecia swollen or slipper-shaped VICTORELLIDAB. 
2 .  Base of zooeciu~n sharply constricted off 

from the false rhizomes by which it is 
connected with other zooecia . . CYLINDROECIIDAE. 

B. Cardiac region of alimwtary canal with a pro- 
ventriculus and a spherical chamber lined with 
thick chitin ; no funiculus. 

Zooecia flattened and adherent, with or 
without a high orificial tubule . . HISLOPIIDAE. 

Family PALUDICELLTDAE. 

Genus Paludicella, Gervais. 

1887. Polr~diccl l ir ,  Kraepelin, Drrrlsclz. Siisswnsser6v)~ozoerl I ,  p. 90. 

1913. IJal~rdiccl ln,  Harmer ,  I'roc. Zool. S o c .  Lorrrlorl 111, p. 441. 
I 9 1 4  Pnl~rd icc l ln ,  Braem.  A r . c l ~ .  1. H).drobiol .  I X ,  p. 456. 

Recent authors have recognized a single species in this genus, narnely Paludicc2ln 
articztlata (Elirenberg) = P. el~re~zbcrgiz, v. Be~leclen. I have here, however, to revive 
a second usually relegated to  the synonolny of tha t  species and to describe a third- 
the latter a very distinct form. A fourth species, or what I believe to be a fourth 
species, occurs in Japan and will shortly be described by Prof. -4. Oka. 

The genus is probably coslnopolita~l but has not yet been found in India, uuless 
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we accept Clrter's soin:wh?t inconclusive record.' Personally I ain of the  opinion 

that  this record refers to a species of Vzctorclln. 

Paludicella elongata, Leidy. 

(Pl. I ,  fig. 4 . )  

1852. Pnl~rdicella elo~ignla,  Leidp, Pvoc. Ac,id. Nrrt. Sci. Philadelphia V ,  p. 321, PI.-,?igs. I ,  2. 

Specinlens in my collection from China agree precisely with Leidy's figures, 
which, however, show oilly the outlines oE zooecia. The species differs from P. 
articc~latn in the followiilg characters :- 

I. The ectocyst is colourless and very thin, liable to  collapse in spirit. 
2. The proxilnal part  of the zooecia is much elongated and attenuated, while 

the distal part, as viewed in profile, is not inucli deeper than the proximal; 
the orificial tubule is relatively short. 

3.  U o u ~ ~ g  buds rcacli the full length of an adult zooeciun~ and assume a some- 
what clavate forin before the orifice is developed. 

4 .  The whole of the alilller~tary canal is stouter tlian in the comn~on European 
form, the stomach in particular being much larger; when fully developed, 
the phyloric part has a broadly elliptical form. 

The last of these differeilces I consider the most important. It becomes very 
clear if fig. 4 on pl. i be compared with the  figures already ~ubl i shed  by ~ l l m a n , '  
Kraepelin ,' Hancock + or myself .l In young polypides the 
stomach is more slender tlian in those that are fully adult 
and the main or pyloric portioll is slightly contracted 
in the middle and somew~hat pointed a t  the free extremity, 
but even in S L I C ~  polypides tlie organ is relatively more 
bulky than in European specimens. 

The only examples of P. clo~zgotn I have seen were grow- 
ing, with tlie Hydroid Covdyloplzovn Ltrcrrst~is, on the roots 
of a willo\v, on shells of Jlodiola Lnc~~slvis attached to them 
in large numbers, and on living shells oE a Uiiiollid lnollusc 
( A ~ l o d o ~ l t n  woodiclizn). In these specirncils there is no trace 
of vertical branches, but in the coloilies on roots many 
of the zooecia are free and floated loosely in the water 
In December none of tlie zf~oecia col~tniiled illature gonads, 

though iln~nature testi5 and ovary were fo~uld in  one. 
They occupied the same position as in P. rrrticulatn. A 
single free resting-bud was observed. It was flattened alld FIG. 5.-P0LrmiccL1n eLoirgatn. 
polygoiial and had a thiiliier shell than is usual in P. Part a colony' I" 

nrliculrita. 

I Ann. Afn:. ~ V n l .  Hint. 111 ( 3 ) ,  11. 333  1859). Alorr Fresh-Cl'aler Polyroa, pl. x (1.856). 
8 Deulsch. Siisswnssrrbr).o.-oer~ I ,  pl. i i i ,  fig. 104 (1Y87). 4 A IIII. N n l .  H i s l .  V ( z ) ,  pl. iv (1850). 

O e c .  I d .  MIIS. V I ,  pl. xii, fig. I (191 I ) .  
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I,ocnli/irs.-The species was originally described, with Ur~zntelln grncilis, from 
the Delaware and Schuylkill rivers near Philadelphia, U.S.A. My specirnells were 

taken in a few feet of \\later a t  the mouth of the Moo-Too creek and iu the north- 
west corner of tlie Tai-Hu (Great Lake) in the Kiangsu Proviilce of China : December, 

1915. 
Paludicella pentagonalis, sp. nov. 

(PI. I, fig. 5 . )  
The type-specimen of this peculiar little Polyzoo~l was attached to a piece of stick 

and nras rather deeply buried in crevices between the ridges on the bark. I t  consisted 

of n single small coloiiy apparently in a degenerate condition, and only a few of its 
zooecia and polypides are a t  all well preserved. I found it iinpossible, inore- 
over, to gain more than a very general idea of the structure of the organism i~z situ 
and only succeeded in extracting and mounting two consecutive zooecia-evidently 
tlie two oldest zooecia in the colony-in such a condition as to  illustrate their ilatural 
relationship one to another. Fort~inately these two zooecia, aud the polypides they 
contain, are well pre:erved, fully mature and in one case about to  produce a resting 

FIG. 6.-Ptrlr1tlirelln fierrtngorriilis, sp. nov., r jg. 

Part of the type-colony seen in oblique lateral view. 
h. = l ~ n \ c  of la teral  hud. h. = r e s t i i ~ ~  bud. 

bud. Their peculiarities are so well illarked that  I do not hesitate to accept thetn as 
the type of a new species. 

Cololry. Tlie colony as observed consisted of a linear series of zooecin without 
lateral branclies, but i t  is cvident that  lateral branches inust have existed a t  some 
period in the history of the organisnl as the bases of the lateral buds can still be 
detected in nlounted zooecia. Not more than half a dozen zooecia in all were pre- 
sent. Tlie colony seems to  have arisen from an embryo or bud tha t  gave rise to two 
zooecia that  were orientated in opposite directions (fig. 6). 

Zooecin. The ectocyst of the zooecia is perfectly colourless a i d  hyaline except 
on the orificial tubules, on which it is yellowish and considerably thickened. The 
zooecia are variable in shape and proportions but always flattened, relatively broad 
and more or less produced and ilarro~ved proximally. They do not exceed 1.2 mm. 
in length. 

The orifice is distinctly pentagonal. The orificial tubule is relatively loi~g aiid 
subcircular in cross-section below the orifice. I ts  ectocyst sometimes exhibits a ten- 
dency to flake in such a way as to produce slender irregular processes that stt~ntl L I ~ )  
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vertically above the orifice when the polypide is retracted. Fig. ga, p1. i ,  shows the 
s t r ~ ~ c t u r e  of the orifice so far as i t  can he made out it1 the material a t  my disposal. 

PolJ,pide. The polypide has the structure nor~nal  in the genus, bu t  is remark- 

able for the great length of the slender-walled oesophagus and for the broadly pear- 
shaped outline of the stomach, which occupies a re l~t ively larger part of the space 
available in the zooeciu~n. The tentacles are long and slender and probably number 
16. The intestine is bulky. Funiculi ca~lllot be seen in lny specimen and I have 
not been able to detect the collar precisely. 

.\/luscz,lntzwe. A11 the muscle-fibres are reinarkably stout,  especially those of the 

retractor muscles. The parietal muscles are short and entirely lateral in position. 
They are variable in number aiid arrangenlent. Tlie " pyral~lidal " lnuscles connected 

with the orifice are attached to the retractile p a ~ t  of the  ectocyst very low down and 
are arranged in three groups, two ailterior (distal) and one posterior (proximal). 

Go~cads. One of my inoullted zooecia contains a ripe testis. It consists of rather 

discrete groups of cells situated on the floor of the  zooeciu~n proxilnad of the  stomach 
and some distance froin the proxiinal end of the zooeciulll (pl. i, fig. 5). 

Buds. The position of the pritnary lateral b~ltls seems to  be variable; soinetiines 
they are situated much nearer the proxifilal end of the  zooecium than is usual in 
P,  ehrcrzbevgi or P. elo7zgnta. 

In  oile zooeciunl a young resting-bud occurs in the distal part  of the zooecium. 
I t  collsists of a broadly oval mass of rouiided cclls densely packed wit11 food-granules. 
Tlie upper surface is smoothly rouilcled, 11ut l~elow the outline seems to  be irregular. 
:i thin chititlous invest~neilt has already beell deposited round it. The length is 
0.1477 mm. and the greatest transverse dianleter 0.102 mm. The polypide in this 
zooeciuin is not inarkedly degenerate. 

T y p e .  No. 719.$/7 Z. E. V. in the register of the Indian Museum (2001. Survey 
of India) : mounted iu Canada balsam or1 a slide. 

Locality. Lampam, a t  the edge of Pataluag R near its entry into the Tali. Sap, 
Sillggora Province, Peninsular Sialn : January, 1916 : in l~er~nanent ly  fresh water. 

The lllost striking feature of this new species is its pentagonal orifice, in which 
it resenlbles Polsii~l1:l cvecln, Leidy. Froln tha t  species, however, it differs entirely in 
the form of the zooecium, and, so far as call be seen a t  present, there is no reason for 
separating i t  fro111 the genus Prrlr,dicclla. 

(;cI~II>:  Victorella, Icent. 

1911. I ~ ~ i c / n r ~ L L ~ r ,  A t ~ ~ i a ~ ~ r l a I e ,  Rrc. 1111. A I I ~ ~ s .  IV,  11. I ~ Z .  

191g T ' i c ~ o r : ~ l l ~ ~ ,  1Iar111er. ' S i b o g i ~  ' - E x p . ,  Illon. S S V I I I n .  p. 44. 

Most species of the genus are found habitually in brackish water on or near the 
coast, hut the genus has been recorded fro111 Lake Tallga~lyika in Central Africa, the 

Hil-ket-el-Qil run in Egypt and Issyk-kul in Central Asia. Loppens found the comlnon 
]curopean form ( V .  firrazdn, Kent) in marille oyster-beds on the coast of Bel,. eluln and 
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Harmer ( o p .  cit., 11. 4j) has ascribed to the genus a insrine species (Tf  sibogae) frorn a 
depth of o and 32 metres in the Malay Archipelago. 

All brackish-water species as yet examined have eight tentacles, but V. szbogae has 
probably more than twenty. I t s  generic position sceins to  me doubtful. 

The genus is evidently cosmopolitan in d'istribution, but has not as yet been 
found in America. Definite records now exist from northern Europe, Egypt, Central 
Africa, Central Asia and India; a specitnen was recently taken in the  Main Island of 
Japan by Dr. A. Oka and myself. 

Victorella bengalensis, Annandale. 

(PI. I ,  figs. 6, 7.) 

1907. Victorelln pnvidn, Annandale (nec Kent), Rec. I d .  1141~s. I ,  p. zoo, figs, 1-4. 

1908. Viclovelln brwgnlerzsis, id. ,  Rec. Irtd. iVIus. 11, p. 12, fig. I. 

1911. Victorelln bengnlensis, id., Fnrcn. Bvi f .  I d . ,  Fresl~ze~. Sponges, etc., pp. 191, 192, fig. 37 
n-1;  p. 170, fig. 31. 

1911. T~iclovella contirter~tnlis, Rraem. Trans .  Soc. Nnt .  S t .  Pellrsb. I,XII, p .  30, figs. 18-21. 

1911. Viclovelln berzgnlcltsis, Annandale, Rcc. I ~ r d .  IMZLS. VI,  1). 1 9 7 ~  pl. xiii, fizs. 3 ,  7, 8. 
1911. Victorelln syrttbioticn. it!. (? nec Roussclet), i b i t l ,  p. 197,  1'1. xiii, fig. h. 

1915. Viclorclln bengnlertsis, id . ,  iM~.r~t .  I ~ t t i .  d f o . ~ .  V, p. I z j .  

This species was abundant on sticks in the Tali. Sap off ICoh Yaw in January, 1916, 
in water that  varied in specific gravity (corrected) from 1.00625 to 1.008. I can see no 
specific difference between specimens froill India and Siam and others from the salt- 
lake Birket-el-Qcrun in Egypt. The latter seem to ine to  agree well enough with 
Rousselet's figure of V. symbiotica frorn I,. Tanganyika, but Rraein, who has examined 
examples from both African localities, states tha t  there is a difference (which he 
refrains from describing) in the alimentary canal between the true V. synzbiotica and 

the Egyptian form. As I have not examined 
specimens froni Tanganyika and as Rousselet 
does not discuss or figure the anatomy in detail, 
I can express no opinion on this point but 

-9. must content myself with reproducing a draw- 
ing of the alimentary canal of V.  bengale~zsis 
(pl. i, fig. 7). 

V. bclrgnle~lsis, as I have pointed out else- 
where, is a very variable form; some colonies 
have !arger zooecia aud a thicker ectncyst than 

F I G .  7.-Victmelln hcngolcnsis. others, while environn~ent appears to  exert a 
Central region of the alimentary canal of direct effect 011 tlie growth and appearance of 

a retracted polypicle in lateral view (sligl~tly tile colony. 
diayraniatic). With the thickiiess of the zooecia 

n = O L ~ ~ I  chambcr with llorny lining. c .  = tllick the developlnelit of the parietal ~nuscles is to 
xralled glandular tube. in. = circular muscle. op.  = 
oesophagus. p .  = pliarynx. sotne extent correlated. Specin~ens from Birket- 

el-QGrun have very small and delicate zoo- 
ecia. My Siamese examples on the other hand are particularly well developed in all 
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cases; the length and greatest diameter of the largest zooecia are 2'55 and 0.272 mm. 
In a colony from the neigl~bourhood of Calcutta the largest zooecia are, however, 
only 1.615 long by 0.221 in diameter, while in one froin Port Canning, some 30 iniles 
distant, the measurements are o 935 aiid O . I j 3 .  These differences appear to  be con- 
siderable if individual coloiiies are compared, but  they disappear completely in a long 
series of specimens. 

In  all my Siamese speci~nens the ectocyst is rather thick and has a slight yellow- 
ish tinge. The parietal muscles, though well developed in some zooecia, are not 
invariably stronger or more numerous tliaii in specimens from India or Izgypt. I n  
some Siamese zooecia, however, they extend further up the zooecia than is usual in 
Indian examples. 

Family HISLOPIIDAE. 

1911. Hislopiidae, Annandale, Fnlrn. Brit. l i d . ,  Freshzv. Sponges, etc., p. 199. 
1911. Hislopiidae, id.,  Rec. I d .  Mz~s .  VI, p. 199. 

Genus Hislopia, Carter. 

I have now been able to examine ample material of all the  forins hitherto des- 
cribed in this genus with the exception of H. plncoitles (Korotneff), and on my recent 
tour was fortunate in discovering a new species which, owing to the transparency of 
its ectocyst, the study of the anatoniy was peculiarly easy. The following key to  the 
species may, therefore, be of some value :-- 

I. Orifice armed with four very long spines . . . . H .  plncoides. 
11. Orifice unarmed or bearing four short spines. 

A. Zooecia in uncongested parts of the colony almost 
circular, slightly truncated proximally and dis- 
tally. Ectocyst yellowish, orifice quadrate or 
subquadrate, usually with four short spines . . H. m o ~ z i l i f o ~ m i s .  

B. Zooeciain uncongested pnrtsof colony cval or ovoid. 
i. Ectocyst perfectly hyaline and colourless; 

terminal zooecia assuming a fan-like out- 
line before becoming oval; no orificial 
spines. . . . . . . H .  ma1aye1~sl.s. 

ii. Ectocyst yellowish ; terminal zooecia not 
passing through a fan-shaped stage. 

a .  Zooecia (at  any rate in peripherial 
parts of the colony) constricted 
and produced a t  the proximal end; 
the margins not noticeably thick- 
ened ; orifice asa  rule without spines H .  cambodgie~zsis. 

b. Zooecia not or very rarely peduncu- 
late ; their margius tllickened and 
chitinized ; four short orificial 
spines frequently present . . H. lacuslris. 
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All these species are closely related and in order to identify specimetls satisfac- 
torily it is necessary to examine the peripllerial parts of the colony ; the  older zooecia, 
which of course occur towards the centre, are often distorted owing to congestion. 

The genus HcsLoPin occurs over a great part  of Asia. H .  placoides is only known 

froin Lake Baikal and H. ~norzilifovrnis (originally described in illy volume in the 
" Fauna " as a variety of H. Lnczrstvis) from ponds a t  Calcutta. H .  lnczcstris is widely 
distributed in northern India and Burina and H .  ctlmbodgiensis in Indo-China, Siam 
and China; while the new species H .  ~n l lgye~zsis has been found as yet only in a 
small lake in the Siamese province of Patani in the north-east of the Malay Peninsula. 
I have recently observed what I take to be remains of a species of Hislopin on shells 
of the genus Aethcvin from tropical Africa, probably from the Upper Nile; but these 
cannot be identified specifically. 

Hislopia cambodgiensis (Jullien). 

(Pl. I ,  fig. 8.) 
1880. ~Vorodoniri  ror~rhodqirr~sir and FI. riirensis, Jullien, B!cll. Soc. tool.  Fvnnc: V ,  l~p. 77-79, 

figs. 

I found in Chinese specimens, attached (like the types) to shells of freshwater 
molluscs, that the two forins described by Jullien it1 the paper cited passed insensibly 
one into the other, his cnrnbo:lgie~cris representitig in fact merely older colonies, or 
the central congested part of oltl colonies, of his sinensis.  I can find no difference 
between these forms and H .  Lncl~stris, the type-species of Hislopin, tha t  would justify 
geueric separation. Indeed, T have long hesitated whether to regard the differences 
that  do exist as specific or as merely racial. In the collection of the Indian Museum 
there are specimens of H. lnczcstvis on the shells of Unionidae and Viviparidae from 
jhils (swamps or shallow lakes) in northern Bengal the central or oldest zooecia of 
which agree almost exactly with those of the same kind in colonies froin China. 
Moreover, the form of the orifice and the development of spines in connection with it. 
are extremely variable characters in both the Indian and the Chinese forms. Rut 
while in the former the young zooecia are rarely if ever pedunculate, in the latter 
they are invariably so, thus having a very characteristic appearance (see pl. i, fig. 8). 
Other less important differences are the follo~viiig :- 

I. The colony of H. Ir7~11stvis invariably forms, when fully developed, owing 
to profuse lateral budding, a solid pavement or layer, whereas in 
H. cawzbodgier~sis lateral bilds are produced much less sparingly, so 
tha t  the colony consists of visibly radiating and separate branches. 

2. In  H .  laczcstvis (and also it1 H ,  rizoniLi/ovi~zis) the margin of the zooecia 
is thickened and chitinized, whereas in H .  cnmbodgiensis this is not a t  
all or very indistinctly the case. 

3. In  H. lnczrstvis some a t  any rate of the zooecia in each colony possess 
four well-developed but short spines a t  the four corners of the quadrate 
orifice, whereas in H .  crrwzbodgiensis the orifice is usually subcircular 
and spines are only occasionally developed in connection with it. 
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4 .  The chitinous lining of the gizzard is usually rather thicker in H. cam- 

bodgiensis than in H .  lacr~stris and the thin-walled oesophagus perhaps 
rather longer. 

5. In H. cambodgielzsis the parietal nluscles are, a t  any rate in the older 

zooecia, more powerful, coilsisting of inore numerous and thicker 
muscle-fibres. 

jullien's description of Norodonia was apparently based on dried specimens, in 
which the central part of the roof of the zooecia, especially if they be young, as a rule 
collapses, giving a somewhat false idea of the natural appearance. The ectocyst be- 
comes considerably thicker and darker in old zooecia than in young ones. 

The orifice in this species is as a rule rather small and the orificial tubercle very 
low. The former is in most cases surrounded by an incomplete circular or subcircu- 
lar horny ring, which is interrupted posteriorly. Occasional zooecia may be found in 
the older parts of colonies in which the ring is conlplete and subquadrate. More 
rarely i t  bears spines a t  its four corners, but one or inore of t l ~ e  spines is ~ ~ s u a l l y  
abortive and I have not seen :I case in wliicli four well-developed spines were present. 

Zooecia developing in the clepressio~is bet\veeu ridges on the epidermis of Unionid 
shells are frequently assymmetrical, as in the branch figured on pl. i. 

The nuinber and the arra~lge~neilt  of the parietal muscles are very variable, as is 
apparently the case in all species of the genus. The fibres seem to  become stouter 
and more numerous as the ectocyst thickens with age. These muscles do not run 
parallel to the walls of the ectocyst as in Puludicclln,  T'ictoi,ella, Rowerbnnkia and 
other more or less tub~llar forms, but  directly from the floor to  the roof a t  some dis- 
tance from the sides of the zooeci~um, as in flattened forms such as A l c v o ~ ~ i d i u ~ n .  I n  
some cases they for111 a rather dense mass on either side of the polypide, 1>~1t in young 
zooecia they are always very dimcult to  detect. 

Localities, elc. Jullien found the two forn~s here regarded as synonymous on 
Lamellibranch shells from an island in tlie Mekong River 011 tlie borders of S i a ~ n  and 
Cambodia, froin the interior of Cambodia and from the neighbourl~ood of Cantoll and 
the province of Ngan-Honi in Cliiua. My own ex:~ml~les of the species are on shells 
froin the south-east corner of the Tai-Hu (Great Lake) in the Kiangsu Province of 
China. They were taken in the chal~nel west of tlie island of Tong-Dong-Ding and in 
the Moo-Too creek, on a 111uddy bottoill in from 6 to 10 feet of water, in December, 
1916. 

All specinlel~s as yet founcl have I ~ e e ~ i  011 the shells of molluscs ; nly own were on 
those of A I L O ~ O I L ~ ~ I  woodia~za (1,ea) the aniiiials in ~vllich were alive. 

Hislopia malayensis, sp. nov. 

(Pl. I, fig. g ;  pl. 11, figs. I ,  ~ n . )  

The species may be distinguished by the follo\ri~lg diagnostic characters. 
The cololzy is elltirely adherent and of a more or less circular form, consisting of 

numerous priinary branches that radiate from a common centre and give rise occa- 
sionally a t  all acute angle to lateral 13ra11ches i l l  the typical cruciform manner. 
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Adult zoot?cia are flattened, oval or ovoid and not or but  very slightly peduncu- 
late. Young terminal zooecia arise in the form of slender, pointed, flattened cylinders, 
which reach allnost their full length and then expand fan-wise a t  the tip until they 
take the form of a comparatively long and narrow peduncle supporting a triangular 
or pentagonal head. The whole structure then gradually expands from in front 
backwards until the adult oval or ovoid outline is assumed. The ectocyst is hyaline 

and colourless except round the orifice; the margins of the zooecium are not thick- 
ened but are surrounded by a narrow rim of flat membrane. The orificial tubercle is 
low. The orifice is surrounded on three s ides  by a brownish chitinous rim, which 
does not bear spines, though i t  is usually quadrate or subquadrate, and is broadly 
interrupted posteriorly or proximally. 

I can find no definite diagnostic characters in the polypide or musculature. 
Both are admirably displayed in stained and mounted speciineils (pl. i ,  fig. 9) .  

Type-sprcirncrzs. No. 715217 Z.E.V., Ind. Mus. (Zool. Survey of India);  in 
alcohol. 

Locillity, ctc. Small lake a t  tlle base of a limestone hill (Bukit Jalor) in the in- 
land state of Jalor or Yala in the Siamese province of Patani in the eastern part of 
the Malay Pellinsula. The specimens, which were taken in the first week of Feb- 
ruary, 1916, were growing on a dead palm-leaf tha t  had fallen into the water. 
Specimens were also taken by Mr. H. C. Robinson and myself a t  tlle same place in 
1901. They inet with an accident that caused thein to dry up and I identified thein 
provisionally as H. lacz~slris. 

The colony is as a rule less congested than in H. locustvis and H. camhodgiensis, 
if more luxuriaut in its growth than H. morzilifovnzis. This is mainly because lateral 
branches are sparingly, but  not very sparingly, produced. The successive forms 
assumed by the youug terminal zooecia are most characteristic. In the other species 
I hare  seen the buds often attain a cousiderable length as flattened cylinders, but 
set-in to assume the adult form gradually. Even in H. can~bodgicnsis, in which adult 
zooecia are normally pecliinculate, I cannot find any state comparable to those 
marked c, d and e on fig. .In, pl. ii. 

The parietal niuscles are fully developed in this species and vary greatly in nunl- 
ber of fibres and in arrangement. In the zooeciuin figured on pl. i they consist of a 
nurnber of imperfectly grouped or solitary fibres scattered chiefly on the outer side of 
the polypide. 

In specimens preserved in ~lcoliol tlle roof of the zooecium usually collapses to 
some extent and consequei~tly these muscles are somewhat distorted or displaced. 

The hoinologues of the pyrnmid:ll muscles of the orificial tubule in such genera 
as Pirlrtdicella consist of separate fibres grouped in a solnewhat indefinite manner 011 

each side of the orifice. I t  is not uncommon for them to be, as in the figure, mark- 
edly assymmetrical. 

The polypide, as I have already stated, agrees closely with that  of H. lncustris, 
the general structure of which is discussed and figured in the " Fauna." There is 
considerable variation in the proportions of the different parts of the alimentary 
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canal. This is due partly to the different states of contraction in which different 
polypides are ki!led and partly to changes induced by growth and other physiological 
conditions. 

Tliere are apparently about IG tentacles. In  contracted specimens I cannot see 

the collar. 
The star-shaped aperture by inealis of which a zooecium communicates with its 

parent and daughter zooecia are clearly defined and easily seen in this species (fig. 
8A) .  There is no trace of a funiculus in conuection with them. They are always 

surrounded by wandering cells, which may solnetimes be seen actually over the 
aperture. The rays of the star-like aperture frequently bifurcate so as t o  produce a 

FIG. 8.-Hislobicc r~tnloye~rsis, sp. IIO\. .  

A,-Orifice between two zooecia as seen from within distal zooecium, showing waudering cells 
( x 542). R.-Optical sectlon of wall of circular chamber ( x 542). 

I = circi~lnr un~scle-fibre 2 = internal cellular layer. 1 = Iiorny li1111lg of chamber. 

somewhat conlplicated figure. At the points a t  which buds are given off or a daugh- 
ter zooecium is attached to its parent, the flat marginal nielnbrane is interrr~pted and 
a short peduncle is developed to form the actual linking structure. When adjacent 
zooecia not originally connected are pressed together by the growth of the colony, as 
in the preparation figured on plate i, fig. g ,  the membrane of the older or more 
vigorous zooecium often grows over the membrane or over a part of the roof of the 
younger or less vigorous. 

The ovaries are scattered round the periphery of the zooecial chamber and each 
produces several ova. The testes probably occur similarly but are not developed in 
the preparations I have examined. I t  is possible that the colonies are unisexual. 



CHITASPIS THI,ETTCITS, gen. et sp. nov. 
RG. I.-Lateral view of a part of the type-specimen, showing two polypiferous 

and parts or the whole of three non-polypiferous segments. One of 
the polyps has lost its capitulum. x 46.5. 

ALCYONIDIUM MYTILI , Dalyell. 
FIG. 2.-Retracted polypide from a specimen on a shell of Potamides flz~viatilis 

from the Chilka Lake in Orissa. x ca. 84. 

TRITICELLA PEDICELLATA (Alder). 
FIG. ;.-Part of the rhizome of a specimen from the tail of the sea-snake Enhy- 

dris hardwickii from the TalC Sap, Peninsular Siam. x I o r .  
The stalks of the zooecia have been cut off near the base and have 

probably been somewhat compressed in the process. 

PALUDICELLA ELONGATA, Leidy . 
FIG. 4.-Right lateral view of a zooecium from the roots of a willow tree a t  the 

edge of the Moo-Too creek, Tai-Hu, Kiangsu Province, China. (Stained 
with borax carmine). x ca. 35. 

PALUDICELLA PENTAGONALIS, sp. nov. 
FIG. 5.-Left lateral view (slightly oblique) of a zooecium of the type-specimen. 

(Stained with borax carmine). x 67 .5  
,, 5a.-Orifice and adjacent parts of another zooecia from the same colony. 

(Stained with borax carmine). x cn. 79. 

VICTORELLA BENGALENSIS, Annandale. 
FIG. 6.-'4 group of zooecia from a colony growing on a stick in the Talk Sap, 

Peninsular Siam. (Stained with borax carmine). x ca. 34. 
,, 7.-Polypide (partly expanded) from colony from Port Canning, Gangetic 

delta. a = Cardiac antechamber. c = Cardiac limb of stomach. 
ca = Oesophageal valve. f = Funiculus. i - Intestine m = Car- 
diacmuscle. oe = Oesophagusproper. p = Pharynx. r = Rectum. 
s = Pyloric limb of stomach. t - Tentacles. 

HISLOPIA CABIBODGIENSIS (Jullien). 
FIG. 8.-Terminal part of a branch of a specimen growing on a living shell of 

A~lodotttn froin the south-east part of the Tai-Hu, Kiangs~l Province, 
China. x 22.5. 

HISLOPIA MALAYENSIS, sp. nov. 
FIG. 9.-Zooecium from type-specimen. (Stained with borax carmine). x 

C R  31. 
ROWERBANKIA CAUDATA, Hincks. 

FIG. 10.-Terminal zooecium of a colony from Port Weld, west coast of the 
Malay Peninsula. x cn. 34. 

,, IOU.-Another zooecium from the same colony, showing parietal muscles, 
etc. (Stained with borax carmine). x cn. 34. 

,, 11.-Turo zooecia from a colony from the Talk Sap, Peninsular Siam, show- 
ing the expansion of the " tail ' '  t o  form an organ of adhesion in one 
zooecium and its almost complete absence in another. x cfl. 34. 
t =Testes. 
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EXPLANATION OF PLATE 11. 

Photographs of Polyzoa and Sponges from Fresh and Brackish Water in the 
Malay Peninsula. 

HISLOPIA MALAYENSIS, SP. n0V. 

FIG. I.-Type-specimen (nat. size). 

,, ra.-Part of the same enlarged, a ,  b, c,  dl e = young zooecia in different 
stages of development. 

(The other figures in this plate will be explained in subsequent reports). 
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ZOOLOC+ICAL RESULTS O F  A TOUR IN THE FAR EAST. 

THE MOLLUSCA OF LAKE BIWA, JAPAN 
(Plate 111.) 

By N .  ANNANDALE, D.Sc., F.A.S.B. (Zoological Survey of India). 

A pamphlet on the Mollusca of Lake Biwa, unfortunately for European readers 
in Japanese, has recently been published by the Fishery Department of the Shiga 
Prefecture, which ~naintains a well-equipped station near Hikon; on the eastern side 
of the lake. This pamphlet deals with the molluscs primarily from an economic point 
of view, several species (notably Corbicula viola) having considerable value as food, 
while others (in particular HyrioPsis schlegeli) are sought mainly on account of their 
pearls; but it also contains valuable information as to the distribution of various 
species in the lake and its immediate vicinity, and good photographs of shells are 
reproduced as well as a valuable map illustrating the local and bathymetric range of 
commercially useful genera. I have made use of extracts: which have been trans- 
lated for me by Dr. T. Kawamura, as well as of the figures and map. 

The pamphlet recognises only 21 species (8 of gastropods and 13 of lamelli- 
branchs) as occurring in Lake Biwa and the surrounding pools, ditches and irrigated 
rice-fields. I n  the present paper 33 species are accepted as distinct, 15 of gastropods 
and 18 of lamellibranchs. 

The reason for this difference is twofold-in the first place it is owing to the 
discovery of species either new to science or not recorded hitherto from the lake, and 
secondly to the fact that the anonynlous authors of the Japanese memoir have in 
some cases paid no attention to differences in the shells that recent authorities regard 
as of specific importance. Mr. H. B. Preston ' has described the new species dis- 
covered in the course of my own investigations or obtained by Dr. Kawamura, while 
Haas's as yet incomplete n~onograph of the Unionidae ' has proved of great value in 
the identification of shells of that family. 

The new species are either from deep water, in which they were obtained by 
means of a small dredge and a D-net on the bottom, or else from the lower surface of 
stones near the margin-a type of environment very profitable to the collector of 
Mollusca in lakes. 

The following is a colnplete list of the known Mollusca of Lake Biwa according 
to the nomenclature accepted in this paper ; the species whose names are marked 
with an asterisk are represented in my collection or in that of the late Dr. John 

- - -. .---- ~ ~. . ' Ann. M n p .  Nnt His l .  (8) XVII, yp. i j9-163 (1916). 

Die Uuioniden in Channitz's Syrl. Conch. Cab. (oew. edit .)  IX. il. z (191 I-). 
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Anderson.' Both collections have been presented to the Indian Museum, in whiall 
the type specimens from my own will be preserved. 

List of the Aquatic Mollusca of Lake Biwa. 
GASTROPODA. 

Fam. Succineidae. 
Lithotis japonica* , Preston. 

Fam. Limnaeidae. 
Limnaea fiervia*, v. Martens. 
Limnaea  japonica*, Jay. 
Choanomphalus japonicus*, Preston. 
Clz. japonicus var. perstriatulus* , 

Preston. 
Planorbis (Gyraulus)  bizva81csis,* 

Preston. 

Fam. Melaniidae (contd.) 
Melan ia  niponica*,  Smith. 
Melalzia biwae*, Kobelt. 

Fam. Hydrobiidae. 
Bithynia striatula japonica* , Pilsbry. 

Fam. Viviparidae. 
Vivi#ara ia#onica*, v. Martens. 
Viv ipara  malleata* , Reeve. 
Viv ipara  sclateri*, Ffld. 

Fam. Melaniidae. Fam. Valvatidae . 
.wdlania libertina* , Gould. Valvata biwainsis*,  Preston. 
iMelania mzrltigranosa*, Bttgr. Valvatn nnnandalei* ,  Preston 

LAMEL1,IB R ANCHIATA. 

Fatn. Unionidae. 

Hyvropsls scirlegelz* (v. Rilartens). 
Cristaria plicata* (Leach). 
C r i s l a ~ i a  spatiosa* (Clessin) . 
Pletholoplzus reiniana* ( v .  Martens). 
:l nodonta woodiana* (Lea). 
.-1 j~odonta calipygos* , Kobelt. 
Lunceolnria bilirata* (v. Martens). 
Lanceolarin oxyrhyncha* ( v .  Mar- 

tens). 
Nodularia japanensis* (Lea). 

Fam. Unionidae (contd .) 
Nodulavia biwae* (Kobelt). 
Nodularia  reiniana* (Kobelt) 
Nodularia hirasei*, Haas. 
Nodularia  parcedentata, Haas 
Pseudodon loomis i ,  Simpson. 

Fain. Cyrenidae. 
Corbicula sandai*,  Reinhdt. 
Corbicula viola*, Pilsbry. 
Sf ihaer ium hetcrodon* , Pilsbry. 
P i s i d i u m  casertanum* (Poli) . 

Part I. SYSTEMATIC. 
G A S T R O P O D A .  

Fainily SUCCINEIDAE. 

Genus Lithotis, Blanforcl. 
1863. Lithotis (subgenus of Sicccinea), Ulanforcl, Ann. Mag.  N a t .  Hisl.  ( 3 )  XII, p. 186. 
1914. Lithotis, Gude,  Faun. Brit .  I n d . .  hIoll. 11, p. 457. 

Except for the Japanese forn~,  the true affinities of which are doubtful, this 
genus has been recorded hitherto only from the west-central part of Peninsular India. 

- - - -- - - 
' See Mollendorff, Jonrn. As. Soc. Ijolgal LIV (z), py. 53-08 (1885) .  
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Lithotis japonica, Preston. 

(PI. 111, fig. I.) 

1916. Lithotis jnponica, Preston, Ann. Mag. Nut. Hist. (8) XVII ,  p. 160, pl. ix, figs. 6, 6a. 

Colonel Godwin-Austen writes that he is very doubtful of the generic identity of 
this species with the Indian forms, which seem to be amphibious rather than strictly 
aquatic in habits. 

The Japanese mollusc is found clinging tightly to the lower surface of stones in 
shallow water. It is not uncommon a t  Chikubushima, and I took a specimen a t  ZCz6 
near Otsu. A dead shell was also dredged in the middle of the southern part of the 
lake. The animal as a rule insinuates itself into small concavities on the surface of 
the stone in such a way that its shell fits close and becomes extremely inconspicuous. 

Family LIMNAEIDAE 

Genus Limnaea, Lamarck 

Limnaea pervia, v. Martens. 

1879, Limnnen fievuiu, Kobelt, Abh. Sei~ckenberg. nut. Ges. X I ,  p. 389, pl. XV, figs. 5 ,  6. 
1885. Limnae~rs Peruiws, hfollendorff, Joicm. .4s. Soc. Bengal LIV (z), p. 66. 
1886. Limnneus fiervia, Clessiu ill Chemuitz, Syst. Conch. Cab. ( e d .  Kuster) I ,  pt. XVII, 1,ilnnei- 

den, p .  388, pl. liii, fig. 6. 

This species appears to be scarcer in the vicinity of Lake Biwa than L. jafionica. 
A small specimen was taken alnoug weeds in shallow water in the southern part of 
the lake and a larger one in a ditcli a t  Hikon6 

The species was originally described from N. China and has been recorded from 
Tokyo (Yedo). 

Limnaea japonica, Jay. 

1879. Limnaea japonica, Kobelt, op. ci l . ,  p. 390, p1. xv, figs. 2-5. 
1886. Limnnews jnfionicus, Clessin, op. cit . ,  p. 382, pl. l i i ,  lig. 6. 
1887. Limnneus inponicun. Mollendorff, op. cit . ,  p. 66. 

I did not find this species in Like Biwa, but i t  is abundant in ditches and rice- 
fields at Hikon6 on the eastern shore and doubtless a t  other places in the neighbour- 
hood. 

I t  is known from Hokkaido and Shikoku as well as from the Main Island of 
Japan. 

Genus Choanomphalus, Gerstfeldt. 

1909. Choanompbnlus, I,indhol~n in Korotneff's lViss. Ergebn. Zool. Exp. Bniknl-See IV (hIol- 
lusken), pp. 8, 93. 

The genus was a t  one time regarded as peculiar to Lake Biwa. According to 
Lindholm, however, it has also been reported from other parts of Siberia, from 
Thessaly and Macedonia, while there are species attributed to Planorbis from both 
western Asia and America that may possibly belong to it. 
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Choanomphalus japonicus. Preston. 
1916. Choanom~halus  japonicus, Preston, op.  cit . ,  p. 160, pl. ix, figs. 2, za-zc. 
1916. Choanomplralus jnponicrcs var. perstrintrtlus. Preston, op .  c i t . ,  p. 161, pl. ix, figs. I, ~a-1c .  

This species and its variety perstriutulus are apparently not uncommon on the 
lower surface of stones a t  the south end of Lake Biwa. They are not known from 
any other locality. 

Genus Planorbis, Guettard. 

Planorbis (Gyraulus) b i w a e n s i s ,  Preston. 
1916. Planorbis (Gyrarrlus) biwaensis, Preston, op .  cit . ,  p. 161, pl. ix, figs. 3, 3a-3c. 

Planorbis (Gyraulus) biwaensis also occurs in considerable numbers, but not very 
abundantly, on the lower surface of stones a t  the south end of Lake Biwa and is not 
yet known elsewhere. 

Family MELANIIDAE. 
Genus Melania, Lamarck. 

Melania libertina, Gould. 

1879. ~Ue lan ia  libcrlina, Kobelt, op .  cit . ,  p. 412, pl. xviii, figs. 2-8 : pl. xix, figs. 2-5, 8. 

1879 Melanin relitern, i d . ,  op .  cit . ,  p. 416. 
1874.  melanin libertinn, Brot in Chemnitz, Svsl. Cortch. Cab.  (en.  Kuster) I ,  pt. XXIV (Mel-  

anincecn), p. 59, pl. vi, fig. 14. 

1874 .Melanin retifern, i d . ,  op .  cil . ,  p. 60, pl. vi, fig. 16. 
1902. i\lelanin libertirzn, Pilsbty. Proc. .4cad. Nnt .  Sc i .  Plcil. LIV, pp. 119, 120. 

At least two colour-forms of this species occur in the neighbourhood of Lake 
Biwa. One of these, which corresponds both in colour, in sculpture and in size with 
.If. retifeva, Tryon, is fairly abundant on stones in shallow water a t  the south end of 
the lake. .A much larger but otherwise similar form occurs in ditches near Sakamoto 
on the hills above the western shore. In ditches and irrigation channels near the 
fishery station a t  HikonC on the eastern shore I found a large and very dark form, 
apparently the forma typica of the species. Young specimens of this form differ in 
colour from retifern, being not only darker but lacking all trace of reddish bands. 

The species appears to be distributed throughout Japan, from Hokkaido to 
Formosa. It has many phases and varieties. 

Melania multigranosa, Bttg. 

(Pl. 111, fig. 2, A-E.) 

1874. Melanin niponicn. Brot, op .  cit . ,  p. 338 (in part), pl. xxxiv, fig. Ioa (not 10). 

1879. ~Meln~ria n ipo~r i c~z ,  Kobelt, op.  c i t . .  p. 415, pl. xix, figs. 5-7, 10-14. 
1886.   melanin (Semicrrlcospirn) multigmnosn. Boettger, J h .  d .  Mnlnk. Ges.  XIII,  p. 7 .  
1902. :Melanin mulligrnnostl. Pilsbry, op.  c i t . .  pp. 119, 120. 

This species is one of the commonest molluscs in the take and occurs both alnollg 

weeds and on a clean sandy or muddy bottom a t  practically all depths. We took two 
large and much eroded shells a t  a depth of about 41 fathoms; these were the stoutest 
examples I saw. At some places in the lake, for what reason I am unable to say, 
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all the shells appeared to I)e dwarfed, but the external sc~~lp ture  is not correlated in 
ally way with environment The .;pecie5 is extremely variable in this respect. 

The typical for111 has been fo~rucl only in Lake Biwa, but specimens of " var. 
11221201, Smith ,' ' tlie identity of \vhicll is very doubtful, have, according to Rrot, been 
recorded from Porlnosa by Mollendorff 

Melania niponica, Smith. 
(PI. 111, fig. 3 ,  A ,  B.) 

1874 . I lcltcnia r r r ' ~ o t i i c ~ r ,  Hrot, o p .  ( . i t . ,  1,. ,338 (in part), pl. s x s i r .  fig. 10. 

1902. Alelogtin ~r ipot i icn ,  l'ilsl,ry. o p .  c i l . ,  p.  119. 
1902. ? .l/felcln;(r ;(fpotiicir, i d . ,  oh. c i l . ,  p. 120 ( ?  / ( i f i s r l ) .  

Although this species closely resenlbles ,If. hizane, Kobelt, i t  is easily distin- 
guished by the structure and for111 of the ~noutll  of the shell (see pl. 111, figs. 3 ,  A ,  B) 

AT.  ~ z i p o ~ z i c a  is only found on rocks or stones, on which i t  is very abundant. 
The typical forin occurs with M .  l ihcrti j ta on small stones a t  the south end of the 
lake, but a t  Chikubushima and other places where rocks descend vertically into the 
water to considerable depths, a much larger and more deeply sculptured phase occurs 
in great abundance. Specinlens from small stones on the landing stage a t  Chikubu- 
shillla provide, however, an almost complete transition between the two phases. 

The species is only known from Lake Biwa. 

Melania biwae, Kobelt 

(Pl. 111, fig. 4.) 

1879. ,Mclnrtzn biwae,  Kobelt, o p .  cr l . ,  p. 416, pl. x i s .  fig. 0.  
1902. Melnaicl  b i ~ a n c ,  I ' i l s l~r~ ,  o p .  r ~ t . ,  P I > .  TH), 120. 

This species is found on the rocks a t  Chikubushima with M. izipo?zicn It is 
apparently scarce, hut its resemblance to M. ~ i t p o i ~ i c a  has probably led to much 
confusion. 

I t  is only known from Lake Biwa. 

1:amily HYZ)RORIIDA4E. 

Ceuns Bithynia, Gray. 

Bithynia striatula var. japonica, Pilsbry. 
1901. Bit I ty?l in slrirrlr~ltr vnr j~iporrictr, Pilsbry, Proc .  . lc ird.  N n t .  S c i .  P h i l .  LIII, p. 4 0 5  
1902. Billtytritr s/rinltrln vnr.  ~ n p o , i i c o ,  i d . ,  ;bid., LIV,  1,. 121, pl. i s ,  figs. 9-12. 

Two specimens taken on a stone a t  the edge of the lake near Z6z6 agree exactly 
with Pilsl~ry's figure 9 of a specimen from Hidachi. The form is probably not really 
lacustrine : Iny examples were taken in a backwater almost separated from the lake. 

The su1,species is only kno\\ln from a few localities in the Main Island of Japan, 
in which it is widely distributed ; Lake Biwa being near the middle of the known 
range. The typical form is found in China and Cambodia. Heude ' says it is com- 
mon in all the lake systems of the Rlue River. 

--  - . - - ~  - -  ~ - - ~  - -  

' ~ l ~ O f ~ , .  ~\'a~. l l i ~ l .  1-'1?1>1p. C/,;IIOLC, I ,  .llo/i. ~ ' P ( I I !  d ~ t t ~ . c ,  p, 171, , > I .  slii, figs. I I .  II:I ( ?  13S2) 
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Fainily VIVIPARIDAE. 

Genus V i v i p a r a ,  Lamarck.. 

V i v i p a r a  j a p o n i c a ,  v. Martens. 

1879. Pnlutli~ta jnporlicn, Kobelt, o p ,  c i t . ,  p. 404, pl. xi, fig. I .  

1897. Pal~ td ina  oxytropis var. jnpolzicn, Iwakawa, Aanol .  Zool. Jnpon.  I ,  p. 88, pl. V, fig. 17. 
1902. Vivipnrrrs j n p o ~ l i c ~ ~ s .  Pilsbry, Proc. Acnd. Nn t .  Sc i .  Phi l .  LIV, p. 117, pl. ix, fig. I .  

1909. Viuiprrra jnponicrr, Kobelt in Chemnitz, Sys t .  Conch. Cah. ( ed .  Kuster) I ,  pt: X S I  (2), 

Pnludina, p. 99, pl. xv, figs. 1-4. 

This is not a lacustrine form, though i t  niay perhaps be occasionally found in  
the lake. It is abundant in rice-fields near Hikone 

Pilsbry records the species from Yamashiro, and Iwakawa from Kikuchu in the 
north-eastern part of the Main Island. 

V i v i p a r a  malleata, Reeve. 

1879 Ptrlrldinn slelmnphorrr, Kobelt, op .  cit . ,  1). 406, pl. xi, figs. 4, 5. 

1897. Pnlrtdinn slellnnphorrr, Iwakawa, op .  c i t . ,  p. 85, pl. v, figs. 1-4. 
1902. Viuipnrrrs ~~anllentirs, Pilsbry, op .  cit . ,  p. 116, pl. ix, fiys. 6, 7. 

1909. T'iuiporn ~rznllenlrz, Icobelt, ofi. cit . ,  p. 104, pl. xv, figs. 8, 9 ;  pl. xvii, figs. 8-13. 

V. ntnllentn is an inhabitant of small pools of water ; it is very coinlnon irl those 
round the Miidera monasteries on the hill behind Otsu. I saw no specimens in the 
lake. 

It is widely distributed in Japan, fro111 the extreme north of the Main Island to 
the Liu-Kiu Is. and Formosa, and is closely related to the Chinese 17. stelmaplzora, 
with which it was formerly identified by some authors. 

V i v i p a r a  s c l a t e r i ,  Ffld. 

1879 Pnlrtdi~tn irtgallsiartn, Kol,elt, (nec Reeve), o p .  c i t . ,  p. 408, pl. x, figs. 14-18 ; PI. xi. fig. 2. 

1897. Pnlu[linn i~zynllsinrtn, Imakawa, A ~ l n o t .  Zool. J n p o r ~ .  I ,  p. 86, pl. V, figs. 5-7. 
1902. Viuipn?ids sclnteri, Pilsbry, op.  cit . ,  p. 118, pl. ix, fig. 4. 

1909. Viuipnrn sclrrteri, Kobelt, op .  cil . ,  p. 102, pl. xvi, figs. 1-9 ; pl. xvii, figs. 1-5. 

This is one of the coinlnonest molluscs of the lake, occurring both among weeds 
and on a bare bottom with M. mzdtigmlzosn, Corbicula viola, etc. We took speciinells 
a t  a depth of about 43 fathoms. 

We have in the Indian Museum specimens from the late Dr. J .  Anderson's lap- 
anese collection labelled ' '  Palrtdilza pse~idoingtrllsiancl, Nevill," but this appears to be 
a nomelz nudunt. 

The known range of the typical form of the species embraces the central part of 
the Main Island of Japan. There is some doubt as to the varieties that have beell 
described and Pilsbry is of the opinion that V.  sclntevi may be no inore than a variety 
oE V. Irislricus, which is known from Kagoshima to the south. 
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Family VALVATIDAE. 

Genus Valvata, Miiller. 

Valvata biwaensis, Preston. 
(Pl. 111, fig. 5.) 

1916.  Valvata biwaensis, Preston, ojb. cit., p. 161,  pl. ix, figs. 4, 4a.  

V. bzwaensis occurs abundantly on a muddy bottom in the deeper part of Lake 
Biwa. It is not known from any other locality, but does not appear to  differ greatly 
from the only other species (except the closely allied V. ajz~zandalei) recorded from 
Japan. This species (V. jafionica, v. Martens), which has not been figured, was des- 
cribed from a single specimen taken in Hakon6 lake, a much smaller but deeper body 
of water situated near the Pacific coast of the Main Island of Japan not far from 
Sagami Bay. 

Valvata annandalei, Preston. 
(PI. 111, fig. 6 .)  

1916. Vnlvata annandnlci, Preston, op. cit., p. 162, pl. ix, figs. 5,  5n, 5 b .  

V. artnnndnlei occurs with 17. bi~ant'nsis, but not so abundantly. I t  is perhaps 
no Inore than a variety of the other ; so far as general forin is concerned I have seen 
inany intermediate shells, but the differences in sculpture appear to be constant. 

LAMELLIRRANCHIATA. 

Family UNIONIDAE. 

Genus Hyriopsis, Conrad. 
1900. Hyriopsis, Simpson, Proc. U .  S. Not.  M I I S .  9x11, p. 57s. 

The genus is widely distributed in the mainland of south-eastern Asia, from Siam 
to eastern China, and occurs in Borneo. Only one species is found in Japan. 

Hyriopsis schlegeli (v.  Martens). 

1879. Unio schlegeli, Kobelt, A M .  Se*acke,tbev. nrrl. GCS.  X I ,  1). 421,  pi. xiv. 
rgoo. Hyriopsis sclzlegeli. Simpson, op. cit . ,  p. 581 .  

This species is fished, chiefly on account of its pearls, a t  several places on the 
east side of Lake Biwa in moderately deep water. I t  is apparently endemic in Japan, 
but I cannot find any particulars of its general distribution. 

Genus Cristaria, Schumacher. 
1000. Crislaria, S~IIIPSOII,  O F .  t i t . .  p. 583. 

The genus (s.s.) is known froin three species, two of which are recorded from 
Japan. Both of these are represented in lily collection from Lake Biwa. One of 
them occurs also in tlie Ainur district and in China and Cambodia, while the other is 
endemic in Japan. The third species (C. Izevcz~lefl, Middendorff) is found in eastern 
Siberia, the Alnur region and north China. The genus as a whole has, therefore, a 
lnore northerly distribution thall Hyv~ops~s. 
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Cr i s t a r i a  p l ica ta  (Leach). 

(Pl. 111, figs. 7, 8.) 

1879. Dipsas plicntn ( s . s . ) ,  K o b e l t ,  up, cit . ,  p. 429, 111. xv i  ; 111. xv i i i ,  fig. I .  

1X7q. Dipsns plicrit~ts, Heude, Cu~zcB. Flrcv. N n ~ c k i ~ l g  V ,  pls.  xxxi i i ,  x x x i v .  

The species has a considerable synonomy (see Simpson, op. cit.)  and appears, to 
judge froin Heude's plates in the Coizclz. Fluv. Nanking, to reach a larger size in parts 
of China than it does in Lake Biwa. I n  Japan it is often confused with H. hercJea, 
which does not occur there, and with C. spntiosci and PletlzoloPhus reidana. Kobelt's 
pl. xvii represents C. spntzosa. 

The shell of C. plicatn undergoes considerable changes in form in the course of its 
growth. Adult and half-grown speciinens are well figured by Kobelt on his plates 
xvi and xviii ; photographs of still younger shells are reproduced (natural size) on pl. 
111, figs. 7, 8 of this paper. Young individuals were dredged from a depth of over 40 
fathoms, but were also found in 5 fathoms. 

C. plictrta has a wide range in north-eastern Asia and occurs also in Cambodia. 
It is colnmon in Japan, where it is fished for its pearls and as food. 

Cr i s t a r i a  spa t io sa  (Clessin). 
I .  L)ipsos plicatn \.ar. iupotricn, K o b e l t ,  op .  c i t . ,  1). 431, pl. xv i i .  
1000. Cristnri(t sp(rtiosn. S i~t l l ) son,  op .  cil . ,  11. 584 .  

This species seems to be less common in Lake Biwa than C. plicata. We obtained 
several specimens froin a large pool a t  Kolnatsu on the western shore of the lake. I t  

is probably a shallow-water form and is only known from Japan. 

Genus P l e tho lophus ,  Simpson. 
1900. l'lcllrolophrrs ( su l~genus  o f  Cristnrin),  S i l l~pson ,  OF. cit . ,  p. 585. 

This group of species is regarded by Simpson as a suhgeilus of Cristaria, but is 
distinguished by the vestigial hinge-teeth of its shell. The speciesoccur in Cambodia, 
Tonkin, China, E.'ormosa and Japan. 

P l e tho lophus  r e in i ana  (v. Martens). 
1Sj5. ( , ' r i~t ( i r~' ( i  rci~ri~r~rrr,  1,. M a r t e ~ ~ s ,  11,. d.  ~bf(tl(rk.  (;t7v. 11, 1). I,$(), pl.  iii, lig. I .  

1c)oo. C:rirlr~rirr reirrinnrr, S impson,  op .  c i l . ,  p .  jH5. 

I t  is doubtful whether Kobelt's description and figures (ofi. cil., p.  432, PI. x i i~  
fig. 4 ; pl. xxii, fig. 2 )  represent this species. My own shells are relatively nlucll 
broader; superficially they ;ire not unlike those of Cristurio spatiosrr. They are fro111 
a ~ o o l  a t  Komatsu. '1'11e true l ) .  veirtini~r~ is found only in Japan. 

Genus Anodon ta ,  1,amarck. 
1t)ol).  : l~~orio~t lr t ,  S ~ I I I ~ S O I I ,  op .  ( . i t . ,  p. 020. 

The genus (s. I . )  is widely tlistrihuted in the Palaearctic ancl Nearctic Kegiolls, 
i l  few species penetrate into the outlving districts of the Oriental liegion, but llone 

. ~ 

' Sllell\ . l r v  I I - W I  I I I  t l ~ c .  ~ ~ r i g l ~ l ~ ~ n u r b o u d  of Sor,cll<jrv n.; bailer, I I I  l i s l ~ i ~ ~ ~ l ~ ~ , ; l l s .  
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occur in Africa or South America. Both the species to  be considered here belong 

to Simpson's " Group of A .  woodiana " (op. cit., p. 637), which is confined to Tonkin, 
Chilia and Japan. 

Anodonta woodiana (Lea). 

(PI. TII, figs. 9n, 9b.) 

~ o o o .  .41iodo11/(1 ce~oodia~rn. Si~~lpson, o p .  r i t . ,  p. 637. 

This species has an extensive synoiiomy (see Simpson). I arn doubtful whether 
tlle specimen referred to  it by Robelt (op. cit . ,  pl. xx, fig. I) really belongs to  it  and 
Sitnpson (of. cit., p. 630) is not convinced that  i t  occurs in Japan; but I have a 
specimen from Seta a t  the south-east of Lake Biwa that  is only distinguished from 
Chinese examples from the Tai-Hu by the darker shade of its epidermis and of the 
margin of the inner surface. A valve of this specimen is figured on plate TII. It 
was taken with examples of A .  cnlifiygos and differs froin Kobelt's figure in being 
relativelv broader,shorter and more tumid, aud in having the anterior tnargin shorter 
and the posterior part of the shell more produced. 

A .  woodia~tn is widely distributed in China, Cambodia and Siam. Possibly it also 
occurs in the Atnur region, but it appears to be mainly a southern forin. 

Anodonta calipygos, Kobelt. 

1879. :l~rociouttr ~ n l f p ) ~ e o s  Kol~elt, o p .  cit . ,  p. 435, pl. xix, fig. I. 
1900. A l ~ o d o ~ ~ t n  colifi)~gos, Sin~l~son,  o f .  r i f . ,  p. 641. 

This is the corninon .I~lodo?itn of Lake Biwa. I took specimens a t  Seta and off 
Komatsu, a t  both places ill shallow water. I t  is, I helieve, common a t  Hikone in 
ditches at the fishery station and is used there for feeding fish; hut I have not 
exatnilled specimens at all closely from that  locality. 

The specie? is only known from Japan, but the locality of the type-specimen is 
not stated precisely 

Genus L a n c e o l a r i a ,  Conrad. 

1900. I .nr i ,~eol~~rin  (section of ,Vorl~tlnrin). Si~l~pson, oh.  c i t . .  p. 806. 
rqrr .  Lnrrcrolnri~r. TTnns, Dirs Uiriouidctr in Chelnnitz. S v s t .  C o t ~ c 1 ~ - C a b .  (ne\r edition) IX.  ii 

( 2 ) .  P. 4.: 

This genus is peculiar to Totlkirl, Chitla, the Amur region and Japan. Two spe- 
cies occur in Japan, hot11 of ~vhich are represented in m v  collection frotn T,ake Riwa. 

Lanceolaria bilirata (v. Martens). 

rqrr .  I.rr~rcrol~rrirr hil inr/~r.  Haas, oh. cit . ,  1,. 5.j. [)I. i l l .  figs. 3-5 

The <pecie\ \\.as oriqiually describetl fro111 'Conkin, but Haas has figured a shell 
frotn Jal):ln T did not tliqtinquish it fr,atn L o~\~vlrvrtchrz while a t  1,ake Biwa, but 
\ubsecluet~tly foulid sevetal speciinet~s in my collection. One was taken in the chan- 
nel east of Oki-110-shima on a n~uddy bottom of from 2 to  4 fatho~ns 
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Lanceolaria oxyrhncha (v. Martens). 
1861. Unio oxvrhyrrchrrs, v. Martens, Mnl. Blatt. VII,  p. 57. 

1879 Unio oxvrhynrhus, Kobelt, Abh. Senckenber. nnt. Ges 9 1 ,  p. 420, pl. xiii, figs. 3, 4. 
1900. Nodulnria oxyrhynchzrs, Simpson, Proc. U .  S Nat .  Mus. X X I I ,  p. 807. 
1911. Lnnceolnrio oxyrhyncha, Haas in Chemnitz, Syst. Conch. Cnb. (new edition) IX, ii (z), 

p. 53, pl. iv, figs. I ,  2. 

I have several small specilnens from Lake Biwa. The species has been found 
o~ily in Japan,  but its distribution in tha t  country is imperfectly known 

Genus Nodularia, Conrad. 
I q I r .  .Voirrlo~i(r. Haas, np.  cil.. p. hj .  

I follow Haas as to the limits of the genus, from which he excludes all the Indian 
forms assigned to it by Siil~pson ' and Preston.! Thus restricted Nodulrr~,in includes 
only 2 0  species, all of whicli are found in Japan, China or the  Indo-Chinese countries, 
or in more than one of these. 

Nodularia biwae (Kobelt). 

1879. Unio biwnc, Kohelt, op. cil., 11. 425, pl. sv, figs. 2-1. 
1911. Nodnlnrin biwne, Haas, op. cit., p. 94,  pl. i s ,  figs. 6-8. 

This species is only known from Lake Biwa, in which it is one of the  omn none st 
forms. It is found in water less than IOO feet deep. 

Nodularia reiniana, Kobelt. 
1879. Unio reininnzrs, Kobelt, op. cit., p. 424, pl. XV, fig. I. 

1911. .%'odd(frin reircinttn, Haas, op. cit . ,  p. 97, pl, x. fig. I .  

According to Haas, this species is widely different from all others except N. hira- 
sei,  which lie thinks may be no inore than a lacustrine forin of it. Both, however, 
occur in the lake. I have seine reason to think that  N,  reiniann lives in rather 
deeper water than N. hivasei, or perhaps on a inore mitddy bottom, but  m y  evidence 
is by no means conclusive. The shell of N reilziana, which is only kuown from Lake 
Biwa, seelns to be peculiarly subject to erosioll in the uinbonal region. 

Nodularia japanensis (Lea). 
1870. Unio japalrensis, Kobelt, oh. cil., p. 42.5 pl. xii, figs. I ,  1. 

1911 .  .Vodril(tria ~npnrrensis. Haas, o p .  c i l . ,  p. 85, pl. viii, ligs. 5-8. 

Haas has figured specimens from Lake Riwa and f roln Tokyo (Yedo). The series 
in my collection from the lake shows great variation both in sculpture and in outlille 
and seems to me to include forms iriternlediate between the fovrnn tvpica and the 
variety yokohamerlsis, v. Jhering. The latter came from Yokohama, wliicl~ is only a 
few miles from Tokyo. 

The species is common it1 1,ake Biwa. According to Haas it is related to the 
polymorphic N .  douqlnsiae, various race.; of which are scattereti in China and Japan. 

- - -  .- - 

I O p .  ( 1 1 . .  PI). R c Y r 8 ~ ;  ( I ~ u , ) .  I .  i t  Ilrd., I . r r s l r t l .  M o l l . ,  pp. 135-148 ! 1 0 1 5 ) .  
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N o d u l a r i a  h i r a s e i ,  Haas. 

1911. Nodrtlnrin hivnsei, Haas, o p .  c i t . ,  p. 95 ,  pl. xiia, figs. I, 2. 

The type specimen of this species, which mas o i~ lv  described in 1911, came from 
Yamashiro, a short distance south-west of Lake Biwa. It is by no means uncommon 

in the lake. 

Family CYRENIDAE. 

Genus Corb icu la ,  Megerle v. Miihlfedt. 

1907. Corbiculn, Pilsbry, Annot Zool. Jnpojz.  V I ,  11. 15% 

C o r b i c u l a  s a n d a i ,  Reinhardt. 

(Pl. 111, fig. 12.) 

1904. Colbicz~ln sn~zdnz,  F~scher and Dautzenberg, Miss Pnvie Indo-Chiqze, d!. d i v . ,  111, p. 442. 

1907. Covbzrziln snndoi,  Pilsbry, o p .  c i t  , p. 1j7, pl. v ~ i ,  figs. 17, 18 

The name C .  sandaz is usually applied to the  coinlnon Corbiculn of Lake Biwa , 
which provides a well-known food-product. I believe this, however, to be incorrect, 
for 1 was able to  find very few specimens in the lake in which the ribs were not 
developed on the inedian portion of the valve-a character that Pilsbry regards as of 
prinle importance in distinguishiilg C. sandaz from his C .  violn. The only specimens 
in my collection that have this character were taken in the channel east of Oki-no- 
shima a t  a depth of between 2 and 3 fathoms. They are small, the largest shell 
being I 3 inin long and 13'3 mm. high. Their outer surface is pale olivaceous stained 
with black The inner surface is whitish stained with pale violet on the hinges and 
with brown on the lower inargin 

The true C. sagzdaz is not known north of Lake Biwa, but  has a wide distribu- 
tion in the qouthern islands of Japan proper It has also been recorded from Tonkin 
(see Pischer and Dautzenberg). 

C o r b i c u l a  v io la ,  Pilsbry. 

(Pl. 111, fig. 12 . )  

1907. Covhiorla ainln, Pilsbry, o p .  r i l . ,  p. 158, pl. vii, figs. 7-10. 

I have no doubt that  this is the coininon species of Lake Biwa, but  Pilsbry had 
11ot specimeiis of the largest size before hiin i n  drawing up his description. My 
largest shell is 31 Inm. long, 28 inin. high, and 18 inm. thick when the two valves are 
together. Shells of this size are very asj~mmetrical and have the posterior end tnuch 
produced and distinctly truncate. The nymph and the inner surface of the upper 
cavity often have a peculiar coral-pink colour and the extreme lower margin is tinged 
with brown. Roth the exact shape of the shell and the breadth of the nymph vary 
collsiderahlp. The extern;~l surface is stained with black. Small shells are inore 
s~nlmetrical,  less brilliantly coloured inside and brighter externally, often bearing 
wncentric and alternating pale and dark bands. 
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The typical form is found in 1,ake Biwa a t  depths oi Fro111 about 2 to  zg  fathoms, 
as a rule on a sandy bottom. In  the deeper part  of the  lake, on a rnuddy bottom in 
about 43 fathoms, I took a few specimens of what appears to be a dwarfed form. 
The largest shell is 11 mm. long, 11 mm. high, and 8 mm. thick with the two valves 
together. I t  is both relatively shorter and inore globose, as well as being tnore sym- 
metrical than the typical form; the hinge-structure is identical. I consider these 
shells dwarfed and not merely young because they are relatively shorter, as well as 
being thicker, than young shells of the typical form. The colour of the inner surface 
is also darker. Externally the shells are pale olivaceous green stained with a darker 
shade and with obscure narrow vertical rays of a reddish tinge. 

A very peculiar polyzoon of the  genus Pnlrldicella is often found growing on the 
posterior end of the shells of this species, while the sponge Spolzgilla clementis not in- 
frequently settles on the same part of the shell and sometimes suffocates the animal 
by its growth. 

C. viola is only known from Lake Riwa. 

Genus Sphaerium, Scopoli 

1001 S b h ( l e r i ~ l ~ ~ l ,  Pilsl~ry, Proc. . Ic ,r( / .  .Vat. S c l .  Plrll. 1,111, 11. ,+(I(, 

According to Pilshry, all the Japanese specie5 of this genus, of whicli only four 
are a t  present known, belong to the subgenus Calycul inn.  

Sphaerium heterodon, Pilshry. 

(Pl. 111, fig. 13.) 

1901 S ~ ~ / I ( I ~ ~ ~ L I ~ I I L  k ~ t c r o d o u ,  P~l$l>r> , o / ) .  C I ~ . ,  1). 400. 

I have not beer1 able to  reEer to  the original description of thih spccies in Pilsbry's 
Cul. rM(rr .VIoll. J n p . ,  but from the same aubhor's remarks in the paper quoted above 
and from the figure given in the pamphlet on the bfollusca of T,akc niwa pul~lisl~ed 
by the Shiga Fishery Department, I take the  form coininonly found in the district to 
be S. heteorodon. 

I did not find any specilnens of Splznevizcm 111 Lake Biwa, but obtained a fair 
series from ditches in the fishery station a t  Hikon6 The species was orginally des- 
cribed from the northern part  of Kiushu, the inost southerly of the  larger islands of 
Japan proper. I t  has not, so far as I am able to  say, been found further north th~11 
Lake Biwa. 

Genus Pisidium, Pfeiffer. 

I ~ I . < .  l ' i . ~ i d z ~ ~ ~ n ,  13. 13. \Voo(livat~l, Cnt. Brit.  l ' i s z d i i i ~ ~ t  Br i t .  I I ~ I I Y . ,  11. 31.  

Only two species of this Holarctic genus have as yet been foulld in Japan, namely 
P. jtzponic~b?n,~ Pils. & Hir. from a lake in Hokkaido and P. casrrtanzt~~z (Poli), a wirlely 
distributed Palaearctic species of which I obtained specilllens in T,ake Biwa. 
.- - - -  . . - .- -- 

I P r n r .  Acnd. Snl .  Sci. I'hil. LS, p ( 5 ,  fia. I (1904). 
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Pisidium casertanum (Poli). 

(PI. 111, fig. 14.) 

19oc). Pisidirrrr~ (Flrtmirriirtc) duhirrttr, Lindhol~n in Korotueff's IViss. Ergebrr. Zool. E x p .  
Uniknl-See, I\. (dbolltrske~r), p. Xg, pl. ii, Ggs. 45, 46. 

191b. Pis id i r r~~ t  cnserlni~~~rtr form Iacrtslris, Preston, z4lllf.. lldng. iVlzt. Hisl .  (8 )  S V I I ,  11. rGz. 

Shells froin 1,ake Bi~va are referred by Preston, apparently in consultation with 
B. B. Woodward, to the " fo r~na  lncitstvis," but are said by the latter to be rather 
more oval than usual. I take i t  that the " forlna lnct~strzs " is the phase mentioned 
by Woodward (op .  c i t . ,  p. 36) as " a  lake or still water form, which almost 
amounts to a variety " This phase is characterized as being rounder than the type 
and more compressed and having the hinge, which is narrower and lighter, less arcuate 
and with a less pronounced flexure. 

Of all the numerous phases and races of P. cnsertanicnz described by various 
authors and not regarded by Woodward as even on a level with his " lake or still 
water form," shells froin I,. Biwa resemble most closely those from shallow water (one 
fath.) in I, Baikal to which Lindliolm gave the name P. dzcbilrm. They differ only 
in being a little smaller and a trifle inore compressed, and probably in  greater fragility 
and translucency-all characters commonly associated with life in deep water. 

The following tables illustrate the  resemblances and differences so far as measure- 
ments (given in milleinetres) and proportions can 

Deep-watcr Rlwn Plzase. Shnlloza-water Baiknl  Plznse (dubium). 
Length 4.8. 3.6. 3 . 9  3.9. 4.0. 4.04. 6.0. 5.9. 5.0. 
Height 3.2. 3'1. 3 . 0  3.2. 3.3. 3 . 2 .  4.8. 4.8. 4.0. 
Thickness 2.06. 1.9. 1.8. 1.9. 2.0. 2.06. 3-2. 3-1. 2'7. 
Height to length (average) r : 21 I : 24. 
Thickness to height I : 1.64 I :  1'51. 
Thickness to  length I : z I : 1.88. 

Two other "species" from I,. Baikal ( P .  1nnc~6ntlbnz and P. tvigonoides, Dybows- 

ki) are considered by Woodward as synonymous ~vitli P. case~~tnnztnz. They were 
both found in 20-60 fatlioms and differ notably froin P .  drrbiz~nz in their prominent 
umbones, a feature noted by Clessinl in deep-water forms of the genus from Swiss 
lakes but conspic~~ously absent from the deep-water Japanese speciinens. Though 
Dybowski and Kobelt place these two Siberian forms in different subgenera (P. macu- 
lntunz in Flztmi~ziita and P. tvigoi~oitlcs in Fossnrz~za) i t  is by no means certain tha t  
they are inore than growth-stages of a single form. 

P .  c a s e r t n ~ z ~ m  is very abundant in I, Biwa a t  depths greater than about 17 
fathoms It usually occurs on a bare inuddy bottom and is found with Vt.rlvntn 
birvcrcrzsis and V .  niciznicdaler. L,. Baikal is the  only other Asiatic locality from 
which any pbase of the species has yet been recorded, but it is wide-spread in Europe. 

I See lCobcll ill tllc new eclitio~l 01 Ross~ l~as . i l e r '~  Irorr.  Ln~rA-!<rrd .<ttnrwncsrr Al( l l1 .  S ,  pp. 32, 3 .  pl. cclssis. fig. 
1807 : 1'1. rclxxxi, fig. ~ R o g  (1go3). 

131111. Sor .  Vnttdoise ~Vnl. Sci. XI\!, p. 240, pl. iii  (1877). 
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Part  11. GEOGRAPHICAL. DISTRIBUTION. 
The rn7jority of the molluscan genera found in Lake Riwa fall into one of three 

geoqraphicll csteyories-either they are practically cosmo~~oli tan in distribution, or 
they hsve a wide range in the warmer regions of the world, or else thev are found on 
the mxinl~nd and islands of eastern Asia. 

To the first of these cateqories belonq I , inz~zarn,  Plaitovhis, Bithv.rtia, Vivipora,  
Sphzer i~dm and Pisiiitcm. The tropical and subtropical genera not restricted in range 
geographically in-lule only Jdeln~zin ancl Covbiculn ; while Hyrio f i s i s ,  Cristnvicr, Ple- 
tholopltrss, Lz~zceolnvin, iVoIr~l  w i n  and Pserrdo.loiz are characteristically eastern Asiatic. 

Anodonla and Vnlvntn are essentially Palaearctic genera, though species of the 
foriner occur in tropical Asia. Th: range oE Litltotis a113 Clzo:~izoi~zhlzzlt~s is evidently 
as yet but  imperfectly known. The former has been recorded only from Peninsular 
India and from L2ke Biwa; while the  l i t t e r ,  best kno\vn from 1,ake Baikal, occurs 
also in the eastern Mediterranean region and possibly 011 the Pacific side of North and 
South America. 

Of the cosmopolitan genera i t  is unnecessary to say more a t  present : of the two 
tropical and subtropical genera it may be noted tha t  in both cases the range extends 
rather further north in eastern Asia than it does in the West. The eastern Asiatic 
genera seem to  represent two elements, one c e r t ~ i n l y  southern and the other possibly 
northern in origin. The double irn~nigr.ition will become clearer if we consider with 
these mainland types the Palaearctic genera TTalvafn and A.ito$ofztn, and also Pisidium,  
the rang- of which is s x n - w h ~ t  anom~lous  so far as Japan is concerned. Aizodolztn, 
i t  is true, do:; not provide strong evidence, for some species are widely distributed 
over the wxrm-r p u t ;  of the Far  East.  Cristrrrin, however, appears to be mainly 
northern ; Hyviopsis ,  Lrr~tceolnvin, Pser~dodoii and possibly Nodz~lar ia  mainly southern. 
Vnlvnla is o~ l ly   know:^ in J a p m  a t  present from two dcep l ~ k e s  in the Alairi Island ; 
its species are found in Europe, Northern Asia and North America, and i t  is probable 
that no true representative occurs in the tropics. P i s i d i z ~ m ,  though several species 
are found in tropical Asia, is only known as yet, so far as the Japanese islands are 
concerned, from the almost sub-Arctic Hokkaido and from Lake Biwa. I t  is possible 
that the small size of the shell has caused i t  to escape notice in other localities, but 
the abundance of P. cnsevto~zu~n in the deeper parts of Lakc Biwa, though i t  does not 
entirely preclude this point of view, is nevertheless opposed to  i t .  

The status of Lake Biwa as the meeting place of two lines of migration from 
the north and from the south respectively will become still clearer when we disc~lss the 
distribution of species as distinct from tha t  of genera. 

It is convenient to consider the species under three headings, t o  include (1) 
those that  are apparently endemic in the basin of the lake, ( 2 )  those tha t  are endemic 
in the islands of Japan, and (3)  those that are found also on the mainland of Asia. 
They may therefore be listed as " Endemic," Japanese9' and " Mail1latld." Omit- 
ting for the present varieties and local races (subspecies), 33 species of aquatic Mol- 

lusca are known to  occur in the lake and its immediate surroundings. As will be see11 



Mollusca of Lake Riwa. 5 5 

from the three lists that  follow, 11 of these are known only from the basin of ~ a k e  
Riwa, and I5 from Japan;  while 7 have been found also in eastern continental Asia. 

Endemic. Japanese. Mainland. 
Lithotis juportica. L z m ~ z r ~ c a  japonica. L i m ~ z a e a  pervia. 

Choalzomphalus jqbolzicus. M c l a ~ z i n  1iberti.n.a. Bitlzynia striatula.  
Pla~zorbis  (Gyrau lus )  bireur- viviparn laponica. Cvistnria plicata. 

ensis.  V iv ipava  nralleata .4nodonta woodiana. 
V i v i p a m  sclateri. 

Alelarzia mul t igra~~ostr  . Lagzceolaria bilirata.  Hyr iops i s  schlegcli. 
Melania ~zi f io~zica.  Corbicula sandai .  C1,istnr i n  spatiosa. 
Melanin biwnc. P i s i d i u m  casertalzum. P l ~ t k o l o P I ~ i ~ s  r e i ~ z i n ~ t a .  
Valvata  biwae~zsis .  Agzodo~zta ccllipygos. 
Vnlvata  am.na~tdalei. I,a~zceoli~ria on.yrlz)~~zcha. 
Nodularia biwae. Nodzllarin japaltelzsis. 
Nodulnria r e i ~ z i a ~ z a .  lVod~claria hirczsei. 
Corbiculn violtr. . N o d ~ ~ l n r i a  ptirccdc~zttrla. 

Pseztdodon l o o ~ ~ z i s i .  
Spltaer~zirn hetevodolz. 

Of the species apparently endeniic in the lake two hold a peculiar position on 
account of tlie genera to which they belong, v i z . .  Litliotis japonica and Choar~omplza- 
/us  japolziclds. The shells are, however, in both cases very small atid inconspicuous 
and the animals live concealed ou tlie lower surface of stones, a position in which 
they may very well have escaped notice in other localities. This is also true of 
Planorbis (Gyvaulus)  biwnertsis. T~alvc~tcl biwaeltsis and V .  a l t l~n~zdn lc i  are only found 
in deeper water than has been investigated in any other Japanese lake. The only 
other Japanese species of Tfalvatn as yet k~iown (V.  jnpolzicrr, v.  Martens) was des- 
cribed from a single specimen taken, presulnably near tlie margin, in a still deeper 
lake, that  of HakonC, and tlie type had probably strayed from deep water. Rela- 
tives of tliese species are all from northern latiturles. 

The remaining six species endemic in Lake Biwa are all fairly large and conspicu- 
ous forms and, with the possible exception of ~\Ielarzia biwne,  are abundant a t  suit- 
able spots in the lake. The three species of A/lclartia are closely related and seem t o  
represent a strictly localized group. Pilsbry ' has pointed out tha t  a form closely 
resembling M. mi,iltigraitostr superficially (,\I. rcirtilrrrn var. Izidnchiensis, Pilsbry) has 
probably been derived fro111 a~iother section of the genus by parallel evolution in 
another part of the Main Island of Japan. 

Nod~rlnria  biwae and Corbicultr viola are fairly distinct species, but  N. reitt iana 
is closely related to an otherwise isolated form (N. Izirrisei, Haas) tlie type of which 

was found in the same part  of Japan but not it1 a lake. Baas  expressed the opinion 
that N. reininrtri was possibly no niore than a lacustrine phase of N .  Izirasei, but  the 
two occur in Lake Biwa and there is no very definite evidence a t  present tha t  they 
affect different types of environment. 
- .- -. .~ - - 

1 Pvoc. Acnd. Nal. Sci. Phil.  LIV, p. I 19 ,  pl. I", fig. I (1902). 
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~t is thus clear that  there is a distinct endemic element anlong the Mollusca of 
Lake Biwa. The apparent strangeness given to this element by the occurrence of 
two such ullexpected genera as Lithotis and Cl~onnomphalus is probably more appar- 
ent than real, but  i t  is worthy of notice, in reference t o  the  former, tha t  another 
peculiar genus hitherto regarded as exclusively Indian (Camptoceras I) has also been 
found quite recently in Japan. If the anatomy of the Indian ancl Japanese forms 
should prove to be similar, the probability is, in both cases, t h a t  other species will 
be found sooner or later in many other parts of eastern Asia. 

The true Japanese inolluscs founcl in Lake Biwa and its itnmediate vicinity are 
not in themselves by any means remarkable, but the distribution in Japan of the 
different forms is interesting in that  i t  is by no means identical. Unfortunately the 
range of the Japanese fresh-water Mollnsca has as yet been studied in most cases but 
incompletely. Nodztlarin lzirnsei, as has already been noted, is ltnown only from the 
central part of the Main Island ; Lirizncietr jtrpoizicci occurs on the islands of Hokkaido 
and Shikoku, while il.fela~~in libcvtir~cz and T,'ivipnrn mnllentn are distributed over the 
greater part of the Japanese Empire, in the one case fro111 Hokkaido, and in the other 
from the north of the Main Islancl, to Formosa. 

I t  is worth while to consider the distribution of the seven species found on the 
mainland of Asia in some detail, species by species. 

The distribution of Lirnzncn pcrvicz is incoml~letely known. It was described 
froin China and has been recorded from Tokyo on the Pacific coast of the Main 
Island of Japan 

Billzyr~in stvirititln appears to  be mainly a souther11 species. It has been recorded 
from Cambodia aiid from several localities in central China. The Japanese race 
(var. japoi~ica, Pilsbry) varies considerably ,in the very character tha t  distinguishes 
i t  from the Jovma typicli, viz., in the developnleiit of the spiral ridges ; it is only 
known from the Maill Island. 

Cr~stctrzn plictrtn is a very variable species, evidently seiisitive to  differences of 
enviroilment ; i t  has been found in many localities on the mainland of north-eastern 
Asia including some as far north as the Amur, and also in Cambodia.' 

Ar~o~lo~tta woodzar~cz has on the whole a somewhat inore soutllerly distribution, 
though i t  has been reported doubtfully from the Ainur region ; in a south-westerly 
direction its range extends as far as . 5' lain. 

Lnnccolarin hilirtrtn seems to be a scarce for~n.  I t  is ollly known froill Cochin- 
China and Japan and is closely related to the endenlic Japanese L. oxyrhyllchn. I t  
lnust be regarded as an essentially southern form, but its precise distribution in 
Japan is unkiiown aiid i t  has probably been confusecl with L. oxyvhyr~cha. 

Covbrc~~ltc sanrlai has a solnewhat similar range, but there is definite evidellce 
that  i t  does not occur iiortll of Lake Biwa, in whidl it is llot a t  all common. 

. . - - -  -. -. -. -. - 

t l l ,  1 .  1 .  I .  5 .  ( 8 )  I ,  1 .  I ( I I )  31y +ecinlcns, a f l ~ ~ c h  a p p a r r ~ ~ t l y  beloug to all ~ l l l & ' ~ ~ ~ ~ ' ~ ~ ' l  

species, werc ~>bLalllcd lor llle tllrouyl~ thc Llud ullicm 0 t  311. llirask 1 ) ~  > I T .  S. Tctal~aki K ~ r a ,  \r.llu inlurlned llle tllaL lllr 
.;peclcr \\.as 11). ucl lncaus l l u c o ~ l l ~ l l o ~ ~  at  Kogamurn i l l  Ll~c Uhnka dihtrict. I kept t l l cn~  alive ior some \rrecks ; the). \\-rtc 
c l~ l i re ly  aquatic in habil., relllailling ~ I I I O I I ~  wntcr-\\-eecl~ i l l  ; I I I  a , l ~ t n r i ~ t ~ n .  

1'1cs1011, l f e c .  111~1.  ,\Ittx, \ ' l l ,  11, *so  ( I ~ , : )  



P i s i d i u m  caser tanum is a very widely distributed Palaearctic species, extrelnely 
variable and therefore burdened \vith a vast. synonomy. On the mainland of Asia i t  

has only been found as yet in Lake Baikal. It inay be regarded as distinctly northern 

in origin. 
Thus, if we consider these seven nlaiillalld species together with those tha t  are 

endemic either in the basin of Lake Biwa or in Japan as a whole, we find strong evi- 
dence of the twolines of nligratioll to which I have already referred inore than once. 
Lanceolai,in b i l i ra ta ,  Co.rbiculn srlizdai and possibly Li thot is  japoizica and B i t h y n i a  
striatula are southern forms, while Pisirliwnz c a s e r t a ~ z ~ / ~ ~ z ,  the two species of Valva ta -  
i t  should be noted that these three are deep-water inolluscs in Lake Biwa-and pos- 
sibly H y r i o p s i s  scl~lcgcli and Clror~izorrtfilzrtlrcs represent au im~nigration from the north 

Par t  111. BIOLOGICAL D I S T R I B U T I O N .  

I11 this section of lnJr paper I propose to consider the distribution of the nlol- 
luscan fauna of Lake Biwa into various life-zones. Before doing so, ho~vever, i t  will be 

necessary to give a few particulars as to  the physical characters of the lake (see lnap 
on next page). For these particulars I aln iildebted largely to  a little guide-book in 
English published by the authorities of the Shiga Prefecture. The geographical 

statements in the book are, I believe, founded largely on the investigatioils of the  
officers of the Prefectural nleteorological and fishery stations a t  ~ i k o u C ,  to whom 
I was also indebted for valuable verbal information. Much of this information is 
otherwise available only in Japanese. 

Lake Biwa has a superficial area of 269 square miles and a circumference of 144 
miles. I t  is divided into two regions,- n southern region in whicll the  water is shallow 

and choked with weeds, and a ~ n u c h  larger northern region, 
Physical characters of Lake 

Biwa. 
the greater part of ~ v l ~ i c h  has a depth of over 200 feet. I n  
this latter region there are two deep depressions of considerable 

area in which depths of over 250 feet are recorded ; a t  tlle deepest point the depth is 
320 Japanese feet (=97 metres). In the map on 11. 58 the depths are shown in Japanese 
feet, according to  the investigations of the Sliiga lneteorological and fishery bureaus. 

The bottom is for the nlost part muddy, especially near the centre of the lake, 
but a t  certain places there are beaches of coarse sand, \vhich extencl out into the 

water for a considerable distance froill the shore. In  the northern region there are 
one or two small rocky islands and a t  several places, notably near Otsu a t  tlle south 
elid of the lake, the inargiii is covered with sinall stones and broken pottery, derived 
lllainly from old buildings and the like. 

The 136th parallel of eastern longitude runs tllrough the lake, while the 35th of 
northern latitude passes n few miles to tlle south. 

The water of Lake Hiwa is remarkably clear and free froin sedimet. The mean 
summer teml~erature near the shore is 33'C and out in the ~niddle 30°C. In  the 
greatest depths the temperature falls as low as 8°C. a t  tha t  season. 111 winter the 
average temperature is 8°C. It has been calculated that  33 % of the waters of the 
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FIG. I.-Map of Lake Biwa, showing depths in feet. Scale, ca. 5 miles to  the inch. (Alter maps issued 
by the Meteorological and Fishery Bureaus of the Shiga Prefecture). 
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lake have a slltnnler temperature of over zo0C. On October 1st nre found that the 
temperature of inud brought from 260 feet was 8"C., while tha t  of the air was 22°C. 

It is thus ~nanifest that  the temperature of 1,ake Riwa varies greatly, as might 
be expected, with depth as well as with the seasons 

In a general survey of the  Mollusca of Lake Biwa based on field knowledge two 
facts stand out prominent-firstly tha t  the  species which live among stones and 
rocks are different from those con~inonly found on a muddy o r ~ s a i ~ d y  bottom, and 
secondly that certain species only occur in deep water. .4 more careful scrutiny 

reveals a third fact-that a few species, though they can 
Zones of life in the lake. 

hardly be excluded from the lake-fauna, are not really lacus- 
trine but  frequent pools, ditches, etc. a t  tlie edge of the lake. Except in the  
case of the rupicolous forms, the lines are not drawn exactly ; shallow-water forms 
itray occasionally into deep water and individuals of non-lacustrine species are some- 
times found in the lake. Nevertheless, the facts stated form a convetlient basis for 
a biological classification of the fauna. At present this classification can be applied 
to the ibfollusca only, but I have the strongest evidence that  i t  will also be found 
applicable to the lake-fauna as a whole, when i t  has beer1 completely worked out from 
a systematic point of view. 

The lists below are formed by classifying the Mollusca in accordance with this 
scheme, under the headings " Rupicolous," " Shallow-Water," " Deep-Water " and 
" Nou-lacustrine." Among Rupicolous species are included those tha t  adhere to  
sinall stones. 

Ruplcolous. 

LITHOTIS J APONICA. 
CHOANO\IPHAI.US JAI'ON- 

ICUS. 
PLANORBIS D I ~ ~ A E N S I S  

Mrinnin l i b c r t i ~ ~ n  
(dwarfed). 

~ ~ E L A N I A  NII 'ONIC~I 

J~ELANIA BIWAE. 

Rtlhvnin rlrrntfrln inpo~rr-  
C I C .  

Shallow-Water. 

MELANIA >IUL'TIGRANOSA. 
\'1\'1~.4RA SCLATERI. 

Hyriobs i s  schlcgcli. 
Cr i s lnr io  bl tcnln.  
Cvistnrin sfioliosn. 
P lc lho lo~hr ts  re i~ t innr l .  
.I rcodol~ln 7uoodio~ln.  
.4 lzodonln cnlipygos.  
LANCEOLARIA DILIRATA. 

LANCECLARIA OXYRAYN- 

CHA. 

NODULARIA JAP.ANENSIS. 
NODITLARIA BI\VAE. 

NODULARIA R E I N I A N A .  

NODULARIA HIRASEI. 

? Nodi t lar in  f inrcede~i tn /n .  
? Psertdodolc loomis i .  
Corb icula  s n ~ r d n i .  
C ~ R D I C U L A  VIOLA. 

Deep-Water. Non-lacustrtne. 

LMclntzia nrrclligrnlrosn. JJI\INAEA JAPONICA. 
T'ivifinvn sclnlrri .  dielnrrirr l ibcrl inn (typi- 
VALVATA DIWAENSIS.  cal fornl). 
VALVATA ANNANDALEI.  VI \~ IPARA JAPONICA. 

Cris lnr io  p l i c o f ~ r .   PAHI\ HI\ 3IALLEATA. 
COHBICUI.A \,IOL.A S P H A E R ~ ~ ~ > I  HETERODON. 

(dwarfed). ' 

PISIDIU~I CASERTANUII. 

In  these lists the names of the species particularly characteristic of the different 
zones are printed in Koman capitals. 
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111 European lakes the ~oo-metre line has been accepted hy  liinnologists as a 
convenient but conventional boundary between the shallo\v-water and the deep-water 
fauna, just as marine zoologists accepted the 100-fathorn line. I n  1,ake Biwa no spot 

is deeper than 320 feet ' (about 07 metres) and no consider- 
Limits of " Deep" and '' Shal- 

low " water. 
able area nluch deeper than 75 metres, but  in practice, 
though the boundary is not exact, we find tha t  the upper 

bathymetric limits of the deep-water fauna lie solnewhere very near roo feet (=  a 
little over 310 metres). 

The shores of 1,ake Riwa are for the nlost pzrt  flat and either sandy or muddy, 
but towards the northern end of the lake, especially on islands such as Chikubushima, 

there are rocks tha t  descend abruptly into the  water to a 
Species from the lower surface 

of s ~ n a l l  stones. 
depth of a t  least 20 feet, while both a t  the  same localities 
and a t  the south end, the bottom a t  certain spots is covered 

close inshore with small stones. In  most cases the sillall stones are of artificial origin, 
but they seem to have eiicouraged the assemblage of a solnewhat characteristic 
fauna, consisting, so far as the inolluscs are concerned, of small species of gastropods 
that find a secure hiding place on their lower surface. 

Litl~otis jnf iort~~c!~,  Clzo:ir~oi~zfilzalus jafio,~iclrs (with its variety substrintulzis) and 
Plnnovhis b ~ w a e l ~ s i s  are characteristic species of this fauna. 

:\lelnrrin ~cifio~zica and Jd. biwiie do not seek concealmei~t in the same way, but 
crawl openly on vertical as well as horizontal surfaces and appear to  attain their 
inaximum development only on large rocks. The shells of M. nipolzicn found on 
stones a t  Otsu are small and much eroded, not exceeding 20 mm, in length and 9'5 
mm. in maximuin breadth, and their sculpturing is coinparatively ill-developed. 
Shells of the same species fouud on sinall stones a t  Chikubushima are less eroded, but 
only a little larger ancl in other respects similar ; it is only on the rocky shores of the 

island and a few similar spots in the northern part  of the lake 
True rupicolous species. 

that  large and well. developed shel!s are to be obtained (corn- 
pare figs. 3A and 3B,  111. 111). Such shells often reach a length of 32 mm. and a 
maximum breaclth of 14 mln. 1,ooking down through the clear water from a lloat 
one sees enormous numbers of fine examples covering the rocks to a considerable 
depth. I t  was only on the rocks a t  Cl~ikuhushinla that  I obtained speciinens of 
biwne. 

No Lamellibranchiata have been found on rocks or stones in the lake. 
.Ilrlnltin librv/iirn and Ritlzyr~irr stvintrrllr jnfioitico are not in quite the same bio- 

logical c a t e ~ o r y  as the species discussed above. They are found, the latter in very slnall 
numbers only, 011 stones a t  the edge near Otsu. The s~ec i -  

Doubtful species. 
nlens of d l .  l ibcrfiun are pale in colour and have distinct 

- .  ~ ~ . ~ ~ -- ~- . . ~. - -.- - - 

I Tile d i l fe re~~ce  is so sliglll (Icss l l 1 i ~ 1 1  I Inetre Ir1 50) t ha t  it  does 1101 111atter wllet l~er  sve use E~~gl i s l l  or Jnpanese 
feet. One Japanese fool ( c h a b ~ r )  ccl~~al.; I l .g , (o~ il~chcs. 
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reddish bands as in the type of M. retifera, Tryon. They were smaller than speci- 

Page 60, line 8. For 310 read 31. 

Hikon6 (ditch) . . . . 20 inm. 12 mm. Tip slightly 
eroded. 

Sakamoto (ditch) . . . . 30 mm. 12.5 m n ~ .  Tip eroded. 

I t  is probable, therefore, that  144. libevtina is not, strictly speaking, a lacustrine 
species, for i t  does not attain its full development in the lake. 

The typical form of Bitky~zin stj:iatula appears to be, a t  any rate in central China, 
a true lacustrine form; i t  is coinmon in the Tai-Hu of the Kiangsu Province on 
stones near the margin. I am doubtful, however, whether the Japanese race has the 
same habits. I t  has been found a t  places where there are no large lakes, and my 
own specimens from Lake Biwa were taken in a kind of backwater. It is very prob- 
able, therefore, that i t  should be included among the non-lacustrine forms found 
close to Lake Biwa and occasionally straying into the lake. 

There is no evidence that the restricted bathyinetric range of the rupicolous 
species of Lake Biwa is due in any way to depth of water, for the peculiar environ- 
ment that suits them happens to  occur there a t  the margin or around islands, and 
any rocks that may have existed in the deeper depressions have long ago been buried 
in mud. 

Except where the shore is stony or rocky there are extremely few molluscs t o  be 
found in the water less than about 10 feet deep. This may be due, partly a t  any 
rate, to the careful habits of Japanese fishermen, who do not permit even small 
animals that they consider edible to escape their notice. 

SHALLOTV TIJATER FORMS. 

The nature of the bottom of Lake Riwa, even in comparatively shallmv water, 
differs considerably, as I have already indicated, in different parts of the lake. The 
southern regiou is for the most part muddy and produces so dense a growth of weeds 
that they are raked into large boats and spread out as manure on the fields. To- 
wards Seta in the south-east corner, however, considerable quantities of sand are 
mixed with the mud and the weeds are much less luxuriant. The eastern side of the 
lake is muddy, while beaches of very coarse sand extend along a great part of the 
western shore and outwards into water over IOO feet deep. 

Less variation in the Molluscan fauna is correlated with this variation in environ- 
ment than ruight be expected. Limrzaen pervia, a scarce species, has only been found 
alllong weeds and Corbic~rla sandai on a bottom of muddy sand, on which C. viola is 
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reddish bands as in the type of M. retifera, Tryon. They were smaller than speci- 

mens from tlie hills on the western side of the lake and from ditches a t  Hikoni.. The 

shells from Hikoni. were much darker. The following are the measurements of large 

examples from the lake a t  ZCzC, from a ditch a t  Sakamoto and from a ditch a t  
HikoiiC respectively. 

MELANIA LIBERTINA . 
Length. ;l.i'nximum breadth. Condition. 

ZCzC (Lake Biwa) . . . . 19 mm. 8 mm. Tip eroded. 
Hikoni! (ditch) . . . . 20 inni. 1 2  mm. Tip slightly 

eroded. 

Sakamoto (ditch) . . . . 30 mm. 12.5 inm. Tip eroded. 

It is probable, therefore, that  M. liberti~zn is not, strictly speaking, a lacustrine 
species, for i t  does not attain its full development in the lake. 

The typical form of Bithyftia stvjatula appears to be, a t  any rate in central China, 
a true lacustrine form; i t  is common in the Tai-Hu of the Kiangsu Province on 
stones near the margin. I am doubtful, lio~vever, whether the Japanese race has the 
same habits. I t  has been found a t  places where there are no large lakes, and my 
own specimens from Lake Biwa were taken in a kind of backwater. It is very prob- 
able, therefore, that i t  should be included among the non-lacustrine forms fouild 
close to Lake Biwa and occasionally straying into tlie lake. 

There is no evidence that the restricted batliymetric range of the rupicolous 
species of Lake Biwa is due in any way to depth of water, for the peculiar environ- 
ment that suits thein happens to occur there a t  the margin or around islands, and 
any rocks that may have existed in tlie deeper depressions have long ago beell buried 
in mud. 

Except where the shore is stony or rocky there are extremely few molluscs t o  be 
found in the water less than about 10 feet deep. This may be due, partly a t  any 
rate, to the careful habits of Japanese fishermen, who do not permit even small 
animals that they consider edible to  escape their notice. 

SHALI-OW WATER FORMS. 

The nature of the bottoni of Lake Biwa, even in comparatively shal1o.w water, 
differs considerably, as I have already indicated, in different parts of tlie lake. The 
southern regiou is for the niost part muddy and produces so dense a growth of weeds 
that they are raked into large boats and spread out as manure 011 the fields. To- 
wards Seta in the south-east corner, however, considerable quantities of sand are 
mixed with tlie inud and tlie weeds are much less luxuriant. The eastern side of the 
lake is muddy, while beaches of very coarse sand extend along a great part of the 
western shore and outwards into water over IOO feet deep. 

Less variation in the Molluscan fauna is correlated with this variation in environ- 
melit than might be expected. Lim~zaen pervia, a scarce species, has only been found 
among weeds and Covbiczrln sa~tdai on a bottom of muddy sand, on which C. viola is 
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much more abundant than elsewhere ; but ,  speaking generally, tlie two common 
Gastropod species (Tf iv ipnra sclnteri and M e l a ~ z i a  mnl l igra~zosa)  are equally abundant 
whether the bottom be muddy, sandy, or of a mixed nature, whetlier weeds be pre- 
sent or absent, a t  all poiilts between 10 and IOO feet deep. 

My knowledge of tlie distribution in the lake of the different species of Unionidae 
is less exact, for i t  is difficult in some cases to distinguish the  different species and 

while in Japan I did not fully understand the specific 
Unionidae of Lake Biwa. 

or even the generic differences. It is, moreover, almost 
impossible to obtain specimens of molluscs that  lie buried in mud a t  the base of a 
luxuriant growth of water-weeds. It will be well, therefore, to give here a statement 
as to the actual depths a t  which the different genera of Lamellibranchiata were 
dredged by Dr. Kawamura and myself in a living state. 

DEPTHS AT WHICH THE GENERA OF LAMELLIBRANCHIATA WERE DREDGED I N  

LAKE BIWA. . 
Cristavia 2-3 fathoms ; 41 fathoms. 
Anodonta 13-7 fathoms ; 2-3 fathoms ; 6-7 fathoms ; 5-17 fathoms. 
Lanceolarin 2-3 fathoms ; 33 fathoms : 5-17 fathoms. 
Nodulnvia 13-7 fathoms ; 2-3 fathoms ; 33 fathoms ; 6 fathoms ; 5-17 fathoms. 
Corbicula 2-3 fathoms ; 3$ fathoms ; 6 fathoms ; 6-7 fathoms ; 5-17 fathoms, 

93-17 fathoins ; 17 fathoms ; 41 fathoms. 
P i s i d i u m  94-17 fathoms ; 31-33 fathoms ; 34  fathoms ; 41 fathoms ; 43 

fathoms ; 53 fathoms. 
In several instances these figures are a little unsatisfactory owing to  the sudden 

slope of the bottom near the shore. This makes i t  impossible, without apparatus I 
did not possess, to fix the  exact depth a t  which a specimen was actually taken into the 
net. It may be stated tha t  all the stations a t  which depths above and below 100 

feet were recorded in the course of a single haul of the net were close inshore, while 
all those a t  which the greatest depth recorded exceeded IOO feet were in the middle 
of the lake. The bottom is always sandy where i t  descends abruptly. I did not 
take, or a t  any rate bring away, specimens of Hyr iops i s  or Pseudodo~z ,  but the 
former genus is represented in the  late Dr. John Anderson's collection from Lake 
Biwa by a fine series of shells of H .  scltlegeli. 

If my figures in reference to the six genera of 1,amellibranchiata be analysed, it 
becomes quite clear that  froin a bathymetric point of view Pisidiz lm falls into a 

Lamellibranchiata of shallow 
different category froin the others and cannot be dealt wit11 

water. under the heading " Shallow-water Forms,' ' while Cristnria 
must be considered both as a shallow-water and a deep-water 

genus. This is not due to  a difference in the habits of different species, for youllg 
specimens of C .  plicata were taken in small numbers from both the depths recorded. 
My figures also provide definite evidence that  the bathymetric rallge of Corbicflia 

' One of the  lnost importollt fisheries tor this species i q  situated near  Setn, the Corl,iculae of \ ~ h i c h  clljoY great 
reputation smolig Japanese epicures. 
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extends in Lake Biwa from between 2 and 3 to  41 fathoms. As will he shown later, 

shells froin the greatest depth are dwarfed and the genus is not common a t  most 
places below roo feet. I obtained no evidence that  Anodonta, Lanccolaria, and 
Nodz~lnria went deeper than about 6 fathoms. 

'I'hese results, imperfect as they are, may be compared with those obtained by 
the Japanese fishery experts, with which, in most respects, they are in general agree- 
ment. In  the map published in the pamphlet to  which I have alluded a t  the begin- 
ning of this paper, Covbiculn is not shown as occurring a t  depths much greater than 
30 fathoms. But the map was prepared largely froin a commercial point of view, and 
from the fact that the authors were apparently unacquainted with the existence of 
Pisidiz~m and Vnlvnln in the lake i t  would seem that  they did not explore the greater 
depths. They show Cristaria as descending to about 30 fathoms, while Nodularia 
and Lnnccolaria, which they did not distinguish one from the other, are represented 
as inost abundant between 6 and 10 fathoms. Hyriopsis is recorded by them from 
comparatively few localities on the east side of the lake, between 6 and 10 fathoms 
and in quite shallow water. There is no evidence available as to  the bathymetric 
range of Psezcdodo~z in the lake. The single species that  occurs (P. loomisi) is prob- 
ably scarce. 

Taking the Japanese records, which are based on long-continued local investiga- 
tions, into consideration with my own results, the following facts become evident as 
to the shallow-water species, z.c., those found in depths less than IOO feet. 

The majority of the Mollusca found in Lake Biwa occur between 2 and 17 fathoms. 
Froin this zone no less than 16 species and 9 genera have been definitely recorded. 
The majority of the species (11) belong to the family Unionidae, of which no less 
than 6 gellera are included. With the exception of Cristnrin plicata, all the species 
of this family are apparently true shallow-water forms not occurring below IOO 

feet. 
Although the Unionidae thus predominate so far as number of species is con- 

cerned, i t  is probable that the majority of individual molluscs present in the lake 

Predominant species. 
belong to the three species Melania ~n~ltigranosn, Vivipara 
sclatevi and Covbiculn viola. None of these species are strictly 

confined to water shallower than roo feet. Their precise bathymetric range will, 
therefore, be considered with that  of the deep-water forms. Corbicrrla snndai has been 
taken only ill shallow water, but i t  is apparently very scarce it1 Lake Biwa. The 
precise distribution of the different species of Unionidae must be left for local obser- 
vers to elucidate. 

DEEP-WATER FORMS. 

In some respects the deep-water fauna of 1,ake Biwa is more interesting than tha t  
of any other zone, for few particulars are available in reference t o  deep-water forms 
from other lakes in Asia. I may say now, that  when the complete results of my in- 
vestigations in the Japanese lake are published they will prove that  the Mollusca are 
1 1 ~  no means the only groups in whicli distinct deep-water forms occur, for this is also 



64 ZOOLOGY OF THE FAR EAST 

the case with the Turbellaria,' the Hirudinea, the Amphipoda, the Isopoda and pos- 
sibly the Oligochaeta. , 

On the opposite page particulars are given of my collecting stations in the lake 
a t  which Mollusca were obtained from depths greater than roo feet. 

Of the seven species dredged a t  these deep-water stations,three (Vzvipa~a sclateri, 
i16clanin multigva~zosa and Corbiczcla violn) are abundant in shallow water. The two 

Gastropods become gradually scarcer as depths over IOO feet 
Species found in both shallow 

and deep water. are reached, but occur occasionally even a t  depths of over 
250 feet. They make their way most readily into deep 

water from the abruptly shelving sandy beaches on the western side of the lake. 
Shells of these species from deep water are not a t  all dwarfed ; indeed two specimens 
of 116. ~nlcltigvnnosn from 36 fathoms, though much eroded, were the stoutest examples 
talien on my tour. 

Shells of Corbicz~ln viola from between IOO and zoo feet do not differ materially 
from those that live between 10 and roo feet, though perhaps they never attain quite 
so large a size. Specimens, however, from 260 ft .  (Sta. 8) were not only very small but 
also more symmetrical and more inflated than normal shells (pl. 111, fig. 11). I have 
given my reasons on p. 52 for regarding these shells as dwarfed and not merely young. 

Cristovia plicatn is not nearly so abundant a species as V. sclateri, M. mztltigra- 
uosn and Corbicula violn, but resembles them in being able to live over a wide bathy- 
metric range. Only a few young iudividuals were taken in deep water (250 feet). 

The true deep-water Mollusca of Lake Biwa are thus reduced to three species, 
T7(zlvatn biwneltsis, V .  n~~tiandalci and Pisidizrm caseytanzrm. No one of these species 
probably occurs a t  depths less or much less than roo feet = a little over 30 metres = 

nearly 17 fathoms. From about this point their bathymetric range extends to 320 
feet = 97 metres = a little over j3  fathoms, the greatest depth of the lake. They are 
common a t  all intermediate depths, but V. antz~~r~dalei is as a rule less abundant 
than the other two. In  their small size, in the thinness of the shells and in the pale 
colour of both shells and soft parts they are characteristic deep-water forms. 

The two species of Valvntn are closely related to one another and are apparently 
identical in habits. In the shape of the shell V. nn~znndalei is not unlike the common 

European 17. piscinalis ( 0 .  F. Miiller), which according to 
Japanese species of Valvata. 

Thiele' lives in shallotv, still or slow-running water on a 
muddy bottom. The closest ally of the two Biwa species is probably, however, v. 
(Ciricilrlca) kovot~seyi, Lindholnl,,' which was foulld by Korotneff in Lake Baikal on mud 
among weeds in only one fathom of water. This species seems to resemble V. flnnalt- 
dolei in sculpturing and V. bi7ucicnsis in shell-form, but is larger and darker than 
either. Neither species from the Japanese lake is related to those found in deep 
water either in Lake Baikal or in Europe. The ollly other representative of the gellus 
as yet known from Japan mas described from a single specimen from Hakon6 Lake, 
- .- - . . . - - .- - - -- -- .- - -- 

1 See l j ima and Kaburaki, A ~ ~ n o l .  Zun l .  Jnporr.  IX ,  p. 157 (1916). 
Thiele in nraucr's Susswasscrln~r~ro L)clr l rch.  SIX (.IIu/irrna), 29. fig. @ ( 1 9 ~ ) .  
Korolueri'~ Il'iss. Ergebs. Zodl. E.rp. 1:rrikol-Scc I V  (.llollrrche,z), p. 1 3 ,  pl. i ,  figs. 63-65 ( 1 9 0 9 ) .  



Station Date, I 
No. I I 

Position. Bottom. 

st.. 15. ( 2-.-Is. Close in shore, W. Coast of Oura I 58-104 feet. Sand with shells, passing Viu ipam sclate~i, Melania nultigranosa, 
1 Bay. I gradually into fine mud. Vulvafa annandalez, Corbicula viola, Pi- i I Weeds between 70 and sidirm cnsertnnum (all abundant). 

i 
I I 80 feet. 

I Sta. 4. ' I-x-15. Off Komatsu. 
i I 

104 feet. Fine sand and gravel. Melanin libertina, Vivipara sclateri, No-  
I I dularia and Lanceolaria spp.. dnodonta I calipypos, Corbzcula viola (all abundant). 

1 Corbicula normal. 
I 

Sta. 6. I-x-15. Off Rornatsu. 
I 

Mud mixed with fine peb- Valvala biwaensis and V .  annandalei (both 
bles. , abundant). 

Sta. 12. 1 z-x-15. 4 distance between m. of Aine R. / 190-zoo feet. / Fine grey mud. 
I and Chikubusbima. 
I I I I 

Valvatu hiwaensrs, V .  annnndalei and Pi. 
sidiztm casertanztm (all common). 

Sta. 14. I 2-X-I j. Off Suga, N. W. of Chikubushima. 204 feet. / Fine grey mud with cinr Melania multigranosa (2) ; Valoatn biwaen- 

I 
1 ders from steamer sis and V. annandnlei (both common) ; 

I Pisidium caserlanzLm (a few). 
I 

Sta. j. I-x-15. ' 05 Komatsu. 2 j O  feet. Fine mud. Hyriopsis schl~geli ( 2  juv.) ; Pisiditrm caser- 
tanrtm ( I ) .  

Sta. 8. 1 I-x-15. 4 mile S. W. of \I.Ute Rocks 
(middle of lake). 

I 
I Valaata annandalei, V .  biwaensis, Pisidir~nc I casmtanum (all  common). 

260 feet. Mud with fragments of Vioipnra sclatevi, ~ e l ' a n i a  multigranosa, I shell. 1 Valuaia biwaensis and 17. annandalei (aU 

I / fairly abundant) ; Corbicula viola (few 

I damaged). 

Sta. 17. I 3-x-15. I Deepest pocket S. E. of Chiku- 

I bushima. 
i 

520 feet. Fine mud. 
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wllich is even deeper than 1,ake Biwa. No particulars are available as to  the depth 
a t  which it lives, but even if i t  were taken a t  the edge, as is most probable, it may 
have strayed from deep water ; it appears to have been captured alive. In Lake 
Biwa I found a single dead shell of Valvata biwnensis embedded in a sponge growing 
withill a few yards off the shore. V. japonica is stated by von Martens ' (who des- 
cribed it in 1877) to be intermediate .between the European V .  naticinn and the 
North American V. sincera; i t  is probably related closely to  the Biwa forms. 

The Japanese representatives of this genus may thus be regarded as forms of 
northern origin. A few species of Valvata may possibly make their way into the 
tropical parts of Asia, but the only form recorded (with a query as to the genus) 
from India south of the Himalayas (Valvntn ? nzicroscopicn, Nevill)' belongs to the 
marine family Cv~lostrematidae.~ The genus, indeed, is perhaps exclusively Holarctic. 

The Pisidium found in deep water in Lake Biwa belongs, as is stated above, to 
the Palaearctic species P. caserta~zz~m (Poli). Both shallow-water and comparatively 
deep-water forms from Lake Raikal are relegated to the synonolny of P .  caserta~zunz by 
Woodward, namely P .  macz~lntztm and P. tvigonoides, Dybowski* (from 20 to 60 metres) 
and P .  dzbbiz~m, Lindholm6 (from 6 to 8 metres). To judge from the published figures 
of these forms, Biwa shells resemble P. dubii~m very closely in lateral outline, but are 
a little smaller and slightly more conlpressed; they are more elongate and have the 
umbones less prominent than either of Dybowski's "species," which, though he 
places them in different subgenera, are perhaps mere growth-stages of a single phase. 

European specimens of P .  cnserta~zz~rn are usually larger than my Japanese shells, 
but, even in the lacustrine phase, exhibit great variation both in size and shape. 

Among the 23 nominal speciesof Pisidizlm listed by ZschokkeB 
Deep-water formsof Pisidium. 

as occurring in the lakes of central Europe in water of 30 
metres or over, only one (P. itnlicum, Clessiu) is included in the synonomy of P. caser- 
tanzun by Wooclward, who regards most of the deep-water forms of the genus as of 
doubtful status but suggests that  many are probably forms of P. pusillr~m (Gmelin). 
Moreover, it is doubtful whether the P .  italicurn from deep water (Lago Maggiore in 
northern Italy; 80 m.) is absolutely identical with the shallow-water form to which 
that name has been applied. Zschokke, following Clessin and Forel, classifies two of 
the twenty-three deep-water species as " Abkommlinge vou Pisidirtm italicz~m" 
(namely P .  Ztcgn~~eitsc and P. locarrtense), and six as allied to P. fossari~tzrm, which ac- 
cording to Woodward is synonymous a t  any rate in part with P. caserta~zzcm. It 
would be a mere waste of time to attempt to discuss the minute and often inconstant 
differences between all these forms. Indeed, i t  is sufficient for the present to  say 
that Japanese deep-water shells of P .  cnsertanum agree in their small size and elong- 

. -  .-- -~ ~ 

I von hrartens, Sb.  Ges. nnl. Prelcnde, p. 116 (1877). 
2 NeviU, Hnnd  List MI loll. Ind.  MIIS. 11, p. 17 ( 1 8 8 ~ ) .  
3 Annandale aud Kemp, 11lem. Iild. 11111s. V, 11. 317, fig. j (1916). 

' See Kobelt in Rossmassler's I co i~ .  I - n n d - ~ r n d  Siisswnsser-Moll. (11ew ed.) X ,  pp. 32, 3 3 ,  pl. cclxxix, fig. 1807; PI. 
c c l x x i ,  fig. 1809 (1903). 

In Korotneff's Wiss. Ergeb)~.  2001. 6.rp. Bnikal-Scc I V  (Moll~ukor), y. 83, pl. i i ,  figs. 45, 46 (I-). 

Zschokke, Die Tiefree 1:nrriln d.See .\fitte/e~rropns, 11. 157 (Leipziag, Igl 1 ) .  
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ate form with those of allied types from deep water in Europe, of which Zschokke 
(op. cit., p. 162) writes as follows :- 

" Die Tiefenpisidien erscheinen sotnit als kleine, schwache, unscheinbare Kum- 
merformen. Mit innen s t i~nmen im allgemeinen Habitus, besonders in der ger- 
ingen Grobe, der Zerbrechlichkeit der Schale und in der relativ zur Lange sich 
dehnenden Korperbreite die Gastropoden der profunden Region uberein." 

There is one point, however, in which the Pisidiz~m of Lake Biwa differs from 
its Swiss deep-water congeners I, natnely in its colnparatively small umbones. Forms 

from zo to  60 metres in Lake Baikal agree with the Swiss forms in this respect, tho~tgll 
solne a t  least of the shallow-water forms resemble the Japanese one. 

If these are the characteristics associated with life in deep water in t h e  case of a 
naturally thin and small-shelled genus such as  Pisidiztl~z it does not follow necessarily 
that they would be developed also in shells of a more robust type. ~ n d e e d ,  so far  as 
our scanty evidence goes, i t  seeins that  in Covbicthln, of which I obtained ( v .  p. 52 

alzte) a few dnrarfed, shortened, inflated and highl y-coloured 
of Corbicula specimens in 260 feet (together with normal or approxi- fenuisfriata. 

mately normal shells of T'ivipavn and Afelarcin) in Lake 
Biwa, very different results follo~qr. This is evidently not due to  an inability on 
the part of Corbiculn to produce thin-shelled and colourless forms, for in the Whang- 
poo River below Shanghai, a t  a depth of between 6.5 and 7.5 metres, just such a 
form as might be expected on the analogy of Pisidiuln. in deep water occurs not un- 
commonly. This is evidently Prime's Co~bicr~lo tcllz~istriata, which mas described 
from an unknown locality, but  neither his descriptionZ nor Reeve's figure3 does full 
justice to its very un-Corbicrr!a-like appearance, with its sinajl, pallid, thin,  subtri- 
agonal shell, which to  the naked eye possesses the inost delicate transverse concentric 
striae instead of the usual ridges. The species is, nevertheless, a true Corhiczrln, for 
Dr. Ekendranath Ghosh, who has been kind enough to examine my specimens anato- 
nlically, informs me tha t  he call find practically no difference between the soft  parts 
and those of the thick-shelled, highly-coloured C. largillierti common in still water in 
the same part of China. 

The peculiarities of C. te~zuistrinta, though they are similar in many points t o  
those of deep-water forins of P i s id i~~ln ,  are clearly not due to life in deep water, b u t  
are perhaps correlated with life in very stiff lnud lying in a strong current beneath 
very muddy and therefore opaque water; possibly also with a scanty food-supply. 
I t  is hard to say what precise factors in deep-water existence-cold, darkness, lack of 
food, insufficient oxygen, water-pressure, etc.--exert a direct or indirect influence in 
producing special characters, and i t  is evident that  different factors may have greater 
effect in some forms of Mollusca than in others. 

The deep-water molluscan fauna of Lake Biwa may now be compared with tha t  
of other lakes in Europe and Asia. 
--- ---- . - - 

' See Cles5in, Btrll Sor .  Vatrdoise Nnt. Sri. XIV, p ,  240, pl. iii (1877). 
Pror .  2001. Soc. Lortdorr IS&, p. 322. 

"~o,lch. I r o ~ t .  XX ( C ~ , r . c n n ) ,  PI .  x r ,  fig. 4 0  (1879). 



68 ZOOLOGY OF T H E  FAR EAST. 

The deepwater fauna of the lakes of Switzerland and the surrounding countries, 
thanks largely in the first instance to tlie work of Forel, is well known; i t  has been 

discussed recently in great detail by Zschokke in his book Die 
Deep-water Mollusca of 

European lakes. 
Tielsee F a i m n  der Seeu  ~ l ~ i t t e l e u r o p n s ,  eilte geogmphisch-fatt~z- 
istisclze Stzbdie (Leipzig, I~II), from which the following facts 

are taken. 
Twelve " species " of Gastropoda and twenty-three of Lamellibranchiata have 

been recorded from depths of 20 metres and over, all the  gastropods and the majority 
of the bivalves coming from a t  least 50 metres. The lakes are deeper than L. Biwa 
and representatives of both groups occur as deep as or deeper than 260 metres. 

The Gastropoda belong, with two exceptions, to  genera also found in the Japan- 
ese lake. The exceptions are Pyrgula and Neri te l ln:  the common genera are Lim- 
gzaell, Rithynirr, Viviparrz and Valvattr. Most of these are represented in deep 
water by single species, but there are three deep-water forms of L i m ~ t a e a  and five 
of Vnlvatn. How far all these forms are to be regarded a s  distinct species is very 
doubtful. 

The three forms of Limnaea  occur between 50 and 260 metres, the  single Vivipnra 
a t  60 metres and the five forms of Valvn tn  between 60 and 200 metres ; the  Ri thyn in  is 
found a t  60 metres. Most of the " species " are restricted to  deep water. 

In Asiatic lakes generally, so far as my experience goes, species of Limizaea are 
rarely true lacustrine forms, though they often occur in abundance in pools, ditches 
and backwaters; while Bitlzyriin is found only a t  the margin aillong stones. The 
absence of these two genera from the deep-water fauna of Lake Biwa depends, there- 
fore, in all probability on factors other than bathymetric. It is noteworthy that 
the only gastropods that occur in tha t  lake below 40 fathoms are either intrusive 
forms from shallow water, which are apparently not affected so far as size is con- 
cerned, or else belong to  T'cllvntn, the genus perhaps best represented in the Europeail 
deep-water lacustrine fauna. Though the deep-water species from the two conti- 
nents are not closely related, the peculiarities of the shells are the same. 

Turning to the Lamellibranchiata of deep water in European lakes, the ollly 
genus represented (except for possible stray immigrations of individual Unionidae) is 
Pisidirort, of which, as has already been pointed out,  no less than 23 so-called species 
have been recorded from depths between 2 0  and 300 metres In  dealing with P. 
cc~sertarizbr~c I have said about these all that  need be said. 

Of course all the deep-water Mollusca of central Europe have not been found in 
ally one lake, and further investigations in other Japanese lakes, ainong which Lake 
13iwa ranks only ,fifth in point of depth, are necessary before a proper comparisoll 
can be made. It can, lio\vever, already be claimed that ,  allowing for differences in 
the fauna of two regions so remote from one another, the deep-water lacustrine Mol- 
lusca of tlie temperate Far East do not appear to differ materially in general charac- 
ters from those of the lakes of central Europe, and tha t  a t  any rate some of 
the genera represented in deep water in the latter region are also represented 
a t  similar depths in Japan. So far as Japan is  concerned, there is also evidence 
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that the true deep-water forms are of northern origin, but that  even warm-water 
genera such as Co~,bicz~la and .Me1 rnin can occasionally survive a t  considerable 

depths. 
Very few molluscs have been described from depths as great as or greater than 

20 metres in Asiatic lakes, but particulars are available in a t  least two instauces in 
the Palaearctic part of that continent. These are Lake Baikal in northeril Siberia 
and the Lake of Tiberias in Palestine. Practically no informatioil has been published 
about the deep-water shells of the lakes of the Oriental Region. 

Tlle vast area of Lake Baikal, the cold climate in which it  is situated and other 
geographical factors produce conditions very different to  those found in a comparatively 
small and relatively warm lake such as Lake Biwa, but i t  is interesting to compare the 
faunas, because both belong, generally speaking, to  the eastern part of the Palaearctic 
Region. Lindholm's monograph of the Mollusca of Lake Baikal provides abundant - 

inaterial for comparison. In his list of species he includes the 
Deep-water fauna of Lake 

Baikal. names of 89, of which 53 (59's0/,) have been recorded froin 30 
metres or over, but of these only j (about 5'6° /0)  appear t o  be 

true deep-water forms, occurring only in water over IOO feet deep. I n  Lake Biwa the 
corresponding percentages are 21.2"/, and golo, non-lacustrine species being included 
in both cases. The warm-water genera Corbiculn and Melanin are not found in the 
Siberian lake, in which three endemic genera (Baika l ia ,  Bcnedictin and I~obeltocockler~) 
occur. 

The Baikal deep-water species are :- 

ClzoanomPhal~ts westerl~~rzdin~zus (36 n ~ . )  
Baiknlia flori (96 in.) 
R. subcylindrica (53 m.)  
B .  te~zuicosta (53 m.) 
B.  wrzes~ziowskii (50-53 m.) 

Thus, only one species belongs to a genus represented in the Biwa fauna. More- 
over, the only species of this genus Itnow11 in the Japanese lake is found in shallow 
water close to the margin. It is noteworthy, however, that i t  attaches itself to  sinall 
stones, which in Lake Biwa are only present near the shore, and that  the deep-water 
Siberian form was also found among stones. 

The lake of Tiberias, which lies in latitudes approximately the same as those in 

Mollusca of the Lake of 
which Lake Biwa is situated, but on the other side of Asia, 

Tiberias. is in sonle respects more strictly coinparable with the Japan- 
ese lake than Lake Baikal. I t  is a comparatively warn1 lake 

and lies in hilly country, but whereas Lake Biwa is a little over 300 feet above sea- 

level, the Lake of Tiberias is inore than 600 feet below sea-level. A inore important 
difference lies in the fact that the water of the Lake of Tiberias is distinctly brackish 

has a lleculiar effect on Molluscan shells that apparently renders i t  impossible for 
tllill-sllelled species to  survive. Moreover, the Lake of Tiberias is only about 14 miles 
lo% l".obahl~~ a t  no poi~lt inore t h n  abo~it  50 inetres deep. I ts  fauna has been 
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discussed by Theodore Barrois ' and by ~iiyself '', and so far as the Mollusca are con- 
cerned oiir results are in general agreement. 

The total number of nominal species of Mollusca recorded froin the lake is 42- 

20 Gastropods, belonging to  9 genera, and 22 I,amellibranchiata, belonging to 2 

genera. The Lamellibranchiata are Unio (s.s.) and Corbicula: the Gastropocla are 
Li~nnacrr, Physn, ;llela7zia, Meln~zopsis, Pyrguln, Bithynin, Rithinello, Val~rntn aud 
Nerili~zn (=Tlzeodox~rs). 

The synonomy of the western Asiatic species of Unzo is in a most chaotic condi- 
tion and no less than 17 have been recorded from the Lake of Tiberias, but i t  is very 
probable that half of the names are mere synonyms. This is also the case to a less 
extent with Corbiculn, of which 5 have been recorded from the lake. 

No species of Mollusca has been found in the Lake of Tiberias a t  depths greater 
than about 40 metres. Species of Uftio are abundant between 10 and z o  metres, less 
abundant between 20 and 30 metres and scarce a t  40. Melania t~rbercz~lnta has a 
similar bathymetric range, while the Hydrobiid Pyrgzlla hnrroisi has only been taken 
in a living condition in 25 metres. Only dead shells of the last are found in shallow 
water. 

Strictly speaking, therefore, there appears to  be no true deepwater Mollilsca~l 
fauna in the Lake of Tiberias, a fact that  may be due t o  the chemical peculiarities of 
the water. Pyrguln barroisi is the only form not found living a t  spots shallower than 
20 metres. 

From these brief statements i t  is clear that no lacustrine~Xilol1~1scau fauna of pre- 
cisely the same nature as that  of Lake Biwa has as yet been fully discussed from any 
part of Asia ; information about the deep-water blollusca of the lakes of Celebes and 
Yunnan, where the shallow-water species are fairly well known, would be of the 
greatest possible interest. In  Ce lebes~ar t icu la r ly  most peculiar forms are knowll 
among the latter species in lakes that are very deep in places. 

A'ON-LACITSTRINE FOKIVIS. 

T have already given my reasons for classifying certain species of aquatic Mollusca 
common immediately round Lake Riwa as non-lacustrine and for including Melaltin 
liberli~clz in this category. It is of course very probable that  all or any of these six- 
ties may stray into the lake in floods or a t  points where backwaters are formed, but, 
except 111. liberti7tn, they do not commonly enter the main body of water. It is inl- 
possible that this is also the case with one or Inore species of thin-shelled Unionidae 
that I have included among the shallow-water lacustrine forms. Anodontlr, and pas- 
sibly also Plctholophzcs, is certainly most abundant a t  places such as Seta or Koinatsu 
where the lake begins to change into a river or is connected with small pools and 
backwaters. In ditches a t  Hikonk only indirectly joined to the lake a species of Ano- 

1 Rev. Biol. Nord I'mnce V I ,  pp. 224.312 (18gq), 
Jonr i l .  As. Soc. Hengal fn . s . ) .  XI, pp. 437-476 (1916). 

Sec P. and F. Sarasin'. . ~ ~ ~ ~ ~ c t ~ o ; c . - A f o l I .  Crlehec (\\'ie?ba<lc n : IXQX). 
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dolztrr is very ahuudant, but I did not bring away specimens and am not sure that it 
was not artificially introduced to serve as food for fishes a t  the fishery station 

S U M M A R Y  A N D  C O N C L U S I O N S .  
SUMMARY. 

Twenty-nine species of true aquatic Mollusca are k ~ ~ o w n  to live in Lake Biwa, while four others are 
colnlnon in ditches and small pools in tlie i~n~nctliate vicinity. The lacustrine species include twelve 

Gastropods anrl seventeen Lamellibrauchiata; the ooo-lacustrine species, three of the former group and 
at  least one of the latter. 

Of the lacustri~~e species, eleven (about 38%) are known only fro111 the lake, and eleven others only 
iro~n Japan ; while the remainder (about 24%) occur also on the mainland of Asia. 

Eighteen (about 12%) of the lacustrine species are found on a muddy or s a ~ ~ d y  bot to~n in water less 
than IOO feet deep, I)ut a t  least three of these species also stray into deeper water. 

Seven species (about 24%) are only found on stones or rocks near the margin. 
Seven species occur on a muddy bottom in water between roo and 320 feet deep, hut only three of 

these (less than 11% of the lacustrine fauna) are true deep-water forms abundant iu depths over 260 feet. 

Lake Riwa, as might be expected from its geographical position and from what is 
known of the fauna of Japan generally, seeins to be, so far as the Mollusca are 
concerned, the meeting place of two lines of migration, one from the north, the 
other Ero~n the south. The genera Clzoanorrzplzalz~s, Vnlvatn and Pisidiltrn are esien- 
tially ilortheril genera, while such species as Nodzdavin bilirlztn and Covbictdn sczndai 
;Ire southern forins, not known ilorth of the lake. The rupicolous species, including 
those that  adhere to  stones, seein nlostly to be endemic, but  the peculiar stone-loving 
forms are small, inconspicuous and of furtive habits and may, therefore, have escaped 
notice elsewl~ere. 

Three of the other eighteen shallow-water species are also endemic, and two of 
the three true deep-water species ; - b u t  there are no endemic genera -unless the rupi- 
colous Litlzo!is icz+onica should ultimately be proved generically distinct from the 
Indiail species. 

The true deep-water fornls belong to the genera Vtclvtrtn and Pisidiurn and are of 
rlorthern origin. They agree with European deep-water species of the same genera in 
their small size, pale colouration and fragility of shell, but the Pisirli~drn. differs froin 
its deep-water allies of 110th Europe and Siberia in having the umbones small and by 
110 means prominent. 

The few shells of Corbzculri taken in water over 250 feet deep were small, but 
sliort, inflated ant1 relatively thick, though a species of the genus ( C .  t e ~ t ~ ~ i s t v i a t r l ,  
Prime) that has ulost of the peculiarities of the deep-water forms of Pisidi~rrrr is fou~ld 
i l l  fairly shallow Imt very muddy water in the Whangpoo River near Shanghai. 

No very C S : \ C ~  ~ o n ~ p a r i s o n  is yet possible between the deep-water Mollusca o f  
J:11)nllesc 1:tkcs and those of the lakes of E:urope a ~ ~ d  of the ~nainland of Asia, hut, in 
T,;lkc, I:iw:l a t  ; t t~y rate, deep-water- for~lls of the l\vo genera (T'trl7,ntn and P i s i t l i ~ ~ m )  
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perllaps predolninant in the deep-water lacustrine fauna of Europe, are very abundant 
in individuals. Though their superficial peculiarities are in most points the same as 
those of deep-water European forms, the species seem to be related taxonomically 
rather to shallow-water Siberian forms. 
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EXPLANATION O F  PLATE 111. 

Lithotis japonica, Preston. 

FIG. r -Shell of tlie type-specimen photographed from above, x 3 
From Chikubushima, I,. Binra. 

Melania multigranosa, Boettger. 

1 j  2.-Shells from I,. Biwa. 
A-C. Nor~rlal shells froin shallonr water. 
D. J,arge, inuch eroded shell froin a depth of 2 5 0  feet. 
E. Dwarfed shell taken or1 a sandy bottom with much weed in the Oki- 

no-shima channel a t  a depth of 1,etween 12 and 20 feet. 

Melania niponica, Smith. 
,, 3.-Shells froin L. Biwa. 

.4. Normal shell from near Otsu. 
B. Shell of large, heavily sculptured type from Chikuhushima 

Melania biwae, Kobelt. 

,, 4.-Shell from Chikuhushima. 

Valvata biwaensis, Preston. 

,, 5.-Shell of type-specimen from deeper parts of L,. Biwa, x 4. 

Valvata annandalei, Preston. 

, , 6.-Shell of type-specimen from deeper parts of I,. Biwa, x 4 

Cristaria plicata (Leach). 

FIGS. 7, 8.-Young shells from I, Biwa. 
The shell shown in fig. 7 is unfortunately cracked. 

Anodonta woodiana (Lea). 

, , cyr, @.-Right valve of specimen from Seta ,  14. Riwa. 

Corbicula viola, Pilshry. 
FIG. ro.-Typical shells from comparatively ~hnllow water. 

A. Full-grown shell. 
B. Half-grown shell. 

,, 11.-Dwarfed shell take11 in tlie northern part of the lake a t  a depth of over 
260 feet. 

Corbicula sandai, Reinliardt 

, , 12 .-Small shell from the Oki-no-shima channel. 

Sphaerium heterodon, Pilshrv. 
,, ~ j . S l i e l l f r o m a d i t c l l a t H i k o n i . ,  x 2. 

Pisidium casertanum (PoIi). 

,, 14.-Shell of the form lncustris from the deeper parts of I,. Biwa. 
Except whell it is othcrwisc stated, the speci~llens havc Iwen photogr~l,hctl of thc n:\trlr:ll si7.c 

111 the case of sl)eci~nclls of . \ . T c ~ l ~ r , r i ~ r  chalk \v:~s rul)l~c(l o n  tile surfnrc l~eforc tllc shcll was I~~~otosl-al~l lcrl  
in order to show up the scull)turing. 
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ZOOLOGICAL RESULTS O F  A TOUR I N  THE FAR EAST. 

AQUATIC HEMIPTERA. 

By C. A. PAIVA, Assista~zt, Zoological Survey of India.  

The water-bugs collected by Dr. N. Annandale, though few in number, con- 
stitute a very interesting collection. The specimens were all collected either from 

the inner lake of the Tali. Sap system or from small creeks, pools or ditches on the 
shore of some part of the system. Amor~g them there is a new species of ,Microzlelin 
(Kirkaldya) represented by a few apterous specimens, one of which is a male. The 
majority of the remaining species are very widely distributed Oriental forms. 
Cercotnzetus cornpositus has hitherto been known only from Laos, and Halobates sexualis 
from the Siamese Peninsular proviilce of Patani. All are true freshwater forms, 
except the last, which is probably estuarine. 

In all there are represented six families, nine genera and ten species, besides 
an immature form of another species. There are two species (2 genera) of Hydro- 
metridae, four species ( 3  genera) oE Nepidae, two species (I genus) of Corixidae, while 
the Naucoridae and Belostoinatidae have each a si~igle species. The immature 
specimen belongs to the family Notonectidae. 

The most interesting feature of the collection is the  fact that  i t  includes speci- 
mens of a new species of the subgenus Kirkaldya (Genus :Wicrovelia), which has 
hitherto been known only from North America. 

Family HYDROMETRIDAE. 

Subfamily VELIINAE. 

Microvelia (Kirkaldya ') sexualis, sp. nov. 

One apterous inale and four imnlature females, which I assign provisionally to 
the same species. From near shore of the lake among flood debris on the shore of the 
Tali. Sap, N. of Patalung River, 16-1-16. 

8 .  Fulvous, pronotu~n with a patch of black punctures on the posterior two- 
thirds ; body and legs clothed with short stiff hairs and a few patches of silvery hairs 
visible in certain lights. Legs stramineous. 

Head hairy, convex above, declivous in front and rounded apically ; a dark, cen- 
tral, lollgitudinal, subcarinate line on disk; inner margin of eye with a silvery white 

- - 

I Cnlrnr/lnll krrlonrr,loptsl, S I , I I ,  1910. p 186. 
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band, outwardly margined with fuscous ; eyes blackish red, the facets with a silvery 
t i s t  ; antennae hairy, fuscous, the basal half of the first joint much lighter ; first 
joint robust, bent slightly outwards, equal in length t o  the  fourth, which is stout, 
rounded above, flat below and tapering towards the  base and apex;  second and 
third joints each shorter than the first or fourth, subequal, slender a t  their bases and 
widening towards their apices. 

Underside of head pale ochraceous; rostrum long, robust, tapering apically and 
extending nearly to  the intermediate coxae, stramineous, the apical joint black 
and shining. 

Pronotum fulvous, a number of black punctures arranged in an almost circular 
patch on the posterior area; a pale, medial, longitudinal carina on disk; lateral and 
postel.ior margins rounded; anterior margin concave ; exocorium subtriangular, a 
strongly impressed black line extending from inner angle but  not continued to the 
outer margin ; scutellum subquadrate basal margin concave, apical margin slightly 

F I G .  I.-Microvelin ( K i r k a l d y a )  sexualis.  
I .  Body of  apterous male. x 17. z. Pore tarsus of  male. x 224. 3. isfiddle leg of nlale X 2 2 1  

4. Body of immature female. x 17. 5.  Fore tarsus of immature female x z z t .  
6. hliddle tarsus of immature fenlale. x 224 .  

sinuate in the centre, lateral angles rounded and clothed with short silvery pubes- 
cence, basal angles excavated; four black punctures arranged in a square on 
disk. 

Sternum flavous, a curved row of contiguous punctures on the propleura, a spot 
on the mesopleura and a line a t  the  junction of the meso- and metapleura black. 

Legs very hairy, especially the tibiae, stramineous; femora and tibiae with 
slightly suffused markings; apices of tarsi fuscous or black. 

Abdomen slightly darker than the thorax, apical margins of the dorsal segments 
sligiitly blackish, clothed with fine silvery hairs;  flat above, narrowing 
with six visible segments, conuexivutn almost perpendicular slightly sloping out- 
wards, similar in colour to  the abdomen, a patch of silvery hairs a t  the basal angle. 
Underside of abdomen and connexivum, light yellowish covered with glistening hairs, 
the  former convex below with a slight, central, longitudinal depression. Stigmata 
and a lateral spot a t  the  base of each ventral segment black ; segmental margins nar- 
rowly fuscous. 
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Intermediate femora and tibiae subequal, each equal in length to  the 3 apical 
joints of the antennae together. Posterior femora incrassate, shorter than inter- 

mediate femora ; fore tarsi single jointed, intermediate and posterior two-jointed. 
Length 2 mm. ; breadth between posterior pronotal angles 0'75 mm. 
Q (immature). Head similar in shape to that  of the male, dull fuscous; two 

light brown patches on front; a central, black, shining, longitudinal carinate line ex- 
tending along the entire length of the head; upper surface covered with fine erect 
hairs which are most dense and silvery a t  the inner margins of the eyes and a t  the  
base of the head ; on each side of the medial carina are two very ininute black tubercles 
placed obliquely in front of each eye. These are not visible in the male specimen. 
Antennae as in male. Underside of head stramineous ; rostrum as in male, but a little 
shorter, scarcely passing the anterior coxae. 

Pronotulll hairy, dark fuscous brown with three light brown spots on the ante- 
rior area, broader than long, the anterior margin broadly concave, the posterior 
margin convex, lateral margins oblique. Mesonotuln broader than pronotum, deep- 
ly centrally impressed by an oblique line; a patch of silvery hairs a t  each later- 
al angle; a somewhat large quadrate patch on the disk of the mesonotum, light 
brown ; anterior lateral margins obliquely ascending. Metanotutn very narrow, 
lateral margins oblique; a patch of silvery hairs a t  each outer angle; entirely dark 
brown. 

Sternum entirely pale stramineous, slightly hairy, a thin black line between the 
pro- and mesopleura ; a slightly thicker black line between the meso- and ~netapleura ; 
this line is continuous with a black band made up of somewhat large black sub- 
triangular lateral patches a t  the bases of the ventral abdominal segments and the 
stigmata1 spots. 

Legs very much the same as those of the male. Apices of the distal tarsal 
joints black or Euscous. All the tarsi one-jointed. 

Abdomen above dark brown, outer margius of segments almost dull black ; very 
hairy with patches of silvery hairs which are visible in certain lights ; connexivuln 
yellowish brown, extending obliquely outwards. 

Underside of abdomen and connexivum pale yellowish, hairy. 
Length. -2 mm. ; breadth between posterior pronotal angles, I nlm. 

Subfamily GERRINAE. 

Halobates sexualis, Distant 

1Oo.i. Hnlohntes s t x ~ t o l i s ,  Distant. \V. I , . .  Fntc ic .  .lfnl~7\1. Zool. I ,  p. 258, pl. XI', tigs. ro,  Ioa,  

rob ( 8 and 9 ). 

Three male specimens (one pinned and two in ;ilcohol) from near Pak Payun, 
Tale Sap, 184-16. 

In Distant's figure the length of the head appears to be less than the distance 
between the inner margins of the eyes while in the Siamese specimens the head is 
longer than broad and is about twice as long as the pronotum. 
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,As Carpenter' cousiders the "horns" of the 8th abdominal segment in the 
males of Halobntes to be of specific importance, an out- 

@ line the specimens drawing of in the  alcohol ventral is here apical reproduced. segments of one of 

I t  will be seen tha t  the  " horns " are symmetrical as 
is the case in H .  fEnviventris, Esch., but the ' ' process ' ' 
on the outer margin, near the  middle of each is bluntly 
produced and the " horns " overlap the egg-shaped 9th 

.PIG. 2.-Hnlobnles sen~tf l l i s .  abdominal segment a little before their apices, which 
I'entral view of male genitalia. x 2 2 6 .  

are acutely pointed. 

Farn. NEPIDAE. 

Laccotrephes ruber (Linn.). 

LOOO. La~iolvefihes rrrbcr. Distant, \V. I,., Farrrza of Brtltslr I~rdza ,  Rl~ytrcholrr, 111, p. 18.  

One specimen from a small pool or ditch a t  the edge of the lake, Tali? Sap, 
Patalung, 14-i-16. Compared with Indian specimens identified by Distant. 

Laccotrephes griseus (Guer.). 
~910. Laccotvcjhes griseus, Distant, W .  I,., Farrno o /  Britislr Ind ia ,  Rhyncltola, 1' (Appen- 

dix), p. 314. 

One specime~i from a small creek a t  Pok Raw, Talk Sap, 18-i-16. Compared 
with Indian specimens identified by Distant. 

Ranatra filiformis, Fabr.  
IOOC,. Rnlrrrlr,~ filifov~rric. Distant, \V. I, . ,  Firrirtcr o/ Rrilzrlz I t t d ~ n ,  Rh~ l t r~ho la ,  111, p. 21. 

Six specimens from a small pool or ditch a t  the edge of the lake, Tali? Sap, Pata- 
lung, 13-i-16. Compared with Indian specimens identified by Distant. 

Cercotmetus cornpositus, Montd. 

1903. Czvcotmclus rort~positrrs, >Iontandon, A. L., Hull. Soc. Sci .  Rrtcnrest, XII, p. roc). 

Two specimens. One from a small pool or ditch a t  the  edge of the lake, Talk 
Sap, Patalung, 13-i-16, another from Koli Si Hah, Tali? Sap, Singgora Province. 

I have not been able to compare these specimens with the original description 
of this species, but  on reading Montandon's discussion on the described species of 
Ccvcotrnetlrs on p. 63 of .-inn. Hisl.-Nut. 114,1~s. Nnt.  Hzrgzg. (Budapest, 1909) VI I ,  I 
have no doubt about their identity. 

At the time they were collected both specimens were placed in alcohol. Lately 
I removed one, pinned i t  and while still wet immersed i t  in crude benzine where it 
was allowed to remain till the benzine ceased to be turbid, by which I concluded that 
all the alcohol had been drawn out of the insect. 1 the11 relrloved i t  and immediately 
-. . - 

I C n r p e ~ ~ l c r .  i ; .  H., C,,vblrr Pcnr l  l ; rshcrrr .s ,  \', plot , .  ha'. 5-7 (!@I). 
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placed it on a heap of perfectly dry plaster bf Paris powdcr and elltirely covered i t  
with the same. After it had remained in the plaster for about a couple hours the in- 
sect was thoroughly dusted with a rather stiff sable hair brush. This treatment pre- 

vents the hairs on the body and legs from lying flat when specimens are taken out of 
alcohol and pinned. 

Apart from the pinned specimen becoming slightly darker than the one in alco- 
hol, the two do not differ from one another. 

The colour of the hairs on the apices of the femora, on the tibiae and on the 
tarsi of the intermediate and posterior legs is not 
entirely yellow as i t  is in the species mentioned by 
Distant in the Fauna, but it varies according to  the 
colour of the part of the legs to  which they are 
attached, that  is those on the yellowish parts are 
yellowish and those on the darker parts are blackish. 

There are two parallel rows of hairs on the tibiae 
of the intermediate and posterior legs. 

The hairs on the outer parts of the anal appendages 
are also dark. 

In the alcohol speciinen there are three very small, FIG. 3 . - C e ~ ~ o l l l ~ e t ~ 4 s  C O ~ I P ~ S ~ ~ I I S .  
r .  Head and thorax. x 2. 

conspicuous, black tubercles on the outer margin of 2. Hind leg. x 2. 

the connexivum, placed almost above the middle of 
the 2nd) 3rd and 4th abdominal segments respectively. In  the dried specimen these 
tubercles are very indistinct. 

The points on which I have relied for the identification of these specimens are:- 
the pronotum is wider posteriorly than anteriorly ; the interocular tubercle is obtuse 
or blunt, not pointed; the membrane is well-developed, passing the apical angle of the 
corium and covering about half the apical abdominal segment; the  intermediate fem- 
ora are longer than the head and pronotum together; the mesosternum is plain, the 
metasternal carina not reaching it. 

Family NAUCORIDAE. 

Naucoris sordidus, Dist. 

fqro. 1Vo11~0ris sordtdifs,  Distant, \V. I , . ,  Fnrr~r~r oi  Britivh lrrdilr, Rhvuchn/n ,  \' (.Appendix). 
p. 325, text-fig. 186. 

One speciinen from a small pool or ditch a t  the edge of the lake, TalC Sap, Pata- 
lung, 134-16. 

This specimen agrees very closely with Distant's description of N. sordidus, but  
his figure does not agree with specimens he has identified, especially with regard to 
the markings on the connexivum, which in the specimens are identically the same as 

those in the figure of N. l)iotrlus (p 3 2 6 ) .  I have no hesitation in identifying the 
Siamese specimen as N. sordidus as the markings on the pronotum resemble those in 
the figure of sorrlidrrs rather than those in that  of 11ividlrs 



ZOOLOGY OF THE F A R  EAST 

Family BELOSTOMATIDAE. 

Sphaerodema r u s t i c u m  (Fabr.) 

1906. Sphaerodernn rusliclrm, Distant, \V. I,.. Fazrnn~of British India .  Rhynchola, 111, p. 36, 
text-fig. 23. 

One adult and two immature specimens from a small pool or ditch a t  the edge of 
the lake, Tale Sap, Patalung. 

Compared with Indian specimens identified by Distant. 

Family CORIXIDAE. 

Micronecta merope, Dist. 

1910. iMicr0ne~lfl itrerope, Distant, \V. L., Fnrcna of British India ,  Rhyncholn, V (Appendix), 
p. 345, text-fig. 213. 

One specimeil from the mouthof Patalung River a t  I,ampam, Tale Sap, 15 i-16. 
Compared with Indian specimens identified by Distant. 

M i c r o n e c t a  lucina, Dist. 
I ~ I O .  !I.l~croneclo lucinn, r)istant, W. I,., Fnrrna o f  Rvilish Ind in ,  Rhyncholn, V (Appen- 

dix), p. 345, text-fig. 207. 

Two specimens from the mouth of the Patalung River a t  Lampam, TalC Sap, 
15-i-16. 

This apparently is a very variable species. The anterior fuscous line on the 
pronoturn in the typical form is broken only in the middle, but in the Siamese speci- 
mens i t  is broken up into four or five round spots. This also is the case in two speci- 
mens taken a t  light a t  Madhupur, Bengal, which have been identified by Distant 
The length of the head also does not always appear to  be nearly half the width be- 
tween the eyes; in some specimens it  is as long, if not longer, than the space 
between the eyes. 

Family NOTONECTIDAE. 

Anisops sp. juv. 

One specimen froin a small pool or ditch a t  the edge of the lake, Talk Sap, 
Patalung, 13-i-16. 
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AQUATIC OLIGOCHAETA FROM JAPAN AND CHINA. 

(Plate IV.)  

B y  J .  STEPHENSON, D.Sc. 

The followiilg paper describes the Oligochaete worms present in ten tubes brought 
back by Dr. Annalldale fro111 his recent tour. Of these, one was from China; one, 

containillg a quantity of wornls sold as food for goldfish, was from Kyoto ; and the 
rest from Lake Biwa. 

It is unfortunate tha t  so many of the speciineils froin Lake Biwa were sexually 
iinlnature and therefore unidentifiable. This was the case with the whole of the con- 
tents of four out of the eight tubes as well as with a number of specimens in some of 
the others. Sollle of the immature worms, from their similarity to other sexual speci- 
inens in the collection, have been identified with these with more or less of proba- 
bility; but a t  least one species of Tubificid and two of Lumbriculid remain. The 
Tubificid was found a t  the deepest point of the lake, 320 f t . ;  the Lumbriculids a t  
180, 200, 250, 260 and 320 ft .  

Of the species which have been identified or newly described Chaetogaster annan- 
dalei was found within a sponge a t  a depth of 15 f t . ;  I<nwclmurin japonica a t  depths 
of 260 and 320 ft., and worms probably to be referred to the same species a t  250 ft . ,  
as well as in shallow water, 6-27 f t .  ; Criodrilus bntlzybntes comes froin a depth of 180 
ft.; Li~nnodrilus socitrlis froin ditches; and Brnncl~iuva sowerbyi froin 1.75 metres in 
Lake Tai-Hu, Kiangsu Province, China, as well as froin ditches (along with Limno- 
drilus socialis). 

GENERAL REMARKS. 

Before proceeding to the systematic description of the new species, I inay per- 
haps be allowed to  set down a few reinarks of inore general interest. 

( I )  Clznetoguster a i t~cn~~dale i .  The genus Cltnetognster is already known as a com- 
mensal in Sponges. Annandale ( I )  describes C .  spongillrte in Spongilln carteri and 
S .  dccifiielrs in Calcutta; i t  frequents only those parts of the sponge that  are dying 
or dead, its food apparently consisting of the organic debris left by their decay; the 

healthy, growing parts are quite free of them. Only a few specimens of the present 
species were found in the snlall sponges from Lake Biwa submitted for examination; 
but ill  this case the sponges were youilg and compact. 

("~(lctog~stev is also frequently coinmensal on or in the shell of freshwater Gastro- 
pods; olle species (C .  limiroei) may be endoparasitic in the liver of certain Pulmonata; 
otllers, however, live freely. 
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(2)  I propose to disc~iss here the "coelomic sac" of Kawam~~via ,  which, as 
also in Brauckirtvn sowevbyi, surrounds the  terminal part  of the male deferent 
apparatus. 

The sac is ovoid, completely closed, planted on the ventral body-wall over the 

situation of the penis; i t  possesses a muscular wall of solne thickness. I t s  probable 
function, which I take to be the extrusion of the penis, will be understood from fig. 2. 

The penis is a pear-shaped bladder-like organ, the  space between the axial ejacu- 
latory duct and its outer wall being free from the strands which, in other genera with 
a penis, frequently forin a connection bet~veen the two. I t s  extroversion would be 
effectively brought about by the contraction of the walls of the coelomic sac and the 
forcing of fluid into this space. 

I t  is difficult to guess any other function for  the  sac; and i t  seems not unlikely 
that sac and penis have evolved together as a connected whole. 

But among Tubificids a similar sac occurs elsewhere only in Bra~zchiurn; and 
there can be no doubt, on other grounds, tha t  I<aweimuria and Bra~zchiura are closely 
related; I<azucimz~rin might be described as a BrancJ~iu~,ci without gills and with a 
penis. But if, as just implied, Brcilzclzir~ra has the  sac but no penis, what must be 
the nature of the relationship? It can only be tha t  Brunchiora has lost a penis that 
it formerly possessed; since (taking for granted the function of the sac as explained 
above) we cannot credit Bralcchiz~ra with having produced a sac in the expecta- 
tion of a penis to follow. I n  other words the sac in Brnnchiora is a vestigial 
organ. 

There are possibly a few indications of this in its structure; it appears to be 
some\vhat less ample than in Krrwaazrrrio (cf. figs. in Michaelsen, 13, and Stephenson, 
17); the wall is also not particularly strong (seine Wandung ist diinn, init zarten 
Muskelstrangen ausgestattet), and is certainly thinner than in Kowamurin. 

If the above reasoning is correct, Bvn~~chiz~rrr would be a direct descendant of 
Kciunlr~zbvia, by loss of penis and developlnent of gills. (On the systematic aspect of 
the connection between the two forms v. inf.). 

(3) Cviotlrilus bathybntes is remarkal~le on account of the depth (180 ft.) a t  which 
it is found. A certain number of the Lumbricidae, as well as scattered exanlples in 
other terrestrial faillilies of the Oligochaeta, may be found regularly or occasiollall~ 
in marshes, ponds and streams,-usually on the banks or near the shore,--while 
more than one subfamily of the C;eoscolecidae are partly, and the Criodrilinae wholly, 
limnic; but  even these latter seem to occur for the most part in shallow water only. 
The occurrence of one of the "iLlegaclrili" a t  the depth of 180 ft. is probably very 
exceptional, thocgh without going through the literature of all the lilnnic forms I 
could not say that it was unique. But i t  is noteworthy that  in I,. Baikal, where a 
systeillatic investigation of the whole fauna was carried out, no Megadrili a t  all were 
obtaiued, thoug11 hlicrodrili,-Tubificids, Lumbriculids and Hnplotnxis,-were Pres- 
ent a t  depths even below 1,000 nletres. (Michaelsen, 11). 

With this deep-water habitat, in the case of C. D~tl~ybntes, is probably to be core 
related the absence of a gizzard. While this organ is present, though rudimentary, 
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in other rnelnbers of the genus and subfamily, i t  appears to  be entirely wanting here; 
the examination of a series of lnicroscopic sections might perhaps have given some 
indication of a thickening of the oesophageal wall in one or other segment, but with 
only two specimens available I did not undertake this. Mud, being softer and in a 

finer state of divisioil than earth, needs less grinding up;  hence, supposing limnic 
Megadrili to have originated from terrestrial forms, the gizzard would regress from 
disuse in the former. So Michaelsen, on the Geoscolecid-Lumbricid group in general 

(9) :-" Einzelne Abtheilungen . . . .rein limnisch sind und, wahrscheinlicl~ in Folge 
dieser Lebensweise, gewisse Organe . . . . zuriickgebildet ocler ganz abortirt zeigen. 
Diese Riickbildung betrifft besonders den Muskelmagen und n~anchmal auch die 
Sa1nentaschen." And while the coarser sedi~nent is deposited in the  shallower water 
near the shores, i t  is only the finest particles tha t  are carried out to the depths;  
hence the deeper the habitat, the more vestigial we should expect to find the 

gizzard. 
( 4 )  Limnic forms have not as a rule 1nuc11 zoogeographical value. Thus the 

genus Clzaetogastev is cosmopolitan. 
Michaelsen (13) supposed that Bragzchi,llrn sowerbyi was possibly originally an 

inhabitant of the tropics, since when he wrote the worm had been found only in arti- 
ficially warmed water ill Botanical Gardens. But it has since been found in natural 
surroundings in France, and in extratropical India where hoarfrost lies on the grouild 
in the mornings for some weeks in the year, as well as now iu China and Japan; and 
one of the latter countries has perhaps as good a claim as any other to be considered 
as its place of origin, since Kawanzuvin,-a close relative, or even, as I have argued 
above, possibly its immediate ancestor,--lives also in Japan. I t  is a t  any rate a 
curious coiilcidence that the two worms sliould occur iu the same small collection of 
only half a dozen identifiable forms. But it is unwise to lay stress on isolated facts 
of this kind; a related genus, Bothrionezcr~cm, is represented by one species in the 
Malay Peninsula, one in S. America, and one in Austria ; and both I<nlewwz1~rin and 
Bralzclzizrrn lnay have a wider distribution than appears a t  present. 

Species of Criod~ilzcs are known fro111 S.  America and Costa Rica, and the gellus 
also includes the fairly coinmo~l (1. Ltrcr/t~,nz, found in Central Europe and extending 

to Svria and Palestine and doubtfully also to India. No species of C~.iodrilzrs how- 
ever was found in Lake Baikal, or in the Teleckoe Lake in the Northern Altai 
(Michaelsen, 10) ; and it is iinpossible to say whether the forerunners of C. bnthvbates 
reached Japall froin the direction of America or from that of Europe, or whether the 
presellt species is a relic,-the area of dis t r ibut io~~ of the genus C r i o d r i l ~ ~ s  having 

perhaps been at  one time circui~ii~~undane. Michaelsen looks on the Ge~scolecidae as 
having had previously a nlore extensive distribution, the terrestrial n~ei l~bers  having 
(in the Old World) give11 way before the younger branches of the Megascolecid tree, 

and especially before the expanding Luinbricidae (Michaelsen, 0). Only the limnic 
divisions of the falnily have been able to maintain tl~einselves in the territory which 

has beell appropriated by their younger rivals. A depth of 180 ft. may be supposed 
to have removed the preseiit species out of the region of competition. 
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Chaetogaster annandalei, sp. nov 

N. Lake, L Biwa, Japan ' : 15 it. In Sfionti/lo lacustrls, growing 011 leaves of Polnmogelon. 
39-is-1915. 

Tlie sponges did not apparently form a very favourable residence for the worms: 
they were young and compact, and the worms were few,-none might be found on 
teasing up a whole sponge. Had the sponges been older and disintegrating the 
Ch(tctogasttr's inight have been more numerous. 

The wornis are minute, a single individual being only .44 mni. in length, and a 
cliain of two ,66 mm. In  diameter they measured .13 mm. P Z = I O  or 11. 

Tliere is a well-marked prostoiniuin, i.e. tlie anterior end of the animal extends 
forward in frolit of the margin of the mouth aperture, which is thus on the ventral 
surface; in a number of tlie other species of the genus the anterior margin of the 
niouth coincides with the tip of the snout. The prostoiniuin is here a bluntly triangu- 
lar projection. 

There is a distinct constriction beliiiicl the second segment, and thus the appear- 
ance of a head is produced; this ' '  head ' '  is slnall, about two-ninths of the lengtli of 
the animal (or of the first animal of the chain), and rather conical in shape, broadest 
behind. The appearance is given of a fairly strong septum behind the " head," but 
this was not confirmed iii sections. 

Tliere are no dorsal setae. The number of setae in the ventral bundles is 
small, 4 or 5 in the second segtileut (where they are directed forwards), and 3 ,  or 
often only 2 ,  in the hinder part  of the body. They are absent, as usual, from 
the third to tlie fifth segment inclusive. In  lengtli the setae of the second seg- 
ment measure 70 , and those of the other segineilts 50 to 6oP ; in thickness they 
are about 1.511. They are double-pronged, I,ut the prongs are very fine and not 
clistinctly visible wit11 tlie ordinary high power of the microscope ; with the oil 
irn~nersioll they are seen to be of unequal length, the distal being tlie longer and 
more curved. The shaft  is only slightly and gently curved a t  both ends; the 
nodulus is l~larkedly proximal to the middle of the  shaft, the proportions being 
about 3 : 4. 

Tlie oesophagus is quite short, and is succeeded by a niucl~ dilated "crop," the 
hinder part of which is opposite the setae of segment v i ;  or the chief swelling of the 
alimentary canal may be posterior to  this, so that  there is a small "crop" and a 
large ' ' stomach. ' ' 

The heart is situated dorsal to the oesophagus, in segment iii or in iii and iv. 
There is apparently 110 refractile body in the cerebral ganglion, such as has been 
noticed in a number of the other species of the geiius. 

Rcnltrrks. The minute size of the  animal, together with tlie sliort oesophagus and 
tlie sniall nuniber of setae per segment, will suffice to distinguish the present form. 

- - . -  - - - - /. - 
I Siuce the above account was written I have fouu<l the salue specie., n l c ~  f rom a spollyr, ill a rollectioll 1lla'le "" 

I J r  A n ~ ~ a ~ l r l a l e  n l  thc 11116 Lakc. Southern S l rn l l  StaLe<. 2 4 - i \ ~ - 1 ~ 1 ; .  



Aquatic Oligochaeta from Japan and China 

Fain. TUBIFICIDAE. 

Branchiura sowerbyi, Beddard. 

Channel S. of Tong Dong Ding, l'ai-Hu, Kiangsu Province. China; 1.75 ~netres.  Several 

specinlens. 
Ditches Ileal Kyoto, Japan (along with L z t ~ ~ t z o d r i l ~ r s  rociolis) ,  one complete and two incomplete 

specimens. 

The anatomy of this interesting form is now well known; besides the original 
description of Beddard, there are accounts by Michaelsen (13), Stephenson (16, 17), 
and Key1 (7). Remarks on its affinities may conveniently be subjoined to the dis- 
cussion under Knwamzirisr . 

Dr. Annandale inforins me that  in the Tai-Hu, which may have been forinerly 
connected with the sea, though now forty iniles away and with no direct connecting 
channel, the water is quite fresh ; but notwithstanding, the only worm taken in the 
open part was a Polychaete. The speciinens of Rrttizchi~~vct were dredged in a narrow 
channel between two islands, where vegetation was inuch more abundant. 

The curious fact may be noted tha t  B so7eler~byz and Lz~.tnotl~ilz~s soc~ctl~s were 
found in the same pool in Lahore ( 1 6 ) ~  tha t  I received specimeas of both on the same 
day from Calcutta, both having been taken within the precincts of the Museum (17), 
and that now they are again found together in the same tube from Kyoto. 

Kawamuria japonica gen. e t  sp. nov 

L. Biwa, J a p a n ;  the deepest point in the lake, near Chikubushima, 320 ft.,  on a bottoru of fine 
mud. Nunlerous specimens, nearly all immature and many fragtnentary. 

The same place; near \Vhite Rocks in central part of the lake; 260 ft., 011 a b n t t o ~ n  of mud 
with fragments of shell. A number of specimens, mostly traginents, and immature. 

Immature Tubificids from the fol lowi~~g stat io~ls  on the lake are probably to be relerred to  
the same species :- 

Channel hetween N. and S. Lakes, 0-27 ft.: bo t to~n  of soft mutl with a certain amount of 
weed. 
Off Komatsu, near middle of lake, zgo i t .  ; bottom oi firm mud. no weed. 

EXTERNAL FEATURES. 
Length of a complete specimen about 50 min. ; thickness I mm. The worms are 

squarish in transverse section, with the setae a t  the angles. The anterior part of the 
body is yellowish and opaque; behind the genital region the worm is darker, pro- 
bably due to the thinner body-wall allowing the intestinal contents to modify the 
colour. The genital products appear as yellowish masses as far back as segment xviii. 

The prostomiurn is bluntly triangular. A ilumber of the anterior segments are 
more or less distinctly bi- or triannulate. 

The clitellum includes the posterior third of segment x and the whole of xi and 
xii. 

On segment xi are seen two pores, each encircling the base of a penis, which 
1)rojects as a soniewhat irregalar semitransparent bladder-like sac. Each penis is 
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about or slightly above the inidclle of the height of the latter, piercing its wall ob- 
liquely. lining of the vas consists of heavily ciliated cubical cells. 

The at r iu~n is a cyli~ldrical charnber, .08 inin. in diameter, which lies obliquely 
in segment xi; its hinder end, directed posteriorly and dorsalwards, reaches nearly 
to the dorsal parietes ; it.s lower and anterior end narrows gradually a t  first, and then 
suddenly, to become the ejaculatory duct. The whole of the atrium is enclosed 
within nlass of prostatic cells, with the exception so~netiines of the blind end, 

lllay be bare. T l ~ e  blind end as far do~vn as the  entrance of the vas deferens 

is lined by lligh ciliated epithelium ; in thc reinailling portion the cells are non-ciliated , 
clearer than higher up, with a Inore densely staining cytoplas~n (eosin). There is a 
!granular coagulum in the lumen. 

The paratrium is also a more or less cylindrical chamber, .06 mm. in diameter, 
lying roughly parallel to the atrium, and like i t  enclosed in the prostatic mass. I t s  

lower end is the narrower,-two- thirds the diameter of its upper portion ; i t  is continued 
below into the paratrial duct, which joins the ejaculatory duct shortly after the latter 
has entered the coelolnic chamber. I t s  epithelium varies in character from cubical 
to low columnar; i t  is not ciliated. The lumen contains a homogeneous coagulum. 
The paratrial duct, with a small or eveu potential lumen, has a thickness of 30-4011, 
is lined by a non-ciliated epithelium, with deeply staining nuclei, and has a strong 
muscular investment. 

The ejaculatory duct is enclosecl in its whole length in the  "coelon~ic chamber" 
(figs. 4 ,  5),  a sac with muscular walls, ovoid in general form, which is implanted on 
the ventral body-wall and reaches to about half the height of the body; the  mass of 
prostatic cells impiuges on or gets an attachment to the upper part of the sac. The 
duct is suspended in the sac by a stout band of muscular fibres,-not only the band but  
also the individual fibres are s tout ;  the suspensory band and the fibres of the  sac-wall 
are continuous with a vertical strand which passes upwards through the segment and 
is attached to the dorsal body-wall. The duct winds considerably in the upper part  
of the coeloinic sac; it has a noil-ciliated cubical epithelial lining and a prominent 
muscular coat; its cliameter, 4 0 ~  a t  first, diminishes further down to about 276 

The " prostatic cells," which have a close histological resemblance to  the 
"pharyngeal gland cells," do not seen1 to be more than applied to the organs they 
surround; they thus represent an overgrocvth of peritoneal cells, and do not discharge 
illto any part of the lulnen of the inale deferent apparatus. The whole, with the 
organs container1 within it, constitutes a bulky irregular nlass which takes up a large 
part of the segment. 

, l h e  projecting portion of the penis (fig. 5) is shown by sections t o  be as it 
appears ill entire specinler~s, hollo~v and bladder-like; its covering epithelium is short, 
not colulnllar like that of the general surface of the body; i t  contains a central tube, 

the colltilluation of the ejaculatory duct,  which opens a t  its free extremity. The 
included between its outer wall a i d  the duct which runs through its c:ntre is 

a portion of the coelom continuous with that  included in the coeloillic sac ; and the 
of the sac is apparently, by the contraction of its muscular wall, to produce 
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the extrusion of the penis (cf. fig. 2). The penis arises froin the bottom of an invagi- 
nation of the surface, which may be called the penis-sheath. 

The ovary is particularly bulky; attached anteriorly to septum IO/II near the 
ventral body-wall, i t  extends backwards behind the prostate, and pushes septum 
11/12 back to the level of 12/13; i t  appears to  be suspended by strands which pass 
dorsoventrally. 

The ovisac is extensive, reaching as far as segment xviii. The funnel is a slight 
modificatioil of peritoneal epithelium on both septum 11/12 and tlie adjacent body- 
wall ; tlie cells are small, cubical or low columnar, compacter than the usual peritoneal 
lining, thrown into folds, non-ciliated and with deeply staining nucleus. The duct 
passes straight down through tlie body-wall, and thus opens in. groove 11/12. 

The ampulla of the spermatlieca is of an inverted pear-shape, broad in coinpari- 
son with ~ t s  height; the narrower portion, t h e  stalk of the pear, is above. The whole 
is placed vertically in tlie segment and reaches to not far from the dorsal parietes. 
There are no spnrmatophores, the contents consisting of a mass of matted spermatozoa. 
The duct, nearly equal in length to the ampulla, is broad and patent,  and almost 
straight or s o m ~ w h a t  bent forwards. The epithelium of the ampulla is cubical to 
colu~nnar ; that  of the duct is irregular in height, and the lining thus appears to be 
thrown into folds. 

Rernnrlis. The genus t o  which the above species is inost closely related is 
B v t ~ ~ z c h i r t r n , '  a t  present represented only by one species, B.  sowerhj~i.  

In  the main features of its anatomy I<. jnponica agrees with B. so~ocvhyi, as well 
as in possessing s~ lch  a special character as the coelomic sac enclosing the terminal 
portion of the male deferent apparatus. This structure. known hitherto only in B.  . - 

sowerbyi, seems to be of considerable morphological value; other peculiarities common 
to both,-the enorinous size of the  giant fibres of the  ventral nerve cord, and the ventral 
position of the dorsal vessel,-may not have the sanle significance. 

It differs from B. sowrvhyi in the  absence of gills and in the presence of a well- 
marked penis, as well as in the possession of only a single pair of hearts, ill segment 
ix, instead of two pairs, in ix and x. The last point is perhaps of no great value, 
b u t  the other two appear to  be of more importance. 

It is true tha t  hIichaelsen has more than once expressed the o p i n i o ~ ~  that the 
presence of gills is not of much lnorphological weight. So in 1900 (8) he united B. 
sorocrhyi and I l v o d v i l i f s  coccinez~s in the same genus, in spite of the absence of gills in 
the latter. 111 1908 he writes (13):  "Die Iiielnen der Bvnnchizcvn sind ja nichts 

~- -- ~ - - - _. ~ - -  --  - - 

I T h e  lillli(s o f  the sellus Dvn~~ch i r r r ,~  have undergone several c h a ~ ~ ~ c s .  Estal,lisl~crl in 130s I)y I%rrldnrd ( 2 )  for  
~lr ; l ,erb~' i ,  l ~ r g e l y  on account of Lhe preseuce of gills, i t  was uni ted b y  h l i c l ~ a e l s c ~ ~  ill ~ q r w  ( 4 )  with tlle wol'ln kllorvll 
a s  ?~ibi/er or  Il!.~ldr~lrr~ ~ O C C I I I C I I P ,  nud ill 1905 (12)  with Tnuporlr;llrc ( ~ c ~ l l l a ~ t l ,  1 9 ~ 3 ,  4) ; i l l  b r i l ~ a i l ~ g  these variolls 1Porllls 
together. aficllaelsell was grlided by t l ~ e  c o ~ n p a r a t i v e l ~  small i ~ n p ~ r t a ~ ~ r e  11c nttributcrl t o  t l ~ c  plcrcllce the gills 
Beddard's species. His  vicw was accepted by ncllllaln, irllo i n  Iqo, (5) describer1 a l ~ o t h c r  spccics, silnilar to  his Pre- 
vious species of f i l rpnrlv~l~rs ,  a %  Brrr~~chirrrn plc~rrn,Acrn. 111 ,gun Alichnclsrl~ ( I J )  11i~11w'lf ol)tainerl D. co:,<crhyr, sub- 

jected i t  t o  exanlillatioll, with the  result t ha t  he foulld Deddard's ,lescriptiol~ t o  he errollcoils i l l  crrtai11 respects, 
especially ill makillg n o  111eutio11 of  the  paratr io~n,-n blind tubular  diverliculorn o f  t l ~ e  a t r i l~ ln  : it t h i l  hccalnc llccessnry 
again t o  separate  flm~lchilrrn i rom the  o the r  species. which (including I. coccinelts) resume the  llallle l.fllrtJoririlrfr In 
1902 %ficllaelscu ( 1 4 )  ~ i 1 . e ~  tllr presence of gills, t h e  presence of  pnrn t r ion~ ,  a n d  ahsc l~cc  of  pel~inl  nctnc a s  Wnerir char- 
acteristics, a s  a p i n s l  T a ~ ~ p , ~ d r r l r r ~ .  rvhir l~ hna pclli;ll setae. bu t  I I O  g i l l  q,r pnratr iu~ll .  
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ailderes als einfache Ausstulpungeli der Hypodermis, in die eine Sclileife des integu- 
rnentalen Blutgefass-Netzes init hineingezogen ist. Das sind keiiie Bildungen von 

morpliologisch sehr bedeutsamen Charakter"; aiid again in the same paper " (the 
gills) hijchstens artliche Bedeutung haben ; sind sie doch nur eine Ailpassung an die 
Sauerstoff-Armut warmer stagnierender tropisclier Gewasser." However he later 

(14) places the presence of gills among the generic characteristics of Braizckiuva; and 
in another family, tlie Naididae, gills of the same kind as those of Bvnnchizcm are 
well recognized as coiistituti~lg a character of generic value (Brn~~chiodvzlus, Dero, 
Auloplzorzcs); a Devo without gills would be a Nais. 

The presence of a penis however (as distinguished froin a pseudopenis, which 
arises by evagination of tlie simple tubular end of the atrium, and disappears 011 re- 
traction) is certainly of considerable importance (Micliaelsetl, 13). and a character of 
generic value. I think therefore that  there can be no doubt tha t  the present form 
is to be separated from Bra~tch i~~va ,  though this is pretty certainly its nearest rela- 
tion; and I name i t  after Dr. T. Kawatnura, the zoologist in charge of the Otsu Lake 
Laboratory. 

The affinities of Rra~zclzizcra to  other genera have been touclied on by Micliaelsen 

(13). He supposes a close relationship to Botl~rio~zeu,w~~~. Both fall into tlie section 
of the Tubificids which are characterized by the possession of a diffuse "prostate" 
covering tlie vas deferens (or part of i t)  ; and both are included in the much narrower 
section which possesses a paratrium. The only essential difference between the two 
is, according to  this author, the presence of gills in Bralzchi~~va and their absence in 
Rotkrio~cei~vi,tnz; and he doubts whether this is sufficieilt to  justify a generic separa- 
tion ("ob der Besitz voii Kielilen ausschlaggebend fur die generische Absonderung 
der betreffenden Arten sein darf, will inir zweifelliaft erscheineii"). But Michaelsen 
omits to iiieiitioii the absence of spermathecae in Bothvio~zez~rzcu~, and the presence of 
sper~natophores (nrhicli are probably characteristic for the Eeiius, tliough not yet 
deinoiistrated for B. anzevicnizrcm, cf. Beddard, 3). And if it is true, as suggested 
above, that Bra~zchzzlra is descended from ancestors wliicli possessed a penis (Botlzvi- 
opbeuvum presumably never had one), the distinctioii between theill is still further 
widened. The coeloniic sac, a t  any rate, constitutes an  additional feature of Braw- 
chi~tvn which is not found in Botl~rzo~ze~crz~~~z. 

'rhere can of course no longer be any question of an affinity between Bra~~chzzcru 
and I'oiepodrilus, with whicli, prior to the discovery of tlie paratrium, i t  was confused. 

Limnodrilus socialis, Stephenson. 

I n  ditches rou11r1 the city of Kyoto, Japan; sold as food for goldlish. Nunlerous spec i~ l~eos .  

111 1899 I-Iatai (6) published tlie description of a worm found in Tokyo, which he 
called I,znf~lodrili~s gotoi. In 1912 1 published (16) an account of a species of L L ~ I L O -  
dvillbs which I called L.  socialis; the \\.or111 is colllll~ol~ in Lahore, and later in the 
salne Year I recorded hnving received i t  froin Calcutta (17) ;  subsequently it was 

foulld in a collection made by Annntldale in Ceylon (18). In  1913 Nomura (16). 
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having investigated tlie three species of Lirngzodrilz~s found in and near Tokyo, con- 
cluded that Hatai had confused more than one species under the  name L. gotoi, since 
that author's description did not correspond in certain essential points with any form 
which was actually found, but  appeared to  represent a coinbination of features from 
two separate species. He retained tlie name L,. gotoi for one of them, and called the 
other L. willc)ji. A Linzno~Eril~rs from Ceylon, received through Dr. Willey, then 
resident in Colombo, is stated in the same paper to  be identical with L. gotoi as newly 
defined by the anthor. In  a postscript to his paper Nomura states that  he is of 
opinion that  L .  socialis and his L.  gotoi are identical. 

With regard to Nomura's criticism of Hatai's description, i t  appears to me to be 
rather daring to suppose a confusion on Hatai's part  between two species which are 
really (if Noinura is right) so very distinct as his L. gotoi and L. willeyi. To mention 
only the most striking points of difference, the two species are a t  variance in the 
matter of the anterior sperm-sac (single in one. double in the  other), in the presence 
or absence of spermatophores, and in the length of the cliitinous penis-sheath (3-4 
times as long as  wide in one, 10-11 times in the  other); the last two characters at 
least are of extreme importance either in the differentiation of Tubificids in general 
or of the species of this particular genus. Hatai remarks tha t  his worm "occurs 
abundantly in ditches and gutters of this city (Tokyo) tl~rougliout the year" ; other- 
wise the fact that such a form was not found in Nomura's collections would be no 
proof tha t  such a form does not exist; since his collections were made many years 
subsequently t o  Hatai's, and Limicolae have a way of disappearing suddenly from a 
locality and leaving no trace. I found Br~rnchiodrilz~s lzorteg~sis for a few weeks in 
Lahore some years ago, bu t  have never met with i t  here since; and if I concur in 
Nomura's conclusion, i t  is partly because his knowledge of the localities and local 
conditions enables him to  speak with some authority. Hatai's two figures of the 
chitinous penis-sheath however certainly do seem to  belong to two different animals. 

The next point is Nomura's identification of his L. gotoi with illy L. socialis. 
'I'he only differences on which he coinments are those relating to  tlie "septal sacs"; 
which appear to  have a slightly different distribution and relative size; and to the 
dorsal blood-sinus on the intestine in seglnent ix, absent in his specimens, present 
in mine. These are points of slight morphological importance, the septal sacs being, 
as I believe, only aggregates of modified peritoneal cells and the sinus (observed by 
Ine principally in the living condition, where the colour of the blood renders it Illore 
easily visible) contracting or perhaps disappearing as a definite space in the preserved 
specimens. There are a number of other unessential differences; but  there also two 
of ~ r ~ u c h  greater importance, which Nonlura likewise leaves out of the discussion 
altogether. 

Firstly, the figures of the chitinous penis-sheath do not suggest tlie same shape, 
Komura's showing a flange-like expansion round the open end, mine (a section) a 
strongly upturned iiiargin on one side only; nor do the descriptions seem altogether 
to  correspond. The difference is in some degree due to  the mode of presentation ; I 
give herewith (fig. 7) a figure of the isolated penis-shenth of one of the present Kyoto 
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specimens, drawn under the camera lucida, which explains how the marked upturn- 
ing of one lip may co-exist with a flange-like expansioil of the margin (there seems 
however to  be really no such expansion a t  the posterior margin of the end of the 
tube). 

Secondlv, I stated that  the dorsal vessel was ventral in position, lying near and - ,  

to the left side of the ventral nerve cord, and was only actually dorsal in the first 
eight segments. Nolnura finds tha t  i t  i s  near the ventral vessel in the segments con- 
taining the genital organs, but  " behind these segments i t  reassumes its position on the 
dorsal side." And to  this may be added tha t  Nomura makes the supraintestinal 
vessel originate from the dorsal vessel in segment v, and open into i t  again a t  the - 
hinder end of the body; in my previous species the supraintestinal was (as usual) 
confined to a few segments, from v t o  ix (though another vessel could be traced on 
the right side of the intestine as far back as xxi). As I was particularly interested 
in the circulatory system of the Oligochaeta, and especially of the Microdrili, a t  the 
time, I think these stateinents may be accepted (see also 19). 

Notwithstanding that  Nolnura does not bring forward tlie real poiilts of differ- 
ence a t  all, I believe he is right in saying tha t  the  worins are the same. I have care- 
fully examined a number of the Kyoto specimens, atid I have no doubt that they a t  
least are the same as my L. socialis ; the dorsal vessel is ventral throughout, except 
in the most anterior segments (fig. 6);  the end of the penis-sheath shows a strongly 
upturned margin on one side (fig. 7) ; and there is no trace of a supraintestinal vessel 
in the middle of the body (fig. 6), though a sectioii is perhaps scarcely conclusive 
evidence on this point. 

Now the species which I received from Kyoto is appareiitly common,--the speci- 
mens were bought in the market, where they \Irere sold as food for goldfish,-and i t  
must certainly have been represented airlong Nomura's three species,-the only spe- 
cies of Liwtnodvilus in his "fairly extensive collectioils made in different localities in 
Tokyo." Of these three, the one in which the length of the penis-sheath is 30-33 
times its breadth, and the one in ~vhich i t  is 3-4 times, caliilot enter into considera- 
tion; hence I believe I ail1 justified in assuming that  the  forin I have received from 
Japan is his form B (penis-sheath r o  - 11 tiines as long as broad) to which he restricts 
the name L. gotoi. 

The last question coilcerils the iioinenclature of this species. The rule is that  
when a species is divided into two or more restricted species, the name of the origi- 
nal species must be retailled for oue of the restricted species. I take i t  tha t  the  
rule refers to cases where tlie origillal account or diagnosis is a valid descriptioli of 
some group of forms, which by a further refiiiement of observation is sllo~vn to be 

divisible; the original descriptio~l includes both. In  the present case the original 
description is (according to Nomura's supposition, which I have accepted) not a valid 
description of any for111 or group of forms whatever, a ~ l d  includes neither species 
(since taking some characters froin one, some fro111 another, i t  is a t  variance with 
both). The only course is therefore to drop the nniiie (unless it should hereafter he 
show11 that a form correspouding to  the description does actually exist). 
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I f  this is done, the name of the species which I have previously described 
froill India and Ceylon, and have now received from Kyoto, and which Nomura des- 
cribes as L i ~ n ~ ~ o d r i l z c s  gotoi ,  Hatai e~ t~e i id  Nomura, remains as L z m ~ z o d r i l z ~ s  socinlis,l 
Stephenson. 

Fam. GEOSCOJ,ECIDA E. 

Criodrilus bathybates, sp. nov. 

(]ti Ko~llalsu, about half a mile E. of Komatsu Point, I,. Bi\rra, J a p a n ;  180 ft., 011 a bottom 
of lnud mixed nfith pel~bles and lnally shells. Four specimells, all inconlplete; two wanted the 
posterior alld two the anterior end. The two anterior fragments apparelitly in :u1 early stage 
of sexual ~ilaturity. 

EXTERNAL CHARACTERS. 

The length of the longest fragment was 123 mm.,  and the thickness of the body 
a t  its maximum 2 mm. The surface of the  worms is a smooth shiny yellowish grey. 
Tlie transverse section of the body is circular for the greater part  of the length, but 
the hinder end is rather flattened, especially near its extremity, where the dorsal sur- 
face is concave and forms a broad shallow groove. The anus is terminal, and, in 
one of the two specimens which showed i t ,  was seen t o  be flanked by prominent 
lateral lips. The nephridia appear as indistinct opaque white masses through the 
thin body walls. 

In the longest fragment there were 165 segments. 
The prostomiurn is large, prominent and zygolobous. 
There are no dorsal pores. 
The setae are small and closely paired; the relations are the same throughout 

the body; n(r=bc,  but  dri is rather greater, about I* times na. 

No clitellum was visible. 
Tlie illale apertures are in segineiit xiii ; there are to  be see11 two sinall whitish 

papillae, rather elongated transversely, their middle points somewhat above the line 
of the ventral setae, their lower margin about on a level with the setae. The setae 
are absent ventrally in this segment. There are no other genital marks. 

It will be well to  explain here that the tiurnhering of the segments caused solne 
difficulty. The position of tlie inale pores so far forward as segment xiii is exceptional 
in the Geoscolecidae, and I a t  first assumed then1 to be on xv, a not unusual ps i -  
tion, since I thought I coullted fourteen segments in frolit of thern. But on comillg 

to examine the internal anatomy, this enumeration brought tlie testes to segments 
xii and xiii, the vesiculae seininales to xiv, and the ovaries to xv. The second speci- 
lnen gave the saiiie result, which appeared quite iinpossible. A renewed examina- 

- - 

tion of the setae and of the segments a t  the anterior end of the animal showed that 
in front of the first seta-bearing segnlent there were two annuli without setae, SePar- 

. - . . _ _ - -  - 

I '~'\\.o oi Iny ~ ) a l ~ r h  yivi~lg all accoullt g,r a record of 1.. roLirtl,s rcacllerl Nomura while h i s  payel. " was ill prepara- 
Lion lor Ihc 1)ress " ;  nu(l aillcc Ilc recog~lizc,l thc ~ , f  o ~ ~ c  of his species W I ~ I I  111il1c. it seems a little Per\'ersc 'I1 

llis part,-c\.ell if hc did lrot wisl~ (as 1 be1iei.e is tllc proper course) t,, reject Hatai's uame nltogcther,-to give 
nallle to L. s u c ~ u l f s  rather tllau to the othrr, pre\-iously u ~ ~ ~ l e s ~ r i l ~ ~ d ,  species. Hc received L. rociol~s fro111 Dr. Willcy* 

I r o l ~  Ceylou ( I r o ~ ~ l  whence our of Iny I,atrlles of lllateria! ha(l I B C C I I  deri\.r(l). and called L .  n,,llcyi the one \\,hich Ile 'lid 
idol receive fro111 Dr. Willey. 
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ated by a rather slmlloal but  quite visible groove, and both of fair extent, as shown 
in fig 8. I t  is not very uncommon in earthworms to have one or a few segments a t  
the anterior end without setae (in addition to the  first, which of course is normally 
achaetous); but unless we are to suppose that the internal genital organs have an 
altogether anomalous position, that cannot be the case here; and we must, I think, 
suppose that the setae begin nornially, i.e. on segment ii, the first segment being 
unusually long and biannulate,-even though this brings the male aperture into an 
anomalous position on segment xiii This seems to lne much easier than to suppose 
that the ovaries are in xv, ancl the niale apparatus correspondingly displaced. 

Septa 516 to 12/13 are somecvhat thickened, decreasingly so towards the hinder 
end of the series; 617 is perhaps tlie stoutest. 

I could discover no trace of a gizzard ; the  intestine begins in xii or xiii, but  the  
beginning is indefinite, and there is nothing except the increasing investment of 
chloragogen to mark it off fro111 the oesophagus. There are no calcareous glands 

The dorsal vessel is single, in the anterior part of the body a t  least. The lateral 
vessel, running longitudinally forwards on the body-mall from segment xiv, is con- 
spicuous. The most peculiar feature of the vascular apparatus is the dispositioil of 
the hearts; whereas iu   no st earthworms these closely elnbrace the alimentary tube, 
here they appear in the dissection as long loops which extend outwards onto the  
body-wall, reaching when the animal is pinned out to a position well beyond that  of 
the dorsal setae and not very far from the middle line along n~hich the animal was 
opened. Even when thus stretched out they are still ~nucli  curled and twisted; so 
that in their natural position in the living worn1 they must form extrenlely con- 
voluted loops. Beiug in the specimens almost empty of blood, they resembled neph- 
ridia a t  first sight; a closer inspection, and ~nicroscopic examination, revealed their 
true character. They occur in seglueuts vii-xi, and decrease in size from behind 
forwards. 

The nephridia are absetlt from the anterior part  of the body, the   no st anterior 
being in segment xv ;  011 one side of one of the dissected specimens there was a 
minute one in xiv. 111 each nepliridiu~n two parts can be seen; one a somewhat 
flattened, lobed, opaque white Inass near the external end of the organ, the other a 
twisted tube extending inwards to\varcls the nliddle line The mhite masses are con- 
spicrlous structures in the disser t io~~,  and can be seen through the body-wall in the 
unopened worm. The ducts open to the exterior in the line of the ventral setae, 
just ill front of the setae thetnselves. 

The testes are in segments x and xi; they were relatively large in these speci- 
mens, and free ill tlie body-cavity. Funnels were identilied in both segments. The 
vesiculae seminales, represented in 1~0th specimens by a pair of transparent empty 
sacs, are situated in seg~nent xii; in both specimens also the olle on the left side is 
the larger. 

Whal is perhaps a pair of "prostate" gla~~cls  is present in segment xiii; each is 
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a slllall and narrow white transversely elongated structure, resting on the body-wall 
tllroughout its length and attached a t  its inner end; they were situated nearer the 
posterior than the anterior litnit of the segment, and occupied the middle of the 
interval betrveen the lines of the dorsal and ventral setae,-their inner ends (as 
seen in the dissection, the  lower in the natural condition) nearer to the line of the 
ventral setae than the outer ends to the dorsal setae; the inner end of each appeared 
to correspond in position to the centre of the male papilla. 

The ovaries, large and conspicuous, are in segment xiii; funnels were doubtfully 
identified. Small ovisacs were present in xiv, depending from septum 13/14. 

There were no spermathecae. 
Rentclrks. The morins described above belong pretty obviously to  the subfamily 

Criodrilinae of the Geoscolecidae, and within the  subfamily approach nearest to the 
genus Criodrilus itself. Criodrrlrrs however has a rudimentary gizzard, and the male 
pores open on segment xv. That the opening of the  male pores on xiii in the present 
case is not an individual peculiarity is shown by the fact tha t  both specimens mani- 
fest this character. 

Since however the male pores are far more irregular in position in the Geoscole- 
cidae than in other fatnilies,-there are a number of cases where worms are classed 
together in the same genus even though the male pores differ in position by more 
than two segments,-and since the rudimentary gizzard of Criodri lus  is a matter of 
degree, I think the present species is rightly placed in tha t  genus, to  which it other- 
wise shows a close resemblance. 

As will be seen from the above description, the specimens a t  my disposal were 
not fully mature. 
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EXPLANATION O F  PLATE I V  

FIG. I.-Kaw(imzwiu jafionica ; dorsal and ventral setae. a ,  dorsal seta; 6, tip 
of ventral seta. 

,, 2.-The same; diagrammatic representation of penis and coelomic sac, to 
show general relations and to  illustrate mode of action of sac. 

,, 3.-The same; male genital organs, diagrammatic, reconstructed from 
sections. 

,, 4.-The same; section passing obliquely through coelomic sac. x 115. 

, , 5.-The same; section passing somewhat obliquely through lower end of 
coelomic sac and origin of penis; the penis is cut twice, and the sec- 
tion passes through the aperture of the male duct a t  the distal end of 
the penis. x 115. 

, 6.-Limnorlrilus socinl~s; part  of a traiisverse section through middle of 
body, to show relative positions of dorsal vessel, ventral vessel, and 
ventral nerve cord. x 115. 

, , 7.-The same; chitinous penial tube. x 115. 

, , 8.-.Cviodriltss bathybalcs ; anterior end. 

FIGS. 4, 5 ,  6, and 7 drawn by means of Zeiss's Abbe's drawing apparatus. 
at., atrium ; clrv., cavity of coelomic sac ; chl., chloragogen cells ; c.m., circular 

ltiuscular layer; c.s., coelolnic sac wall ; d.v., dorsal vessel ; ej. d., ejaculatory duct; 
ep., surface epithelium ; /., male funnel; I.m.,  longitudinal muscular lajrer ; p., penis; 
$(I., paratrium ; per., peritoneum ; pr,  , prostate ; s., septum ; V .  d e / .  , vas deferens ; 
v.n.c., ventral nerve cord ; v.v., ventral vessel. 
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(With five figures in the  Text.) 

With the exception of one lacustrine species, the Hydrozoa discussed in this 
paper are from brackish water of variable salinity. The lacustrine for111 is Cordylo- 
pkorn lncustrts, n~liich was found in the Kiangsu Province of China. Four brackish- 

water species, all already known from otlier localities, are recorded from the  Tali. 
Sap on the Gulf of Siatiz (see map on p 6 of this volume), and a new genus of 
medusae is described froin the  Gangetic delta. 

The Hydrozoa froill tlie Tali. Sap are Rilnerin fl~cnzi~zalis, Ann:tndale, Cnnzp~nr t -  
laria serrztlnla, Rale, t\vo unidentified medusae o f  the fainilv Eucopidae, Cn?np~lnrr- 
linn ce)lloncnsis (Rrowne) and Liriope rosnccrr (Eschscholtz). The first aiid third of 
these species occur also in creeks in the  Gaizgetic delta and in the Chilka Lake on 
the east coast of India. I n  the  TalC Sap the  six species were found in water of n 
specific gravity (corrected to  a standard temperature of r5"C.) of froin 1.002 to 
1,0085; but most of the  medusae were apparently no Illore than occnsional visitors 
from tlie sea, carried in aiid out of the mouth of tlie lake by the  tide. 

The only ctenophore in the collection is identical with the Ceylon race of tlie 
Malaysian P~e~rrobrtrclzin globosn, MGser, of which another race (hrnqnlensis, -4nnand. 
and Kemp) occurs l~otlz in the  Chilka 1,ake and in the  upper parts  of the Hay of 
Bengal. 

ORIENTAL HYDROZOA OF BRACKISH WATER. 

The Coeleizterata and Ctenophora of the Chilka 1,ake liave recently heell clis- 
cussed in detail.' Those of the  Tali. Sap,  a somewhat similar body of water, resemble 
thein so far  as the Hydrozoa are concernecl, and i t  is probable tha t  certain species 
will ultimately be found in   no st situations of the kind in different parts  of the  Indian 
Oceail. I take this opportunity, therefore, t o  collsider briefly what we kno\v of the  
--% -- - - - --- 

I flllllnll(l.lle, .lforr. InB. , 1 1 1 ~  1'. pp. 05.1 I S ,  ~ I S .  y i - is  ( ~ < , I S ) .  ' r l~e re  is ~ l o (  1nur11 l i terature o n  the  Hydrozoa that 
ill Irchll nllcl hrilckisl~ wnler ill the O r i c ~ ~ t a l  R e g i o ~ ~  or  tllc ndjarcllt pa r t s  o f  Asia. Relerellccs t o  f r e s l ~ ~ r a t e r  forllls in 

i\'nrk pllhli.;llr~l bcforc I V I  I will bc ~ O I I I I ~  i l l  I I I ~  ~ O I I I I T I ~  011 the  Frcsll\vater Sl)ol~ges, Hydroids : I I I ~  Polyzoa in the  I'nrr,," 
1 ' 9 Sillre lllnt da le  I.r,,,rru<-rridn ,rlrltrn has b c e ~ ~  disco\,crcd. I t  is rlcsrribed in vnl. TI1 of  thc  

/ I r  l l l r f l  1 1  1 .  2 5 2 6  s I )  Gravely alld Agllarknr have p~lbl ished llotcs on tllc species i l l  t he  
"lnc J"l'rllnl (\Wl. \ -I] .  1'1). ( C I C I - 4 q ,  pl. x s v i  n l ~ d  vr,I. 1X. PI'. ZJ~-:.&I). So ler  ns the brnckihll-water forms a re  ron-  
rerllcll ( ' I e  Il10\{ illlpnrl:llll rccclll p~~ l , l i ca l ions  nrr  I I I Y  report  o n  l h r  Coc le~~tc ra t ; l  01 the  Chilka I.akr, Ritcllie's detailed 
drscri~'linll Of A~llll~lclln fro111 (Ilr (:anp,elir dcl la  ( I 1 ~ r .  Irrd, ljlrrc. XI ,  pp.  rq1-$08 ,  pls. SIX. XSS(I:  101F) a1111 T,loycl'r 
accnllllt  li[e-l1i<torv :IIICI #)[ thc a11at0111y 01 the I~ydroicl i l l  C o , ~ ~ p o r ~ r t I r ~ t a  ~ ~ r ~ ~ l o ~ ~ c ~ r ~ i s .  Rer, Irrd . l Iu<.  X I I ,  
PI', 5 > - 5 7 ,  l l l q .  v.vii, I ~ I I ~ I  1:11ll r ( , I ~ r v ~ ~ c c \  11, c:trlicr I I B C I I I ~ , ~ ~ ~  will Ijc lnt11111 in IIIC first ,>I  l l ~ c s c  papcrs. 
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Hydrozoa that  inhabit brackish water in the  Oriental Region ; and to  compare them 
with those forms that have established themselves in fresh water. By "inhabit" I 
mean, live out their full life-cycle. Medusae and hydroids attached to floating objects 
that  are carried into the mouths of marine lakes or into the  creeks of deltaic tracts 
by the tide and are able to survive for short periods in water of low salinity have 
not, in the present state of our knowledge, the same interest. 

At present we know of only five hydroids and three hydromedusae that inhabit 
brackish water connected with the Indian Ocean.' They are :- 

A nnulella gemmatn , Ritchie ? = Asennthia $iscatoris, nov. 
Dicyclocor~wae filnnzentafn (Annand ) = D. filamentata (Annand). 
Rimeria flzrminalis, Annand. no medusa. 
Campnl~ulnrzcz serrzrlatrr (Bale) no medusa. 
Cnmfia~zzrlincz cevlonensis (Annand.) - Phortis ceylonensis (Browne). 

It will be as well to  consider each of these species separately. 
Evidence for the association of the medusa Asenathia with the polyp Annulello 

is still far from complete. The latter was originally introduced into an aquarium in 
Calcutta among weeds from small ponds of brackish water in which also i t  was sub- 
sequently found. These ponds are situated a t  Port Canning on the Mutlah (or Matla), 
a tidal river that formerly connected the Salt Lakes on the outskirts of Calcutta with 
the head of the Bay of Rengal, but now that  the lakes have been to  a large extent 
drained, forms merely part of the network of waterways covering the lower region of 
the Gaiigetic delta. The water both of the ponds and of the river is of low but ex- 
tremely variable salinity, which is constantly changing in the latter with tide and 
season, and in the former owing to  evaporation and rainfall. The organisms in the 
ponds have been introduced in floods from the river. Whether Asegzatlzia and A s -  
I L ~ L I P L ~ ~ ~ ,  therefore, are to  be regarded as two species or as  two generations of one 
5pecies, they come from practically the same locality and live in similar circumstances. 
Neither has been found elsewhere. 

In  the case of Dicyclocovync, another genus originally obtained from a pool of 
brackish water a t  Port Canning, the adult medusa is not known, but  the young 
medusa has been described from specimens budded off in captivity. The species 
(the hydroid only) has also been found in the Chilka Lake, but the genus is as yet 
monotypic and apparently endemic in waters connected with the Bay of Bengal. I t  
has not been found in the open sea. 

Rimeria flzcmznalis is a species of a small but widely distributed marine genus 
perhaps not to be distinguished from the much larger genus Perigonimus, which is 
also marine. So far as we know, R .  fEz,mi,talis, which has not been found in the open 

I The ollly other Coelellterates that \re k ~ l n w  to inhabit brackish water in Eastern Asia are the S ~ l l i z o s t ~ ~ ~ ~ ~ l ~  
medusa Ac*o~rtilus vnbn~r[l~altr, the Actiriiaria Ed;imnrdsrn lirrrlrir, Hnl in~t l l t rr~ lir,rrriroIn, Alclvidirt,,r .srkillerin,rrr~n, phvlor(P1r' 
b'an~ellct~s. I 'h, rhilbnrrrc. I'eloroelr~ crtrl a l ~ d  f;~.rizc/o,nn S/nr,rrtr,r, alll1 a11 ~ ~ t ~ i c l ~ n t i f i e ~ l  Alryonariall of  the gelllls 
l',,~,,,l",,,,. 
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sea, is the only representative of its genus tha t  has become a true inhabitant of 
brackish water. In suitable localities on the shores of the Bay of Bengal and the 
culf of Siam it seelns to have occupied the position in the estuarine fauna tha t  is 
occupied ill many temperate localities 1,y tlie unrelated CordyloPlzo~a luczlstris. 

Though capable, however, of living for soine time in fresh water, i t  does not seen1 to 
have adopted the fluviatile and lacustrine habits of tha t  species. 

We do not kliow as yet ai~ytlliilg definite about the life-history of Campanzllorin 
seurulatn, which belongs to a universally distributed ~nar ine genus ; I include i t  amoilg 
the inhabitants of brackish water because I have found i t  reproducing its gollosolne 
ill an apparently healthy condition in water of low specific gravity. The species has 

evidently a wide range in the I'acific and Iildian Oceaiis, but particulars are still 
lacking and there has been coilsiderable confusion with species of allied genera in 
which the hydrophyton is very similar. 

Calnfiu~culijrn is another marille genus of universal distribution. It probably 
includes l~laiiy 111iuute species that have up to  the present escaped notice. The 

medusa oE C. ceylonc~zsis \vas first discovered in the open sea off Ceylon, but  not far 
from the coast. The hydroid (wllich is very small, inconspicuous and difficult to  
preserve in a recognizable condition) has otdy been found as yet in brackish water, 
in the Gangetic delta and probably in tlie Talk Sap. The species is able to complete 
its full life-cycle in water of a specific gravity (corrected) of 1.ooS5, but apparently 
perishes if the specific gravity sinks much below 1,006. 

Our knowledge of the fauna of tropical estuaries and marine lakes is still by far 
too inco~nplete to perinit a detailed statement of the geographical affinities of any 
elenleiit in it. All that can be said in reference to the Hydrozoa is tha t  in this 
group, as in the Polyzoa,' some widely distributed lnariile species are reinarkably 
tolerant oE low aiid even variable salinity, ~vhile others appear to  have a strictly 
limited range in estuaries and marine lakes aiid to  belong to small genera peculiar to 
definite areas. 

From a biological point of view i t  is already possible to separate the Coelen- 
terates of brackish water into two series, one merely tolerant, the other specialized 
to live in estuariile creeks and similar situations. Ainoi~g the Oriental forms Cnmpa- 
rbularin sruruln/n, Ca~rtpnnuli~zcz ceylo~certsis and Acrot)zilzcs rabaizclcat~c, belong to  the 
forlller category ; to the latter B~:nreuin bu~nijc(r l is ,  tlie sl~ecies and genera of Actin- 
iaria referred to in a footnote on p.  104, and tlie abuormal hydrozoaii genera Annlrlellrt, 
Asenfllllicj and D i c y r l o c o ~ ~ ~ ~ e .  All the merely tolerant species, and a large pro- 
~ortioll of those that have established themselves per~nanently in brackish water, 
rePresetlt coslllopolitan or a t  any rate widely distributed inarine genera, and though 

specialized physiologically do not appear to be modified structurally. The three 
~0ssit)ly only two) peculiar hydrozoan genera aiid the Actii~ian genera Pelocoetes 

l-'ll)l~oco(*fes are all highly inoclified structurally, and no one of them is known 
to have near allies ainoug true marine forms. They must, therefore, be 

~ 

I A I I I I ~ I I C I ~ I V  ~ , / C I I I .  I I I , ~ .  A ~ I , , ~ ,  v,  pp, ,lo.,33 ( ,o15).  
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l.egarded as organisms that have been established in their present environmellt for 
a considerable period. 

The only known species of . I r i ~ t ~ ~ l e l l a  is one of the small company of solitary 
hyclroids. In  inany respects it is undoubtedly primitive, hut this is not the case with 
its tentacles, the structure of which has induced Ritchie ' to  classify i t  provisionally 
in the subfamily Myriothelinae of the family Corynidae. If Asenatkia represents the 
sexual generation of the same species this view will have to  be modified, but evi- 
dence for the association is still far fro111 complete. Ase~~atlzirr is undoubtedly related 
to ail imperfectly known genus (Mrrrofias, Ostrooumoffl) from the mouths of rivers 
entering the Seaof Azov; possibly it represents a group of Hydrozoa established at 
an ancient period in brackish water. Dicyclocoryne, though very distinct both in 
its llyclroid and its lned~rsoid generation from any other genus known, is a much 
more normal unit in the inarine family Corynidae; while the two Actinian genera, 
though highly modified and quite distinct from one another, readily find a place in 
the subfamily Metridiinae of the family Sagartiidae; and to the same snbfamily be- 
longs the Gangetic estuarine specie5 d.Ivtrr(ltz~nz schillr~rza~~zcnz, from which, indeed, 
botll genera are possibly derived.' 

In  /I itit~tlelln the chief point in which specializatio~~ can be definitely correlated 
with environnlent lies in the production of buds provided with a stout horny cover- 
ing and therefore fitted to survive in circumstances that would kill the polyp. No 
form of specialization is Inore common than this ainong freshwater organisms; among 
the brackish-water aninlals of the Indian Ocean it is exemplified in the Polyzooll 
Lososontc~toides,' and in a still inore striking manner in the sponge Laxosz~herztes ~ U C I , L ~ -  
Iris,6 which belongs to a marine genus and is not notably inodified otherwise. 

In Ase~a(ttlzirr the most striking adaptive feature is the  opacity of tlle bell. I t  

is not quite clear what is the object of this ~nodification but that  it has some sig- 
nificance is indicated by the fact that  n precisely similar type of colouration6-if 
colouration i t  can be called-is found nnlong a number of fish and freeswimming crus- 
tacea that inhabit the silt-ladeli creeks ant1 estuaries of the  Gangetic delta, for 
exanlple the Rolnbay Duck (Htrvfirtloic ~zeltereus) among the fishes, Leander s t ) ~ l z f e r ~ ~ s ,  
L. tcu~rifies,  and a remarkable new species of Pnlernor~ which will shortly be described 
in this volume by Mr. S. W. Kemp, anlong the prawns. 

The essential generic characters of Dicyclocor.),rre are that  the tentacles of the 
hydranth are all capitate and are regularly arranged in two circles and that the 
medusa, whose tentacles are also capitate, lacks ocelli. The only one of these 
characters that  seems to be adaptive is the absence of ocelli; in many animals, from 
the Gangetic porpoise Plataftistn to  this medusa, that live in the muddy waters of 

I lir,. Iltrl. f i l r r v .  X I ,  pp. 543-508, pls. sss, xs lrr  ( 1 9 1 5 )  

Z o o / .  A 81:. S I X ,  p. lo (IS*). See p. IM,. poclen. 
.< .41111a11,lale, .\Iror. 11rd. J\IIIS. V ,  pp. 73-75 (1915). 
4 Id. ,  ibid.. p. 128. 

b O p .  r , I . ,  p. 45. Tlie rno(lificatiot~ co~isists. I I I  the caw of tlils apouge, not  in the lllerc procluctioll of I>ollier; 

killcl bu t  i l l  llleir l ~ i ~ l l  < p ~ c i ; ~ l i z a t i o ~ ~ .  
d Scr KPIIIP. It'<,- 111,l. .\?,,T. S111 (111111.). 
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tropical estuaries and rivers, visual organs are degenerate or absent. A character of 

the hydropliyton that has inuch less systematic importance is thus described in D. 
fil~lme~~ttrttl,~ " the colonies of this species often have a peculiarly lax appearance owing 
to the fact that the rhizome is adherent only in places ancl is son~etimes produced into 
long filainentous free processes that hear terminal polyps. These, or rather the stalks 
from which they arise, may again become attached a t  their base to  the object on 
which the colony is growing, so that  loops of free 1-hizoine are formed." -4 similar 
feature occurs in two distantly related Ctenostomatous Polyzoa tha t  live in the 
Gangetic delta, and is evidently a protection against over\vhelining mud. The 

Polyzoa are Victovellrz bcngnle~zsis and Bowcvbnnkin cnurlrrtri. 
We nlay now compare tlie Oriental Hydrozoa of brackish water with those that 

have established themselves completely in fresh water. Not more than five genera 
are yet known from any part of the world. They are Hydra, Micvolzydrn, Crnspedn- 
cusles (=Linznocodiun~), Limrloo~idn a i d  Polypodiunc. The marine genus Cordylophovn 
of the normal family Clavidae has a t  least one' species (C. Lncrrstris, Allman) that  is 
able to inhabit pure fresh water and has been found far inland, but this speciesseems 
to be essentially an inhabitant of estuaries and salt lakes and has probahly been 
carried from sea to sea on the bottom of ships. 

Hydra is a cosn~opolitan gellus consisting probahly of three species," H.  vrflgczvis, 
E'alla~,~ H. oligtrctis, Pallas aiid H. viridis, I,ini~i.. These species are inhabitants of 
fresh water but are found rarely in brackish water. The only form really a t  home 
in the tropics seems to be H .  v~clgtrris. There is no doubf that  the genus is an 
extremely primitive one, and it seems iinprobable that  it ever had a medrlsoid genera- 
tion. The fertilized egg develops a horny coat which enables i t  in temperate regions 
to lie dornlant tlirougli the winter, and through the sumnler in the tropics. 

Olily the polyp ancl tlie y o u ~ ~ g  n~eclusa of i \ l i~~ol / ,~~dvtr  are known, and i t  is not 
absolutely certain that the adult niedusa coi~lmonly assigned to Limr~ocodizc~~c is 
conspecific with the very A/lio,ohytlrtr-like polyp fro111 which i t  is believed, on cir- 
cumstantial evidence, to originate. In any case it is doubtful whether illicrohyilvrt 
and Crospetlticr~stes are generically distinct.', 111 both forms, if the colnlnonly ac- 
cepted identifications are correct, the inedusa originates from a polyp without ten- 
tacles and only to a linlited extent colonial and is reillarkable chiefly for its very 
peculiar sellse organs. I t  has a long and. well developed llianubriuln and is not 
lllodificd in any very obvious adaptive manner. ~llicvolrydvtr vydeti, Potts, has been 
foulld ill rivers both in North America aud in Europe, while Crnspcdtrcrcstes sowcvbyi,' 
lankester (the lnedusa and supposed polyp) were origii~ally described fronl a lily-pond 

I . ~ ~ l l ~ ~ ~ l ~ l ~ ~ e ,  .lIeln. 11~1. )11,t<. \,, 1,. 1 1 , )  ( IC) ,~) .  
' ;\llnal~dale, !11e111. A < .  . ~ C U .  l ; r n ~ n /  v I ,  p. 2 5  ( I ~ I ( > ) ,  a11c1 : ~ / ~ , I I I .  /,I(/. .I/ILs. \', p. 1 2 5  (191 j ) .  

' I t l l i l lk it probable that  C. n,h,/r/rgyo, v .  I,elldenlcld, 11.01~1 A l ~ s t r i ~ l i a ,  is ~nerely a #ln.nrtwl f o r l ~ ~  ol lllis species. Scc 
Vnll I .~n~lel l fc l f l ,  Ztjo/. J,rhvh. 11, 1,. 97, 111. \ r i .  tigs. I 1-12 (~Xs j ) .  
' Allllalldnle,  I'ntrn. Brit. Ir~d. I:rrk;t,. Spo~tqcc, etc., p. 14; ( I ~ I I ) .  

'rhc only species I saw i n  Japau was this one. There is a spec i l~~eu  1ro111 Lake Bi!\.n 111 t he  Otsu Laboratory 
"ee l'otts, Oltnrl .  ,/~~ldrlr. Af i r r .  S r , .  I ,  p. 623, pls. xsxv-xxx\,i, alld Brownc, ibtd..  p. 635, pl. xxxvii (Igob). ' l i teralure  previous lo 1910 see i\Iayerts 11.lcdrrrrre o/ llrc I l forld 11, pp. j('.~, 364 . Douglas (%ells. wirs. Z~JO/ .  C I I  

( I ) .  P P  Q2-1 10. P I ,  ~ i .  1012) has discussed o r i g i ~ ~  aud r e l a l i < , ~ ~ s l ~ i p s  more recently. 
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in a hot-liouse in England ; the medusa lias since been found a t  several places in 
Europe and in tlie United States in siniilar circumstances. A second closely related 
species or subspecies ( C. Izozclczii, Oka ' )  has more recently been discovered living free 
in the Yangtse-Kiang; only the medusa is known. 

The medusa Li~~z~rioc~iidn seems to be of tropical origin; i t  has now beell found 
in several of the great lakes of tropical Africa, in rivers in western Africa and 

Rhodesia, and in tributaries of tlie Kistna River it1 Peninsular India. Three species 
have been recognized, L. tn?cgrr~tikrrc, Giinther, from the Central African lakes and the 
Niger, L.  rhodesiac, Boulenger,' from tropical South Africa and L. indicn, Annandale, 
froin India. They are very closely related and ]nay be 110 more than local races or 
subspecies. Xothing is known of an asexual generation, and the Central African 
inedusa reproduces itself by budding as well as sexually, bu t  there is strong circum- 
stantial evidence, in the case of the Indian inedusa a t  any rate," that a fixed asexual 
generation occurs. 'I'he most striking.feature of the medusa is the degenerate nature 
of its manubrium, but both Gravely and Agharkar ( o p .  cit.) and Arnold and Boulen- 
ger' have sho~vn that  the mouth is capable of being closed, and does llot in life 
reniain widely gaping as was a t  one time believed to be the case. 

Polypodiztrrr is an extreinely aberrant monotypic genus in which the lifecycle is 
complicated by parasitisin (or ; ~ t  any rate serniparasitisni) , one stage living attached 
to  the eggs of the Sterlet. No ineclusa is known, but  one stage consists of a free-living 
polyp. The species is only known from the River Volga. 

The true relationships of all these freshwater Coelenterates is still a matter of 
controversy. In none except H.ydrn lias tlie full life-cycle been completely worked 
out, and it is not yet altogether clear to what extent Polyfiodiztm has been niodified 
in accordance with its peculiar habits. It is not impossible that  i t  inay ultimately 
prove to be allied to A ~ z ~ t ~ ~ l c l l a  and (?) even to ~llneotins. 

Cvnspedacustes and Livznoc~ritla (including, for the sake of argument, illio.oh~dr(r 
in the former genus) are ainong thc most interesting of all freshwater organislns fro111 
the point of view of the student of geographical distribution and of the origin of the 
fauna of fresh water. The ollly localities where Cvnsficdaclrsles has been found in 
natural circumstances are situated in the Holarctic Zone, and i t  is perhaps not with- 
out significance that t,he adult medusa from China was of a more robust habit than 
the oue found in artificially-heated ponds. Mayer-uggests that  the former may 
have been introduced into Chitla in the cultivation of ornamental water-platlts, but it 
is to say the least a curious coincidence that tlie aquatic worm Bvn?~chiuv(r soweybyi 
(Reddard), wh1c11 was discovered a t  Kew in the same tank as Cv(~sficdncz~sies, also 
occurs in the Yangtse system. Stephenson' is of the opinion that  this worln may 

1 AIIIIO~. Zoul. Jap. V I ,  p. 2 19, 1)). viii  ( 1907). 
' Quarl. Jorrrrl. Micv. SGI.  LVII,  p. 4 2 7 ,  1'1. xlii ( 1912). 
* (:ravely aud Agharkar ,  Re,. I n n .  Mtrr. V I I ,  p. ~ p n  (1912). 

4  pro^. Zool. Soc. 1-o~rdon 1915, p. 7 1 .  pl. 
"he fullest account of this genus is givel~ by Lipin in Zool. Johrb. ( A v o l .  Ablh . )  X X X I ,  pp. .$17-.l2(>. xi-xv 

(1911). 
8 .4led1rsae u/ the World 11. p. j(h (1910). 

A l c r ~ l .  Asinl.  Suc. Bcnfal V I ,  1). 8 7  (1917). 
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be in tlie Far East and,  indeed, may have originated from a genus that  
lives in colllparatively deep and therefore cold water in Japan. Hrowlle ' has sllow~l 

tllat /vjcrohvdrn vydrri  and Crasficdncrcstes so7~avbyi can hardly be specifically identi- 
cal, Llllless the organism has been profoundly nlodified by unnatural conditions of 
life; but it is ilnprol,able that any student of tlie liydroids would place the polyp 
frolll Kew in a different genus from the one originally described from Philadelphia 
ancl sillce rediscovered a t  Strassburg. There can be no doubt of the Holarctic origin 

of the latter species a t  any rate. 
Lignnoc~zitla on the other hand has only been found in the tropics. The fact 

that it occurs on both sides of the Indian Ocean is noteworthy.' It is curious, furtlier- 

Inore, that in the Orie~ltal Region the medusa has only been found in tributaries of 
the River Kistna or Krishna, in which also occurs the only Oriental represe~ltative of 
the n~olluscan family Actheriidae,a family that flourishes in the tropical parts of 
Africa and America. 

What has been said \\rill be sufficient to prove that  the Hydrozoa of fresh water 
have no very close relationships either among tl~emselves or with forms tha t  have 
become established in brackish water. Liglrnocrlidrr is perhaps remotely related to 
Crtrsprdac~istes and the latter probably belongs to the same subfamily as Ase9tnthia ; 
hut the different genera undoubtedly represent different attempts made, sometimes 
successfully, a t  different places and a t  different epochs to colonize fresh water on the 
part of marine organis~ns, all of which have either become modified in the course of 
their progress inland, or else have chanced to become n~odified in the sea in such a 
way as to have been rendered fitter thereby for life in rivers or lakes and thus have 
been enabled to migrate inland. No common line of evolution has been followed, 
and the structural modifications that  have been brought about do not seem to be 
correlated with changes in the specific gravity or chemical constitution of the me- 
dium in which the animals live; adaptation for this purpose has been physiological 
rather than structural. Hargitt' has shown that the pulsation of the bell of C ~ ~ t r s -  
bl!(lacl~slcs, though active in ordinary fresh water, cease in distilled water. I have 
lllyself show11 that a precisely s i~ i~ i la r  result follo~vs in tlie case of the  Schizostoii~ous 
lnedusa . - lcvo~~zttus if the salinity is reduced below a certain limit.h Thus two nie- 
dusac not in any way related to one another, both of which have liecome adapted 
to live in water of lower salinity and specific gravity tha11 that  of the open sea, are 
affected in a similar lnanner by changes in the composition of the medium in which 

live, hut the one that has established the fluviatile Iiat~it completely is no longer 
affected by a cha~lge that produces co~nplete paralysis ill the other, which inhabits 

tile open sea and lagoons of brackish water. Neither of these species is 
Obviousl?r adapted anato~nically, so far as our present knowledge goes, to  withstand 

permallent or telnporary changes in the  chemistr)l of its environment. In  all fresh- 
. -  ~ - -  - - -  

I (!'ifl'/. / ~ ~ r r r r r .  ,111r.r Sr-r. I,, p. 0 3 8  ( 1 , ~ ; ) .  
' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ,  I V  ( . o I , ~ ,oY  I,I/~I,I,~/. Z001,.  . l r ~ > , ~ a c , ~  IOI  { ,  Sec. V I ,  p. 5 x 1  (1014) .  

1 1  a ,  S i t  1 ,  I S O .  I I . 13 I .  Sec alw, \l'oodwer~l, ih rd . ,  p. n7. ' 1lil)l. D1~11. I.l'ashrr~p/orr XIV, p. 30.1 ( p d c  hlnyer). 
Mem. I ~ r d .   if^‘^. 1). p. ( 1 9 1 ~ ) .  
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:tlld brac.kis11-water Coelenterates structural modifications can be discovered, and i l l  

some cases these modifications call be defiilitely correlated with unfavourablc cir- 
cumstances, such as  silt in suspension or  deposited or the  danger of a sudden change 
in conditions of life ; bu t  in none can we yet  say  tha t  this  or tha t  character is 
an  adaptation for life in water of low or variable salinity. So far as this element 
in the  changed coilditions is concernecl, t he  pllysiological evolution involved in the 
change of liabitat has been much more comprehensive than the  ariatonlical. The 
o~ l ly  features of a general kind t h a t  a11 the  genera and species have in common 
are negative-a small size and lack of I~rilliant or couspicuous pigments ; even con- 
vergence is not indicated. 

HYDROZOA 
Order GYkINOBLASTEA 

Family CLAVIDAE. 

Genus Cordylophora, All~nan.  

This genus, which for long was regarded as  1nonotyl)ic and a5 es5e1ltially fluviatile 
:1nd lacustrine, is now known to  include several inarine species. 

Cordylophora lacustris, Allinan. 
IS(~S. C ~ I I I / \ , ~ I I / / I O ~ ( ~  / ( ~ c ! t s l r i s ,  E I i ~ ~ c k s ,  B r i l .  H!*dr .  Z o o p l ~ . ,  1). 10, p l .  l i i i ,  l i ~ .  2 .  

1871. Cord)'Lo,hl~oro l ( t c / c s l r i ~ ,  -\~IIII:III, , W O J I .  ( ; J ~ I I ~ I ~ .  Hjrrd , ,  1,. 2 5 2 ,  pl. i i i .  

' 1887. C o r d d ~ ~ / l t o r r ~  iultifclzgjici, v. L e ~ ~ t l e ~ l f c l d ,  %on/.  Jnkrh .  11. 1,. 07, 1'1. v i ,  l i ~ s .  I I -  1 2 .  

I find among my collections from the Tai-Hu (Great 1,ake) in the Kiangsu Pro- 
vince of China several Hydroid colonies tha t  agree in every respect, so far as the 
hydropllyton is concerned, with exan~l>les of Covd~~/ofilro~,cr Ltrc.l~stvis froin Englalld, 
Germany and Egypt .  Unfortunately none of them hear gonosomes. The largest 

colonies are about j cm. long. They were attached wit11 the  polyzoon Ptrlzldiccll(r 
cdo~~gctln' to mussel-shells (I\lotlioltr lucltstris, v .  Martens), which in their turll were 
fixed to  the  roots of willow-trees. The Tai-Hu is all inlantl fresh\voter lake connected 
by numerous creeks with the  Yangtse system, hu t  not by  any  mail1 waterway; a 
sketch map  is reproduced on p. 4 of this volume. 

So far  as I am aware, C. ltrcr~s/vis has not previously been recorded fro111 the I'ar 
East .  I t  occurs in fresh and brackish water in many parts  of Europe, N. America 
and western .Asia, and has been found in the allnost land-locked Sea of ,L\ZOV ' and the 
now isolated salt-lake Uirket-el-Qurun,+ which wds formel.ly connected with the Nile. 
The Australian form C. urhitcleggri, v. 1,endenfeld is 1)erhaps no more than a dwarfed 

1 >lolz-Kossowska. : I ~ r h .  %IIO/,  r ~pirlrrr. ( 4 )  111. pp. 61-(3; (1905) .  
A~lnnndale,  d l c ~ , ~ .  :Is. Soc. Ilo~jiol 1'1, p. jo ( 1 9 1 6 ) .  

3 C)stroo~~motl ,  Blrll. A r .  Itrrp. Sci. SI. I ' i l r r~h~~~rrg  ( 5 )  I V ,  p. . l r x r  ( ~ S g h )  
+ C. L. Bouleuger, Vuorl .  J<,~#r , r .  ikftcr. S L I .  LII, p. 35s (1cj08). 
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race, but its gonosome has riot been examined. I have seen an imperfect specimen 

embedded in a colony of the Polyzoon A~4strrrlella le~~de~zjeldi' (Ridley) from New 
Soutl~ \Vales 

Family BOUGAINVIL,I,IIDAE. 

Genus Bimeria, Wright. 

Bimeria fluminalis, Annandale. 

rgrg. B i r ~ ~ e r i ~ r  flrrrrri~rtrlis, A~~nandale,  illerrr. Iqrd. iM21s. V .  pp. 111. 112, fig. 10, pl. lix, 

figs 3, 3n .  

Fishing-stakes in tlie outer lake of the Tali. Sap were covered with this hydroid 
in January, 1916. I also dredged a small stick similarly covered in the collnecting 
clian~~el between the outer and the inner lake. The speci- 
fic gravity of the water (corrected) varied from r.ooIg to 

,\ 

1.004. 

Siamese specilllens do not differ ~naterially from Indian 
ones so far as the structure of the hyrdophyton and 
gonosonles are concer~led, but the chitinous iilvest~lle~lt of 
the base of the tentacles is thinner and less easy to detect. 
I was led, therefore, to believe a t  first tha t those  fro111 the 
Talk Sap represented a species of Perigogzinlus and not the 
true B. fEr~wzi~~ti~Ls. 111 any case the separation between 
the taro genera, if we regard Tl'viglzticl as synony~nous with 
Perigo~rinz~s, is so slight, depending as it does upon this 
variable character of the illvesttlleilt ,of the hydranth, 
that it may have to be al,andoned.' I leave the ques- 
tion to those who have a wider knowledge of tlie marine I;,,, ,.-si ,,,,., ;,, 0 ,,,,, ,,,,,i,, 
hydroids. Part of 3 COIOIIY fro111 a 

B.  fl~cr?ciftulis is only known from brackish and tenll~ora- l i s l~ i~~g-s take  i l l  the outer 
1)art of tllr 'l'al6 Sap. r 1. rily fresli water connected with the Bay of Bellgal and the 

Gulf of Sinm. 

Order CALYPTOBLASTEA.  

Family CAMPANULBRIIDAE. 

C;enus Campanularia, Lamarck. 

Campanularia serrulata, Bale. 
1880. C~~rrrpi~r~rrlirrrn? si~r.r~rlirlrr, Bale. I'roc. I.irrrr. SOL. 1V.S. I I ' f l les 111 (I), 1). 757, pl. xii, 

fig. 4. 

I found a Can~pali~~lariid llydroicl in the Tali. Sap which on a superficial exam- 
ination I ~nistook for the species from the Chilka Lake that  I recently identified as 
Clytia serrulottr.' A closer scrutiny, however, revealed the fact that  i t  was a true 
C(~~n~tr?lrclrrrirr, and yet that it agreed even more closely with ]<ale's original figure than 
- -~ . 

~ -~ -- ~ . ~ . .  . - -  ~ 

' .\1111al11laIc, /<c,.  ~II,/. , l /t, , .  X I ,  1,.  11,;  ( 1 ~ 1 5 ) .  hto1~-I<ossoafskn, ofi. r i l . ,  yp. i ~ ) ,  7* ,  ( I ~ u s ) .  
,\1111a11~1ale, 111e11t. 11i<l. A / r # ? .  V, 11. I , $ ) .  pl, ix, figs. I ,  I C C ,  I *  ( 1 ~ 1 1 5 ) .  
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the Indian specimens, which certainly represent a Clyticl. There are thus three candi- 
dates for the l~aine of Bale's species, which was described without reference to the 
gonosomes ancl was therefore generically unidentifiable They are Obelin servuLntn, 
Thornely,l Clytzn sevr.rl/nta, Annandale, and the present form Fnrtherinore, Borra- 
daile,' recogliizing tha t  Miss Thornely's identification was incorrect, has renained her. 
species Crrmpa?zrdnr.~cr ~err.u/cztelln. It is perhaps best to  say no Inore. I figi~re a 
hydranth in its theca and a gonotheca from one of my Siamese specimens; the essen- 
tial character4 of the species lie in these structures. 

In January, 1916 this form was abundant 011 

shells, sticks and dead palm-leaves in the outer 
channel of the  TalC Sap and between Ka\v Yaw 
and the main land. The colonies have numerous 
gonothecae containing ripe gonosoines. They were 
living in water of very variable salinity, its specific 
gravity (corrected) being from ~ ' o o q  to I 0085. 

2 Hale's species was described from New South 

Wales (Port Jackson) and was growing on a Plrrmzi- 
/ar ia  

\ '  Two species of medusa belonging to the fa~nily 
Eucopidae were not uncommon, with Li~, iopr  rosn- 

FIG. r . - ( ' c r ~ ~ r p n ~ i ~ t / n r i n  vcrrrtlotn. 
cea,  in the c l~a~inels  of the outer lake of the Tali. 

I-iytlrotlieca with I ~ y l r n n t h  a ~ ~ t l  
Kol lot~~eca of a specimell from the S ~ P  ill January, 19". They were, 'lowever, 110' '''Ie 

outcr c l i a ~ ~ n e l  of tllr Tali, Sap. r j o .  inhabitants but arere carried in from the sea by the 
tide. My specimens are now in poor condition and 

\Irere pr01)al)ly degenerate when captured ; I prefer not to attempt to  identify the111 

Genus C a m p a n u l i n a ,  van Beneden. 

C a m p a n u l i n a  c e y l o n e n s i s  (Rrowne) 

H Y D R O I D .  

1c)o0. Irott!  cey lone~rs i s ,  Ant~a~ldale.  Rec.  I ~ r i l .  il11ts. 1 ,  p. 14.2, fig. 4. 
191b. C ~ ~ I ~ I ~ ~ I I I ~ ~ I ~ R  C P , V ~ O I I P I L S ~ S .  T,Ioy(l n ~ ~ d  Al~~~:undale, ihirl. X I ,  1'1). 40-57. lic 1, Pis. \ '-\ ' I1.  

WBDIISA. 

1yo.j. Irt.nr ce)~lorrensis and I .  pnlkr.~tsis ,  Rrownr i n  Her111na11.s Kcp. Ce\~lo~r  I'c~rrl Fish.  V', 
pl. i i i ,  figs. 12-16, 

1 9 o i  Iretre ce)~lorrensts, A I I I I ~ I I C I R I ~ ,  J O I ~ ~ I I .  .45. SOC. Bcngrrl ( n . ~ . ) ,  1). 7 0 ,  p1. i i ,  lig. 5. 
IOIO. I'lrortis / ~ ~ l k e r r s i s  a ~ ~ d  P .  ccy1r~nr1bsi.s. )layer, .\It,rlrrsnr. o/ Ihr Il'orlil 11, 1). .Io'). 
1915. Cu~npanr t l inu  ccylonensis ,  A ~ ~ n a ~ ~ d a l e ,  i l l o n .  Inri. I\!IIS. V, p. 104. 
- .  ~~ 

- .~ - -  

I In  Willey's %o,,l. Rcsullr IV, p. 45.1, 111 xl iv ,  fig. 5 (1~2) .  
2 In (:nrdil~rr's I'au,,. Ccogr. Rrstrlls I .nc~.udiur aud i\faldrsr. A , <  h .  1 1 ,  11. 310. 
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The medusa of this species was abundant in the outer channel of the TalC Sap,  
with Liriope rosacea, in January 1916, and badly preserved colonies of a minute 
hydroid that is probably of the same species mere found on the stems of colollies of 
Bimeria from oti Koh Yaw when the latter were examined in Calcutta. Many of the  

medusae were sexually mature. 
The medusa and hydroid appeared again in July, 1916 in the canal a t  Calcutta 

in which they were found in 191 j (see Lloyd and Annandale, 1916). Fuller inquiries 

seem to indicate that  they do so about the  same time every year, shortly after the 
opening of certain locks that  allow water from the outer canal system connected with 
the Mutlah River, and so with the  sea, to  enter. They disappear as  the water be- 
comes fresh or nearly fresh with the fall of the rains, being apparently unable to  live 
in water below or much below 1.006 in specific gravity (corrected to a standard tern- 
perature of 15°C). 

The species is evidently coinmon in the Bay of Bengal, round the coasts of 
Ceylon and in the Gulf of Siam. 

Order T R A C H Y M E D U S A E .  

Family 01,INDIADIDAE. 

1910. Olindiadae, hlaver, Mcdtrsue of the Worlr l  11, p. 340 

Subfamily PETASINAE. 

1910. Petasinae, >layer, o p .  cit . ,  p. 361. 

As i t  seems to be impossible to recognize any species of Petcls~s, the  name of the 
subfamily may have to be changed, but  its limits are a t  present so uncertain that  
it is best to regard i t  as a provisional group for which the name adopted in Mayer's 
standard work on the medusae may be used conveniently. 

The genera included provisionally are Petasus (?) , Aglnzr~ofisis , Crnspedacz~stcs 
(=Linznclcodium), Microlzydm, Gossen, Mneotias and the new genus here described 
under the name Ase7zailzin. It is not improbable, however, that  Craspcdaczdstes 
and Microhydra are ge~lerically identical, while dsc~cathin inay be tlie medusoid 
generation of tlie hydroid Alc~zulella, whose name in that  case has clear priority. 
Petasu.~, Aglauropsis (which is still known but  imperfectly in the adult state) and 
Gossen are marine genera, the development of which is quite uilknown, and Gossca, 
the only one of the three of which the generic diagnosis is satisfactorily established, 
differs very considerably in general facies and in the arrangement of its tentacles 
from C~~sfiednc~ts tes~ the medusa of Adicrohya'ra, Alaeotias or Ascnnthin. These four 
genera live in fresh or brackish water. 

The new genus is nearer to Maeotinsl than to any other, but differs in the struc- 
ture of its gonads a ~ i d  sense-organs, so far as i t  is possible to  base a dogmatic state- 
ment 011 the brief and incomplete description supplied by the author of Maeotias. 

- .- - - - - - - -  -- --- . 

' OstrooumoK. Zoo/. A N : .  XIX, p. 30 (1896) and Bull. Acad. I m p  Sci. Sf. P!lrrsD,~l~rg ( 5 )  I V .  p. 402, pl. i .  figs. I ,  
3 ( IRgh) (in Rorsian), 
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A s e n a t h i a ,  gen nov. 
I propose this new genus for the  reception of a small medusa froin creeks and 

estuaries in the neighbourhood of Port Canning in the Gangetic delta. It may be 
defined as follows :- 

Petasine medusae with numerous hollow tentacles not arranged in groups, with- 
out a inanubrial peduncle, with free marginal lithocyst-clubs bu t  without mar- 
ginal processes, with 4 radial and numerous centripetal canals, 4 sac-like gonads 
and 4 manubrial lips. 
Type-species. Asennthia piscntovis, sp. nov. 
The new genus appears, as already stated, to be closely related to Maeotias, 

Ostrooumoff, from the Azov estuaries, but  to  differ in its open sense-organs and in 
the absence of marginal processes. The original description of the unique species of 
Mneotins is, however, very brief and the figure published later, with a full description 
in Russian, imperfect. 

FIGS. 3, 4.-Asenalhin piscatoris, sp. nov. 
FIG. 3.-Type.specimeo. x 5. FIG. 4.-An adult male specimen with half of the bell removed, x 5. 

el = l nanuhr inn~ .  f i  =peduncle of gonad. r = testis. v = velum. The  tentacles are not  more slrotvn in fig. 4. 

A s e n a t h i a  p i sca to r i s ,  sp. nov. 
The species consists, so far  as we know a t  present, of small medusae remarkable 

for the opacity of their bell and for their conical or half egg-shaped form. In the 

largest specimen examined (a  mature male) the  height of the bell is 13 mm. and the 
transverse diameter a t  the base 1.3 mm., but it seems to be in a contracted condi- 
tion, and the other two examples as yet captured are much more elongate and dis- 
tinctly narrower than high. These two specimens, one of which is figured, are smaller 
than the first and their gonads are not quite ripe. The jelly of the hell is rather thin. 

The velum is very broad and,  in the two expanded specimens, hangs down 
vertically. It was noted in this position in two living medusae, which had, however, 
both been injured in the net. 
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No pigment can be detected in any part. The bell is of a dead milky white, 
translucent but not a t  all transparent. In  the living medusa i t  was if anything inore 
opaque than it is in speciineils preserved in formalin. The gonads, the tentacles 
alld the upper part of the inanubrium are less translucent than the remainder of the 
organism. 

The four radial canals are of inoderate breadth. Between each two of thein there 

are about 10 centripetal canals, soine of which reach upwards almost to  the base 
of the stomach, while others are quite short. Neither the number nor the arrange- 
lnent of these canals is constqnt eve11 in the different radii of the same medusa, but  
as a rule long and short canals alternate. 

The gonads, in the male, are lainelliforn~ and slightly folded in an irregular 
manner. They are attached below the radial canals near the base of the stomach by 
short peduncles and when ripe hang down as free structures a t  least half way to  the 
velum. In this condition they are bulky and probably influeilce the shape of the bell. 

The manubriuln is highly contractile but  can be extended as far down as the 
inouth of the bell. It is stout even when ex- 
tended so far. The stomach is bulky and ex- 
tends for about half the length of the manu- 
brium when the latter is contracted. The lips 
are very broad and much folded ; each is pointed 
at the tip. Their inargin is minutely crenate. 

The tentacles are very nuinerous, the normal 
number being a t  least 200. They are simple 
hollow structures, cvithout basal bulbs or ad- 
hesive pads. The distal part of each is long 
and filiform, but is very readily broken off. 
When this occurs the basal part  persists as a 
finger-shaped process the tip of which is soine- 
times a little introverted. On the distal part  
there are silnple rings of nematocysts, which 
are directed outwards but by no ineails pronii- 
nent. The tentacles have n definite arrange- FIG. 5.-Ase1rnlhicr ptscnlovis, sp. nov. 

A minute portiotl of the margin of the lnent, though it is liable to numerous iniuor bell sllowillg one tel,tacle of eacl, of the 
irregularities. It is as fol101vs:-near the base three circles, sense-orgalls, etc.,  x 50. 
of each vertical canal, whether radial or centri- The two larger tentacles are i u c o ~ n ~ l e t e  

and only the upper part of the velum is petal, a large tentacle arises in the jelly of the sho,vll. 
bell and arches do\l~nwards; lletweell each pair b =base of tentacle burled in the jelly. 1 = 

te~~tacle of upper circle. I = tentacle of middle 
of tentacles of this cycle three others, similar circle. 1 = tentacle of lowest circle. = sense 
but slightly smaller, also arise in the jelly, and organ. u =base of velun~. 

below these again, close to the margin, an indefinite number of inuch Inore slender 
tentacles are affixed to the surface. 

* ,  
Ihe sense-organs are minute and difficult to distinguish as they are completely 

collcealed the tentacles. They are arranged, solnetinles ill pairs, on the nerve-ring 
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and seen1 to be numerous. Each has the form of a bowl or trumpet containing a 
single colicretion in its hollow. To elucidate their structure completely sections 
would be necessary. 

The neinatocysts are almost spherical. They are from 7 to 9p long and about 
6 p broad. 

Locality. Tidal creeks containing water of low bu t  extremely variable salinity 
in the iieighbourhood of Port  Canning, Gangetic delta. Three specimens were taken 
by Mr. Stanley Kemp and myself in December 1916, one in a townet on the surface, 
the other two in a bottom-net. One of the latter was the only fully mature specimen 
seen (fig. 4, p. 114). 

Type-specimen No. ZEV. '%+,4.6, 2001. Survey of India.  
It seems to  me by no means improbable tha t  this medusa is the sexual genera- 

tion of Annirlella gemrtzatn, Ritchie, but the only morphological evidence lies in the 
close resemblance of its nematocysts to the larger nelnatocysts of the hydroid. 

Family GERYONIDAE. 

Genus Liriope, 1,esson. 

Liriope rosacea (Eschsch.). 

rY!j7. LlrioPc rosncen, blaas, ~Metn,  i14tds. Zool. Hnrvurd XXIII (I), pp. zj, 26, pl. iii, figs. 7-8. 
1910. Liriopc rosncea Brayer, Adedrisne of the Wovld  11, pp. 416, 417, figs. 269, 270, 273, pl. ii i ,  

fig. I. 

Young medusae of this species were abundant ill the channels of the outer lake 
of the TalC Sap in January, 1916. The oldest were not much more than 10 mm. in 
diameter, and were in the stage figured by Maas in 1897. Others were smaller and 
had the manubrium quite short, as in the immature stages of Liviofie sp., figured by 
Mayer (op .  c i t . ,  1910, pl. I ,  figs. I and 2). 

These little inedusae were carried in and out of the lake by the tide and prob- 
ably hacl been bred in the sea. They cannot be regarded as inore than casual 
visitors to the lake-system. 

L .  rosacccr has a wide distribution in the littoral zoiie of tlie warmer seas. 

CTENOPHORA.  

Order CYDIPPIDEA 

Fainily PLEUROBRACHIDAE. 

Genus Pleurobrachia, Flemming. 

Pleurobrachia globosa ceylonensis, Browne. 

1c)r.j. Ple~rrobrochin globoso \-ar. ce)~lonr~rs is ,  Rromne in Herdman's Rep. Ceylo~r Pearl Fish# 
I\', p. lh1. 
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A ctenopl~ore that  answers well with Rrowne's descriptiori was cominon in the 
outer part of the Tale Sap in January, 1916, in water of a specific gravity (corrected) 
of from 1.0062 to 1.0065. 

This forin is intermediate between the formil typic11 of the species' froni the  
Malay Archipelago and the race' that occurs in the upper part of the Bay of Bengal ; 
it has been known hitherto only from the coast of Ceylon. 

1 Moser, CIe,lophorc~l Sibojin-Exp. (nlon. XII), p. 7 ,  p1. i .  figs. 1-4 (1903). 
:, Race hritqnlcr~si~, r\l~nanrlale and Kemp, Menz. Ilrd Aftrc. V ,  p. I 18, pi is ,  lig. 5 (1915) 
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RATR ACHIA. 

By N. ANNANDALE, D . S c . ,  F.A.S.B. (Zoologictil S z ~ v v c y  of I l l d in ) .  

This paper is a batraclliological miscellany, founded only in part  on the results 
of my tour in the Far East but  treating solely of species from eastern Asia. I have 

taken the opportunity to discuss a  lumber of Indian frogs of the genus R I I ~ I  about 
Ivhich confusion exists in literature or in collections and to describe or annotate 

certain tadpoles from Burma, Ceylon and other countries tha t  lie east of the Bay of 
Bengal. 

No effort was inade on my tour to obtain a general collection of Batrachia and, 
indeed, few localities were visited that mould have been likely to  yield specimens 
interesting in themselves. Fro111 a geograpllical point of view, therefore, the only 
district on which 'my results cast a definite light is that iininediately round the TalC 
Sap in the Siamese Province of Sunkla or Singgora. This lake is connected with the 
Gulf of S ia~n  and lies in the north-eastern part  of the Malay Peninsula ; escept for 
small rocky islands and groups of low hills, the shores are flat and devoid of thick 
jungle. The frogs and toads are, therefore, lowlalld species widely distributed in 
open country. The following species are represented in my collection froin this 
district :- 

SPECIES FROM THE SHORES OF THE TALE SAP. 

0.uygloss~s  l i m n  (Gravenh.) , M i c ~ o h y l t r  or~ttrttr ( D .  and B.),  
Oxygloss~cs Lncvis, Giinther , Alicvohyln trckati~zcr (Boie) , 
Rmin cnucvirlovtr , Gravenh., Knloztlrl p~ t l chr t i ,  Gray, 
Rtr~ili c )~n~zop l i l j~c t i s ,  Schneid., B14fo ~r i e l t~~zos t i c t~r s ,  Schneid. 

The most interesting of these species geographically are R .  crr~tcriwou(r (an essen- 
tially Malaya11 frog accompanied in continental Siain by the allied, but not very 
closely allied, R .  r ~ g z ~ l o s n )  and R. cytrriofihlyctis, the precise geographical clistribution 
of which outside India (in which it is uiliversally distributed a t  low elevations) is 
still very imperfectly kno\vn. The only previous recorcl of the latter froin the Malay 
Peninsula depends 011 specinlens froin Cantor's collection-a notoriously corrupt 
source--labelled as being from Pellang. 

FROGS O F  T H E  RANA TIGRINA G R O U P .  
Under this heading I propose to consider three forms that  seem to me to be 

distillct sl~ecics; they have beell co~lfounded under the name Rarrfr t i g r i m  by recent 
llerl'etologists. Tlley are Rtrlrn tigriqln, Daudin, R .  vl,grrloscr, Wiegman and R.  
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cnncvivora, Gravenhorst. The difficulty about them lies largely in the fact that l,oorly 
preserved examples are illuch less easy to  distinguish than living or recently killed 
specimens. No one could confuse living frogs of tlie form I call R. cnncrivova with 
the true Rar~rr tigvina of India, but if specimens have become sodden and discoloured 
it is very difficult to  distinguish between them Indeed, the only really satisfactorily 
preserved specinlens that  I have seen are those tha t  have bee11 hardened in fairly 
strong forlnalin and then transferred to  alcohol, each specimen having been killed 
and kept until hard in a separate bottle or tin of co~ilparatively large size. However, 
the notes tha t  Dr. Boulenger and Dr van Kampen have been kind enough to send 
me prove that with a practised eye i t  is possible to distinguish even specimens pre- 
served with much less care. 

Daudin's original figure of R .  tigvina was evidently drawn from a frog that had 
been distorted by pressure and had become discoloured, but it shows the character- 
istic shape of tlie snout and the fully webbed, coarse toes of the species. The figure 
reproduced in Roulenger's volu~nes in the Fauna  of Igzdia and the Fazl~zn of the Malay 
Peninsula is an admirable likeness of this frog. 

No satisfactory figure of Rnnn cnncrivorn has hitherto been published, but 
Wiegmann's original figure of R .  rugulosn is good. 

The three species inay be distinguished as follows:- 

I. Feet almost fully webbed, the web extending a t  least as  far as the  base 
of the ter~ninal  phalanx of each toe, and being very little e~narginate.  

A .  Snout distinctly pointed; ventral surface immaculate or pl.actically 
so . . . . . . . . . . . . I<. ligrinn. 

B. Snout rounded; ventral surface, or a t  any rate the throat, spotted 
or reticulated with black . . . . . . . . R.  rtrgirlosn. 

11. Wel, of feet distinctly ernarginate between the toes, not reaching the base 
of the  terminal phalanx of the fifth toe. 

Snout rounded ; ventral surface, or a t  any rate the throat, blotched or 
marbled with brown; a white spot otten present a t  the proxin~al 
end of the  external metatarsal fold . . . . . . R. cn~rcrivora. 

These characters are best seen in fully adult frogs that  have not yet attained 
old age. The colouration of the young Rnnrr tigrina is quite distinctive. 

Rana tigrina, Daudin 

(Plate V ,  figs. 1-2, pl. VI, figs. I ,  I n ) .  

r9o3. Knno Itgritin, Daudin, H i s / .  Ran. ,  p. 64, PI. xx. 
1882. Rann Irprtno, Roulenger, Cnl. Rutr. Sril. B . M . ,  pp. 22-27 ( i l l  part) 
1890. Rn~rcr lrgrircn, rd. ,  Fnrrtz. Brit .  l a d . ,  REP/., pp. 449, 450 (in part) ,  fig. r 3 2 .  

1015. l iann Izgrrna, Nicholls, Proc. Zool. Soc. Lotcdotr, 11, pp. 003-609. 

LARVA. 

1904. Rntra ligritra, Ferguson, Jorrrn. Born. Nnl. H i s l .  Soc.., X V ,  p. 501 

In fresh specimens of R. t igvina ( s . s . )  the habit is rather slender tlian stout but 
moderate rather tlian extreme in either direction. The head (measured from the 
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posterior border of the tyrnpauucn to the tip of the snout) is a t  least a s  long as  i t  is 
broad a t  the base, except in some very old individuals. The head is considerably 
narrower in the young frog. The outline of the two sides of the head as seen from 
above is gradually convergellt and practically straight as far as the nostril; from the 
nostril to the tip of the snout i t  converges much more rapidly and is somewhat con- 
vex, but the snout has the appearance of being pointed not very sharply. In  profile 

the outline of the head slopes gradually and regularly forwards fro111 the eye to the 
nostril and thence nlore abruptly downwards a t  an angle of about half a right angle 
with the vertical. The upper jaw projects far beyond the lower. The eyes are very 

large and prominent. 
The vocal sacs of the Inale are external and large, having a spherical form when 

inflated. They are situated on either side of the  throat close t o  the gape. 

FIG. I.-I'eet of frogs of the Rnla(r t igvr~ tn  group. 

R I R.-R vrcgulosn. C.-R. cn?~crivovf l .  

The volnerine teeth are very prominent and extend in two long oblique series 
from the inner froilt edges of the choanae. 

The dorsal surface of the body bears nulnerous longitudinal folds, which are 
never cotinuous for its whole, or eve11 for half its length. Scattered among them on 
the posterior part of the back there are often small circular warts and granules, but 
these never extend as far  forwards as the back of the head. The sides are more or 
less warty and the ventral surface smooth. 

The l~ind limbs are slender and moderately long, the tibia being about half as 
10% as the head and body. The feet are broad and the toes coarse, rather blunt but 
'lot at all dilated a t  the tips. The third toe does not reach the distal subarticular 
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tubercle of the fourth. There is a well-developed external metatarsal fold but no 
trace of an external illetatarsal tubercle. The web of the foot is practically complete, 
extending a t  least as far as tlie base of the terminal phalanx in all the digits. When 
tlie foot i4 5tretched out the margin of the web is slightly convex between the fourth 
a i d  fifth toes. The internal nletatarsal tubercle varies greatly in size and shape but 
the variation seems to be individual rather than racial, for extremes, which are not 
correlated with other differences, occur a t  many or all points in the geographical 
range of the species. 

The skeleton of R. tlgrinn has recently been described by Nicholls. I have been 
able to confirin his observations on most of the bones by an independent exam- 
ination. 

The colouration of the living frog is characteristic, especially in the young, for 

ill  tlie adult sonle of the distinctive markings become obscure. The dorsal surface is 
green in t l ~ e  male and yellowisli in the female, the sexual differences appearing at  all 
early age. In the yoritlg of both sexes a black bar extends forwards from the eye 
tlirougli the lower edge of the nostril to  near the  tip of the nostril, hut the hars of 
the two sidcs do not quite meet Below this bar there is a broader and usually some- 
what irregular white stripe extending below the eye fro111 the tympanum to the 
of the snout, and 1,elow this again the edge of the upper lip is white, sometimes with 
irregular vertical black bars The lower lip is white with rather broad, scattered 
black bars. A11 the.-e markings tend to disappear in preserved adult specimens, tllough 
they call usually be traced even in large fresh specimens. A pale mid-dorsal stripe is 
u.;ually, I)ut not always present and has n much more per~nanetit character. 
bl;lckish s l~ots ,  oftcli with a dead I,l;~ck margin, and surro~uided I,y n faint 1)nle llal(l 



at any rate on the posterior regions, are scattered over the whole of the dorsal sur- 
face except on the head, ancl the backs of the thighs are inarbled The ventral sur- 

face is usually im~naculate,  but  soinetiines there is a large black spot on either side 
of the chest just in front of the fore limbs and the throat of  the adult (especially 
in the male) is often slightly clouded with black. 

The head and body of full-grown frogs are together about 120 to 135 ~ n m .  long, 
about 6 of the total lengtll being occupied by the head. 

The larva of R. tigrin([ has been referred to by Ferguson but has not as yet been 
adequately described, the tadpole assigned to the species by Flower being really tha t  
of R .  vugulosrr. The body is oval, about I& times as long as broad, about $ as long 
as the tail, and distinctly depressed, both the dorsal and ventral surfaces being some- 
what flattened. The eye is dorsal in position, sinall and by no means prominent. I t  
is situated a t  about $ the distance between the base of the hind limb and the tip of 
the snout. The nostrils are situated close together on the dorsal surface, a little 
nearer the eyes than the t ip of the snout. The n ~ o u t h  is subterminal; its disc 
closely rese~llbles that of R .  rf,~.gulostr, the dental formula being I : 4+4/3+3 : I or 
I : 3$3/3+3 : I .  Both parts of the beak are very stout and of a dense black colour. 
The upper mandible bears a strongly pointed projection in the middle, which fits 
into an excavation between two similar projections on the lower nlandible. There is 
a heartshaped horiiy pad on the ,roof of the nloutll and a conical projectioil tipped 
with horn a t  the base of the lower jaw inside the mouth on each side. The tail is 
narrowly and regularly lanceolate, the upper and lower profile being allnost sym- 
nletrical. The upper membrane does not extend forwards on the hody. The coloura- 
tion of the tadpole is never conspicuous but  varies considerably in different surround- 
ings. The back is darker than the sides and usually bears a Y-shaped dark mark,  
the divergent lines extending backwards froin the eyes. There is also a sinall black 
spot or crescent behincl each nostril. The ventral surface is whitish, sonlecvhat iri- 
descent on its posterior half. The tail is specklecl greyish. The size varies greatly 
ill correlation with nutrition, etc. 

(;cogr(zplriccrl DistriDlrtior~.-The true R. tigritzrr, originally clescribed froin Bellgal, 
occurs all over the plains of India proper, &sain, Lower Burnla and Ceylon. 111 

Upper Hurnza i t  is apparently rare, but .cpecimens are found as far  east as the 
Chinese province of Yunnan. On the eastern side of the Bay of Bengal I have seen 
110 sl)ecimens from further south tllaii Tavoy. The species avoids hilly country. 
It is essentially 1)ontl Erog but in clistricts \vllere there is a distinct dry seasoil 
;'estivates or hibernates in holes in the ground. The tadpole is found in pools and 
ponds. 

!, 
llle follnari~ig is a list o f  the adult sl~ecimen.; in tlie India11 hIuseuln :- 

92.7 . . Sind . . . . . . F;ar;icI~i MIIS. ( E x . ) .  
OO.I I . . . , I < : L , ~ ~ I I ~ ) L I ~  . . . . . . C. Sa1111ers. 
002,j . . . \ ~ I ; I ,  11.1'. . . . . . . :\gra hlus. (ICx.). 
l.iSl111 01 ,  , , . . St111(1rijnI :LII,I K : L ~ I I ~ : L I ~ ( ~ ~ I .  NcI).II . . I<. .\. IIo~lg;~rt .  
1114 $7 . . 

. . S ~ I ~ I I : ~ ,  I>:ISC 1 1 1  I < .  I I I I I I : I I : I ~ : L >  . . ~ I I I S .  c'ollr. 



Sara Ghat, E. Bengal . . . . 
Dum~tkdia Ghat, E. Rengal . . 
Khoolna, E. Bellgal . . . . 
Nattore, Rajshahi . . . . 
Pusa . . , . 

Calcutta 

Hallygul~j, Calcutta . . . . 

Botanical Gardens, Sibpur, Ilr. Cal- 
cu t ta  . . . . . . 

Chandbally, Orissa . . . . 
Godaveri Valley . . . . 

Nova Goa, Portuguese India . . 
l l :~r~nagoa ,  ,, . . 
Canara . . . . . . 
Koppa, ivlysore . . . . 
Khandalla, \V. Ghats . . . . 
Sasthancotta, Travancore . . 
Bycome, Travancore . . . . 
Chalakudi, Cochin S ta te  . . 
Mangalore . . . . . . 
Ceylon . . . . . . 

Colotnbo, Ceylon . . . . 
Samagootiog, Assan~ . . . . 
Dilcoosh, N.E. Cachar . . . . 
, , l avoy ,  Burma . . . . 
>landalay, Burma . . . . 
Hotha, Yunnan . . . . 

K. A. Hodgart. 
Mus. Collr. 
J.  Caunter. 
'1'. R. Doucett. 
C. Paiva. 

J .  Anderson. 

R. Hodgart. 

J .  Anderson. 
C. H. Dreyer. 
W. T. Blanford. 
Capt. F. deMello. 
S. \V. Kemp. 
Dr. F. Day. 
W. M. Daly. 
W. T. Blanford, and Mus. Collr. 
N. Annandale. 
N. Annandale. 
F. H. Gravely. 
F. Day. 
Dr. Kelaart. 
J.  Anderson. 
Capt. Butler. 
J. Inglis. 
R.E.P. Govt. of India. 
J. Anderson. 
Yunnau Expdt.  

Rana rugulosa, Wiegmann. 

(Plate V ,  fig. 3). 

1835. Knrro rugrclosa, LVieg~nann, N . A .  A c .  Leop. XVII,  p. 258, pl. xxi, fig. 2 .  

1878. Rrtnn lrercrto, Anderson, 2001. Anal .  Res.  Y u n n n n ,  p. 837 (in part). 

1907. Ktrrttt Iigert,trt, Ste~neger,  1I.S. Nnt .  M u s .  Bull .  58, p. r jo, figs. 127-131. 
1910. Rnnn brtvkrllz, Annandale, Rec. Inn. Mus. V ,  p. 79. 

LARVA. 
J Knnn tigrintr, Flower, IJroc. Zoo/ .  Soc. Lordon,  p. 892, pl. lix. figs. 2 ,  2tt. 

.Many other references to " Knlcn t i g r i ~ ~ ~ r  probably refer wholly or in part to 
this frog, the adult of which differs from the true R.  ligvirta in the followillg 
characters :- 

I .  The size is smaller, the total length probably ~ l o t  as a rule exceeding 110 mln.,' 
and the habit stouter. In  large specimens the head seems to be relatively 
smaller. 

. .- - -. . - ............ - -  . - 

1 A \.cry laree 111a1c specituelr irvnr ~ : n ~ # k o k ,  recclrtly seul Inr. I," Ijr. Nalc<,lrll S11lit11. is I 17 Inan. I O ~ R .  11 L'l' 

dlvits remarkably >ton1 and the lips of ihc toes arc allllr,st globl~lar. I)r. S ~ ~ ~ i t l l ,  \vitll \ \ ~ I I O I I I  I agrcc, re~arlls Lllis SFci.  
I I I C I I  a* ~ I > I I C ~ I I ~ ~ I ,  



z. The sllout is less pointed and the convexity of the  outlines of the sides of 
the head as seen from above more marked and more regular. The length 
of the head is usually less than the breadth. The upper jaw proj.ects very 
little beyond the lower. 

3 ,  The hind limb is shorter, the length of the tibia being in adult frogs con- 
siderably less than half that  of the head aud body. The fourth toe is also 
much shorter. 

4. The dark and pale longitudinal stripes and bars conspicuous on the sides of 
the head and fore quarters of the young R.  tigrilzn are totally absent. 
The pale mid-dorsal line, however, is sometimes present. There appears 
to be in the young a pale straight stripe extending from the upper posterior 
border of the tympanum to the lower anterior border of the orbit. The 
upper lip is marked with con~paratively long vertical dark bars, while 
the lower lip is white, sonletimes with irregular dark bars and bordered 
below with a dark line or row of spots. The throat is spotted with black ' 
and the spots as a rule extend all over the ventral surface; they are 
always small and frequently tend to be connected together in such a way 
as to forin a more or less complete reticulation. 

Lnrvo. From notes tha t  Dr. Boulenger has been kind enough to send me it is 
clear that the tadpole fro111 Bangkok described by Flower as tha t  of R.  l~gyilzu was 
really that of R. rzdgzllosa. It differs from the larva of the true R. l i ~ r i l z a  in its much 
less flattened body (the abdomen being highly convex), in its strictly terminal mout l~ 
and lateral eyes. The armature oE the mouth is identical. Dr. Boulenger has kindly 
sent me a specimen. 

Dislrzbit~ion. R. rug~llosn occurs all over Burma (except perhaps in Arrakan) in 
continental and northern Peninsular Siam, southern China, Formow and perhaps the 
Philippines. The species was described from south-east China. 

The following specinlens are preserved in the Indian Museum :- 

Yunnan  Expdt. : Capt. 
Sladen : Dr. 1. A n d e r s o ~ ~  

I R.E.P . Covt. of Ind ia .  
Tvpes of Rnnn I~rrrkilli. .4n11n11dnlc. 
I)r. hIalcolm Smith. 

In addition to these specimens 1 have examinetl an adult from Fokien in the 
S l ~ a ~ ~ g l ~ a i  Museum and oue from Koh Salnuie, an island off the nol.th-east coast of 

the Malay Peninsnla, which Mr. Boden Kloss has kindly lent me. 'I'l~e latter is 
figured on plate v.  I)r. Boulenger has sent me notes on specimens iu the British 
Museum. 

. . ~p 

I I l l  o l lc  s~cl'ilncll srlit nlc lor e s n n i i ~ i a t i n ~ ~  by Dr.  Smitli. the p ig rne l l tn t io~~  r,l t h u  Lliroat is mthcr of tlie I l n t u r r  
of a ~ I I K I I \ ~ ~ I I ,  



ZOOLOGY OF T H E  F:lI< EAST 

Rana cancrivora, Gravenhorst. 

(Plate V, fig. iv). 

1829. Rnlln C O I I C Y ~ ~ ~ O Y ~ .  Gravel~ l~nrs t ,  Refit .  jlfrrs. Zool .  Tfrniisl., 1). 41. 

1834. ? Rlrnn 7littigern, IViegmann, N . A .  .4c. Leofi. XVII, p. 255, PI. xxi, fig. i. 

1r)nj. Rnittr i i ~ r i g t n  var. trtrgrrstopnlr~rnln. van K a ~ n p e n  ill IVel)erVs Zool. Evgebw. Nicd .  Os/.-\nd. 
I\', 11. 388, pl. xvi, figs. 36, j c .  

r o o j .  R n ~ r n  schl~rcieri, Stej~ieger, U.S.  Nat.  illrrs. Rrr11. 58, p. 142. 
I R n ~ t n  ligerirrlr var. scJl!rreleri. Barbour, 11fc11r. il4rrs. C o ~ i t p .  Zool. Hnrvartl, XI,IV, No. I,  

1'. 04. 
1012. Rnrln l igr i~rn.  Roule~lger, F ~ ~ r r ~ r n  .ll[rlny P e ~ r i ~ ~ s r r l n ,  Refit., 1). 234 (ill part, not the figure). 

1907 Roiln t igrinn, var. t t~rgr~slopalr~rntn. van Kampen, OF. c i t . ,  11. 389. 
I O O ~ ) .  Knit17 l i ~ r i r r n ,  i t l . .  iVnkrrrrrli. T i i d s c l ~ .  N e d . - I n d .  I ,SIX, p. .$.$. 

The differential characters of this species are as follows:- 

I. The size is still smaller than tha t  of R. rl .~gt,~los(r,  very large specilnet~s not 
exceeding go mm. in total length. The habit is intermediate between that 
of R .  rugrdosa and R .  t i g r i m .  

2 .  The snout is still bl~lnter than in R .  rrlgztlosn, but the sides of the head are 
as a rule a little straighter. The length of the head is distinctly less than 
tlie 11readth in large specimens. The nostril is nearer the tip of the snout 
and the tympanum is more remote from the eye. 

. The vomerine teeth are often less well-developed than in R. t igr inn,  but seem 
to  be somewhat variable. I have seen specimens in which they agree 
with those of R. sclrlr/cteri as redescril~ecl by Stejneger, but this feature is 
not peculiar to  Rornean indivicluals. 

4. The n.ebbing of the feet is much less extensive, largely owing to the margin 
being distinctly emarginate hetween the toes. The toes themselves, though 
not actually pointed, are more slender. 

5 .  There are no pale stripes on the sides of the head and fore quarters even in 
quite young specimens, but a black band often extends backwards from 
each nostril over the eye and the tympanum, bending downwards to form 
a black border to  the posterior margin of the latter. Roth lips are heavily 
barred with black and spotted with white. The throat is usually mottled 
or marbled with brown and the lllottling solnetilnes extends all over the 
ventral surface. There is often a white spot a t  the proximal end of the 
external metatarsal fold and a white line on  the internal tarsal margin; 
otherwise the feet in adult specimens are heavily pigmented. 

f-(lrvtr The larva has been described by van Kampen. Accordi~lg to his accoullt 
it can hardly be distinguished from that  of K .  / ~ r ~ t r l o c l l ~ r r ~ s  He states that the 
mouth-parts are identical and the only cliffere~ltial characters he gives are based on 
proportions and colourntio~~, both of which are vnriablc in the  tadpole of 12. Llmjlo- 
chtrrrs. 



Geogvtrp/rictrl Distrib.r~tio~. Tile sl~ecies was described froin Java and  L)r. vnll 
Kanlpell, who has been kind e ~ i o u g l ~  to examine the large specimen from . 5' Iiiggora 
figured on plate V ,  tells me it cannot he distinguished from Javanese examples. 
Fronl Mr. Boulenger's notes it appears that R. ctr~zr.r~zvorrr occurs all over the Malay 
Archipelago as far east as the Celebes. If I am right in regarding R. vittigern, Wieg- 
111ann, as a synonym, it also occurs in Soiith China and the Philippines. There is a 
speci~~len from Mandalay in t le British Museum, but I have not seen any from 
Rurlna myself. Most of the specimeils in the Indian Museuin are froill the Siamese 
peninsular provinces of Sunkla (Singgora) and Patani. 

In the country round the Talk Sap or Inlalid Sea of Singgora li. cttr~crivorrr is, in 
~noderately damp places, by far  the commonest frog. I t  is fond. of sitting a t  the edge 
of ponds or ditches, and sonleti~nes a t  that of the lake itself, and when d i s t ~ ~ r b e d  
dives into the water and buries itself in the ~ n u d  a t  the bottom. Near Singgora it 
frequents ditches of brackish water and I saw a half-grown frog, which I sr~hsequently 
captured, leaping into the sea from a rock a t  the mouth of the  lake. 

The following specilllens are preserved in tlie Indian Museum. I have also cs- 
a~niilecl others from the same localities that  have now been distributetl to \.arious 
correspondents, as well as 17 specimens fro111 North Borneo that the autliorities of 
the Sarn~vak Museu~n have been kind enough to lend me, arid several frorn Siatn. 

ISISS-0.  rS12.; . . 1'001s at etlgV o f  I :~kr ,  I ' a t :~ lu~~g ,  N. A ~ ~ ~ ~ n n d a l e .  
, , la16 Sap, Sia111. 

18180: 18rnS rnro.! . . S i n g ~ o r a ,  Siam . . . . 
18184 . . Kaw I j e ~ ~ g ,  opposite. Singgor;l. Sii111l 
18183 . . Kaw Ling Soall. 111.. Singgora. S i a ~ n  
18048: I ~ I S I  . . I'atani, Sinnlese RIalay States . . 
18336 . . . . Kucl~ing,  Sarawak . . . . Sarawak Xluseum. 



RAN.1 T I G R I N d ,  Daudin. 
--- 

I 
Diameter I Width of , Width of ' Inner meta- 

So>. 'of t y m p -  u p  i n t e r o t a  , ::::kF 7:;; Tibia. tarsal 
mouth. num. eyehd. space. tubercle. 

- - I --I , 
I I 

18177 :' . . ' 108 8 

18174 Q . . 134 1 47 1 43 I 4  , 9 8 1 ro I 3  
I 

18221 f . . I 45 41 13 I0 7 1 11 

I 
18.222 7 . . r I j  9 :  7 10 I I  I 20 42 7 

Ij8bo 7 . . 00 I LO 6 , I 1 2 4  
i 4 

- 8 18170 2 . . 45 h 4 '  3 3 3 o IC) 20 I 22 1 3  

R A N A  RUGULOSA , Wiegmann. 
41h4 2 . . 10.5 jj J- .> 10 , 9 7 b C) ' 17 .;s 44 , j6 1 4 

I i 1,) 41bj J" . .  , ' Oh j~ ; rg 1 1 ;  9 .  Y 0 
I I 35 4.3 ' 40 1 j'.i 

165b9* 2 . S j  27 1 28 9 6 J 1 7 1 1-4 34 34. j  30 3 

1hj70* 2 . . I  q ' I 

j o  26 9 5 6 33 , 35 j 3.5 
! 

8 1820 j . . i 117 j6 jj 8 j 2 . j  j 4  / j . j  
I 18294 . . S j 29 2S 9 ,  j.5 b j 37 28 3 

RANA CANCRIP-OKA , Gravenhorst. 
18048 ; . . :' j 6 5 1  4 1 1 4  2b .;5 38 1 5 

I 

18181 ? . . I 
2 I 

I 
,i 0 4 I j !  9 , 24 21 1 2.5 

4 i  3 I 
1818s 7 . . 55 i 10 

3 4 
24 2s " 9 .; 

ISIYII I . . 45 2 j  9 19 20 2 1  1 2 ' j  
I 

181Sh z . . 4; S , 19 2.3 19 1 2 

1812.; 7 . . 43 1 S I0 -2 , .  
I 

19 i 2 
-- - - - - - -- -- 

Types of Rano btcvhilli, Amandale.  



FROGS OF T H E  R A N A  LIMNOCHARIS GROUP. 
111 this group I include a nunlber of coll~paratively siiiall frogs, closely related to 

those of the Rlrrlrr tigrinrr group, but  distinguislied by their less broadly webbed toes 
by the presence of au inner metatarsal tubercle 011 the feet. So far a s  ulaterial 

before lne renders a definite expression of o1,inion advisable, I I~elieve tha t  tliree spe- 
cies lnay be distinguished, and also three local races subspecifically distinct from the  
true R. limnoclzrrris. Tlle tliree species are I<. ~ L U I S I ,  IIOV., h'. Iim~zo~.l~rrris, \Vieglnanll 

and R.  Drevifinlmcittr , Peters. 
K .  was1 is a form intermediate between the  two groups and lias hitherto been 

confused with R .  tigri~ztr rather than I? .  lirnnoclzrr~is, to which i t  is allied in the struc- 
ture of its feet. The species occurs side by side with h'. lim~~ochtrris in N .  Borneo, 
Burma and Assaln. The true A!. li~nnockrrvis lias a very wide range in south-eastern 
Asia, but has produced certain slightly differentiated local races in mountainous 01' 

insular districts. So far  as is a t  present known these races are :- 
tr~rtlrrmtrr~rrlsis (Stol.), \\lt~icli occurs, ;~ppareli t ly to tlie exclusioll of the  typical 

form, ill the Andanian Islands, I)ut is also found occasior~ally on the  main- 
land of Tenasserim ; 

gveeniz, Boulenger, from tlie hills of Ceyloli ; 
rrilrigzricc~, Jerdon, from the  Nilgiris and the  Slievaroy Hills in South India. 

Rtllztl brecliprrlmtrttr was originally described froni Lonler Burma. Boulenger was 

inclined to think that  there was a mistake in the  locality of the  type-specimen, a s  he  
had o n l ~ ~  see11 the species from the hills of south-western India ;  bu t  if t he  tadpole 
here assigned provisiolially to  K .  brr~lifir,lrrctr/rr is correctly identified, the  form cer- 
tainly occurs in both parts of the Ilidian 17liipire. 

Rana wasl, sp. nov. 

(Plate V ,  fig. 5).  
1 c ) r .  l<f l t f ( l  1 i g v i 1 1 ~ 1 ,  :\1111a11d;lle, /,'PC, 1 1 1 , t .  , \ ~ I I s .  \ ' III .  1). 3 ( I L L , ( .  L)au~l i~ i ) .  

Size nioderate; hahit rather stout ; liead long, i~loderately narrow ; sllout narrowly 
rounded, ul)per jaw projectillg slightly, nostril 111r1ch nearer t ip of snout than eye, 
intero~-bit:~l s1)ace r~iucli liarrower than upper eyelid ; lililhs  noder rate, length of the  
til)i:~ ahout lralf t ha t  of the  Ilea(1 and  1)ody. Feet about half webbed, outer ~ n e t a -  
tarsal tul)ercle very ~ i ~ i n u t e ,  inller 11ietatars;ll fold present, but by no nieans strongly 
developed. 1)orsal surface \vitll sll(>rt longitudinal ridges : sniall rounded warts or 
Rranulcs p r e s e ~ ~ t  on tlir sitles of tlie I~ody  and so~uetinles on the back, occiput and 
loreal region; a tr:ilisversc fold oftell rut in ill^ acl.oss tlie dorsal surface of the  liead 
inllliediatel!. I)el~itld the eyes. \Telltr;ll surface of liead and I~ody  sn~ootl i ,  of sides 
~Oll ie \~l~:~t  #r;rllular. 

Coloul.ation as i l l  Rtr?rtr Iigrirltr except t11:lt tllere is no tr;lc.e of ]~arallcl 11l:lck 
; ~ l l c l  white stripes OII  1-he 11e~rtl and anterior ])art of the hodv. 

. ' ' ! ' / )p .  N o .  I 7 2 H 2  (1Cel)t. Reg. Z.S.1.). 



1.j~ ZOO1,OGY OF THE FAR E.IST 

D i s t v i D ~ ~ l r o ~ r .  I liavr exainilied speciiiiei~s ol tliis frog fro111 North Horneo, the 
Nicobars, Burma, the Khasi Hills and the extreiiie east of tlir Himalayan foothills, 
I~oubtless it will also I)e foulid ill the Malay Pel~insul;~. 

111 general appearance it apl~roaches K .  l igrzi l t r ,  but its alliance ~ r i t h  li l i r n t ~ o ~ k ( l ~ ; s  

is evident oil n close examination. I t  is the forll~ I referred provisionally to K .  t ig r i f~( ,  

in lily accoi1111. of the Uatrachia o f  the Abor Ex1)edition.. '1'11e speciu~en from the 
Nicobars was identified by Stoliczka as Ii. tigrill(/. 

The followiilg specimens are ])reserved i l l  the collection of the Indian Museuiii:- 
172s: I'I'YPIS) . . G r l c l ~ i l ~ ~ ?  S ; ~ I - : I \ \ ~ : I ~  . . . . C. \\:. Heel~c. 

J54- l  1<:111goon . . . . F. Stoliczka. 
0.343 . . . . .\loolet Kaugc, 4-,jouult., 'L'c~~i~sserim. 'I'er~asseriu~ Exljet l i t io~~.  
L S Y ~ I - L  . . . . Sadiy:~,  N.E. .4ss;u11 . . . . S. W. Kemp (Al~ol .  Exptlt.).  
1 ~ 4 1 0  . . Cl~errapuoji.  K11;lsi Hill.;, B S S ~ I I I  . . Lt. B o u r ~ ~ e .  
SSS; . . I I I I ~ I ,  ~ I I I  . . . . C'a1)t. 1<11tlc1. 

I:J~;. .;.-I:W~ , , i  It. TV',IS/ ( A )  a11(1 R. 11mttocIt~trIs (13). 

R a n a  limnocharis, IViegni. 

(l'latc. \.', fig. 0 ; plate V I ,  fig. 1). 

1h.ij. l < < t t t , t  / i ~ t t r t ~ ~ ~ : / t , ~ r i ~ .  \ V ~ C ~ I I I : I I I I I ,  .V. .Ic/,t . I t .  I ~ , ~ ~ ~ ~ . - ~ ~ ~ t r ~ ~ l .  XI'II.  11.  2 5 5 .  

1 ; .  K I I I I ~  ~t~riculr t .  J e ~ r l o ~ ~ .  lortrrr. :In. .Sac.. Uetrg,rl X S I I .  11. i :1. 

Io0.i. R~tltrt L I i ~ t ~ t o ~ I t r ~ r i ~ .  I h n ~ l c ~ ~ g e r ,  .%Po/. Zcjml. 11. 1). 7.;. 
roo j .  Honrt lit~tr~oclr~tris. Stejlleger. I!.S. S,t/.  .lftr\.. No. 58,  I> .  1". 

1012. /<~ttt,t 11111tro1/1,1riv. H ~ I I I ~ I I K C ~ ,  / ~ , t r t ~ ~ , t  .LloItt\~ /'rtti~t<rr/,r. R~'fit., 11. 2 . 3 0 .  



Bntrachia. 1.1.7 

I have ~lothiilg to add to the  escellellt descriptiol~s give11 I J ~  Uoulenger anil 
Stejll&ger. The frog has an i l n l l ~ e ~ ~ s e  range in south-eastern Asia and I an1 unable 

to find n ~ l y  difference 1)etweell sl~ecilnens Fro111 Ch i l~a ,  Borneo or Java  and the  
colnlnon Illdial1 Form, which occurs all over the  plains of Iudia,  l{urnla and 
Ceylon, ascending the  Hinlalayas to a n  altitude of a t  least 7,000 ft .  and the  
hills of Burina to olie of a t  least 6,oou f t .  I t  is un~lecessary to  give a list of the  

speciinells il l  thct ill dial^ RIuseul~~,  \vhich i~lclucle esalnples from China, Java  and 
N. Borneo. 

L ( ~ Y , U ( I .  '1'11e tadpole has beell described by van Kaullpeil and,  indepet~dently,  
by Smith. I t  differs greatly from t h a t  of Ti, t igr i jzrr ,  but  closely resen~bles t h a t  of 
K .  crrrzcvivovtr. I figure a specimen froin Madras on plate vi and give 011 1). 124 arl 
enlarged outline of tlle n~onth-disc. 

Sul.)sp. andamanensis (Stol.) 

(Plate V ,  fig. 7). 

r ,  Illere are two specinlens ill the  collectioil of the  Illdial1 Museun~ labelled as 
types of l itrlctr gvrrcilis v.  t rndtrmrr~rcnsis,  Stoliczka The larger and better preserved 
of the two untloul~tedly l~elongs to the species sul~seque~l t ly  described by Boulenger 
as li. t louio,. ,  I)ut the other,  \\.hich I select a s  the  type ,  rel)reseuts :I form suffi- 
ciently distinct to I)e I-ecognized as  a subspecies or local race of I\'. l i ~ ~ r ~ z o c ~ l ~ t r r i s .  I 
have esaminecl ;I series of this form from Raratang Island,  oue of the  Andaman 
groul), 1 ~ 1 t  it also occurs, apparently as a rarity and certainly \\,it11 the  typical 
form, in ~~~~~~~~~11 'Ceilasserin~ , where I capt~i red  a specinlen. n~yself some years 
ago. 

This for111 closely resen~bles the forrutr f \~$ictr  except in its slllall size and peculiar 
colouration. 

The dorsal surface of the  head and body is of a rich chestnut-brown, while tlie 
sides are of a [lark brown densely spotted \\lit11 black. A narrow blackish line, some- 
times running on a raised ridge or series of lollgitudinal folds, often separates the  
two areas ; zig-zag dark bars so~netilnes rtut  cross the  back ;1ni1 there is frequently 
a dark cross-lx~r I)et\veeu the posterior part o l  tlie eJ.es. The lips are lllore or less 
mot.tled aild the t l~roat  feebly irror;ltcd. 

, , 
1 he following s l ) e c i ~ ~ ~ e n s  are l~reserved ill the rollectioi~ o f  the  1lltli:un Museuln :--- 

.i.j,;~ t'V\'l'l<) . . . \ I I I ~ : I I I I : ~ I I ~  . , . . . . 1:. Stoliczk:~. 
15S81- I3itr:tt:111g I S I : I I I ~ I .  hli~lillc . \ I I (~ :UII : I I IS  14. 14. O ~ I I I ~ I S ~ O I I .  
15ss7 . I j11S: 

1 l10 ,50  . . ~ I I I I I O I I ,  ' V ~ I I : I S S C ~ ~ I I I  . . x. ~~1111~11~l:~lc .  

1-1 ; ! ( I  . \ I I  ' ' I I : I S ~ ~ ~ I I I  . . . . .A .  R. S. . \ I I ~ ( . I ~ o I I .  



Subsl). greenii, Boulei~gel.. 

'l'his for111 seeills to be merely a dwarfed race peculiar to the hill-country of 
Ceylon. I ail1 unable to say whether its range overlaps that of the typical for111 or 
not, but ill tlie sn~a l l  series I have esainined there is coi~siclerable variatioli in the 
degree of degeneracy exhibited by tlle internal ~netatarsal trthercle, the partial or 
conlplete disappearance of which is very characteristic. 

The following specimens are preserved in the Indian Museulil :- - 

I j74S . . . . Punduloya, Ceylon, cn. 4000 A. . . G. A. Boulenger. 
17443-4 . . . . I'nttil)ola, Ceylon, 6noo ft.  . . S. \IT. Ke~np.  

Subsp. nilagirica, Jerdon. 

185% lioqrtr r~ilngirzco, J e r t l o ~ ~ ,  Jurrvrc. / la .  Soc.. Uerzgnl S X I I ,  11. ,552. 
 yo,;. Rrr~ro itilrrgirir~r, Boule~~ger, S/Iol. Zc j ' l .  IT, 1 ) .  7.;. 

I have examined a series of specimens froin Oot:lca~l~imtl and Coonoor that ex- 
hibit an alillost coiliplete grading in structure between the typical forin atid Jerdon's 
~ ~ i l n g i r i c ( r .  The colouration is, however, characteristic ; the dorsal surface lnucl~ 
browner than iu the typical form and there is a pale streak or spot between the eye 
and the proximal end of the lower jaw; the lips are dark with comparatively narrow 
vertical or sloping pale lines. The throat and chest are always more or less densely 
irrorated with brown atoms. 

Ltrrtw. Tadpoles from the Nilgiris differ irolii those of the typical for111 i l l  their 
extremely snlall mouth-disc and in other lebs important cliaracters. 

The following speci~nens are preserved in tlie collection of the Iiidian Museum :- 
1 7 1 j 8 :  1721.+-.j . . Ootacall~u~~cl, Nilgiri ~ l i s t . ,  XIndrns. . 1<. H .  S .  Se\vcll. 
17169-71 . . . .  Coonoor, 0,ooo ft., Nilgi1.i (list., 

AIadras . . . . . . 
178811 . . . . Sl~evaroy Hills, Alarlr:~.; . . \\I, I<, Sl~erifis 

Rana brevipalmata, Peters. 

( ?  Plate V I ,  fig. 5). 

I,:\I<\,:\. 

' IgU4. / < ~ i r l r i  / ~ I I I I I ~ ~ ~ / I I I I ' ~ . ~ .  L : C ~ ~ L I S I J I I ,  Jorirri. f3011r. NIII .  flisl. .sot. Xi', 1 ) .  j01. 
, , lh i s  species is probably distinct specifically, I have see11 only one specilnell. 

I t  was described froiii Pegu and is stated by I<oulenger to occur in the hills of 
south-western India. 

L n y v u .  Dr. Uoule~lger has suggested to llle, as I ]lac1 tliouglit i i~deperldentl~, 
that the tadpole described by b'ergusoll as tha t  of R. l i t t ~ r ~ o c h t r r i s  is possibly that of 
this species. I t  is certaiiily not tha t  of the true l l r n ~ ~ o c l ~ ~ r y i s .  I have esalilille(l 



specinlens from Cochiti a ~ i d  northern Tel~asserinl that I believe to  l ~ e  identical n;ith 
I : ~ ~ ~ ~ ~ ~ ~ ' ~  larva, though they (lo not :~ltogether agree with his description ;und 
figures, outli~le oE the niouth-disc of ;I s l ~ e c i m e ~ ~  fro111 Cochiu is given here ; I I I ~  ;L 

tlet:liled drawing of tlie sallle i~tdividual is reproduced on  111. 17i. 
TIle follo\riug s p e c i n ~ e ~ ~  is preser\red in the collection of t l ~ e  Indian Museum :- 

, \ 
I i 7 4 7  . . . 1 raval~corc . . . . IIl.iti41 \111<eun1 (Ex.). 

T H E  MUTUAL RELATIONSHIP BETWEEN T H E  FROGS O F  
THE RANA TIGRINA A N D  R. LIMNOCHARIS GROUPS. 

At first sight, if only tlie adult frogs were exa~riined, it iuiglit seem that these 
t\\ro groups were quite distinct, if closely allied. I?. lutlsl being in a way a connectant 
forln but ; ~ ~ t u n l l ~  allied to I?. Ii~rzrrochtrris rather tlian to R.  tigvilrcr. The larvae how- 
ever, so far as they ;ire kuon~n, al~parently fall not into two, but into three diflerent 
groups and the lilies of cleavage clo not coincide wit11 those that separate the 
adults. 

Unfortunately the larva of I\'. iatrsl is unkuowii, but  those of R. tigvzlrrr and R .  
rzcg"ros(r, on the one hand, differ in important characters from those of R. 1ina1~o~:lznris 
and R.  mlzcvi7lortr on tlie other. The identity of the tadpole of R. h~,eoi$nlmnt(r is 
still doubtful, but,  if the provisional identification here suggested should prove cor- 
rect, it differs considerably from those of all the other species. The larva of R. f imno-  
charis ~ziltrgivircr agrees in esse~itial features with that of the typical form of the species, 
hut differs in minor characters. 

The tadpole of K .  l im~loc lznr is  is by no mealis highly specialized. I t s  mouth-parts 
are of normal for111 and, in particular, bear a nunlber of r0n.s of teeth that  seem 
to be colnrnon ill the genus, lliz. five. That of R .  cnrtcvi7)or.(r, if we accept van Kam- 
pen's identification, only differs frolri that of R. lini.~zoclztrr.is in colouration and pro- 
portions, features which are 110th variable. The tadpole of R. t i g r i ~ t n  , on the other 
hand, has mouth-part,s of n rather highly specialized kind, and differs, so far as I 
know, froin all other tadpoles as yet described except tllat oi R. r ~ ~ g l r l o s n  in the h o r ~ ~ y  
armature of the interior of the 111outl1; i t  has also nu unasually powerful beak and 
llulnerous rows of teeth on tlle mouth-disc. All of these are probably adaptations 
for all activc ~wed:iceo~~s life. The supposed tadpole of I\'. hr t~7~ iPo l~1~ t r t r1 ,  oil tlie other 
Ilantl, llas Fewer rows of teet l~ tlian is ~,erliaps ~ ~ o r m n l  in the genus, 11i:. three; its beak 
is rather feelIlc a l ~ d  its I I I O I I ~ I ~  u~mrmetl i~iternnlly. I J~~for t~u ia te ly  we knonr nothing 
or its Ilal)il-s, I)ut it prohahly feeds on ~nintrte orga~iislns or decayed matter. 

11'. l)~'c7'ifi(rllrrtrltr 111ust 1)c rlisniissctl fro111 f ~ ~ r t l ~ e r  consitleration in this coi i l~cct io~~ 
o\\'illg to lack or 1)recise i~~forniat,iou, hut t l~ere  are t\oo it~tcresting points in t-l~e ntlnlt 
fl.OfXs of I\'. ligrirro alitl I<. c(111cvi~orr1 ~lllicI1 see111 t o  Ixar out the view that  t,hey are 
collver~ellt fornis, less closely co~inectetl wit11 one ;t~~otIier hy descent than R. Iigvil l t~ 

J'lfgulostr. 0 1 1  the feet of I\'. c.tr~ar.rivortr there is, as has already been pointed 
y n t ~  11() internal ~netatarsal tubercle and tlie internal ~netat;irsal fold is perhaps a 
' less - e n e l  a is I O I  I I .  1 , i 1 1  , \ t  tlle prosi~llal elid of tllis 



fold, allnost ill the position in which the  tubercle n7ould be present, ;I distinct white 
spot can often be detected. In my opinion this spot must be regarded as  a vestigial 
tubercle and indicates i~rimecliate descent fro111 n for111 possessing the tubercle. I can 
find no sl)ot in this positio~i ill specimens of 12. ligrijztr or R ,  vziglilostr. 

The second fact is, that  specin~eils of R.  tigvilrtr are occasio~~ally founcl in India 
\vhich approximate t o  R. r.i~gir/ostr both ill form and ill colouration. 'I'here are two 
individuals in the collection oE the Indian XiIuseum that  exhibit this tendency to a 

marked degree. One is from Orissa and the other from south-\vestern India. More. 
over, in frogs from Ulq~er  Burma there is, to  some extent a gradation, between the 
two species. 

For these reasons I am inclined to 1)elieve that  I?. l i g r i~ro  and K. rrigziloslr are, 
strictly speaking, no more than two local races of a single species, using the tern1 
species in its broadest sense; whereas R. ctr~rrriuora is closely connected with R. 
lintjrochtrris and resembles R .  tigri~rrr owing to  convergence. 

I\'. ~emsl, is possibly in the strict sense of the phrase n connecting link hetween the 
R.  l i~rrirorll trri  and I\'. c~rircvionrtr. 

FROGS O F  T H E  R A N A  LIEBIGII  GROUP 
KI:.v 'TO It'~r11~1 /i(,/)ig;~' A N D  .\l,I.lE11 SITL'II<S I : I < O ~ I  .rIlr; 111hl,\l.~\v.\.S. 

I .  Ski11 ni hack rle\.oirl nf ~ n i n ~ ~ t e  spillose 1vnrt.i a1111 oi clongate non-?pinost. 
warts. 

.A.  Skill [ti hack smooth 01- \\'it11 relatively l a r ~ e ,  ill-tlelincd ~ ) r o l n i ~ ~ e ~ l c e s :  
a dark line, pale-edged, ~lsually present along ear11 side of the  back: 
throat siitiused with dark pigment; chest anrl ahdo~nen pale, immacu. 

late. .4r1ns and chest ~lnmodifiecl, skill surrounding vent spil~ose i l l  

hreerling I I I ~ I ( *  . . . . . . . . . . R. i1ici11i7. 
I < .  Skin of back 111ol.e 01. ICSS wa i tv :  1 1 0  [lark rlorso-lalcr;ll lilles: wholc oi 

the ve111r:ll suriacc suiTusetl \\,it11 dark pigli~ent ; arlns a~lt l  cliest sl)il~i- 
fcror~s, n o  s p i ~ ~ o s e  ski11 roll&~rl ~ ~ c t n t ,  i l l  hreet l in~ 111:lle . . . . K .  l i rh i~ i i  

2 .  Skin 11i Inck hear ill^  nill lute wattere11 \\,arts o l  ;I Inore or less zl)il~clsr ~ .har .  

:1cte1-. (Arllls and chest spil~iferolls i l l  I~reerliny 111ale). 

;\. Hfihit rather .;light: total lr11gt11 1101 escc.etli~l~ (10 lunl. : clorsal surface 
111ottle(l: t111o:lt : I I I ~  c l 1 ~ 4  lni1111telv sl)ottt>tl ;IIXIOIIIPII  pal^, iln~ilacll- 

l > l t ~ ~  . . . . . . . . . . , , I,'. K,lllllll;~~i. 
I:. tl;ll)il .;la1111 . 1ol;1I I C I I K ~ ~ I  ~ ( . a c l ~ i l ~ ~  Sj 111111.: ( IOIS; I~  S I I T ~ : L C ~ -  I I I I ~ ~ ~ ~ I I I I ! .  

,1:1rk : W I I O I C  oi ventral 511ri:1c~ <Y)V-C*ICII  \vill~ : I I I  i~~tcl-r t~ptcrl  ~c t ic l i I :~-  
I I  I I r k  i t  I 1 1 1 e  I I I I : I ~ ~ S ~ I I I I  . . , , I < ,  \ ~ , ~ ~ I I I ) , T ~ ~ I I ~ I / ~ ~ .  

:. 1\:1c.k I~c.;~rirl!: 41ort a1\.:11 111- lille;~r, I I O I I - S ? ~ ] ) ~ I I ~ S ( .  warts: I C I I ~ ~ ~ I  11111 rsccc.~li~~r:  
40  111111. (So S I I I I  I I I ~ ~ C ~ O I I  I 1 i 1 1  1 1 1 1  . . . . I < ,  / ~ , I I I / I ! ~ ~ I I .  

Rana liebigii (Cuntller). 
1Sf1o. 1<<1~tt1 l iehi~ir .  Gunthcr. {'roc. Zoo/. Sot. 1.01rrlrr11, 11. 157, 111. xxviii, lig. .\- 
1 8 1 ; ~ .  K ~ I I I ~ I  l i ( ,hi~ii .  Iioulel~ger. Ccd. Rnlr .  Sol. H.,\I., 1,. 2 1 ,  lig. (text in part only). 

This is tlie largest and heaviest for111 of the alliance. To the naked eye it aPl)ears 

Illore warty tllan any of the others. There is, however, no trace of spinose cornified 
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warts on its back. I t  is also the only species in which the whole of the ventral sur- 

face is suffused with dark pigment. This pigment is in some specimens marbled. 

There is always a longitudinal glandulal- ridge running the whole length of the back 
0" each side. In the young frog in which the tail has not yet disappeared, the  ridge 
is represented by a series of glandular marts. These are quite absent in R .  vicina a t  

this same stage. 
R. liehigii seeins to live chiefly a t  altitudes near the snow-line in the Eastern 

Himalayas. There is a specimen in the Indian Museum said to  be from Ajmere, but 
this locality is probably incorrect. 

Rana vicina, Stoliczka. 

1871. Rn~cn gam~ltiei  (in part), Anderson, Jozlrrr. As .  Soc. Bengol, SL, p. 21. 

1872. Rnnn vicigrn, Stoliczka, Proc. As .  Soc. Bengnl, p. 130. 
1890. Rn~rn l i e b i ~ i i  (in part), Boulenger, Falrn. Brit .  Inn. ,  R r j t . ,  p. 445. 
1892. Rnnn vicilra, I<. nssotrleitsis and R .  licbigii  (in part). Sclater. Proc. Zool. Soc. Londorr, 

P P  342, 343, el .  xxir, figs. 1, 2. 
1909. Rniln vicigto, R .  lirbigii (in part), Annandale. RPC.  Ind.  I ~ ~ I I S .  111. p. 282.  

1912. Rnlrn liebzgii, i d . ,  REC. Ind .  11G??ts. VIII, 1). 8.  

191.3. Rnnn l i e h i ~ i i ,  Bo~~lenger, Rec. Ind.  Afrrs. I X ,  p, 337.  

~t is to this frog that the name R. liebigzi has been most commonly applied ill 
recent yeais, but it is a snlaller, slighter and s~noother species than the true R. leibigii 
and is well distinguished by its coloura- 
tion by the vestigial or rudimentary nature 
of its lateral glandular folds and by the 
secondary sexual characters of the male. 
The type of Sclater's Rana assnme~zsis has 
disappeared, but there are specimens in 
the Indian Museum that agree precisely 
with his figure, as well as others that 
provide a complete transition to the type 
of Stoliczka's R.  v ic i~za ,  which is still ex- 
tant. The latter specimen is soft and 
faded and the apparent shape of the snout 

is evidently not quite natural. The dark, 
pale-edged line down each side of the 

@ r i  . . back usually so conspicuous (see Sclater's 
fig. 2 )  has disappeared, and the feet are FIG.  4.-R. vicilra. 
mutilated. 

Vent of breeding male ( r 2)  with papillae ( r 16). 
The most peculiar features of this species 

are the condition of the lateral fold and the secondary sexual character of the 
breeding male. At first sight, especially in specimens preserved in spirit, there often 
appears to be a well-developed fold, extcllding all along each side of the back, 
but a closer examination proves that this is an optical delusion due to the arrange 
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ment of the dark lines to which I have already referred. The glandular structure, 
which is always fully developed, is strictly confined to the anterior third of the 
back. 

In the  breeding male there is no thickening of the arms and inner finger ~ l l ( 1  

no production of spines either on the fore limbs or on the chest, but round the 
vent there is formed a peculiar cutaneous flap of almost circular outline and covere(1 
with snlall papillae, each of which bears a short retroverted spine (fig. 4). 

The natural colour of the back is dark brown. The sides, below the dorso- 
lateral streak, are paler. The throat is faintly suffused with dark pigment, but 
the belly is yellowish and immaculate. There is usually a dark cross-bar between 
the posterior extremities of the eye-lids but this is sometimes reduced to a spot on 
either side. There is a broad dark mark on each side of the head behind the eyes 
and the lips, and limbs are conspicuously barred. A few indistinctly developed 
prominences are sometimes present on the back and sides hut ,  speaking generally, 
the skin is smoother than that  of the allied species; it is never spinose except on 
the anal flap of the male. 

The species is probably distributed throughout the Himalayas at  moderate 
altitudes ; its range extends eastwards into Assam and probably into Burma. 

The following specimens are preserved in the collection of the Indian Museum :- 

O I + ~  ('I'YPE) . . . . 1Itirree. Punjal) . . . . Dr. T:. Stoliczka. 
')570 . . . . Sikhitn . . . . . . 4Iaj. Sherlvill ( A . S . R . ) .  
017'  . . . . Darjili~tg, F:. Hin~alayas . . J .  Gan~nlie. 
14rqr-.3 . . . . Kurseong . . G. Barlow. 

Rana gamrniei, Anderson. 

1871. R~r~rn gnr~turiri (in part),  Anrlersol~. , lolir~r. / I s .  S o c .  B e ~ g a l ,  XI,. 11 .  21. 

1892. Rnun l i eb ig i i  (in part). Sclater. I'ror. Zool. Soc. I.otrdo~t, 1) .  .343. 

In describing R. gatnnziei Anderson confused two species, for while one of his 
type-specimens is undoubtedly an example of R.  vicirllz, the others represents a dis- 
tinct species closely allied to the one to which Boulenger subsequently gave the name 
R. hla~tfordi i .  This has naturally led to confusion, to which I fear that J have lll~self 
contributed. 

R. g(immzci may be distinguished a t  once from R.  vicig~tr by the presence on its 
back of small scattered warts each of which bears a minute spinule. The stature is 
also smaller, the figure slighter and the colouration of the body very different, the 
dorsal surface bearing numerous large blackish spots and blotches, while both the 
throat and chest are blotched with dark pigment. The secondary sexual characters 
of the male are those of R. liebigii and R .  strvtcosig~tatr,, and there is no cutane- 
ous anal flap, though the skin round the vent is distinctly tuberculate in the 
type. 

There is a short almost li~lear longitr~dinal glandular area in the parotoid 



No. 9173. N .  18265. 
S~lout  to vent j3 m111. 44 111111. 

Length of head 15 ,, 12 ,, 
Breadth of head 20 , ,  15 , ,  

No. 9173 is the type, the o~ l ly  specinien in the collection that  has the inale 
cliaracters fully developed. secoild specimen was recently take11 by Dr. 1:. H. 
Gravely a t  Pashok (4,500 ft.) in the Darjiling district. 

This frog is found in the Tista Valley a t  altitudes between 4,000 and 6,000 f t .  
The following specimens are preserved in the  collection of the Indian Rluseum:- 

9173 (TYPE) . . . . Darj i l i~~g ,  E. Himalayas . . J .  Aut l erso~~ .  
18265 . . . . Pashok, /I,joo ft..  Darjili~tg [list.. E. 

Hi111aIayas . . . . I:. H .  Gravely. 

Rana sternosignata, Murray. 

, , lliere has been no confusion about this species, of \vhich an excellent descriptioii 
has been given by Boulenger. It occurs in Kashinir as well as in Sind and Balu- 
chistan. 

The following speciinei~s are preserved in the collection of the Indian Museum :- 
'4713 : 14715 . Quetta . . . . . . Maj. C. G. Nurse. 
16452 . . . . Srinagar, Kash~llil- . . . . Bolu. Nat .  Hist .  Soc.  (Ex.). 

Rana blanfordii, Boulenger. 

I()os. Karla bla~llovdii, Boulcllgcr, .lrrn. ;ling. Nul. Hisl .  (7),  xv1, 11. 040.  

1907. !ima(i vici?ta, ;I/., 1 2 ~ ~ .  Inif. ;~lrrs. I ,  I>. 1.50. 
1900. No?ltr hltr~rlordii, A ~ ~ n a n d a l e ,  Rcc. I~rd .  Mrrs. 111, 1).  2 8 2 .  

* 1 lhis species is closely allied to R. g(rrr~miei, but is inucli sn~aller a i~t l  of stoutcl. 
habit ancl is easily recognized by the different character of the warts on the back ; 
they are more or less elongated and devoid of spines. The breeding male is also 
devoid of structural ~llodificatiolls. The coIouratio11 closely reseinbles that of R. 
~(irrtrrciei.  

In the lvesterll Hiinalayas, a t  altitudes froln 7 ,000  to 10,oou f t . ,  this species is 
very colllmo~~, it often I~eiug tile only I~atracIiia~i that can be discovered readilv. 
The locality of the type-sl~ecimen is u~lcertaill. 

The follo\\~ing spcciinells are l~reserved in tile collection of the India11 M ~ ~ s c u l i ~  :- 
r ~ K O  ; . . . . Naini '1';lI. Ku~naon ,  0,/1oc1 It .  . . N .  A ~ u ~ a n d a l e .  
17222.7 , . . . 

I ,  I (  J .  A. Taylor. 
IOoUn-I , , . . JIajkllal, Garhwal dist. . . Xlus. Collr. 
7789~  . . . . Sitnla . . . , . . Baini Parshad. 
15900 . . . . hIati;uia, H,uoo it . ,  Silnla Hills . . N. tlnnandale. 
16362 . . . . Near I'lla~u ,, ,, 



ZOOLOGY OF THE FAR EAST. 

S O M E  F R O G S  C O N F U S E D  WITH R A N A  T Y T L E R I  AND 
RANA ERYTHRAEA.  

Under this heading I propose to  consider the species confused under the names 
of R. t)jtlevi and R. evythnrea in the Fnz~gzn of India. I n  subsequent papers cited in 
the text Boulenger has pointed out tha t  several of these are distinct. I have also 
included several allied forms in the same categorv, as I find great confusion among 
the specilnens of them in the Indian Museum. All these frogs are slender species of 
moderate size and with well-marked discs a t  the  tips of the digits The colour of 
the back as a rule contrasts strongly with tha t  of the sides 

KT<\. TO .THE FROGS 01: .THE l t r r l t ( r  erytkrnen GKOliP  .IHI\.L. OCCL:R I N  K U K N A  - \ N n  THE: ISI.ANDS 01: THI.: 

BAY 01: EEN(;A~.. 

1. Skin of back Inore or less granular. 
.A. Granules on back minute, evenly distributed 

I .  Granulation even;  no pale vertical streak on sides oi  
head;  sides of body dark, reticulated with white: 
ventral surface with dark ~narkings or suffusioils . . It. grcc~tiiloscr. 

r .  Granules on back inore minute aud nlore sparselv scat- 
t e red ;  no pale vertical streak on side of head:  sides 
uniformly dark ;  ventral surface pale . . . . It. niroburiensi\. 

R .  Granules on back relatively large, confined to posterior region, 
scattered, a pale vertical streak between tympanuln and eye;  
sides pale, with a few black spots or streaks ; ventral surface pale R. leptoglossc~. 

11. Skin of back smooth or ~ n i ~ ~ u t e l y  pitted. 
A.  Web of hind foot not reaching the  discs of ally of the toes: all 

outer metatarsal tubercle present on h o t .  
I. Toes not more thau half webbed, very loug and slender. . I< ~~~(icrodaclvlrl. 
r .  Toes more that1 half webbed, moderate. 

a. A white ridge or fold extending upwards and for- 
wards iron] behind the shoulder to  the upper 
edge of the  ty~npanunl  . . . . R. LflldraLis. 

I). Sides of head unifor~llly dark ;  a pale lougitudinal 
streak in the middle of the  posterior part of the 
back . . . . . . . . R. lyllerl. 

B. Web of hind foot reaching the discs of all the toes but  the fourth. 
I. No outer nletatarsal tubercle ; snout considerably lo~lger 

than orbit ;  whole of ver~tral surl'acr pale . . . . I t .  t!rvt/tvaea. 

L. An outer metatarsal tubercle present. 
a. Throat darkened, with a pale longituditlal streak, 

snout co~lsiderably longer than orbit . , R. allicoln 
b. Throat not darkened ; suout barely louger than 

orbit . . . . . . . . K .  nigyom"laln 

Rana leptoglossa (Cope). 
1868. Hylora~ra leploglossa, Cope, Proc. Nnt. Sci. IJl~ilndclph,cr, p. 139. 

TO this species I assign three specilnells taken many years ago in Pegu ~ J J '  

Stoliczka. 
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The habit of the frog is slight and the hind legs long; the tibio-tarsal articula- 
tion reaching the snout or beyond ; the fingers and toes bear small discs, which are 
of oval shape ; the first finger extends slightly 
beyond the second; the toes are half webbed, 
and there are two \\,ell-developed metatarsal 
tubercles otl the hi id  foot. The anterior part 
of the back is smooth, but there are scattered 

~ - 

tubercles on the posterior part and sides ; ventral FIG. 5.-R. ~ c p t o ~ ~ o s s n .  

surface is smooth; there is a well-developed glan-  lead of specimen from P e ~ u  ( r I ) ) .  

dular lateral fold, a distinct glandule near the  gape 
aiid another over the shoulder. X rather feeble fold extends obliquely downwards 

behind the tyinpanuin from the lateral fold to  the shoulder glandule. The tympa- 

num is distinct and nearly as large as the eye. The sides of the tongue are nearly 

parallel. 
The colouratiou is distinctive; the back (in specilnells long preserved in spirit) 

is of a pale livid grey; the sides are rather darker, the hind limbs bear indefinite 
cross-bars ; the sides of the head are dark brown ; a rather broad grey band extends 
back\vards froin the tip of the silout to behind the tympanum, \vhile another extends 
upwards between the eye and the tympanum; the lips are edged with brown, but 
there are sollleti~nes pale spots on the lower lip; tliere is an oblique black band on 
the basal part of the lluinerus in front and another behind the axilla; sometimes 
black spots are present on the sides. 

The species, which was described from near Rangoon, is closely related to 
gyr l l z~ t losc l ,  Anderson, from which it lnay be distinguished by its longer hind limbs, 

by its colouratioil and by the slnoothlless of the skin on the head and anterior part  
of the body. 

The following specimens are preserved in the collection of the Indian Museum :- 
.1j71-,j : 1nSrO . . I'egu I, .  I ~ I I ~ I I I ~  , . . . 1:. Stoliczka 

Rana tytleri ('l'heob.). 
18th. Hy/or(rrrri t ~ l l e i . ~ .  'I'lleol,ald, Clrl. Kept.  .As. SOL. . l I r ~ s . ,  p. S4. 
1870. I f~~lornr in  l ) ~ l l e r i ,  Stoliczka. Jorrrrr. A s .  Soc .  Berrg(r1. X S X I S  (z), p. 148. 1)l. is, fia. I .  

1Koo. 1<(11r(r / ~ / I c r i  ( i l l  part), I ~ O \ I ~ C I I < ~ I ,  I;(iroi. l i r i l .  111,i .  R r p t . ,  1 ) .  458. 
1892. Rfrir~r cryllrrn~,r ( i l l  part). Sclater, Prcr.. Aool. Soc. f .r~it t lo~r,  p.  34.5. 
r ( t l z .  Rirrro ~111icol11, . \ i ~ t ~ a ~ ~ c l a l e  ( i l l  l )a~-t) ,  I t rc .  I I J ~ .  : b I f i ~ .  VIII.  p. 8 (NO/ 11. ,221. 

Xclater ~vas  certainly nlistaken ill regarding this specie5 as synonyinolls with 
it. c s / , y l h ~ t r r t r ,  from \\rhicll it is distinguished not only by the presence of an i1111er nleta- 
tarsal tubercle on the feet, I)ut also I,\- the less extensive webbing and by colour;~tion. 
[n the Young frog the sides and back ;ire brownish and sometimes spotted, but ill 
the adult they are bright green, without spots ; in spirit the green changes to dark 
brown or blackish grey, the  gla~lclular fold, which extends from the eyes to the base 
~f the hind limbs, is silvery white, and the lower linlits of the green regioi~ of the sides 
are [liffused by a \\;l~ite line rullning p;~rallcl to it and terminating in frollt in a 
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glandule between the shoulders and the tympanum; there is a faint whitish line in 
continuation of the lateral fold on the supercilliary region and canthus rostralis. A 
very characteristic point in the colouration is a white longitudinal streak in the 
middle of the posterior part  of the back; the lateral folds of each side connect with 
this streak a t  the posterior extremity. The lips are white, sometimes suffused with a 
dark pigment, the sides below the lower white line bear numerous dark spots and the 
ventral surface of the throat, abdomen and sides are often marked with smaller dark 
spots, which solnetinles form a regular suffusion ; the posterior part of the thighs are 
boldly marked with green or black and white, the limbs are not cross barred. 

The type (from Dacca) is still in fairly good condition, but faded; it i s  very 
much larger than any other speci~nen I have seen, the total length of the head and 
body being 61 mm.; the next specimen in point of size, which comes from Tenas- 
serim, is only 44 mm. long, while the average length of apparently adult specimens 
from Orissa does not exceed 36 mm. 

The range extends fro111 Tenasserim all round the head of the Bay of Bengal to 
Orissa. The species is found in the plains. 

The follon~ing is a list of specimens preserved in the collection of the Indian 
&Iuseum : - 

L)acca . . , . . . 1,t.-Col. Sykes. 
Iialighai, ur. Puri, Orissa . . N. Annandale. 
I:aro Hills, i lssan~ . . .\laj. H. H. ( ;od\ \ i~~-Xusten 
Selai Kusi, Mangaldai. .-lss;u~~ . . S .  \I7. K ~ I I I ~ I .  
Slnvay-goo-n~yo. IT. HLIIIIILI . . Yun~ian  E x ~ d l .  
I'egu . . . . . . \V. Theobald. 
J l u d o ~ ~ ,  A!i~l~erst  district . . N. :\nnandalc. 
T e n a s s e r i ~ ~ ~  . . . . . . 

Rana granulosa (Anderson). 
1871. Hylortrrrtr jirtr~!rilosn, :luderson, Jorrrn. As. Soc. Uerrgrrl, XI,. 1). 1,;. 
1892. l i ~ l r i r r  ~ Y ~ ~ I I I ~ I D S I I ,  Sclatcr. I'YUL. Zuol. Suc. Londor~. 1). 346. 
r i ic~j .  R ~ I I L ~ I  ~ ~ ~ r ~ r r ~ l o . s ~ r ,  13ouIe11ger, f11irt. ,l41~s. GCILIIUCI, XI11 (21111, Ser , ) ,  1). ,{,;.$. 1)l. \ , i i i ,  l i ~ .  2 .  

1911. Rlrnlr gr~oirr lo~~r.  Anlia~~rlale, REC. I H ~ .  1141is. VI I I ,  p. (1. 
, , lllis well-marked species is found in north-eastern rlssam, Upper and Lower 

Burma and western Yunnan. 
The following specimens are preserved in the collection of the Indian Museunl: - 

2789-90 : 4009 : 108;O 
(TTIJ&$) . . . . Sibsagar, ilssanl . . . . S. E. I'cal. 

t b g ~ o  . . . . Dil~rugarli,  N.E. Assall1 , . S, \V. K C I I I ~ )  (:ll~or I<x1)ilt.). 
a ,  

'3975 . . . . llooleyet, ' I ' c ~ ~ a s s e r i ~ ~ ~  . . . . 1c11asseri111 Itsl)(ll.  
11844 . . . . 'l'ning, King's Islc. llcrgul . . llcrgui Espetlt.  

Rana nicobariensis (Stol.). 
1870. H\dora~i~ i  ,~icvl,rrrie~~sia, Stoliczka, Jorivri. :I,<. SOL. Bertylrl, S S S l V ,  pL. 2. 1). 150, 111. ix, 

lig. 2 .  

1885. Knrrn r r i o ~ b ~ i ~ i c r r ~ i s ,  Uoule~~ger.  ..lrr~r. dlrrq. .V,rI. Ilial. (5) S \ ' I .  1,. ,;a(). 



r89o. Rntm rricoblrrirrrtis, id. ,  F(rrr1r. Rvit .  frrd. Re j I . .  p. 45% 

rr)rz ,  Rujtcr nicobnrierrsi.t, id., Frrr~rf. Afnlu~r Perlilt. Rep/ . ,  17. 240. 

A Malay agrees well with the  types. 
R. nicob~rrie~zsis is a Malayan rather than an  Indian species, occurring in tlie 

Nicobars, the Malay Peninsula and tlie Sunda Is la~lds  I n  the  Malay Peninsula i t  

has always been found in or near caves. 
My specimens were taken in semi-darkness a short  distance within the  mouth of 

the Goah Glap (Dark Cave) near Bisarat. 
The following specimens are preserved in the  collection of the  Indian Museutn :- 

2783. z78.j-0 ('CSI'E$) . . Nicobars . . . . . P. Stoliczka. 

3562-3 : 3565-70 . . Nicol~art; . . . . . . 
r So80 . . . . Goah Glap, Rukit 'rnpans. Jalol-, N.  Annandnle. 

llalay Peninsula. 

Rana macrodactyla (Gunther) 

rr(gH. Hylovrrjrn r ~ ~ o c r o ( / u t : l ~ ~ l ~ ~ ,  G~unther. Cnl. B~zlr .  .Snl., 1). 7 2 ,  pl, i i .  l i ~ .  C .  
1 8 0 ~ .  H!dnrorin rrrncrodacl\do, id.. Repl.  Bvit .  Inrl.. p 424. 
1882. Rrrrrn rrr:rcro(Iat~l~~ln, Roulenger, C'nl. Balv. Sul .  R..fl.I.. p .  54. 
1890. Rnr~n  inocvodac/\~ln, id. .  Frrurr. Brit. Igrrl. Rep/. ,  p. 4 5 5  

Dist~ihutioir. Burma, Sialn, Malay Peninsula, Tonkin and Southern China. 
The following specimens are preserved in the  collection of the  Indian Museum :- 

9400 , . . . Shway-goo-my~, Upp&. Rurmn . . Yunnan Erptl t .  
2698 . . . . Pegu, Lower Burma . . . . \\'. Theobald. 
rho73 . . . . Mudon, Amherst dist.. Burma . . N. Annandale. 

Rana lateralis, Roulenger 
1887. Iiontr Iatevolis. Houlenger, A m .  iM11s. C;c.?~o7~o (2) I-, p. 4t ; ,  pl. viii, f i ~  a .  
18rlo. Rurrn I(r/(~r~(rlis, id . ,  Fnrrtr. Brit .  111tl. Repl. ,  p. 457. 
1900. Rtrlrn Iulsrnlis. Laitllaw, Pvoc. Zool. Snc. 'ondorl,  p. 880, pl. Ivii, ligs. r. 2 .  

1912. Rnrltr I n l~ml i s .  Hol~lenger, Fnrrtr. Mnl~1\8 Pt.rrirr. R P ~ . ,  1). 239. 

This species is only known fro111 Tenasserim and the  north-eastern par t  of the 
Malay Peninsula. 

The specimens in the Iildian Museurn have not the fine transverse dorsal folds 
noted by Laidlaw to goo) in his ~ a l a y  example. 

The following specimens are preserved in the  collectioi~ of the  Indian Riluseuln :- 

2758 . . . . Xloulmein, 'Ce~~asserim . . Purchased. 
0525 . . . Hatsiga, ' I 'e~~asserin~ . . . . 'Snlasserim Expdt. (1.imhors). 

R a n a  erythraea (Schleg.). 
~ 8 ~ 0 .  R(tlr(t t.rglkmr<r, I3oulenger. Fnrrrr. Rril .  Irrd. Repl., p. 400. 
1890. R n m  erylhraen, Flower. Proc. Zool. Soc. Lontlon, p.  002, pl. xlv, lig. 2 .  

. -  - -  -- - -  . . . .  - 

' The Iovanese Ic,r111 (H. lavarrtcn, ~ , , ~ s t ) ,  of wllich I I ~ ~ \ . ~  lnilloteIp e x a ~ n i ~ ~ e ~ l  n speci~ue~~, ir I believe distinct. 
vn11 Kompen ill U'rber's Znol. E ~ p ~ b , ~ .  ~ ~ d ~ ~ l .  ~ ~ ~ . . l ~ ~ d .  
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The species appears to be rare in Indian territory, hut is found as far north- 
west as the north-eastern corner of Assam. It is widely distributed in the nearer 
islands of the Malay Archipelago and occurs in Sialn. 

The tadpole has been described by van Kampen. 
The following specimens are preserved in the  collection of the Indian Museum :- 

,3063 . . . . Tezpur, N. Assat11 . . . . Uaj. H. H. Codwin-Austen 
4841 . . . . Taoo, Tenasserim . . . . Tenasserim Expdt. 
17283-4 . . ' . . Kuching, Sarawak . . . . C. W. Bcebe. 
1.9076-7 . . . . Botanical Gardens. Penang . . N. Annandale. 

Rana nigrovittata (Blyth). 

1855 L z ~ ~ r ? r o d ) ~ l e s  nrgrovillntrrs, Blyth, Jouvn. As. Soc.  B e ~ r g o l ,  XXII', p. 71H 

1893. R n n o  triyrouittntn, Roulenger, Ann. il4tts. Gtwovo,  XI11 (2nd Ser.), p. 334, pl. viii, fig 1. 

rqrh. Rrrnn ni,orovrl!trtn, Smith, Jo14r1l. N n ! .  H z s l .  Sol  S i n m ,  11,  p. 42, PI.-. 

The species is recorded from Tonkin, Burma, Siain and the Malay Peninsula. 
The following specimens are preserved in the collection of the Indian Museum :- - 

so85 : 2773 (TYPES) . . Pegu, Lower Burrua . . . . W. Theobald. 
0526.32 . . . . Meetan, 3,500 ft., Tenasserim . . Tenasserim Expdt. 

9523 . . . . Hatsiga, Tenasserim . . . . 

Rana alticola, Boulenger. 

1882. Hnncr al t icolo,  Boulenger, C o t .  B n t r .  S n l .  B.IM., p. 65. 

LARVA. 

1912. Rnrzrr n l l i co la ,  Annandale, Rec.  Ind.  iMtls. 1'111, p. 22, pl. iv, fig. I 

This is evidently a common frog in the Khasi Hills and north-eastern .4ssam 
but I have not seen many fresh specimens. It occurs also in Tenasserim. 

The following speciinens are preserved in t h e  collection of the Indian Museum :-- 

Khasi Hills. Assam 

Samagooting, Assam 
Sibsagar, Assa~n 

I Dr. 'I?. C. Jerdo~l.  
(Types of H!dornna  p ip iens ,  Jerdon. 
Capt. Butler. 
S. E.  Peal. 

Cherrapunji, Assam . . . . Lt. Bourne. 
Dilcoosh, N. E. Assam . . . . C. Cadell. 
Ashsoou, Tenasserim . . . . Tenasserim Expdt.  

Stream between Ashso011 and BIeetar~ 
Mangaldai div., Darrang dist., N.E. S, W. Kemp, 

Assam, on Bhutan-Assam frontier } 
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MISCELLANEOUS RECORDS OF FROGS. 
Oxyglossus Iima (Gravenh.). 

I .  Ory~ los \ r r~  Ilwrn, Roulengel, Fnlrqrn .I.lnlnv Pen inndo ,  Rcpt. ,  p. 225. 

L A R V A .  

1907. Oxygloss~rz lzrnn, v a n  K a ~ n p e ~ ~ ,  in Weher's Zool. Ergcb~r. 0 s t . - h d .  IV, p. 384, pl. xvi, 
fig. I. 

~c)oc]. Oxyglossrrs l imn, id . ,  Nntrrirrk, Ti jdsck .  N e d . - I d .  LXIX, p. 44. 
1910 Oxyglossis lintn, Smith, Jo~rvn .  N n f .  His t .  Soc. S inm 11, p. 173, p1.-. 

Several specimens were taken a t  the edge of the Tale Sap and. in ditches a t  
Patalung in the Siamese Peninsular Province of Singgora. 

Oxyglossus laevis subsp. martensi, Peters. 
1912. Oxyglossrrs lnevis, Roule~~ger, Fnrrnn Mnlay  Pcni~zslrln, Rept. ,  p. 22.5. 

1916. Oxy~ los s i s  lncois t~znulensi, Smith, Jor~rrz. Nut .  His t .  Soc. Siarn 11, p. 172. 

1916. Ox!,g$ossis lnevis ~rznrtensi, Smith, op .  cit . ,  p. 174, pl.- 

Two specimens were taken in a small pool in the casuarina woods near the town 
of Singgora. The species is cominon in situations of the kind on the east coast of 
Peninsular Siam. 

Rana cyanophIyctis, Schneid. 
1912. Rnl~n cyn~~of i l~ l yc t i s ,  Boulenger, Fnrrnn Mnlny Pclttns14ln, Refit , p. 2 2 8 .  

I obtained a perfectly typical specimen of this species a t  the edge of the TalC 
Sap near the mouth of the  Patalung River. The evidence of its occurrence in the 
Malay Peninsula has Iiitherto been very doubtful, depending on tmo specimens froin 
Cantor's collection, labelled " Penang.' ' 

Rana plancyi. Lataste. 
1007. Rlrnn filn~zcyi. Stejneaer, U . S .  Nnt .  11411s. Bull. 58 ,  p. 101. 

This frog is common round the Tai-Hu Lake in the  Kiangsu Province of China, 
where I obtained several specimens. 

Rana namiyei, Stejn. 
1007. Rnnn rrnr~riyei, Stejneger, op.  cit . ,  p. 1.36, figs. 122-126. 

This species was described froill fully adult specinlens from the Liu-Kiu Islands. 
Stejneger compares i t  wit11 Knlrn covv,,,,gcltn and Rn91.n kzrltlii, but  i t  seems t o  be lnost 
closely related to Iinnn ~lzacvol/o)z, froin which it differs in its much less strongly 
developed palatal teeth. I have examined a half-grown specimen froin Kulillg ill 
China that seems to helong to the species. I t  differs froin the adult in exactly the 
Same way as half-groivn speciillells of R. ~lzl~crodorz do, ~ ) i z .  chiefly in the narroiver and 
smaller head and in the colrlparatively feeble developlnent of the promiilellces in front 
of the lower jaw. Otherwise tile agreement with Stejneger's description and figures 
Is coml'lete. Our specimen was obtained ill exchange with the Shanghai Museum. 
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Rana glandulosa, Roulenger. 

rc)rz. R(rnn  glnndrtlosa, B o u l e n g e r ,  Fnrrrzn i l fnlnv Penistsrdn. Refit., p. 236 .  

4 specinleu was recently taken by Mr. J .  Coggin Brown of the Geological Survey 
of India a t  Mongbong, Hsipaw, North Shan States. This, so far as I am aware, is 
the first record of the species from Burma. 

Kaloula pulchra, Gray. 

1 9 1 2 .  Crrll111(1 prtlchrn, Boulenger ,  Fnrrnn  M a l a y  P e n i ~ ~ s r r l n ,  R e p t . ,  p. 264. 
1912 .  I i r r lor~ ln  f i ~ r l c h m .  Barbour ,  Merrt. M I L S .  Zool .  H n r o n r d ,  x l i r  p. 71 ,  p l .  v i i ,  fig. 2 9 .  

LARVA. 
1916 .  Cnllrtltr prtlclrrn, S m i t h ,  Jorrrrt. Nnt. Hist.  Soc. S i n m ,  11, p. 40, PI.-, figs. B I - R 3 .  

The correct spelling of the generic name of this species has recently been dis- 
cussed by Rarbour.' I find myself obliged to accept his decision in the matter. 

I< .  f i~ i l chr i t ,  which is one of the commonest forms in the northern part of the 
Malay Peninsula, is apparently rare .in northern India. I have recently examined 
a living specimen taken by Miss Maud Cleghorn in the outskirts of Calcutta. I t  
differs from all the Malay individuals I have seen in having the pale markings' 
on the back of a bright red colour instead of dull yellowish Miss Cleghorn tells 
me that the red fades considerably when the animal is in a disturbed condition. 
A specimen was recently taken by Mr. T. Rainbrigge Fletcher a t  Pusa; its C O ~ O U ~  

was apparently similar to tha t  of the Calcutta example. A specimen from Celebes 
figured by Barbour (OF. c i t . ,  1912) seems to  have been even paler than kIalay 
examples. 

I have some remarks to  make on the eggs and tadpoles below (p.  152). 

SOME TADPOLES FROM JAPAN, CHINA, THE MALAY 
PENINSULA, BURMA AND CEYLON. 

Under this heading I propose to discuss tadpoles OF several frogs and toads from 
different parts of the Oriental Region, with one species from Japan. 

2 Rana nigromaculata, Hallowell 

(Plate V I ,  fig. 4.) 

1 8 8 2 .  Rnrrn cscr~ lo l tn  v a r .  jnponicn,  R o u l e n g e r ,  C n l .  R o l r .  Sn l .  Rrit. Jf r fc . ,  1). 40. 

1 9 0 7 .  R o n n  rtigromncrrlnln. S t e j n e g e r ,  U.S. N o t .  A41rs. H ~ r l l .  58, p. 9 4 ,  fig" 7 ~ ' - ~ ~ ~ ,  PI. x ,  fig. I 

On October ~ g t h ,  1915, I obtained in Lake Kasumi-~a-Ura on the east coast of 
the Main Island of Japan a tadpole tha t  I assign provisionally to this species. The 

- - - . - - - - - -. . .-. - . - - -. 

I Darbour, Proc. Acad .  ,\'at Sci . ,  Phi ladelphia ,  p. 405 (1909). 
4 I refer to  the rnnjor markings: some specimens from the Malay I'e~~insula llave slnall rarn~inc >pols 011 back, 

just as some specilllrns of R~r/o m~/n~losl idus do. Bliss Cleghnrn llns recently ohtnined a second spcri~ncn near Cnlclltta 
similar to the first in colouration. 



hind legs are represented by suiall buds, and it seems probahle that  the anirnal 
would have hibernated through the winter before its metamorphosis. My provisional 

identification is based on its close rese~nblance to  a small series of tadpoles and young 
frogs from Korea sent by the British Museum under the name Rarzx esculentn var. 
chinensis. It differs from Doulenger's figures of the tadpole of the European R. 
esczclenta in the following points :- 

I .  The head and body are relatively 
larger and the tail both shallower 
and shorter. 

2. The spiracle is situated rather 
higher on the body. 

3. The papillae and processes on the 
mouth-disc are more digitiforln 
and not arrallged precisely in the FIG. 0.-XIouth-disc o f  ? R .  I I I ~ I O I , I ( I C I I / ~ / , I  ( 12). 

same manner. 

4. The margin of the upper beak is almost straight. 

5. The rows of teeth on the upper lip are relatively shorter. 
ilieaszueme~zts o / Japa~zese  tadpole :- 

Length of body . . . . . . . . 12 mm. 
Breadth of body . . . . . . . 8.5 ,, 
Length of tail . . . . . . . . 20'5 ,, 
Depth of tail . . . . . . . 6.5 ,, 

Bolkay'sl figures of the tadpoles of Rattcl escc~lentn and Rarzrt r i d i b l ~ ~ z d ( ~  (which is 
certainly no more than a variety) differ considerably in all these points from 
Boulenger'shnd it is probable that  considerable variatiol~ exists. I follow Stejneger 
in regarding the Japanese and Chinese forin allied to R .  esculentcr as specifically dis- 
tinct, but the differences are slight in the  adult. 

Rana kuhlii, D. 
1912. Rnun h~ihlii,  Bouleliger, Forbno i\lnln!r Peninsirla, Rcpl . ,  p. ,220. 

Cnpt. F. H. Stewart, I.M.S., has recently sent me a young frog of this species, 
which he took in a sinall pool on the Peak of Hongkong. With it he has also sent 
two tadpoles from the same pool. Of course it is impossible to be certain that  these 
tadpoles belong to the same species, and the specimens are rather shrivelled. I t  
may, h~ \*~ever ,  be as well to describe them, in case others similar to them should be 
found again in more satisfactory circumstances. 

They closely resei~lblc the larvae of R n n n  mncvodon so far as external appearance 
and general colouration are concerned, but differ colisiderably in the structure of the 
mouth-parts and in certain minute but  ilnportallt features of the markings. The 
moutll-(lisc is ventral and of a transversely oval shape; except in front, i t  is edged 
"it11 very minute papillae. 'fhe upper lip is better developed than in R. ntrrcrodou 

~ - . . . . . . .  . . . . . . .  - - - - - -- 

I ' 'q31ka?. ,'I~~JJ. .lIttq. .Y,#i. HI,~:.  \ r l I ,  pp. 108, I 1 1 ,  ]>I. i i ,  figs. I :111d 2 ( 1 0 9 ) .  

R n l l l e l l ~ r r .  I 'lf~r. %o,~l. S o r .  Lo,,rln~r, p. &,4, 1'1, z l r ,  fig. I (1891) .  
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and there is a distinct emarginatioll in tlie centre of the lower margin of the posterior 
lip. The dental formula is I : 3 +3/1 +I : 2. The second row of teeth on the upper 
lip and the first on the lower lip are very slightly interrupted. The beak is black, 
except a t  the base of the lower mandible, where i t  is brownish. The upper beak is 
narrowly crescentic and minutely serrated. The lower beak, which is much broader, is 
IT-shaped ; it is also serrated. So far as colouration is concerned, the tadpoles resemble 
those of R .  ~liricrodon in the  dark bars on the tail and blotches on the body, but while 
in the  larva of I?. ~ntticrodo~z the  ventral surface of the body is entirely unpigmented, 
in tlie present species i t  is closely covered with short n~icroscopic hair-like dark lines, 
which run in all directions without crossing one another. 

Measztreme~~ts :- 

Length of body . . . . . . . . 10.5 mm. 
Breadth of body . . . . . . . 6 ,, 
Length of tail . . . . . . . . 18 ,, 
Depth of tail . . . . . . . . 3'5 ,, 

Rana rnacrodon, D .  and B. 
1912. Rnrrn rrzncrotlon, Boulenger, Fnzllza ~Malny Peninsula, Refit., p. 233. 

LARVA. 

18g9. Rann mtrcrodon, Flower, Proc. 2001. Soc. Lottdon, p. 889, pl. LIX, fig. I .  

In a small jungle-stream on Penang Island I found in February 1916 a number of 
young frogs and tadpoles of this species. The older tadpoles agree well with Flower's 
figure, but the yolmger ones are less conspicuously *marked. In  the uncertain light 

of the jungle the dark bars and blotches form an excellent protective colouration on 
a sandy bottom. Tadpoles of R. li~nnoclaaris from streamlets on the Peak of Hang- 
kong closely resernbled this species in colouration (except that  they were less yellow) 
and were equally \\re11 hidden. 

The larvae of X. ~nacrodojc evidently obtain their food by swallowing large quan- 
tities of sand, as their intestines are filled with tha t  substance. They probably avoid 

the rocky parts of the stream in which they live. 
dlensuremerrts :- 

Length of bocly . . . . . . 9.5 inin. 
Breadth of body . . . . . . . .  6 ,, 
Length of tail . . . . . . . . 19 ,, 
Depth of tail . . . . . . . .  4'5 I ]  

Rana l a b i a l i s ,  Boulenger. 

(Plate V I ,  fig. 5.) 
I 1 ) I r .  Rn~cn lrtl~inlrs, Boulcn~er, op. ci!., p. 242.  

T,AR\,A. 

1896. Rona lnhirriic, Flower, Proc. 2001. Soc. Loltdort, p. 0 0 3 ,  111. xlv, fig 3 .  

I n  a small rocky pool a t  the edge of a stream a t  the base of the hills near 
Taiping I found in January I ~ ) I ( ,  a number of tadpoles tha t  seen1 to l ~ e  identical 



with those assigned to Rlll~n lnbialis by Flo\\rer. They are, liowever, in a less 

advanced stage than the individual figured by  him,  having the  hind legs as mere 
buds. The caudal fin is lower and more si~luous and the  dark  niarkir~gs 011 the  head 

body are slightly different. The mouth-parts are ,  however, identical and the 

curious patches of granular skin on the dorsal, lateral ant1 ventral surfaces, thougli 
variable in size and outline, very similar. The in tegu~neut  was of a bright yellow 
colour in life. The patches of granular skin are assemblages of ploygonal multicellular 
glands, each of which is provided \vith a lnirlute circular orifice, nrhile the  whole 
structure is enmeshed in a network of n l i~lute  blood vessels. 

This peculiar tadpole closely resembles tha t  of the Javauese I i t r i l r i  cl~nl~.o~rotcl,' 
with specime~ls of which, thanks to  the  kindness of Dr .  van K a n ~ p e n ,  I have been 
able to coinpare it.  

i41ensu~ertze~~ls :- 

Length of body . . . . . . . . 12 111111. 

13readth of body . , . . . . - 7 ,, 
Length of tail . . . . . . . . I f  ,, 
Depth of tail . . . . . . . 5'5 , ,  

A.-Lateral view of whole a1li111a1 ( r .!). 

I3.-l\loutl1-~lisc ( x 10). 

Rana corlwgata, Peters. 
~Hoo.  R u ~ i ( r  c o r r l ~ g a l ~ r ,  Houlcngcl-, 1;lruir. Brit .  I I ~ .  K e f d . .  p. 44,;. 

A srnall but nearly co~nplete series of taclpoles and a young frog of this species 
was found by Dr. F. H. Gravely solne years ago ill  Lady Blake's Drive near Kancly, 
Ceylon. They were living in a s~na l l  rocky 1,001 the  nfater of \vllich was heated to  a 
high telnl)erature by the sun.  

The head and body is stollt, oval alltl roun tletl, sligl~tly fl;lttenecl behind tlle eyes, 
\~hich are large and p ro~n i~ len t .  T l ~ e  nostrils are snlall, situated laterally, as n rule 
nearer the tip of the snout tlla11 the eye. The spiracle is s i t ~ ~ a t e t l  about l ~ a l f  way 
dowll the body, a little nearer the vent t11an the  eye:  i t  opens directly out\vards 011 

a slnall papilln. The anus is distinctly dextral. The tail is relatively short and deep, 
lanceolate in outlinc, not 111uch inorc thnn one and ;I llalf times as long as 

~ - -  ~ . -  

' v"ll K.I I I~I~C~I,  ill \ \ ' c h v ~ ' \  2~),1/. / : I ~ , . o L I .  ( ) \ I .  / , ~ r i .  I \ . .  p. 1.12 (10);) 1111<1 .Vitl!,!,vk, /.i,</\, h. . \ r ~ i I . ~ l ~ ~ i l .  1tXI.X. I)- { i -  
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the head and body. Both fin-membranes are well-developed and broad. The lnouth 
npens ventrally, but the structures connected n~i th  it appear to project forwards ill 
lateral view. The anterior part of the upper lip is devoid of tubercles and forlns a 

kind of hood over the upper b?ak There is a conspicuous lateral lobe of triangular 
outline on each side. The lower lip is lobulate and covered, except in the middle 
part of the posterior margin, by sinall but somewliat elongate tubercles. There are 
three uninterrupted rows of teeth, the forrnula being 112. The anterior row forms a 
border to the  upper lip and  is a little longer than the two posterior rows, which are 
subequal. 'I'hc beak is extremely lnassive and prominent; i t  is entirely black. The 
upper beak is regularly crescental in shape and has a smooth margin; the lower beak 
is allnost semicircular. The specimens are of an a ln~ost  uniform darkish black, but 
have probably been discoloured by the use of some fixative. There are apparently 
llullleroiis sinall tubercles or warts on the dorsal and lateral surfaces of the head, but 
I am not sure that  this is not due to  bad preservation, the preservative having caused 
the skin to degenerate to some extent. I arn unable, perhaps in consequence of 
this circuinstance, to detect any muciferous glands. 

JIctrsrlve~nents :- 
Length of body . . . . . . . .  10 111111. 

Breadth of body . . . . . . . 5 ,, 
1,ength of tail . . . . . . . I3 ,, 
Depth of tail . , . . . . . 6 ,, 

The peculiar structure of the beak clistinguisl~es this tadpole from all others with 
\\.hich I am acquainted. 

Microhyla achatina (Uoie). 

(Plate V I ,  fig. 6) .  

I .lIrcroh~,ln rrchrrlirrrr, Uoule~iger, op.  c i l . ,  p. rOr 

LARVA. 

1 .  .llii.rohylr~ ncltnlir~n, Smith, J o r ~ r r ~ .  Nnl .  H i s t .  Sol.. Sirrr,z, 11, p. 37, ,>I.-, ligs. .\r-A4. 

Smith lias recently described this tadpole froin Siam. I obtained specimens 

which agree in all important characters with his figures in a pool in the Botanic 
Gardens a t  Penang. The most striking feature is 

the peculiar structure of the lower lip, which in 
some respects rese~nbles that of the larva of lMcg(1- 

lop lrr~ls  r,zo~clnr~tr and other species of that genus. 
When the tail is cnnlplete i t  is produced at the 
tip into a distinct flagellum. The colouratiotl is 

; ,  . , , ; r o , r  l ~ ~ l r ; , , ~ .  probably varialjle. 111 my specimens it appears 

\loutl~-disc as seen ~ ~ C I I I I  i l l  i r o ~ ~ t .  to have I~eeil more conspicuous than in Smith's 
(see fig. 6 ,  pl. vi);  tlle pale markings on the upper 

part of the head and I~ocly and the fleshy part  of the tail were of a golden greell 
colour, those on the me~nbranes quite trarlsparellt; the abdo~nell was iridescellt 
white. 



l\{ensurenzents :- 

Length of body . . . . . . 
Breadth of body . . . . . . 
Length of tail . . . . . . 
Depth of tail . . . . . . 

? Microhyla berdmorei (Rlyth). 

LARVA. 

1899. " 'Cranspare~lt tadpoles," Flower, op. c i l . ,  p. 007, pl. I,X, fig. 2 .  

I t  seems probable tha t  Flower's " transparent tadpoles" from P e ~ l a ~ l g  are those 
of i l l .  bcrdmorei, because they agree with those of other species of ~ f i c r o h y l t r  in 
having a distinct flagellum a t  the  end of the  tail, '  and because only three species of 
the genus, so far as we know, occur co~nmonly in the  Malay Peninsula a t  low alti- 
tudes; these three species are hf. or~rrrttr, :\I. crcltnti~~~cr and :If. herdnzorei, and the 
tadpoles from Penang are very different from those of either oE the  two former 
species. 

I found numerous specimens in the  Botanic Gardens a t  Penang, both in the  
pool in which those nf M. rrclzrrti~z(r cccurred and in a small cistern in a fern-house. 
Thev differ from the specimens examined by Flower in being rather darker and in 
having the anterior two-thirds of the  ventral surface profusely dotted with black 
pigment cells; but this difference is more marked ill th-  specinlens from the  pool 
than in the others. 1n the  sl~ecimens from the  pool the  tail was suffused with 
bright scarlet. The black streak near the vent is always a very characteristic 
feature. 

I n  the pool the tadpoles were divided into several sho:~ls, each of which hung 
level and motionless in ~nid-water a t  some distance from the  others. I n  each 
shoal the heads of all the tadpoles were pointed in one direction. Often the  forma- 
tion was wedge-shaped with several ranks, like tha t  of a flock of wild geese on 
the wing. The front rank of one shoal was often opposed to or a t  a n  angle with tha t  
of another. When they were disturbed the tadpoles scattered in a11 directions, 
but reassembled almost inl~nediately in their respective shoals. The nulnber of 
individuals in a shoal varied considerably, but  was never m11cI1 Inore than about 
fifty. 

ll!rnsirrr~~tcrrts :- 

1,engtll of body . . . . . . . . 11.5 mm. 
Breadth of body . . . . . . . 8 ,, 
1,ength of tail . . . . . . . . 16 ,, 
I.)epth of tail . . . . . . . .  6 I ,  
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K a l o u l a  p u l c h r a ,  Gray. 

(Plate VI,  figs. 7 ,  7t1, 7 b ) .  
Both Butler' and Smith ' liave o1)served the oviposition of this species, tile 

latter has described the adult tadpole, but lieither appears to have lloticed the pecu- 
liar form of the eggs, and neither says anything of the young larval stages. In a 
period of heavy rain a t  Christmas, 1915, I was able to  note several additional points 
in the case of frogs breeding in s~llall pools iu the Botanic Gardens, Singapore. 

The eggs, though expelled in a inass, do not adliere to one another. If observed 
undisturbed on the surface of water, they appear to form a coherent layer, but if 

stirred up by a stick separate immediately. The 
ova are spherical, having the upper half black 
and tlie lower half white. Their diameter is 1.5 

mln. The peculiarity lies in the form of the jelly 
that surrouncls each egg. It is perhaps stiffer 
than is usually the case in the eggs of frogs and 
toads, and is not completely spherical ; one sur- 
face being flattened on a considerable area. The 
balance of the  whole egg is such that this flat- 
tened surface lies immediately below the surface- 
film of the water and that ,  however the egg may 

I .  - I  i l i 1 0 1 1  I I I .  be disturbed, it always reassumes the same 
Dorsal v i e w  of he;i~l and 11ody of :I speci- tion almost illstantaneously, This seems to be 

Inen hatched 2 4  Iiours( 5 l o ) .  
advantageous in the case of eggs laid in tem- 

porary pools of raili-water, which are liable to  be greatly enlarged or to form part of 
temporary torrents owing to flooding. The eggs, instead of being washed away into 
corners in such circulnstances o r  stranded on dry ground, as would be the case if they 
adhered together to form a solid and heavy mass, float lightly on the surface without 
injury and ~v i th  very little chance of being stranded. 

I was unable to observe the larva immediately after hatching, but figure 7 
on pl. vi and text-fig. 9 represent one 24 hours old. A t  this stage the mouth is 

already open, but the anus is still closed and a large amount of yolk still ren~aills in 
the I,ody-cavity. There are about 7 "external " gill-filaments present on each side. 

The larval adhesive apparatus is a t  different stages in different individuals of this 
age. In the specimen figured i t  is me~e ly  represented by a slight lateral ventral 
prolninence 011 each side, but in smaller tadpoles from the same batch the ~ronl i -  
nellce is entirely irentral and takes the form of a deeply pig~nellted conical papilla 
tipped with lvhite. These tadpoles provide no evitlence that the structure as a whole 
has ever been ['-shaped or t l ~ a t  the two papillae have been concave a t  the tips. I t  

does not differ, llo\veve~., materially froni the figure of its   en ultimate stage it1 
le,rtfiovnvitr or K .  trKi/is figured by Thiele ' in his paper 011 the " Der Haftapparat 

-. - - - - . . - . -- - - . . . ~ - 

I Butler ,  J o ~ r r , , .  /10,11bn!, iVal. Hie1 S r v r - .  S V ,  1). 391. 

9 Srnitl~, JoI~I, , .  .V,tI. H i < /  .%K. SI~II I I ,  11, p. 40. PI.-, figs. l ! l - l l ; .  

,rl,icle. Z, . i /vc / , ,  ZOO/. X l . V I ,  1). j:, 111. s, 6s. 6 ( 1 ~ ~ ~ ) .  



~ ~ t ~ ~ ~ l ~ i ~ ~ l ~ ~ ~ ~ n , '  ' except that the tips of the two papillae are more prominent and 
diffefentiated in colour. 

At this stage of the tadpole of I<, pzdchj,a there is a broad and prominent fleshy 
crest on the surface of the head. I do not understand the lines shown crossing the 
head in Smith's figure ( B 2 ) ;  there are certainly no trailsverse groove or rows of 
glands in the position indicated. 

Development is very rapid, and though doubtless accelerated or retarded by 
favourable or unfavourable conditions, probably does not take longer in ordinary 
circutnstances than about a week. I figure three stages of the larva a t  24, 36 and 
72 hours after hatching. It should be noted tha t  the younger tadpoles are more 
highly magnified than the older ones. These tadpoles were reared ill a sinall bowl of 
water and development would probably have been more rapid in norinal conditions. 

Bufo parvus, Boulenger. 

(Plate VI, fig. 8). 

1912. BuJo ~ I ~ Y U I I S ,  Boulenger, op. ci t . ,  p. 274. 

LARVA. 

1910. B I I / O  ~ ( I I U I I S ,  S l l l i t h ,  ofi. L I I . ,  p.  4 2 ,  PI.-, figs. 

This tadpole also has just been described by 
Smith. I t  closely resembles tha t  of Bufo mela?zo- 
slzctus, but can be distinguished readily by the 
fact that the second row of teeth on the upper lip 
is continuous or but very slightly interrupted in the  
middle line. The whole animal is also stouter and 
the tail considerably deeper. 

1 found a large number of specimens, with FIG. 10 -Tadpole of Bi*/o parutis 

those of Ra~tci labinlzs, in a small pool a t  the base RIOU~II -CIISC ( K 12). 

of the Taiping hills in February, 1916. 

 measurements :- 
Length of body . . . . . . .. 10 mm. 
Breadth of body . . . . . . .. 5 ,, 
Length of tail . . . . . . . . 18 ,, 
Depth of tail . . . . . 4 ,, 

Megalophrys hasseltii (Tschudi). 

(Plate VI,  figs. 8, 9). 
[OIL. 1bfcjirilophv)~s Irnssellii, Boulenger, o p ,  c i t . ,  p. 282.  

I,ARVA. 
[SOo. Leptoburrclrirr~rr hnsscl t i i ,  id., Proc.  2001.  Soc. Lortdou,  p. 37 .  
1907. Leplobvrrchiriir~ Irnssrltii?, \,an Kampen, in \Veberls Zoo!. E Y ~ E ~ J I I .  O s I . - l ~ l d .  IV ,  1). 40s. 
IOOO. ~ ~ f ~ g r l l f l / ~ h r y s  l r r ~ s ~ e l l i ,  id . ,  N,i/.r~riv/i. T i jdsck .  Ned. - l r td .  I,SIS, p. 27, pl. i i ,  fig. I .  

The tadpole of this species appears to be very variable in colouration and pro- 
l)ortions; the number o f  interl.ul)ted rows of teeth on the l o ~ i e r  lip may be either 4 
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or 5. The variation in colour is perhaps due to local causes. I have specimens of 
three colour-varieties before ine ; they differ as follows :- 

(d) The whole of the  head, body and tail is profusely ~narked with small round 
black spots not more than a millimetre in diameter. 

( B )  The whole animal is of a pale brown colour with a relatively s~nall number 
of large black spots and blotclles, as a rule of irregular shape, on tile dorsal and 
lateral surfaces. 

(C) The colour is practically uniform, without dark spots or blotches. 
The first of these colour-forms seems to be cominon in the Malay Petiinsula, 

where i t  has been found a t  Ipoh in Perak and a t  the  base of Bukit Besar in the 
~ i a m e s e  Province of Pataiii. I have received a sp&ciinen from Perak in exchange with 
the British Museum. Van Kampen records solnewhat similar speciinens, but with 
the ventral surface white, from Sumatra. The second form is coininon in juiigle- 
streams on the Dawna*Hills in Tenasserim, while tlie third was described by van Kain- 
pen from Java. He  has been kind enough to send me specimens. 

I t  is possible that these three forms actually represent distinct species, but this 
seems to  be improbable. 'l'lie variation in proportions is not correlated with geogra- 
~ h i c a l  records, and it1 specimens from the Dawiia Hills I found that the tail was 
frequently shortened by injury, and that  i t  was not always clear, when the wound 
had healed, to  what extent the proportions had been changed. 

The specimens obtained by Mr. Robinson and myself a t  the base of Bukit Besar 
in 1901 were living in a fairly deep pool in a small streal11 in open country, and were 
observed to rise to the surface froin time to time, while in the Dawna Hills Dr. 
Gravely and I found, on separate occasions, the form with large spots common under 
stones in very small rapid streams in ratner dense jungle. Dr. van Ka1npen1s speci- 
Illens from Java were found in clear rapid-running brooks. As van Kampen has 

pointed out,  the mouth-parts oE this larva do not differ materially from those of the 
European species of Pclobntes as figured by Boulenger. It is all the more remarkable, 

therefore, that  in the Dawna Hills we found in the same part of the same streams a 

species of 1VIegalophrys-larva in which the mouth had the ~ecu l ia r  funnel-like struc- 
ture of tha t  of M. wto~ztnftn and other species of the genus. 

Megalophrys montana, Kuhl. 

(Plate VI, figs. 10). 

1912. . I I c g o I ~ ~ l t r y s  1110,rttrnn. noulenger, ofl. r i t . ,  p. '277. 

LARVA. 

1912. d.legnloplrrys ~norl/i~?clr. A n ~ ~ a n t l a l e ,  K c r .  I I I ~ .  . l f r f c .  \ 7 1 1 1 ,  11. y o ,  ti$. I .  

Measurements :-- 
Length of body . . . . . . . . 11 111111. 

Breadth of body . . . . . . . . 5'5 ,, 
Length of tail . . . . . . . . 2 2  ,, 
Depth of tail . . . . . . .. 6 ,, 



Further references to this and other similar tadpoles of the genus will be found 
on p. 28 of the paper cited under my naine. I an1 now acquainted with a t  least five 
larvae of this type, froin the Himalayan foot-hills, Rurina, the Malay Peninsula and 
Hongkong. They are all very similar in structure ancl habits, but may perhaps he 
distinguished by the characters noted below. 

? Megalophrys boettgeri (Boulenger). 

Plate V I ,  fig. 11. 

1899. Leplobrcrchir~nr hoellgeri. Boulenger, Proc. Zool. Soc.  Loudon, p. 171, pl. xix, fg .  3. 

1908. d4cgalo,bkrys boelfgcri, Roulenger, Prcc. Zool. Soc.  Londoli, I ,  p. 420. 

? 1912. ~\.iegnlofi/trvs kempi i ,  . i n ~ ~ a ~ ~ r l a l r ,  Rec. I ~ r d .  ;14117. VIII ,  p. 20, pl. iii, fig. 5 .  

T,ARVA. 

? 1912. d.legnlopRrys, sp., A~inandale, o p .  c i l . ,  pl. iv. fig. 10. 

I am doubtful whether my Af. kelnfiii froill the Abor country is really distinct 
from Boulenger's IM. borttgeri from Soutll China. The only difference likely t o  be 
constant is that in the Abor form the tongue is distinctly notched, whereas i t  is des- 
cribed in the Chinese species as being entire. I have had no opportunity t o  com- 
pare specimens. 

In sinall streams 011 the Peak a t  Hongkong, I found a number of tadpoles of the 
genus which I am unable to distinguish from an unidentified tadpole from the Abor 
country. They were abundant both in Septeinber and December, 1915, but  in neither 
month was I able to find individuals with well-developed limbs. 

Measurcnzents :- 
Length of body . . . . . . . . 10.5 mm. 
Breadth of body . . . . . . . 6 ,, 
Length of tail . . . . . . . .  26 ,, 
Depth of tail . . . . . . . 5'5 ), 

KEY 'TO CILRTAIN TADPOLES OP THE GENUS ~ I E C A L O P H R Y S .  

1. 'l'ail nearl) .3 times as long as head and body, a t  least 5 times as long as deep. 
lipper and lower profiles ol  tail, for the proximal 3, nearly parallel, straight; 

dark markings if present tniuute; ventral surface pig~nented . . i l l .  snnlor. 
11. 'rail not Inore than 2$ times as long as head and body. 

A .  Tail at  least 5 tinles as long as deep, tapering gradually and evenly to  

a \.cry sharp point; sides n~ott led and spotted;  ventral surface 
pigmented . . . . . . . . . . 113. nronlnnu. 

H .  'rail not more than 46 times as long as deep. 
I .  Ventral surface white, a t  most with small spots, dorsal profile 

of tail arched posteriorly . . . . . . M .  parva. 
2. Ventral surface pigmented. 

( 0 )  1)orsal profile of tail distinctly sinuous : sicles conspicu- 
ously spotted or blotched . . . . . . l%l. robrrsln. 

(I) Dorsal profile of tail straight almost to  the t ip :  sides 
practically im~naculate . . . . . . ? 111. bocllgeri. 



EXPLANATION OF PLATE 1': 

Rnnn f ~ g ~ i t l n ,  R. ~2mlt0~kcl~iS AND ALLIED FORMS. 

R a n a  t i g r i n a ,  Daudin. 

FIGS. I ,  I ~ I  , rb.-Head of an adult male from Calcutta ( x 4 ) .  
,, 2 ,  rir.-Head of young frog from Calcutta (nat.  size). 

R a n a  r u g u l o s a ,  Wiegmann. 

,, ,<, j ( r ,  3b.-Head of adult Inale from Koh Salnui, Siam ( x 3 ) .  

R a n a  c a n c r i v o r a ,  Gravenhorst. 

,, 4, 4 ~ 1 ,  &.-Head of adult female from Singgora, Peninsular Siam ( x 3)  

Rana wa'sl, sp. nov. 

, , 5,  jtr.-Head of type-specinlen (adult female) from Sarawak (nat. size). 

Rana l i m n o c h a r i s ,  Wiegmann. 

,, ( 1 ,  hr.-Head of adult female of typical form from Java (nat. size). 

R a n a  l i m n o c h a r i s  var. a n d a m a n e n s i s  (Stoliczka). 

,, 7 ,  f".--Heat1 of adult female from Baratang Island, Andamans (nat. size). 





EXPLANATION OF PLATE V I  

Rana tigrina, Daudin. 

I:IGS. I ,  I((.-Two tadpoles of the same age from Calcutta ( x 2 ) .  

Sl~owing variation in the positioil of the nostril and in the outline of the t:lil 

Rana limnocharis, Wiegmann 

FIG. 2.-Tadpole froin Madras ( x 2) .  

? Rana brevipalmata, Peters. 

, , j.-Tadpole fro111 Cochin ( x 2  ). 

? Rana nigromaculata, Hallowell 

,, 4.-Tadpole from Lake Kasu~ni-ga-Ura, Japan ( x 2). 

Rana labialis, Boulenger. 

, , j.-Tadpole from near Taiping, Perak ( x 2 ) .  

Microhyla achatina (Boie). 

, , 6. -Tadpole froill Penang ( x 3 ) .  

Kaloula pulchra, Gray. 

,, ;.-Tadpole hatched about 24 hours, froin Singapore ( x 16) 

,, ;(I.--Tadpole from the same batch 3 0  hours old ( x 12).  

,, 70.--Tadpole from the saine batch 72 hours old ( x 4). 

Bufo parvus, Boulenger. 

I ,  
8.-Tadpole from near Taiping, Perak ( x 3) .  

Megalophrys hasseltii (Tschudi). 

, , 0.-'I'adl~ole from the Dawna Hills, Tenasserim (nat.  size). 

Megalophrys montana, Kuhl. 

,, 10.-Tadpole froin Penang Hill ( x 3) .  

? Megalophrys boettgeri, Roulenger. 

,, 11.-Tadpole froin the Peak, Hongkong ( x 3 ) .  



2 r n .  
lax a .  
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HIRUDINEA. 

(With Plate VII.)  

The collection of leeches made by Dr. N. Annandale during his trip to Japan, 
Chi~~a and Siam, in 1915 and 1916, was placed in illy hands for determination. I 

heartily thank Dr. Annandale for allowing me the privilege of examining the speci- 
mens, some of which proved unusually interesting. 

The Inaterial contains fourteen species arranged in ten genera, representing all 
the four families into which the non-chaetiferous leeches are now divided. They are 

mostly known forins previously described from Japan or China, only three of the 
species being new to science. Two of the latter, however, are such ~ e c u l i a r  forms 
that it was found necessary to establish a new genus for each. One of these, 
Aircyrohdelln biwae, 11. g., n.sp., is a curious little Glossiphonid, much resembling an 
Ichthyobdellid. in external appearance. I t  was taken froin the bottom of Lake Biwa 
at a depth of 260 Japanese feet (about 80 meters), and is characterised by the pre- 
sence of three comparatively large hooks near the tip of an extraordinarily long 
proboscis. The other one, Myxobdelln aiz~tctndnlei, n.  g., n.sp., is a strange-looking 
Hirudinid with exceptionally soft body, collected in a small streamlet on the Peak, 
Hong Kong, about 1000 feet high, and is readily distinguished by the unique character 
that the furrows separating the soinites are decidedly deeper and much inore con- 
spicuous than those separating the annuli. The third new species, a Hcmiclepsis from 
Siam, is interesting in so far as i t  occupies a position intermediate between tha t  
genus and Placohdell~. 

With regard to the generic nanles of leeches, it should be remarked that  a large 
llulnber of genera now recognized are based solely upon external characters without 
ally regard to internal structure, so that  they require a thorough revision when their 
allatolny has been sufficiently worked out. My own studies on Japanese leeches con- 
villce me that such a revision would necessarily result in the suppression of nuiner- 

old geuera and the foriuation of no less new ones, with the corresponding re- 
arrallgelnent of the species. In the present paper, however, I have iutentionally 
abstained from making any such attempt and have employed the generic designa- 
tions simply as they are now used. It inight perhaps be noticed here that  the 
discrilnination of such genera as Placobdcll~r, Blanchard (1893)) Mimobdella, Blanchard 
( 1 ~ 9 7 ) ~  and Sc(rfitobdella, Blanchard (1897)~ from their nearest allies is, in certain 
cases, a nlatter of great difficulty, if not of impossibility. 



The followillg is a classified list of genera and species relxesel~ted in tile 
collectio~i : -- 

HIRUDINIDAB. 
Wl~rtrrco~rirr locvis.  iIIyxobile/l(~ r t~r~ra~ ida le i ,  11 g., n .  ap. 

1Ylri. ~~(lerrtzrln. 

HEKT'OUDELLIDAE. 
Hcrpobdelln lcsltrt err Sctr~luOtl(.l/tr I~ltrrii~hi~rtli. 

.lIitnoD~lrNtr jirporcicir . 

GLOSSIPHONIUAE. 
Glossipl~o~rirr srrctrvtrgclirctr. Hel~~ic /c;bs is  cirsmitr r r c r .  
G l .  lat(r. I - . .  s inmensis,  11. sp. 
Pltrcob(lrl1u r.rLgos(r. A~rcyr.obdcll(r biwoe, 11. g . ,  11. sl). 

H c ~ r i i c L ~ ~ ~ s i s  11i(1r.gi11trttr. 

I ,  Whitmania laevis (Uaird). 

Syn. I f i ra~do  lircvts, Baird (1869). 

Leptosto#na fiignrm, Whitman (1886). 

Wkit?n(rrcin pigra,  Blanchard (1887) 

Loctrlily. Tong-Dong-Ding creek, Tai-Hu ; Dec. 5 th ,  1915. Two specimens. 
Both examples are large and of nearly the same size, measuring about 120 mm. 

in length and 25 mm. in width. They slightly vary in details of marking, one being 
more profusely mottled with black on the ventral side than the other, which in turn 
is somewhat darker ventrally than most of the Japanese specimens ; otherwise they 
agree quite well with the original description of the  species. 

2. Whitmania edentula (IVhitman). 

Svn. Leplostomtr cdentrrlr~m, Whitman (1886). 

L.occ1lit.v. Si-Dong-Ding, Tai-Hu. Dec., 19 I 5. One specimen. 
The single specimen is about 39 mm. long and 9 mm. wide, and shows 1110st 

clearly the extremely attenuated shape of the head region characteristic of the 
species. It differs, Ilowever, from most of the Japanese specilnens in tha t  the lateral 
yellowish bands of the dorsal surface, of  which there are two on each side, are nearly 
as tlistilict a s  t l ~ e  inediau one throughout the wliole l r n ~ t h  of the horly. I11 Japallese 
exan~ples the iorlner are mostly very faint  except near the anterior and posterior 
extremities, so tha t  at: first siglit tlit. :inimal appears to have only the median hand. 



colllparisoli of a large series ol speciinens from J a p a l ~  a ~ ~ d  Cliina ill lily O \ C ' I ~  

collection shows tha t  the present species is solnewhat variable in this respect, tlic 
extrelnes being represented by the usual Japanese form wit11 o~ l ly  one longti tudi~ial  
band, and the Chinese for111 with five longitucli~lal bands of almost equal breadth 
which I have provisionally ~ ~ a t n e d  var. sllucrr in iny collection. Tlie present specinle~i 
belollgs to the latter group. A specimen from near Ta teya~na  Bay,  in the  possession 
of the British Museuii~ and figured by  Ulanchard in his paper on Asiatic leeches 
(1896)) exhibits a conditioll just inteniiediate, the lateral bands being here sufficiently 
distinct but markedly narrower than the  nledian one Tlie dark spots 011 the  ventral 
surface are also variable, being ~nucl i  less n~unerous  in the  present specimen than ill 
111ost of the Japanese examples. 

3. M y x o b d e l l a  ' a n n a n d a l e i ,  11. g . ,  11. sp. 

Plate VII ,  figs. 1-5. 
TIlere are ill the collectio~~ three specinlens of this very interesting leech. I t  is 

in l ~ i a ~ l y  respects to  the  well-known genus HrrevnoPis ( A u l ~ r s l o ~ n r ~ ) ,  bu t  differs 
fronl this, as well as from all other genera, in l iavi~ig tlie somites distinctly bouncled 
externally. This is certaillly a rare exceptioil aillong the  Hirudinea, in \vhich t h e  
metalneric structure is, as a rule, conlpletely obliterated by  tile formation of 
secondary furrows looking exactly like those separating the  somites. . is  is well 
known, tlie fixing of soinite-limits has long been the  subject of debate and an artifi- 
cial method of plotting out the somites by assuming the  segmental sensillae to  be on 
the first annulus was ulliversally adopted until as late as 1900, when Castle's 
important paper 011 the ~netarneris~il of the Hirudinea appeared,  in which tlie author 
pointed out the inadequacy of this procedure. Were tlie present forin kno\vn a t  tlie 
time of Gratiolet (18O2)) there would have been obviously no discussion about ,  and 
no false deter~nination of,  the somite-boundarjes in this group of annelids. 

The study of this leech was greatly facilitated by a ilu~itber of additional examples 
sent to rile by Prof. H. E. Earle, of Ilollg Kong University, who collected them a t  
InY request a t  the same locality as Dr. Annandale found his specitnens. I \wish here 
to express my cordial tllaiiks to  Prof. Earle for his kitidness in obtaining for me the  
valuable material. 

Shcrpe trqzd Dintcirsioirs. All tliree of the specinlens are a good deal contracted. 
are of nearly tlie sanle size, the length nieasured along the  curved dorsunl being 

2 6 2 9  m111. and the greatest width about 0 111111. The sliape of the  body is much like 
of a H(rcrjiopis in a contracted state,  oilly wit11 the  head end solnewhat narrower. 

Both extremities are bent downwards, especially tlie posterior, so tha t  the  hinder 

Sucker is elltirely hidden when tlie aninla1 is viewed fro111 above. Toward the  anterior 
end the body tapers gradr~ally and ends in tlie anterior lip of tlie small oral sucker, 

wl'icll is not ~ilarkcd off fro111 tlic ;tdjoiuiiig region. Tlie tlorsal surface is colivex 
tlirO1'~ll~llt.  I I I ~ I C  tlie v r ~ ~ t r i l l  side is sligl~tly concave in the  greater par t  of tlle Ieogth. 

~ - -  ~- . - - -  - . - ~- - ~- -pp 

I ru(o I I I ~ C I I S .  4 6 t A A n  Icerl~. 



The thickness of the body a t  the thickest part is 4.5 inm. The posterior sucker is 
circular in outline, about 6 111111. in diameter, and not very deep; it is connected with 
the trunk much in the same way as in the ordinary medicinal leech. 

E,vter~~nl  Characters. Undoubtedly tlie most conspicuous of the external features 
of this leech is that the body is divided by deep furrows into distinctly bounded 

soinites, each of which is subdivided into annuli by inuch shallower ones. This is 
evident both on the dorsal and ventral surface, but more so on the ventral, where the 

furrows have been made still deeper in consequence of the curvature of the body. In 
fact, when the animal is seen from this side, the furrows marking the boundaries of 
soinites appear so conspicuous that all others look like mere wrinklings (pl. vii, fig. 5). 

The skin is on the whole sinootl~, there being neither papillae nor tubercles to 
roughen the surface. The segmeiital sensillae, so constant and regularly arranged in 
many Hirudinids, could not be detected externally, though such organs were observed 
here and there in sections. 

The colour of the speciinens preserved in alcohol is a uniform ash-grey without 
any trace of pattern or streaks. One iildividual which was somewhat darker than 
the others was found under a dissecting lens to be mottled all over with ininute dots 
of a darker tint. 

The details of annulation of one of Dr. Xnnaudale's speciinens are exhibited in 
pl, vii, figs. I an& 2 .  -4s stated above, no difficulty is experienced in determining the 
boundaries of soinites, which are very distinct externally. Even near the anterior 
and posterior extremities, where the soinites are shorter and have less number of 
annuli than in the nliddle region, the limits are quite obvious. The counting of the 
annuli is, oil the other hand, not so easy, as some of the furrows s e ~ a r a t i ~ ~ g  then1 are 
found on the dorsal side or a t  the lateral margins only, so that we have different 
number of annuli according to how and where we count them. 

Counted on the dorsal side there are about 108 annuli in front of the posterior 
sucker. They are grouped into twenty-seven soinites as follows:- 

Sotrtilcs. No,  o/ ( L I L J L L I ~ ~ .  

I ,  11, 111' . . . . . . . . . I 

IV, v . . . . . . . . . .  2 

. .  \-I, \:I1 . . . . . . . . .i 
VIII, IX . . . . . . . 4 
X-XXI . . . . . . . . . 5 
XXII, XXIII . . . . . . . . . .  4 

.. XXIV,XXV . .  . . . . . . .% 
XXVI . . . . . . . . . .  2 

XXVII . . . . . . . . . .  1 

0 1 1  the ventral side some of the typical five-ringed sol~lites appear to have one rillg 
less, the first nnnulus, wliich is very uarro\v, being llidden in the deep furrow inllllr- 
tliately in front of it. Thus, in fig. 3 solnites XI and XI1 are represented as collsist- 
illg of four rings oiily, Wl~ere t\vo consecutive solllites Iiave the sanie reduced 111lI11- 
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lIer of annuli, the one further renloved from the 111iddle exhibits always a condi t io~~  
;,,,proaching the next stage of reduction. For instance, of the solnites IV and V the 
latter is Illore decidedly biaunulate, whereas in IV tlie furrow separating tlie annuli 
isratller faintly developed. VIII and X have likewise one annulus less on tlie ventral 
side, the first and second being fused here except a t  the margins Our leech shows, 

thus, a perfect series of gradations between the uniannulate conditioli a t  the extremities 
and the typical q~~inqueannulate somites in the middle part of the body. 

There are five pairs of eyes situated exactly like those of Hirilllo or H(re~ltofiis, i.e. 
a pair each on the znd, 3rd, 4th, 0th and 9th ring. The second pair is the largest. 
They all lie rather deep beneath the surface, so that  they could be detected only after 
clarifying in oil. 

The configuration of the oral sucker is solnewhat peculiar (pl. vii, fig. 3).  It is a 

small cup-shaped deepening on the ventral side of the head, and is bounded poste- 
riorly by a double ring corresponding to  the 6th and 7th annuli on the dorsal sur- 
face From the bottom of this deepening, near its posterior end, is seen projecting a 
short papilla-like elevation, upon the sumn~i t  of which the tiny mouth-opening is 
situated. In preserved specimens this structure is inore or less flattened arid looks 
somewhat like a miniature tongue The nlouth itself is distinctly three-rayed, beillg 
composed of a dorso-median and two ventro-lateral slits meeting a t  the centre. As 
there is no Gnathobdellid in which the oral sucker sliocvs such a structure, i t  would 
he very interesting to investigate the use of this organ in life. Possibly it might rep- 
resent a sucking apparatus in primitive condition, which, when further developed, 
would lead to the formation of the tubular proboscis so characteristic of the Rhyn- 
chobdellida. 

The genital openings correspond in position exactly to those of Hivtrrlo, i.e. the 
~nale opening lies between the 4th and 5th rings of somite X I ,  and the female be- 
tween the 4th and 5th rings of somite X I I .  They are both quite inconspicuous, 
there being no special elevatioll or g l a ~ i d ~ ~ l a r  area to inclicate their position. 111 all 
three of Dr. hnnandale's specimens the c l i t e l i u ~ ~ ~  was not developed, althougll they 
were all mature as judged fro111 the co~lditio~l of tlie genital glands of one dissected. 
One of Prof. Earle's specitnerls showed i t  tolerably well; it extends, as in Hivrrllo, 
from the third ring of solnite X to the second ring of solnite XI I I ,  110th inclusive. 

The nephridial pores could not be detected externally ill Dr. Annandale's speci- 
Illells, but in some of Prof. Earle's examl~les the position of these opening was indi- 
cated 1 ) ~  the local wiclenings of the furrows containing tliem. There are in all seven- 
teen pairs, as ill Hivudo,  the pores being situated in the furrow separating the 2nd 

.V(l rillga of sonlites VIII-XXIV. 
The Posterior sucker is attacl~ed to the ventral side of somites XXII-XXVII. 

The anus is located on tlie dorsal surface of tlie sucker in a slight transverse furrow 
Just the last annulus of the trunk. 

It is very interesting to notice that in our leech the furrows separating the annuli 
a typical somite are not of equal depth, as in all other genera, but h r l n  a r e g ~ l a r  

Set of follr different clepths. Thc clecl~est furrow is  lara rays the olle separating tlie 
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third and fourth annuli, the next deepest the one separating the second third 
~ n ~ l u l i .  Then comes the furrow between the fourth and fifth annuli, while that be- 
tlveell the first and second is invariably the  shallowest of all. \Vhen we trace the 
somites from the middle region towards both extremities i t  is always the shallowest 
furrow, i.e. the one separating the first and second annuli, tha t  disappears first, 
while the deepest one, tha t  between the  third and fourth,  continues to exist so long 
as tile somite is a t  all subdivided into a ~ ~ n u l i .  From this we might safely infer that 
when a soinite is biannulate the rings represent I +2+3 and 4+5  of the typical 
quinqueannulate solnite respectively ( ( 1 ) .  Similarly, in a triannulate somite the rings 
are I + r ,  3 ancl 4 + j ( b )  ; in a quadriannulate somite they are I +z, 3,  4 and j (c). 

6 
C I  

fl C d 
1)ingrallls sllowi~lg stages irl the f o r m a t i o ~ ~  of quillqueannulate soll~ite in Hirudinea. 

(Dotted area indicates the positiotl of ~~erve-ganglion).  

This agrees renlarkably n.ell 1vit11 the result obtained from a comparative study of 
Japanese leeches, which I rear1 a t  a meeting of the Tokyo Zoological Society several 
vears ago. As I hope to deal with the subject more fully elsewhere, I confine myself 
here to  state that  our new genus with its unique character throws considerable light 
not o l~ ly  on the external morphology of the Gnathobdellids but of the Hirltdinea in 
general. 

1~1tc.r.11al /I r~,oto~rry. The alin~entary tract  reseinl~les, on the whole, that of 
Hnrgnofiis, the o l~ ly  consirleral~le difference being in the size of the jaws. These 
:Ire very slnall, only about 0.2 mm. in diameter, and are providetl each wit11 two 
rows of three or four minute denticles along the  middle part  of the margin. In 
sectioi~s a bundle of d~1ct.s of unicellulnr glnnrls is seen opening oil the edge of each 
jaw. 

Thc stomach, including the lateral sacculntions, was found co~npletely filled wit11 
n very hard homogeneous mas .  of a hrow~lish colour, which hecame opaque white wllell 
placed in water. No solid particles, such as residue of aquatic worms, setae, cuticle, 
etc., \\.ere detected in it.  I aln inclined, therefore, to believe that  our leech lives by 
sucking blood of invertebrate animals. 

SO far  as I could count, there are eight pairs of testes, eac l~  placed behind and 
some\vhat beneath the lateral sacculation of the  stomach. The vas deferens forlns 
considerable mass of convolutions on each side of the male pore. The female orgall 
seems to correspond in structure to  tha t  of Htrentopis. 

Locrrlity. Snlall streamlet on the Peak, Ho l~g  Kong, cn. IOOO ft. Dee. 15,  1915. 
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Three " Body exceptiollally soft. Enormous quantities of mucus pro- 
duced. Adhering to lower surface of stones." 

Sj~stematic Positio~z. In  spite of the peculiar external appearance this leech be- 
lollgs undoubtedly to the distichodont division of the family Hirudinidae, as shown 
by the presence of two rows of teeth on each jaw. It is closely allied to  the genera 
HncmoPis and Semiscolex, and forins together wit11 tliese a well-defined group. The 
three genera may be distinguished as follows :- 

Furrows all alike, jaws wit11 about 30 teeth . . Haemopis. 

) )  ) )  no jaws . . . . . . Semiscolex. 
Furrows unlike, jaws rudimentary . . . . !lIj~xohdcllcl. 

It is noteworthy that in specinlens of Semisco1e.v i~rrrinbzlrs from Southern Patagonia 
studied by Percy Moore (1913) the furrows separating the annuli in a sonlite are of 
different depths so long as the animal is young, but  the inequality disappears when 
it is full grown. Here too, as in ~Myxobdella, the deepest furrow is that  between the 
third and fourth annuli, so that there are formed two natural groups of annuli, con- 
sisting of I, 2 and j, and 4 and 5 respectively. If carefully examined when young, 
a similar condition might also be found in sonle other genera. 

In the rudimentary condition of the jaws our leech exhibits certain affinity with 
the African genus Tvemntobdella, which, according to the investigations of Johansson 
(1909, 1914) carries rudimentary teeth in a position corresponding to the jaws of the 
Hirudinids. In other respects, however, this genus shows all the essential characters 
of Herpodellidae, including the so-called pseudognaths, not found in other families. 

4. Herpobdella testacea (Savigny) 

Syn. Nrphelis tcstclcen, Savigny, 1820. 

Hcrfiobdclln octoc~rlntn, ~ l a n c h a r d ,  1894. 

Lo~trlil\~. Koniatsu, Lake Riwa, ca. 30 f t .  Oct. 27,  1915 One specimen. " On 
external surface of lividg Corhtcld/n sllell. Colowr. Dark, dull purplish grey, paler 
towards extremities." 

This is a very slnall ilnmature speci1l~en, measuring ollly 13 mm. in length and 
1'5 mm. in width. It has only six eyes instead of eight, the middle ones of the  
secoll~l row being absent. 

In the identification of this species I have followed Johansson (1910) who states 
that the form conimo~lly known under the llalne of H .  oclocrr~ntrl is ill reality H.  frs- 
lnccn of Savigny. 

It  Inay be noticed here that this is the less abundant of the two species of Her- 
fJohdrl/n foulid in Japali , the otller one, F I .  octocfrlnttr , LinnC (H. n t ~ m t i ~ ~ i o ,  Blanchard , 
IX94)  being 1)). far the corntnoriest of all the freshwater leeches of this country. 
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5. Mimobdella japonica, Blanchard (1897) 

Loc t r l i l~~ .  Komatsu, Lake Biwa, 30-100 f t .  Oct. 27, 1915. One speciluell 
" -41nong C o v b i r ~ ~ l ~ r .  Colorcr. Dark purple-brown, with indistinct cross bars on dorsal 
surface." 

The single specimen measures about 40 inm. in an extended condition, and is 
apparently immature. 

.Is the  original descriptio!l of this species given by Blancliard was based up011 a 
very old specimen collected by Siebold, and is naturally somewhat imperfect, I take 
here the opportunity of supplementing i t  with a few remarks. 

The colour in life is greenish, reddish or purple-brown, with indistinct pattern 
of darker t int  on the dorsal surface, pale reddish ventrally. 

There is a pair of eyes on the second ring placed rather wide apart. When 
mounted in glycerine, four nlinute piginent dots or rudi~lleiltary eyes become visible 
on the fifth ring, ~ v l ~ i c h  are evidently homologous with the  posterior row of eyes of 
Hevpobdelltr . 

Each typical soinite consists of three large and four sinall rings. From the position 
of the nervous ganglion, which lies within one of the larger annuli, it  seems very 
probable tha t  the three large rings are the  second, third and fourth annuli of the 
originally five-ringed somite, and the  four small rings correspond to the first and fifth 
annuli each subdivided into two. Sometimes the second and fourth rings also show 
indications of subdivision, in which case the somite appears as nine-ringed, as given 
by Blanchard. 

The maIe genital aperture lies in the furrow separating somites X I  and XII ,  the 
female between the fifth and sixth ring of somite X I I .  Thus, the pores are separated 
by a space corresponding to four annuli of the  typical five-ringed somite. 

The clitelluin includes twenty-one rings, beginning with the fifth ring of somite 
X and ending with the fourth ring of sornite X I I I ,  both inclusive. I t  will be seen by 
comparison that  the extent of the clitellum agrees exactly with tha t  of an ordinary 
Hevpobdellrr . 

6. Scaptobdella blanchardi, Oka (1910). 

Loc(l1ities. (I)  Zeze, under stones near edge of Lake Biwa. Oct. . 3 ,  19x5. Six 
specimens. (2) Sta.  1.3, lower surface of stones a t  shore of Chikubushima. Oct. 1-3, 
191 j .  One specimen. 

These are all s~nal l  specimens, the largest measuring only j 2  nlm. in length and 
4 mln. in width. They are of a pale greyish colour, and differ in no wise from indivi- 
duals of similar size from other localities. 

7. Glossiphonia smaragdina, Oka (1910). 

Locfll i ly.  Sta.  1.3, lower surface of stones a t  shore of Chikubushima. Oct. 1-3, 

1015. One specilnen. 
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The single specimen is rather small, not much contracted ; in life i t  was of a 
beautiful green colour characteristic of the species. 

8. Glossiphonia Iata, Oka (1910). 

Locality. Sta.  13, lower surface of stones a t  shore of Chikubushima. Oct. 1-3, 

1915. Nine specimens. 
All are much contracted, being pear-shaped or almost circular in outline. The 

largest specimen measures 6 mm. in length and 5 inin. in width. 

g. Placobdella rugosa (Verrill). 

Syn. Clef is i l~e  orlzntn var. vugosa , Verrill , 1874 

Plcrcobdclln r14gosrr, Moor, I 901. 

Locrrlity. Zeze, under stones near edge of Lake Biwa. Oct. 3 ,  1915. One 
specimen. 

The single specimen is 17 mm. long and 9 mm. wide. The number and position of 
the dorsal papillae agree tolerably well with the figures of this species given by Moore 
in his report on the leeches of Minnesota (1912). His description of the colour and 
markings of the living aniinal applies on the whole, equally well to the present 
specimen. 

10. Hemiclepsis marginata ( 0 .  F. Miiller). 

Syn. H i r r ~ d o  ~llrrvgi~zrltrr, 0. I?. Miiller, 1774. 

G l o s s i ~ l z o ~ z r ~ ~  ~l~rrrgiizntcr, Moquin-Tandon, 1846. 

Loctrlity. Near Soocho~v, Tong-Dong-Ding, Tai-Hu. Dec. 4 ,  1915. Four speci- 
mens. 

The largest specinlen measures 12.5 mm. in l e i ~ g t l ~  and 5 inm. in width, others 
are somewhat smaller. They were found parasitic on the tortoise Dtrlnoiritr reevesii. 

11. Hemiclepsis casmiana, Oka (1910). 

Loc~rlrties ( I )  Ko~natsu, Lake Biwa, " in shell of- .-I ~lodo~rttr.' ' O C ~ .  2.3, 1915. 
Seven specimens. (2) Tai-Hu, " in .41~orlo!~tcr u~oot l~tr~z t i  and iVodul~rr tr  doiigItrst(ic." 
Dee I ,  1915. About twenty specimens 

Both Japanese and Chinese specimens are mostly sillall and iinmature Only 
one esalllple from Koinatsu is full grown, and measures 13 mnl. in lengtll and 5 mm. 
in width 

1.2. Hemiclepsis siamensis, 11, sp. 

Plate VII ,  figs. 6-8. 
SIcrlpe rrr~d Dlr~~errsiolls .  Tile gelleral shape of the body is like that of H .  ltztrrgilztrttr, 

I)eillg rather long and narrow even in coiltracted condition, but the head i s  not per- 
ceptibly broader than the neck. The dorsal surface is strongly convex and the ventral 
collcave, so that in cross section the body is crescentic in outline. The inasgins are 
s l l a r ~ l ~  serrated. Tile largest sljeci~llens nleasure about 15 111111. i l l  length and 4 iuin. 
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in width. Most of the larger individuals carry nunlerous y o u ~ ~ g  attaclled to tile 
ventral surface of the body. 

E.utcr~ttrl Clttrrnclers. The dorsal surface is quite rough all over, owing to the pre- 
sence of nuinerous well developed conical papillae. These are of variolls sizes and 
for111 a transverse row of 22-27 on every ring. There seems, however, to be no regu- 
larity as to their arrangement longitudinally, so that no well-defined loligitudinal rows 
are formed, such as are characteristic of many species of Glossipkorci~r and Plncobdella. 
Even the papillae lying about the median line do not forin a regular row, some being 
placed a little to the right and some a little to  the left. In each tra~lsverse row the 
papillae are arranged, as a rule, symmetrically, those of the same size occupyiiig 
corresponding position on both sides of the median line. Posterior to the geni- 
tal orifices every third annulus has smaller and inore nuinerous papillae than the 
in terve~~ing ones. This is most striking in a few somites in front of the posterior 
sucker, where the annuli bearing smaller papillae are less than half so broad as 
those preceding or succeeding thein (pl. vii, fig. 7). The ventral surface is entirely 
snlooth. 

The colour in alcohol is a uniform grey, with a faint brownish streak along the 
median line of the dorsal surface. On the ventral side i t  is much paler. Many of 
the specimens have the lateral margins dotted with brown. 

Son~ites 1-111 are uniannulate, IV and V are biannulate, each being divided into 
a larger anterior and a smaller posterior annulus (pl. vii, fig. 8) Nineteen soinites, 
VI-XXIV, are triannulate. The three remaining soinites, XXV-XXVII, are uni- 
annulate, aud are much narrower transversely than the preceding ones (pl. vii, fig. 7). 
The total number of annuli is, accordingly, sixty-seven. As shown in the figure, the 
typical soinite coi~sists of three annuli of approximately equal size, the middle one 
of which bears markedly smaller papillae than the other two (pl. vii, fig. 6). In  somites 
XXII I  and XXIV the second annulus is itself very small and carries ol~ly minute 
papillae. As there is no biannulate somite in the posterior region, the transition fro111 
the triannulate to uniannulate somite is rather abrupt, causing the last three rings 
to appear like the ped~lncle of the sucker. 

There is apparently a single pair of eyes placed close together ill the anterior part 
of the third annulus. As they are rather large i t  is possible that each represents 
two eyes belonging to  two consecutive rings fused together. 

'I'he oral sucker has tlie usual shape and is rather large, ineasurillg nearly 1.5 

mm. across. I t  occupies the ventral side of the annuli 1-5. The annuli 6 and 7 are 
fused on the ventral side and form the posterior bouildary of the sucker. The lnoutll 
opening is placed on the 1ower.surface of the anterior lip a little distance fro111 the 
margin. 

The Inale genital orifice lies between the a~lnuli  25 and 26, i.e. betweell solllites 
X I  ancl XI I .  The female pore is situated hetween the annuli 27 and 28, i.e. between 
the second and third ring of soinite XI I .  

I was unable to  find a well defined clitellun~ in any of the specilliells, 110s could 
I detect the external openings of the nephridia. 
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The posterior sucker is cup-shaped as usual, ancl iiieasures about 2 . 5  mn1. in dia- 

ll,eter. I t  is to the ventral side of the last three rings. The anus is   laced 
on the dorsal surface of the hinder sucker iininediately behind the last annulus. 

Ilzternlrl A i t l l t o ~ ~ t y .  Tlle ino~itli leads into the usual pharyngeal sac which extend5 

backwards into about sonlite I X .  111 i t  lies the tubular proboscis, into the posterior 
end of which opens 011 each side a l~undle of unicellular salivar~r glands. Then follows 

the stomach produced laterally into seven pairs of coeca, the last of w!~ich passes 
backwards through about fourth somite and ends in somite XXIV. The shape of the 

caeca is like those of Hemiclefiszs mnvgirr~rttr, but  in quite sinall specinlells the first six 
are simple, only the last showing ramifications correspollding to the somites. The 

intestine is produced as usual into four pairs of simple pouches, all eilveloped in a 
sac-like dilatation of the dorsal blood vessel. 

The nephridia were not traced out fully, nor was the total nunlber counted; the 
ciliated funnels were found to possess a forin characteristic of the fanlily. 

As to the generative organs I have nothing particular to  mention. Both the 
Inale and female apparatus show, so far as  I could make out ,  the same structure as 
those of H. ma~ginnt tr .  

Locnlity. Lampam, Patalung, Siain. Jan. 15, 1916. Nulnerous specimens. 
" Parasitic on the tortoise Bellia cr~rssicollis." 

S~~stemritic Positiolr. I place this species in tlie genus He~niclefisis on account of 
its great resemblance in structure t o  H .  inrrr~gi~rrrtn, the type of the genus. It is also 
closely allied to the genus Pkrcobdellrr, with which i t  agrees in allnost all of the diag- 
nostic characters. In  fact, tlie number of eyes and the position of the mouth-open- 
ing point rather toward a closer affinity with the latter, but the general shape of the 
body and especially that of the coinparatively large oral sucker speak in favour of its 
inclusio~l in the former. 'I'lie difference in the number of eyes can not he looked upon 
as very important, as in the genus Plncobdellrr the eyes are compound, as they prob- 
ably are in the present species. The presence of numerous papillae, the position of 
the genital orifices separated by two annuli, the number and form of the gastric coeca, 
even the parasitic inode of life with the tortoise as host are the saine in both genera. 
If we except, therefore, the number of eyes, the only distinctive characters would be 
the position of mouth for Pltrcohdclltr and the shape of the head for Heiiziclefisis. Now, 
the Present species combines both these characters, though not very distinctly: the 
lllouth opening is not a t  the margin of tlie anterior lip, but a short distance behind 
ltl nor is the head region so iiiarkedly ~ridenecl as in Heirciclc~sis rn(rrgirctrtcr, but  ollly 

slightly. Such being the case, I have thought best to regard it as  a lneinber of 
the genus Hc~rticlefisis occupying a position on the border between this genus and 
Placohdelltr . 

1.3. Ancyrobdella' biwae, n.g., il.sp. 
Plate VII,  figs, 9-12. 

, This is 110 doubt tlie niost reinarkable leech contained ill the collection. I t  is 
l'lterestillg not ollly on account of its extraorclinary characters, but also because i t  is 

I o v x v ( a  ancllor. 0 6 r ~ A n  leecll. 
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the only representative of the  Hirudinea hitherto recorded fro111 the botto~ll  of a deep 
fresh-water lake of Japan. 

Slrtrfie N I ~  Dimeirsioils. I n  external appearance this leech looks much Inore like 
an Icl~tl~yobdellid than a Glossiphonid (pl. vii, fig. 11). The body is very slender, only 
slightly depressed, and almost cylindrical in the anterior region. It shows a faint 
constriction about the height of the  genital orifices, so tha t  we can distinguish, though 
not sharply, a neck and a trunk,  as in the case of most Ichthyobdellids. The head 
is wider than the neck and forrns a distinct anterior sucker. The skin is irregularly 
wrinkled all over, and the  posterior sucker is very small. These characters led me a t  
first to believe that  this was possibly a fresh-water representative of the genus 
Pojltobdell(r. X careful study of the  internal anatomy, however, showed that  it be- 
longed to  the family Glossiphonidae. 

,111 four of the  specimens are more or less curved, but  not a t  all contracted, as 
is inevitably the case with other Glossiphonids placed in alcohol without narcotizing. 
The measurements are as follows:- 

Speczineit. Le~cgllz. W i d e .  
No. I 17 mm I .6 mm. 
No. 2 15'5 mm. 1'5 mm. 
No. 3 14 min. 1'5 min. 
No. 4 1.5'5 ~ n i n .  1'2 mm. 

The greatest thickness of specimen No. I is about 1 .2  111111., the width of the head re- 
gion 0.7 mm. ,  the diameter of the posterior sucker 0.5 mm. The worm is, thus, inore 
than ten times as long as i t  is wide, a shape never met with elsewhere in the Glossi- 
phonidae. 111 this respect i t  coines nearer to  the  genus Piscicola ainong the Ichthyub- 
dellidae, which ]nay become twenty times as long as wide when fully extended. In  
the neck region, which occupies about one-fourth of the  whole length, the body is 
nearly circular in cross section. The trunk, on the other hand, is a little flattened, 
but still very thick, as the  ratio of the breadth to  thickness is nowhere greater than 
4 : -3.  I n  contrast t o  PoirloDdcll~t and Piscicol~r the  lateral margins are not wholly 
obliterated, but  are distinctly visible as an obtuse longitudinal ridge along the greater 
part  of the body. 

Exter.irtr1 Chrrutrcters. The skin is on the whole smootll ; neither large tubercles 
nor s~nal l  papillae are to  be found anywhere. But there are irregular transverse 
wrinkliugs all over the  surface, \vhicli disturb the counting of annuli in some places. 
Generally there are three to five of rather distinct wrinklings on an an~lulus besides a 
nuinber of nlucli fainter ones. This, together with the slender shape of the body, gives 
the worm an appearance altogether different from an ordinary Glossiphonid. 

The colour in alcohol is a uniforin a s l ~ - ~ r e ~ ;  Dr. ;\nnaiicIale told me that  they 
were of a pale reddish t int  when alive. There is 11" trace of patter11 or stripes of 
other colour. 

So far  as I coulcl count with certainty, there are 68 annuli it1 front of the hinder 
sucker. AS there are no external characters to depelld u l~on ,  i t  was foulld llecessary 
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to study the internal anato~ny in determining the boundaries of somites. A careful 

investigation of the nervous system of one speriinel~, which call not be described here 
in detail, gave the following results :- 

Somite. No. of uj~ftrtuli. 
I ,  11, I11 . . . . . . . . . 1 

IV, v . . . . . .  2 

VI-XXIV . . . . . . . . . .3 
XXV . . . . . . . .  2 

XXVI, XXVII . . . . . . . . . .  I 

The first five and last two annuli are incomplete ventrally, beillg colnl,rised in the 
for~nation of the anterior and posterior sucker respectively. 

The head consists of seven annuli (somites I--V). It is decidedly broader than 
the ueck and looks, \vllen viewed from above, somewhat like that of  micl clef is is 
rrznrgirtnlrr. The oral sucker occupies the ventral side of the first four somites, while 

the two annuli composiiig somite V are fused ventrally to forin its posterior boundary. 
The mouth-opening is situated in the iniddle of the slightly concave sucker. 

The eyes are wanting completely. No trace of eye-like organs could be detected 

even in sections. 
In three of the speciinens (nos. I ,  2 and 4) a part of the proboscis, ranging froin 

1 . j  mm. to 2.8 mm. in length, was seen frotrl the mouth-opening, so that 

the tinty hooks-so characteristic of the genus could be observed externally. They are 

three in number, and are arranged radially round the anterior end of the proboscis a 
short distance from the tip (pl. vii, fig. 9 ) .  One is median and dorsal, the other two 
ventro-lateral. They are of a conical shape, sharply pointed, and are directed ob- 
liquely backwards; measured 011 the outer side they are about 0.2.5 mm. long. AS the 
proboscis on which they sit is ollly 0.2 nlll~. thick, the hooks appear quite conspicuous 
under the microscope. As to the f t l ~ l ~ t i o n  of these organs I aln a t  present unable to  
say anything, though i t  seems llighly  roba able that  they serve as an apparatus for 
attachment. 

The genital orifices are situated one somite further back than in most of the 
Glossiphonids. The male aperture lies near the posterior margin of the 28th annulus, 
l . e .  just il l  front of the furrow separating solnites XI1  and XI11 ; the  female one ring 
further back, i.e. in the furrow between the first and second annuli of somite X I I I .  

are both inconspicuous, as their position is not indicated externally by ally proin- 
Iflent structure, such as elevations, glandular patches, etc. The clitellum was not 
discernible in any of the specilnens. 

I was not able to detect the nephridial pores externally, but in sections they were 
lound to open in the furrow between the first and second ai~iluli of certain somites. 

The Posterior sucker is quite small and flat. I t  is circular as usual, with the clia- 
meter less thall one-third the breadth of the slender t r m ~ k .  I t  is directed obliquely 
backwards ~lownwards, and is attached chiefly to  the ventral side of the last 

alld partly also of the last but one. Evide~itly the sucker is not of such vital 
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importance in the life of our animal as in the case of per~nanently parasitic forms. 
The anal opening is situated on the  dorsal side of the  sucker immediately behind the 
last ring. 

I I  1 1 1 t 0 1 .  \Vhat is 1110st striking about the alimentary tract of this 
leech is the extraordinary length of the  proboscis. 111 the  specin~en no. 2 ,  which was 
studied in sections, i t  was allout 7 . j  I ~ I I I .  long, i.e. nearly half as long as the body 
itself. \Vhen we consider tha t  in the Glossiphonidae the proboscis measures, as a rule, 
less than one-sixth of the body-length, this must surely be regarded as an  exception. 
hloreover, i t  is of a perfectly cylindrical shape through the  greater par t  of the length, 
even the distal extremity sho\ving no marked diminution in thickness. As regards 
the internal structure, i t  exl~ibits  no point of difference compared with tha t  of other 
Glossiphonids. In it are seen the  usual circular and longitudinal muscle fibres traversed 
by the ducts of unicellular glands which lie dispersed in the anterior region of the 
body. At the  root of proboscis they form a thick bundle on each side, reducing the 
lumen to  a narrow longitudinal slit. 

The stonlac11 lies chiefly in somites XVI-XX, and is produced laterally into six 
pairs of simple diverticula, the last of which extends backwards as far as somite 
XXII I .  The intestine has like\vise four pairs of lateral pouches, two of which are 
directed anteriorly and tivo posteriorly. The six gastric coeca belong probably to 
somites XI'-XX, and the four intestinal to XXI-XXIV. As in the case of all 
other Rhynchobdellids the  latter are completely enclosed in the  sac-like dilatation of 
the dorsal blood-vessel. The rectum is slightly curved in the shape of an S, and 
passes to the dorsally situated anus. 

The specimen which was studied in sections contained in the stomach only a small 
quantity of diatom-shells, fragments of vegetable tissue, etc. ,  but  not a trace of 
blood. If we regard these contents as tlormal, the species should be looked up011 as 
vegetarian in diet-no doubt, a very rare case alllong the Hirudinea. We know of 
certain species of (;nathobdellids which occasionally subsist on the organic contents 
of nlud, but  this does not seem likely for a Rhynchobdellid, whose slender tube-like 
proboscis is apparently better adapted for sucking than for swallowing solid particles. 
The questiol~ can only he settled by the direct observation of living specimens. 

The genital organs are constructed on Glossiphonid type,  hut  exhibit certain 
peculiarities in detail. The male apparatus consists of five pairs of testes which lie 
in somites X V I . X X ;  the first pair is a little slnaller and the  last considerably larger 
than the rest. The testes on each side are connected by short vasa efferentia with a 
dorsally situated vas deferens which runs forwards and,  after  forming several coils ill 
somites XIv-X'\'II, opens in colnlllon with its fellow a t  the posterior 111argin of 
somite XI I .  Each testis lies behind and partly beneath the gastric poucll of that 
somite. The female organ resembles tha t  of an ordinary Glossifihorlia in allnost every 
respect. The ovaries are rather long and exterlrl backwards into somite XVII ;  each 
narrows to form an oviduct in somite XV alld passes forivard in an undulating course 
to  the female opening in t11e anterior part of somite No special organs for 
cop11latio11 are ileveloped. 
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TIle vascular system shows exactly the same structure as in other ~lossiphonids.  
~ 1 , ~  dorsal vessel has the usual fifteen thick-walled chambers, each ~ r o v i d e d  with a 
valve-like cellular lnass just in front of the constriction separating i t  from the next 
one. already stated, i t  is dilated posteriorly into a spaceous sac to enclose the 
whole intestine with its coeca The number and course of the lateral branches, by 
which the dorsal vessel cominunicates with the ventral, are the same as in Glossl-  
ph0,,io; namely, four pairs in the anterior and seven pairs in the anal region. There 
is also an anterior median branch which enters the proboscis a t  its ~os te r io r  end and, 
after passing through its entire length, bifurcates near the tip and then joins again 
to form the ventral median branch opening into the ventral vessel. In sections both 

the dorsal and ventral vessels appear very conspicuous on account of their unusually 
large size, the diameter attaining in some places nearly one-fifth of the breadth of the 
body. 

As in other Rhynchobdellids, the coelome appears as a system of complicated 
sinuses. There are a dorsal, a ventral, and two lateral sinuses which comtnunicate 
with each other by segmentally arranged transverse canals. The lateral sinuses are 
well developed throughout the whole length, but they have no muscular walls, such 
as are always present in Ichthyobdellids; nor could any pulsating vesicles be found, 
which are characteristic of a number of genera in this family. Judging from their 
size the lateral sinuses seen1 to play an important part  in the respiratory function, 
making the development of other apparatus superfluous. 

There are only eight pairs of nephridia belonging to  somites XVI-XXIII. This 
is by far the least number of nephridia found among the Hirudinea, the Gnathobdel- 
lids having 16-17, the Glossiphonids usually 13-16, and some Ichthyobdellids 11 

pairs. Each organ is quite independent of its neighbours, as is the rule in the Glos- 
siphonidae; its shape and position, too, are exactly the same as in other members of 
the family. I have paid special attention to the study of these organs in sections, 
but nowhere could I find a communicatioil between two neighbouring organs which 
would indicate the forination of plectonephridia resembling those of certain Ichthyob- 
dellids. The ~lephridial canal opens, without forming a special bladder, into a small 
invagination of the integument near the posterior margin of the first annulus. At 
the inner extremity of each nephridium is a capsule with ciliated funnel projecting 
into the ventral sinus. Their position is indicated by minute rings in pl. vii, fig. 12 ; 

as a rule, they are placed a t  each side of the nervous ganglion of the somite to whicll 
they belong. In every case the capsule lies in direct contact with the innermost per- 
forated cell of the nephridiuin, so that i t  seems hardly credible that  these two struc- 
tures are independent in function, as maintained by inany authors. 

The l1ervo~s system differs from that of other Glossiphonids in so far as the 
anterior and Posterior ganglionic masses contain each a ganglion more than usual. 
To 

this, there are between these masses only nineteen separate ganglia 
lostead of twent~-olle. As shown by a careful analysis, the cephalic ganglionic mass 
IS 

of seven, and the anal of eight ganglia. Each ganglion contains, as 
 usual^ six packets of nerve-cells, and the bou~ldary between trvo ganglia is indicated 
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by a narrow space perforating the mass vertically. In  the neck region, the 
body is very narrow, the nerve-mass appears as  enormous, occupying allnost the 

whole space within the body-wall. In  short, the nervous system is well developed 
and exhibits even a higher degree of specialization than in the forms from shallow 
water. 

On the connective tissue and muscular system I have nothing particular to Inen- 
tiou, as they differ fro111 those of other Glossiphonids only in detail. 

Lot-nlily. . Lake Riwa, Sta. 8 ; depth about 260 Japanese feet;  hottom, mud with 
fragments of shell. Oct. 1-3, 1915. Four specimens. 

Svstenzntic Positiorr. As is evident from the above account of the internal 
organization, this leech is more closely allied to  the Glossiphonids than to  any other, 

so that  i t  has to be included unquestionably in this family. The resemblance to 
Icl~thyobdellidae, wliich is so striking a t  tlie first sight, is confined to external char- 
acters alone, such as the general shape of the body, the appearance of the integument, 
etc. Of tlie internal organs, i t  is chiefly the lacunar system which characterizes this 
genus as a Glossiphonid; namely, i t  has no lateral sinuses with muscular walls, the 
secalled lateral blood vessels, which are never wanting in the Icl~thyobdellidae. The 
strr~ctlrrc of the generative organs, too, points to  all alliance of this worrn with the 
Glossiphonids, there 1)eing no such coniplicated parts, as are usually mct witli in 
Ichthyobdellitls. The configrlration of the alimentary canal is also of the Glossiphonid 
type. 111 short, in every system of organs we have evidences of its being a modified 
C;lossiphonitl. Within the family, however, it occupies a rather isolatcd position 011 

account of its remarkably different shape of tlie l~ody ,  tlie presence of hooks 011 the 
~)roboscis, the small number of nephridia, and many other characters which separate 
it nridely from all other genera hitherto described. 

As another exainple of a C:lossiphonid resembling an Ichtl~yohtlellid in external 
appearalice lnay he mentioned the Arnerican genus A cii~rohdrlltr , Moore (1908, ~ g o h ) ,  
\\,it11 tlie species i~reqr~i,rrr~rrrltr/rr and ti~rlrcctr~rs. Thev arc very small leeches measur- 
ing only 9-12 mm. in length, and look so unlike ordinary Glossil)honids that the 
first named species was puhlislied as helo~~ging to  the family ~chth~obdel l idae .  The 

1,ody is elongated but more depressed; in contrast to the present genus, there are 
two large eyes, and the somites are six-ringed in the greater part of tlie body. Their 
mode of life is not known, but very probably they are blood-s~~ckers. One exalnple 
of A .  irrcqrtirrrrr~rrlt~ltr was prlnlped fro~ri the bottorrl of 1,ake I'epin, Millnesota. I 

refer to this genus silnply to sllow that Arrcyvohdelltr is not the only ~lossil>lloni(l 
which is likely t o  I,e mistaken for an ~chthyobdellid if superficially exalnined. 

14. Ozobranchus jantseanus, Oka (1912). 

Loctrl i t~cs.  ( I )  Near Moo-Too 1)ec. I ,  1915. Five specin~ens. (2) Tot~gI)ong- 
Ding, Tai-Hu, near Soecliow. 1)ec. 4, 1915. Nine specimens. "On L ) ~ ~ o r l l t l  
r t rves i i .  " 

These specimens differ son~ewhat strikingly from the type, as they have numer- 
ous dark brown conical papillae on the dorsal surface which are not found in the 



latter. I llave uevertheless tllought i t  best to place them in tlle salile,species because 
tllese are not equally developed in all tlie specimens, and the individuals 
\,rith the least developed papillae differ oldy very little from tlie type. Besides, they 
all collie from the sanle district. The papillae are of several sizes, and are arranged, 
though not quite regularly, in transverse rows, large and sillall intermingled on the 
larger annuli and stnall ones 0111~ on the smaller. Except for these papillae I notice 
110 importa~lt difference between the type and the specimeiis in the collection. 911 
tile csanll)les are strongly contr;lcted, and Iiteasure ollly 4-5 111111. ill lengtli. 

LIS'I' OF LEECHES IIECORDED FROM LAKU BI\YA. 

I append here a list of leeches hitherto recorded fronl Lake Biwa, as there are a 
llull~ber of species-some very common-not represented in Dr. Annandale's collec- 
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EXPLANATION OF PLA'I'E VII. 

IN ALL FIGURES ROMAN NUMERALS REFER TO THE SOMITES. 

FIG. I .-Myxobdellii ci ngzn~tdcrlci, 11. g . ,  n. sp. Diagram showing the annulatio~i 
of the anterior region. 

~ : I G .  2 .  Ditto. 1)iagram sliowing the annulation of the pas- 
terior region. 

FIG. -5. Ilitto. Anterior extremity. Ventral view. x 5. 
FIG. 4. Ditto. 'l'hree soniites froin the nliddle region. Dorsal 

view. x g .  
FIG. 5. Ditto. Entire animal. Ventral view. Nat. size. 
FIG. 6. -Hc~~cic lcf i s i s  si~itrcer~sis,  11. sp. A typical somite froin the ~uiddlc region 

(somite XVIII). x 15. 
FIG. 7. Ditto. Posterior extremity. Dorsal view. x 15. 
FIG. 8. Ditto. Anterior extremity. Dorsal view. x 15. 
FIG. 9.-il rccyuobdclki biwnc, 11. g., 11. sp. Anterior extremity with proboscis. 

Side view. r 25. 
FIG. IU. Ditto. Posterior extremity. Side view. x 25. 
FIG. 11. Ditto. Entire animal (specimen no. 2).  x 2. 

FIG. 12. Ditto. Diagram showing some of internal organs, s one of 
gastric coeca, t testis (3rd pair), c ile~hridial cap- 
sule (4th pair). 
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MOLLUSC.4 NUDIRRANCHIATA (ASCOGLOSSB). 

By SIR CHARLES ELIOT, , l l . A . ,  D.C.L*., LL.D., K.C..If.C;., C. B. (Pvincifirll o/ the 
lilziversity of Holig Ko~zg). 

Dr. Annandale has kindly allowed nze to examine ilumerous specimens of a 
slnall molluscs found by him in brackisli water in the Siamese States on the east 
coast of the Malay Peninsula. They are referable to the genus Stiligev belonging to  
the group Ascoglossa. I agree with Pelseneer and others in regarding this group as a 
subdivision of the Nudibranchiata, althougl~ Berg11 held the contrary opinion. 

For the genus Stiliger see especially Bergh, Malac. Unters. in Semper's Reiseri, 
Heft. iii, 1872, pp. 137.~144 and id. Britr. zztr Kelzrzt. deu Aeolid. v ,  pp. 12-17, I t  
belongs to the family Herinaeidae, all the genera of which are remarkable for their 
resemblance to Aeolids. I t  differs fro111 the other members of the family in having 
large solid rhinophores which are not grooved'or ear-shaped. The cerata are thick 
and inflated. The genus Ercola~tz~~,  Trinchese, seems to be practically the same as 
Stiligev, from nvhich it differs only in having a slight groove on the rhinophores. 

Another member of the Ascoglossa, nainely Alderi~r modesta, is known to 
frequent brackish marshes in the British Isles. 

Dr. Annandale observes that  though a careful search was made for hydroids or 
other coelenterates 011 which the inolluscs might be feeding in the pools in which they 
were abundant, none were found. I t  is probable that  the Ascoglossa live on the 
juices of algae which they pierce with their curiously shaped teeth. The fact that  the 
radula is not used for mastication may account for the remarkable feature, charac- 
teristic of the family, that the front teeth are not broken off and thrown away when 
they become useless, as happens in most molluscs. 

Stiliger tentaculatus, sp. nov. 
The following are the notes on the living animal made by Dr. Ailnandale :- 
" The shape of the animal was slender ; its total length 13 mm. when fully 

expanded. (The specimens were remarkably uniform in size). The foot was 
narrow, much produced and sharply pointed behind, the greatest breadth of the sole 
being 3.5 mm. The head was slightly convex in front. The rhinophores were 
slellder, nearly straight, pointed, each about 4 mm. long. The oral tentacles, which 
were situated slightly behind the rhinophores, were double ; the anterior processes 
\Irere considerably shorter that1 the rhinophores, but a little longer than the posterior 
O1'es, over which they were usually held retroverted in a semicircle. The posterior 
processes, which curved backwards very slightly and were rather stouter than the 
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anterior ones, projected a l~nos t  a t  a right angle fro111 the sides of the head ; the width 
across the head, from tlle tip of one process to  tha t  of its counterpart on the other 
side, was 5 mm. The cerata were broadly lanceolate in outline, circular in cross-set- 
tion ; they were not a t  all inflated a t  the base but  tapered quite gradually from the 
broadest point, which was situated near the base, t o  the  tip ; the total length was not 
or hardly more than twice the greatest transverse diameter. These structures 

were very numerous, but were thrown off with extreme readiness. They were 
arranged on each side of the notum roughly in two alternating rows, those of the 
outer row being relatively a little more slender than  those of the inner row. 

" Thegeneral colour of the animal was translucent olive.green, considerably darker 
in some individuals than in others. The head and the posterior par t  of the foot were 
almost colourless, the naked par t  of the back inore or less co~~ipicuously marbled-in 
some individuals i t  was almost uniform. The cerata were dull transparent green with 
scattered whitish granular specks tha t  tended to  congregate a t  the  tips ; in the centre 
of each, internally, a more or less contorted dark greenish longitudinal Inass was 
conspicuous. The rhinophores were marked, also internally, with groups of whitish 
granules a t  the  base and a t  the tips. The eyes were black. 

" No nettle-cells were observed, even with the aid of a high power of the micro- 
scope, in the  cerata of living or freshly killed specimens. 

" LoctrLity.-Pools of brackish water a t  Singgora, Siamese States, east coast of 
Malay Peninsula. January 31st, 1916. Specific gravity of water (reduced to n 

standard temperature of 15" C.)  = 1.0085, 
" The anilnals were crawling in large nu~nbers  on a slimy dark green alga that  

coated the mud a t  the bottom of small pools of brackish water. Tlie water was in 
most places less than a foot deep. .4 very careful search was made for hydroids or 
other coelenterates on which they might be feeding, but  none were found. The pools 
had been formed by an overflow from the " Tali. Sap " (Great Lake) or Inland Sea of 
Singgora in the rainy season, which was just over. The water must have been of very 
low salinity to begin \vit l~,  I ~ u t  the salt was being rapidlv concentrated owing to 
evaporation. 

" A single specimen, not observed alive, was found in the collection, on a llydroid 
(Hrlnevir~ /lrr~~zirrczlis) from the Tali. Sap near Singgora. Specific gravity of water 
(reduced as before) r . o o ~ o .  ,;o i. I(-)." 

The account given by Dr. Annandale of the  relative positions occupied by the 
rhinophores ant1 tentacles is remarkable, I ~ u t  I understand from a sketch (fig. I) which 
he has sent to me and from some further explanations in a private letter that  in the 
living anillla1 the fore part of the head bearing t l ~ e  rhi~iophores projects above and 
beyond the ~nouth-at the  upper corners of the m o \ ~ t h  are two distinct oral tentacles 
and helo\v i t  the anterior margin of the foot is produced into two thin and moderately 
long processes, which are o f t e n  held curled over the  oral tentacles. If plates 
representing Ellropean for~ns  sucli as Stiligev helLrtlz~s,~ Plncidu and Hevmnecl are 

I C'alle<l I < ~ ~ ~ h l r l o n i o  mrrrinc in Meyer :~nd  Mabill.;, I:nu,rn d .  KC.lev O ~ ~ c h l .  



Mollusca Nuclibraucl~iata (Ascoglossa). 181 

examined, it will he seen t h a t  they show the rhinophores in a similar position, 
although the arrangement does not  look unusual because there are practically no oral 
tentacles in these ani~nals.  

Dr. Annandale observes tha t  the  vai.ious tentacles and processes are greatly 
distorted in the preserved specimens. It is t rue  tha t  none of them resemble his 
&etch but still the following details seem clear. The rhinophores are moderately 
long and moderately stout,  though thin cornpared with the  cerata. .They seem t o  be  

round and smooth, as usual in the  genus:  they are certainly not  auriculate and I 
could find no clear traces of a groove or channel. I n  many specimens the  oral 

tentacles have shrivelled u p  b u t  in some are still visible as distinct pointed processes. 
In some specimens the anterior margin of the foot appears to  be grooved and both 
the upper and lower edges of this groove to  be produced into tentacular processes. 
Though the precise structure and relation of these parts  cannot be determined with 
certainty, i t  is clear tliat the tentacular appendages are more in number and Inore 
pointed than in other species of Stiliger, e.g. hel1ztlu.s. 

FIG. I.-Lelt side of the head. FIG. 2.-One of the cernta. 
(From drawincs made I,y Dr.  An~~anrlale from the living animal.) 

The cerata still retain the general shape and colour described by Dr. Annandale. 
They are very easily detached and many specinlens are quite bare, b u t  have no scars 
on the back sufficielltly clear to mark the  position and number of the  detached 
processes. A co~llplete specimen looks superficially as if i t  were entirely covered with 
cerata pointing in all directions, but  Dr. Annandale is no donbt right in saying t h a t  
they are arranged 011 either side in two alternative rows, tliat is four rows altogether, 
there seen1 also to he smaller cerata placed irregularly outside the rows. The number 
of cerata in a given longitudinal row is not easy to  determine as nlost of the speci- 

mens are bent or contracted but  probably varies fro111 12 to 10. The opaque white 
Spots on the cerata are very noticeable and have the appearance of being raised. 
The hepatic divertirulu~ll withi11 is twisted and covered with knobs but does not ap- 
pear to be strictly speaking branched. Occasionally three or four very large cerata 
Occur on one animal. I t  is not plain if this inflation is natural or due to  t h e  preserv- 
ing fluitl. 

Though a c o ~ n ~ l e t e  sl,eci~nen often looks like an  allnost circular bunch of cerata,  
the body is really slender and tapers to a point behind. The pericardium is not very 
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prominent. The vent appears to be behind it and the genital orifices to the right of 
it. The eyes are distinct and set behind the rhinophores and a little to  the outside 
of them. 

The internal anatomy seems to agree with what is recorded of other species of the 
genus Stiligev. The greater part of the body cavity is filled with the ramificatiolls of 
the hermaphrodite gland. There are no jaws and the radula is of the ascoglossan 
type. The teeth are of the usual spoon-like shape and are not denticulate. There 
are 7 in the ascending portion of the radula, 11 in the descending and about 7, much 
broken, in the heap a t  the bottom. The radula is not spiral and not much bent. 
The pharynx runs into a pouch (presumably to be regarded as a stomach), which lies 
across the body rather than lengthwise but gives rise to two longitudinal tubes which 
run along the sides of the body and communicate with the bases of the cerata by 
smaller tubes. 

This species differs from the other known Stiligers, and to the best of my belief 
from all other members of the family Hermaeidae, in having distinct pointed oral 
tentacles and tentacular prolongations of the foot. But i t  does not seem to me 
necessary to create a new genus for i t  011 that  account. 
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BRACKISH-WATER POLYCLADS. 

With one plate and two text-figures. 

The brackish-water Polyclads serving as basis for the present paper were col- 
lected by Dr N. Annandale in January, 1916, in the Talk Sap or Inland Sea of 
Singgora on the west side of the Gulf of Sianl. The collection, though small and 
consisting of only two species, is highly interesting, representing, as i t  does, form\ 
closely allied to Shelfordia Donzee~cszs, Stummer-Traunfels ' ,  the only known fresh\vater 
Polyclad. 

Before proceeding Further, I take this opportunity to express my sincere gratitude 
to Dr. N. Annandale for tlie privilege of working a t  the planarians. I further desire 
to express my best thanks to Professor I .  Ijirna for Inany valuable help given me 
during the work. 

Shelfordia annandalei, 11. sp. 

PI. VIII, figs. I-5.-Text-fig. I .  

This new species is based on twenty-eight specimens, all which were collected 
from the under side of stones and potsherds on the niuddy shore of Koh Yaw Island, 
Tali. Sap near Singgora. 

Form a ~ ~ d  size.-According to Dr. Annandale's notes, the anterior part of body in 
the living state was broadly rounded but not expanded in front, and the posterior end 
Ilarrower. The body in the preserved condition is elongate-oval, of a firm consistence 
and without ally sign of tentacles, measuring 7.5-12 mm. long by 3-5.5 111111. across 
in the broadest part. The worms in the living state must have shown about the 
same ratio of dimensions. 

Coloration.-According to  the collector's notes taken \vhile the worrns \\.ere livil~g, 
the dorsal surface of the translucent body was of an uniform olive-greenis11 colour 
without any marking. Solile of the smaller sl~ecimens were so~ncwhat reddish. The 
ventral surface was much lighter than the dorsal. 

ITyc-spots (text-fig. I).-Tentacular eye-spots of a soinervllat large size occur in t ~ v o  
oblong clusters, each consisting of 21-23 eye-sl,ots. I11 the preserved condition tlie 
dusters are selnrated from each other by a 1nedia11 space, about half as wide as their 
distance from the frontal margin and about one-thircl as wicle as the clistallcc of  eitlicr 

-- - - - - -- . - - - .  ~ - -  

' stunllner-~rallllfels, R. Ritter, ~ o n ,  ~ g o ~ .  " Eirne Siisswnsscrpolpcln~lc ails Borueo." Zoo(. .A,,.-., Hd. S X V I ,  
PP. I S P ~ ~ I .  
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Kroull froln tlie lateral body-iilargin of the same side. Scatteretl in the interspace 
betwee11 tlletil are a sparse nuinber of cerebral eye-spots. Further, numerous mar- 
girlal eye-spots are found coinpletely aromid the body, inore than one deep ill tile 
l~ead region bu t  in a single layer in the more posterior parts. 

I?otl!l-zclo/b (pl. VIII, fig. 3).-The epidermis (ep) consists of ciliated columnar cells 
which are ~nuch  higher 011 the dorsal than on the ventral side, and which are full of 
t i i i~~ute  rliabclites (rh), those on the former side being much more abulldant than those 
IIII the latter. 111 the tnedian parts of the ventral surface there exist sornetirnes 110 

rhahditcs a t  all. Besides, nu~nerous eosinopl~il glai~cls, deeply imbedded in the paren- 
c . I ~ y ~ i ~ a ,  ope11 externally in the narrow submarginal zone of the ventral surface. 

The baselnetit ~l!e~nbrane (bm) is very thick. The dermal musculature, which is 

. % 

I ~:s . r -r :rc : ,  1.-13ye-spots, Lrl~t:~c~llar, ce reh~a l  and nlarginal, of Sh~l/or/lict ( I I I I I I I I I I ~ I I ~ P ~ .  x .10, 

M t e r  develol)ed on the v o ~ ~ t r a l  than on the dorsal side, co~~s i s t s  oi ( I )  tlie outernlost 
circular layer (cii~ I) of very tlclicate a ~ ~ d  solnewhat illdistinct nature, ( 2 )  the outer 
lollgitudinal layer (lmt), (.j) tlie iniddle circular layer (cm'), of great tl~ickiless, (.-I) 
the illller lo~lgitudi~lal layer (l11li), arid ( 5 )  tlle inner~~lost circular layer (clll '1. L)orso- 
ventral fibres (dvm) occur in all parts. 

f ) i ' g c ' s l ~ ' ~  .S)@stc,??t (PI. VIII, fig. I).-The illouth (m), situated a t  tlic c o ~ ~ ~ n l e l l c e l l ~ e ~ ~ ~  
of the iniddle third of body, opens rlearly illto tile middle of pllaryllx, wllich is nearly 
one-third as long as the hotly aud is provided with about six folds of a moderate size 
on each side. The main gut (nlg) is Ilarrow 1,ut of a considerable lengtl~, alld gives 
rise to nunlerous pairs of lateral illtestinal brallclles, the subdivisiolis O[ wllicll (lo 
not ulldergo anasto~nosis. The gut-epitlleliunl is exceediilgly poor of Millot's glallcls, 
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~ , ~ t  colltail~s a number of such cells as contain a t  base n111ne~ous hon~oget~eous 
.qherules staiilable with eosill. 

Ncvvor~s Systcm (PI. VIII, fig. 4).-In this species the Iiervou!; system  conform^ 
closely to t l ~ e  t y l ~ e  founcl in Polyclad.; geilerally. The brain (hr), situated slightly ill 

front of the pharynx, is enclosed in a tougll capsule, and is of a kidney-like shape 
collsistil~g of right and left halves dividcd by a shallow depression. Anteriorly enc.11 

half is providerl with a lien11 of ganglionic cells, usually known as 1,ang's " Kiiruer- 
haufeH (MI), from which numerous sensory nerves arise. On the veiltral side tllc 

tjrain gives rise to six pairs (an, ln l ,  In" In", ln', pn) of n~a in  nerve t n ~ n k k ,  of wl~icll 
the last two branch repeatedly and anastomose, briilging al)out a network e s t e ~ l d i t ~ ~  
over nearly tlle entire ventral side of the body. The remainiug nerve trunks also 

send out some anastomosing branches and finally join the marginal nerve-plexus. 
Afalc Genital Orgalzs (Pl. VIII, figs. I, 2 ,  j).-The testes are situated ventrally i ~ !  

the body. Ductules proceeding directly from them can not be brought under obser- 

vation. The seininal canals (sc), riunning backwards along the sides of the llincl parts 
of the inail1 gut, sornewhat widen in part and thus serve as accessory seiriillal vesic~les. 
Posteriorly they gradually narrow and iu~ i te  into an unpaired media11 duct, the 
ejaculatory duct (ed), a t  a point far in front of the n~ale  a1,erture ( a ). .i true se11iin:~l 
vesicle does not exist. The ejaculatory duct proceeds obliquely hack~vard and ~ 1 ) -  
ward for sollie little distance and bends sharply round, finally to  open a t  the tip ()I 
penis. At the base of penis, it receives the duct of the prostate from the dorsal 
side. 

The l~rostatic duct gradually widens anteriorly and passes over illto the prostate 
proper (pr), which represents an elongate tube running for\vard in a wavy nlanner and 
eliding blindly considerably in front of the junction po711t of sen~inal canals, muc11 :l.; 
in Echi~~op la f zn  cclej,ri~~zn Haswell ' .  The prostate is internally lined with a non- 
ciliated epithelium and externally invested wit11 a wall of p a r e n c h y ~ ~ ~ a  i i ~ c l u d i ~ ~ g  
llunlerous muscular fibres. I n  its interior there usually cxists a quantity of :I finely 
granular secretion. 

The penis (p), which is entirely destitute of a stylet or any other special chiti- 
llous structure, is a sinall and I~luntly conical body, projectii~g fro111 above vertically 
Illto the aiitrui~l musculiniun. This opens directly to the esterior hv the nlale genital 
allerture, nearly on the antcrior 1,order of the last tenth of lmdy. 

I'c11lille Ccr~ittrl 0vg.trrls.-As usual t l ~ e  ovaries are dorsally situated, aitd t l ~ o u g l ~  
t l ler~ exists an anastolnosing systcn~ of iii~e ducts connecting thein to  the nteril~c 
ca'lal, it is difficult to follow this out. Tlie utel-i (u) ,  after r~unniiiig closely along t l ~ c  
~llar~llgeal pocket on both sides, unite with each other and forin the unpaired uterine 
duct (11~) in the neigl~bourhoocl of the llintl elitl of the inail1 gut ; the duct soon joins 

lnediall egg-canal (ec). Fro111 this j~~ilction point the egg-caual extends poste- 
" o ~ I Y  to the point of its origiii 11y mnioll of the two accessory vesicles (av) ~r l i i c l~ ,  lying 

011 either side of the median l i ~ ~ e ,  extend anteriorly up to  tlie level a short 
- .  - 

I llns'"ell, 1". 
10117. "Observntin~is  nil Aus t r ;~ l i a~ i  Polyclnrls." Tu,t,rcncl. L~III , .  Sot. /.n~~do,,., :. Scr.. Vol. I X .  

PP. 475-478. 
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distance in front of the middle third of body. The accessory vesicles are each a 
~noderately wide tubular body, the wall of which coi~sists of an actively secretory, 
columnar epitl~eliunl, invested on the outside by fairly well-developed muscular 
layers. Tlie vesicle co~~ta ins  a quantity of granular secretion apparently derived 
from the epithelial cells. Anteriorly the egg-canal makes an abrupt downward and. 
I~ack\vard bend and is conti~lued as a long and posteriorly directed vaginal passage 
(\.), supplying with numerous shell glands and running close along the ventral epi- 
tlcrn~is. At a point near the blii;cl end of the prostate, tlle vaginal passage takes an 
obliquely upward and backward course, running for some distance close to the dorsal 
epidernlis. I t  t l~en  describes an arch, and finally, without forming a vagina bulbosa, 
opens to the exterior by the fenlale aperture ( o ) nearly in the middle of the space 
l~etween the niale aperture and the posterior body-end. In one of the specimens the 
genital openings were found displaced to  a remarkable extent towards the left side of 
the body. 

Rcnrclrk.-This re~~iarkahle and interesting species seems to be sornewl~at related 
to ~I'oorlworthici ilzsig~ris Laidlaw ' and W. citlnnticn Bock," but may be distinguished 
from either chiefly by the absence of tentacles and by the exceedingly prolonged 
prostate. Decidedly closer seems to be its relation to the freshwater Polyclad, 
.Sl~ri/orclicr borr~ccnsis, Stuinmer-Traunfels, with which it agrees iu all essential points 
of internal and exteri~al characters, except in the absence of a true seminal vesicle and 
of a penial stylet. In my opinion the difference lliay well be regarded as being of not 
Inore than specific value. The generic diagnosis of Shel/ordia, hitherto known by the 
.;ingle species referrecl to, should then be slightly modified to run somewhat as 
iollows :- 

Stylochid,-t. with elongate-oval body, without tentacles. Marginal eyes in a 
c~o\\~cled row or rows running all round the bocly. Mouth nearly in the centre of the 
111~1cli-folded pharyngeal chamber. Prostate exceedingly prolonged, opening into 
cjaculatory duct by a distinct duct. With or without true seminal vesicle. Penis 

armed or not nrinecl. Vagina of great length, having a bilaterally syn~ltletrical ac- 
cessory vesicle. 

Shelfordia amara, 11. sp. 

Text-fig. 2. 

( h l y  a siilglc rcl~resentative of this secolld new species of the genus was cal)tureds 
in a ditch a t  Singgora. 

;\s in the preccdiiig species the bocly ill tile condition is elo~lgate-nval~ 
nloderately firill in texture, and of a dark olive-brownish colour, lighter 011 the ventral 
side. I t  measures 11 mm. long by ,$ inm. across in the broadest part. Tentacles are 

altogether wanting. 
Eye-spots (text-fig.  tentacular and cerebral eye-spots ble~icl together, 

the former are solnewhat larger tha.11 the latter, Iloth being arranged in an irregular 
- - .. - - . - -- .~ - . -~ -. - 

I Laidlaw, P. I)., l y o q .  " 011 the rolyclad 'Curbc.llari;, rollcctcd I , ~  Professor Herdnlan, n l  Ceyloll ill l'W2.'' Repor' 

( I ' e n  l s r i  / I I /  / f l l f l l r  I \ A. 1 I r d 1 1 ,  Part  11, pp. 128-130. 

' Uouk. Sixleeu, 1913. " Studieu iiber Polycladen." Z o o l o ~ i r h a  B ~ d r a g  /Ilrlr U P P s d .  B d  G PP. '42-'47' 
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cluster on either side of the median line, as shown in the accompanying figure. I n  

additioll there are present sillall rnargillal eye-spots in a large number, arranged 
partly in a row and partly in crowded rows. They do not extend colnpletely round 

the body, but cease altogether to exist a t  about the hind border of the anterior third 

of body. 
Body-wall.-The epidermis contains a large number of rhahdites, less numerously 

in that of .the ventral than of the dorsal side. The basement membrane is very thin, 
and the inuscles of the body-wall is but feebly developed. 

Digestive System.-The inouth opens into the centre of the pharynx, which is 
somewhat less than one-third the length of body and is placed sotnewl~at in front of 
the ~nicldle of the body. The pharyngeal wall is moderately folded. The main gut 

is long, rather narrow, and possesses numerous p i r s  of lateral intestinal branches 

, . 
~EXT-FIC.  2 -Eye-spots, tentacular, cerebral and u~argiual, of Sh~!lforrliu ojnnm. x 2 5 .  

the subbranches of which nowhere undergo anastomosis. In the intestinal wall there 
exist as usual a large nulnber of Minot's glands, hut the holnogei~eous spher~ les  
observed in the preceding species are not present. 

Male Ce~zital OrRalzs.-The followillg description of the genital end-organs may 
not be quite accurate, since the speci~nen was unfortunately in a state unfit for 
close study. 

The testes are veutrally distributed, chiefly in the iniddle parts of body. The 
end parts of the seminal canal of both sides expand into the accessory selninal 
vesicle, the connectioll of whic]~ wit11 the ejaculatory duct could not be exactly de- 
termined. The ejaculatory duct, after undergoing much convolution far in front of 

penis, l'ursues n l~ackward course, fillally to open a t  the tip of penis. Tlie penis 
IS very small, I~luntly coilical body, projecting illto the antruln ~nusculit~uin. The 
Inale aperture is placed uear the posterior end of the body. A certain part of the 
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collvoluted ejaculatory duct gives rise to an obliquely upwardly and backwardly 
clirecterl tube, which is provided with a thick wall and probably represents the pros- 
tate. The features of the male end-organs seem to differ remarkably fro111 those of 
any other species of the genus. 

F(~mrr/~z Ge~citnl 0vgnn.s.-The ovaries are dorsal in position. The end-organs 
coi~sist of parts closelv similar to those of the preceding species. The two uteri 
unite into a single median uterine duct before joining the median egg-canal. The 
egg-canal proceeds backward to enter the medial part of the accessory vesicle, which 
seems to 13resent features similar to those of the same organ of the preceding species. 
Anteriorly thc egg-canal bends abruptly downward and backward, and then takes a 
posteriorly directed course, in which it is abundantly supplied wit11 shell glands. Un- 
fortiuiately I have not bee11 able to observe the further course of the egg-canal and 
the position of the female aperture. 

Remarks.-The present species seems to be nearly allied to S h ,  annnndalei, so 
much so that it may well be referred to the same genus. But i t  stands distinctly at 
variance from that species in the arrangement of eye-spots as well as in some points 
of the genital end-organs, as.may be seen from the above description. 

In conclusion, a few words with regard to  the Polyclads hitherto known from 
Siam. Since the appearance of Collingwood's memoir I ,  our knowledge coilcerlling 
the Polyclacl-fauna of the Malay Peninsula and vicinity has been augmented by 
Lang', Laidlaw ', Bock", and some others. From among the species described by 
these authors, tl~e'followin~ eight forms have been known to occur in Sian1:- 

(I) iMeixnerin furva Bock. 
(2) Stylochus orientalis Bock. 
(3) St. orientalis var. splendida Bock. 
(4) St. hyalinus Bock. 
(5) Notoplana evnnsi Laidlaw. 
(6) N. ~nortenseni Bock. 
(7) Copidopluizn p(irndoxn Rock. 
(8) Pseudoceros li~ornlis Bock. 

The following is a key to all these species and the two described in this paper :- 
I .  Witliout sucking disc on ventral surface . . . . . . Suborder Acotvlea. 

A .  3larginal eye-spots present . . . . . . . Section Craspedomrllata 
a'. Tentacles present. Without accrssory vesicle to vagina. 

a'. Vagina very long . . . . . . . . Genus ~l le ixnevia .  

I C ~ ~ l l ~ ~ ~ g ~ o o r I .  V . .  1S7h ' .  On thirty-one species 01 Marine P la~~ar ians  collected partly by the late Dr. Kelsnrt 
I'.I,.S.. 31 'I'rincoualae, n11<1 porlly by  Dr. Collingwood, F.J,.S , i l l  t l ~ r  Eastern Seas." ?.v~?lcncl. Linql. Snr. Londo'l, 

\er . ,  Zuol.. Vol. I. 
I.any. A . .  1884. .' IJle l'ulyrlndell." I;ac,~ra I,. I..lova dev Gol/ec unn Nenpel. X I .  Mollogropllie. 
a .  1 .  . 1 .  " 0 1 1  a Collectloll rrl T~~rbel larin I'olyclndid:, from tile Straits crl llnlacca " (Skeol. cx~lc'l., 

l .+ ,~ l -  lC>L<8). l ' , , , , .  zoo/. .sot. I~,.>,,<l",,. \',,I. I ,  
' Hock, aixtec.11. 1913 .  " S(udir11 uber Polycladeu." Zool. Bid. /. U p p s o l u .  Ud. 2. 
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Body oval, of a brownish black colour. Tentacular eve- 
spots arranged close together on tentacles ; cercbral eye- 
spots in two groups . . . . . . . .  I .  ~bf. /uLva. 

1P. Vagina short . . . . . . . . Genus Styloclrrrs. 
a3. Eye-spots distributed on frontal margin. 

a'. Body broadly oval, of a greenish brown colour. 
Te~ltacular eye-spots confined to the basal parts of 
tentacles; cerebral eye-spots in two elongate tracts . . 2. S l .  or iozlnl is.  

ha. Body broadly cuneate-oval, with frilled margin, of a 
yellowish green colour, darker in the median parts. 
Tentacles large ; tentacular eye-spots close together 
on tentacles; cerebral eye-spots diffuse distributed . . .<. S1, ovienl(zlis var. 

splnrdidn.  

a? Without eye-spots on frontal margin. 
Body broadly elliptical, whitish in rolour Tentacle 

small ; tentacular and cerebral clusters of eye-spots 
tlisti~lct but few in number . . . . . . 4.  S f .  Izy(11irt~rs. 

1)'. 'l'entacles absent. With one paired accessgry v2sicle to  vagina Genus Shs//orr l i (r .  
. a'. Marginal eye-spots completely around body. 

Body elongate-oval, ulore broadly rounded a ~ ~ t e r i o r l y  than 
posteriorly. Colour generally olive-green. sometimes 
reddish. Tentacular eye-spots in two somewhat cres- 
centic clusters; cerebral eye-spots irregularly distributed s .  S h .  nrzr~ . rn ( ide i .  

h'. klarginal eye-spots confined to  the anterior third of body. 
13ody elongate-oval, olive brownish coloured. Tentacular 

and cerebral eye-spots blend t o e t h e r ,  both arranged iu 
two irregular clusters . . . . . . 6. Sh.  n m n m .  

R .  XIarginal eye-spots absent . . . . . . . . Section Schematommata. 
a'. Tentacles present or absent. Accessory vesicle of vagina s ~ l ~ a l l  

and rudimentary . . . . . . . . G e ~ ~ u s  Noloplnrrn. 
a'. Tentacles present. 

Dody broadly oval, of a yellowish gray or yellowish 1)rown 
colour. Tentacular eye-spots on tentacles : cerebral eye- 
sljots in two irregular clnsters . . . . . . 7 .  N .  evf l~rs i .  

1)'. 'l'entacles absent. 
Rody oval ; colour as in the preceding. 'l'entacular ant1 

cerehral eye-spots in two irregular I,rit distinct qroups 
OII each side . . . . . . . . 8 N .  m o r I ~ ~ r s e r r i .  

11'. 'l'e~ltacles wanti~lg. U'itl~ accessory vesicle to  vagina. Vagina 
and vaginal duct describi~lg a circle anil each openinl: exter- 
llally by a distinct aperture . . . . . . Genus C o p i d o p l o ~ r ~ r .  

I s o d ~  elongate, anteriorly rounded, posteriorlv tapering to  
a point. Colour whitisl~. T e n t a c ~ ~ l a r  and crrel>ral eye- 
spots blend together . . . . . . 9.  C. pnr ( r i iom.  

' I .  Wit11 sucking disc on ventral surface . , . . . . Suborder Cotylea. 

hIarginal tentacles present . . . . . . . . G e ~ ~ u s  Pserr(loceros. 
Ro(~Y oval, of a blackish  brow^^ colour, blotched with colourless 

flecks and bortlered all round with a tlouble Imnd, the i1111er 
cllrome-yellow ant1 the outer black . . . . , . 10. 1'. I i l o r u ~ s .  
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Localities of the Polyclads found in Siam.  





EXPL.IN.ITION O F  PLATE VIII. 

FIG. I.-Slicl/ovditc c z l t r c ~ r r r ! l r l b i .  Diagramlnatic colnbinatioil figure of an entire 
worm ; dorsal aspect. 16 x . 

FIG. L. Ditto. 1)iagraininatic representation of the genital 
end-organs in longitudinal section. 60 x . 

FIG. 3. Ditto. Body-wall in longitudinal section. 300 x . 
FIG. 4. Ditto. Ihgrammatic  representation of the brain, as 

seen from the dorsal side. 140 x .  
FIG. 5. Ditto. Cross section of body passing slightly in front 

of the dividing point of the ejaculatory duct 
into the seminal canals. 150 X .  

,\L<BREIrIATIONS USED IN THE EXPLANATION OF PLATE 

anterior llcrve trunk. me . . 
accessory vesicle of vagina. mg . . . . 

basement membrane. 11 . . . . 

brain. ov . . . . 

cerebral eye-spots. P . .  
circular muscles. ph . . . . 
dorso-ventral muscle. pn . . 

egg-canal. pr . . . . 

ejaculatory duct. rh . . . . 

epidermis. sc . . 
gut. t e  . . . . 

" kiirner-haufc." u . .  . . 
longitudinal muscle. un . . . . 

lateral nerve trunks. v . .  . . 
mouth. 

s . . . . male genital aperture. 
Q . . . . female genital aperture. 

~ ~ ~ a r g i n a l  cyc-spots 
main  gut. 
nerve. 
ovary. 
penis. 
pharynx. 
posterior nerve trunk. 
prostate. 
rhabdite. 
seminal canal. 
tentac~llar eye-spots. 
ttterus. 
unpaired uterine duct. 
vaginal passage. 
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ZOOI,OC$ICAL RESULTS O F  A TOUR I N  THE FAR EXS'I': 

SPONGES. 

By N. ANNANDALE, D.Sc., F.A..S.B. (Zoologicnl S ? ~ Y V C ~  01 I ~ z d i n )  

Plate 11, figs. 3. 5 ; Plate I X .  

I. TIX~O MARINE SPONGES FROM A CREEK IN THE MALAY 
PENINSULA. 

The tlvo spollges discussed in this note were found growing on the wooden piers 
of a landing stage a t  Port Weld it1 Pernk on the east coast of the Malay ~ e n i n s u l a .  
This place is situated solne iniles up a narrow creek that  opens into the Straits of 
hlalacca, but, so far as I could learn, the water remains quite or almost salt a t  all 
seasons and a t  all states of the tide. The chief l~iological interest of the sponges lies 

11ot in their precise locality but in the fact that  they grew high up 011 the piers im~ne- 
diately below high-tide level and were, therefore, exposed daily for considerable 
periods to the air and to the heat of a tropical sun. Moreover, the water which 
covered them a t  high tide was full of finely divided silt. 

The two species belong to two different genera and faillilies of the Monaxonel- 
lida, one to the genus Reizicvn of the family Haploscleridae, the other to the pecu- 
liar and somewhat ailomalous genus i-lnzorplzi~zofisis, which is assigned provisiollally 
to the Axinellidae. 

The Rejziern is a well-known species ( R .  i?izfilcxa, Ridley & Deildy) of very wide 
1)athymetric range in the warmer seas, ~vhile the A ~ ~ z o v ~ l ~ i i ~ o f i s i s  seeins to  be no inore 
than a phase or variety of a species ( .A.  r.ucnvnics, Carter) of ~vhich two other forms 
remarkably different in external structure have alreadv beell described from the 
eastern side of the Bay of Bengal. 

The most interesting feature of the bionoinics of these two sponges is the diver- 
gellce of the means whereby they are able to exist in the peculiar circunlstances in 
which they were fouud a t  Port Weld. R. implcxcz is reinarkable in its genus in that  
the spollge forills masses of more or less finger-shaped and a t  least partially hollow 
Processes each of which is provided with a large and gaping osculuin. Indeed, this is 
Its most constant specific character, for its spicules, which are of one kind only, vary 

in size and proportions in different speciine~ls. The sponge is thus un- 
usually cavernous and is able to retail1 a considerable amount of water in its interior. 
Were it not for the fact that  the species has been found not o i~ ly  in rock-pools and 
On walls of a harbour but also in the deep sea, this structural peculiarity might 
he taken as an adaptation to enable i t  to resist external desiccation. Possibly it inay 

with life in muddy water, and even if it has not been evolved in direct 
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correlation with life in very shallow water, it lnust bc useful in the circumstances in 
\vliich the sponge \\,as found a t  Port \Vel(l. In my Malay specime~ls the processes are 
reculnbeiit or semi-recumbent. 

The other sponge, for which I propose the name Amov$lzilzopsis excava,zs var, 

vobir~sorzii, is, more strictly speaking, an encrusting sponge. It has a very massive 
structure in spite of its thinness, but contains relatively broad water-channels run- 

ning parallel to the surface a short distance below the external membrane. TIle two 
other phases of the species already known differ considerably in their mode of life, 
The fovmn lypicn  was found growi~lg on, or rather in, rotten coral in the Andamans, 
It forms a very thin film on tlle surface of the coral and sends root-like processes down 
into the burrows of ~lionidae, the spicules of which i t  solnetimes incorporates withill 
its own substance. The outgrowths on its external surface are very short and corn- 
pact. The var. dr'gitifevn, 011 the other hand, was found growing on hard rock and 
hacl incorporated numerous shells alld pebbles, which it had not dissolved or excavated. 
I t  formed a mass of short, pointed, somewhat compressed upright branches of rather 
irregular outline, joined together by ineans of a relatively thin crust. The longest 
brancl~es were about 10 cm. long by 4 cm. broad. The new variety is almost exactly 
intermediate between thes? two forms, consisting mainly of a crust about 5 lnm. 
deep, but bearing numerous short upright processes not more than 3 mm. long. I t  
has no basal root-like outgrowths. 1,ike all the phases of the species it is able to 
close its oscula and pores very tightly. The large holes shown in the pllotograph of a 
fragment reproduced on P1. I1 of this volume are due to the burrows of a mollusc 
in the wood b ~ l o w  the sponge, and do not op-11 into the interior of the sponge, 
which nlerely grows round them. 

The two sponges on the landing stage a t  Port Weld have not, therefore, under- 
gone any sp:cial structural evolution in correlation with the particular dangers to 
which they are exposerl, vis.  those of partial disiccation and of muddy water. They 
possess structural peculiarities that identical or closely related sponges living in totally 
clifierent circumstances also possess, but these p~culiaritie? are of great use to them 
in their peculiar environment. Without peculiarities of some kind, indeed, they would 
llardlv have been able to gst~hlish thetnselves in their present habitat. The useful 
.structural features are not thc same in the two sponges. In the Rerzievn the principles 
a d o ~ t e d  are those of receiving water in large ernpty spaces and of giving a free passage 
to small particles of inorganic matter through patent channels. In the ~ m o r p h i ~ ~ o p s i s ,  
on the other haud, the o p w  space5 are more rejtricted, the  wholc structure more 
nlassive and the orifices cnpable of co~nplete contraction. Tlle two sponges tllus 
afforcl a parallel to two other cases of a similar. nature that I have discussed recently, 
namely that of Nudosf io l~gi l lu  asfiry and Cortispongillrr bnvl,oisi in the Lake of Tiberias ' 
and that of Telil lu tlrrc(yloirletr var. lirlgrdtr and T. liltzicola ill muddy lagoolls ('11 

coasts of India and Ceylon.' 111 both cases wc find sponges living irl  muddy water 
and aclopting divergent Ineano of protectioll, ill  one species by rlecreased size of tlleaPer- 

- - .- - .- . . .  . . - 

' J ~ ~ l t , ? ! .  . . I T .  .s,tc. l f< , l lq"/  (,I,,,). IX, 1,. 75 f ,q l j ) .  9 ,11,",11. 11111. 11111~. 1'. p. 54 (1015). 
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tures and even of the channels, in the other hy i~~creasecl size of the apertures and 
channels. The freshwater sponges, however, and the two species of Tetil ln are in each 
instance closely related forms, not, as in that of the sl)onges a t  Port Weld, belonging 
to differellt families. In both instances, moreover, the chief danger is that of water 

inorganic particles liable to cause obstruction in the canals of the sponge ; 
the danger of desiccation hardly entered into the question. Moreover, we know of 
cases, such as that of Sfioltgzlla alba in the Gangetic delta, in which the adaptations of 
sponges living in muddy water are physiological rather than structural. 

Family HAPLOSC1,ERIDAE. 

Reniera implexa, Schmidt. 
1868. Reniera implexn, Schmidt, Sforzg. rllgier, p. 27. 
1887. Renirrn implcxa, Ridley and Dendy. " Chn1lcn:r.r " R r p .  XX, .Vlo~raxonidn, p. 15,  pl. i,  

fig. 4. 
1892. Sipho~tochnlina mollis,  'l'opsent. RCs. C n ~ n p .  Sci .  11lot~trr.o 11, p. 66. 

1903. Rcltiera implexa, i d . ,  ibid. xxv, p. 244. 
1905. Roticro i~np lexn ,  Dendy, Sponjics, ill Herdn~nn's  Rrp .  f'~)rlorr Peavl Fish .  111, p. 142. 

1914 Renirrn implexn, A ~ l ~ ~ u ~ ~ r l a l e ,  Rcc. I r d .  d l t r s .  X, p. 151. 

This species is variable in the size of its spicules, the structure of its skeleton and 
the direction of its main growth. A constant specific character is, however, that 
the sponge consists of a inass of more or less cylindrical tubes with large oscula a t  their 
free extremities and of hollow structure. I n  typical specimens from the Adriatic and 
in those from the Azores (of which one is figurecl by Ridley and Dendy) the tubes are 
vertical, but in all those I have examined froin India and Malayan waters they are 
recumbent or semi-recumbent. 

In the collection of the Zoological Survey of India there are examples froin three 
localities, from a rock-pool a t  Bandra near Roinbay, from Madras harbour and from 
Port Weld. Those fro111 the two Indian localities agree wit11 the specimens froin 
Ceylon described by Delldy as " consistiilg of a few irregularly branched tubes." In 
one froin Madras harbour, fixed to a mussel-shell, there are only two tubes, which are 
only 2.5 mm. in diameter. Others froin Ro~nbay are rather better developed, but  the 
tubes are not more than 5 mnl. in diameter. Specimens from Port Weld originally 
formed a rather dense network covering a considerable area and coufused with the 
growth of the ne~v variety of Anzorplzi~zofisis cxcnvnlzs described below. Their tubes 
are soltletiines as much as 7 IIIIII. in diameter but are less regular in shape and unifor~n 
in diameter than in some specinlens. 

The following are average ineasureinellts of spicules froin the three lots of 
specimens :- 

Madras. Bombay. Perak. 
Length of sl3icule . . 0.096 ~ n m .  0.116 inm. 0.152 nlm. 
(heatest breadth of 

spicule . . 0.0038 min. 0,0054 mm. 0.0063 mm. 

In spite of these co~lsiderabl~ cliffercllces in size and proportions, the spicules agree 
'I1 Rrlleral form, being very sl~arply and gradually pointed and as a rule slightly bent. 
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Tile skeletons of tlle difierent speci~nens exhibit the salne variation as has heen 
noted in speci~nens from other localities. I n  one from Madras, which was preserved 
wit11 great care so a s  to avoirl all pressure, the  skeleton, a s  in Schmidt's origiilal 
specimens, forms an irregular network of single spicules. On the external surface 
single spicules also project outwards from the nodes of this network. In  examples 
fro111 Bombay, on tlle other hand, longitudinal spicule-fibres 4 or even 6 spicules thick 
are well developed. In  the Perak specimens the condition is intermediate, for the 
longitudinal fibres, though they can be detected, are not a t  all well defined and have 
not inore than 3 spicules abreast. 

Of all kno\v11 sponges RPII.LL'Y(I im$lexn has one of the  greatest, if not the greatest 
of bathymetric range<. I t  has been found in shallow water in the Adriatic and on the 
coasts of India and Ceylou, a t  various depths, all considerable, up to  450 Fathoms in 
the Atlantic, and now between tide-marks in the Straits of Malacca. Differences in 
size of spicules or in skeleton-structure are not correlated with depth of habitat, hut 
it is probable that  an upright growth is maintained only in very still water. 

A~norphinopsis excavans, Carter. 
1 ~ 1 . 5 .  . l ~ l r o r p h i ~ r o ~ s i s  F T L . ~ ~ ? '  In\. Annandalc., Rec. Itrd. .l/rrs. XI. pp. 407-470, fig.;. 4, j 

I have redescribed this species, with a new variety, in the paper cited. Here I 
have to describe a seconcl new variety. 

var. robinsonii, var.. nov. 

(Plate 11, fig. 3 ; plate IX, fig. I . )  

The sponge formed a layer about 5 rnm. thick and of co~~siderable  area. I t  had 
a greenish-grey colour when alive and is grey in spirit. It is tough and rather elastic, 
not very hard. The surface is uneven, covered with a network of low ridges which 
often bear a t  the nodes short upright conical projections not more than -3 mm. high. 
These projections have a hirsute appearance under a hand lens. No orifices are appa- 
rent ill the preserved sponge hut  the whole structure is pierced by a number of oval 
gaps of relatively large size. These, however, are not 11atura1 to  the sponge but 
covered the burrows of bivalve ~nolluscs burro\\ring in the wood to \ \ ~ l ~ i c l ~  it was 
attached. 

In  internal structure the sponge closely resembles the typical A .  c3rrn71c~~~s (o$.  

i t .  I j The upright spicule-fibres are well defined and l~elow the external surface 
are splayed out a5 showll in fig. I 011 pl. IX.  There is also an  irregular skeletal reticula- 
tion of spicules of various forms and sizes and a distinct external layer of slnall 
spicules arranged l~orizontally ill the ectosome. The conical projections on the surface 
apparently represent conuli in which the orifices are closed by contraction. Large 
horizontal channels with a circular or horizontally oval cross-section run through the 
substance of the sponge, especially in the region immediately helow the ectosolne. 
There is a stout l~oruy basal n~emhra l~e .  

'I'he nor~nal sl~icule< are of three types and each type is represel1ted alnotlg tllosc 



botll of large alld of sillall size. All are smooth. The three tyljes are ( I )  straight or 

feeble curved styli, ( 2 )  ci~rvecl ainphioxi wit11 a median surelling and (3) curved or 

geniculate amlll~ioxi without any swelling of tlle kincl. 
(I) 'rhe larger spicules of this type occasiollally reach a considerable size and may 

be as lllllc~l as 0.548 min. long ; but  this is exceptional. They are not less than 23 
tilnes as lollg as broad. The head is not a t  all clilaterl hut abruptly rounded; the 
dialneter of the spicule is uniform for about $ of its length. The tip is gradually and 

sllarply pointed. The smaller spicules of this type are fro111 0.1 j nun. to  0.3 mm. lollg 
alld have silnilar proportioils to the larger ones. Occasionally they bear a median 

slr~elling. Styli of all kinds are scarce. 

(2)  The of ampl~ioxous spicules with a illediall swelling is small. I 

have not been able to find geniculate spicules of this type. 1,arge ainpllioxi with the 

swelling are sometimes as ~ n u c h  as 0.44 mm. long, but often not more tlian 0.2 mm. 
They are froin 24 to 2.5 tiines as long as broad, oinitting the swelling. The extreinities 
are sharply ancl gradually pointed. 

(3) The majority of tlle spicules are of this type, slender, amphioxous, curved 
or geniculate, without alledian swelling. The proportions of geniculate spicules is 
small, but such spicules occur among both the large and the sinall amphioxi. The 
length is froin 26 to -3.1 times as great as the nlaximum breadth and the extremities 
are sharply ancl graclually pointed. 

Abiiorinal spicules with one extremity angulate are not uncominoi~ among those 
of larger size. 

T y p e - ~ ~ e c i m t ~ t .  No. ZEV. 7137/7, 2001. Survey of India ( I d .  iIf14s.). 
Locality. Port Weld, Perak, Malay Peninsula: between tide-marks on a landing- 

stage in a salt-water creek sonle miles up f~-0111 the Straits of Malacca. 
This sponge is distinguished fro111 the two varieties of ./I. excavorts already des- 

cribed by Carter (oe. cit.; 1887) and myself (ofi cit. ; 191 j) itlainly in external structure. 
'l'llere are, however, slight differences in the spicules. 

XI. FKESHLYA'I'EII SPONGES 1:KOhI JAPBN, CHINA .\NU THE 
l\XA/AY PENINSULA. 

The arcl~ipelago of Japan is still to a large extent unexplored so far as the Spon- 
gillidne are co~lctr~led au:l oilly two oE its numerous lakes liave 1)een investigated. 
t 3 

Ihese lakes are 1,ake Biwn ill the interior of the Maill Isla~lcl and Kasumi-ga-Ura 011 

I'acific co;~st of t11e same islaud. 'l'lle sponges of Lake Biwa have recently been 
(liscllshed ill consideral,le detail by Dr. 'I'. K a ~ f a m u r a  ancl myself, and ilo species which 

( 1 0 ~ s  not occur in tlic lake has Ijeel~ fotmd elsewhere in Japan. The only iorin in which 
Illis is the case is t!lc Jorrlztr l\,fiirtr of Efiltydtrtin rnl,lLrr.i, ~vhich has been found a t  

I)ut ill ~ ~ e i t l ~ c r  lake. I t  \\rill be stlfficient here to give a list of the known 
JaVllese species n~ld to puljlish all adey~late diagnosis of a new form incorrectly idenii- 
hctl in tlle forn~e,. 1)nl)cr. 
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List of the Japanese species :- 

Spongillr~ (Euspo~cgilla) lncl~stvis, auct. Spongilln (Ezcnapizcs) f vrrgilis, I,eidy. 
Spongilla (Euspo~tgill(r) s r~~zis~o~tgi l ln  Ephydntia nzr'illeri (1,iebk.). 

(Bnnanclale) . Ephydatia mullevi var. japolaica (Hilgen- 
.Spongi/la (El~spo~cgilla) i~trrrmnta, sp. ciorf). 

nov. Heteromeyenici knwnmzcrae, Annandale. 
Spongillcz (Stmtosporcgillri) clementis, 

Spongilla inarmata, sp. nov. 

(Plate IX, fig. 2.) 

1917. S ~ o i i g i l l o  r i s p i ~ t o s o .  An~~nnclale and Kawamur;~ ( ~ i e c  Potts). J o i ~ v i i .  ( ' o l l .  Sci. Tokyo ,  
SXXIX,  p.  8, pl. i i ,  fig. I .  

I have compared a tragnlent of the sponge.from Lake Hiwa iioticed by Dr. Kawa- 
mura and myself under the rlarne .qfio~~gilln aspinosn with an authentic specimen of 
that species froin the United States of America and find the differences much greater 
than we believed to be the case. I t  becomes necessary, therefore, to describe the 
Japanese form as a new species. 

The sponge fornls a thin, very brittle crust and has (dry) a yellowish colour; the 
external surface is irregular and pitted, and upright bunches of spicules project 
thl.ough the external membrane in the form of spines. 

The skeleton forms a close, irregular network in which it is possible to distinguish 
only ill-defined and relatively broad spicule-fibres. 

The gemmules lie a t  the base of the sponge, probably attached to a basal mein- 
I~rune, of which only traces remain in the specimen examined. They are fairly numer- 
ous and vary considerably in size ; their outline is often oval. Each geminule is 
covered with a rather thick layer of " granular " pneumatic substance and is ellclosed 
in a regular network of macroscleres, which are sometimes slightly smaller than 
those of the skeleton. There is a single foramitla1 tubule, which is not conspicuously 
curved. 

The it~acroscleres are of moderate size, relatively slender, straight or feebly 
curved, perfectly smooth and sharply pointed a t  both ends. There are no gemmule- 
spicules. The flesh-spicules are practically confilled to the dermal meinbrane; they 
are slender, sharply ancl gradually pointed a t  both ends and as a rule somewhat cres- 
centic in form; they bear short scattered spines on tile middle region, but are sl~looth 
or alrl~ost smooth a t  the extremities. 

Jfrcrsi~rcmr~~ts of S ~ ~ C I L / ~ S  : - 

1,ength of nzacrosclere . . . . . . ( 1 . ~ 3 8  mln. 
Breadth of n~acrosclere . . . . . .  0'012 ,, 
Length of n~icrosclere . . . . . . .~,=,z-,068 ~nlrl. 

Type-specirneu. No. P, 49-1, 2001. Survey of India (Ind. 11.l1rs.) 
Lociiltty. Lake Ui\va, Japan (T. Kawarnura : 24-7-15),  
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Tllis sponge differs froln S .  aspilzosn, Potts in its stouter skeleton-spicules, spined 
lnicroscleres alld stouter and less regular skeleton. It has no relatiollship to  S .  si~zerc- 

sis, ,vitll which we formel-ly compared it. As it is devoid of gemmule-spicules its 

precise systematic position is a little uncertain, but as the geln~nules possess a well- 
developed pneumatic layer, it seeins best on the whole to place i t  in the subgenus 
Ezcspongzlla. 

B. CHINESE SPECIES. 

Freshwater sponges are known from only two of the provinces of China, from 
Yullllall in the west and Kiangsu in the east. From Yunnan three species have been 

recorded, Spongilla (Euspo~z~illa) lacz~stris, auct ., S .  (Stratosfior~~illa) clemelztis, Xnnan- 
dale (syn. S. yzcn~~ancnsis, id.) and Nudospongilla coggi~zi (Annandale). From Kiangsu 

I am able, thanks largely to the assistance of the Rev. N. Gist Gee of Soochow, to 
record tell species, of which six are known only froin that  province. The following 
is a list of the ten species now known from Kiangsu :- 

Spo~~gilln (Euspongilla) micro~~,  Xnnan- Spongilla (Stmtospongilla) s ta~zle~i ,  An- 
dale.' nandale. 

Spongilla (Ei.~sfio~zgilln) semispo~zgilla, Eplzydatia meyeni (Carter). 

(Ani~andale) . Ephydatia bogorensis, Weber. 
Spoitgilln (Ez~lzapius) geei, sp. nov. Troclzospongilln lntozcclzia~zcr, Annan- 
Sfiongilla (Ezc~zapius) colzifera, Annan- dale. 

dale. Trochospoizgilla sol, sp. nov. 
Spolzgilla (St~atos+o~zgilla) sinensis, An- 

nand ale. 

Two (E. inc)~eui and T. latoischiana) of the four species found outside the pro- 
vince occur in India; B. ~ n e y e ~ ~ i  has been found also in Sumatra and T .  lntouchinr~n in 
Burma . E. bogore~zsis was described from the Malay Archipelago, and -5. senzispo~zgilla 
from Japan. 

Gei~us Spongilla, 1,amarck. 

Subgenus Euspongilla, Vejdovsky. 

Spongilla micron, Annandale. 

1910. S~oragillri (Eirs f io~~gi l ln)  rrricrori, A~uia~ldale, Jortrrr. N .  ('hind 1io.1,. . l .v .  SOC. ,  XLIIIT, 
P. 49. 

'fllis species is closely allied to S .  trlbtr, Carter and 5 .  semispoirgilkz (Annalldale). 
the former it differs ill  its illvariably i n i ~ ~ u t e  size, in the sub-rotulate for111 of 

its Renllnule-spicules arid ill the absence of true flesh-spicules; from 5 .  s~s~rtisfio~lgill(~ 
I t  lnaY distiilguislled by the entire absence of chlorophyl boclies and by its tllucll 
more slell(ier macrosclcres. The n~acroscleres are always smooth but  often solnewhat 
ahllorlnal i l l  for111 (see figure). There are no true flesh-spicules but  iinlnature gernmule- 
sl)iculrsoftell occur in considerable ntunhers in the parenchyma. I regret to say that  
the origillal descriptiol~ gives a totally wrong account of the ineasureirlents of the 

o'f'illg to the fact that the specimen selected as the type was a mixture of two 
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species. The actual length of the skeleton-spicules is about 0'42 111111. and they are 
about twenty-one times as long as thick. 

Localities. The Tai-Hu (type-locality) and Soochow (Gee), Kiangsu Proviilce, 
China. 

Type-s,becimeri. ZEV. 7103/7, 2001. Survey of India ( I~zd.  Mus.). 
This sponge grows on the leaves of submerged water-plants. 

Spongilla semispongilla (Annandale). 

1909. L/Aydrrlilf s~~rrtispongilln, Atillandale, Annol. Zool. l a p . ,  VII ,  p. 107, pl. i i ,  fig. 2. 
1916. S/~o,~gi l ln se~r~is~ongill[r, A n ~ ~ a ~ l d n l e  and Kawamurn, op. cil . ,  p. 5, pl. i ,  fig. 4. 

Mr. Gee has sent lne a fragment of this sponge from Soochow. It was growing with 
Epl~yrlntirc bogovc~lsis. Tlie species has otherwise been found only in the Main Island 
of Japaii. 

Subgenus Eunapius, Gray 

Spongilla geei, sp. nov. 

I describe this species from a broken fragment ahout 40 111111. long. Thc spollgc 

aplKars to be iuassive ancl of irregular form. I t  was evidently in a degenerate coildi- 
tion when discovered, ancl ill this state has a greyish colour. 

Tlie skeleton is very compact, but contaiils little Iiorny matter ; both vertical 
transverse fibres are well-developed and thick, forniing together a fairly re61llar 
network. 

The gemm111es are subspherical but a little broacler than high, they are snlall ancl 
very numerous, and are not grouped, but scattered singly through the substailce of 
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sponge, each closely eml~racecl in the network of the skeleton. The l>neutnatic 

layer is thick and uniform, its cells relatively large. There is a single, long, curved, for 

alnillal tubule, lying in a crater-like depressio~~ in the pneun~atic coat. The gemmule- 

spicules are scattered among the inner cells of this coat and also 011 its external 
surface ; they lie more or less parallel to the surface of the gemmule. 

The lnacroscleres are small, stout, smootl~, straight or feebly curved, somewhat 
bluntly and abruptly pointed a t  both ends. The axial channel can often be detected 
in them. There are no flesh-spicules. The gemmule-spicules, which are not a t  

all numerous, are small and slender, irregularly spiny and as a rule pointed a t  
both ends. Their spines are always very short. 

~ l l e n s ~ ~ r c m e n t s  :-- 

Gernrnule . . . . . 0.470 x 0.425 mln. 
Length of macrosclere . . . . 0.168 - 0.2 ,, 
Breadth of macrosclere . . . . 0.016 - 0.024 ,, 
Gemmule-spicules . . . . . . 0.072 - 0.08 ,, 

Localzly. 1,oen Mong, Soochow, Kiangsu Province, China. ( G e e ) .  
Type-s f iec imen.  No. P. ~ o / I ,  2001. Survey of India (Ind. dlzcs.). 
This species rese~nbles Spo~zgilln ~ t i t e u s ,  Carter from tropical Africa more closely 

than any other, but the skeleton-spicules are considerably snlaller and are pointed ill- 

stead of being rounded a t  the tips and the skeleton is less massive. 

Spongilla conifera, Annandale 

(Plate IX, figs. 3-5) 

191h. Sponfiilln conilrvo,  Annandnlc,  o f .  lit., p. 5 1  

Tlle most remarkable features of this sponge are the slnall size of all its parts ancl 
the peculiar structure of the gem~~lules;  this is clearly shown in the figures 011 p1. IX. 
Round the base of the gelrllnule there is often a circle of minute spinelets formed 
owing to an imperfect developl~le~lt of the p~leunlatic cells in this region. 

I have discovered a f e ~ v  free-microscleres in specitnens since the original descrip- 
tion was pul>lished. Thcse microscleres are cylindrical, straight, blunt a t  the ex- 
tremities and covered wit11 short spines. Minute smooth anlphioxi occur occasio~~allv 
in the parenchyma, but are probably young macroscleres, also spiny amphioxi and 
anlphistrongli which are apl~arently adve~ltitious. The macroscleres are occasionally 
alnphistrongylous and vary greatly in size, proportions and outline; they are 
always sniootll. 

Subgenus Stratospongilla, Anuandale. 

Spongilla sinensis, Annandale. 
0 S;hongill,r ( S / r n / o s f o n ~ i l l o )  s i ~ ~ c ~ r s i s ,  A ~ ~ n a n t l a l c ,  I'roc. l J . S .  N ~ r l .  .Wlrs., 38. 1,. 183 

Mr. Gee has sent me f l~r ther  sl>eci~ne~ls from Soochow, the original locality, 
and fro111 F'oo Mong in the sarlle neigl~bourhood. Tlle ge~nnlule-spicules are often 

irreaulnr, never spiny. I Il;rvc 1lot11illg else t~ ndcl to the original de::cril,tiol~. 
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Spangil la  s t a n l e y i ,  Annandale. 
rgrh. S+oirgill[~ (S/rrrfospongilltr) s ta i~ley i ,  Aiunanclale, o p .  cil . ,  11. 50. 

This sponge, which has been found as yet only in the Tai-Hu on the lower 
surfaces of stones and on shells (living) of T7ivipam lnfiillorum, closely resembles 

FIG. 2.-Spicules of Spongilla sinensis, x 250, 

.S. si?censis in structure, but differs in the greater irregularity and habitual spininess 
of the gemmule-spicules. The two species form a distinct group in the subgenus, 
differing considerably from any other with which I aln acquainted. 

FIG. 3.- Spicules of Spo~rgillo tlnrrlcyi, x 250. 

Genus Ephydat ia ,  I,amouroux. 

Ephydatia m e y e n i  (Carter). 
1911. 1:'fihydalin ,neyt,ri, Annandale, Fnrrnn Rri l .  Inn.,  Fveshri,. Sfioncec, etc.,  PP. 1081 

100, fie. 21. 
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Mr. Gee has sent me specimens froin Foo Mong, Soochow which undoubteclly be- 
lollg to this species. The skeleton-spicules are snlooth, but often irregular in outline, 

the gremmule-spicules as a rule rather stout, the length of the shafts hardly exceeding 
the diameter of one rotule. Some, however, are considerably longer. The shaft is as 

a rule smooth, but occasiol~ally bears one or two short spines. The skeleton is com- 

pact. Bubble-cells are numerous in the pareilchyma. The specimens are too 

fragmentary to permit any statement as to the external form of the sponge. 
Einbryos and young gemnlules occur together in a fragment I have examined. 

Numerous geminule-spicules lie free in the parenchyma. 

Ephydatia bogorensis, Weber. 
1890. Eplzydalan bogorewsis, Wcber, Zool .  Ergebn .  Res .  N i e d .  0st.-Znd.,  I ,  p. 33, pl. iv, fig. I r .  

The sponge forins small irregular masses attached to weeds. In spirit it is of a 

dirty white colour ; it is soft and the texture rather loose ; the external surface 
appears to have been smooth and no large apertures are apparent. Slender horizon- 
tal spicule-fibres are well-defined, branching freely in the sponge, but  the trallsverse 
fibres are irregular and ill-defined. I can detect no bubble-cells. 

The gemmules are small, spherical, densely covered with upright spicules, but  
with the pneumatic layer feebly developed. There is a single short foramina1 tubule. 
The skeleton-spicules are short, slender and as a rule sharply pointed a t  both ends. 
Their outline is irregular and they sometinles bear short scattered spines. The 
gemmule-spicules are long and have relatively small rotules, which have minutely 
denticulated and somewhat introverted margins. The shafts bear a considerable 
'number of sharp, moderately elongate spines. These spicules are scattered in con- 
siderable numbers in the parenchyma, as well as surrounding the geminules. 

I have compared specimens collected a t  Soochow by Mr. Gee with one froin 
Java sent me by Dr. Max Weber. There are slight differences in the form and 
proportiol~s of the skeleton-spicules, but the structure of the skeleton and of the 
gemmule is identical. 

E .  bogorensis has been recorded froin Java and Celebes. It is closely related t o  
E .  hlcm/)illgi(l, Evans, from the Malay Peninsula. The gemmule-spicules of both 
sl)ecies resemble those of Dosilia plumosa, Carter. 

Genus Trochospongilla, Vejdovsky. 
Trochospongilla latouchiana, Annandale. 

1911 T r o c l r o s ~ o ~ ~ g i l l a  lalozrchin~rn, An~~andnle, o p .  c i l . ,  pp. 114, 115, figs. 23A, 24. 

A sl~ecimen collected by Mr. Gee a t  1,oean Mong, Soochow agrees with Indian 
exalnples, escel)t that the shafts of the geinmule-spicules are a little longer, nearly 
equnlliilg the diameter of a single rotule. 

Trochospongilla sol, sp. nov. 
(Plate IX,  fig. 6.) 

This sl'oilge is clcscrihed from a number of dry speci~nens attached to the lower 
surface of a stone. They form small oval or circular patcl~es of a pale yellowish 
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colour and consists of groups of ge~nmules covered by skeleton-spicules. No patch 
is lnore than 5 nnn. long. I t  is impossible, therefore, to describe the structure of 
the sponge. 

The gemmules are firmly attached to the stone and lie closely adjacent to one 
another ; each is covered by a dome formed of a dense network of single skeleton- 
spicules, the different domes coalescing a t  the margin. Each gemmule is nearly 
spherical, but the upper surface of most of them has collapsecl and become concave. 
111 the middle of this surface there is a single curved forminal tubule, which projects 
through the dome of skeleton-spicules. 

The skeleton-spicules are very small and relatively slender, sharply pointecl at 
both ends and densely covered with short spines. The gemmule-spicules are minute. 
Their rotules are relatively large and their shafts short. Both rotules are slightly 

FIG. 4.-Spicules of Trot~ho~~orrgillcr sol : macroscleres. x 2 5 0 .  birotulates, x 780  

concave and the upper rotule is slightly smaller than the lower one, the shaft 
~ ro jec t s  upwards as a nob in the middle of the upper rotule ; the surface of the 
rotules is ornamented by straight radiating striae. 

,19ensurements :- 

Diameter of gemmule . . . . 0.357 mm. 
Length of macrosclere . . . . 0.162-0.31 ,, 
Breadth of macrosclere . . . . . . 0,011 ,, 
Length of gemmule-spicule . . . . . . 0'009 ,, 
Diameter of lower rotule of ge~nlnule-spicule . . 0.011 ,, 

Type-specimen.  NO. ZEV. 7183/7, Zool. Survey of India ( I l zd .  il/lus.). 
Locality. Shore of Si Dong Ding I., Tai-Hu, Kiangsu Province, China. 

The sculpture of the gemmule-spicules distinguishes this species from any other 
with which I am acquainted. The dried masses of gemmules were not distinguished 
in the field from similar masses of the ge~n~nules  of Sfio~zgilltr stnlzlrvi with which they 
occurred. 
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The only freshwater sponge hitherto recorded from the Malay Peninsula is Eplzy-  
antin blembitcgi~,' Evans froin 1,egeh in the interior of t l ~ e  Siamese Peninsular province 
of Patani. No species has yet heen found in the Federated Malay States or the 
Straits Settlements. It is improbable that the Spongillidae are entirely absent from 
the southern parts of the Peninsula, but Dr. Evans found only one species in Peninsu- 
lar Siarn in 1899, Mr. Robinson and I only a few indeterminate specimens in 1901-1902, 
and I failed to filld any a t  all in apparently favourable localities a t  Penang and Singa- 
pore in 1915 and I~ I ( I .  There can be no doubt, therefore, that in most parts of Malay:t, 
as in Ceyloi~,~ soille unknown obstacle to the growth of sponges is wide-spread in fresh 
water. In the basin of the inner lake of the TalC Sap I found specimens of three species, 
all of which were, however, scarce. Four species are, therefore, now known to occur 
in the eastern Peninsular provinces of Siam. 

List of Species of Malay Peninsula :- 

Spo~zgilln (Euspoizgil la) lncustris ,  auct. Sf lo~zgi l la  (Ezina$iz4,s) $otcimolcpis, sp. 
nov. 

Sporcgilln (Eztsporcgilla) n a n n ,  Annaildale. Eplzydat in  h lembi~cgia ,  Evans. 

The first of these sponges is of course cosmopolitan, the second had been found 
hitherto only in brackish water in the Chilka 1,ake on the east coast of India, t l ~ e  
third is a very distiilct new species, and the fourtll is lrr~ow~i only fro111 a single sillall 
pool (a deserted gold-mine) ill Peninsular Siain. S .  ?ca1t(z is, however, closely allied to 
S,  alba, the range of wl~icll extends froill India to Egypt, wliile B. blembingia is by no 
means remotely related to E .  bogove~zsis,' Weber, recorded froin Java, Celebes and 
northern China. 

Family SPONCILLIDAE. 

Genus Spong i l l a ,  Lamarck. 

Subgenus Euspongi l l a ,  Vejdovsky. 

Spong i l l a  l acus t r i s ,  auctorum. 

(Plate 11, fig. 4.) 
1910. Spongilla (E~rspongi l le)  Lnc~~slris,  A~illa~idale, Kec .  I?t11. ~ W u s . ,  V, p. 197. 

1915. .Yporrgill~r laotstvis,  id . ,  11.lerrz. Ittrl. rlfus., \', p. 26. 
1916. Spongill~r lactrslris, Al~lialidale and Kawaliiura, op.  cil., p. j, pl. i ,  figs 1-3. 

If we include in this species the forms I have described under the nnille fivolifc- 
m s  and relicz~lala it is evideiitly as wide-spread in Eastern Asia as i t  is in the Holarc- 
tic Zone. Ka\vamura and I (1916) have recently figured tlie forms it assumes in Lake 
Biwa in Japan and I have already recorded (1910) its occurrence in Western China. 
Specilllells from tlie Tali: Sap in Peni~lsular Sitim, tliough they possess certain peculiar 
characters, nlust also be assigned provisiollally to  the species. 

.- -~ .- -. - - -- - - - . - - - 

' Evalls, L)lfn*I. , Jo l l*n  Microsc. Sc,. Londrrn,  XLIV, p. Yr ( ~ g o r ) .  

Annandale. Sfiolin Zey lag~ ico ,  VIII, p. 133 (1912). 
"veber, Zoo/ .  Ergebn. Res. N e i d .  0s1.-ltlrl., 1, p. jj ( 1 8 ~ 0 ) .  
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These specimens consist of several dried fragments found lying in a field a t  the 
edge of the inner lake near Pak P a y u ~ n  (see map on 13. 6 of this volurne). They had 
evidently been torn from their support and cast up on the field by a flood that  had 
occurred some weeks previous to  my visit. The basal membrane, which seems to 
have been attached to  a branch or a rough stone, is intact bu t  the epidermal mem- 
brane has entirely disappeared. The sponge is hard and rather brittle, the skeleton 
conlparatively stout. Most of the skeleton-spicules are normal, but  nlany have one 
or lnore anllular swellings. All are otherwise stnooth. The flesh-spicules, which are 
nunlerous, are slender, closely and reg~~la r ly  spinned in the middle bu t  smooth or 
nearly slnooth a t  the ends. The form of the spicules is well shown in text-figure I. 

There are no gelnmules. There is no trace of burls on the surface of the sponge, 
whicll hears short irregular branches or prominences. The specinlens were bright 
green wl~en found, but tlie colour has faded somewhat. 

Spongilla nana, Annandale. 
101s. Sp~rgill(r ~rarrn. A~lnandale, d e ~ n .  I I ~ .  .I.llrs., V ,  pp. 31. 32, fig. 1, 1'1. iv, f i ~ .  .3 

Several minute cushion-shaped sponges attached to  twigs froln the 111o~lth of the 
Patalung river a t  L a n ~ p a m  belong to the species recently descrihetl from the Chilk;~ 
Lake. Their spicules, however, differ slightly froin those of the type-s~ecin~en.  Corn- 
pare fig. 2 on this page with tha t  printed on p. 31 of the paper cited above. :I few 
gelnnlules were present. 

Spongilla potamolepis, sp. nov. 

(Plate 11, fig. 5 . )  
The sponge forms a crust from r t o  3 mm. thick on sticks alitl l ~ a l ~ ~ b o o s .  I t  is 

very hard and not a t  all brittle. The external surface is smooth and there are 110 
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branches. The oscula are small a i d  scattered; each is approached by a railiifying 
horizontal subderlnal chailnel into the floor of which the inaill exhalent channels open. 
The colour is brownish or clay-coloured. 

The gemn~ules forin a pavement-layer a t  the base of the sponge or are arranged 
il l  small groups which adhere tightly to the object to  which tlle sponge is attached. 
Each ge~nrnule is small (0.68 inm. in diameter) and subspherical and has a single 
foramina1 tubercle, which is situated in the middle of the upper surface. The pneu- 

matic layer is fairly thick but rather irregular ; its cells are sinall but  well-defined. 
The geminules are of a dark brow11 colour. 

The skeleton is extremely coinpact ancl hard, resembling that  of Potrrnzolefiis, 
Marshall: it consists of a close network of single spicules and bundles of spicules with 
interstices that are polygorlal both in vertical and iu transverse sections. There are 

no well-clefillecl spicule-fibres, but there seelns to l ~ e  a fairly, but diffuse secretion of 
horny matter at  the nodes of t l ~ e  skeleton. There is very little if any inl~alent sub- 
dermal cavity. 

The skeletoll-spicules are all snlooth and a t  least inoderately stout but vary 
greatly in shape. Ill the older parts of the largest speciinen I have examined the 
~najority are an~l)llistroi~gylous and often a little inflated a t  the extremities. 111 less 
well-developed sponges, thougll siinilar s1,icules can be discovered, the inajority of the 
macroscleres are both longer and inore slei~der ; they are still distii~ctly amphystrongy- 
lous but not inflated a t  the tips. Spicules of this type are gradually replaced towards 

periphery of young sl~onges by ainphioxi sometimes considerably longer than 
themselves. We nlay thus filld a single sponge with spicules that are froin 9 to 20 

tilnes as lollg as thick. T l ~ e  lollgest a111phioxi are about 0.32 mm. long a i d  the shortest 
alnl)histrong~li 0.24 111111. long. There are no flesh-spicules. Tlle geininule-spicules, 
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which form an irregular mass outside the pneitinatic layer of the geminules, are short, 
fairly stout and cylindrical, densely covered with minute spicules and as a rule 
abruptly pointed a t  the extremities. Occasionally they are sigmatoid but in most 
cases the main axis is feebly curved. 

Type-specimerc. ZEV 7164/7, 2001. Survey of India ( I d .  M u s . ) .  
Locnlit),. Mouth of the Patalung R. a t  Lampa~n, Tale Sap, Siam. 
My largest specimen of this sponge (Pl. 11, fig. 5) was attached to a branch which 

had been cast up by a flood a t  the edge of the Tali. Sap near Lampam, and is about 30 
cm. long and 3 cin. thick including the twig in the middle. It was discovered in a dry 
conditioii. Smaller specimens were found growing on bamboo piles inside the river 
a t  the same place. 

Had I found the large specimen only I should certainly have assigned it to the 
tropical African gerlus Potamolepis, for it contains no ge~ninules and in all other res- 
pects conforms to the original description of that genus. Further, I was long in doubt 
as to the specific identity of the different specimens, until I discovered that the peri- 
pheral parts of some of them, having ampliioxous spicules, merged gradually without a 
break into thicker regions ill which the spicules were ai~lphistrongylous. This species, 
therefore, provides additional evidence as to the provisional nature of the classifica- 
tion of the Spongillidae that I put forward in 1913, fully recognizing that it was pro- 
visional. Spongilltr (Ezclltrpizrs) ~z i te~zs ,  a tropical African species, is undoubtedly a close 
ally of S .  potnmolefiis, and I should not be surprised to discover ultimately that some 
or all of the sponges now assigned to the genus Potarnolefiis will have to be trans- 
ferred ultimately to the subgenus Ezrnnpius of the genus Spo~zgi l la ,  the name Ezrfzc~- 
pius having a priority of sixteen years. The only generic basis on which Potnmolepis 
now rests is the fact that ge~nrnules have not been discovered in the few speciineils 
that have been collected, and, as I pointed out in 1913 (op.  cit., P. 89 ,  it is by no 
lueans improbable that ally ge~nmules they may have contained were left behind 
adhering to the object to which they were attached. The gemmules of S .  potcznzolcpls 
adhere in this way. 

1,IST OF THE SPONGI1,LIDAE 01; ASIA (INCLUDING T H E  MALAY 
.\RCHIPI<I,AGO) \JIITH SYNONE'MS. 

Genus Spongilla, Lainarck (1836) 

Subgenus Euspongilla, Vejdovsky (188 3 )  

SPONGILL,A I,ACUSTRTS, auct. Cosmopolitan. 
Syn. S ~ o r ~ g i l d ~ z  cinc~uctr, Weber (not 

Carter). 
S. LAcrrsTRrs zlar.. PROI,IFERENS, ;\II- India and Iitrrrna 

nandale. 
Syn. Spongilla proli/evcns, Aunan- 

dale. 
S. LACUSTRIS i l ( l l ' .  KETICUI,ATA, An11at1- India and ~ l l n l l ~ .  

dale. 
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Syn. Spongilla reticulatn, Annatl- 
dale. 

S~ONGILLA ARCTICA, Annandale. North Siberia. 
S~ONGILI,A MICROSCLERIFCRA, Annan- Philippines. 

dale. 
SPONGILI,A ALBA, Carter. India : Egypt. 

Svn. Spongilla cerebellata, Bower- 
bank : 

Spongilla alba var. De~zgalelt- 
sis, Annandale : 

Sporcgilla t r a v a ~ z c o ~ i r n ,  An- 
nandale. 

S~ONGILLA NANA, Annandale. Peninsular India : Malaya. 
SPONGILLA PHII,IPPINENSIS, Annandale. Philippines. 
SPONGILLA CINEREA,' Carter. Peninsular India. 
SPONGILLA MICROGEMMATA, S ~ a r t s ~ h e ~ -  I,. Baikal, Siberia. 

sky. 
SPONGILLA INARMATA, Annandale. Japan. 
SPONGILLA HEMEPHYDATIA, Annandale. Peninsular: India. 
SPONGILLA CRATERIFORMIS (Potts) . N. Anlerica : Peninsular India. 

Syn. Meyenia  crateriformis,  Potts. 
SPONGILLA MICRON, Annandale. N. China. 
SPONGILLA SEMISPONGILI~A (Annandale.) Japaii : N. China. 

Syn. Ephydat in  semispongilla,  An- 
nandale. 

Subgenus Eunapius, Gray (1867). 
SPONGILLA CARTERI, Carter. Mauritius : India : Malay L4rchipelago : 

Syn. Spongilla friabilis ? Carter. ( ? )  Tropical Africa : E. Europe. 
Spongilln c~rrteri varr. nzollis 

and cava, Annaudale. 
S P ~ N G ~ L L A  CARTER1 var.. LOBOSA, Annan- Travancore, Malabar Zone of Peninsular 

dale. India. 
SP~NGILLA GEMMINA, Annandale. Peninsular India. 
S p o ~ ~ ~ ~ ~ ~  GEEI, Annandale. N. China. 
S p o N ~ ~ ~ L ~  POTAMOLEPIS, Annandale. Malay Peninsula. 
S p o ~ ~ ~ ~ ~ ~  FRAGILIS, I,eidy. Europe : N. America : N. and E. Asia : 

S ~ n .  Spolzgilla lordii ,  Bowerballk : Australia : S. .4nierica. 
Spongilla co~ztecla, Nolj. : 
.SPolzgilla ottnvaensis, Dawson : 
SPongilln sihivica, Dybowski : 
SPongilla morialrn, potts. 

~ ~ - . 

n11,s 
green lllollllt~ill for111 liitl~erto relerrcrl 10 t l ~ i s  specie.; is distinct allcl !\.ill I,e described shortly ill theRcc. Ijtd.  
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SPONG~I.LA FRAGI1,IS V W .  CALCUTTANA, Gangetic Delta : Shan States. 
Annandale. 

SPONGLLLA FRAGILIS 71flr. DECIPIENS, Malay Archipelago. 
Weber. 

SPONGILLA CRASSISSIMA, Annandale. Peninsular India. 
SPONGILLA CRASSISSInIA 710r. CRASSIOR, Bengal : Assam. 

Annandale. 
Subgenus Stratospongilla, Annandale (1909). 

SPONGILLA BOMBAYENSIS, Carter. Peninsular India : S. Africa. 
SPONGILLA BOMBAYENSIS vur. PNEUMA- Lower Himalayas. 

TICA, Annandale. 
SPONGILLA SUMATRANA I, Weber. Malay Archipelago : W. India : E. Africa 
SPONGILLA SunIATRANA Z I R Y .  INDICA, AII- Peninsular India. 

nandale. 
SPONGILLA SUMATRANA 7 J t l Y .  GRAVELYI, Peninsular India. 

Annandale. 
SPONGILLA CLEMENTIS, Annaildale. E. China : Philippi~les : Japan. 

Syn. Sfiongilla yunnclnensis, 
Annandale. 

SPONGILLA SINENSIS, Annandale. N. China. 
SPONGILLA STANLEYI, Annandale. N. China. 

Genus Pectispongilla, Annandale (1909). 
PECTISPONCILLA AuREA, i\nl~andale. 'I'ravancore, Malabar Zone. 
PECTISPONGILLA SUBSPINOSA, .4nnandale. Cochin, Malabar Zone. 
PECTISPONGILLA STELLIFERA, Annandale. Cochin. 

Genus Ephydatia, Lamouroux (1816). 
E P H Y ~ A T I A  FI.UVIATILIS, : L U C ~ .  Probably almost cos~nopolitan 

Syn. Still uncertain. 
EPHPDATIA FLWIATILIS ~ ( i r .  INTHA, Shan States, Burma. 

X~~nalldale. 
~{PHTDATIA FLUVIATILIS zltrr. SYRIACA, Syria and Palestine. 

Topsent. 
%PHYDATIA FLUVIATILIS V R T .  HIMALAY- 1,ower Himalayas. 

ENSIS, Annandale. 
EPHY~ATIA FORTIS, Weltner. Philippines. 
EPHPLIATIA MULLERI (Lieberkiihn). Eurnpe : N. America : N.E. Asia. 
EFHYDATIA MULLERI 7lnr. JAPONICA N. America : Japan 

(Hilgendorf). 
EPHVDATIA MEYENI (Carter). India : Su~natra  : N. China. 

Syn. Spongilla mcyelri, Carter. 
. . . ~ - ~  - ~ -- ~-.-~-- ~--- 

I I have recelllly obtoi~led ~pcr in lc .~~ . ;  1 1 1  111c n o ~ r ~ b n y  Pres i~ lc l l r~  ar,ole of which provide evidence Lllnt the forms I 
have llnnled tv~datn  i111d g ~ a ~ . ~ l , t  :ire ~llerely mrietie.; of (his gpecics, wllile ol l~err I,elollg 10 llle /or#nn l ) ,pirf l  and yet others 
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EPH~DATIA RAMSAYI (Haswell). New South Wales : New Guinea : 

Sy11. Il leye~tin rnnzsnyi, Haswell. ? S .  America. 
EPHVDATIA OLCHONENSIS; Svartevsky. I,. Baikal, Siberia. 

EPHYDATA GORIAEVII, Svartevsky. I,. Baikal, Siberia. 

EPHYI.)I\'~IA BLEMBINGIA, Evans. Malay Peninsula. 
EPHYDATIA BOGORENSIS, Weber. Java  : Celebes : N. China. 

C;euus Heteromyenia, Potts  (r881). 
HETI<RO~JHYENIA KAWAi\lIlJRAE, A~lnan- Japan.  

dale 
Genus Dosilia, Gray (1867). 

DOSILIA PLU~IOSA (CARTGR) Peninsular India 
S!.n. Sfiorzgilla f i lumosn, Carter. 

Genus Trochospongilla, T'e~dov.;ky (1883). 
TR~CHOSPONGII.L.~ I.,\,roucHIANn, .In- G a ~ l ~ e t i c  Delta : Burma : N. China 

nandale. 
TROCHOSPONGILI,A PHILC~TTIANA, 1 Ga11getic Della : Burma. 

uandale. 
TROCHOSPONGII.T.A PENNSYLVANICA. x. America : Pen i~~su la r  India. 

(Potts) . 
Syn. Tllhelln ;be,/ rrs\d~larliccl, Potts. 

TIIOCHOSPONGII.LA SOL, .innandale. N .  China. 

Genus Tubella, Carter (1881) 
TUHELL~\ VESPAKII~JI,  v Marten5 ljorneo 
TUBELI,A VRSPARIOIUILS, Anilandale Tenasserim, Burma. 

Genus Corvospongilla, .Innandale (1911). 
CORVOSPONGILLA CAIINTBRI, Annandale. Peni~lsular India. 
C~RVOSPONCILLA UI.TIMA (Annnndale). peninsular India. 

Syn. .qfiowgilln ~ r / i i w z ~ ,  ,innandale. 
CORVOSPONGILLA 1lI.l'l3l1\ 1lnr. SIIINOSA, Malabar Zone. 

tlnnandale. 
C~RVOSPONGIT.I.:\ HT71<hl,\NICA (Kirk- I<urma. 

patrick) 
SYII. .S~orlgI / l i~  / ) ~ ~ r r ~ i i ~ r ~ i c i ! ,  Kirk- 

patrick. 
COR\~OSI~ON(:II,I,A HTTRJI;~NI(:A 1'(11.. ~031- \17estern Peni~isular India. 

~ : \ . ~ E X S l s ,  .innnnrlale. 

(;enus Nudospongilla, .Innandale (101.3). 

I (:OGCIWI (Ann;lndale). \V. China. 
S!-n. .sfwrrgill~r coggilli, Annandale. 

r \ ' ~ ~ ) ~ s ~ 3 0 ~ G 1 1 . 1 . ~  SAH:\SINOKI.TM (Weltner) Celebes. 
S Y ~ .  . ~ f i o~rg i l l n  ( ? )  s ~ t r ~ s i ~ t n r u w r ,  

(\\-eltncr.) 
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NUDOSPONGILLA MAPPA, Annandale. Palestine. 
NUDOSPONGILLA REVERSA, Annandale. Pal.estine. 
NUDOSPONGILLA ASTER, Annandale. Palestine. 
NUDOLPOWGILLA VASTA ((Weltner). Celebes. 

Syn. Spongzlla (?) vastn, IVeltner. 

Genus C o r t i s p o n g i l l a ,  Annandale (1913). 

CORTISPONGILLA BARROISI (Topsent). I,. of Tiberias, Palestine. 
Syn. Potamolepis horroisi, Topsent. 

Genus Pachydictyum, Weltner (1901). 

PA CHYDICTYUM GLOBOSUM, , Weltner. I,. Posso, Celebes. 
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EXPLANATION O F  PT,.ATE IX. 

Amorphinopsis excavans var. robinsonii, var. nov. 

FIG. I. -Thick hand-section of the outer parts ( x  11), showing the spicule- 
fibres, the external layer of small macroscleres and t h r  wide hori- 
zontal channels. 

Spongilla inarmata, sp. nov. 

FIG. 1.-(;emn~ule in its cage of skeleton-spicules, x 7 j  

Spongilla conifera, Annandale. 

FIG. 3.-Part of the skeleton of a sponge as seen froin above, magnified. 
FIG. 4.--Lateral view of a geinmule, x 112. 

FIG. 5.--Oblique qection o f  a gemmule, x 112. Somewhat diagramatic. 

Trochospongilla sol, sp. nov 
FIG, h.-Gemmules as  seen from above, x 7 j. 

P1,ATE 11. 
(This platy wn, ~ s x u r d  with part I of the preseut volume in Ilece~nher, rc)10.) 

Amorphinopsis excavans var. robinsonii, var. nov. 

FIG. 3.-.A schizotyl~e from Port Weld, showing lacunae in the sponge over the 
mouth.; of the burrows of boring molluscs. Nat. Size. 

Spongilla lacustris, auct. 

FIG. 4 . L X  fragment from Pak Payurn on the Tali. Sap. Nat. Size. 

Spongilla potamolepis, sp. nov. 

FIG. 5.-Type-s~)ecinle11 from Lamparn on the Tali. Sap. Somen:Ilat reduced. 
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DECAPOD AND STOMATOPOD CRUSTACEA. 

By STANLEY K E M P ,  B. A , ,  F.il .S.B., 
Super in t enden t ,  Zoological S u r v e y  o/ I n d i a .  

The collection of Decapoda and Sto~iiatopoda made by Dr. Annandale during his 
recent tour is one of very great interest and I a m  much indebted to  him for the op- 
portunity of examining i t .  It contains niuety-five species and subspecies all of which 
were obtained in fresh or brackish water. 

The chief value of the collection lies in the  precise illforination it affords regard- 
ing the environment of the different species. Little attention has been paid to  this 

matter hitherto ; when doubts arise as to the  habitat  of a particular form, the  pub- 
iished accounts generally prove valueless and even where the  most exact details of the  
locality are given no reference is as a rule made to  the  salinity of the  water. I n  

consequence, the number of forms which have succeeded in establishing theniselves 
in fresh water has probably been much under-estimated ; in the  collection under con- 
sideration members of no less than twelve genera and subgenera were foutid living f a r  
beyond the reach of tidal influence. 

The principal object of Dr.  Bnnaudale's tour was the investigation of the  faunas 
of three lakes situated in eastern Asia,-Lake Biwa in Japan,  the  Tai H u  in the  
Kiangsu province of China, and the  Tale Sap on the  east coast of Peninsular Siam ; 
lnaps and brief descriptions of these are given in the  I~itroduction to  this volume. 
The collection of Crustacea was, llowever, not restricted to  the  lakes ; specimens 
were obtai~ied in various parts of Japan,  a t  three localities in China and a t  a number 
of places in the Malay Peni~isula. 

The Japanese collectioii contaiils exaiiiples of nine species and one subspecies, 
namely : - 
Eyiochezv jufionzcus (de Haan).  Leultder prlrrcirlells (de Haan).  
Sesarmcc l l e h u u ~ ~ i  (Milne-Edwards). C( i r id i r~u  de~l. t iculatu (de  Haan).  
Helice tvidelts, de Ha;tn. Pnr(ityrr compresstr (de Haau) .  
Potamon (Geotelphusa) deltuani (White). ) I  , , subsp. improv i sa ,  Ke~i lp .  
Paloemon rbipponenscs, de E-Iaan. .icetcs ~ R ~ O I Z ~ C L L S ,  Kishinouye. 

Helice trillells and Acetes jtrporlic~hs probably canie from water tha t  was slightly 
hrackisll; all the  remainder were found in pure fresh water. 'l'he only Decapods 
"ctually found in l a k e  Bi\\ra are tile three prawns Leandcr pulbc:irierts, Ctrrirlilttr dell- 
L1culut(4, and lJ(trtrtytr co,wpress(l, but the  crabs Erioclzezr jrlpofbicws : ~ n d  Pottrmoll de- 
i l t r n ~ ~  are said to enter the  lake a t  ti~lles. 
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Since 1849, when the concluding part of de Haan's magnificent work on Japanese 
Decapod Crustacea was published, a considerable number of important papers on the 
same subject have appeared, notable contributions having been made by Doflein, Miss 
Rathbun, de Man and Balss. The present collection does not in consequence make 
any striking addition to our knowledge of the non-marine forms, though i t  has been 
possible to de~nonstrate the existence in the main island of Japan of two distinct races 
of Xiphocaridintr (more correctly Pnratyn)  compressa.  

Compared with Japan, China is from a carcinological point of view almost un- 
knolvn and the collections from this country are in consequence of very great interest. 
Sixteen species were found in three distinct localities, all having been obtained in pure 
fresh water. 

TAI HU LAKE, KIANGSU PROVINCE. 

Rlr)~rzckopla,~ zrctvor)rvsrts, Kcmp Pnlnemon n ippone~zs i s ,  de Haan. 
Eriocheir s t ~ t e ~ i s i s  (RIilne-Edwards) , aspcrulus,  voll Martens. 
Pofermorc (Potnnton) dcrlticltltrtzcm (Milne- Lcctrcdcr modestus, Heller. 

Edwards). Caridzrzn denticulnta. subsp. sznenszs, nov. 

Tyntpctr~oriccvr~s desl ircrrnpsl, Rathbun Sesnrmn dehannz, Milne-Edwards 
Erlochrsr sricelrsls (Milne-Edwards) Lennder nrznnndnlea, Kemp 

,, leptogn(ctlt~ts, Rnthbull ,, modcstz~s ,  Heller 
S ~ S I I Y I I I ( L  111tcr1)ced111111 (de Haan) Pc~laemorzetes sznenszs (Sollaud) 

Cnrrdcncr ntlotzca subsp. gracilzpes, de Man. 

THE PEAK, HONGKONG. 

Poferntotr (Potnrnorl) trr~~rcolc~tlron, sp. nov. Ccrridiltn scrrata, Stimpson. 

I t  will be noticed that nine genera are represented in this collection, a very large 
~lunlber when it is remembered that all were found in fresh water. Three species and 

one subspecies had not previously been described ; of these the RhyrcchoPlnn is interest- 
irig in view of itshahitat, ~lliile the Lenicder is of considerable importance in that it repre- 
sents a type intermediate between Henderson's very remarkable L .  tcnuipes and the 
more liormal members of the genus. Tytnp(lnomevlrs deschampsi,  Erioch,ezr lcptogna- 
tlr~rs and Pnlncnlorze/es si~tcrisis  are species only recently discovered ; but our know- 
ledge of P~rlnrrrlorl trsperrtlrrs, Lctrrltlcr modcstrrs, and Ceiridirln servcrtn has hitherto rested 
on descriptions 111ade more t h a l ~  fifty years ago. C'nridinn llilotictr subsp. grncili#cs 
is recorded far to  the north of its previously known range and evidence is brought 
forward to  show that the Chinese form of Crrridintr rirrrtic11lntn differs sufficiently from 
that found in Japan to warrant si~bspecific recognition. 

The only species in Dr. Annandale's collectio~ls common to both China and Japan 
are Scstrrma drllarrni and Ptrlcr~~rnolr rcippo~rc~rsis.  

The collection from the Tale Sap, a lagoon connected with the Gulf of Siam by 
lrleaiis of a comparati\.ely narrow channel, contains the largest number of species, 



Crustacea Decapoda and Stomatopoda. 223 

forty-seven forllls being represented. At the mouth of the Patalung river and in 
the inner of the two lakes of which the Tale Sap is composed, the water was Ires11 
at  the time when the collection was made and probably remains so tl~rougllout the 
year. In the channel between the two lakes and in the outer lake it was brackish, 
specific gravities falling between 1.oo15 and 1.0085.' 

The following species were obtained in these two regions :- 

Fresh water. 

Paratelphusa (Paratelphusa) germai~zi  Palaemon elegans, de Man. 
(Rathbun) . Caridina pro$i~zqua, de Man. 

Palacmon carcinus, Fabricius. , , gracillima, Lanchester . 
,, Lnnchesteri, de Man. ,, nilotica, subsp. macrophora, nov. 

OUTER LAKE OF TALE SAP AND CHANNEL BETWEEN LAKES. 

Brackish water. 

Rhyncho$lax exiguus, Kemp. Dorippe astuta,  Fabricius. 
Gelasimus annulipes,  Latreille. Cliba~tarizcs longitnrsis (de Haan). 
Dotilla wichmanni,  de Man. Diogenes nvarzts, Heller. 
Camptandrium scxdentatum, Stimpson. Upogebia (Upogebia) heteroclzeir, Kemp. 
Grapszts strigosus (Herbst). Palaemon carci~zus ,  Fabricius. 
Metopograpsus mcssor (Forskbl) . ,, suvzdaicus (Heller), de Man. 

I) maculatus, Milne-Edwards. Alpheus  l)aludicola, Kemp. 
Varztna litterata (Fabricius) . Caridina propirzqz~n, de Man. 
Sesarma quadraturn (Fabricius) . , , gracillima, Lanchester. 

,, haswclli, de Man. Penaeus indicus ,  var. mcrguiensis,  de Man. 
,, tncniolatunz, White. ,, carinatz~s ,  Dana. 
,, siame~zsc, Rathbun. Pe~zaeopsis  mor~oceros (Fabricius) . 

P i l u m n ~ ~ s  quadvidc~~tatus ,  de Man. ,, a.finis (Milne-Edwards). 
Scylln sevrata (Forsk3l). ,, hreviconzis (Milne-Edwards) . 
Nefilulzus Pelagicus (14inn.). Acetes i~ztlicu,s, Milne-Edwards. 
Charybdis cvucifcra (A. Milne-Edwards) . , , j nporz ic~~s ,  Kishinouye. 

,, af lnis ,  Dana. Lucifer knnscrzi, Nobili. 
,, callianassa (Herbst). Squilla scovpio, Latreille. 

Ebfllia ~~cterocltaLaza, sp. nov. ,, var. immaculata, Kemp. 
Philyra sexangula, Alcock. ,, nepa,  Latreille (Bigelow). 

,, olivncen, Rathbun. ,, intrrvtcpta, Kemp. 

Squilla raphidea, Fabricius. 

It is probable that a considerable nuniber of the brackish-water forms are merely 
casual or seasonal imnligrailts to the lake and do not inhabit it permanently; the fact 
-. - -  -- . ~-~ 

- - - - -  - .. ~ 

' N r n r l ~  all tllr ~pec ie s  vere frn111d in water the specific gravity of which varied lrolu r . r n J S  to  I . ~ , X (  (corrected). 
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that the specin~ens viere all collected a t  one season renders it impossible to de- 
termine the precise status of individual species in this respect. I t  is none the less 
possible to institute a coln!)arison wit11 the 1)ecapod and Ston~atopod faulla of the 
Chilka 1,ake on the Orissa coast of the Ray of Rengal. The two lagoons are in many 
respects closely similar : 130th are shallow, with a muddy bottonl, both are connected 
with the sea and it is practically certain that in the outer part of the Tale Sap, as in 
the Chilka Lake, the salinity of the water varies considerably a t  different times of the 
year. One essential difference must be noted,-that in no part of the Chilka T,ake 
does the water remain permanently fresh ; but this discrepancy may be obviated by 
collsiderillg for comparative purposes only the fauna of the outer lake of the Tale 
Sap. 

Of the forty-one species of Decapods and Stornatopods which we regarded as 
permanent inhabitants of the Chilka Lake fifteen were found in the Tale Sap, 
namely :- 

Cnmpta~zdv i r tm  sexdcn,lat ~ u r n ,  Stimpson. .4 lphe14s palz~dicoln,  Kemp. 
Vnru l ta  litteratn (Fabricius). Cnr id ina  propilcqrtn, de Man. 
Scyllir serrcrtn (Forskal) . Penneus  carinatzbs, Dana. 
N c p t ~ ~ ~ t r ~ s  fielngicus (1,inn.). Penaeofisis monoceros (Fabricius) 
('libagr(rvircs loilgitnrsis (de Haan). , , a f i n i s  (Milne-Edwards). 
Dioge~rcs t r~ l t r  Y I I S ,  Heller. Llccifev hanseni ,  Nobili. 
IJpogchi(r (IJfiogchirr) Izetcroclzeiv, Kemp. Squi l la  scovpio, 1,atreille. 

.Sqztil/rr scorpio var. immncu la ta ,  Kernp. 

The majority of these are species of very wide distribution, found in the open sea 
as well as in backwaters, and are consequently of little importance for comparative 
purposes. The occurrence of C i r m p t ~ z ~ z d r i u m  sexdenta tum,  Ufiogehia hctevochciv, Alphe,~,ts 
palr~dr'cola and ('czvidirc(t propii~qcrn appears, however, to indicate a real relationsllip 
between the two faunas; it is also noteworthy that the species of two Oxystome genera 
found in the Tale Sap are closely allied to those obtained in the Chilka Lake. The 
fauna of the Tale Sap, like that of the Chilka I,ake, has little in common wit11 that of 
the (;angetic Delta, tliough the delta occul~ies a position intermediate between the 
two lagoo~~s  so far as the coast-line is concerned. 

The Tale Sap collection is not rich in undescribed species but in a number of 
cases considerable additions are made to our k~lowleclge of the geographical distribu- 
tion. 

The collection also contains a number of species found about fifty miles to the 
south-east of the Tale Sap in the Patani river, below the town of Patani in the Siamese 
Malay States. These specin~ens belong to  sixteen species and were all obtained i n  
water that at  the time of their capture was quite fresh ; the situation ill which  the^ 
were found was, however, subject to tidal influence and there call be no doubt that all 
the species are at  times brought into contact with brackish water. The Following 

forms were found in the E'atani river :- 



Crustacea Decapoda aurl Stoinatopoda. 2 2 5  

Varuqza lztterata (Fabricius). 
pyxidognathz~s deiarzircr, de Man. 
Scsarma edwardsi, de Man. 

, s i a m e ~ ~ s e ,  Rathbun. 
Clistocoeloma mcrguzense, de Man. 
Palaemo~z carci~zus,  Fabricius. 

srcnda icus (Heller), de Man. >, 
, Iamfirofius, de Man. 

Acetes ja$onicz~s,  

Lenndev ~ o t a m i s c i ~ s ,  Kemp. 
Car id inn  $rofiinqzca, de Man. 

,, hrttclzydactyla, subs]). pcnilzsu- 
lar is ,  nov. 

,, gracilirostris, de Man. 
,, webrri, subsp. sumatrerrsis, de 

Man. 
Acetes erytlzraez~s, Nohili. 
Kishinouye. 

4 number of these species were also obtained in the Tale Sap. The most interest- 

ing are the scarce Pyxidognathus  dciarzira, the Lcnlztlrr and the subspecies of Car id inn  
Draclzydc~ctyla, a sl~ecies that in its typical form i q  known only from Celebes, Flores and 
Saleyer. 

Inditches in the vicinity of the Patani river Poratelfilzusa gevmni~z i  (Rathbun) 
was found. 

Dr. -4nnandale also made a small collection a t  Penang. Six species were obtained 
on the island, for the most part in a hill stream in the Botanical Gardens, and six a t  
the mouth of the Prai river on the mainland opposite Penang ; the latter were found 
ill water of considerable salinity. The species are :- 

Sesarma sp. Lea rzder fiotanzzsczcs, Keinp 
Potam011 (Po tamo~z )  stoliczkanum (Wood- C n r i d i r ~ n  hrach?~dac t~~ la ,  subsp. pcninszl- 

Mason). lar is ,  nov. [Man. 
Pfllflcmon ~ i e ~ l c c l ~ ~ s ,  de Man ('arid71aa wc/~rj , i ,  subsp. s~ tma t rens i s ,  de 

Lfetofio?r.(rfis/4~ nincitlatr~s, Milne-Edwards. Clibannrrus $ndnve?zsis, de Man. 
, , quodrzdrittnt14s, Stimpson. Lcnnder srmrnclrrrkl, de Man. 

l\lvomrlrrpfie panu losn  (A Milne-Ed- -1crtrs rrvtl lrnrus,  Nobili 
wards) 

111 arlclition there are single cxalnples of Pamtel~l i~rrs tr  (Ptr i ,a tr l+h~~sa)  i~rcer tn ,  Lan- 
cllester, from the Sillgapore Rotallical (>ardens and of Scsarrntr n~zdcrsorzi, de Man, 
from Kantan in 'l'rang. 

To my account of this exteiisive collectioi~ I have added a description of a very 
Illteresting Gral~sirl (.Ccsni,~ntr foxi)  presented to the India11 Museum by Mr. R.  H. 
Huxtoll and ohtainecl at  the unusual altitude of 2000 f t .  on 1,angkawi I .  off the west 

of the Malay Peninsula. Reference is also made to a Javanese collection of 
Decal)ods, conlprisitlg six species, killdly obtained for us by the late Dr. W. C. Has- 
sack. All these had already beell recorded from the island by Dr. J .  G. de Man. 

Indealillg with certain groups of sl,ecies conceriling wllich our ltno~vledge was more 
tllas Or(lillaril~ deficient, I have h,olld it advantageo~~s to work through portions of 
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the undetermined Inaterial lying in the Indian Museum and to  present the results con- 
currently with those derived from Dr. Annandale's collection. The literature of the 
subject being so widely scattered I have found tha t  a great economy in time is effected 
by this procedure, and the conclusions reached are, I believe, of n ~ u c h  greater value 
than if either collection had been examined separately. The groups treated in this 
manner are (i) the Hyn~enosomatidae, (ii) the species of Lenizdcr alliecl t o  L. styli/cvzts, 
Milne-Edwards, (iii) the Atyid genus Pnvrrtya (= Xiphocnrid iua)  and (iv) the Penaeid 
genus Acctrs. On these groups separate reports, including descriptions of a number of 
the new species, have been already published in Vol. XI11 of the Records of tlze Z~zdian 
. l r l l s r~ l l?~~ .  

Dr. Annandale has generously presented a complete set of the specimens he ob- 
tained, together with the types of the new species and subspecies to  the collection of 
the Zoological Survey of India (Indian Museum). 

Family HYMENOSOMATIDAE. 

111 the course of his tour Dr. Annandale obtained two species of this interesting 
family, both apparently new. Descriptions of these forins have been published in 
Vol. XI11 of the Records o/ tllc Ilzdiafz Mzrsezrm in a paper devoted mainly to the 
elucidation of the Indian representatives of the  family. I n  this paper I have 
attempted a revision of the genera and have pointed out  tha t  the Indian species 
referred by Alcock to  H y m e ~ z i c i ~ s  should more properly be grouped under Stimpson's 
Rlty~tcl~o,bltr.r. Dana's Hyr~zclric.trs is in Iny opinion synonymous with White's Hali- 
cnrcirirrs. 

I t  is unfortunate tha t  both Dr. Tesch and I shoulcl have been occupied with this 
fanlily a t  the same time without knowledge of each other's work. Tesch's report on 
certain crabs obtained by the, ' Siboga' Expedition, publislied only five months after 
ni? awn Inper, also contains a revision of the  genera of this fanlily. I n  the aplllica- 
tion of R l r ~ ~ ~ r c l ~ o p l a s  we are, for the most part, in agreement ; but  Tesch retains 
Hynzcil icr~s as a distinct genus and in less important details our work shows a nulnber 
of discrepancies. 

Rhynchoplax introversus, Kemp. 

1977. 1~hy1r~hoplrr .v  i~ t l ro i~ i~ . i r r . s .  Kemp, R r r .  l i r d .  ,l.Itrs.. XI11 p.  7-62, figs IIir-c .  

This species, which is readily distinguished from any other by the peculiar form 
of the lateral border of the carapace, is based 011 two speci~netls obtained in 
Tai-HU lake in China, living in water tha t  is quite fresh a t  all seasons of tile Year. 
The rnly other Hymenoion~atid known from fresh water beyond the reach of all tidal 
ir~fluence is Hr~l i cnrc i~ lus  Itrcztsfris (Cl~ilton) ' which has been recorded from t-lustralia) 
New Zealand and Norfolk I .  

- - 

I Dr. Tescl~ places Hcss's H. l i r e f l l r  and Haswell's H .  v o s l m ~ o  ulldcr Rh~nchoplnr. arc or dill^ to lily views 

p e c i r s  arc to bc referred to Hnltrnrrilt~rr o r ,  if it really be distinct frolll the latter, to I l ~ n ~ c n ~ c ~ i r .  This is certainly true 

uf Hns\\.cll's species of wllich I Ila\.e areal specimens. 
* Chiltoll. 7 r n r r s .  .\-. %cnlor,d I r z r l . ,  S L I \ ' ,  p. 1 2 8  ( 1 9 1 2 ) .  
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Rhynchoplax exiguus, Kenlp 

1917, IIItyizcho~Ii~\ P X I ~ U I I S ,  K e n ~ p ,  R ~ L .  Inn. ,ldirs., X I I I ,  p 260, fig. r o  

. i\ very snlall species without any strongly marked characteristics. Ten apecinlens 

were found by Dr. .Anna~~dale in the outer part of the Tale Sap, on the ~nainland 
opposite the western end of Koh Yaw They were living in lunlps of turf that  had 
fallen into the lake owing to the undermilling of the bauks The specific gravity of 

the water was about 1.00625. 

Family OCYPODIDAE 

Subfamily O C Y P O D I N A E .  

Genus Gelasimus, Latreille 

GeIasimus annulipes, Latreille (Milne-Edwards). 

r ~ o o .  (;elasilr~~l.s onnrrlifics, Alcock, Jo i r r~ t .  . i s i a t .  Soc. Beirgnl, I,YIX, 11. 3 5 3  

1915. (;elnsi~izt~s nrtitulifir:~. K e ~ n p ,  Morn. 1nd .  ddlls. ,  V .  p. 221. 

X colony of this abundant species was found by Dr. Annanclale a t  Kaw Deng a t  
the 1nout11 of the Tale Sap. The claws of large males were of a pale dull yello~fr colour 
in life. No specinlens were observeel inore than a few hundred yards ~vithin the ~nouth  
of the lake, the water being practically as salt as that  of the Gulf of Siatn. 

Subfamily S C O P I M E R I N A  E .  

Genus Dotilla, Sti~npson. 

Dotilla wichmanni, de Man 

1892. 1)ofilln wichrrrn~riri, cle Mae, in \5Teber's Zool. Ergehrr. R[8 i sc  ~Vicder l t r~r~l .  Osl -Igtd., 11, 

11. pl. xviii, fig. 8.  

IXg5. /.)olilln 7aiclanzn~r1ri, de Man,  Zool. Jahub., Sy s l . ,  V I I I ,  11. 577 .  
19x0 Uolilln wich~~tnn, i i ,  Kathbun,  Dogask. Fid .  Srlsk.  .Skri/ / .  ( 7 ) )  A'nl~rvz~id. og d lo lh . ,  V ,  p 324. 
1918. 1)olillir wiclr~rrrr~r~ri, Tesch, Drcnp. Bmchyrrr. ' Sibogtr ' -Expet l . ,  I ,  1). 45. 

A large number of speci~nens were obtained a t  Kaw Deng a t  the mouth of the 
Tale Sap on the opposite side of the channel from Singgora. 

The series includes some very fine individuals with carapace nearly 8 mm. in 
length ancl consequently much larger than any of de Man's original s p e c i ~ ~ ~ e n s ,  none 
of wl~icl~ exceeded 5 m111, In males between 6 and 8 lnm. in length the carapace bears 
three large angular projections on either side ; two of these are situated, one behind 

other, on the outer side of the deep groove that borders the lateral margin, while 
the third, whicl~ is Inore sllillose ill cllaracter and possesses a corneous apes is situated 
on the side-wall, iu~media te l~  beneath the small tooth that  defines the upper and outer 
lilllit of the orbit (text-fig. I ) .  These projections are not seen in females or slnall 
n~ales. 

In 1:lrge males, also, there is a short but high ridge on the inner face of the carpus, 
situ;lte(l close to tlic meral articulation and easily visible in clorsal view. There is 110 
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great difference between large and small specimens in the form of the fingers of the 
chela, the largest examples possessing inerely a low crest in the rniddle of the dac- 
tylus. 

De Man compares this species wit11 D. sz~lcala and remarks (p. 311) " Das ster- 
nun1 ist iiberall glatt und zeigt nicht die fiir D. /c?zcstrata characteristischen, durch- 
sichtigen stellen ; wahrend aber die einzelnen seginenten bei D. sulcatn leicht convex 
erscheinen, sind sie bei der neuen Art stark abgeflacht oder leicht concav, sowie deut- 
lich gerandert." On comparing the species with D. myctzrozdes it is, however, evident 
that the slightly concave areas that occur on each sternal segment and occupy nearly 
the whole of the space between the legs and the abdon~en are true ' tympana ' and 
that so far as the sternum is concerlled the difference between D. wichmarcrci and 
Hilgendorf's D. fertcstvato rests merely in the number of segments on which 
' tympana ' are found 

FIG. I .-l)ollr/ri wit kmanni, de Man 
Adult male. 

Dr. Xnnanclale notes that the ' runs'  made by this species are not so carefully 
collstructed and t l ~ c  pellets of sand not so tidily arranged as is the case with the 
species found living on the western side of the Bay of Rengal. 

Dolrllrl a~iclrrnclurtl has not liitl~erto been recordecl froin Indian waters, but has, 
ho~vever, recentls been obtained in the Xndaman Is. The specimens, none of which 
are of large size, were found living 011 the sandy shores of Corbyn's Cove South, not far 
from Port Blair. The species has bee11 reported from Celebes, Makassar and Atjeh in 
Sumatra (de Man), the Talaut Is. (Tescl~) and from the coast of Kol~  Kong in the ( h l f  
of Siam (Rathbun). 

Genus Tympanomerus, Rathbun. 

Tympanomerus deschampsi, Rathbun. 

1914. ?'ynipnr~onrrrrrs descIr~r~,rp.si. Rathbun, Proc. [ I .  S. N R / .  ,111ts.. XL\'I, 11. 356. pl. xxxii. 
P I .  xxxiii, fig. I .  
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A single fenlale with carapace gfr inm. in breadth was obtained by Dr. Annalldale 
at the edge of the Whallgpoo R. ,  j to  10 iniles below Shanghai. I t  was found in a 

burrow above tlie water-line in mud which was rapidly harclening. The water in 

the river a t  the point where the specinlen was taken is quite fresh a t  all seasons. 
The species is readily distinguished from T. stapleto~lz,  de Man, by the characters 

given by Miss Rathbun ; it has been recorded from Shanghai, where the type speci- 
meiis were obtained, and from Korea. 

Subfainily AJACROPH'I'HAL.\Z I N A E .  

Genus Camptandrium, Stimpson. 

Camptandrium sexdentatum, Stiinpson. 

1907. Cngtrptu~rduif~rrz serderrlrrl~rrn, Stimpsou, Srrrilhs. .If isc.  Coil., XLIX, p. 138, pl. xvii, fig. 4. 

1915. I'nmptnrrdrit~rrt sewdcr~lnlrrrrz, Kemp, ;VI/lorr. I d .  .llrrs.. V .  p.  236, pl. xii, fig. 6. 
1918. f ' ~ r r n p l n ~ ~ d r i ~ t m  s~wdc~~tnlorrr ,  Tcsch, D c c i ~ p .  B r n c h y ~ ~ r .  ' Sibogn '-Ewfied. .  I ,  p 65,  p1. v ,  

fig. 3. 

- Dr. Tesch has recently redescribed this species. In the account which I pub- 
lished in 1915 I placed the gellus ill the Grapsidae and in the subfaillily Vartuiinae, 
being under the impression that it \%.as remotely allied to Eriochrii,. Dr. Tesch, who 
has had the advantage of examining an adult tnale, considers that it belongs to the 
Ocypodiclae and to the subfalnily Macrophthalininae and is not distantly related to  
Pavacleistostorrza. With this view I concur. 

Two females of this rare species, with carapace 7 . 2  and 6.7 inin. in breadth, were 
found by Dr. Annaildale in the Tale Sap. They are a trifle snlaller than the dead 
female found in the C!lilka Lake ( v .  Kemp, lor.  ci t . .  text-fig. 13) ; the sculpture of the 
carapace is crisper, tlie trailsverse ridge on the hrancl~ial and cardiac regions being 
more sharply defined and the antero-lateral teeth Inore prominent. 

The speciineils were found in the channel opposite Singgora on a bottom of nlud 
and dead shells at  a depth of 44 metres and in the middle of the outer lake, N. of Koh 
ya\\., 011 a bottom of sticky mud a t  a depth of 2& metres. 'I'he s1)ecific gravity 
of the water in tlie foriiler locality was 1.00625 ancl in the latter 1.ooj5 (corrected). 

The species has heen recorded froin Hoilg Kong (Stiinpson), the Bay of Batavia 
(Tesch), the Chilka Lake, Orissn (Kemp) and Ennur backwater, Madras (Kemp). 

Subfainily G R A  P.TlNAE.  

Genus Grapsus, 1,amarck. 

Grapsus strigosus, (Herbst) 
19(10. ( ~ r q ' x ! t s  slrr~osrrs. Alcock, [nurtr. . Isin/.  Sor .  Brrrgrrl, LXIX, p. 393. 

-1 single dead spcci~~len wit11 calapace 34 nim in h~eadt l i  was found a t  the mouth 
of Tale Sap T l ~ e  species is probably not an  inhabitant of the lake 
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Genus Metopograpsus,  Milne-Edwards. 

Metopograpsus messor, (Forskll) i~Iilne-Edwards. 
1900. .IIeto~ogrnpsirs messor, Alcock, J O I ~ Y I Z .  Aszal Soc Rcngnl, LXIX, p. 397. 
1018. JIclopogr~iprrrr rnrssor. Tesch, Decnp Brarhyrrv. ' Sibojin ' -Exbed. ,  I ,  p. 79 

Two dead specilnens were found a t  Kaw Deng at the mouth of the Tale Sap. 
The carapace of the largest is 20 n i~n .  in breadth. 

Metopograpsus maculatus, Milne-Edwards. 
1300. ~llclopogrnpsirs rrrocrdntrr.s, Alcock, Jorrm. Asirit. Soc. Bcngal, LXIX. p. 398 
1018. i l l r lo~ogr~rpsrrs  ~nncirlti!trs, Tesch, Decnp. Brnchyur. ' Sibogft ' - E x p c d . ,  I ,  p. 80. 

Two examples of this species, including an ovigerous female with carapace zz  
11im. in breadth, were obtained a t  the tnoutll of the Prai River, on the mainland 
opposite Penang ; they were living under stones on a nlucl flat exposed a t  low water. 
Two others were found under stones on the shore of Koh Yaw in the outer lake of the 
Tale Sap. The specific gravity of the water a t  the latter place (corrected) was 
1.00625. 

Metopograpsus quadridentatus, Stimpson. 
1858. dletopogr~ipsirs qirndridenlnlus. st imp so^^, Proc. ilcarl. Sc i .  Philadelphiti, p.  102. 

1883. .IIclopogr~ipsrts qr~ndridentnlrts. de Man, Noles L c y d e ~ ~  .Ifris., V ,  p. 158. 

1895. .1Iclopogrnpsl~s q~iadritierilri!r~s, de Man, Zool. Jnhrb.,  Sys t . ,  IX, p. 7G, fig. 16. 
1901. l l I ~ t ~ ) p o g ~ u ~ ~ ~ ~  qrrndridcn/al~rs, Nobili, Roll. A,l?rs. l'orir$o, XVI, no. 397, p. J. 

1907. .Il~~lopugrrrpsrr.s qrrndri~lc~~Lirl,rs, Stimpso~i, S~rzilhs, 11,Iisc. Coll., XLIX, p. 115, PI. xvi, fig. z. 
1910. .1I~.lo~ogriipsrrs yiindride~rl~rlirs, Rathbun, L)anske I'iti. Selsk. Shril l .  (7)) nattrrvid. og 

ktl(ilh., V, p. 325. 
I I ) I H .  . \ f ~ l o I ) o ~ r a P ~ ~ r ~  r~rrndridorlalfrs. 'l'esch, Decap. Ur~tchytrr.  ' Sibogrr '-Experf. ,  I ,  1). 7'). 

Five specilnel~s were found in company with i1J. lrcaczclntus a t  the mouth of the 
Prai River near Penang. In  the largest example, a male with carapace 20.5 mm. ill 

length and 24.75 mm. in breadth, the chela precisely resembles the figure given by de 
Man (loc. cit . ,  1895). 

.\I. y~tndr ideulnt~ is  has not so far been found in Indian waters. I t  l ~ a s  been re- 
corded from Macao (Stimpson), Amoy (de Man), ' Malacca ' (de Man), Borneo (Nobili) 
and from the east coast of the Gulf of Sialn (Rathbun). 

Subfalllily VA RUNINA E .  

Genus Varuna, Milne-Edwards. 

Varuna litterata (Fabr.), Milne-Edwards. 
1900. Pnrrctla li!lernln, Alcock, Journ.  Asirrl. Soc.  Rengnl, LXIX, p. 401. 

1c)I.j. Varirrza lillernltr, Kernp,  M C I I I .  I ~ i d .  M L I S . .  \', 1). 2.32. 

Several specimens were obtained in the outer lake of the Tale Sap, a t  and near 
Singgora and a t  Koh Yaw. They were found in fisl~erlnen's nets, under stones on the 
shore, and in pools and clitches. The specific gravity of the water in which they were 
taken varied from about 1.004 to 1.0085 (corrected). Crabs of this species were also 

taken in the Pataili River, fifty miles to the south-east of the Tale SaP, in water that 
was quite fresh, tl~ougll subject to tidal influence. 
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Geuus Eriocheir, de Haan. 

Eriocheir japonicus (de Haan).  

1 R j g .  f;ropsrts (Evioclteir)  ~ r r p o n i r r ~ s ,  de FIaan, in Siebold's I;(rrfn:r / o p o ~ t i r o ,  Crzrsl.. p.  59, 
111. xvii. 

This is the cornlnoll edible crab of the main island of Japan and is ?old in large 
nulllbers at  Kyoto. It is said to be migratory in habit, lnalcing its way towards the sea 
or into lakes after heavy rain. There is a speci~nen in the Otsu laboratory from tlle 

southern end of Lake Riwa, but Dr .4unaudale was unable to find examples in the 
lake in October and November 1915. Young and half-grown specinlens were abun- 
dant in the main channel of the Yodo River, just above @aka, a t  tlle beginning of 
December The species does not appear to have been found in the sea ; i t  has occa- 
sionally been recorded from brackish water, but is almost always fo~uld in water that  
is quite fresh 

Four very large specimens obtained in the Kyoto market and said to have come 
from Echizen province to the north of Take Riwa yield the followillg measurements 
(in mm.) :- 

'3 d 0 Y 

Length of carapace . . . . 83 82 ti7 66 
Greatest breadth of carapace . .  94 91 7 3 72 

Length of chelipede . . . . I34 130 70 75 
Length of chela . . . . 82 82 4.3 4.3 
Breadth of chela . . . .  -15 44 2 2 21 

1,ength of second walking leg . . 155 151 123 128 

In the largest males the whole palm on both outer and inner sides, except for a 
small area at  the proximal end of the lower surface, is thickly covered with woolly 
hair, 1vhic11 also invests the anterior ~nargin of the carpus and the base of the dactylus. 
In other males, with carapace about $3 nlm. in length, the hair is less abundant ; the 
entire lower surface of the palm is bare, on the inner side there is only a comparatively 
small patch in the neighbourhood of the finger-cleft and there is very little on the 
anterior ~nargin of the carpus. 111 males between 11 and 12 mm. in length the chela 
1s apparently nude, but on close i~lspection is seen to be largely covered with a fine 
and very close pubescence. 111 these smallest individuals the carapace is flatter and 
its antern-lateral ~nargins are straighter than in adults. 

Eriocheir sinensis (Milne-Edwards). 
1854. Eriochirrrs s i , r o r ~ i s .  Mil~~e-Qdwartls.  . 4 r rh .  .\Trrs. H i s / .  ~ r , r l .  Pnri.5. VII,  p. 146, pl.  is. 

figs. I -1c .  

1RRo. Eriocheiv si,r:vrsis. Kingsley, P r o r .  .4c:rd. Sci. Plrillrdclpkirr, p. 210. 

The collection contain? large lnaIe and female from Moo-Too, Tai Hu, K i a n ~ s u  
l'rovince, China, and a n u m b ~ r  of Y O U I I ~  illdividuals obtained in the Whangpoo River, 
betweell Shanghai and Wmstlng a t  depths of 54 to 71 metres. The carapace of the 
lal'~est sl,ecin~e~l is 54 ~l ln , .  ill Icllgtll. 
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In young examples, as in E. japoizzcus, the antero-lateral borders of the carapace 
are much straighter than in adults and there is less hair on the hands. In a male 
with carapace 15 n11n. in lellgtli the hair is restricted to the outer surface of the 
chela and it is completely absent in all specimens under 12 mm. in length. The four 
teeth on tlie front are very sharply pointed in adults, but much blunter in youllg in- 
dividuals. 

Erioclzeir. vcctrrs ' (Stiinpson) is perhaps merely a s y ~ l o n y ~ n  of this species. I t  was 
described from a specimen 0 . ~ 2  ins. in length and is chiefly characterised by its 
straighter lateral margins and blunter frontal lobes, thus closely resembling the 
y0ur.g of E. s i~re~zsis .  

Dr. Annandale inforins lne that this is the common edible crab of Shanghai and 
is to be foutid on sale in all the village markets round the Tai Hu, where it is chiefly 
captured in narrow creeks. Doflein ' records tlie species from Shasi on the Yang-tse- 
kiang, 1300 kilometres from sea, and also from brackish water in the neighbourllood 
of Shanghai. 

E r i o c h e i r  Iep togna thus ,  Rathbun. 
1914. Eriocheir lefitogrrolhr~s. Rathbun, Pvoc. ( 1 .  S .  Nnt .  Mus. ,  XLVI, p. 353, pl. xxxiii, 

figs. 2 ,  3 .  

To this species I refer a small ~ r ~ n l e  with carapace 9.1 mm. ill length and 9.6 mm. 
in breadth. It agrees on the whole very well with Miss Rathbun's description. The 
edge of the front is almost straight, only very obscurely trilobed, tlie postero-lateral 
margins of the carapace are parallel rather than convergent and the hindmost tooth of 
the antero-lateral border is extremely small and inconspicuous. The outer surface of 
the palm is bare, as in the type, but there is a dense patch of woolly hair on the inner 
side, extending on to the base of both fingers. 

The granulate ridge, anteriorly concave, that runs inwards from the hindmost 
tooth of the antero-lateral margin is well marked ; it is filler ancl less elev,~ted than in 
E .  jnfioilicrrs or E .  s i i t c ~ ~ s i s  ancl in front of it there is no trace of the comparatively 
deep depression founcl in those species. There is, moreover, a noticeable distinction 
in the size of the eyes. If specinlelis of similar dimensions he co~npared it will he 
seen that the cornea is ~nuch  strialler in E .  lefitoglznthrrs than in the two allied species 
and is decidedly narrower that1 the basal part of the stalk. The most obvious 
character in \vhich the species differs from other ~neinbers of the genus is, however, 
tlie presence of only three instearl of four teeth on the antero-lateral margin of the 
carapace ; this feature seems to have escaped hIiss Iiathbuu's attention though it is 
clearly sliowii in her figure. 

The single specimen was found in company with young E .  sz~ierzsis in the 
Whangpoo River, between Shanghai a ~ i d  Woosung at a depth of ,;& to 79 metres. I t  

was found in pure fresh water. 
The female described by Miss Iiathl~un was 1 o . 0  mnl. in length and 11.6 mm. in 

breadth and was obtained a t  Shanghai. 
~ - -. - -. . . . - . 

I Eriochirtrs rcc/rrs, Stimpson, I ' ror.  Acnd. i\'nl. Scr . ,  Ph i ln lc lphzn,  S ,  p. 1 0 3  (1354) and S ~ n i l h s .  A l i s c .  Coil . ,  XLIX, 
p '25 (1907). 

9 Doflein, Abhanrl l .  K .  Bnyer, Aknd.  M'rsr., XXI,  p. f 3 5  ( 1 ~ 2 ) .  
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Genus Pyxidognathus, A. Milne-Edwards. 

Pyxidognathus deianira, de Man. 
1888. Pyxidog~tolh~ts  deinr~ircr, d e  Man,  Jozrr~r.  Linn. Soc.  Zool. ,  XXII, p. 148, pl, x, figs, 4-6. 

Dr. Annandale obtained a single specimen of this scarce species among the roots 
a dead palm trunk in the Patani River, below the town of Patani in the Siamese 

Malay States. The individual is a Inale with carapace 9 mm. in breadth. Except 

for the slightly more acute teeth on the antero-lateral margin of the carapace, the 
specimen bears the closest resemblance to  two smaller males, co-types of the species, 
that are preserved in the Indian Museum. 

The species has hitherto been recorded only from Mergui, where it was obtained 
in mangrove swamps. 

Subfamily SESA R M I N A E  
Genus Sesarma, Say 

Sesarma quadratum (Fabricius). 
1887. Srsnr~rrn grtndrnto, de hfan, Zool. Jnhvb.. S y s l . ,  11, p. 683, pl. xvii, fig. 2. 
189% Sesnr~nn qzlndrnlo, de Man, Notes Lc\*den ,V11rs , 911, p. 99. 
1892. Scsnrrnn q f ~ a d r a t n ,  de Man ,  in  Weber's Zool. Ergcbn. Rcise Niedevl.  Ost-Znd.,  11, p. 328. 

1895. Sesnr~n.r (Parnscsrrrrtro) qundrcrtn, de Man, Zool Jnkrb . ,  S y s t . ,  IX, p. 182. 

1917 Sesnn,tn (I'nrascsavmn) fllicfllo, Tesch, Zool. i l t cdzd .  iVIrfs. L e ~ d e n ,  111, p. 187 (syf l . ) .  

Several specimens were found a t  different places in the outer lake of the Tale Sap 
(Kaw Keoh, Kaw Deng, Koh Yaw and Singgora) ; they were for the most part found 
under stones or running on th r  shore a t  some distance froin the water. All appear 
to belong to the true S .  gundralztm as redefined by de Man. 

Sesarma haswelli, de Man. 
1888. Scsnrr~rc~ h~r.s7uelli~ de Man,  Jortvn. Lirrir. Soc . ,  XXII, p. 175. 
1917. Sesnmrn (Clzzvor~tnrttes) hnsisclli, Tesch, Zool. .lt:*dcd. M I I S .  L e i d o t ,  111, p. 158. 

A single exainple of this species, an ovigerous female 16 inm. in breadth, was ob- 
tained by Dr. Amandale near Singgora. 

Alcock ' included S .  hnswclli, aloilg with .S. lividunz, A. Milne-Edwards, and 3. 
dlbsstbmievi, Milne-Eclwards, in his synonymy of S .  bidens (de Haan), being evidently of 
the opinion that the five forms distinguished by de Man in 1888 in his " section C" 
(ioc. ci t . ,  p. 175) were oilly based on individual variations of a single wide-spread 
species. De Man in 1902 ' dissented from Alcock's opinion. 

111 the Illdial1 Museurn are preserved the type of S. Iznswelli, other specimens from 
Mergui originally determined by de Man as  S. lividtr, a large number of examples 
examined by Alcock and several additional sainples obtained in recent years. 

011 examining this material I find little difficulty in separating it into groups, 
corresponding to those that de Mall and Tesch recognize as distinct species. I have 
110 doubt that Alcock formed a wrong estiinate of the variability of the forms in- 
cluded in the bidcfis-group and that it will be necessary to subject the Indian material 
to a thorough revision. 

-- .- . . -- 
' A'cock, /ou*rl. Asial. S O ~ .  B E I I ~ R I ,  LXIX, p. ~ I S .  
' nc Mnu. A h h ~ l d l .  Se,tck. ?rolirr/ .  Ces..  I;mt,k/rrrl, XXV, p. 538 (1902). 
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I t  should be notecl that  the specimens from Mergui, recorded by de Man in 1888 
under the name S.  liilidii, have since been described by him as a new species-S. 
orr~~clrophorn.' 

S e s a r m a  a n d e r s o n i ,  de Man. 
1888. St~sorrrr~r airrlt~rro~ri. d e  Atan, Jorrrir. Lirrqi. Soc., X X I I ,  p. 172, pl. xii ,  figs. 1-4. 
1 9 1 7 .  S ~ s n r n ~ n  (Pnrrrscsnrirln) n~rrlersorri, Te sch ,  Zool. !\IL.t/ed .Ifirs. Leir/:,ir, 111, p. 129. 

-4 single specimen, with carapace 8.6 mm. in breadth, wai obtained by Dr. 
Xilnandale a t  Kantang in Trang, on the west coast of peninsular Siam. I t  was 
caught running on the piers of the landing stage above water-level. 

S e s a r m a  e d w a r d s i ,  de Man. 
1888. Scsrrrrirrr edw~rvdsi, d e  Man, Jo t lm .  Linrz. Soc . ,  X X I I ,  p. 185, pl. xiii, figs. 1-4. 
191 7. Scsnrrrrn (Sr~snrrrro) eriwnvdsi, Te sch .  Zool. :Mrdetl. !\.lids. L e i d ~ t l .  111, 1). 147. 

Two males and one female, the largest with carapace IS* mm. in breadth, were 
found in the Patani River in the Siamese Malay States. The specimens were obtained 
in fresh water, but in a locality subject to tidal influence. 

S e s a r r n a  i n t e r m e d i u m  (de Haan). 
1805. Srsarrrr!i irrfrrrirc~firr, Heller, Rcise ' Novnrn '. f 'vr~s l . ,  p. 64. 
1r)rR. Srsarrrrn (Sesnrrirn) iirlc~rnzedirri~t, Tesch ,  Zool. J l e d d  .Ifrrs. Lcidt.rr, 111, 1'1). I&.  243 

Two males from Shanghai arc referred to  this species. The carapace of the 
larger is 27 mm. in length and 31 mm. in greatest breadth ; that of the smaller is 

17'5 mm. in length and 20.8 mm. in breadth. In 
both specimens there is a siiigle well marked tooth 
on the lateral margin behind the extra-orbital 
angle, but further back there is scarcely a trace of 
a rudimentary third lateral tooth, such as has 
been described in certain Scsnvma referred to this 
species. 

a. The crest on the upper margin of the merus 
of the chelipedes does not possess a subterminal 
tooth, as in S .  tetrngoilum ; the upper surface of 
the carpus is smooth and its inner margin bears a 
few small tubercles, but is not toothed. The up- 
per margin of the pa1111 is defined by an obscure 
and feebly crenulate ridge ; its outer surface shows 

b. only the slightest traces of rugosity, hut bears the 

FIG. 2.-Scsnrirr~i i~rfcrriredirriir (tle Haan) .  
oblique longitudinal line referred to by Tesch. 

,! .  ,-hela of a s p e c i n l e n  27 mm. The fingers are smooth except for a slight tubercu- 
in length.  lation on the dorsal surface of the dactylus near its 

". ' d e f t  of a Vec ime l l  17.5 mln. proximal end. I11 both specimens the fingers gape, 
ill length.  

meeting only a t  the tips, the extent of the gape 
being very much greater in the larger specimen. 

~ ~ - - -  ~ 

I De 3fnll. Zool. J n h r b . ,  S y s l . ,  I X ,  p. 2 1 4  (1495) ,  and S ,  pl. x m i ,  fie. lo. 
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The walking legs are con~paratively slender. The lnerus in the first pair is about 

two and a half times as long as broad in the larger specimen, about two and a quarter 
tilnes in the smaller. 

In certain respects the two specimens obtained by Dr. Annandale do not entirely 

agree the descriptions given by de Man. In  the notes published in 1880 he men- 

tions the existence of traces of a third tooth on the lateral tnargins of the carapace 
and relnark~ that the ambulatory legs agree with those of S. tetrago~zitnz, in which 
species the merus is greatly expanded, that  of the first pair being ol~ly twice as long 
as broad. In 1887 he compared the species with the closdy allied S .  siizelzsis, Milne- 
Edwards, distinguishing the latter by the proportionately longer fingers of the chela 
and Inore slender meropodites of the walking legs. 

Dr. Annandale's specimens seem to some extent internlediate in character be- 
tween S .  interrrzedium and S .  s i ~ i c ~ z s i s  as understood by de Man. In  the comparative 
slenderness of the walking legs they incline to S. siizensis, in which the merus of the 
first pair is described as being three times as long as broad (de Man, loc. cit., 1887, p. 
670) ,  while in the proportionate length of the fingers of the chelipedes they appear to 
agree with .S. iirtennediztm. Outlines of the chelae of the two specinlens are shown in 
text-figs. 2 (1, b .  The exaniples agree very closely with de Haan's original figure, in 
which the lneropodites of the legs do not appear to be much expanded, and I have 
little doubt that my identification is correct. 

The specilne~ls recorded by de Man in 1888 from Mergui as S. iIrtermed.ia ' are 1111- 

questionably distinct ; de Man has redescribed them under the name .S. ~noeschii. '  
The larger of the two specimens was obtained by Dr. Arthur Stanley froin a 

creek near Shanghai, the smaller was found dead in a burrow on the banks of the 
Whangpoo River in the same neighbourhood. Both were from fresh water. The 
habits of the species appear to resemble those of S. delzaarri ( i n  f r n ) .  

The species has been recorded froln Japan, the Liu-Kiu Is., Shanghai and Hong- 
kollg. De Haan's suppleliientary record fro111 Sourabaya in Java requires confirma- 
tion. 

Sesarma dehaani, Milne-Edwards. 

1 .  .S~.strulr~rc (Holowbelo/5rrs) ~lehnnrri ,  Tesch. Z o o l .  dlcrled.  .\Irrs. Leidcrr, 111, pp. 143, 2j8 
( l l b l  l i t , ) .  

' 1017. Scsnrr~rtr ( N o l o m t ~ t o ~ ~ r s )  rregleclrr. Tcsch, ibitl.,  pp. 178, L ~ S .  

Examination of a linlited nu~nber of specimens fro111 both China and Japan leads 
to believe that de Man's .S. ricglecttr is not specifically distinct froin S. dckrrarzi, 

tllougll it is possil)le that the nnnie shoultl be retained in a sul~specific sense. S. ncg- 
Il'(l(z was described from Shangl~ai, and S, dclzrta~zi fro111 Japan, and the differences 

the two have recently been s~un~n~arised by Tesch (loc.  c i t . ,  p. 145). 
'*he lnaterial I have exan~i~led co~lsists of a large ancl small male and two females 

of mediulll size from the Yodo K.,  near Osaka (Yoshicla coll.), a large ~na le  froln 
. -- . ~ 

' I" M a l l ~  , / , ~ ~ ~ ~ l l .  I - i l l l l .  SCK ., X X I I ,  p. 182 (188.3). 
' ' ' e  i\lall, in Wel>er's ~ o o l .  EI:E/III. RCI.S<. N C I ~ ~ V I O , ~ , ~ ,  osl.l,!d., 11, p. 351 ,  PI.  xs, jig. 14 (1892). 
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Yokohama (Berlin Mus.), a large Inale from Shanghai (Haberer coll.) and three rather 
small females from the same locality (Annandale coll.). 

The carapace in these specimens yields the following measurements (in mm.) :- 

1 Yodo R. ,  nr. Osaka . . , d 
. .  0 

; Yokohama . . . .  d 

/ Shanghai . . . .  d 

I 

I " 

. . . .  0 

! ,? . . . .  9 

It will be seen that as regards the proportion between length and extra-orbital 
breadth there is scarcely any difference between Japanese and Chinese specimens; 
but in large males from Japan the breadth a t  the base of the penultimate legs is a 
trifle greater than that a t  the extra-orbital angles, whereas the reverse is found in the 
large male from Shanghai. The difference is an extre~nely small one. 

In large Japanese specimens the front is much more deeply excavate in dorsal 
view than in the large male from Shanghai, but this character is variable in smaller 
specimens from both localities. 

In  the large male from Shanghai the outer surface of the palm is obscurely 
granulate in its lower half, the upper half being nearly s~nooth. In the large males 
from Japan it is coarsely tuberculate both above and below. The vertical row of 
large tubercles on the inner face of the palm in the latter specimens is represented ill 

example from Shanghai by a rlutnber of inuch smaller tubercles not arrallged i l l  a 
definite row. 

The collection seems to indicate that while Japanese and Chinese individuals of 
small or medium size are altogether indistinguishable, large males from the two coull- 
tries exhibit certain small but possibly constant differences. The n~aterial a t  my dis- 
posal is not sufficient to  indicate the range of nornlal variation in adults. 

The specimens from Japan were presented by Dr. S. Yoshida ; they were obtaille(l 
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ill fresh water in the R. Yodo, above Osaka, where they run about on the piers of 
landing stages and on embankments a t  the edge of the river. 

In the neighbo~rhood of Shallghai Dr. Annandale found t l ~ e  species common, 
along wit11 S.  ilztevmedin ; though found in fresh water it apparently does not pene- 
trate so far inland as the Tai Hu.  The banks of all the small freshwater creeks a t  
Shanghai and p o ~ ~ d s  in the same neighbourhood are full of its burrows and large num- 
bers of crabs inay be seen in warm weather running on the mud. In  winter they stay 
inside the burrow, only appearing in exceptionally warm sunny weather. None 
were seen in December a t  places where they were stated by residents to be coinin011 
in summer, but young specimens were obtained by digging in einbankments near the 
Whangpoo River ; probably the burrows of the adults were much deeper. 

Sesarma taeniolatum, White. 

1900. Sesnr~rtrz tnefiiolntu~n, Alcock, Joztrn. Asint.  Soc. Bengol, LXIX, p .  419 

Nun~erous specimens, the largest an ovigerous female with carapace 34+ innl. ill 
breadth between the outer orbital angles, were obtainecl by Dr. Annandale in the 
outer part of the Tale Sap. The ovigerous female was dug from a large and not verjr 
deep burrow a t  the edge of a sinall freshwater stream near the point where it entered 
the lake on Koh Yaw. Others were taken on fishing stakes and the piers of a land- 
ing stage above the water-line. 

It  is probable that the female recorded from Singgora by Lanchester ' under the 
name Sesclunzn lafolldi, Jacq. and I,ucas12 was in reality an example of this species. 

Sesarma siamense, Rathbun. 

1910. .Ses<rvwcn (Chirontlutcs) sia,nsnse, Rathbun, Llnnskc V i d .  Selsk.  Shrill .  (7) ,  ~cot l fvv id .  og 
rrtnllt., V ,  p. 328, text-figs. 11 a-c. 

Five speci~nens are in the collection, the largest a full-grown male with carapace 
10.2 mm. in length aild 11.3 tnln. in breadth a t  the outer orbital angles. The epibran- 
chial tooth is bluntly' rounded in all the specimens and behind i t  rudimentary traces 
of a second tooth are usually visible. The large male has six sharp sp in~~les  on the 
upper edge of the dactylus ; in the felnales there are four, five or six. The striae on 
the upper surface of the pall11 bear a close reseinblance to Miss Rathbun's figure, bu t  
the very short distal stria that runs backwards froin the dactylar articulation is only 
visible in one female. 

The specinlcns were foulld alnollg roots of dead palm trees a t  Kaw Deng near 
the llloutll of tlie Tale Sap, on fisllerlnenls stakes opposite Koh Yaw in the same neigh- 
bourhood and in t l ~ e  I'atani River, soutll-east of the Tale Sap, in the Siamese Malay 
States. The water in tile first t\\lo localities was brackish, its specific gravity varying 

1.004 to 1.0085 (corrected) ; ill tile Patani River it was quite fresh whell the speci- 
Inens were taken, though probably brackish under certain conditions of tide. 

- - --_ - _ - - -  

I l*ancllester, ~ y o ~ .  Z.,OI. S O ~ .  Lo,,do~~, ,901, ,,. 550. 
"rdc Tesch, Zed. ~Vlcded. Alrrs. Lei&,,, 111, p. 164, pl. rv (1917). 
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S. siame~tse was described by Miss Rathbun from the eastern side of the Gulf of 
Siam, from Koh Kong, Koh Kut and Koh Chick. 

Sesarma foxi, sp. nov. 

I take this opportunity of describing a very interesting species of Sesarmn ob- 
tained in 1914 by Mr. B. H .  Buxton a t  a height of 2000 f t .  011 Gunong Raya, in Langkawi 
I., N. of Penang. Species of this typically estuarine genus have seldom been recorded 
from considerable altitudes, though a number have been taken on land some distance 
from the coast-line. The following list, so far as I an1 aware, comprises all species of 
the genus that have been recorded from definite heights above sea-level. 

Sesctrmu mclculntn, de Man. Halmahera, 2000 f t  
" Sesarmn maczslnta," Lailchester ( ? de Man). Bukit Besar, near Patani, 

Siamese Malay States, 2500 and 3500 f t .  
Sesnvmn tvczpezoidea, GuCrin. Halmahera, 2500 ft. 
Sesnvmlz tlzelxinoe, de Man. Andainans, 800 ft. 
Scsczmza sp. (vide anfrrr, p. 240). Penang, 1200 ft. 

FIG. 3.-Scsavmn / o x ; ,  sp. nov. 

It appears probable that in these places the .Scsnrincc have been able to adopt a 
strictly terrestrial inode of life and to ascend to collsiderable altitudes owing to tbe 
dainp climate that prevails; in the Anda~nalls the entire absence of co~npetitors in 
the for111 of Potainonidae is doubtless an iinportnllt factor. 

The carapace in S ,  /oxi is exactly quadrilateral, its length being precisely, or al- 
inost precisely, equal to its breadth; the lateral i i~argii~s are strictly parallel, the 
breadth a t  the base of the third pair of legs being equal to that a t  the outer orbital angle. 
The carapace is slightly convex fore and aft and from side to side and is everywhere 
distinctly rugose and faintly pitted. A trifoliate gastric areola is distinct and behind it 
there is a slight prominence on the cardiac region ; these areas arc n little smoother 
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than the rest of the carapace. The front is abruptly and vertically deflexed and is 

not visible in dorsal view. Wllen viewed obliquely, the edge is seen to be produced 
to two broadly rounded lobes on either side of a ~nedian excavation. The four post- 

frontal lobes are sharp-edged and present a straight transverse line ; those of the in- 
ner p i r  are broader than those of tlie outer and are sel~arated by a deep mid-dorsal 
groove that extends to the anterior end of the gastric region. Behind the outermost 

post-frontal lobes on a level with the inner angle of the orbit there is a small but dis- 
tinct elevation. The superior ~nargin of the orbit is oblique and sinuous ; the outer 
orbital tooth is sharp and rather broad, but does not extend so far outwards as the 
end of the cornea. There are two sinall epibranchial teeth, both obtuse and inconspi- 
cuous ; the breadth between the foremost pair is a trifle less than that  between the 
outer orbital angles. The lateral margill of the carapace is defined on either side by 
a sharp ridge, and the postero-lateral surface, though indistinctly rugose, bears no ob- 
lique striae, except for one, of co~lsiclerable length, iinmediately over the bases of the 
last two pairs of legs. 

TIle chelipedes much resemble those of S. sylvicoln, de Man. The upper border 

of the merus ends in a subrectangular, subterminal lobe ; the inner and outer margins 
are denticulate, the former being slightly produced near tlle distal end. The inner 
surface bears two longitudinal rows of hairs and the outer surface is furnished with 
a number of conspicuous granules. The 
upper surface of the carpus is strongly 
rugose; on its inner margin there are 
numerous denticles, but no outstanding 
tooth. The chela, in its general form, al- 
most precisely reseinbles that  of S .  sylvicola. 
The palm is swollen and strongly tubercu- 
lar externally, the tubercles being, however, 

FIG. 4.-Sesnrnro / o . q  sp. nov. confined to its proxi~nal three-quarters, 
E x t e r ~ ~ a l  view of left chela of ~riale. 

being absent in the neighbourhood of the - 
finger-cleft, where there is a perfectly smootl~, conspicuous depression (text-fig. 4). 
The tubercles are rnost closely packed on the upper border and from those which are 
scattered irregularly over the lower surface a single series, con~posed of four or five, 
extends on to the base of the fixed finger. The inner surface much reseinbles the 
outer, being si~nilarly tuberculate llaviilg a similar depression near the base of the 
fingers. I t  shows no distinct transberse row of tubercles. Tlle fixed finger, except 
for the few tubercles a t  the proximal end of its lower margin, is smooth. The dacty- 
l~ is nearly twice the length of tlle upper border of the palm ; a t  its proximal end there 
are numerous small tubercles which extend in a single row a little beyond the middle 
of its length. In lateral view from six to eight tubercles are visible. There are occa- 
slollal short, dark bro\vn hairs 011 the carpus, palin, and a t  the base of the dactylus. 

The walking legs are exceptionally slender. The inerus in each pair bears a 
Prominent subterminal tooth on its anterior margin ; the segment in the penultimate 
pair is little less than four times as lollg as broad. The dactylus in the first three 
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pairs is about five-sixths the length of the propodus, that of the last pair is longer, 
almost equal to the length of the propodus. On all the legs there are coi~spicuous 
slender spinules, not very thickly set, on the carpus, propodus and dactylus; each 
spinule is dark brown basally and ~vllite distally. 

The abcloinen of the male is broad and closely resembles that of S. sylvzcola. 
In colour the carapace of the specimens is of a very dull reddish brown; the 

chelipedes are pale yellow suffused with pale red on tlie carpus and pa1111; the walk- 
ing legs are deep brown wit11 a fine ~nottling and dark chromatophores are thickly 
sprinkled on the abdomen. 

The species is described from two males which yield the followi~ig measureinents 
(in mm):- 

Length of carapace . . . . . . 9.8 9.7 
Breadth of carapace between outer orbital angles . . 9.8 9.8 
Breadth of carapace a t  base of -3rd walking legs . . 9.8 9.8 
Breaclth of front. . . . . . . . 5.0 5.0 
Length of penultiinate walking legs . . . . 22 '0  21.5 
Length of merus of penultimate walking legs . . 7.5 7'3 
Breadth of ~nerrls of penultimate walking legs . . 2.0 1'9 

The species differs from all the allied forms described by de Man in his Report 
on Max Weber's expedition to  the Dutch East Indies in the shape of the carapace, 
which is not wider behind than in front ; i t  is allied to .C. syluicoln, from Sumatra, but 
in addition to the forin of the carapac?, differs in the tuberculation of the chelae, 
in the blunter epibranchial teeth and more slender merus of the walking legs. I t  is 
also closely related to .C. ocypodn, Nobili I, from Sumatra, froni which it differs in the 
form of the carapace, ill the number of clenticles on the dactylus of the chela and 
in the proportions of the ~neropodites of the walking legs. I ts  nearest ally, however, 
is perhaps S. nvnuclr, Nobili,Vro~n Nias, in which tlie carapace is described as "per- 
fetta~nente quadrato " ; this species is smoother than 5. foxi, the tuberculation on the 
outer face of the chela is obsolete inferiorly and tlie lnerus of the 11,alking legs is less 
slender. 

The speciinens obtained by Mr. Buxton, the types of the species, were found on 
Gutlong R.aya in 1,angkawi I ,  a t  a height of 2000 f t .  They were collected in moist 

places under stones or rotten wood a t  some distance fro111 any stream. At Mr. Bux- 

ton's request I have named the species after ;Mr. Fox of 1,angkawi I. 
The types of the species are in the Indian Museum, where they bear the number' 

9457/1o. 
Sesarma sp. ? 

I do not venture to name three small specimens of .Scsnvmn obtained by Dr. Annan- 
dale on Penang Hill in the island of Penang a t  a height of 1200 f t .  The speciinens are 

all young; the carapace of the largest is only 7.5 lnnl. ill length and its chelae do not 
appear to have assumed their adult form. 

~ . -. - .-- -- - - - 

I Nohili. AII?I. A f t t c .  Ciu. Gp~rovn ( 2 ) ,  XX ,  p. 5 1 3 .  9 Nobili. i b i d . ,  p. 5 1 0 .  
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Though the two forms are clearly allied there are many conspicuous differences 
between tl~ese youllg individuals and S.  fox i .  The carapace is decidedly broader than 
long and its lateral margins are posteriorly divergent. The orbital tootli is narrower, 

the first epibrauchial tootli inore prominent and a strong ridge runs obliquely inwards 
and backwards from the rudimelltary second epibrancliial tooth. Tlie walking legs 

are much stouter, the merus of tlie penultimate pair being scarcely more than two 
and a half times as long as broad. 

It  is possible that these are young examples of the form described by Lanchester 
from " J,acomU and Bukit Besar as Scsavmn m!zc~ la ln ,  de Man, but they differ notice- 
ably from de Man's descriptioii, especially in the forin of tlie penultimate segment of 
the male abdomen. It appears to  tne exceedingly itnprobable that  the true S. maclr- 
lata, which was described from Flores, can occur in tlie Malay Peninsula. 

S e s a r m a  pol i turn,  de Man. 

1888. Sesnrma fioliln, de  hlau, Jotrrrr. Linrr. Soc . ,  X X ,  p. 189, pl. xiii, figs. 7 - 9  

Three specimens were found a t  the mouth of the Tale Sap on the shores of Kaw 
Deng. The largest is a female with carapace 21'5 min. in length. In  the smallest 
the carapace is only 7.5 mm. long and the secoiid epibrauchial tooth is undeveloped. 

Genus Hel ice ,  de Haan. 

Hel ice  t r i d e n s ,  de Haan. 

1894. Helice triderts, Ortmann, Zool.  Jnhrb. Syst., V I I ,  p. 727. 

A single male, with carapace 26 mm. in breadth, was presented to Dr. Annandale 
by Prof. S. Yoshida. It was obtained in brackisli water near Osaka in Japan. 

Genus Cl is tocoeloma,  A. Mihe-Edwards. 

C l i s tocoe loma mergu iense ,  de Man. 
1900. Clistocoeloma ~ I I C Y ~ / , ~ C ~ I S L ' ,  AIcock, Jo~trrz .  Asint.  Soc.  Bengfll, LXIX, 11. 420. 

'I'wo specinlens, a male and a female, were obtained by Dr. Annandale in fresh 
water near the inouth of the Patani River in the Siamese Malay States. Tlie cara- 
Pace of. the Inale is 8.3 inm. in length and 9.4 mm. in breadth ; that of the felnale is 
9'9 mm. in length and 11.8 inm, ill breadth. The speciineiis were fomicl in burrows ill 
wet mud, under the trunk of a dead palm tree. 

Family POTAMONIDAE. 

In determinillg the tell species of river-crabs in the present collection 1 have 
followed the classific~tio~i proposed by Alcock in 191o.l Alcock divides tlie fainily 
Into two groups, the Potall~oninae and t l ~ e  Gecarcinucinae, mainly on characters 
drawn from the structure of the lllalldibular palp. In  the former subfaillily the ter- 
minal segment of the palp is " simple, sometimes thickened a t  the base for tlie attach- 
ment of a hi~ucli of liairs," whereas in the latter i t  is " cut into two lobes wllicll eni- 
-._. - - 

1 Alcock, Car. Indial1 Drcnp.  Crust., I, fasc. i i ,  p. I 7  (1910). 
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brace the incisor-process of the mandible." Calman,' whose notes on the poillt will 
be read with much interest, has since shown that in certain crabs from Madagascar 
the form of the palp is ill  some degree intermediate in character, though i t  is still quite 
clear that the species in question belong to the Potamoninae. My own experience with 
Illdo-pacific species tallies with that of Alcock : the distinction between the two groups 
is absolute and the structure of the palp can easily be made out without dissection. 

Even if it should be shown in course of time that the two groups intergrade in 
certain countries, necessitating some nomenclatorial changes in Alcock's system, the 
character will none the less retain considerable systematic importance and there is no 
doubt that it will prove a very essential factor in all problems connectecl with thedis- 
tribution of the family. 

.41cock1s classificatioil is unfortunately attended by some inconvenience. Prior 
to 1910, the date whei~ his memoir was published, the structure of the mandibular 
palp is never lnentioned in specific descriptions, with the result that it is frequently 
impossible to refer a species to its correct genus without actual examination of speci- 
mens. A case in point has occurred among the species in the present collection. 
Potct?~zo~~ ( ~ r o t e l p l ~ t l s n )  delzanui (White) from Japan bears a very close external resern- 
blance to the Javanese crab originally described as Geotelplzz~sa kuhl i ,  so much so 
that de Man, when instituting the latter species, compared it in detail with the for- 
mer. The two species have, however, no real affinity; that from Japan is a true 
Grntclpltz~sn, belonging to the Potamoninae, whereas the Javanese form is a Paratel- 
plzt~sn, belonging to the subfamily Gecarcinucinae and to Alcock's subgellus Liotel- 
phz~sa.  

It is to be hoped that in all future work on the Potalnonidae note will be made 
of the structure of the mandibular palp. 

Subfamily POTAMONINAE. . 
Genus Potamon, Savigny. 

1910. Poln~~torr.  Alcock, Cnl. 111din11 Decnp. C r t r ~ l . ,  I ,  fasc. i i ,  p. 18 

Subgenus Potamon, Ortmann. 

Potamon (Potamon)  denticulatum (Milne-Edwards). 
1904. Polotrro?~ (I-'otn~rio~r) der~licrclnt~rs, Rathbutl, Norrrr. .Irch. ,\/ltfs. Poric (4), VI .  p. 260, 

pl. ix, fig 6 

Fourteen specimens of this species, the largest a female with carapace 40 mm. in 
l>readth, were collected by Dr. Arlllanclale in the Tai Hu, in the Kiangsu province of 
China. They were obtained from a Chinese fishing boat with exarnples of Erzockri~~ 
srrieiisis and were said to have been caught in a creek opening into the lake. 

Potamon (Potamon) granulatum (de Man). 
1004. rJo/n~rrorr (Polnr,rorr) ~ro~rtr lnl t rs ,  Rathbun, Notrv. :lrch. ~ l l t r s .  Povis (4), VI ,  p. 274. 

An adult female and four young specimens, of which only one is a male, were ob- 
tained by the late Dr. W. C. Hossack in Java. 

-- ~- 
I Calman, Pvoc. Zoo! Soc. London, 1913. pp. 9 2 2 9 2 5 .  
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in the case of the feinale recorrled by Nobili,' the granulation of the carapace 
apljears to be rather less pronounced than in the large inale described by de Man,' 
though it is far more conspicuous than in any allied species. The extreme develop- 
lllent shown in de Man's figures is doubtless to  be found only in adult males. 

As de Ma11 has pointed out, the crest of the antero-lateral border is decidedly 
shorter tllan in related forms: in this respect a marked difference exists between 
P,  gralzzllnt~,gn and P. a~zde~,son.ian,um (Wood-Mason). In the specimens in the present 
co]lection, however, the granules on this border are inore nuinerous than is indicated 
by de Man; they are never less than ten in number and are very irregular in their 
size and distribution. 

Potamon Lnr~za~udi (A.  Milne-Edwards), as Miss Rathbun has shown, is readily dis- 
tinguished by the greater breadth of the mesogastric area. 

The specinlens examined were found in the Government Quinine Gardens a t  
Tijnproean a t  an altitude of 5600 ft. The carapace of the large female is 41 min. in 
breadth and 32 mm. in length. The species lias hitherto beeii recorded only fro111 
Tijihodas. 

P o t a m o n  ( P o t a m o n )  s t o l i c r k a n u m  (Wood-Mason). 
1910. l'otnmorr (Potnmon)  s t o l i c z l z t r i ~ ~ ~ ~ ~ ~ ,  Alcock, Ctrl. I H ~ .  D r c n p  Crzrst., I ,  fasc. ii, p. jj. 

TWO sniall males were obtained by Dr. .4nnandale ill the Botanical Gardens a t  
Periang ; they were found under stones in a rapid runniilg stream. 

There is apparently some variation in the forin of the epigastric and post-orbital 
crests. Those of the larger exaniple do not form an absolutely transverse line, but  are 
a trifle more advanced in the middle than a t  the sides. In  the smaller individual the 
line forlned by the crests is more nearly transverse, almost as n ~ u c h  so as in the types. 

In the larger individual the carapace is 21 mm. in length and 26 mm. in breadth, 
the length of the second walking leg being nearly 47 nun. 

P. sloliczkn~zuwc has only been recorded from Penang (Wood-Mason) and 
" Idacorn " (1,anchester). The specimens recorded by de Man froin Mergui, under the 
nallie 7'clfllzr~scz stoliczk~z~zcz, have beeii referred to P. thagnte~zse,  Rathbun. 

P o t a m o n  ( P o t a m o n )  a n a c o l u t h o n ,  sp. nov. 

The carapace is longer than in most species of the genus, the breadth being only 
ahout one and one fiftli times tlie length. The upper surface is slightly convex fore 

aft ;uld from side to side. The usual H-shaped groove is conspicuous, but  other- 
\& the carallace is almost wholly without distinction of regions. The middle por- 
tion of the cervical groove is indicated by a broad and very shallow depression and 
petween this depression and tlie antero-lateral limits of the H-shaped groove there is, 
I n  both the specimens exanlinecl, a small flattened tubercle standing in the middle of 
a shallow pit. The entire surface, though it has a shiny appearance when dried, is 
'Oarsely and evellly punctate, the punctae being sonletiines connected by exceedingly 

- - - ~- 

I Nobili, A n n .  Mfrs. Ciu. &noun ( z ) ,  XX, p. 5 0 0  (1900). 
' De Man, in Wcbcr's Zool. Ergrb,r. R ~ i s c  N i c d .  O r l - I n d . ,  11, p.  rgo,  pl. xvi, fig. 5 (1892). 
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fine grooves, to be seen oi~ly under a strong lens. The epigastric crests are promi- 
ileiit ; their anterior edges are strongly and irregularly rugose and they are separated 
in the lniddle by a deep grove which, however, does not extend backwards behiild 
them. The protogastric or post-orbital crests are practically obsolete, being repre- 
sentecl merely by a slight roughened declivity separated by a faint transverse depres- 
jioll frorii the upper orbital margin. Internally the crests are 011 a line with, and 
only indistinctly separated from, those on the epigastric region; from this point they 
slope backwarcls on either sicYe, conipletely disappearing before reaching the lateral 
n~argin. The upper border of the orbit is practically smooth ; the lower margin is 
beaded and there is a distinct sinus beneath the outer orbital angle. The front is 
faintly enlarginate in the iniddle and its breadth is contained about two and two- 
thirds tinies in that of the carapace. The edge is very finely crenulate and the upper 

FIG. j.-l'olnrrro~r (Po tn~norr )  irrrcrcolr~lhorr, sp. nov. 
Male, 1 7  S 111111. i l l  1,readth of carapace, and eggs of female drawn to same scale. 

surface finely rugose. The epibranchial tooth is very strong and is situated at  some 
distance from the outer orbital angle ; the surface in its vicinity is distinctly roughened. 
The level of the carapace in front of the epibranchial tooth is the same as that behind 
it. The margin between the tooth and the outer orbital angle is headed; behind 
the tooth it is finely denticulate. The postero-lateral walls bear a few fine oblique 
striae; the lower surface, on either side of the buccal cavern, is covered witli short 
rugae from which small setae arise. 

The ischium of the outer maxillipedes is traversed longitudinally in its middle by 
a fine and deep groove; it bears very large punctae, especially near the antero-inter- 
nal angle. The tilerus is much broader than long, witli raised outer and inner borders 
and with its antero-external angle rounded off. The basal portion of the exopod 
reaches to the middle of the inerus ; the flagellum is very long. 
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rile chelil>edes of the male are scarcely longer than the breadth of the carapace. 
~h~ upper edge of the inerus is granular and terminates in a blunt and obscure sub- 
terlninal lobe. Both inferior inargiils are grailular and the outer surface bears nuin- 
hers of slllall rugae arranged transversely. The carpus is rugose above ; the internal 
tooth is very strong and behind and beneath its apex there are one or two conspicuous 
tubercles. The chela is slender, the depth of the palin being only about one and a 
half tinles the length of the upper border. The outer surface is slightly rugose proxi- 
mally and bears numerous punctae, some of which forin a conspicuous, median, longi- 
tudinal row. The fingers are nearly twice the length of the upper border of the palm ; 
they are strongly fluted and pitted and meet throughout their length when the claw 
is closed, the tips crossing each other. 

The second walking legs, which are the longest, are about one and three qua.rters 
the length of the carapace. 

The abdomen of the male is very broad and is irregularly pitted. The segments 
increase successively in length, that of the sixth being only one third its basal breadth ; 
the seventh seginent is siinply triangular, with a slightly sinuous proximal border, 
and its length is contained about one and three quarter times in its basal breadth. 
In the feinale the last abdominal segment is still more broadly triangular, its length 
being scarcely inore than one half its basal breadth. The eggs are extremely large, 
each being from 2.0 to 2.5 inin. in diameter (text-fig. 5 ) .  

The species is described froin two specimens, a inale and a female, the latter 
ovigerous, but lacking the chelae. In the inale the carapace is 14.6 min. in length 
and 17.8 inm. in breadth; in the feinale it is 17.3 mm. in length and 19.9 inm. in 
breadth. The fen~ale in life was dull olive brown with bright red eggs ; the rnale was 
of a distinctly blue shade of grey, a colour that has not apparently altered after nine 
mollths' preservation in spirit. 

P. nizncolt4tho~z appears in some measure to form a link between the subgenera 
Potnmolz and GCO~CI#/ZUSLZ, agreeing with the former in the presence of a strong epi- 
branchial tooth and with the latter in the allnost complete suppression of the post- 
orbital crests. I t  does not seein to possess close affinities with any species hitherto 
described. 

The two specimens, types of the species, were found by Dr. Annandale on the 
Peak at Hongkong, under large stolles a t  the edge of a sinall stream a t  an altitude of 
1000 f t .  They are preserved in the Indian Museum and hear the number ( ) 4 7 5 / 1 ~  

Potamon (Geotelphusa) dehaani (White). 
1005. IJol[r~~rorr (I'ol~rnro~:arrlrs 1 ) dehcrtr~:ii, Ratlil>un, Noiro. .4rrh.  dfzls.  Paras (4), V I I .  1). 204, 

111. xviii, fig. 4. 
r907. ( ; ~ ~ I h e I f i h t ~ ~ n  f)ehn~rrri. Sti~npson, Srr~iths. ~ M i s c .  Coil. ,  XI,IX, p. 112 (rlec. s y ~ r . ) .  
1910. PfJf~tJllJJt ((;colheifihusn) I)ehoa~rii ,  Parisi, :llti Soc.  I t n l .  Sci .  N d . ,  LV, p. 163. 

The collectiot~ coutail~s nuinerous specilneils from Japan. The species was conl- 
Inoll i l l  hill strealns, in ponds a11d in irrigatioll channels in the co~ultry round Lake 

-. 

' I'resulllably n clerlcnl error for Geolial / lhrrsa, b u t  repeated in a footnote under Stimpson's record. 
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Biwa. It is said to enter the lake itself, but Dr. Annandale could find no specilnells 
there. In  wet weather i t  often travels a considerable distance froin water and one 
illdividual was found in the streets of 0tsu.  The precise localities of the s p e c i ~ n e ~ ~  
are (i) fro111 hill streams and garden paths near Otsu ; (ii)  from irrigation channels at 
Hikone on the western shore of I,. Biwa ; (iii) from fiill streams above Sakamoto on 
the eastern shore of I,. Riwa ; (iv) froin a small lake a t  Kolnatsu on the same shore of 
the lake. 

In the largest male, a specilnen with carapace -30 mm. in breadth, the right chela 
is cliorn~ously enlarged, 31.5 lnm. in length, with very widely gaping fingers. 

Subfamily GECARCINUCINAE. 

(;enus Paratelphusa, Iv'Iillle-Edwards. 

I I ) IO.  Pnr~rlelpAu.\~r. Alcock, Cnl.  Indinpi Declip. C'rr~sl., I ,  fasc ii, p. 70 

Subgenus Paratelphusa, Wood-Mason 

Paratelphusa (Paratelphusa) tridentata, Milne-Edwards. 

1905. Pol~r~riuii ( fJnr~r l [~lphr tsn)  lridc~rlalvs,  Rathhun, Nou7r. Arch. 11fris. I'lrri~ (4) ,  V I I .  11. 234,  
pl. xi, fig. 2 .  

A number of distinct species were a t  one time confounded under this naine: the 
series so labelled in the Indian Museuiri collection contains, in addition to the true 
I-'. trzrlenlrztrr, examples of P. convexn, de Man, P. maczclr~ta, de Man and I'. ox~gor~ t r ,  
Xobili. In determining this material I have derived much assistance froni de Man's 
papers, particularly that l~ublislied in 1879,~ as well as froin Miss Iiathbun's key and 
full references to the literature. 

'I'lle specinlens of P. tridentata in the present collection are five in il~unher, all 
collected by the late Dr. W. C. Hossack in Java. There are three inales and a female 
froni Uuitenzorg Gardens, alt. 300 ft., and one female from Garoet, alt. 3000 f t .  '1'11~ 
carapace of the largest individual, a female, is 42 inm. in breadth. 

The species is recorded from Borneo, Java, Sumatra and the neighbourillg islands. 

Paratelphusa (Paratelphusa) convexa, de Man. 

I()Og. IJol(rr~rorr (Porrrlelfih~~rtr) corrvcxrr\, Rathbun. :Votrv. .-1vc.h. .\lz(\. I'lrris (4), \'II, 1'. 237 

Three speciinens were obtained by Dr. Hossack in Java in coinpany with ex- 
amples of the preceding species. A Inale and felnale with carapace respectively 27 

and 28.5 lnm. in breadth were found in Buitenzorg Gardens and a female of sinlilar 
size a t  Garoet. The specimen from the latter locality differs froni the others ill 

colour, being rather closely mottled with deep purple on a dull olive ground. 
P. convexa is known fro111 Tiinor, New Guinea, Rorneo, Java and Nias. 
- - .. -- ._- - - -- - .- 

I De Man. Noles Roy. Zool. Mus. Leyden, I ,  p. 61 (1879). 
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Paratelphusa (Paratelphusa) incerta (Lanchester). 

~ o o g .  Potnrnort (~'nvnl~~lplzirstr)  irrcrrtrrs. Rathbun, N ~ ~ t c v .  :Irch. d.lus. I 'or ic (4), VII ,  11. 23X 

 hi syn. ) .  

Of this species Dr. L4nnandale obtained a single fine male, with carapace 55 Innl. 
ill breadth, ill the Botanical Gardens a t  Singapore. It was found on a wet day in ;L 

plantation, sitting a t  the edge of a burrow in the bank of an irrigation chan- 
nel. 

P n r a t e l $ l ~ ~ ~ a  i~lcevta is very closely related to the Sumatran P.  ~nacu la ta ,  de Man ; 
but, so far as I an1 able to judge from the exa~nillatioll of a sillgle specimen, is not 
merely a variety of that species as auggested by Nohili.' Compared wit11 a series of 

P. ~z~tczlltrta from Deli in Sumatra, the following differences are apparellt :- 

( i ) .  The carapace is broader and shorter : ~neasured in the middle line the dis- 

tance from the edge of the front to tlle cervical suture is conspicuously less than half 
the greatest breaclth of the carapace. 111 P. ~naculata  these two ineasurements are ex- 
actly the same. 

(ii). An imaginary line joining the tips of the posterior epibranchial teeth is 
situatecl rather further forwards than in P. nzncltlata. 

(iii) .  'I'he lateral extremities of the post-orbital crests reach a point only a little 
in front of the middle of the foremost epibranchial tooth and are thus situatecl further 
backwards than in the allied forn~.  

(iv). The external orbital angle is rather nlore obtuse and the two epibranchial 
teeth project outwards nlore strongly. The distance between the extra-orbital angle 
and the first lateral tooth is only a little greater than that  between the first and 
second lateral teeth. 

P. incerta is known only from Singapore and was originally described by Lanches- 

ter from a specirnen found in the Rotanical Gardens. The ii~dividual recorded by 
&allc]lester from Borneo" has been referred by Miss Rathbutl' to Nobili's P. oxvgonn. 

Paratelphusa (Paratelphusa) germaini (Rathbun). 

1901. Potnn~ott ( P ~ r n f r ~ l p h i ~ s ! ~ )  s i ~ z ~ ' ) i s r ,  Lanchester. Proc. Zoo! Soc. London, p. 545. 
1905. Potnwzo~r (Pnr<ttelphi'sn) ger~nnirli, Rathl~un. Norcv- .4 rch. ,1436s. Pcrris (4). V I I ,  p. 246, 

(ztbi rrt .  s y r ~ . ) ,  pl. x i ,  fig. 9. 
1906. I-'ota~~ron (Pnvotclphtlsn) scx-picnrtntun~, Lanchester, Fnsciruli .Ifulnyeuses, Zool . ,  111, 

p. 129. fig. 2. 

Dr. Annandale foulld this species in abundance in ditches and ponds and a t  the 
edge of the Tale Sap a t  T,ampam, where the water of the lake is quite fresh. I t  was 
COmmon also at  Singgora, but apparently does not enter the brackish outer portions 
of the lake though it occurs in ditches containing water tha t  is slightly saline. It 

also colnrnon in ditches a t  Patalli and in pools on the sand near the sea. 
In a very old ~nale, mucll overgrown with alga, the carapace is 56 mm. in breadth 

- 
- - . - - ~  ... . -- 

' N O b i l i ,  Boll. Mfds. Zuol. T o r i n o ,  XVI,  no. 397, p. 8 (1901). 
' Lanchester. Ann. M a g .  N a t .  Hist.  ( 7 ) ,  VI, p. 2 5 5 ,  pl. xii, fig. z ( ~ g o o ) .  Rathbun. 106. c i l . ,  P. 139. 
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and 44 ~ n m .  in length ; the chela is 64 min. in length with very widely gaping fingers. 
Adults are invariably of a rich reddish crimson colour, stains of which not infre- 
quently occur on the sternum. The six punctae described by Lanchester in his 
account of P. sexdcitl~fzcwt are visible in most of the specimens and four of theln are 
often rendered conspicuous by their colouration, which is pale yellow and contrasts 
sharply with that of the general surface. Young individuals are of a dull olive brown 
tint. 

There can be little doubt that the synonymy given above is correct. P. germaini 
is recorded by Miss Rathbun from many localities in French Indo-China and Siam 
and also from the islands off the west coast of the Malay Peninsula and (doubtfully 
perhaps) from Japan. I t  is evidently the colnlnon river crab of the country round 
tlle Tale Sap, from which it was recorded by Lanchester under the name Potamogz 
(Pnvotclphlcsn) sinense. 

Subgenus L i o t e l p h u s a ,  Alcock 

1910. Liotelphrrsn, Alcock, Cal .  Indinn Decnp. Crrcsl., I ,  fasc. i i ,  p. 109. 

P a r a t e l p h u s a  ( L i o t e l p h u s a )  k u h l i  (de Man). 

1 8 8 3  GeolAzlfihrtsn Iiirltlii. d e  Alan, Noles Leydett M u s . ,  V, p. 154. 
1892. Geolclphidsn Iirrhlii, de Man, in Weber's Zool. Ergeblt Reisc. Nied .  O s t - I ~ i d . ,  11, p. 288, 

pl. xv, figs. jtr-c, pl. xvi, fig. 3. 

19oj .  ~ o t n m o ~ r  (GcolA~.lphtcsn) kuhlii ,  Rathbun Nouv.  Arch. A4,r.s. Poris (4), VII, p. 208. 

Other references are supplied by Miss Rathbun. Hitherto the species has 
illvariably been referred to Geolelpltz~sci ; in general appearance it bears a very close 
resemblance to Potnrnorz (Geolelphusa) delzaa~ti (White), and it has been compared in 
detail with that species by de Man. Examination of the mandibular palp shows, 
hornlever, that in spite their external similarity there is no close affinity between the 
two forms. In P. (G.) delzaclui the terminal segment of the palp is simple, the species 
belonging to Alcock's subfa~nily Potamoninae. In "Geot~lfihusn " kuhli the terminal 
segment is formed of two lobes which embrace the incisor-process of the man- 
d i l~ le ;  the species will therefore find a place in the subfamily Gecarcinucinae 
of Alcock's classification and must be referred to tlle genus Prlvatelphzlsa and the 
subgenus Liotel+husa. I t  is by IIO means distantly related to P. (L.) levis (Wood- 
Mason). 

Pavatelphusn kuhli is represented in the collectioll by a series of more than thirty 
specinlens of all ages. In  her key to the species of the sui,genus Geotclphusa, Miss 
Rathbun lays stress on the presence in this species of a rudimentary epibrnllcllial 
tooth. The use of this character is, however, likely to prove misleading, for the tooth 
is entirely absent in a number of the specimens in the present collection, while ill all 
the others only the faintest traces of its presence can he detected. 

Tlle specimens were found by the late Dr. \v. C. Hossack in the Government 
Quinine Gardens a t  Tijnproean in Java a t  an altitude of 5600 f t .  The species is only 
known from Java. 
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Family XANTHIDAE. 

Subfamily M E N I P P I N A E  

Genus Myomenippe,  Hilgendorf. 

Myomenippe granulosa (A. Milne-Edwards). 

1898. iMcriippe (~ l f yomenrppe )  gvanztlosa, Alcock, /ouvrr. .4 sin/.  Soc. Rengnl, LXVII ,  p. 179. 

'l'wo small specimens, the largest with carapace 18.5 mm. in breadth, were found 
a t  the mouth of the Prai River, opposite Penang, on inud flats left bare a t  low tide. 

Subfamily P I L U M N I N A E .  

Genus Pilumnus, Leach 

P i l u m n u s  q u a d r i d e n t a t u s ,  de Man. 

1888. Pilumrlrrs serninudus, de Mau, Jourrz. Liicn. Sor . ,  XXII ,  p. 65. 

1895. Pilutrzrrus (P~trnpi lurnnus)  quadrideirltrt~ts. de Man, Zool. Jnhvb. Sy s l . ,  VIII ,  p. 537 and 
IX, pl. xiii, fig. 0. 

1906. Pilumnus qtradridentntics, Nobili, Attrr. Sc i .  r~n t . ,  Zool. (g), IV, p.  278 

A male and an ovigerous female, 9.3 mm. and 8.8 mm. in breadth respectively, 
were found in dead shells bf Balanus on fishing stakes in the channel off Singgora a t  
the mouth of the Tale Sap. A very youilg individual, with carapace only 5 mm. in 
breadth, was also found ainong mangrove roots near Koh Yaw. 

In addition to the long hairs on the upper surface of the front and to those which 
extend inwards in a curved line from the last tooth of the antero-lateral margin, there 
are two conspicuous setose areas on the gastric region. 
These are situated further forwards than in de Man's 
figure and each is oval in outline and is produced exter- 
nally forwards and outwards towards the middle of the 
orbital margin (text-fig. 6). It1 a specimen from Mergui, 
one of those identified by de Man in 1888 as P. semilzudus, 
hIiers, I can find no trace of these patches; but they are 
easily removed in cleaning the carapace and leave prac- 
tically no trace of their existence. FIG. 6. -Pi l~rrr~r~trs  cl~rndridentnt~rs, 

The granulation of the outer surface of the palins de Man. 
Carapace. of the chelipedes is conspicuous in all the specimens, the 

larger granules being arranged in longitudinal rows. De Man notes that  in very large 
males the granules almost completely disappear. 

111 all other respects the specilneils agree very closely with de Man's detailed des- 
cription. The species is evidently closely allied to  P .  mnlnvtli, de Man,' a form also 
found in dead R~larzus shells, but differs in the shape of the front and the form of the 
teeth on the antero-lateral margin. 

--- ~ . -  - - -  -- - - -  

I De M o o .  Rt111. Soc. 2001. Fmnce,  X X X I X ,  p. J30(1914) 



Family PORTTJNIDAE. 

Subfamily PORTUNINA E. 

Genus ScyIla, de Haan. 

Scylla serrata (Forskll), de Haan. 

1899. Scylln serralu, Alcock, Jorrrn. A s i a l .  Soc. Bengal, LXVIII, p. 27. 

This species is the common edible crab of the Malay Peninsula. Dr. Annandale 
found it  abundant in the outer part  of the Tale Sap and young specimens were ob- 
served in ditches of brackish water and in mangrove swamps. 

Genus Neptunus, de Haan 

Neptunus pelagicus (Linn.). 

1899. N~~plrrrrrrs prlngicuc, Alcock, Jorrru. As ia l .  S o t .  Bengnl, LXVIII. p. 34. 

Very abundant in the outer part of the Tale Sap. Young specimens were take11 
in the channel opposite Singgora and round Koh Yaw in from 3 to 43 ~tletres, usually 
alllong dead shells. 

Genus Charybdis,  de Haan. 

C h a r y b d i s  crucifera (A. Milne-Edwards). 

1899. ('h(rrv6drs ((.o~rro\or~rtr) crr~ci/erlr, Alcock, Journ Asint.  SOL. HL'IIRO/ ,  LXVIII, p 51. 

Com~no~l  a t  Singgora. Many dead specimens were seen a t  the edge of the lake. 

Charybdis af t in is ,  Dana. 
1899. ('lt~rrvbdrs ( I ;orr io~omn)  o f i ~ r i s ,  Alcock, Jorrrrr. Arinl.  Sor. Nerrgnl, 1,SVIII. p. j0. 

Two large specimens, with carapace 67 mm. and 51 Inin. in breadth, are in the 
collection. They are considerably larger than any other exanlples in the Museum and 
differ from Alcock's description in the almost complete absence of the transverse ridge 
on the cardiac region of the carapace. This character, whicl~ is used by Alcock in 
his key to the Indian species of the genus, is evidently not valid in the case of very 
large specimens. 

The specimens were taken in fishing nets a t  Singgora. 

Charybdis  callianassa (Herbst), A. Milne-Edwards. 

1899. C'lrar\*hlli,~ (f;o~rio.vo~rrn) cnl l ianas~n,  Alcock, j o r t r ~ l .  ,rlsitrt. Sol.. Tjrrnjinl. I,X\'III, 13. 57. 

Foiir~d wit11 the preceding a t  Singgora. 

Tribe OXY STOMATA. 
Family 1,EUCOSIIDAE. 

Subfamily LEUCOSIINAE. 

Genus Ebalia, T,each 

Ebalia heterochalaza, s p  nov. 

The carapace is sharply polygonal in outline and is broader than IOIIR in the pro- 
portioll of 14 to  1.3 The lateral and posterior margins are coarselv granulate 2nd 
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the postero-lateral border is divided into thirds by two clusters of enlarged and 
promillent tubercles (text-fig. 7). The 
grooves and depressed portions of the 
carapace are smooth and the elevated 
parts tubercular. The sculpture of the 
dorsum is lnucll as in E .  diadume~za, Al- 
cock, but the grooves are not so deep. 
The elevations on the gastro-cardiac, in- 
testinal and branchial regions are coarsely 
granulate and in the middle of the two 
former are several very large upstanding 
tubercles of a pearly appearance and of 
a size much greater than those on any 
other part of the carapace. The gastro- 
cardiac and intestinal elevations are im- 
perfectly separated from one another 

FIG. 7.-Ebnlin / ~ r l ~ ~ o ~ ~ h n l n z a ,  sp. uov. 
by a transverse furrow ; the granules on 
them are very clissilnilar in size. The front is deeply hollowed in the middle line; its 
antero-lateral portions bear numerous fine denticles. The anterior lllargin is practically 
straight, the edge of the epistome being visible in dorsal view. The hepatic facet 
is well defined; its lower border is excavate posteriorly and is edged with excep- 
tiollally large tubercles. I t s  upper inargin is defined by smaller tubercles which 
form a cluster near the nliddle of its length. The posterior limit of the facet is marked 
011 either side by a large tubercle and the margins between these tubercles and 
those that define the widest portion of the carapace are straight and posteri- 
orly divergent. The posterior margin is narrow, sliglltly sinuous, a little promi- 
nent at the middle point and with protruding lateral angles. The lower sur- 
face of the carapace, on either side of the outer nlaxillipedes, is conspicuously 
granular. 

The cornea of the eye is scarcely visible in dorsal view ; the orbits are in ope11 
coln~nunication with the anteilnular fossae. The inargin of the epistome bears two 
sharp processes separated by a meclian emargination. 

The endopod of the outer lnaxillipecles is very narrow ; the inerus is alnlost ex- 
actly the same length as the inner border of the ischium. The exopod is only a trifle 
shorter than the endopod and has a strong outward bulge; it is collspicuously grallu- 
lar and its outer margin is very strongly curved. 

'rhe chelil~eclcs in the male are scarcely longer than the carapace. The lnerus is 
triwnal with granular edges ; it is covered wit11 lllillute granules on its lower side and 
\!'it11 a few near the base of its ullT.)er surface. There are minute granules on the car- 
1)"s. Tile ul)pel- edge of the pallll is roughened and 011 its lower surface are two finely 
beaded lines that extend fro111 its base to the tip of the fixed finger. The uppermost 

these lilies is better defined tllan tile lower alld the space between them is s11100th. 
fingers are heavy a i ~ d  ~nee l  only i11 the distal half of their lengths, where they 
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are provided with teetli; both fingers are obscurely grooved and there are ininUte 
asperities on the upper surface of the dactylus. 

The nlalking legs are sinooth and slender; in those of tlle last pair the dactylus 
is fully one and a half times the length of tlle propodus. 

The steriium of the inale is granular througllout, the granules being very large 
and vesiculous opposite the bases of the chelipedes. The abdomen of the male con- 
sists of four pieces, a transverse basal portion, perhaps partially fused with that 
which follon.~, and three distal pieces, the two last being each about half the length of 
that \vhich precedes them. The basal breadth of the penultimate portion is scarcely 
less than half its length ; there is no median tubercle. The illiddle parts of all except 
the ultiinate portion are closely covered with minute granules. 

The species is described fro111 two inales with carapace respectively 5.2 and 4.6 
inm. ill length. 

Ebnlin I~etcvocl~nluzrz appears to be nearly allied to E. gvnuulatu (Riippell), re- 
described by Nobili in 1906,' the latter forill differs, however, in the granulation of the 
carapace; the front and orbital ~nargins are smooth and there are enlarged granules 
on the I~ranchial regions similar in size to those in the middle line. The front in E .  
gv(r11111ntn is also conspicuously bilobed, there are no granules on the third ~naxilli- 
pedes or on the sternu~n and there is a large tubercle on the penultimate segment of the 
male abdomen. The last character affords a distinction between E. Izeterochalnzn and 
E. ~rbrlomi~l(rlis,' in ivhich also the chelipedes are much longer and do not possess longi- 
tudinal granular ridges on the lower surface of the palm. From E .  diudzrme~zct, 
Alcock," it differs conspicuously in the shallower sculpture of the carapace and in the 
presence of a well-defined hepatic facet. 

The sl~ecimens were found a t  a depth of about 4+ metres, on a bottom co~nposed 
of soft mud with Illally dead shells, just inside the mouth of the Tale Sap, near Sing- 
gora. They were obtained in water of low salinity, its specific gravity beillg about 
1.004 (corrected). 

The two specimens, types of the species, are registered under no. gdz6/1o in the 
Itldian Museum books. 

Genus Philyra, Leach. 

Phily ra sexangula, Alcock. 

ISOD. I ' k i l j ~ r n  .se.~rr~rgrr l~r .  Alcock, J o t r r ~ r .  A i n l .  S o r .  Ucngrr l ,  I,XV, p. 241, pl. vii, fig. 2 illld 

(1890) I l l r r r t .  Z o o / .  ' I n v ~ ~ s f i ~ c l t n r  ' Crrrst . .  pl. xxix, figs. 6, GI( .  
1900. Plzi l~rr , r  st..rnttgrr/n, I,anchester, Pro ( .  Z o o l .  Soc. Lorzdo~t ,  p.  765. 

very small inale, with. caralnce only 3.2 Inm. in length, was ohtained by Dl.. 
Xnnandale. The sculpture in this individual is more clean-cut than in the larger speci- 
inens recorded by Alcock. The outline of the carapace is much inore sharply angular, 

.. . .  . - ~ _  ~ ------ 

I Nobili, A n n .  Sci. I!aI , Zool. ( g ) ,  I\!, p. 1 5 5 ,  pl. ix, fig. I ( I@) .  
2 Nobili, ib id . ,  p. 1 5 7 ,  pl. ix, fig. 2 ( 1 9 6 ) .  

4 Alcock, J o ~ i r r ~ .  A s ~ n l .  Soc. Bengnl .  LXV, y. 187, PI. \ . i i .  fig. 4 (1896)  
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the oblique carinae on the brancl~ial regions are exceedingly strong and in the middle 
line are five large blunt tubercles of which only traces remain in adults. The 

chelipedes have the saine proportional length as in older examples, but  are practically 
devoid of granules. 

The speci~nen was fouild in the sarne locality as Ebalin heteroclzalnza, in water of 
specific gravity 1'004. 

Tbe species was hitherto kilown from the Godaveri Coast and Persian Gulf (Al- 
cock), from the Matla11 river in the Gangetic Delta, whence a large feinale, 9.5 inm. in 
length, was obtained a few years ago by Dr. J .  T. Jenkins, and from Singapore (Lan- 
chester). 

Philyra olivacea, Rathbun 

1909. Philyrrr olivnceu, Rathbun.  Proc. Biol. Soc. Wnsk ins to~ t ,  XXII, p.  108. 
1910. t'hilyro olivnceo, Rathbun, Dnlrske V i d .  Selsk. SkriJt.  (7), nat.  og n~clth.,  V ,  p. 3 1 2 ,  

pl. ii, fig. 17, and text-fig. 4. 

Rvo speci~nens, both males, are ill the collection ; in most respects they agree 
well wit11 Miss Rathbun's description. The posterior margin of the carapace, des- 
criberl as trilobate in tlie original examples, is merely sinuous with the outer angles 
llrominent. The two oblique lines which run inwards from the postero-lateral nlar- 
gills and converge are exceedit~gly obscure, though visible in both specimens ; they 
consist merely of a single row of low and widely spaced granules and inight easily be 
overlooked. 

There is a considerable difference between the two specilneils in tlie form of the 
angulation of the lower margin of the hepatic facet. In  the smaller specimen it is 
much the more prominellt aild is quite pale in colour, the remainder of the carallace 
being a very dark grey. The larger individual is pale in colour throughout. 

The specimens are respectively 9.5 and 8.0 mm. in length. One was taken along 
with the examples of tile two preceding species near Singgora, in water of specific 
gravity 1.004; the other was found in the bottoln of a fishing boat a t  Patani, far to  
the south of the Tale Sap, and had probably come froin Patani Bay. 

The species was previously know11 o~l ly  from the Coast of 1,em Ngob 011 the east- 
ern side of the Gulf of ~ i a l ~ ~ .  

Fa~nily DORIPPIDAE. 

Genus Dorippe, Fabricius. 

Dorippe astuta, Fabricius. 
1896. L ) O Y I ~ P L '  rr~lrrt(r, Alcock, Jorrv~l.  .Isr'nt. Sor.  Bellgnl, LXV, p. 280 

.I s~~eciineu with carapace about 11 111111. in length was found dead near the 
''lout11 of the TR~C Sap and two smaller illdividuals were taken in the chaililel opposite 
Sillggora in water of specific gravity 1.004 (corrected). They were found 011 a bottom 
of lll~ld all[l dead shells a t  a depth of 4$ lnetres and neither of the111 carried anything 
In tile last pair of legs. Alcock states 011 the authority of Giles that it is the custom 
of sl)ecies to carry an i~lhabited wornl-tube. 
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Tribe PAGURIDEA. 

Family PAGURIDAE. 

Subfalnily PAGURINAE.  

Genus Clibanarius, Dana. 

Clibanarius padavensis, de kIan. 

1888. Clib(rrt(rrirts prrd(rvc?bsis, de Man, Jortrrl. Lirltr. Soc., XXII, p. 242, pl. xvi, fig. I 

Three specimens were found by Dr. Annaildale a t  the nzouth of the Prai River, 
opposite Penang, on mud-flats exposed a t  low water. They were living in M ~ ~ u e x  
and other iiiarine shells. 

Clibanarius longitarsis (de Haan). 
1887. Clib~rrrrrrirrs loizgit(rrsis, de Man, Arch. f .  ~tttrrrg~scIb.,  LII, i ,  p. 441. 

This species was very abundant a t  Kaw Deng and in other localities near the 
lnouth of the Tale Sap. All the larger individuals were inhabiting marine shells, but 
very small ones were usually found in Polnmilles fEztvintiLis. Dr. Alliiaildale noted 
that the legs in living specilnens were very deep blue with bright blue longitudinal 
stripes and that the eyestalks were bright olivaceous brown. 

Genus Diogenes, Dana. 

Diogenes avarus, Heller. 

1c)oj. L)iogsrrt.> rrvt~rrt.\, Alcock, Clrl. Irrdinn Decnp. Crust. ,  11, fasc. i ,  p .  68, pl. VI, fig. 6. 

'I'wo very slnaU specimens, dredged in the outer part of the Tale Sap, opposite 
Singgora, appear to belong to this species. 

Tribe THALASSINIDEA. 

Family CALLIANASSIDAE. 

Subfamily UPOGERITNAE. 

Genus Upogebia, 1,each. 

Upogebia (Upogebia) heterocheir, Keml). 

1915. Upogebia (Upop!bin) heterockeiv, Kemp, dlorr. Irlrl. .\Itrs., V, p. 257, 111. xiii, figs. 6 ,  7. 

Two sl~ecilnens were dredged towards the norther11 part of the chanllel connect- 
illg the inner and outer parts of the Tale Sap near Pak Payuni a t  depths of .;& to 5fr 
metres. They were taken ill a thin layer of soft inud overlying a bottonl of coarse 
sand in water of specific gravity r.oo15 (corrected). 

One of the speciniells is very much damaged ; the other is a male :~pproxinlate~~ 
16 111111. in total lellgth. In this specimen the first peraeopods differ from those of the 
types in the absence of the subterminal tooth on the upper edge of the merus and in 
the presence of only one tooth on the upper border of the propodus. The extent of 
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the variation ill the llumber of spinules on the legs is thus rather greater than was 
gathered from examination of the Indian specimens. 

~h~ species has hitherto been found only in the Chilka Lake on the Orissa coast 
,[ I~ , - J~~ ,  where it was obtained in water ranging in specific gravity from r.ooo to 

1.0265. 

D E C A P O D A  NATANTIA.  

Tribe C A R I D E A .  

Family PAT,AEMONIDAE. 

Genus Palaemon, Fabricius. 

Palaemon carcinus, Fabricins. 

1890 Ptrlncrrto~~ cc~rc i~ i t r s ,  Ortmann, Zool.  Jnhrb . ,  S y s t . ,  V ,  p. 700, pl. xlvii, fig. I .  

1902. Pnloelnorr ( E ~ r p o l n e r ~ t o r l )  cnvciir~ts ,  de Man, .;lbhnridl. S o t c k .  ~ ~ n l r ~ r l .  Ges., XXV, p.  7 6 3  

1910. I- 'rrloe~~~o~r rrrrci~rrrc, H e ~ i d e r s o ~ ~  and hlattliai, Rcr .  I ~ r r i .  i l f lrs . ,  V ,  p ,  281, pl. xv, figs. r ( I - : .  

1914. I )n lnr~~ron  cnrcilrirs, Cowles, P h i l i f i p i n ~ ,  l o r ~ r i r .  S c i . ,  Sect. D, IX, p .  324, ~ 1 ,  i ,  figs. I ,  

l o - 1 .  

The collectio~l contains llulnerous specimens of this well-known species from 
the Malay Petlinsula. Three males, \vhich doubtless came from the Patalurlg river 

where the water is always fresh, were bought in the market a t  Lalrlpanl and a large 
number of specimens were obtained froin fishermen's nets a t  Singgora in the Tale 
Sap-in water of specific gravity varying fro111 1.004 to 1,0085. 

It is a remarkable fact that all the Singgora specin~ens, with one exception, are 
females and that nearly all of the111 bear eggs. In  our investigations on the fauna 
of the Cllilka Lake on the Orissa coast of India, we drew attention to the fact that 
certain species of P ~ l a e n t o ~ z ,  P. v z ~ d i s  and P .  ~ n n l c o l t n s o ~ ~ i ,  visit the lake each year a t  
the period when its waters are a t  their freshest in order to  liberate their young. In 
the case of P. nzalcol~nso~zi  this migration is undertaken only bv the ovigerous fenlales, 
whereas in I-'. vtidis the males acconipany the females.' 

It appears that a silllilar pllenomeuon occurs in the Tale Sap in the case of 
P .  carci~fzrs. Dr. An~landale fo~uld  ollly a single male and very few females without 
eggs out of Inany hundreds of specimens examined a t  Singgora and there can be 
little doubt that tlic fe~nales migrate to the lake for breeding purposes. The speci- 
Inens were obtained in January a t  the beginning of the dry season when the water of 
the outer part of the lake was probably fresher than a t  other t i~nes.  

The s~ecimens agree well with the published descriptions. The rostruin as a 
rule extends ll1ucll beyond the antenna1 scale, but in one male from Lampam, 

nnll. il l  total length, reaches beyoncl this point only by some 5 mm. There are 
horn I2 to 15 teeth on the upper border of the rostruin and froin IO to 14 (usually 

11) 011 the lower bordel-. Nine speci~nens yield the following ~neasurements 
(to the nearest Innl,) :- 

I I<emp, ibirln. I l ld .  Mus., V, p. zol  (191 F)' 



256 ZOOLOGY OF T H E  FAR EAST. 

I 2 i &  
SECONDPERAEOPOD: LENGTH OF 

LOCALITY. 
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-- -- v d n  
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. . . . . . d 168 

. . . . . . d 156 
Singgora . . . . 
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. . . . . . . 0 

. . . . . .  1 9 

. . . . . .  9 
I 

148 I 34 , 88 
80 1 73 

I 
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There are also in the collection two very small individuals, 43 and 46 mm. 
in total length, that I consider to  be young examples of this species. They were 
obtained in the Patani river, below the town of Patani in the Siamese Malay States. 

In  the Indian Museum collections I have not been able to find any specimens of 
P. carcirizts as small as these; the youngest, which are from Garia, near Calcutta, 
being 65 and 69 mm. in total length. 

In  the larger of the Patani river specimens the rostrum extends beyond the 
antenna1 scale by about one-quarter its length, and hears 12 teeth above and 10 below. 
In the smaller individual the rostrum reaches beyond the scale by about one third of 
its length, and bears 14 teeth above and 11 below. In  the young speciinens from 
Garia the rostrum is fully as long as in the sinaller Patani individual, and bears 13 or 
14 teeth above and 12 or 14 below. The secoild legs in both Patani speciinens reach 
beyond the end of the scale by the length of the chela-in those from Garia by the 
chela and fully one-third of the carpus. The segments yield the following measure- 
inents (in mm.) :- 
- - - - . . . - . - - -  ~- ~ - - .- - -- 
i 

I 
I 

i LOCALITY. 

I 

I -- -- 

Garia, nr. Calcutta . . 

18 18 
16 I5 
14 , 14 

I -- - 

. . , . ? 

23 
20 
r o  

65 14.0 37 

; Patani river . . 
. . . I  I ,  

_ - -. . . . . - - . - - -. 

16 
14 
12 

7.6 7.9 

12 

11 i 10 8 

I I~ the largest specimen, which is evidently a male, the appendix masculina is represented by a small bud : in the 

others no trace of i t  can be detected. 

108  ' 5.8 4.I 

5.1 1 5.2 

4.3 

6.6 3.6 2.4 

5 3 3.1 1.8 : 
- - ----- 
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The ~neasure~nents are closely comparable to  those of sonle adult females, the 
chief difference being that  the dactylus is a little shorter in re la t io~~  to  the palm. De 

Man 1 records a young male specimen of this species, 65 ~ n m .  in total length, in which 
the carpus of the second legs was 9 mm. in length, the pa1111 43 mm. and the 
fingers z# mm. 

The telson tip in the Patani individuals differs conspicuously from that  of 
adults, the inner pair of subter~ni~lal sy~inules extending beyond the apex by more than 
half their length. The specimens from Garia represent an intermediate stage, the 
spinules just reaching the apex. 

T,anchester, in his account of the Crustacea of the "Skeat Expedition," refers 

to a specimen, 43 mm. in length, under the name P. carci~zus var. lamarrei. This in- 

dividual is doubtless a young P. rarci~zz~s,  Milne-Edward's P .  lnmarrei being, as de 
Man has shown,' quite distinct from the Fabrician species. 

Poltrcmo~l cavczrzz~s is cvirlently an abundant species and has a distribution extend- 
ing from India to New Guinea and the Philippines. 

Palaemon lanchesteri, de Man. 
1901. Pnlaemon fiaitcidots, Lanchester,  I'roc. Zool. Soc. Lorldorl, p. 568, PI. xxxi i i ,  fig. 4 ( n o t  

P .  finucicicjls, Hilgendorf,  Silz.ber. Ges.  nnlrrrl. Frelcrrde, Berlin, J a b .  1893, p. 155). 
1911. Pnlaemojr (Eltpnlnrrnon) Lnrlchcs!eri, d e  itfa11 (?lorn. nov. for  P .  paiccidens, 14anchester 

7rec Hi lge l~dor f ) ,  Nolrs L E Y ~ C I ~  !l/Itrs., XXXIII, p. 264, footnote .  

Lanchester, when describing this species, noted that notwitllstandillg the pre- 
sence of ovigerous females it might eventually prove to be merely the young of 
P. idne. In my op in io~~ there call be no doubt that the species is valid, its nearest 
relative being apparent.ly P. tamnrrci, Milne-Edwards. I n  both species the seco~ldary 
sexual characters seem never to he strongly developed and the second peraeopods 
differ little, if at  all, in their proportions from those of the y0~11g. 

I have little to add to T,a~zcl~ester's description. The rostrum in its length and 
dentition agrees with his account. The posterior tooth of the dorsal series is situated 
on the carapace, the second being as a rule i~nrnerliately over the orbit ; the distance 
between the first and secolld is generally not greater than that  between the second 
and third. The apex is nearly always bifid. 

The second legs are rather shorter thau indicated by Lanchester, those of oviger- 
011s females reaching beyond the scales by scarcely more than the length of the chela, 
those of males by the chela and not Inore than one third of the carpus (for measure- 
ments see table on p. 258). The apex of the telson is sharply pointed, the inner pair 

subterminal spinules extendillg beyo~ld the tip by Inore than half their length. 
The eggs are large, about 1.05 mm. in letlgth and 0.78 mm. in breadth. 

Sixteen large specimens and a number of young individuals were obtained by Dr. 
*nnandale at  the inner end of the Tale Sap in ponds and ditches of fresh water near 
Lampal1l. Lanchester records the species fro111 Singgora, but  Dr. Annandale obtained 
no evidence that it enters the lake a t  that place. 

I De Notes Leyden MILT., I ,  p. 165 ( 1 8 ~ ~ ) .  2 Lancllester, Pvoc. Zool. Soc. London, 1901, p. 565. 
'Ie Rcc.  'lid. Mtrs . ,  11, p. 2 2 2 ,  pl. xix. fig. 4 (1908). 
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Palaemon nipponensis, de Haan. 
1890. Pnlnemorr ~zipponcnsis,  Ortmann, Zqol. Jnhrb., S y s l . ,  V ,  p .  715. 
1902. Bifl~yrris rripportcnsis, R a t h b u t ~ ,  Pmc. U . S .  Nnl. .Mur., XXVI, p. 53. 

1914. Pnlncmort rtippottcnsis, Balas, Abh r ~ r d l .  mnlh.-pli!ts. Klossr I ( .  Rnyer.  Aknd. W i s s . ,  Suppl.  
Rd. 11. Abh. 10, p. 5 0 .  

The synonymy has been dealt with by Ortmann ; more recent references are sup- 
plied by Ralss. 

A number of specimens which show a considerable amount of variation are 
referred to this species; they were obtained in China and Japan and the largest, 
which is fro111 the former country, is only go mm, in total length. Miss Rathbun has 
remarked the close relation that exists between P. r z i p p o ~ ~ e ~ z s i s  and P .  longipes and 
has noted certain points of distinction, but the use of these characters hasnot enabled 
me to separate the collection into two groups. 

In Japanese specimens from 70 to 85 mm. in length the fingers of the second per- 
aeopods are always shorter than the palm, varying from three quarters to nine tenths 
of its length; the carpus in specimens with longer fingers is usually more slender, 
about seven and a half times as long as its distal breadth, while in those with shorter 
fingers the carpus is generally stouter, hardly more than six times its distal breadth. 
Distinctions based on these grounds break down entirely when a number of specimens 
are compared. The upper edge of the rostrum is comparatively straight and in 
nearly all cases bears 12 or more teeth. I can find no differences in the hairiness or 
toothing of the fingers of the large chela. 

In youllg Japanese specimens from 40 to jo mln. in length the degree of variation 
in the proportions of the chela of the second legs is even greater than ill adults, the 
fingers being a little longer than, equal to, or only three-quarters the length of the 
palm. The dorsal teeth on the rostrum are as nurnerous as in adults, whereas, accord- 
ing to Balss, there are only 7 or 8 in young P. Longipcs. 

A Palaemonid from Sagami Bay, about 55 mm. in length, received in exchange 
from the Munich Museum and determined by Balss as P. Longifies, differs in a conspicu- 
ous manner froin all the specimens in Dr. Annandale's collection. The rostrum is 
shorter and more strongly arched above, the carapace is thickly covered with minute 
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spinule~, the second legs are proportionately longer and much stouter with the carpus 
shorter than the palm.' 

The Japanese specimens were obtained in the Yodo river, about one mile above 
the town of Osaka and in the lagoon a t  Kasumi-ga-ura. The Chinese examples were 
caught in the Tai Hu  lake. 

Palaemon asperulus, von Martens. 

1868. IJnlnetnon nsperulrc~, von Martens, Arch. lrrr Nali~rgesch.,  Ja111.g. XXXIV,  i ,  p. 43, 
pl. i ,  fig. 5 .  

1890. Pnlnemon aspcrulrrs, Ortmann, Zool. Jnhvb., Syst., V, p. 708. 

This species, which apparently has1 not beer1 recorded ' since it was originally 
described by von Martens in 1868, is represented in Dr. Annandale's collection by ten 
specimens, obtained in the Tai Hu. 

m. 
F I G .  8.-Polnen~on asfirrrilrrs, von Martens. 

Auterior part of carapace. rostrum, etc. 
( 1 0  Second peraeopod. (6) Fingers of same further enlarged. 

The largest inale is rather smaller than von Marten's type and is 75 in 
lellgth ; in this individual, however, the second peraeopods are noticeably smaller than 
iu one ollly 63 mm. long. 

In the three largest specin~ells there are a few minute asperities on the carapace 
the eye and below the hepatic spitle ; the others are almost or quite smnoth. 

- .  
-.- ~~ ~ 

-- - ---- - ' 
In this respect the specimen differs from the published descriptions of large males of the species. 
The .il)ecimell whicl~ de Man referred to P.  nspertrlnrr in lqoq is apparently a differe~rt .pecks (see p. 261).  
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The rostruni reaches almost to the tip of tlie antenna1 scale in adults (text-fig. 8) ; in 
the young it is a trifle longer. The upper margin is straight or very slightly corlvex 
and bears from 8 to 11 teeth ; the hindmost is rather widely separated from the liext 
of the series and the posterior two or three are placed on the carapace behind the level 
of the orbit. On the lower border there are z or 3 large teeth. 

The accessory ramus of the outer antennular flagellum is longer than the 
peduncle. 

The second peraeopods (text-figs. 8u, b) are equal and in well developed males reach 
beyond the end of the antenna1 scale by the chela and a t  least half the length of the 
carpus ; in the largest iiidividual, however, they are proportionately shorter, reaching 
beyond the same point only by three quarters the length of the chela. Five speciinens 
yield the following ineasureinents :- 

- - - - - - - - - 
I ' SECOND PERAEOPOD I.ENG,PH OII 

"i 

-- 
I 

I t  n7ill be noticed that  the carpus is decidedly shorter than the propodus in all the 
larger specimens. In  those below 45 min. in length the proportions are, however, differ- 
ent, the carpus being allnost as long, or even (as in the specimen measured) a shade 
longer than the palm. 

In  the male 63 innl. in length the carpus is 2.7 mm. in breadth a t  the distal end, 
the segnlent thus being about four times as long as broad. In all the larger speciinells 
tlie segments bear lninute asperities, specially noticeable on the inner and under 
surfaces of tlie carpus and prol)odus where they tend to form longitudinal rows. The 
fingers bear few hairs ; on their inner margins there is a fine ridge extending froni the 
base to the tip ; there is a single sinall tooth a t  the base of tlie fixed finger and two ill 
a siniilar positioil 011 the dactylus. 

The telson is produced to a sharp apical poilit which is, however, exceeded by the 
innermost of the two pairs of terminal spinules. 

The specimens collected by Dr. Allllandale were found not far from Shanghai, the 
locality fl.0111 which voil Martens described the species. There is thus little dollbt 

that they represent the true P.  ns+evrdus. 
- - - -. .. . -- .- - ~ 

-- 

I The rostra1 forn~ulae in ten speciluens are,-812, 9 .2 ,  913, 913, 10.3, 1013, 10/3. 10'3. Il/3, 111.3. 
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The female, 45 mm. in length, from South Hu-pell, referred by de Mall to 

Palacmolc (pnrapaluelno~z?)  aspevulzts, is without doubt different. In none of Dr. 

Annandalels specimens can I find any trace of carinae 011 the first abdominal solnite 
,,d the p e r a e o l ~ ~ d ~  differ conspicuously from de Man's account. In  the case of 

the Hu-peh specimen the merus of the second leg is 5 . 2  mm. in lengtll, the carpus 
6.4 mm., the palm 7.5 mm. and the fingers 5.5 inin., proportions which differ slightly 
from those of Shanghai individuals. In the latter specimetls, moreover, there 
is no trace of a longitudinal ridge on the outer side of the merus and carpus. The 
last three peraeopods are also much stouter in the Hu-pel1 specimen, the merus of 
the third pair being only five times, and the propodus seven times as long as 
broad. In Dr. Annandale's exanlpl2s the lnerus of this limb is six and a half 

times and the propodus about nine times as long as broad. 
The specimens were deeply pigmented in life, but without any cllaracteristic 

markings. They were take11 from sinall basket traps set among weeds in and a t  the 
mouths of narrow creeks opening into the Tai Hu. They were found along with 

Palaemon ~zzpfio~ce~zszs and Leandev modestus,  but  were much less abundant than either 
of those species. 

Palaemon sundaicus (Heller ?), de Man. 

1862. lJ~[l~iertzori srrndaicr's, Hel ler ,  Sitz.-(rev. .lkacl. IViss. IYier~, XIV, p. 415, pl. ii, tigs. 38, 30. 

1892. l'lrlrrenton (Eu.$nltrernon) srtlcd(ticlrs, de .\Ian, in IYebdr's Zool. Iirgcbrr. IZeisc Nic~lcrli i~trl .  
Osl-Iicd., 11, 1). 437, pl. xxvi, fig. 35. 

1897. Pnlaerno~~ (Etrpalnemon) strrrdrriors, de Man, Zool. J tr l~vb. ,  Syst., I X ,  p. 77') a t~d X,  
pl. xxxvii, fig. 71 (1898). 

1914. IJaltremo~z srrntinicrrs, Cowles, IJhilippi?le Jorrr~r. Sc i . ,  Sect. D, IX, 1). 355,  pl. i i ,  figs. 3, 3'1-f. 

To this species I refer a number of rather sinall specimeils in which the cl~elipedes 
(after ni~le n~onths' preservation in alcohol) are deeply nlottled with purplish brown. 
Th~y almost certaillly belong to  the same species as those with identical colour 
markings described by de Man and Cowles ( loc.  czt. 1897 and 1914). 

De Mall has described two varieties of P. srrrzdrriczts fro111 Atjell and Batavia, 
distiiiguishil~~ t l ~ e  latter under tile llallle var. Orlttrvirr~zu. Dr. L ~ i ~ i ~ a n d a l e ' s  specin~ens 
agree most nearly with the typical form. 

Of the twelve specimeils in the collection, ten have 10 or 11 (usually 11) 

teeth on the upper edge of the rostrunl and =j to 7 (usually b) on the lower edge. 
Olle specilnell has I.; dorsal teetll 6 ventral and one wllich has clearly suffered 
illJur~-the antenna1 scale 011 one side being otlly half its nornlal size-has rq  teeth 
above arid 11  below. In all cases tllere are tllree teetll on the carapace behind 
the orbital llotcl~. Towards the al)ex the rostrun~ is always rather strongly upturned, 
reaclliug beyond the atltellllal scale by a proporti011 varying from one tenth to  
One of its length. The carapace is smooth tlirougl~out. 

The second Peraeopods are slellder and in t l ~ e  larger speci~nens reach beyond 
the by rather more than the chela and carpus. Tile merus, carpus and 

_ -- . ~- - - - -. -. . . ~ . .  .- - - - -  

' De Man, Trai ls .  Llun. Soc., Zool.  (z), IX, p. 193,  pl. xviii, figs. 2-8 (1904). 
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palm are thickly covered with small spinules which are larger on the inner and under 

sides of the carpus and palm where they tend to form longitudinal rows. These 
spinules are visible even in the smallest individuals. In  the larger males and the 
oldest female the fingers are thickly clothed with hair. There are two small teeth 
011 the inner margin of the dactylus near its proximal end and one similar tooth 
which fits between them on the fixed finger. 

Seven specimens yield the following measurements :- 
~ - ~~ - -- --- --~~~-- - - - 

' SECOND PERAEOPOD : LENGTH OF 

d 

I n 71 17.3 61.5 10.4 11.5 16.8 1z.1 8.3 

I 8 53 3 8.0 8'0 12'4 6'5 : 
' 

64 I 
i 43 9'1 6.0 6-1 8.5 1 4.7 4.8 , 

0 76 2 1  67 12.4 ; 1 0  18.6 1 11-7 8.1 ~ 
8 I 1.6 

I t  is doubtful if the last of these specimens, which is separately referred to below, 
is correctly referred to P. szcndnicus. The measurements of the remainder tend to show 
that in the course of growth the palm increases considerably in length in proportion to 
the rnerus and fingers. In young males it is much shorter than the merus and little i f  
a t  all longer than the fingers, whereas in large males it is equal to or a little longer 
than the lnerus and allnost one and a half times as long as the fingers. 

In the male 76 mm. in length the carpus is 2.5 mm. in breadth a t  its distal 
end and the palm 2.4 mm., the segments being respectively about nine times and 
six and a third times as long as broad. I11 the female of the same length these 
measurements are 2 . 3  mm. and 2 . 5  mm., the carpus being eight times and the palm 
six and two thirds times as long as wide. 

If the figures tabulated above are analysed and compared with those given in other 
descriptions, certain small differences are evident ; these, however, do not appear to 
be sufficiently well rnarked to afforcl any basis for the foundation of a subspecies, 
In the tnalei from the Tale Sap, for instance, the merus and carpus seem proportion- 
ately a trifle longer and the palm and dactylus a little shorter than in those described 
by de Man as P. surbdaicus var.'  and the same features may be detected if the Tale Sap 
females are compared with de Man's typical P .  su~ tda icus  froin the Java Sea.' 

- .- -. 

1 De Man. loc. cit., 1897, p. 783. 1 De Man, lac. sit., 1897, p. 782. 
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~h~ large male, the last of those included in the table of measurements, is 
referred to p. s u n d a i c ~ s  with very considerable doubt, but  is perhaps merely an 

~ ~ t h  legs of the second pair are detached and only one is complete. 
~h~ rostrum resetnble~ that of the other specimens, extending a little beyond 
the scale, with an upturned apex and with 10 teeth above and 5 below. The second 

peraeopod shows very faint traces of mottling, but  is proportionately much longer than 
in the other specimens and exhibits great differences in the relative lengths of the 
segments. TIle tlactylus is proportionately much shorter and the carpus and palln 

longer, Cowles (loc. cit.) has given the ineasurements of a number of Philippine 

specimens of P. sundaicz~s of sizes comparable with this male : but  in all of then1 the 
fingers are considerably more than half the length of the palm, whereas in Dr. 
Annandale9s specimen they are little more than one third the length. 

The specimei~s in the collection were found in the Tale Sap near Singgora and in 
pools and ditches in the vicinity; they were obtained in water of specific gravity 
varying from 1.004 to 1.0085. There are also a few small individuals from the 
Patani river in the Siamese Malay States. These were found in fresh water, but  in a 
locality subject to tidal influence. Dr. Annandale notes that, in addition to  the 
tortoise-shell-like mottlings on the chelipedes, living specimens showed a sinall dark 
spot on each side of each abdominal somite. 

Specimens which I regard as specifically identical with those obtained by Dr. 
Bnnandale are recorded by de Man froin Java, Flores and Celebes and by Cowles from 
the Philippines. Most other records appear somewhat doubtful. 

Henderson and Matthai ' regard P. sundaicus  as a synonym of P. idae,  but  I am 
not at present prepared to  follow them in this view. The specimens I have examined 
seem to differ conspicuously in the form of the rostrum from any of those which they 
have recorded from S. India uilder the latter name. P. sundaicus  was described by 
Heller froin a very young specimen and its true identity is still uncertain. The notes 
made by Koelbel on the type and published by de Man ' have led the latter author ' 
and CoutiZre4 to suggest the possibility of its identity with von Martens' P. dispar  
and this view seems to  have more to  recommend it than that  adopted by Henderson 
and Matthai. If proved it will, however, have unfortunate consequences, for 
P. dispar must then be known as P. sundaicus,  while a new name will probably 
be necessary for the form described above. 

De Man (loc. cil., 1897) has also suggested that  Heller's P. sundaicus  inay be 

specifically identical with Dana's P. equidens froin Singapore. But DanaPs species 
was described from a mutilated specimen which, apparently, is not now in existence. 
It is exceedingly improbable that the species will ever be recognised with cer- 
tainty and it is best that it should be altogether ignored in future work. 

~- ~ .- 

' Henderson and Mqtthai, Rer. I n d .  Mur., V. .  p. 185  ( 1 9 1 0 ) .  

'I De Man, loc. c i f . ,  1 8 9 2 ,  p. 437. 
,' De Men, lac. c i l . .  1 8 9 7 ,  p. 781 .  

' CoutiEre, Ann. S c i .  naf., Zool. (a),  XII, p. 335 (1901).  
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Palaemon elegans, de Man. 
18r)r. I'nlnerrrorr (I~rrp(rl~r,~nlora) rll*gflrls, de Man, i l l  Il'c~bcr's d o o l .  Er{bb?t. Reisc NirderldtLd 

0st .-Trri l . .  11, p 440, pl. xxvi, fig. 36. 

190,;. Piilnrrrtnrr (Errpnlnencott) rlt.gmts, de >Can, .Abhnn!il. Scnck. nnturf .  Ces . .  Fmrzkfrrrt, XXV, 
P. 764. 

-- ' - 
.- - . . . . . . .. -. - 

I 0 1  t\re~lty-three specimens two have 9 dorsal teeth, Jeven have 10, nine have 1 I ,  lour l ~ a v e  12 end one h n ~  1 3 .  

s 0 1  twenty-three sperilne~ls twelve have 4 ventral teeth, ten hare 5 and one has 6. 

The specimens in the collection are from Patalung in Lower S a m .  They 
agiee closely with the original description and also with an adult male from 
Ruitenzorg deternlined by de Man and preserved in the Indian Museum : there are, 
however, slight differences in the form of the rostrum. 

In Javanese specinlens the upper edge of the rostrum is usually convex and 
a t  the apex is straight or directed a little downwards. 111 those from Patalung 
the upper edge is usually a trifle sinuous and the apex is straight, or (more 
particularly ill lToung males and females) directed a little upwards. The teeth on the 
upper edge vary in number from 0 to 13,' with 2 or 3 situated on the carapace, thus 
agreeing exactly with de Man's account. On the lower edge, however, there are from 
4 to 6 teeth (usually 4 or j),' whereas in Javanese specimens there are only 2 or 3 and 
rarely .I. 

The spinules on the carapace of the male, except in the case of the largest speci- 
men, are restricted to the lateral walls and to the region in the vicinity of the 
hepatic spine. 

The identity of the Patalung specimens with P. e l r ~ n j i s  is proved beyond doubt 
by the form of the chelae of the adult male which agree in every particular with 
those of the specimen from Ruitenzorg referred to above. The fingers are clothed 
wit11 hair in their basal two-thirds, with teeth a t  their end exactly as des- 
cribed hy de Man, while the nlovable finger hears distally the characteristic double 
row of tubercles. Seven specimens yield the following measurements :- 

- - ~- ~- .. 
1 '  

- - - 
-0 1 SECOND PERAEOE,OD : I.ENGTH OF 
a .  5 2 3 s  , - 

' R I  - g 8 z  
, . I $  
18.5 I 15.6 : 
1.3'4 ; 14.O ' 

10.8 9'4 

2 
2 

d 2  
-% ' 

I- 
8 61 

d 57 

a - a 2  
t i 8  YoE ' $ 

E t 5 L  @ 
, S a 
-- I - -  ( 

-- 

16.5 A , 9.9 16.7 ' 23.5 

( 7T.5 i 10.4 14.0 19.7 

15.7 1 j4 8.0 1 11'4 , 1.3'7 
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The eggs are very large, about 1.5 mm. in length and 1'15 min. in breadth. One 

is parasitised by a - ~ o ~ y r i d .  
~t appears to me probable that the six larger speciinens recorded by Lanchester 

fronl the Tale Sap under the name Palaemolz nzppoizensis I are in reality examples 
of this species. De Man has noted the great reseinblance that  exists between the 
two forlns and judging froin Dr. Annandale's collection P .  nippo~zenszs does not occur 
in Lower Siam. The rostrum in Lanchester's larger specimens bears 10 or 11 

teeth above and 4, 5 or 6 below, agreeing with the individuals described above. 
1,anchester's smaller examples with 6, 7 or 8 teeth on the upper border of the rostrum 
and 3, 4 or 5 below, probably belong to soine other species ; in young P. clegans that 
I have examined the rostra1 formula is the same as in adults. 

Dr. Annandale's speciinens of P. clegalzs were obtained a t  1,ampam in Patalung 
in fresh water. They were found in the Patalung river and in ponds and ditches in 
the vicinity. In the Tale Sap itself the species was not found. P. elega~zs is recorded 
by de Man from Buitenzorg and Sinagar in Java. 

Palaemon neglectus, de Mall. 
1888. Pnlacmon ncrtliroslris, d e  Man (nec Dana), ,Iorrrn. Linn.  Soc., XXTI, p. 280, pl. xviii. 

fig. 7.  
1891. Pnlner~ron nctttirostris ( de  Man nee Dana), O r t m a ~ ~ n ,  Zool. Jnrhb..  S y s t ,  V, p. 707. 
1892. Pnlncmo,l (Ezrflolaemo~r) eqrcidens, d e  &Ian (ner Dana), i n  11fc6cr's Zool. Ergebn. Reise 

Nicderldnd. Osl -I l td . ,  11. p. 453, p1. x w i ,  fig. 37 (nol the ~ ) ' ) l ~ ) l \ ' m v ) .  
1906. Pnlnernon (Etlpnlnej~zon) ae~lrctlcs,  d e  Man, Notes Lcyder~ 12fits., SXVI p. 201, pl. xv. 

fig. 6 .  

To this species belong a nuinber of specimens obtained by Dr. Annaildale in the 
Botanical Gardens a t  Penang. 

The rostrum is a little shorter than the aiitennal scales; its upper margin is 
straight or a little convex near the base and is a trifle upturned a t  the tip. On the 
dorsal edge there are froin 11 to 13 teeth (usually IZ),' of which the three hindmost 
are placed on the carapace, the fourth being iininediately above the posterior liinit 
of the orbit. On the lower edge there are 1 or 5 teeth (nearly always 4) ."  

The largest male, a specimeil 88 mm. in total length, bears a great number of 
very small spinules on the carapace ; but these are absent in all the other examples. 
Six specimens yield the measurements shown on the next page. 

The proportions of the seg~nents of the second peraeopods are rather variable. In  
Inales the carpus is usually shorter than the inerus or equal in lengtll with it, whereas 
in felllales it is a little longer than the merus. In  the larger claw of the largest male 
the fingers are a little longer than the carpus ; in all other cases they are decidedly 
"orter. 111 nlales the chelipedes are always s tout ;  in the larger limb of the male 88 

in total length the nlerus is 4.7 inin. thick a t  its distal end and the carpus 5.0 inin.; 
palm is very slightly flattened, being 5.4 min. in breadth and 4.9 mm. in thickuess. 
- - --  - -- - -. - - - -- - - - - - -- - - . - -- - - -. 

' Lancherter, pvoc. zoo[. ~ o c .  Londojr, l yo l ,  p. 566. 
Of fiflceo aperimctlr three have I I dorsal teeth, nine have 1 2 ,  two  have 1 3  and one ahnormal individual has 9. 

' Of fiftcetl sPe~illlens foortreu llave q ventral teeth and one has 5 .  
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The spinules on the chelipedes agree closely with de Man's description. On the 
outer surface of the carpus there is a comparatively broad longitudinal smooth line 
which separates the closely packed small spinules of the upper surface from the very 
much larger and more sparsely distributed spinules of the lower surface. 

In the largest male there are on both chelae five teeth on the fixed finger and four 
on the dactylus ; in the snlaller individuals they are less numerous, two or three on each 
finger. The anterior tooth on the dactylus is placed a little behind its middle point, 
the foremost on the fixed finger being posterior to  it. These two teeth are larger than 
any of the others and the margin behind each of them is distinctly concave 

The synonymy of P. ~zegleclzis has been dealt with by de Man. In the Indian 
Museum there are two of the specimens which he recorded from Mergui in 1888 under 
the name P. ac~d i ros t r i s .  These appear to be specifically identical with those described 
above, but unfort~lnately all the chelipedes are missing except one, which is small. 

The specimens obtained by Dr. Anllandale were found in a rapid running stream 
in the Botanical Gardens a t  Penang. All Lf them, in life, bore a small black spot on 
each side of the abdomen a t  the junction of the 1st and znd, znd and 3rd, 4th and 9 1 1  

and 5th and 6th abdominal somites. No spot occurred a t  the junction of the 3rd and 
4th somites. I11 the smaller individuals there was a dark slanting line near the 
posterior margin of the carapace and another, similar to it, not far from the anterior 
-- 

I Both chelipedes detached 
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the two sometimes being joined together to  form an N-shaped figure. In  the 

largest lrlale the carapace was olivaceous green, marbled and streaked and without 
definite markings. The chelipedes in this specimen were blackish externally and pale 
olive internally, the fingers being black with white tips. In  smaller individuals the 

chelipedes were olive, with white fingers and with two scarlet bars on the chela. 
The first of these was situated a t  the proximal end of the palm and the second a t  the 
base of the fingers. The walking legs bore alternate pale and dark bars. 

Palaemo~z ~ z e ~ l e c t ~ r s  has hitherto been recorded from King I. and Elphinstone I. in 
the Mergui Archipelago and from Deli on the E. coast of Sumatra. 

P a l a e m o n  p i l i m a n u s ,  de Man 
1891. Pnlacnlon pilirn.rmcs, Ortmann, 2001. Jahrb . ,  Sys t . ,  V ,  p. 735, pl. xlvii, fig. 9. 
1892. Pn1:tsmort (.Mncrobrnchitim) pilintanrrs. de Man, in Weber's 2001. Ergebn. Reise Nicd 

Osl -Ind. ,  11, p. 471, pls. xxvii and xxviii, figs. 44, a - i .  
1900. Pnlacmort (Mncvobrachitint) pilirnnnzrs, Borradaile, Proc. 2001. Soc. London, p. 93. 
1901. Pnlnamon pilimnn~rs,  Lauchester, Pvoc. 2001. Soc. London, p. 567. 

A large number of specimens collected in Java by the late Dr. W. C. Hossack be- 
long to this variable species; they agree with de Man's description and with three 
Javanese specimens determined by de Man and preserved in the Indian Museum. 

About sixty specimens, including one ovigerous female, were obtained in the 
Government Q~lil~iile Gardens a t  Tijnproean, a t  an altitude of 5600 ft . ,  while two 
others were found a t  Garoet a t  ail altitude of about 3000 ft. The ovigerous female is 
45 mm. in total length and the largest male 59 inm. 

The species is known froin Java, Sumatra and Borneo and on the continent of 
Asia from Aring in Kelantan and the Belin~bing River. 

P a l a e m o n  l a m p r o p u s ,  de Man. 
1892. Pnllidnru~~ ( . L I ~ I c ~ o ~ Y ~ ~ c ~ ~ ~ ~ I ~ )  lantprop14s, de Man, in Weber's Zool. Ergebn. Reisc Nied .  Ost- 

I J I ~ . .  11, p. 493. pl. xxix, figs. 4gn-c.  
1901. l J ~ ~ / n c ~ ~ ~ o ~ r  ItztnI)rop~is, Lanchester, Proc. Zool.  Soc. London, p. 568. 
1902. I'nlncmon Inn~proprts, Scheukel, T'crlt. nntrirl. Ges .  Rnsel, X I I I ,  p. 5 IL  

Fifteen speciinens were obtaiiled by Dr. Aililandale in the Patani River, below the 
town of Patani in the Siamese Malay States. The series agrees very well with de 
Man's account, but the rostri~in is longer than in the large male that he described in 
detail, reaching to, or even a little beyond the apex of the scale. There are from I 5  
to 18 teeth 011 the upper border of the rostrum of which 3 or 4 (usually 4) are situated 
on the carapace behind the orbit. On the lower margin there are 3 or 4 teeth, 
usually 4. 

The specime~~s are small, the largest being only about 45 mm. in length ; the 
chelipedes i l l  several individuals are equal and in no case do they reach beyond the 
alltellllal scale by Inore than the length of the chela. I n  their form, however, and in 
the delltiti011 of the fingers they are in precise agreeineilt with de Man's description. - -. - - ___P-P...-- - 

I 01 fifteen specilllel~.; two l ~ a v c  1 5  dorsal teeth,  six have 16, five llove I j end t w o  13. 



rGG ZOOLOGY OF T H E  FAR EAST. 

The series includes several ovigerous females, each bearing a great number of very 
small eggs. 

P ~ I ~ ~ I I Z O I C  /~ZI IZPI 'OPLLS  is ~ I I O \ V I I  to occur in Celebes and Timor and has been recorded 
by I,anchester from Aring in Kelantan. The number of dorsal teeth on the rostruin 
in Lanchester's specimeiis (12 or 13) is considerably lower than in any of those found 
by Dr. Annandale. 

Genus L e a n d e r ,  Desmarest. 

In a recent paper in the Recovds of tlzc In.Zinn .Musezcm I have revised the 
sectioil of this genus that coinprises Milne-Edward's Lengzder styliferus and related 
forms. This paper contains descriptions and figures of three of the five species 
obtained by Dr. Annandale in the course of his tour. 

L e a n d e r  a n n a n d a l e i ,  Kemp. 

1917. L~,n~rdr.r ~rrr~l~r~rr/rrlri, Kenlp, Rec. Irrd. . ~ ~ I c F . ,  XIII, p. 211, text-figs. 1.4 

This remarkable species is based on a single individual dredged in the Whangpoo 
River, between Shanghai ancl Woosung, a t  a depth of j$ to 7) metres. I t  was 
found ill pure fresh water. 

Leiurdev a~inn~ldalci is particularly interesting in that it forms a link between 
L. tcuicipes, Henderson, in which the last three pairs of legs are excessively long and 
filiform, and more normally constituted species of the genus. 

L e a n d e r  modes tus ,  Heller. 

1917. Le:irl!/er ~r~oa"~.slrrs. Kentp. Kit. Irrd. ;l.lus., XIII, p. 221, pl. ix ,  fig. I. 

From material obtained by Dr. Anna~lclale a t  Shanghai I have been able to draw 
up a fresh description of this species, which was hitherto known only from the account 
given by Heller tnore than fifty years ago. 

The species is common a t  the margins of the Tai Hu  Lake and is caught in large 
numbers in basket traps set among weeds. A few individuals were dredged 
from a hare ~nuddy  bottom in the middle of the lake and others were obtained 
in the Whangpoo River between Shanghai and Woosung a t  depths of 5% to 79 metres. 
Young examples are coiilnlon in ditches and ponds in the neighhourhood of Shanghai. 
All the specilnens were obtained in pure fresh water. 

In redescribing this species I unaccoulltahly omitted to  notice that Henderson in 
1893 recorded Lcirlider modestl~s from Madras. I have recently obtained from 
this locality specimens of a form which is without doubt identical with that examined 
by him. The specimens are, in my opinion, to be referred to L.  senzmelirtki, a species 
which it1 inany respects bears a close resemblance to L. modestus. 

L e a n d e r  s e m m e l i n k i ,  de Mali. 
1881. I~earrdrr S L I I I I ) ~ C / ~ I I ~ ~ ~ ,  de Man, Notes Lcydcn iIlrrs., 111, p.  1.37. 
1890. Lcnrrrlcr ~c~~~rrr t . l i r rk i i ,  Ortmatln, Z l ~ o l .  Jnhrb..  Sysl.. V, p. 517. 

180.3. I.cn~rdrr r~cod~~slrrs, He~lderso~l (rr!.c Heller), Trnrr\. L ~ I I J I  Sot., Z O O / .  (2), V. 1 1 .  44' 

~c)o.$ I-~.a~rri~.r srr~rrr~zlirrkii, Nobili, Boll .  . l l r ~ ~ .  Torirro. XI'III, no. 455. 1'. 8 .  
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The specime~~s agree allnost precisely with de Man's account. The only discrep- 

a,C). that I have noted is that  the lower border of the rostrum, described as " scarcely 
emarginate at  the base," is, as in most species of the genus, distinctly concave 
above the eye, being a t  its narrowest only about two-thirds as deep as in the vicinity 
of the l~il~dmost inferior tooth. 

The rostruln bears fro111 7 to 10 dorsal teeth, usually 8 or g ;  the first is remote 
froln the others and is situated on the carapsce, the second being as a rule im~nediately 
above the hinder liinit of the orbit. On the lower border are from 2 to  5 teeth, nearly 

always 3. 
The branchiostegal tooth is not very much smiller t h n t ~  the antennal. The 

outer rnargiu of the basal segment of the anteunular peduncle ends in a spine tha t  
extends much beyond the produced, setose, antero-external portion of the segment. 
The two raini of the outer antennular flagell~un are fused basally for a distance vary- 
ing f ro~n two-fifths to  one half the entire length of the shorter ramus. The antennal 

scale is about three tiines as long as wide, narrowed apically and with the distal end 
of the lamella not extending very far beyond the terminal spine of the outer margin. 

The lnandibular palp is coinposed of only two segments, the joint between 
the second and third being suppr2s;ed. In  this respect the species is coinparable 
to the European L. sqziilla in which precisely the same modification is found. 

The chela of tlie second l~eraeopods is nearly always a trifle longer than the 
carpus, but is occasionally about equal to it, as noted by Ortmann. I11 reference to  
the last three l~airs of peraeopods de Mail remarks, " end of the ternlinal joint armed 
wit11 three small and tcvo lollger spines." This is doubtless a clerical error, the seg- 
ment referred to being the propodus. The description, thus amended, applies well 
enough to tlie third and fourth pairs ; in the fifth the spinules are much more nuiner- 
ous towards the distal end. 111 the third pair the propodus is one and three quarter 
times the length of the carpus and two and a third times as long as the dactylus. I n  
the fifth pair the propoclus is longer both relatively and actually; i t  is about twice 
the lellgtli of the carpus and three and a quarter times as long as the dactylus. The 
sixth abdoniinal somite, measured dorsally, is rather more thaii half the length of the 
carapace. 

The largest speciineri in the collection is a female, 40 111111. in total length. The 
eggs are of mecliuin size, about 0.7.3 x 0.58 mm, in longer and shorter dism-ter. 

The rostruin is proportionately longer in small specimens than in adults. 
L. scnlmclillki, as de Man has remarked, bears a rather close resemblance 

to Heller's L. lllodestrds; but in tlle latter species (i) the basal crest of the rostrum is 
'nore elevated, (ii) the interval between the 1st and 2nd dorsal teeth of 

the rostruln is not greater than that between the 2nd and jrd,  (iii) the two rami 
tile outer antennular flagellunl are fused for a shorter length, (iv) the 

antenllal scale is parallel-sided, not nnrrowed distally, (v) the mandibular palp is com- 
pose~' of tllree segments, (vi) the fingers of the lirst peraeopod are nearly one and a 

tilnes as long as the paltn, (vii) tlle fingers of the second peraeopod are 
conspicllousl~ lollger than the palin and (viii) the last three peraeopods are 
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more slender, with a proportionately longer dactylus, that of the third pair being 
three quarters the length of the propodus. 

The specimens collected by Dr. Annatidale were obtained in February, 1914, in 
brackish water a t  the mouth of the Prai River opposite Penang; the species was 
extremely abundant in very shallow water a t  the edge of mud flats and, when alive, 
was whitish in colour without definite markings. 

Other exaniples in the Indian Museunl are from Fisher Bay, Port Owen, Tavoy 
I., Burma, obtained in November, 1911, by the R.I.M.S. 'Investigator' and from 
Bandra, near Bombay, collected in February 1911 by Mr. J .  W. Caunter, from Ennur 
backwater near Madras, collected by  myself i11 May 1918 in water of specific gravity 
1.02625. There are ovigerous specimens from all the localities. 

Lealtdcr scmmeli~tki has been recorded from the roads of Makassar in Celebes 
(de Man), from Luzon in the Philippines (Ortmann) and from Singapore (Nobili). 

L e a n d e r  po tamiscus ,  Kemp. 

1917. Ldrl~rrler potrrr?risors, Kernp, Rcc. Inn. ~Mrrs. ,  X I I I ,  p. 225, text-fig. 7. 

This species, which has been described from material collected by Dr. Annandale, 
differs from all known members of the genus with the exception of L. fEz~nziiticoln, 
Kemp, in the complete absence of the branchiostegal spine of the carapace. 

The type specime~ls were collected by Dr. Annandale in the Patani River, below 
the town of Pa tmi  in the Siamese Malay States ancl the species was also found at 
Telok Tikus on Penang I .  Other specimens in the collection of the Zoological Survey 
of India are from Middle I., in the Andaman group and from the Sanguem and Tuari 
Rivers in Portuguese India. All the specimeils were found i l l  fresh water, but 
in places subject to tidal influence. 

L e a n d e r  pauc idens  (de Haan). 

1907. Lcrrjrr1t.r ~~rrrcrderrs ,  de Man, Trnlrs.  I~irrtr. Sol.. Zool.  ( z ) ,  IX, p. 409. 

1914. Lefllrder /)nrrcidors, Balss, . l b l m ~ r d l .  rrtnl/r.-phys. I<lncse I<. Bnyer .  .4hrrd. I l1 is. \ . ,  Suppl. 
Bd. 11, A l ~ h .  10, p. 58. 

Of this species, which is by far the com~nonest freshwater prawn ill Japan, large 
nuinbers of specimens were obtained by Dr. tlnnandale. There are long series from 
Lake Biwa and from Ogura pond near Kyoto ancl other less riumerous examples from 
the Yodo R.,  I mile above Osaka, from Kasumi-ga-ura on the Pacific coast and froin 
Sapporo in Hokkaido : the specimens from the last locality were presented by the O t s ~  
laboratory. All were collected in fresl~ water and a number of the females bear 

eggs. 
The species was found in all parts of 1,ake Hiwa, but was niost abundant near the 

shore. Individuals were obtained in nets hauled in deepest part of the lake, at a 
depth of 320 ft., ancl as the species appears to live exclusively on the bottom there is 
every probability that they actually caine from the depth i~~dicated.  Specilllens fro111 
over zoo ft. are all small, none exceeding 35 lnm. in length ; nearer the shore larger 
exarnples, up to 48 mln. in length, were obtained. The largest speci~nens in the collec- 
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tion are from Kyoto and Sapporo and reach a length of about 54 min. Miss Rathbun ' 
has remarked that examples from the sea are larger than those from fresh water, 
attaining a length of 66) mm. Dr. Arinandale's specimens from Lake Biwa are, however, 
collsiderably larger than any that she examined from that locality. 

Accordillg to an excellent colour sketch, made by Dr. T. Kawamura of the Otsu 
laboratory, living specimens are closely inottled with dull olive green with a dark 
posterior border to each abdominal soinite. 0 1 1  either side of the carapace are three 
characteristic dark lines; two of these are on the branchiostegal wall and are nearly 

converging a little as they approach the inferior margin ; the third extends 
obliquely downwards and forwards from the cardiac region, running between the 
two other lilies a t  its lower end. The articulations of all tlie leg seginents are tinged 
with yellow ; there are dark patches a t  the base of the pleopods and a t  the tip of each 
uropod there is a large pale spot bordered with piirplisll brown. Dr. Annandale notes 
that speciineils from bare ground, either in deep or shallow water, were allnost colour- 
less, though still retaining traces of the characteristic markings qn the carapace. Ex- 
amples with the deepest colouration were found among dense weed a t  a depth of 
about 10 ft. 

The species forms one of the most important cominercial products of Lake Biwa, 
being caught near Otsu in very large nuinbers in small basket traps. 

De Man has given a list of the localities from which Lea~zdev  paztcidens has been 
recorded. I t  is evidently abundant in all parts of Japan and is known from Hokkaido 
and the Kurile Ts. Miss Rathbun has recorded it from Fusan in Korea. 

Genus Palaemonetes, Heller. 
1911. AIIocaras. Sollaud, Bull. Adfrs. # H i s / .  11n1. Pnris ,  p.  50. 
1913. Allocnris, synonymous with Paloe~~ronelcs,  Pesta.  Anrl.  K.-I( .  Hofmiise~rrns IV'ien, 

XXVII, p. 9. 

1914. Colrticrcllrr, Sollaud, B~r l l .  Sor .  tool. Frrr~rcc, XXXIX, p 318. 

A small Palaemonid, obtained by Dr. Annaildale in fresh water in the vicinity of 
Shanghai, is without doubt identical with that described by Sollaud under the name 
.-lllocaris s i ~ l e ~ t s i s .  Tlle new genus created for this species differs from Pnlnemonetcs 
ollly in two points,--the wide separatioii of the coxal and basal segments of the first 
lnaxillipedes and the greater number of plumose setae a t  the apex of the telson. 

Sollaud was apparently so impressed with tlie importance of these characters that 
regarded Allocaris s i~zens is  as the representative of an isolated branch which 

had evolved inclepei~dentl~ of a11 other Palaemonidae. His views, however, have bee11 
severely criticised by Pesta, \vl~o regards Allocclvis as a synonym of P n l a e m o ~ ~ c t c s  and 
has eve11 cx1)ressed the opinion that .4 .  s i ~ c c ~ l s i s  is nothing more than a local race of the 
European P. V R ~ ~ I I I L S .  NO two views could possibly be more divergent. 

111 reference to the characters noted above, Pesta has shown that  the form of the 
first maxillipede is very variable in Palacmo~zr tcs  ~lnrzmzs ,  in some cases bearing 
an exceedillgly close resemblauce to that of Allocaris,  while the number of setae a t  the 
-%- 

1 R a l h b ~ ~ n ,  Proc. U . S .  <Val. . l . l~ts. .  XXVI. p- 51  (1902). 
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apex of the telsoil is, ill the salne species, by no means constant. I have checked 
Pesta's observations by an exa~nination of Irish specimells of P .  varinlzs and call in a 
large measure substantiate his statements.' Consideration of the text-figures which 
Pesta has given, affords convincing proof that Allocuris is nothing more than a 

synonym of Pnlnenzorrc~lcs and that Sollaud formed a completely erroneous estimate of 
the value of the characters lie discovered. On the other hand Pesta is uudoubtedly 
wrong in suggesting that the Chinese species is lnereiy a local race of P .  vnria~cs.  

More recently Sollaud has described another genus, Cozrtierella, hased on a fresh- 
water Palaemonid from South China, and this also must be relegated to the synoliymy 
of Pnlacwzo~~eies.  Coc~tiereNn is distinguished from Palnemoizetcs only by the f o r ~ n  of 
the second maxilla and first maxillipede, the latter bearing a very close resemblance to 
the same appendage in Pnklcmouctes si~zclzsis, while the former appears to cliffer from 
that of all Palaemonids in which it has been examined in the absence of the re-entrant 
angle in the niargin below the two distal laciniae and in the presence of setae on this 
margin. It is clear from Pesta's work tliat the characters drawn from the first 
maxillipede do not form a valid generic distinction, and even in the Palaemonidae, in 
which genera are separated by such comparatively slight distinctions, the features of 
the second maxilla cannot by themselves be held to  have the importance tliat Sollaud 
has ascribecl to  them. 

111 describing Caridea a study of the mouth-parts is far too often neglected; it is 
much to be regretted, therefore, that Sollaucl in his discovery of certain most interest- 
ing points in the structure of these appendages in the Chinese species of Palaemo~actes 
has adopted such extreme views regarding their evolution and classification. 

Palaemonetes sinensis (Sollaud). 
1911. Allocoris .si~ier;sis, Sollaud, R ~ i l l .  :\flt.s. d 'His l .  ?rot. p. 50, text-figs. I ,  2. 

This species is certainly not a local race of P .  vnr.ialis as suggested by Pesta (loc cit.). 
I t  may be distinguished by the follo\ving characters :- 

(i) The teeth on the upper border of the rostrum extend nearer to the apex. 
In  P. ~lnvitrrzs the clistal quarter of the rostrum is usually unarmed, whereas in 
P .  sirlcrrsis it bears a tooth. In P .  si lze~lsis the forelllost tooth of the dorsal series is 
situated above, or in advance of, the distal toot11 on the lower border; in P .  vnvin?ts 
the foremost iiiferinr tooth is in advance of all those on the upper edge. 

( i ~ )  The t\vo ultimate segments of the antennular pedutlcle are proportionately 
shorter and the free l~ortion of the accessory antennular ralnus is nearly four times as 
long as the fu+ed basal part. In P .  vnvinns the fused portion is very much longer, 
the free part of the accessory ramus being only about one third its length. 

(iii) The antenna1 scale is a little broader (about two and two third times as 

long as wide) and is a trifle more broadly rounded distally. 

(iv) The coxa and basis of the first nlaxillipede are more widely separated. 
. .-. . - - -  -~ - - 

I I n  a number of Irish spec i~nej~s  tile lor111 of tbe first ~l~axi l l ipcdc is i ~ ~ t r r m e d i ~ t r  betweell those sllown ill pests's 

dgs.  9 and l o  and ill solne i t  is allllost as extreme a- in fig, lo. There are as  a rule ollly two aetae nt tile apex of the 
talson, but in a few eran~ples  lour were l o o l ~ d .  
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(v) In the second peraeopods the chela is equal in length with the inerus and is 
only about two-thirds as long as the carpus. In  P. vnr inns  the chela is decidedly 

longer than the inerus and only a little shorter than the carpus. 
(Vi) The dactylus of the last three peraeopods is a little longer; that of the third 

pir is about half as long as the propodus in P sirzcnsis, rather less in P. varians. 
("ii) There are more setae (9 or 10) a t  the apex of the telson. 
In other respects the two species appear to  be in close agreement. 
The teeth on the upper border of the rostrum vary in number from 4 to  6,' the 

hindmost being placed on the carapace behind the level of the orbit. On the lower 

~nargin there are from I to 3 teeth.' 
On the ciliated margins of the antennules and buccal appendages there are 

numerous small cysts of a Protozoaii apparently identical with that  described by 
Sollaud. 

Sixteen specimens of Palae?no~zetcs s incns is  were obtained by Dr. Annandale in the 
vicinity of Shanghai in small ponds and ditches of fresh water. They were found in 
the month of October in company with C n r i d i ~ z n  alld young Lentzder. modcs tus  : none 
of the females carry eggs.' 

Family ALPHEIDAE. 

Genus A l p h e u s ,  Fabricius. 

A l p h e u s  pa lud ico la ,  Kemp. 

rgrg. Alphc~rs paludicola, Kemp, .lJent. I 9 1 d .  d411s., V, p. 303, pl. xiii, figs. 11-13. 

The only difference I am able to  detect between specimens collected by Dr. Annau- 
dale in Lower Siam and those originally described from the Chilka Lake in Orissa is 
that the rostrum is very slender and rather longer, extending considerably beyond the 
end of the orbital hoods. I n  the forin of the chelae and in all other particulars there 
is precise agreement. The eggs are 1.3 or 1.4 mrn. in diameter. 

According to Dr. Annandale's notes the specimens differed somewhat in colour 
from those observed in the Chilka Lake, the transverse baitds of pigment on the 
abdomen being missing. They were translucent, without definite markings, but  tinged, 
owing to the presence of scattered chromatophores, with reddish brown. The eyes 
were black and the palm and fingers of both chelae were deeply tinged with blue, 
especially on the dorsal surface. The eggs were pale green. 

The specimens were obtained in the Tale Sap, in the channel connecting the upper 
and lower lakes a t  a depth of 34 to  8 metres. They were found in a shallow layer of 
dense mud overlying a coarse sandy bottoin and occurred ill company with Upogebin  
hetcrocheir. The specific gravity of the water in the channel was variable according to 
the state of the tide, but probably does not rise much above I.OO+ 

dQl$heus fialudicoln has Ilitherto been found only in tlle Chilka Lake on the 
OrisSa coast of India. 

~ -- 
- - - - -. - - ' of sixteen specimeus five have 4 dorsal teeth, teu have 5 and one has  6. 

' Of sixtee11 specilllens aeven have I inferior tooth, eight have z teeth alld one has 3. 
"ec A d d e ~ ~ c l u ~ ~ l ,  p. 2q7. 
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Family ATYIDAE. 

Genus Caridina, Milne-Edwards. 

All the species recorded below possess epipocls a t  the base of the first four 
peraeopods and a gill-formula which is apparently the same as that given for the genus 
by Calman and Bouvier.' 

Caridina propinqua, de Man. 
1908. Cnridif tn propil~qrrt7, de Man, Rec. I n d .  M u c ,  11, p. 227, pl. xix, figs. 6, 6:r-1. 

1913. C a r i d i n n  prop inqr~n .  Bouvier, T r n ~ t s .  Lzn l t .  Soc. Zool .  ( z ) ,  XV. p. 403. 

1915. Carir l inn propi~rqrln,  Kemp, .Me i i~ .  Znd. M~cs., V ,  p. 309. 

The specimens agree closely with those from the neighbourhood of Calcutta. In 
young individuals the rostrum extends little, if a t  all, beyond the end of the basal 
seg~ilent of the ailtennular peduncle, whereas in adults it almost or quite reaches the 
end of the second segment. On the upper border there are from 11 to 20 teeth,' of 
which from 2 to 4 (usually 3 or 4) are situated on the carapace. On the lower border 
there are from o to 4 teeth (usually 2).  

The carpus of the first peraeopods is from 2.8 to 3.2 times as long as broad. In 
the third pair the propodus is from 2.7 to 3.2 times the length of the dactylus ; the latter 
segment is slender and is armed with 6 or 7 spines, the terminal claw included. The 
propodus of the fifth peraeopod is from 2.4 to 2.8 times the length of the dactylus, the 
latter segment bearing fro111 43 to  55 spinules. There are from 11 to  16 movable spines 
on the outer uropod. 

The eggs are from 0.64 mm. in length by 0.39 m m  in breadth, when freshly ex- 
truded, to 0.70 mm. in length by 0.44 min. in breadth, when on the point of hatching. 
Ovigerous females vary greatly in size, being from 12 to zo mm in total length. 

Dr. Annandale found Cavidi7za propinqua in abundance in the Tale Sap in January 
and February, 1916. I t  occurred among weeds in all parts of the lake, both in the 
inner portion where the water is in all probability fresh throughout the year and in the 
outer lake near the island of Koh Yaw in water of low salinity. There are also numer- 
ous specimens in the collection from the Patani River, below the town of Patani in 
the Siamese Malay States. The water in this locality, though fresh a t  the time the 
specimens were obtained, is subject to  tidal influence. 

- - - - - - - - -. 

I Bouvier, A n v .  Sci. France BeQiy~ic .  XXXIX,  p 68 (190s). 
2 I n  fifty specimens the  nomhers of rostra1 teeth are as follows:- 

Dorsal teeth. Ventral teeth. 
2 specimens have I I teeth. I specimen has IIO tooth. 

3 .. .. 12 .. 6 specimens have I ,, 
2 , ,  .. 13 ,, 1 30 V .  ,, 2 teeth. 
7 9 ,  , .  I4 .. 12  ,, , ,  3 s v  

8 , ,  , I , , I specimen has 4 ., 
8 .. ,. 16 ,. 
9 , *  ,, 17 ., 1 
6 ,, ,, 18 ,, 
3 ,. 9 ,  19 ,, 
2 .. .. 2 0  .. 
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Caridina propinqua has hitherto been recorded only from the vicinity of Calcutta 
and from the Chilka Lake and the neighbourhood of Puri in Orissa. 

Caridina nilotica, ROUX, 

subsp. gracilipes, de Man. 

r89z. Caridina wyckii ,  var. grncilifie,, de Man, in Weber's Zool. Ergebu. Reise Nied.  O s t - I I L ~ . ,  
11, p. 393, pl. xxiv, figs. 29,  n-e. 

1902. Caridinn wyckii  gmcilifies, Schenkel, Verh.  ~ ~ a l r i r f .  Ges. Basel, XIII, F. 498,  pl. viii, fig. 5 
(in part). 

1904. Caridinn wyckii  var. gracilifirs, Roux. Rev. Sziisse Zool., XII, p. 554. 

1905. Cnridina lrilolica var. gracilipes, Bouvier, A n n .  sci. Fra~rco B e l g i q ~ e ,  XXXIX, p. 73 .  
1908. Cnridina ~rilolicn var. be~~galerrsis. de Man, Rec. Ind.  ildrrs., II? p. 265, pl. xx, figs. 6, 6 a ,  

66. 
1908. Caridina ~rilotica var. gracilifies, de Man, ibid., p. 207, pl. xx,  figs. 7 ,  7 n ,  76 .  

1915. Cnridinn ~tilolica var. bengolet~sis, Kemp, Alem. I n d .  Mirs., V ,  p. 307. 

I have already drawn attention to the fact that Indian specimens of C. ?ziloticu 
subsp. be~zgalefisis show a greater range of variation than is indicated by de Man and 
that in consequence it becomes almost impossible to  separate the Indian race from the 
subsp. gvacilipes, described from Celebes. 

X short series of speci~nens obtained by Dr. Annandale a t  Shanghai still further 
emphasizes the close relationship that exists between the two races, and I am therefore 
forced to the conclusion that be?zgnle~zsis must be regarded merely as a synonym of 
g~acili$es. In a few points differences may certainly be detected between the forms 
inhabiting India, Celebes and N. China, but these in my opinion are too trivial to  
justify ilomenclatorial recognition ; in most cases they can only be discerned by taking 
the average characters of a large number of specimens and they are clearly of far less 
weight than those employed in the case of other subspecies. 

In the Shanghai specimens the rostrum reaches a little beyond the end of the 
antenna1 scale and is armed dorsally a t  its proximal end with from 10 to  20 teeth 
(usually 12 to 17).' Of these the first I or 2 are placed on the carapace behind the 
orbital notch. At the apex there are from I to  3 dorsal teeth (nearly always I) ; in no 
case are there ally isolated teeth between these and the forelnost of those comprising 
the proximal series. The teeth on the lower border are froin 6 to  14 in number, 
usually 7 to 12.' 
- .. 
' 111 thirty-three speci~neus the numbers bf teeth are as follows :- 

Dorsal teeth. ! Ventral teeth. 
(Proximal series only.) 

I specimen has 10 teeth. 
I ,, .. 1 1  ,, 
3 specimens have 12  ,, 
4 1 9 ,  13 ., 
6 ,, ,, 14 ,, 
3 9 .  ,, 15 ,. 
7 ,, 16 ., 
4 v .  , ?  17 ,, 
1 specimen has 18 ,, 
I 9 .  ., 19 3 ,  

2 speciliieus have 20 ,, 

I specimeu has 6 teeth. 
specilnens have , ,, 

2 3 .  , 8 ,, 
S 3 ,  , 9 ,, 

,, ,, I 0  ,, 
6 ,, ,. 1 1  ,, 
2 ,, ,, 12 ,, 
I specimen has 13  ,, 
1 8 9  9 9  14 ,, 

, 
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The carpus of the first peraeopods is from 2.0 to 2.2 times as loi~g as wide. The 
propodus of the third peraeopod is froin 2.9 to 3.3 times as long as the dactylus. 
The dactylus bears from 9 to 11 spines; excluding which i t  is from 3.8 to 4.2 times as 
long as broad. In the fifth peraeopods the propodus is from 2.7 to 3.1 times as long 
as the dactylus; the latter segment is from 4.8 to  5.2 times as long as broad and 
bears from 42 to  50 spinules. There are 8 or 9 movable spines on the outer uropod. 

The eggs are from 0'50 to  0'52 mm. in length and from 0.31 to 0.32 inm. in 
breadth. 

Dr. Annandale was unable to  recognise any difference in colouration between 
these specimens and those of C. de?zticz~latn subsp. sifze~zsis taken with them, though 
he noted that two species were probably present in the Shanghai ditches. 

As regards the number of rostra1 teeth i t  will be noticed that the average of the 
dorsal series is 15 in the case of the Shanghai specimens, about 15.8 in de Man's ex- 
amples from Celebes and from 16.8 to  22.7 in various samples from the coasts of India 
and Ceylon (v .  Kemp, LC., 191 5, p. 308). I n  this respect, therefore, the Shanghai 
specimens are in close agreement with those from Celebes. The teeth on the lower 
margin are inuch less numerous than usual ; the average number in the Shanghai ex- 
amples is 9.8, whereas in those from Celebes i t  is 14.4 and from 12.0 to 15.6 in those 
froin India and Ceylon. In the length of the eggs (0.50 to  0.52 mm.) the specimens 
correspond most nearly with Indian specimens, the length in the latter being froin 0.41 
to 0.49 mm. as compared with 0.33 to 0.40 min. in the case of those from Celebes. 

Miss Rathbuii, writing in 1902,' refers Hickson's A t y n  wycki  from Celebes to the 
synonymy of the Japanese C. lez~costictn, St impson ,hh i le  de Man in 1908,~ follows 
other authors in regarding the form described by Hickson as a subspecies of C. nilo- 
tica. Three specimens of C. leucostictn, obtained in Japan and determined by Balss,' 
are in the Indian Museum ; they almost certainly belong to the same form as those 
examined by Miss Rathbun and agree well enough with Stimpson's brief description. 
The specimens are unfortunately in very poor condition, but it seems fairly certain 
that  they represent merely a race of C. ~ ~ i l o t i c a .  The carpi of the first legs are, how- 
ever, slender-about twice as long as broad-, a fact which ~recludes the suggestioll 
that they belong to C. izilotica subsp. wyck i ,  while the comparative ineasurelnents of 
the dactyli of the last three legs and the very sinall eggs indicate affinity with the sub- 
species gracilipes. 

Though the material from Japan is quite insufficient to  justify ally definite state 
xnent, the probability that  a race of C. ~~i lo t i c ( z  inhabits that  couiltry should not be 
forgotten. The Japanese forin appears to be closely related to the subspecies 
gracilipes and may indeed prove to  be identical with it, Stimpson's name in the latter 
event having priority as a subspecific term. 

From the comparatively sinall amount of knowledge that we at presellt possess lt 
--- 

I Rathbun, Proc .  U . S .  Nal .  A f t r r . ,  XXVI, p. s o  ( ~ g o ~ ) .  
2 Stimpson, Proc .  Acnd.  Sc i .  Phi ladelphin ,  18&1, p. 28. 

3 De Man, loc. c i l . .  1go8,  p. 2 6 9 .  
6 Balss. Abhartdl.  tnnfh.-plays. Il'lasse li. Bnycr .  Akad. Wiss., Suppl. Bd.  11, Abh. 1 0 s  P. '5. 
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would appear that there is a discontinuity in the distribution of this form. It occurs 

in India and Ceylon on the one hand and in Celebes, N. China and possibly Japan on 
the other hand, but is apparelltly absent from Java, Sumatra and the Malay Penin- 
sula. Max Weber's extensive collections of Atyidae from Java and Sumatra seem t o  
indicate that no form of the wide-spread C. rzilotica occurs in those islands, while, judging 
from Dr. Annandale's collection, the species is represented in the Malay Peninsula 
only by the distinct variety described below. 

Caridina nilotica (Roux), 

subsp. macrophora, nov. 

.I subspecies of Caridilza ~zilotica, readily distinguished by the very large size of 
its eggs from all the Asiatic races hitherto known, was found by Dr. Annandale in the 

FIG. 9.-Cnridig~ct ~ ~ i l o t i c o ,  subsp. ~wacvophorn, 1 1 0 ~ .  

11. Carapace, rostrum, etc., in lateral view. d .  Third peraeopod. 
b .  IJirst peraeopod. e .  Dactylus of same further enlarged. 
C .  Second peraeopod. /. Fifth peraeopod. 

- -  - -- - . . -- ~ -- 

Tale sap in Peninsular Siarn. It occurred only in the inner part  of the lake in water 
that in all probability is permanently fresh. 

The rostrulll (text-fig. ga) usually extends a little beyond the apex of the antenna1 
scale. In lateral view it is directed somewhat downwards in its proximal half, while 

it is a little ascendant. The proximal part of the upper margin bears a series 
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of 13 to 20 close set teeth,' of which from I to 3 (usually 2 )  are situated on the carapace 
behind the orbital notch. The foremost of the series is, as a rule, not situated in front 
of the middle point of the second segment of the antennular peduncle. There are from 
I to 3 (most coinmonly 2 )  subterminal dorsal teeth and between these and the fore- 

most of the proximal series there is, in a few cases, a single isolated tooth. The lower 
margin bears from 6 to 12 teeth (usually 6 to 10) ' which decrease regularly in 'size 
from behind forwards. 

The lateral process of the antennular peduncle does not reach the end of the seg- 
ment to which it is attached. The antenna1 scale is about 3) times as long as 
broad. 

In  the first peraeopods (text-fig. gb) the carpus is about 23 times as long as broad ; 
the chela is one third longer than the carpus with the dactylus about I 4 times the length 
of the palm. 

The carpus' of the second peraeopods (text-fig. gc) is very slender, from 54 to 7 
times as 1ong.as broad and about one fifth longer than the chela. The dactylus is 
14 times the length of the palm. 

The last three pairs of peraeopods possess the usual large spines on the lower 
margins of the ischium, merus and carpus. In  the third pair (text-figs. gd, c )  the pro- 
podus is froin 36 to 33 times the length of the dactylus (terminal spine included). Ex- 
cluding the spines the latter segment is from 44 to nearly 5 times as long as broad : the 
spines vary in number from 6 to  10. 

I n  the fifth peraeopods (text-fig. g/) the propodus is from 35 to 34 tiines the total 
length of the dactylus. Excluding the spinules, which vary in number from 35 to 
45, the latter segment is from 44 to  4% times as long as broad. 

The outer uropod bears 8 or g movable spines. 
The eggs are very large, from 0.90 to  0.96 rnin. in length and from 0'52 to 0.58 

mm. in breadth. 
Large specimens do not exceed 23 mm. in total length. 
Classified on the lines adopted by de Man in his excellent paper on the races of 

Cnvidilza Itiloticn,2 the form from the Tale Sap would find a place near the subspecies 
gvacilipes and be~tgalcltsis from both of which it is immediately distinguished by the 
very large size of the eggs. Eggs of more than 0.75 mm. have hitherto been known 

)In fifty specimens the numbers of rostra1 teeth are as follows :- 
Dorsal teeth. 

(Not including Lhose at apex.) 
7 specimens have 13 teeth 

9 9 0  1, 14 3 .  

1 1  ,, 8 ,  1 5  * I  

9 ,. ,. 16 ,, 
j 9 ,  ,, 17 8 ,  

4 , v  ,, 18 ,* 

4 . 3  ,, 19 9 9  

I specimen has 20 ., 

Ventral teeth. 

( specimens have 6 teeth. 

,, , 7 .. 
13 ,, ,, 8 ,, 
1 1  ,. 3 ,  9 ,, 
1 1  ,. . ,  10 ,. 
3 8 ,  ,, I 1  9 ,  

I specimen has 12  ,, 

Twenty specimens have one subtermiaal dorsal tooth, twenty-eight heve two and two have three. 
2 De Man, Rcc. Ind. M ~ r s . ,  11, p. 257 (1908). 
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only in two races of the species,' viz. the typical form, which is found in Egypt, 
and the subspecies pazscipsrva from Natal. From both these forms the subspecies 
macvop]iorn is distinguishc~d by the greater proportionate length of the dactylus of the  
third legs, while from fiauci$nlrfl i t  also differs in the srnaller number of spinules on 
the dactylus of the last leg. 

C .  n. macroPhova may also be distinguished from all the other known races by 
the reduced number of teeth on the rostrum, a feature which is especially marked in 
the case of those on the lower border. 

1 have little doubt that  the two mutilated specimens recorded by Lanchester ' 
froin the River Petwi, Tale Sap, as Caridina w y c k i  are to  be referred to  this sub- 
species. 

The specimens were all obtained in January, 1916, a t  the northern end of the 
Tale Sap in and near the mouth of the Patalung River. The water where they were 
found was quite fresh, tho~lgh subject to slight alterations of level according to  the 
state of the tide, and probably remains fresh throughout the year. The types bear 
the number 9664110 in the register of the Zoological Survey of India. 

C a r i d i n a  b r a c h y d a c t y l a ,  de Man 

189~. Caridina loyckii, d e  hlan (nec H i c k s o n ) ,  in W e b e r ' s  Zool.  Evgebn. Reisi, N i e d .  Osl-Ilcd.. 
11. p. 386, pl. xxiv, figs. 29 f ,  g, i, i i ,  k ,  cc, dB. 

1908. Cntidilrn qlilolicn var. hrachydnclyla, d e  Man ,  R e c .  I n d .  hlus., 11, p. 269. 

~91.3. Cnvidina bmchvdncLy/n. Bouvier, T m n s .  L in t t .  Soc . ,  Zool.  (z), XV,  pp. 463, 466. 

subsp. p e n i n s u l a r i s ,  nov. 

A number of speci~neils collected by Dr. -4nnandale near Patani, in the Siamese 
Malay States and on Penang I. appear to represent a local race of deMan's C. ~zilotica var. 
brnchydactyla. This form, hitherto kno\vn only from Celebes, Flores and Saleyer, dif- 
fers notably from all other varieties of C. ~zilotica in the very short dactyli of the last 
three pairs of legs and Bouvier, wlloin I follow, has recently given i t  full specific rank. 

Minor points of distinction are to be founcl between individuals from Pa ta t~ i  and 
those from Penang, while the sl~ecimens fro111 both these localities in my opinion differ 
sufficiently from those described by de Man to justify their separation as a distinct 
subspecies. 

The rostrum (text-fig. I O U )  always exceeds the length of the alitenllular peduncle 
and in some cases extends a trifle beyond the end of the antenna1 scale. I t  is a little 
upturned distally, Inore rarely straight, and is armed above with a series of 21 to  37 
(usually 25 to 32) teeth of which j or 4 (usually 3) are situated on the carapace behind 
the orbital notch. In l~lost of the specilnens examined by de Man a considerable length 
oftherostrum towards its distal end is unarmed, except for the presence of from 1 to  3 
subterminal teeth, in this respect resembling (:. ~ziloticn.  In  the specimens before me 
the condition is quite different. The teeth, in the great majority of cases, stretch un- 

.. - - .- -- --- ' The size of the eggs ill C. ,~i/o/ica s u b s ~ .  w y c k ; ,  Hickson, a race toond in Lake Tondano in Celebes, is  a t  present 
'l'lknowll. No ovigerous females occur among cotypes tile subspecies preserved ill the Indian Nusellm. 

Lanc'lester. P V ~ C .  l o o / .  Sor. I.rr,~,ior~, Tool. p. 560. 
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interruptedly from the base to  the apex, with the result that  i t  is quite impossible 
to draw any line of separation between the subterminal teeth and those that form the 
proximal series. The teeth are crowded a t  the base and the interspaces between them 
sometimes increase in size as they approach the tip. In  a very few cases there is a 
distinct break in the series and such specimens seem to  differ only in a small degree 
from some from Mbawa in Flores examined by de Man. He notes that in these 

F I G .  10.-Caridina bmcltydnclyln. subsp. pe~rinsularis,  noo. 
n.  Anterior part of carapace, rostrum, etc. c .  Dactylus of same further enlarged. 
b. First peraeopod. /. Fifth peraeopod. 
L.. Second peraeopod. g. Dactylus of same further enlarged. 
d .  Third peraeopod. 

33 z 1  . .  , 
34 , I I . . ,  

8 . .  35 I 1  
36 I 1 . . I 
37 I I " '  1 

examples " der distale ungezahnte Theil des oberen Randes ist kurz, nicht selten sehr 
kurz, zuineist ein wenig aufgebogen; vor der Spitze stehen 1-3 Zanchen, aber nicht 
selten riicken zwei oder drei Zanchen der proximalen Reihe mehr nach vorn und steh- 
endann auf dem sonst gewohnlich zahnlosen Theile" (de Man, LC., 1892, p. 393, 
pl. xxiv, figs. zgi, ii). The lower margin of the rostrum bears from 6 to 10 teeth in 
the few specimens from Patani, from 8 to 17 in those from Penang.' The teeth may 

I The numbers 01 rostra1 teeth in the few specilnens from Patani and in fifty examples from Penang are as follo\vs :- 
~ . - .  - -- 

- --- 

Number , NU>IBER 01: SrEcnlE~s I:-- Number ' NUNBER OF SPECLUENS 
of I 

I dorsal teeth. , Penang. Patani R. --. .. - - 
ventral teeth. ! --Pensng. -- 

I 
Patmi R. 

21 L Z  23 ;:I : 6 Y 7 3 2 I 

24 9 5 
25 6 1 0  10 

26 I I ' 5 
4 I 2  5 1 I; i 4 13 R 

2 7 
I 

14 

5 
4 

1 ;: , '5 3 
3 1 .. I I 6 3 1 .. 

! 
4 ! '  32 
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extend throughout the anterior two-thirds of the lower border, or may cease some 
little distance behind the apex. 

The cornea is proportionately larger than in ally C. izilotica that I have seen, 
while the stalk is shorter and broader. I n  dorsal view the length of the cornea is 
greater than that of the stalk, whereas in C. ~zilotica subsp. gvacilifies the reverse is the 

case. 
The preocular length of the antennular peduncle is a t  least 0.82 times the post- 

ocular lellgth of the carapace. The lateral process is short, not reaching the end of 

the basal segment. The antenna1 scale is from 3.6 to 3.8 times as long as broad ; the 

second segment of the antenna1 peduncle is produced distally as a spine immediately 
helow the insertion of the scale. 

The carpus of the first peraeopods (text-fig. ~ o b )  is about 2.2 times as lollg as 
broad in the Patani R. specimens, from 2.4 to  2.6 times in those from Penang. The 

fingers are about 1.5 times the length of the palm.' 
In the second peraeopods (text-fig. IOC) the carpus is one quarter longer than the 

chela and is from 4.9 to 5.8 times as long as broad. The fingers are about 1.5 times 
the length of the palm.' 

The last three pairs of peraeopods usually bear from 2 to  4 spines on the lower 
edge of the merus and, occasionally, one near the distal end of the carpus. The pro- 
podus of the third pair (text-fig. ~ o d )  is from 5.6 to 6.6 times as long as the total length 
of the dactylus in the Patani R .  specimens, from 5.5 to  5.8 (exceptionally 5'1) times 
in the case of those from Penang. Excluding the spines, which vary in number from 
5 to 7, the dactylus (text-fig. ~ o e )  is from 2.0 to 2.6 times as long as broad. In the fifth 
peraeopods (text-figs.  of, g) the propodus is from 4.8 to 6.8 times the length of the 
dactylus; the dactylus is from 2.5 to  2.8 times as long as broad and hears from 29 to 
43 (usually 36 to 43) spinules. 

There are from 3 to 5 pairs of dorsal spines on the telson and from 8 to  IO a t  the 
apex. On the outer uropod there are from 12 to  14 movable spines. 

The eggs vary from 0.35 to 0.42 mm, in length and from 0.22 to 0.25 min. in 
breadth ; they do not differ in size in specimens from the two localities. 

Large specimens reach a length of about 28 min. In examples of 18 to  20 mm. 
in length the rostrum is not longer than in adults whereas in varieties of C. iiilotica i t  
1s proportionately longest in adolescent individuals. 

The subspecies fie~zinsularis is based solely on the character of the upper border of 
rostrum ; in the subspecies the teeth extend along the whole length of this border, 

whereas in the typical form there is an untoothed portion close behind the apex. 
The few Patani specimens were obtained in the river in muddy water which was 

fresh though subject to tidal influence, while those Erom Penang came from a stream 
water in the Botanic Gardens. In  the latter locality they occurred in places 

where the flow of water was not very rapid and where the banks were not overgrown 
% ._ -- ' 

length of the palm is measured from the liindniost l i~n i t  01 the chela to  the dorsal point o f  junction between 
palm dactylus, the dactyliis l ro~n  its tip to the same point. De  Man appears to have measured these segments 
differently. 
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with dense jungle. They were most abundant among the roots of grasses, etc., a t  the 
edge. 

The types of the subspecies, which are from Penang, bear the number 9667110 in 
the register of the Zoological Survey of India. 

Caridina gracilirostris, de Man. 
1892. Cnridina gmcilirostris, de Man, in \Veberls 2001. E r ~ e h ~ r .  Reisc Nied .  Osl -INd.  11, p. 399, 

pl. xxv, fig. 31. 
1904. Cnridiftn gmcilirostvis, Roux, REV.  S ~ l i s s e  Zool. ,  XII, p. 555. 
r905 Cnridi~tn  grclcilirortris, Rouvier, i lnn.  sci. Frnrtce Rel~iqr te ,  XXXIX,  p. 72. 
1908. Cnridirrn sp., de Mall, Rec. I l r d .  Mlts.,  11, p. 227. 

This species, hitherto recorded only from Celebes, Flores and Sumatra, is 
represented in Dr. Annandale's collection by a number of specimens from Peninsular 
Siam. There are also in the Indian Museum numerous examples from four widely 
separated parts of India. The following is a list of the localities from which specimens 
have been examined :- 

Dhappa, near Calcutta. N. Annandale. Brackish water. Three specimens 
(much damaged ; recorded by de Man in 1908 as Caridina sp.). 

Garia, near Calcutta : Dec., 1910, and Jan., 1911. S. Kemp. Brackish water. 
Seventeen specimens. 

Sanguem R., Sanvordem, Portuguese India : Sept., 1916. S. Kemp. In water 
fresh a t  the time of capture, but  subject to tidal influence. Six specimens. 

Udaiyarpettai Kulam, Tinnevelly, S. India: Sept., 1911. J .  R. Hill. Fresh 
water. Twenty-three specimens. 

Tambrapani R., Tinnevelly, S. India : Sept., 1911. J .  R. Hill. Fresh water. 
About sixty specimens. 

Vellaney, Travancore: March and Sept., 1911. S. N. Pillay. Fresh water. 
About fifty specimens. 

Patani R., below town of Patani, Siamese Malay States. N. Annandale. In 
water fresh a t  the time of capture, but subject to tidal influence. 

In  addition there are three specimens from Celebes, determined by de Man and 
received in exchange from Prof. Max Weber. 

Ovigerous females were found in the months of September, December, January, 
February and March and occur in samples from all the localities listed above with the 
exception of Dhappa. 

I have made a close comparison of the available material with a view to deter- 
mining the possible existence of distinct races of the species. Specimens from 

different localities, however, agree very closely in structure and the few small differ- 
ences that were observed in the case of one or two samples are of far too trivia1 a 
character to justify subspecific recognition. 

The rostrum varies very considerably in length and is apparently longest ill 

adolescent individuals between 25 and 30 mm. in length. In these it not infre- 

quently exceeds twice the length of the carapace. In adults, especially in large 
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females, it is usually shorter and in rare cases is less than one and a half times the 
length of the carapace. The dorsal teeth, excluding that a t  the apex, vary in number 
from 4 to 10 (usually 5 to 9). In the specimens from Tinnevelly the number appears to 
be decidedly lower than in those from other localities, while de Man has recorded ex- 
amples with an exceptionally high nuinber from the Bari R. in Plores. There is, 
almost without exception, a single subapical dorsal tooth : I have seen single speci- 
mens with 2 and 3 teeth in this position. 

The ventral teeth of the rostrum vary still more, from 17 to 42, the majority hav- 
ing from 23 to 32. Here again the specimens from Tinnevelly seem to have, on the 
average, a lower nuinber than the others, but the material is not sufficiently abundant 
for accurate determination of the point. 

The numbers of teeth in specimens from the five principal localities are as 
follows :- 

-- - - -- 

NUMBER OF SPECIMENS. NU~IBER OF SPECIAIENS. 
- 4  0 0 

I. 0 

2' s i 
E 1 5 5 5  
2 ;  ." g g j  

' - e , . 9 F z  
G K J E + > L  

- -- - - - --- - 

4 . . '7 . . . .  I . .  . . 
5 . . I9 . . .. I .. . . 
6 . . . .  2 . .  I 
7 . . . .  I . .  I 
8 22 . . .. 3  I I 
9 3  . .  1 . . 7 3 1  

24 . . . .  8  I . .  
I I -- . 25 . .  I 6  5 I 

26 I . .  5 3  2 

27 3  I 6  4  3  
28 1 . . . .  2 

. . 

33 . . 
. . 

. . 
. . . . . . 

. . . . . . . . 
I ; . .  
. . . . 

-- --- - - -- - - -- - - 
The antenna1 scale is from -3; to 4 times as long as wide. The lateral process of 

the antennular peduncle is short, not reaching the end of the basal segment. The 
~econd segment is about twice as long as broad. 

In the thircl lnaxillipedes the epipod is long and straight ; the terminal segment 
bears from 8 to 10 spines. 

The carpus of the first peraeopods is from 13 to 2 times as long as wide and is 
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moderately excavate anteriorly ; I have not seen any individual with this segment as 

slender as in de Man's examples from the Nargi River in Flores (de Man, 1892, 
P. 403, pl. xxv, fig. 3rd). The fingers are usually a little longer than the palm. 

In the second peraeopods the carpus is from 16 to 14 times as long as the chela 
and is from 4 to 44 times as long as its greatest breadth. 

The usual spines are present on the ischium, merus and carpus of the last three 
peraeopods. The dactylus of the third pair generally bears from 8 to 10 spines, but 
in specimens from the Patani River the number is higher, from 12 to 15. In the fifth 
peraeopods the propodus is from 32 (Tinnevelly) to 4+ times (Patani R.) the length of 
the dactylus. The latter segment usually bears from 32 to 39 spinules; but, as in 
the case of the third pair, the number is higher in specimens from the Patani River, 
varying from 45 to  55. 

The outer uropod is provided with from 8 to 11 movable spines. 
Large specimens reach a total length of about 38 mm. 
The size of the eggs is solnewhat variable. In  specimens from Calcutta, Portu- 

guese India and the Patani River they are from 0.35 to 0.43 inm. in length and from 
0.23 to 0.28 tnm. in breadth. In those from Travancore and Tinnevelly they are 
slightly, but noticeably larger, from 0.50 to 0.52 mm. in length and from 0.32 to 0.33 
mm. in breadth. The lowest of these determinations agrees with de Man's description, 
in which the length is stated to be $ mm. Even between the extremes the variation 
is small, but i t  is noteworthy that the specinlens from Travancore and Tinilevelly 
that possess the largest eggs were found in fresh water, whereas all the rest, including 
those from which de Man drew up his description, were obtained in places within 
the reach of tidal influence. 

Summarizing the foregoing observations it may be stated that material from five 
distinct regions (four situated in the Indian Peninsula and one in Siam) shows 
little signs of local variation. Three points only call for emphasis,-(i) in specimens 
from the Tinnevelly district in S. India the average number of upper rostra1 teeth is 
below normal, (ii) in specimens from Lower Siam the number of spines on the 
dactyli of the last three legs is above normal, and (iii) specimens from water that is 
brackish or subject to tidal influence have smaller eggs than those obtained in 
fresh water. 

The colouration of living specinleiis is distitlctive. The animal as a whole is 
translucent with the rostrum, the lower surface of tlle last abdominal somite, the 
distal two-thirds of the telsoli a ~ l d  frequerltly the tips of the uropods deeply piglnented, 
The carapace is without markings, but there is a short transverse row of chromato- 
pliores on the third abdominal somite and a longitudinal line of similar chromato- 
phores near the inferior margin of the first five somites. The depth of pigmentati0l1 
is variable. 111 extreme cases the whole of the rostrum, the antennules, the inner edge 
of the alitellnal scale and the tail-fan are deeply ~ igmented  and there is a broad latera1 
loilgitudinal band on either side of the abdomen. 

In niy experience C.graci/ivostris is a scarce form, iliuch less abundant than other 
species of the same genus with which it is found associated. 
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The localities from which specimens have been examined have already been 
The range of the species so far as known is Peninsular India, T,ower 

Siam, Sumatra, Flores and Celebes. 

Caridina gracillima, Lauchester. 

1901. (,'aridi~ta gracillima, Lanchester, Proc. Zool. Sor. Lortdo~t, p. 560, pl. XXXIV, fig. I. 
1905. Caridinn gracillima. Bouvier, Bull.  sci. France Belgique, X X X I X ,  p. 72 .  
1913. Cnvidincr gracillimcr, Bouvier, Trans.  Li~zlt.  SOC.. Zool. ( z ) ,  X V ,  p. 463. 

As Lanchester has pointed out this forin is very closely related to C. gracilirostris ; 
it may indeed be no more than a well marked local race of that species. The principal 

distinctions between the two are as follows :- 

C.  gvacillima, Lanchester. 
Rostrum shorter, usually not more 

than I& times length of carapace. 
Ventral teeth of rostrum less numer- 

ous, usually not more than 20. 

Outer uropod with 6 to 8 movable 
spinules. 

Eggs larger, from 0.65 to 0.70 inm. in 
length. 

Size smaller ; total length not exceed- 
ing 25 mm. 

C .  guaczlzvostvis, de Man 
Rostrum longer, usually more than 14 

times length of carapace. ' Ventral teeth of rostrum more numer- 

I 
ous, usually more than 20. 

Outer uropod with 8 to  11 movable 
spinules. 

Eggs smaller, from 0 to 0.52 inm. in 
length. 

Size larger ; total length up to 38 min. 

The differences noted by Lanchester in regard to the proportionate lengths of the 
first two peraeopods and the spinulation of the telsoll break down on actual coinparison 
of specimens. 

In fifty speciinens the iiurnber of dorsal teeth ' on the proximal part of the rostrum 
varies from 5 to 10. In forty-nine specimens there is a single subapical dorsal tooth 
and in one speciinen two such teeth. Theventral teeth vary from 13 to  22 (usually 
14 to 20). 

The anteilnal scale is froin -3.;- to  nearly 4 tiilles as long as broad. The peraeopods 
agree almost precisely with those of the allied species. The dactylus of the third 
bears from 6 to 5) teeth and that of tlie fifth from 30 to 47 (52 according to Bouvier). 

Accordil~g to Dr. hnuandale's notes living speciinens were transparent, with the 
- -- - 

-. ~ .- -. . 

I Tile teeth in these speci~ueus are arranged thus :-- 
Dorsal teeth. Vcl~tral teeth. 

7 syecilne~~s have 5 teeth. I specimel~ has 13 teell~.  
' I, , s o  6 ,, 4 specilnens have 14 ,. 

'0 8 ,  
?. 7 ,. 2 ,, ,, 1 5  ,. ' 
3 8  8 ., IS ,. ,. 1 0  ,, 

3 ,, ., 9 ,, 1 0  ,. 9 ,  '7 8 ,  

, a  
9 ,  10 ,, 9 9 .  ,, 18 ., 

4 ! S  9 ,  19 ,, 
2 ,. P ,  20 ,, 
2 ,, .. 21 ,, 
I specimen has a2 ,. 



z8(1 ZOOLOGY OF T H E  FAR EAST 

rostrum, posterior and lower margins of each abdominal somite, the margins of the 

telson and a longitudinal streak on each branchial region dark olive green. Suffusions 
of the same colour were sometimes present on other parts of the body. The eggs 
were greenish. 

The numerous specimens in the collection were all obtained in the lower reaches 
of the Patalung River and ill the Tale Sap in Lower Siarn. In  the inner lake 
they were coin~noii in fresh water, among weeds a t  the mouth of the Patalung River 

and a t  the edges of the lake in the same neighbourhood. In the outer lake they 
were equally abundant, living among weeds round the island of Koh Yaw in water of 
specific gravity 1.006. 

Ovigerous fe'males were obtained in both parts of the lake, but  the size of the 
eggs-0.65 to 0.70 min. in length and 0'40 to 0.45 mm. in breadth-does not differ in 
correlation with the difierent specific gravity of the water. It willbe noticed that the 
eggs of specimens obtained in slightly brackish water are nearly twice the size of those 
of C. gr.czcili~ostvis living in similar situations. This fact, more than any other, has in- 
duced me to retain C. gvucillimn as a distinct species. 

Lanchester was in some little doubt as to  the precise locality a t  which his speci- 
mens were obtained. They were found by Dr. Annaudale and Dr. R. Evans in 1899, 
when attached to the "Skeat" Expedition, and were caught in the inner lake of 
tile Tale Sap, just inside the mouth of the Patalung River. The species has not been 
recorded from any other locality. 

Caridina denticulata (de Haan). 

1849 Caridirru dcnticirlol(~, de Haan, in Siebold's Fnr~pza Japor~ica ,  Cnts t . ,  p. 186, pl. xlr, 
fig. 8 (as Hippoly te) .  

1894. Caridina denticulrttn, Ortmann, Proc. Acarl. Sci.  Philndelphia, p. 406. 
1902. ('nridirrn der~licrrlatn, Rathbun, Proc. U.S. Nut .  A\fIus., XXVI, p. 49. 
1902 Cnridirrn tierrlictrlatn, Doflein, .-lharitil. math.-phys.  I<larse Bayer. Akad.  CYiss. iWiinchcn, 

XXI, p. 632, text-figs. 

Iqoj .  Cnridinn ddrlticu~alii. Bouvier, Urill. sci .  France Belgiqr~e, X X X I X ,  p. 74. 

1914. C(~ririirin dcrtlicrrlala, Balss, Abharltll. math.-phys.  Iilasse Bnyer. Akad.  LViss. Mrirtchen, 
Suppl. Bd. 11, Abh. 10, p. 24. 

This species has been recorded both froin China and Japan and good series from 
each of these countries are in Dr. Annandale's collection. On comparison certain 

small but apparently constant differences are to be found between the two sets 
of speci~nens and I have, in consequence, given the Chinese form subspecific rank. 

An importaiit character of C. dertticulata is the presence of an acute for- 
wardly directed tooth on either side of the carapace a t  the antero-inferior angle. 
Though clearly shown in Doflein's figures, and less distinctly in that of de Haall, 
its existence is not mentioned in any of the published descriptions. The antero- 

inferior angle of the carapace is rounded off in 111ost known species of Atyidae, but 
~ ~-~ - - - - ~ -  ~ ~~ - ~ -- ~- -~.. 

I Bouvier in his key to certain species of  Cnridittn (1913)  separates some fornus by the preseuce or abseuce of sl'illes 
at the poiuts he calls .' I'angle orbitaire " aud " I'angle sous-antennaire." By the former term Ile appare1ltly refers to 

the angle on the anterior border of the carapace which is frequently called the antenna1 angle or antenllal spine and by 
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is to form a tooth in C. pasnderme, Kingsley,l from California and C. 
davidi, Bouvier' from China. A similar tooth is frequently to  be found in Indian 
cqe~imens of a form closely allied to C. weberi, S U ~ S P .  sumntrercsis ; but it  is bere vari- 
able in its development and in some localities a t  least does not even possess racial 
significance.' 

Classified according t o  the scheme outlined by Bouvier' in 1913, C. de1zticc~- . - 

lata would find a place alongside the Chinese C. davidi, Bouvier. Balss regards 

the latter species as synonymous with the former, but in this he is certainly in error. 
C. dnvidi, co-types of which are in the Indian Museum, differs in many respects from 
C. defzticulata and may be distinguished a t  a glance by the depressed rostrum and by 
the strong curvature of the propodi of the last three pairs of legs. 

The Japanese and Chinese races of C. derzticulatn may be distinguished in the 
following manner :- 

Typical form. subsp. siizerzsis. n o ~ .  - 
Japan. China. 

Rostrumusually with ~ o t o  15 teeth above Rostrum usually with 14 to  2 2  teeth above 
and with 2 to 5 below6 (text-fig. IIU). and with -3 to 8 below."text-fig. IIC). 

Anterior margin of carpus of first peraeo- Anterior margin of carpus of first peraeo- 
pod slightly excavate (text-fig. I r b ) .  pod deeply excavate (text-fig. I I ~ ) .  

- . 

the latter to a projection ou the infero-external aspect of the second segment ol  the autennal peduocle ( c l .  description ot 
C. brcvirostris, p. 452). H e  makes no mention of a tooth or spine a t  the antero-i~~ferior a ~ ~ g l e  of the carapace. 

I Kingsley. Bull. Esse.r Insl.. XXVII,  p. 98, pl. iii, figs. 1-7 (1897). 
Q Bouvier, Bull. Sci. Frartce Belgique. XXXIX, p. 8 3 ,  fig. 7. 
8 Vide Kemp, Rec. Ind .  Mus. ,  XIV, p. loo (1918). 
4 Bouvier, T r a n s .  Linn. Soc. 2001. (z), XV,  p .  462 (1913). 
6 In fifty specimens from the neighhourhood of Lake Biaa  in Japan the nulnbers of rostra1 teeth are a s  follows :- 

Dorsal teeth. 
6 specimens have 10 teeth. 
4 3 3  ,, 11 ,, 

12 ,. ,, I Z  ,, 
11 ,, 9 ,  1.7 9 ,  

8 8 ,  1, 14 ., 
7 9 8  ,, '5 9 ,  

I specimen has 16 ,, 
I 3 9  3 ,  17 ,, 

Ventral teeth. 
I specimen has no tooth. 

I ., ,. I t ,  

7 specimens have z teeth. 

'7 9 ,  9 ,  3 ,# 
16 ,, , B  4 , B  

8 ,, 9 .  5 8 8  

In fifty speci~nens from the Tai H u  in Chiua the nu~nhers  of teeth are as follows :- 
Dorsal teetl~. 

I specimen has 1 2  teeth. 
3 specimens have 13 ,, 
2 2 .  9 ,  14 .. 
7 ,, .. '5 3 ,  

6 ,? s ,  '6 ,, 
8 9 ,  .. ' 7  ,, 
7 s ,  ,, 18 ,, 
6 ., 

* I  19 ,, 
3 ., 1, 2 0  ., 
I specimen has I ,, 
4 specimens hare 2 2  ,, 
' gpecimen has 23 ,, 
I 8 ,  , , 2 0  , , 

Ventral teeth. 
z specimens ]lave 2 teeth. 

5 ,, ,. 3 ,. 
'3 1 ,  ., 4 3 .  

12 .. ., 5 .. 
9 ,. .. 6 .. 
5 .. .. 7 3 .  

3 ,, ,, 8 ,, 
I specimen has r, ., 
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The specimens recorded by Miss Rathbun from Fusan in Korea, with 14 to 18 
teeth on the upper margin of the rostrum and 4 to 6 on the lower margin, most pro- 
bably belong to the subspecies sinensis, and this is almost certainly true of Doflein's 
specimens from Pekin with 14 to 16 dorsal teeth and 3 to 5 ventral. In the figure 
given by the latter author the deeply excavate anterior margin of the carpus of 
the first legs is clearly shown. 

In both races the rostrum reaches almost to, or a little beyond, the apex of the 
antennular peduncle. I ts  upper border is dorsally concave with the distal quarter or 
third of its length unarmed. Two or three of the posterior dorsal teeth are situated 
on the carapace behind the level of the orbit. The preorbital length of the antennular 
peduncle is about seven-tenths the post-orbital length of the carapace. 

FIG 11.-Caridinn denticulata (de Haall). 
a ,  h .  Typical form. c ,  d .  Subsp. sinensis, nov. 

a ,  c .  Anterior part of animal in lateral view. 
b, d. First peraeopod. 

The merus of the third peraeopods bears 3, very rarely 4 teeth on its lower border ; 
the dactylus bears 7 to 10 spines in Japanese specimens, 8 to 13 in those from China. 
The merus of the last pair of peraeopods also has 3 teeth on its lower edge ; the propo- 
dus is from 29 to zf times the length of the dactylus. The latter segment is about 4 
times as long as broad ; it bears about 40 to 60 teeth in Japanese specimens and about 
50 to 70 in those from China. The number of movable spines on the outer uropod 
varies from 10 to 16. 

Large specimens reach a length of about 28 mm. ; none are ovigerous. 
According to notes made by Dr. Annandale on Japanese specimens the species in 

life varies considerably in colour, as a rule it was brownish with mottled and marbled 
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sides, with a broad pale bar running from the rostrum to the tip of the telson, 
and with the edges of the uropods irregularly pale. Occasioilally the whole animal 
wasdead black, except for the longitudinal mid-dorsal bar, whicli was then yellowish, 
and for the pale edging to the uropods. Chinese individuals were similarly coloured, 
but were as a rule rather paler. 

The parasitic Temnocephalid, Caridinicola, was very abundant on the Chinese 
specimens. 

The Japanese specimens were obtained a t  Hikone on the eastern shores of 

Lake Biwa and in ditches a t  the edge of the Seta River a t  its exit from the 

lake. The Chinese specimens were found in creeks and irrigation channels a t  the edge 
of the Tai Hu lake in Kiangsu province. 

Caridina laevis, Heller. 
1862. Caridiria laevis, Heller, Silzber. I<. .4kad. W i s s .  I v i e s ,  XLV, p. 411. 
1892. Caridinu laevis, de Jian, in Weber's Zool. Ergebrr. Reise Nied .  Ost -Ind. ,  11, p. 376, 

pl. xxiii, fig. 27. 
1905. Caridina laevis, Bouvier, t31111. sci .  France B e l g i q ~ ~ e ,  XXXIX, p. 74. 
1913 Caridina laevis, Bouvier, Tmfcs .  Linn.  Soc., Zool. (2), XV, p. 464. 

A large number of specimens of this species have been presented to the Indian 
Museum by the late Dr. W. C. Hossack, who obtained them in September 1916, in Lake 
Situ Bagendit, Garut, Java, a t  an altitude of about 3000 ft. The series includes a 
number of ovigerous females and agrees very closely with de Man's description 
of specimens from the same locality. Caridina laevis is known only from Java. 

Caridina serrata, Stimpson. 
1860. Caridina scrrata, Stimpsou (not of Richters),' Proc. Acad. Sci .  Philadelphia, p. 29 

(98 of reprint). 
1905. Caridina sermta, Bouvier, Bull. sci. Fraitce Belgiqlre, XXXIX, p. 76. 

The species does not seem to have been found since it was briefly described 
by Stimpson from Hong Kong more than fifty years ago. The specimens collected by 
Dr. Annandale are also from Hong Koiig and agree fairly well with the original 
description. 

The rostrum (text-fig. ~ z a )  is very short but varies somewhat in length. In  lateral 
view it is horizontal or inflected downwards and its apex may fall a little short of, or 
reach a little beyond the end of the first segment of the aiitennular peduncle. In  dorsal 
view it is comparatively very broad a t  the base and bears above from 5 to 18 (nearly 
always 9 to 14)' smallfonvardly directed teeth, of which from I to 3 are usually situated 
0" the carapace behind the orbit. The teeth are largest proximally and the series 
extends along almost the whole length of the upper border. Stimpson does not make 
any reference to teeth on the lower border of the rostrum, from which i t  might well be 

- --.-.p----p...pp.p--- -- 

' Caridina ccrrnlo, i~nperfectly described by Richter~ as a new species in Mi5bius' Mceresfa~rna Malrrilirs, p. 16.3. 
p'. r v i i t  figs. 24-27 (1880), is different. Thallwit7. in 1892 suggested for it the name C. richlersii ( A b h .  Ber. K. Zflol. ~I'Irts. 
Drcsd*n, 1 8 ~ 9 1 ,  110. 1. D 2.11. - .  ,, 

In specimens, in wl~icll the rostrulu is co~uplete,  the numbers of teeth are as follows :- 
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inferred, as has been done by Bouvier, that they were altogether absent. In the 
coinparatively short series of specimens before me the lower margin bears from I to 4 
very small teeth in its distal third ; it is therefore not improbable that i t  is occasionally 
toothless. 

FIG.  12.--Cnridina ~er ra ta ,  Stimpson. 
a .  Carapace, rostrum, etc.. in lateral view. d .  Third peraeopod. 
b. First per;~eopod. e. Dactylus of same further enlarged. 
c .  Second peraeopod. /. Fifth peraeopod. 

g. Dnctylus of same further enlarged. 

The preorbital length of the antennular peduncle is only about half the postorbital 
length of the carapace. The lateral process of the basal peduncular segment is long, 
much as in C. serralivostris, de Man, reaching a little beyond the end of the segment to 
which i t  is attached. 

In  lateral view the distal end of the second segment of the antennular peduncle is 

Dorsal teeth. Veutral 'eeth. 
I specimen has 5 teeth. 2 epecimens have r tooth. 
1 .. ., 8 ,, 4 .. ,, z teeth. 
3 specimens have 9 ,. 8 , ,  ,. 3 ,, 
2 ,, 9 ,  10 ,. 3 9 .  9 ,  4 , s  

5 8 ,  9 ,  1 1  !, 
I specimell has 12 ., 
2 specimens have 13 ., 
r specimen has 14 ,, 
I I. ,, 18 P ,  
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produced to a tooth a t  its infero-external angle. The antennal scale is nearly three 
times as long as wide and its outer inargiil is very slightly concave. 

The second rnaxillipedes are reinarkable for the possession of a large protrudillg 
lobeJ in a t  the proximal end of the ~~ropodi te .  The third maxilli- 
pedes reach to the end of the antennal scale, the exnpod extellclillg beyond the end of 
the segment. 

In the first peraeopods (text-fig. 12b) the carpus is equal in length with the palm and 
its greatest breadth is about two-thirds its extreme length ; anteriorly i t  is very deeply 
hollowed to receive the rounded proximal end of the chela. The second ~eraeopods 
(text-fig. 12c) are long and slender, reaching a little beyond the end of the scale. The 

carpus is about one and a third times the length of the chela and is between 5+ and 6 
tiines as long as its greatest breadth. The palm is two-thirds the length of the 
dactylus. In the third peraeopods (text-figs. 12d, e )  the merus bears four spines on its 
lower margin and the carpus one near its distal end. The propodus is provided with a 

series of spinules on the same margin ; i t  is about 8 times as long as broad and rather 
more than 3+ times as long as the dactylus (terminal spine included). The dactylus 
bears in all 5 or 6 spines, the outermost large and strongly curved. The fifth 
peraeopods (text-figs. 12/, g) bear spines on the inerus, carpus and propodus, much as 
in the case of the third pair. The propodus is from 11 to  134 times as long as broad and 
from 4 to 4+ tiines the total length of the dactylus. The latter segment bears from 29 
to 34 slender spines ; excluding these its length is a trifle inore than three times its 
breadth. 

The outer uropod is provided with a series of froin 18 to  21 movable spinules. 
Well-grown specimeils reach a length of about 17 min. The eggs are large 

and few in number : about 0.96 inm. by 0.70 min. in longer and shorter diameter. 
Caridinn serrata is allied to C. parvirostris, de Man, and C. pnveparensis, de Man, bu t  

differs from both in the much greater proportioilate length of the lateral process of the 
antennular peduncle. In addition it differs froin C. fircrvirostris in the large size of the 

and from C. parepave~tsis in the more deeply excavate carpus of the first pair of 
legs. 

111 Bouvier's latest scheme of classification (1913) it would come nearest to  
C. scryatzrostris, de Man, which it resembles in the length of the lateral process of the 
antennule. From this species, however, it differs in inany respects, notably in the  
length and dentition of the rostrum and the EOI-in of the carpus in the first pair of 
legs. 

Dr. Annalldale inforins ine that, in life, the speciineils were mottled with brown- 
ish pigment and were consequelltly very difficult to  detect on the rocks on which they 
commonly sat. They were foullcl in pools in very sinall streainlets of clear water, 
devoid of weeds, on the Peak a t  Hong Kong, a t  altitudes of 1200-1500 f t .  The 
~pecimells were collected in September, three of the females being ovigerous. Two 
additional specin~ens froin the sallle locality, collected by Capt. I?. H .  Stewart, I.M.S., 

recelltl~ been presented to  the Museum. 
Stilnpsoll gives the habitat of his specinleils as " ad insulam Hang Kong ; in 

rivulis." 
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Caridina weberi, de Man. 

subsp. sumatrensis, de Man. 
1892. Cnridirrn weberi var. srrntnlrerrsis, de Man, in Weber's Zool. Ergeblr. Reise Nied.  Ost- 

Irrd., 11, p. 375, pl. xxii, fig. 23 g. 
1905. C a r i d i ~ n  weberi var. srrmatrelrsis, Bouvier, Blrll. sci .  France Belgique, XXXIX, 

P P  75- 83. 

The principal characters of the specimens that I refer to  this subspecies are 
as follows :- 

The rostrum reaches nearly to, or a little beyond the end of the second segment 
of the antennular peduncle and is armed above with from 12 to  21 (usually I5 to 
19)' teeth of which from 4 to 6 (usually 4 or 5) are situated on the carapace behind the 
orbital notch. The lower margin bears from 2 to 9 teeth (usually 3 to  6). 

The lateral process of the antennular peduncle does not nearly reach the end of 
the basal segment. The longitudinal carina on the dorsal surface of the antennulary 
sornite is high. The antero-inferior angle of the carapace is rounded. 

The carpus of the first peraeopods is deeply excavate anteriorly and is from 1.8 to as 
2.0 times as long as its greatest breadth. In  the second pair the carpus is very slender, 
6.7 or 6.8 times as long as broad. The propodus of the third peraeopods is from 4.3 to 
4'7 times the length of the dactylus, the latter segment bearing 7 spines. In  the fifth 
legs the propodus is 5.2 times as long as the dactylus (4.5 times in a very large indivi- 
dual) ; the spinules on the dactylus vary in number from 36 to  57. The outer uropods 
bear 18 or 19 movable spines. 

Fully developed eggs are from 0.46 to 0.47 mm. in length and from 0.28 to 
0.29 tnm. in breadth. An exceptionally large specimen is about 24 mm. in total 
length. 

The specimens are from Penang I. and the lower reaches of the Patani River ; in 
both localities they were found together with the examples of C. brachydnctyln subsp. 
peiliaszclrzris. There are thirty-one specimens from Penang and two from the Patani 
River. 

The subspecies sutnatreflsis was described from Sumatra atld has also beell 
recorded from Bombay 

Genus P a r a t y a ,  Miers. 
1882. Pirrrrlyir, Miers, A ~ r n .  ,2lrrc. N u t .  His t .  (i), I X ,  p. 194. 

1909. Xiphocnridirur, Bouvier, (:orrrfitcs Rcrrdtrs Acnri. Sci. Pirris, p. '729. 

1917. Prlrnlyn, Kelnp, Hex. Irrd. dlrrs. ,  XIII, p. 293. 
-- ~- ~ 

-- . . ---~-- 

I In thirty specimens ( f r o ~ ~  Penang) the llutnbers of teeth as are follows :- 
Dorsal teeth. Ventral teeth. 

I specimen has 13 teeth. I j specimens have 2 teeth. 
4 specimeus have 15 ,, / 7 ,, ,. 3 .. 
8 ., * ,  16 ,, , 6 ., .. 4 .# 

6 .. .. 17 .. i 7 ,, , ,  5 ~9 

5 .. 9 1 : J - 8  ., 6 ,, 
3 , #  ., 1r2 1 ,  2 ,. 9 ,  7 7 .  

2 ., ,. 20 .. I spcciulen has 9 .. 
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I have recently given some notes on the species and races of this genus and have 
pointed out that the form inhabiting Australia is not, as was hitherto supposed, 
conspecific with that found in Japan. The information I have been able to  give 
regarding the two races found in the latter country is, in the main, derived 
from rnaterial obtained by Dr. Annandale. 

Paratya compressa (de Haan). 

1917. Paratyn contpressa, Ke~np, Rec. I d .  ~ M f l s . ,  X I I I ,  p. 296, text-figs. I a-1. 

The typical form of this species was found in abundance by Dr. Annandale 
ainong weeds and dense vegetation a t  Komatsu and in pools and backwaters round 
Lake Biwa ; in the lake itself i t  was much scarcer. Other specimens are from Ogura 
and Yodo ponds near Kyoto. The Temnoceplialoid worm Caridinicola was present in 
the gill-chambers of a large proportion of the individuals examined a t  Komatsu. 

subsp. improvisa, Kemp. 
1917 Pnvirtyn ~orripresscr, subsp, impvovisn, Kemp, Rec. In ( / .  Mzrs., XIII, p. 299, text- 

figs. z (7 -1 ,  3. 

The race differs froin the typical form in certain well-defined rostra1 characters. 
Judging from the material examined it is restricted to the north-eastern parts of the 
main island, while the typical form inhabits the south-western regions. The 
boundary between the two races appears to  be just to the north-east of Lake 
Riwa. 

The specimens I have examined are from the lagoon Kasumi-ga-ura in Hikachi 
province, collected by Dr. Annaildale ; froin Tokio, collected by Hilgendorf (Berlin 
Mus.) ; froin 1,ake Haruna, near Ikao, about 3000 ft., collected by Dr. K. Nakazawa 
and from Lake Suwa, in the Shinano province, 2660 ft., collected by Dr. T. Kawa- 
inura. 

Tribe PENAEIDEA. 
Fanlily PENAEIDAE. 

Subfamily PEN.4 E I N A E .  

Penaeus indicus, Milue-Edwards. 

var. merguiensis, de Man. 
1006. Pctietra i ~ t d i c r ~ s  vnr, msrgrriensis, Alcock, Cat. Irtdi(rrt V~~cttp.  (:rrrsL., 111, i ,  [J. I.;, pl. i i ,  

fig. 4 .  
1911. ['e,~fleus rnergr/iensj.~, de  &Ian, Uecnp 'Sibogci ' Ilxperl.. IJertneid(rc, p. 104, ntid ( ~ g ~ j ) ,  

pl. i x ,  Ggs. 33 a-c. 

Two speciineils obtained by Dr. Aiinalidale in 1,ower Sialn are referred with sonle 
doubt to this form. The prillcipal distilictio~l betweell typical indicus and the variety 
me"gu1etlsi.s rests in the colnparative length of the terininal segment of the third 
maxillipede of the male, aiid both the speciinens in the collectioll are female. 

In the larger individual, wliicli is about 120 inm. in length, the rostruni is 
lnuch elevated at the base, as ill .4lcock'r figure, and the forelnost tooth 011 the upper 
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border is situated above the middle of the terminal segment of the antennular 
peduncle. In the smaller example, which is 85 mm. in length, the rostrum agrees 
precisely with de Man's fig. j3n. 

The large specimen was taken from fishermen's nets opposite Singgora in the outer 
lake of the Tale Sap ; the smaller individual is from Patani Bay, a t  the mouth of the 
Patani river in the Siamese Malay States. 

Penaeus carinatus, Dana. 
1006. lJe,rerr\ ~e~~ristrlclrt t tz ,  Alcock (not of de Hann), Cnl .  Indin~r  Decnp. Crr~s l . ,  111, i ,  p. 10, 

pl. i ,  fig. 2. 
1011. P C I I R E I I S  cnrilltrttrs, de Man. Decnp. . Sibogn' Euped.,  Penaeidne, p. 101. 

191.5. l'oznetr.\ cnrinnltts, Kemp, iMcm. Ind.  ~ M ~ c s . ,  V, p .  317. 

Two inales and one female, varying in length from 176 to  186 mm., are in Dr. An- 
nanclale's collection. They were obtained from nets and stakes set by fishermen oppo- 
site Singgora in the outer part of the Tale Sap in Lower Siam. 

Genus Penaeopsis, Bate 

Penaeopsis monoceros (Fabricius). 
1906. .Wr/rzpc:~ror.\ ~ ~ ~ o ~ r o c c r o s ,  .4lcock, Cnl .  Indian Declrp. Crtrsl., 111, i ,  p. 18, pl. iii, figs. 7, 

7'1-r. 
1911. I ' E ~ ~ I c o ~ s ~ . ~  J I C O I L O C C I U S ,  de Alan. Llecnp. ' Sibogn ' E r p e d . ,  Peliaeidae, p. 55 and (1913), 

pl. vi,  figs. 1 4 ~ 1 .  

Numerous examples of both sexes, the largest 107 mm. in length, were found 
by Dr. Xnuandale in the Tale Sap, along with the preceding species. The petasma 
does not appear to be fully developed in any of the specimens. 

Penaeopsis af f in is  (Milne-Edwards). 
1 9 ~ 0 .  .Ilclrrpe~rstt.s ~z$~ri.\, Alcock, Cnt.  Indian Dccnp. Crtc.s/., 111, i, p. 20, pl. iii, figs. 8, 8n-d. 
191 I .  Pe~r~reopsi.? i rQi~ai~,  cle ;\.Inn, Dccnp. Sibogn ' Exbed. ,  Penneidrre, p. 57 and (1913)~ pl. vi ,  

figs. 15 11, h. 

Nine males were found in company with P. Inorcoceros. All are young, the largest 
being only 78 mm. in length. The fifth legs are not appreciably longer than in 
P.  trzolcoceros of siinilar size, and in no case reach beyond the end of the second seg- 
ment of the antennular peduncle. The petasma precisely resembles that figured by 
de Man a ~ i d  differs conspicuously froin that of the larger specimens recorded from 
the Cbilka Lake l and from Alcock's figure. The differences, as de Man has noted, 
are probably due to age. 

P e n a e o p s i s  b r e v i c o r n i s  (Milne-Edwards). 
1900. .llctnprnetts hr~wicornis,  IIICOC~, f . 1 ~ 1 .  Indian Drcop. Crrrsl., 111, i, p. 22, pl. iv ,  figs. 10. 

ro 11. 11. 

The collection contains two large females from the Tale Sap, found with P. mofto- 
ccvos, and one male and four females from Patani Ray, a t  the mouth of the Patani 
. .  _ . -_--- 

I Kemp, Mam. I n d .  Mus.,  V, p. 321 (1915). 
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river in the Siamese Malay States. The females are from 76 to 117 mm. in length and 

the male 73 mm. 
In both sexes the rostrum is more elevated a t  the base than in hlcock's figure ; in 

the it reaches only a little beyond the eyes, whereas in the female i t  is much 
longer, extending to or a trifle beyond the end of the antennular peduncle. .-llcock 

has not noted any difference between the sexes in the proportionate length of 
the rostrum, but some of the females determined by him are in close agreement with 
those in the presellt collection. The petasma agrees almost exactly with Alcock's 

figure. The thelycum varies considerably, more especially as regards the size of the 
central plate between the bases of the fourth legs. 

Family SERGESTIDAE, 

Genus Acetes, Milne-Edwards . 

The characters of the different species of Acetes have hitherto been very imper- 
fectly known, and the determination of the three forms in the collection proved in 
consequence to be a matter of some difficulty. I t  was only after an examination of 
the long series of undetermined specilnens in the Indian Museum that  definite conclu- 
sions were reached. The results of my examination of this material (with which that  
collected by Dr. Annandale is included) have been published in the Records of the 
Indian Museum. In  this paper Milne-Edwards' A .  indicus  is redescribed and figured 
along with A .  erythraeus, Nobili, A. japo~zicus,  Kisliinouye, and a hitherto unknown 
form from Borneo. In  three of the ,species well marked sexual differences are to  
be found in the length of the last segment of the antennular peduncle. In  the fourth 
species, A. erythraeus, Nobili, the males appear to  be dimorphic in respect of the pro- 
portionate length of this segment, the specimens on which this interesting observation 
is based forming part of Dr. Annandale's collection. 

Acetes indicus, Milne-Edwards 
1917. Acetes indicus, Ketnp, REC. Ind.  Mus . ,  X I I I ,  p .  47, text-figs. 

The specimens in Dr. Annandale's collection are fro111 the Tale Sap. Eleven 
examples were obtained in the channel between the inner and outer lakes in the 
vicinity of Pak Raw and Pak Payun, the specific gravity of the water varying from 
1.0015 to 1.00225 (corrected). Four individuals were also found a t  the mouth of the 
outer lake near Singgora in company with .4cetes jofionl:rrcs, the specific gravity of the 
water here varying from 1.004 to 1.oo85. 

Acetes erythraeus, Nobili. 
1917. Acetes evythmetrs, Kemp, Rec. I n d .  illits., XIII, 1). 51, text-figs 

This species is represented in the collection by four inales from the inouth of the 
Prai river, opposite Penang and by a few of each sex from the Pataui river, below the 
town of Patani in the Sialnese Malay States. In the latter locality the species 
Was found with Acetes laponiczcs, occurring in water that wn5 quite fresh, though in a 
Situation subject to tidal influence. 
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In the paper cited above I have drawn particular attention to the four individuals 
from the Prai river, for i t  is on their characters that I have based my statement that 
the male in this species is dimorphic. In all the four specimens (precisely as in males of 
'4. indicus and A .  erythraeus) tlie ultimate segment of the antennular peduncle is slender 
and longer than the basal segment. In examples of the same sex from the Patan 
river, as well as in numerous inales froin three separate localities on the west coast of 
the Bay of Bengal, the ultimate peduncular segment is invariably short, closely 
resembling that  of the female ' :  the specific identity of the Prai river specimens 
is proved beyond doubt by the distinctive form of the petasma. 

Acetes japonicus, Kishinouye. 

1917. Acetes japonic~is,  Kemp. Rec. Ind.  ~Uus.,  X I I I ,  p. 56 ,  text-figs. 

The collection contains numerous specimens obtained in the market a t  Osaka in 
Japan, a considerable number from the Tale Sap and a few from the Patani river in 
the Siamese Malay States. The examples from the Tale Sap were found along with a 
few A .  indiczcs a t  the inouth of the outer lake near Singgora in water of specific 
gravity varying from 1.004 to 1.0085 (corrected). Those from the Patani river were 
taken in company with A .  evythraeus in water that was fresh a t  the time of their 
capture but subject to tidal influence. 

Genus Lucifer, Thompson 

Lucifer hanseni, Nobili. 
1906. L~lc i ler  hnnscni, Nobili, Alzrz. Sci.  nnt. .  Zool. (g), I V ,  p. 25,  pl. i i ,  fig. I and t ex t - f i g .  jb, 

P 27 .  

1915.  L14ci/er hanseni, Kemp, iMem. Znd. ; l f . r~s . ,  V ,  p. 324,  tex t - f igs .  37a -d  
1916.  Leirciler hanseni, Borradaile, Bril .  Antnrcl. Exped.,  ' Terra Nova,' Zool., 111, p. 83. 

.4 number of specimens were obtained in the outer lake of the Tale Sap, between 
Koh Yaw and the mainland and a t  the mouth of the lake near Singgora. The speci- 
fic gravity of the water in which they were found varied from 1.00625 to  1.0085 
(corrected). 

Luczfcv kanseni was described by Nobili from the Red Sea and has recently been 
recorded by Borradaile from Melbourne. 

STOMATOPODA. 
Family SQUILLIDAE. 

Genus Squilla, Fabricius. 

Four species and one variety of S t o ~ n a t o ~ ~ o d a ,  all belonging to the genus Sqz~illa, 
were found by Dr. Annandale a t  the mouth of the Tale Sap in Peninsular Siam. 
They were obtained in fishermen's nets and all were caught in water of specificgravity 
1.0085 (corrected). 
-- ~- 

- . . . -.- 

I I have recently examined a large male of A .  ery lhvaefu fro111 Silavathurai Lagoon, near Tuticorin, S. India, which 
aereer exactly with the specimens Irolll the Prai River. This is the first record of the " high " rlimorphic male Iron1 the 

coasts of Britisll India. We are indebted to Mr. J .  Hornell for the specimen 
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S q u i l l a  s c o r p i o ,  Latreille. 

1913. Squilln scorpio, Kemp, ,Mcm. 2nd. I M I ~ s . ,  IV ,  p. 42, pl. ii, fig. 30. 

Five specimens are in the collection, the largest a male 75 mm. in length. 
Apart from the fact that the lateral carinae of the fourth abdominal somite occasion- 
ally terminate in spines, the specimens agree exactly with the description in the paper 
¶uoted above. 

var. i m m a c u l a t a ,  Ketnp. 

1913. Squilln scorpio var. irrrrn~r~:rtlalo, Kemp, loc. cil . ,  p. 45, pl. ii, fig. 31.  

Six specimens, the largest a male 73 inm. in length, were obtained in company 
with typical scorpio. As in the case of the collection from the Chilka Lake,l 
where both forms also occur, no specimen with intermediate characters is t o  be found. 
The variety immaculatn has hitherto not been recorded east of the Bay of Bengal. 

S q u i I I a  nepa, Latreille (Bigelow). 
1913. Squilla ~ t e p n ,  Kemp, loc. cit , p. 60, pl. iv, fig. 49 

Twospecimens were obtained, the largest a male 70 mm. in length. S .  nepa has 
not hitherto been reported from brackish water. 

Squilla i n t e r r u p t a ,  Kemp. 
1913. Squilla inlerrupta, Ken~p, loc. ci t . ,  p. 72, pl. v ,  figs. 60-62 

h number of young specilnens were obtained, the largest only 46 mm. in length. 
I11 very small individuals the tubercles on the upper edge of the carpus are represen- 
ted only by two obscure lobes. This species also was not previously known to inhabit 
brackish water. 

Squilla raphidea, Fabricius. 
1913. Squilla raphidea, Kemp, loc. c i t . ,  p.  88, pl. vii, fig. 77. 

TWO specimens were obtained, a female 255 min. in length and a male 200 mm. in 
length. The latter individual differs froin the majority of large examples of the same 
sex, preserved in the Indian Museum, in the complete absence of the angular projec- 
tion on the external border of the dactylus of the raptorial claw. I n  the paper cited 
above attention is drawn to the existence of the same phenomenon in a male 190 mm. 
in length. S .  r ~ p h i d e a  has not hitherto been recorded from brackish water. 

ADDENDUM. 
While this paper wss in the press I received from Soochow, through the kindness of Prof. N. 
Gee, some further specimens of Palnentonetes sinensis (see p. 272). The largest of these indivi- 

'luals is 40 Inm. in length, whereas none of those collected by Dr. Annandale exceed 25 mm. Some of 
tile Soocllow specimeus are ovigerous, bearing eggs about 1.2 x 0.94 mm, in longer and sl~orter dia- 
Ineter. 

1 Kemp, Mum. I n d .  M I I S . .  V,  p. 193 (1915). 
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THE MOLLUSCA OF THE TAI-HU I N  THE KIANGSU PROVINCE 
OF CHINA. 

By N .  ANNANDALE, L).Sc., F . A  . S . B .  (Zoological Szcrvey of I n d i a ) .  

(Plate X.) 

INTRODUCTION. 

The Tai-Hu or Great 1,ake (see inap on p. 4 of this volume) is a large body of 
fresh water occupying a shallow depression in the alluviuin of the Yangtse delta. I t  
is probably nowhere more than 12 feet deep. I ts  bottom is muddy and its water 

turbid. The shores are low and shelving and a t  some places there are beds of snzall 
stones at the margin. Outcrops of limestone form islands in the lake. It is said that 
the water never freezes ; but the temperature sinks almost to freezing point in winter, 
while in summer it is probably high. Except in narrow cl~an~lels between the islands 
and in the creeks through which various waterways enter the lake, there are few 
water-weeds. In these such plants as Potnmogetogc, . l f y v i o # h y l l ~ ~ m  and T~a l l i sn i e r ia  
are abundant. 

The lake is perhaps as unlike 1,ake Biwa in Japan as any lake situated in the 
same region and in siinilar latitudes c o ~ ~ l d  be. It is not surprising, therefore, that the 
molluscai~ fauna differs greatly both in general facies and in coinposition. From 
Lake Biwa, the ~nolluscs of which have already been discussed in this volurne, we 
kllow of 16 species of Gastropoda and of 19 species of I,a~nellibranchiata, 35 species 
in all. In the few days at  our disposal Dr. Kawamura and I were able to  ex- 
amine only one corner of the Tai-Hu, which covers an area of over 3,000 square 
llliles, but that corner was pretty thoroughly explored so far as the Mollusca were 
concerned and there is no reason to think that conditioils differ greatly in other parts 
of the lake. Our collection, therefore, may be regarded a s  characteristic if not 
exhaustive. Speci~llens of 11 species of Gnstropotla and 6 species of Lamellibranchiata, 
'7 in all, were obtained. The following is a list of the species. Curiously enough 
Heude ill his works on thc Yailgtse Mollusca does not refer to the Tai-Hu, and 

have beell unable to discover ally other reference to its f a ~ u ~ a .  

LIST OF THE AQUATIC MOLLUSCA OF THE TAI-HU. 

(;ASTROPODA. 
Family Liinnaeidae. Family Melaniidae. 

L i m l ~ u t a  clesszfzr:, Neuinayr. .Ilelania ctr~zcelkitu, Benson. 
PlalzovOis saigo~zercsis, Crosse Family Hydrobiidae. 

and Fischer. Rithyqzin stricillu/n, Be~iso~i.  



Bi thyn in  loizgicornis, Benson. Family Assimineidae. 
HyPsobirr minuscula,  sp. nov. A ssiminca scalnris, Heude. 
Stettothvrtr decapit(tta, sp. nov. Fainily Viviparidae 
Pserrdovivipnrn hvpocrttes, gen. T/~oipavn lapillorztm (Heude). 

et  sp. nov. Vivipnra catayensis (Heude). 

LAMELLIBRANCHIATA. 
Family Mytilidae. 

Adodiola I(rcustris, von Martens. ~ ~ ~ ~ i l ~  cyrenidae, 
Family Unionidae. Corbicula snndai, Rein. 

Anodontrc woodiana (Lea). Sflhaerium, sp. 
Nodularin dactvlina (Heude). 
Nodularin douglnsiae  r riff).' 

It is not possible, except to a very limited extent, to distribute these molluscs 
into zones of life as was done with the inolluscs of 1,ake Biwa, mainly because 
conditioi~s are much more uniform throughout the lake. One species (Assiminea 
scnlarr's) is quasi-aquatic rather than aquatic, while four (Vivi f inrn lapillorum, Bitlzynia 
strintrclrr, Bi thynia  lolzgicor~cis and ilfodiola lncztstris) are found chiefly near the 
margin arnong sinall stones or on the roots of trees. The two species of Bithynia 
and the I'iviparn are also found in canals in the neighhourhood. Only three species 
appear to  be definitely lacustriue, occurring in large numbers on the bed of the lake. 
They are Stelzothyrn d(,clipitrita, Hypsobiri minusculri and Corbic~cln snlzdni. The other 
species were fouilcl chiefly in narrow creeks and channels and all of thein probably 
occur also in canals and waterways. 

Coilsidered as a wliole the Molluscall fauna of the lake possesses two outstartding 
peculiarities :-(I) the sinall size of its members and (2) the estuarine element in its 
composition. 

Some of the gastropods, if they are not actually peculiar to tlie Tai-Hu, are 
probably sinall wherever they occur, for example the Stenothym,  the Hyfisobia and 
Assimirlen scalaris, whicll has also been found in other localities in the same district. 
.it least five species (Bitlzvltia lolzgicornis, V iv iparn  Lapillorum, kfodiola Lncustris, 
Anodonto woodia~zc~ and Covhicicla sn?lrlai) are smaller in the lake than they are in 
more favourable localities. There is, inoreover, a scarcity in the lake-fauna of 
the large Viviparidae of the Vivifinro chinensis group, whicll are characteristic of 
tlie aquatic fauna of the Yallgtse valley as a whole, but perhapsn~ainly paludine. 
Still more characteristic of the latter fauna are the gigantic Unionidae (e.g. Cvistaria 
herculea) not uncommon in soine parts of tlie Yangtse delta. No trace of any such 
species was found in the lake. It is clear, therefore, that in the Tai-Hu conditions do 
not favour the attainnient of large size among the n~olluscs, though t h i ~  character is a 
feature of the more extended fauna of which that of tlie lake forins a small section. 
Our knowledge of the conditions of life in different parts of the Yangtse system 
is still rudimentary, but ainong the unfavourable factors present in the Tai-Hu it is 
probable that we inust reckon the muddiness of tlie water, its sliallowness (which 
prevents the fauna fro111 seeking shelter from extrelries of temperature in the depths) 
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and the scarcity of food due to poverty of vegetation. Another factor that  may be 

considered is that of overcrowding. I have noticed in India that in ponds in which 

a few species are present in great abund:lnce the individuals of these species are often 
dwarfed, even wllen i~~dividuals of other species more sparingly represented attain a 
norlnal size. I t  is therefore, that almost all the Tai-Hu molluscs except 
the large Vivipava are extremely abundant in the lake. We do not yet know, how- 
ever, whether overcro~vding acts directly on the individual through the products of 
metabolis~l~, or ~irhether it does not rather imply an intensive reproduction due 
to other unfavourable circ~unstances such as  scarcity of food or oxygen. 

~t may further be noted here that one species (Pse~sdovivifiava lzyfiocvitrs) is 
blind, while another (Hyfisohia m i ~ z z ~ s c ~ ~ l a )  has very small eyes - facts probably cor- 
related with the muddy water in which they live. 

Theestuarine element in the Tai-Hu fauna, an element by no means confined to  the 
Molluscs, is represented among the Gastropoda by species of the genera Stenothyra and 
.4ssimi1zca and among the bivalves by a species of Modiola. It is probable tha t  all 
these species make their way much higher up the river-system, but only the Modiola 
is known to do so. In India Stenothyva, Assirniltea and i140dioln are all characteristic 
of the upper estuaries of the larger rivers, but I do not know of any species that has 
established itself in permanently fresh water. A .  francesiae, Gray, which resembles 
A .  scnlarzs in its quasi-aquatic habits, has made its way up the Hughli a t  least as far 
as tidal limits, that is to say for over a hundred miles from the open sea, and is coin- 
lnon not only on the banks of the river but also in flooded fields in the vicinity, but I 
have never seen any species of either Steltothyra or Modiola, both of which are strictly 
aquatic, further inland than Calcutta, in the neigllbourhood of which there is much 
brackish water. The Tai-Hu is not so far inland as Calcutta, but i t  is not connected 
with ally tidal water-way. I t s  water, moreover, is not liable to admixture of salt, 
for the fresh water that pours down in such vast quantities through the mouths of the 
yangtse has more influence in cou~lteracting the tides than that  of any of the Gangetic 
effluents and brackish water apparently extends inland for a much shorter distance 
ill the Chinese than in the Indian delta ; indeed, a t  the mouth of the Yangste practi- 
cally fresh water extends for a considerable clista~~ce out to sea. 

We know as pet very little about the estuarine fauna of China, but the occurrence 
in T a i - ~ u  of estuarine species and genera proves a t  any rate that the well-known 
estuarine element present in the fluviatile fauna of the Ganges has its parallel 
in China. 

The molluscs of the Tai-Hu do not cast much light of a geograpl~ical nature 
0" the aquatic fauna of Cllina. The genus Hypsohia has, however, some interest froln 
this point of view. It was hitherto known from two species, H. lzumidn froln the 
Upper Yaligtse and H. lzosofiltovn from an illlalld district of the Main Island of Japan, 
but these specie5 have beell placed in separate genera and have peculiar habits, being 
Only quasi-aquatic The discovery of a tllird, co~npletely aquatic species ( H .  minus -  
c u l f i )  ill the Yangtse delta, therefore, provides a record of jliterrnediate locality for 
the genlls, The new Hydrobiid genus Pseudovrvifinru probably occurs in Hainan as  
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well as in the Yangste valley. This genus has a remarkable but perhaps superficial 
resemblance to certain forms (Ty lopoma)  from the later Tertiary of eastern Europe 
and usually assigned to  the Viviparidae. 

SYSTEMATIC DESCRIPTION OF THE COLLECTION. 

GASTROPODA. 
Family LIMNAEIDAE. 

This family is represe~ltecl in our collection from the Tai-Hu by two species only, 
one of Lim~znect and one of Pla~ torb i s .  The latter belongs to the section Gyvaulus.  

Genus L i m n a e a ,  Drapamaud. 

Limnaea c l e s s i n i ,  Neumayr. 
1897. I.im?rrrerr~ rlcssilti, Neumnyr, Siissla.-!Moll., i n  Wis. Erjiehn. Reise Rdln Szkclte~tvi, 

11. p. 657. pl. i t?,  figs. 4-5. 

Specimens froin the Tai-Hu and Soochow agree in every respect with Neumayr's 
fig. 5 .  

The species is common alllong weeds in the Tai-Hu and in canals a t  Sonchow. I t  
was described fro111 the southern limits of the Gobi desert. 

Genus Planorbis, Guettard. 

Planorbis saigonensis, Crosse & Fischer. 
1863. Plriirorhis srrijiorre~tric, Crosse and Fischer. Jortrn. Colrch., XI, p 362, pl. xiii, fig. 7 .  
1866. Plnttorhis snigortarrric. Clessin. Li~n,nneiden in Chernnitz's Conch.-Cnh., e d .  Kiister,  p. 191, 

pl. xxix, fig. 3. 
1909. Plrr~torhir sni,~orrotsis,  Germain,  Rec. Ind.  Mrrs., 111, p. 117. 

Shells from the Tai-Hu agree well with Crosse and Fischer's original description 
and figures except that  they have a yellowish tinge and are translucent. They are 
not Inore than j mln. in diameter. The original figure seems to have been drawn 
frorn a dead shell. 

We found the species in considerable abundance on the lower surface of stones at  
the edge of the Tai-Hu and among weeds in a canal a t  Soochow. It has a very wide 

geographical range, which extends, according to  Germain, not only over a great part 
of continental Asia but also to Japan and the Malay Archipelago. It is one of our 
commonest freshwater molluscs in India, while i t  has been generally known under the 
name P.cornfiressirs. For the synonomy see Germain, o p .  c i t . ,  p. 117. 

Familv MELANIIDAE 

Genus Melania, Lamarck. 

M e l a n i a  cancellata, Bensot~. 
1842. .Mrlo~lin ce,rrcll~lrr, Benso~ i ,  A~rir.  Mng. Nal Hisl . ,  IX, p. 498. 
1856. ~Mclolli~i rti~rg/we~rris, Lea,  Proc. . Jc .  Nnl .  Sci.  Philadelphia, VIII, p. 144. 
rR8? .Melnnin ~:n~tct~ll,rlrt, Heude, iMer,r His t .  Na t .  E m p .  Chinni .~ ,  I, :Moll. d'Errrr ifo~rcc, p. 1671 

pl.  xli, fig. :r, pl. xliii, figs. 3. 4. 
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The body-whorl is relatively larger and the spire tapers less evenly in shells from 
the Tai-Hu than in topotypes of Benson's species from Cantor's collection. In  this 

respect my specimens agree with topotypes of M. ni~~gpoelzsis, Lea. It is clear, 

however, from the collection in the Indian Museuln that the species is a plastic one. 
The measurements in millimetres of three normal shells from the neighbourhood of 
the Tai-Hu are as follows. In  all the tip is eroded :- 

Length. Breadth. Aperture. 
22'5 8.5 7'25 x 3'5 
20.5 6.25 5'75 X 3'3 
16.75 6.25 5 X 3'5 

The first two specimens are from the lake, the last from a canal a t  Soochow. In  

the latter locality the shells are smaller and less eroded and have the body-whorl more 
inflated than those from the Tai-Hu. 

Heude (of. cit., pl. xliii) has published Rathouis's figures of the radula and of 
various points in the anatomy. 

The species is common in all parts of the lake, both among stones a t  the margin 
and on a muddy bottom in 3 metres. According to Heude it and his M .  erythrozona, 
which is perhaps no more than a phase of the widely distributed M. tubercz~lata 
(Miiller), are the only two real lacustrine Melalziae found in China. M. calzcellata 
occurs in the watersheds of the Yangtse, the Hoangho and the Amur. 

Family HYDROBIIDAE. 

This family is represented in the Tai-Hu fauna by five species, two of which 
(Bithynin striatuln and R. 107zgicovgzis) are common and widely distributed in China. 
The other three, two of which are minute forms, have not hitherto been described. 
One of these belongs to the interesting genus Hypsobia, Heude, another to  Ste~zoth~ra, 
Benson, and the third to a genus hitherto undescribed. The last is remarkable not 
only for its large size, but also for the extraordinary resemblance of the shell to that  
of Vivifinra. 

Genus Bithynia, Gray. 

Bithynia striatula, Benson. 
1842. Pnltrtli~rn ( B i t h y ~ l i n )  sfrintirla, Bensoo, Alztl. M ~ R .  N a t .  Hist. ,  I X ,  p. 48% 

1855. Pnl~rdGra ( B i t k y ~ ~ i n )  s/uiatrtln, i d . ,  J o ~ r r n .  A s .  Soc.  Rstlgnl, X X I V ,  p. 1 3 1 .  

1882. Biflry~rin chillensis and sfi irnlis ,  Heude, ofi. c i f . ,  pp. 171,  172, pl. xlii, figs. 8 ,  8 a ,  9, qn. 
1901. B i f h v ~ ~ i n  sfrinfrrln, Pilsbry, Pror. A r .  N o t .  S c i .  Philodelfihia, LIII, p. 405. 

Pilsbry (ofi. cit.) has discussed the synonymy of this species. I have examined 
Vecimens from the followillg localities :-Canton, Swatow, Chusan, Soochow, the Tai-HLI 
and Peking in China, Mukden in Manchuria and Lake Biwa in Japan. The specimens 

Chusan are from Cantor's collection and were named by Benson. They may be 
regarded, therefore, as co-types of the species. Except those from Japan, which be- 
long to Pilsbry's race japogzica, tile sl~ells in this large series are fairly uniform, differing 

in colour (from pale olivaceous to dark reddish) and size. They vary also in 
Prolninence of the spiral ridges, not altogether in correlation with environment. 
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There is, further, a certain difference in shape, some being lllore elongate than others, 

but  this difference is perhaps sex:~al and cannot be correlated with locality. The 
specimens from Mukden are the largest and agree well with Heude's figures of his B. 
c l t i n e ~ ~ s i s .  

B .  stricrlfcln is not uncommon among stones a t  the edge of the Tai-Hu. I t  also 
occurs in canals a t  Soochom. 

Bythinia longicornis, Benson. 
1842. Polrtiiiitit ( B i l h y ~ r i r t )  l o i ~ g i c o r n i s ,  Benson, o p .  c i l . ,  p. 488. 
1855. Pirl tr( i irr~~ ( B i t h y i t i n )  l o i ~ g i c o r n i s ,  id., o p .  cil., p. 13". 
1882. Bithy~rirr  l o ~ r ~ i c o r ~ r i c ,  Heude, o p .  c i l . ,  p. 171, pl, xlii, figs. 4, 4a-b. 

There are three co-types of Benson's species in the collection of the Zoological 
Survey of India and I have recently examined a number of specimens from Suigen in 
Corea ( T .  Kawamzira) which agree closely with them. Specimens taken with those 
of Bithynirr striatuln in the Tai-Hu and a t  Soochow differ from the co-types in being 
considerably smaller (not more than 7 mm. long by j mm. broad) and in having their 
apices eroded, hut are otherwise similar. The species is abundant in the Tai-Hu 
district, and is stated by Heude to he " banale dans les eaux lacustres de toute le 
vallke du Yang-tze qu'elle suffirait pour characteriser paleontologiquement, si le sol 
pouvait la conserver." 

Genus Hypsobia, Heude 
1882. H y p s o b i n ,  Heude, o p .  cit., p.173. 

1915. I<a lnyamn,  Robson, B r i t .  Med. Jourrz., No .  2822, p. 203 .  

I cannot discover any difference between Heude's Hypsobia and Robson's Kata- 
yama.  The structure of these inolluscs is unusually well known, for Heude figures 
the radula and operculum and reproduces certain details of the soft parts, while Rob- 
son gives sketches of the radula and operculum. 

Type-speczes.-Hypsobia humida, Heude and Rathouis. 
Geographical Distribr~liorr. The valley of the Yangtse and parts of the Maill IS- 

land of Japan. Including a new species to be described here, three species are 
known, namely H. h f ~ m i d a  found " i n  alto districtu Tchen-k'eou " in the upper Yangtse 
watershed, H. migz71scula, sp. nov. from the Tai-Hu and H .  ~zosoplzora froin the Bingo 
province of Japan. 

H .  hlrmida and H .  i~osoPhora are found in damp places, the latter a t  the edge of 
water-channels and other small bodies of water, while my new species was dredged 
from the bottom of the lake. H .  rzosophora appears to be the main if not the 
only carrier of SchistosorniasisL in Japan. I t  is fortunately very local in distribu- 

tion. Roth it and H. minftscula are markedly gregarious. 

KEY TO THE KNOWN S P E C I E S  OF Hypsohia 
r .  Shell Inore than 7 IIIIU. long, of a brownish colour, with the aperture 

o\wid, not much longer than broad ; irregular growth-lines crossing 
the l i ~ ~ e l y  gra~~ular surface, a faint microscopic spiral sculpture . . H .  irosophorfl. 

- -  . .. - . .  - _.. _ . _ _pp.------ --- 
I See Kalsurada,  A ~ l r ~ o l .  Zoul.  Jnpo, , ,  V, p. 147 (1904) a11d Leiper Bril. M c d .  Joltrrr., No. 2 8 2 2 ,  p. 2 0 2  (1915). *. 

nnsophorn is know,n in Japan as 13lanlordii ,tosophorn, Pilslong (or  Robson). See Jouvn. I'armilology 111, No. 4, 
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?. Shell about 4 lnni. long, pale horny, nearly smooth; aperture pyri- 
for~q,  considerably longer than broad . . . . . . H .  h r i ~ ~ z i d ~ .  

3.  Shell less than 3 inni. lolig, transparent, colourless, o r ~ l a n ~ e ~ ~ t e t l  with 
~liinute serrated spiral ridges interrupted by longitudinal striae ; aperture 
oval, co~isiderably longer than broad . . . . . . .. H .  I J L ~ I ~ I I S C I I ~ ~ .  

I have not seen H. humida but have examined a series of shells of H. irosophora. 

Hypsobia minuscula, sp. nov. 

.Shell minute and fragile, colourless, transparent, shining, slightly iridescent, 
hardly subun~bilicate, probaby with seven whorls when complete, but  always eroded 
at the tip. \Vhorls increasing gradually, solnewhat inflated ; body-whorl not inark- 
edly projecting; suture impressed, not markedly oblique. Sculpture consisting of 

numerous minute serrated spiral ridges interrupted a t  frequent and irregular intervals 
by oblique longitudinal striae in such a way as to  give the surface a reticulate appear- 
ance under a high power of the microscope. Aperture oval, oblique, relatively large, 

FIG. I. 
A. Xloutli of shell of Hyp.\obtn ~r~ir t r~scrr ln ,  sp. nov. (Highly magnified). 
B. External view of operculu~u of same species. (Still more I~iglily magnified). 
C. hfouth of shell of Hypsobirr ltosophorn (Robson). (Less highly magnified). 

with its anterior extrelnity 11ot a t  all pointed. Outer lip soinetilnes slightly intro- 
verted in the iniddle ; colulnellar lip delicately expanded and rimate. Colulnella 
strongly archecl. Opercululn like that of H. ltumida and H .  rcosoplzovn but  broader, 
hyaline, brittle and very thin, wit11 fine transverse, striae riinning outwards from the  
suture and interrupted by two parallel spiral grooves on the external surface. 

In spite of the thinness of the operculuin the spirit in which my specimens were 
Preserved has not penetrated i t  and the soft parts are in rather bad condition. The 
eyes are very slnall; the telltacles thin, tapering and short, inarked with dark 
Pigment. Tlle snout is llarrower tllall i t  is shown in Ratl~ouis's figures of B. hicmida 
ljublislled by Heude. The penis is blunt, simple and rather short. The ovaries are 

developed in female specimens. 
Greatest length of shell 2.5 11111l. Greatest breadth 0.73 mm. Length of aperture 

0 . ~ 5  mln. Breadth of aperture 0.42 111111. 
'1'~fit'-sfiecimell. M. 1o4(,o/z, Zool. Survey of India ( I ~ i d .  .lIz~s.). 
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Locality. Tai-Hu (Great Lake), Kiangsu Province, China. 
The species is closely allied to B. lzihmidn, but is distinguished by its smaller size, 

the colourless shell with well defined microscopic sculpture, the last whorl not 
projecting and the oval aperture. 

My specimens were dredged in 3 metres of water from a muddy bottom without 
weeds but with a certain amount of decayed vegetation. They were taken in 
large numbers. The exact position was a little N.E. of tlie island Si Dong Ding. 
The species was not obtained a t  other dredging stations. 

Genus S t e n o t h y r a ,  Benson. 
The species of this genus, which are probably numerous throughout the coastal 

districts of southern and eastern Asia, are imperfectly known so far as China is con- 
cerned. Heude (op. cit., p. 173) f ig~~res  only one (S. touchea~za) from the Yangtse 
valley. He expresses the opinion, however, that there are a cousiderable number 
of species on the coast of China. The genus is usually estuarine, a t  home in brack- 
ish water and water of variable salinity. The only species we obtained in the Tai-HU 
is well characterized by the strong sculpture of its shell. 

/' \ 
FIG. 2.-Radular teeth of Sle~~othym decnpitattt, sp. nov. 

S t e n o t h y r a  decap i ta ta ,  sp. nov. 

Shell small, solid, broadly spindle-shaped, probably blunt a t  the apex when per- 
fect, always eroded, with not more than 34 whorls remaining, pale flavous or olivace- 
ous, sometiines stained dark chocolate-brown, translucent, smooth but not highly 
polished, ornamented with numerous (about 20 on the body-whorl) spiral rows of 
minute punctures, with still more minute spiral striae between the rows. Suture im- 

pressed, whorls somewhat inflated. Body-whorl obesely elongate, more than twice 
as long as spire, slightly flattened on the ventral surface, subuinhilicate. Aperture 

prominent, surrounded by a well-defined rim, subcircular, relatively large. 
Operculu~n thick but horny, brownish or yellowish, polished on the external sur- 

face, with well-marked spiral striae, with the nuclear region concave and occupyillg 
more than a third of the whole. 

Radula very like that of S. toz~chenrrn as figured Ily Heude and I<athouis (op. cif . ,  
pl. xxxii, fig. 13) but with j instead of 3 upper denticulations on tlie central tooth, 
the lateral teeth narrower and the inner lateral tooth wit11 the denticulatiolls better 
developed. 
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Length of shell 3.5 mm. Greatest breadth of shell 2 min. Length of aperture I 

,I,. Breadth of aperture 0.75 mm. 
The species is related to S. mortilzjevcr, Benson, but the shell is stouter and prob- 

ably shorter when complete, its aperture is smaller and relatively broader and its 
sculpture more distinct. 

Type-specimen M .  11305/2. 2001. Survey of India ( Ind .  ~ M z ~ s . ) .  
Locality. Bottom of Tai-Hu (Great Lake), Kiangsu Province, China. 
The species is abundant on a bottom of bare mud in from 2 to 3 metres of water. 

Genus Pseudovivipara, gen. nov. 

Shell large, thin, resembling that of Vivi+ava but more elongate, oblong, conical, 
-.,.nklicate, with the aperture large and ovate, with the collumellar lip thickened but 
the outer lip sharp, with the surface ornamented with prominent spiral ridges. 

FIG. 3.-Mouth of shell and operculum of PscudoviviPnva h ) ~ ~ o c r i l c s ,  sp. nov. 
-1, 111rnlth of sllell ; B, external view of opcrct1l11111 ; C, illternel view of opercolu~ll ; D,  operculuin in profile. 

Opevczclunt calcareous, thick, large, concentric, covered with a thick horny epider- 
luis exterllally and with collcentric striae on the external surface, internally convex 
with a narrow flattened margin, allnost smooth, with obscure vermicular sculpturing. 

Altir~ral reseiu~blin~ that of Bithy t i rr ,  with a stout proboscis and a branched nenis, 
but with degenerate eyes. 

Radula with a pair of dellticulatioiis a t  each side of the base of the central tooth 
wit11 a lobular process a t  the outer margin of the marginal teeth. 
T~fie-sfiecies.-~se1~dovivifi11~11 irypocritcs, sp. nov. 
Distribzctiort. Tai-Hu, Kiangsu and (?)  Hainan. 
-4lthough I describe Pseudovivipavtr hypocvites as a new genus and species, I ail1 

by 110 mealis sure that the shell of another phase has not already been figured by both 
and Kobelt under the llaines Pnkcd inn  boctlgeri and Tfivi f inra bocttgeri, Mijllendorf. 
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The shell of tny type-specimen agrees in almost every respect, except that i t  is smaller 
and more eroded, with Heude's figures (op.  cit., 1882, pl. xl, fig. 6 )  ; it agrees equally 
well with Kobelt's fig. 7 (op.  cit., 1909: pl. 26), which seems to have been drawn from 
the same shell. I t s  operculum is, however, quite different from Kobelt's figures Ia, 

~b on the same plate, and the animal is that  of a Hydrobiid, not a Vivipara.  The 
operculum figured by Kobelt is evidently the operculum of a Viv ipara  and is presum- 
ably that of one of the shells figured in figs. 1-6 on the plate. We have, therefore, 
this unexpected fact, that in certain parts of China two molluscs belonging to different 
families occur together, or a t  any rate in the same locality, which are so like that they 
have deceived even conchologists of the experience of Mollendorf and of Kobelt, for 
the latter says that  his figures are taken from specimens in Mollendorf's collection. 

Pscudovivipara is apparently related to the genera Fossarulzts and Prososthe~zia, 
Neuniayr, both of which were origiiially described from fossil species from the Tertiary 
of Dalmatia ; it is perhaps still more closely related to Tylopomn,  Brusina I, from simi- 
lar beds in Eastern Europe. From F o s s a r ~ d u s  it is distinguished by the sharp outer 

FIG. 4.-Head and adjacent parts of male of Pser6dovivipnrn hypocri tes,  sp  uov. 
nl. = edge of mout l~:  p.= penis: s. = sl~out : t . =  tentacle. 

lip of the shell, from Prososthcltia by its calcareous opercululn ; the opercululn of Tylo- 
pomtz is calcareous, but seems to differ in structure. Both Fossarulus ' and Prosos- 
lhertia have been recorded living or subfossil from China,' but the synonomy of the 
genera' is a little doubtful and the confusion that has appareiltly occurred about 
Psercdovivipnra IzyPocrites must render the generic identity of recent and fossil species 
still n~ore open to question. 

Pseudovivipara hypocrites, sp. llov 

The shell is relatively large and thin. It is of elot~gate coliical form but lnucll 

eroded a t  the apex in the specimens examined. The suture is not impressed and the 
_ ._ . . . - - - 

I See Brosina, Uei l r .  Pnlnot~l Oslerrcic l t -C'~~~ar , ts ,  11, p. 73  (foot-t~otc)  : 1'482, also Neomayr. .,lhh. l i .  I( .  ceol. Retch- 
s a ~ ~ s l a l l ,  VII, pl. viii, fig. 20 (1375). 

Col. l;odain-Auslen has shown, ~n a note to he issued irl the H e ' .  I rd .  . I lr,s.,  that the Indian species a s i g ~ l e d  Pro. 
visionally to this genos or s u b g e n ~ ~ s  by Nevill in his " Hand-List " and by Preston i l l  the volunle in the " Fauna " is i n  
no way related to it. 

8 SeeGredler, jnhrb. Molnk.  Gssellr., V1II.p. 1 m ( 1 8 8 1 ) ;  Fischer, . \ I I I I I .  COI ICA. ,  p. 729 (1887); Neumayr, News Iohrh. 
,Mitr. Gcol., 11, p 21 (1803) and Siissa. Moll." in Ilriss. E r p h n .  Ilcis.  l3tln S. -Erhr~~y i ,  11, pp. 652, O i 3  11887). 
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whorls increase gradually and regularly. It is clothed with a polished epidermis of a 

deep cllocolate-brown colour, which in the natural state is covered by an earthy depo- 
,it. Only three complete whorls remain in the specimens, but  if they were not eroded 
at least five would be present. On the body-whorl there are three blunt contiiluous 
spiral ridges the lowest of which, lying very near the middle ridge, is almost obsoles- 
cent. 011 the other whorls there are two well-developed ridges. The surface is fur- 

ther ornamented with numerous coarse oblique longitudinal striae set close together. 
The aperture is ovate, pointed and a little folded anteriorly ; its inner margin is promi- 
nent and thickened but not very much flattened. The shell is narrowly umbilicate. 
The inner surface is greyish blue and highly polished. 

FIG. 5.-Radulsr teeth of Pseudovivifinrir. hvpocrites, sp. nov. 

.\/Teasureme~ts (in millimetres) of three shells. 

5 p e .  
1,ength of shell . . . . 17.5 14'5 14 
Greatest breadth of shell . . 10.6 10 9'5 
1,ength of aperture . . 8.5 7'3 7'5 
Breadth of aperture . .  6 5 5 
1,ength of operculum . . 8 
Breadth of operculu~n . . 5.6 

The operculu~n is large and thick, p~rifornl,  almost bilaterally symmetrical, of an 
opaque white colour and porcelainous in texture but covered externally with a coarse 
chestnut epidermis, which is somewhat eroded in the central region. This region is 
dee111~ concave ; the external sculpturing is obscure, but concentric striae can be de- 
tected 011 the epidermis. The convex part of the inner surface is smooth except for 
obscure vermicular ridges of indefinite arrangement. 

111 most respects the soft parts resenlble externally those of Bilhynia. Both the 
telltacles and the snout are relatively stout and broad ; the former are somewhat 
flattened hut tapering, the latter is blunt a t  the tip and only very slightly emarginate. 
The foot is ovoid in shal,e, pointed but not produced posteriorly and slightly emargin- 
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ate in front. The eyes are degenerate but are apparently represented by swellings at  
the outer base of each tentacle. The penis has a lateral branch ; the whole structure 
is very large, broad aiid somewhat flattened, the main trunk tapering, the lateral 

process, which is well developed, blunt a t  the tip. The dorsal surface of the head 
and foot are blackish, the tips of the tentacles black and that of the lateral branch 
of the penis white. 

The radula is of the Hydrobiid type, but approaches that of the Rissoidae in 
some respects. The central tooth is small ; i t  bears on its base, well within the mar- 
gin on either side, a pair of cylindrical processes ending in short spinelets ; the cusp is 
narrowly triangular, with a triangular process in the centre and two coarse denticula- 
tions a t  either side. The internal lateral tooth is broad ; its upper margin is armed at 
the inner edge with three bluntly pointed processes of which the innermost is much the 

largest ; the remainder of this margin is coarsely, bluntly and evenly serrated. The 
outer lateral tooth is also broad ; its denticulations, which are confined to the upper 
margin, are minute, blunt and even. The marginal tooth is much narrower; its 
denticulations resemble those of the tooth next to it, but it bears a narrow, bluntly 
pointed process of considerable relative length a t  the outer extremity of the upper 
margin. All the teeth are rather small, delicate and of a pale yellowish colour. The 
whole radula is small and narrow. 

Type-specime~t .  No. M 10415/z, 2001. Survey of India ( Ind .  M u s . ) .  
Locality. Narrow creek a t  Tong Dong Ding, Tai-Hu, China. 
Three specimens of P. hyPocrites were dredged from a depth of about 3 metres. 

They were apparently living among weeds on a muddy bottom. The specimen selected 
as the type-specimen and figured on pl. x is considerably more elongate aiid larger 
than the other two. I t  is an adult male. 

This specirneii was obtained in December, 1915. After remaining dry for some 
months in Calcutta it was sent to London. I t  was sent back to Calcutta in January, 

1918. When the operculum was removed recently the soft parts were found to be 

in excellent condition and still damp, after the shell had been dry for more than 
two years. The stout operculum is probably, therefore, of use to the animal, should 
the water in which it lives chance to dry up, in enabling it to store up moisture inside 
the shell for long periods. I t  is probable that the individual examined had lived out 
of water for a t  least two years, through the greater part of a hot weather in Calcutta 
and part of a winter in England. It must have died only a short time before I ex- 
amined it, if it were really dead. In a smaller individual, however, with exactly the 
same history the body was hard, dry and shrivelled. 

Family ASSIMINEIDAE. 

Genus Assiminea, Gray. 

Assiminea scalaris, Heude. 
1882. . i ss in~i , ten  stolnris,  Heude, op. ( i t . ,  p. 83, pl. xxi, figs. j, j:i j h ,  SC. 

As Heude's work is not always accessible I quote his description of the shell. 
"A.  testa parva, perforata, subsolida, corllea, vix striatula, carellis plurihus 
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valde circumcincta ; spira acuta, anfractibus 7, planulis, sutura scalari junc- 

tis; ultimo ad peripheriam confuse angulato ; apertura vix obliqua, ovali ; peris- 
tomate acuto margine colu~nellari brevissimo, nec incrassato, nec dilatato, aliquan- 
tulum sinuoso; umbilico angusto, bene perforato, in canalem columellarem margine 
rnrinatum producto. Altit : 54 ; latit : 4fr millim." 

Shells from the Tai-Hu and from the Whangpoo near Shanghai vary greatly in 

size and shape. The following measurements (in millimetres) are those of specimens 

from the lake. 
Length. Breadth. Aperture. 

5'5 4 . O  2.75 X 2'0 

1'7 3'75 2.5 x 1'5 
5'2 3'5 2'5 XI '5  

The external surface of the shell when not eroded is of a deep horn-colour. The 

inner surface is polished and of much the same colour, except immediately round the 
aperture, where i t  is whitish. When the epidermis is worn away fine longitudinal 
striae appear on the shell. 

I can detect no constant difference between specimens from the river and those 
from the lake. In both localities the species is quasi-aquatic rather than aquatic, 
adhering in large numbers to damp stones just above the water-line. At the edge 
of the Whangpoo it is found with A .  haematina, Heude, which is, however, much less 
abundant and apparently not gregarious. A .  scalaris was described from " parietes " 
neal. Shanghai. It evidently resembles the Indian A .  fyancesiae, Gray in habits and, 
like that species, makes its way for a considerable distance inland in estuarine tracts, 
well beyond the limits of brackish water. 

Family VIVIPARIDAE. 

Genus Vivipara, Lamarck. 
The genus is represented in the Tai-Hu by a large species of the 1'. chilzensis 

group and also by a dwarfed form of a species belonging to a curious and interesting 
group the first member of which to be described was 1,'. a~rgulata (Miiller). The 
perhaps more characteristic V. quadrata (Benson) and a number of closely related 
species or races figured by Heude also belong to  the group, which is found widely 
distributed in the watersheds of the Yangtse and the Canton river. The shell is 
characterized by the more or less irregular and inconstant spiral ridges and coarse 
longitudinal striae with which it is ornamented. These peculiarities are, however, 
much less accentuated than in the western Chinese genus ;\fargavya, Nevill, in which 
the shell is also much larger and thicker. 

Vivipara Iapillorum (Heude). 
1882. Pftlfidinfl Inf i i l lo~ff+~t .  Heude, op.  c i p . ,  p.  177, pl. X I ,  figs. 11 ,  1 1 1 1 .  

1r)or). I'iaipnm l~rpillovum, &belt, Pnltrdinn in Chemt~itz's Conch.-Cah. (ed. Kiister), p. 1 2 2 ,  

PI.  xxv, figs. 14-17 (lnpillosn). 

Kobelt regards this species as no more than a variety a t  most of Benson's 
Paludafin qundrata, but it differs from all the forms that  can be legitimately asr-igned 
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to that species or to 17. n?tgtrlntn (Miiller) in the rounded and more or less flattened 
apex of the shell. This feature is concealed to some extent by erosion in all the 
adult shells I have examined, but is well exemplified in young shells f ro~n the 
Tai-Hu. 

Specimens from the Tai-Hu and Soochow differ from Heude's figures in their 
smaller size and rather greater relative breadth of shell. They vary, however, ~011- 
siderably in the latter character. I give measurements (in millimetres) of three speci- 
mens. 

Length. Breadth. -4perture. 

I9.5 14'0 9'5 Y. 7'" 
21.5 14'5 10.0 x 7'0 
19'0 13'5 9'25 X 7'25. 

The shells also vary in the number of spiral ridges and their relative develop- 
ment. In  some the epidermis covering the ridges is frayed in such a way as to 
form rows of "cilia ", and in others these structures assume the appearance of micro- 

scopic spines. In some, however, there is no trace of any such peculiarity. The 
epidermis is of a pale green colour, with occasional longitudinal blackish streaks. 
The margin of the aperture is someti~nes blackish. The shells have a distorted and 
dwarfed appearance doubtless clue to some peculiarity of their environment. The 
surface even in quite young individuals is always eroded. 

The operculum is thin and horny but of a very dark brown colour. It is rather 
narrowly pyriform and has the posterior extremity bl~lntly pointed and very 
slightly retroverted. The outline is almost bilaterally symmetrical. The external 
surface is concave as a whole and surrounded with several coilcentric ridges. The 
internal scar is relatively large. 

The radular teeth (fig. 5 )  are large and of a yellowish colour. The clenticulation 

of the lateral teeth is unusually coarse and well-developed. 

This dwarfed phase of V. Infiillovum is comlnon on stones and bricks at  the 
edge of the Tai-Hu and also in canals a t  Soochow. Heude's statement as to the 

type locality and habitual environment of the species is by no means clear. 



Moll~isca of the Tai-Hu. 

V i v i p a r a  catayensis ( H e ~ ~ d e ) .  

1882, l Jn l r rJ i~~r r  ccctoyetrsis, Heude, o p .  c i t . ,  p .  174, pl. xxxix, fig. 10. 

1900. V i v i p n r n  (chi?tcrtsis? subsp.) ccrtlt!rycnsis, Kobelt, o p .  cit., p. 112, pl. xviii, figs. 5 ,  6. 

My specimens from the Tai-Hu vary in shape aiid sculpture and seem to provide 
a complete transition, so far as these are concerned, between V. catnvejtsis as figured 
by Heude aiid by Kobelt and V. zcssririenszs as figured by the latter author ( o p .  czt., 
pl. xviii, fig. 1-4). In shells froin Mukden, however, whicli Dr. T. Kawainura has re- 
cently sent me and which I believe to  represent the true 1 .. ~tssuviejcsis,  the mouth 
is narrower and longer aiid the shell thinner aiid less opaque ; the black inargin of the 
lip is also narrower. It is probable, therefore, that tlie 'I'ai-Hu form, which must 
bear the name catnyensis, should be regarded as a local race of the northern species 
V. usmviciisis. 

This large and handsome Vivi$aru occurs in considerable abundance among 
weeds in creeks round the Tai-Hu. It is not found, however, in the open parts of the 
lake. 

LAMELLIBRANCHIATA. 
Family MYTILIDAE. 

T\vo species of true mussels, !\fytilus nznrtejzsi, Neuinayr and Modioln lacustvis, 
v. Martens, have been found in fresh water in the Yangtse system. 0111~ one of these 
occurs ill tlie Tai-Hu. 

Genus M o d i o l a ,  Lamarck. 
In western couiitries this genus is exclusively marine and even in the Bay of 

Hengal a species (M. wutsolzi, Smith) occurs a t  depths of over IOO fathoms. At least 
two Indian species have, however, established themselves in estuarine tracts in 
brackish water and water of variable salinity, while in Siam and Cainbodia allied 
forms are fluviatile and in China ,v. lacustvis lives in the  Tung-Ting Lake hundreds 
of miles inland. 

The precise relations of the Far Eastern freshwater forms are still obscure. I 
have exaininecl co-types of M .  lacustvis fro111 the Tung-Ting Lake and also what are 
probably co-types of M. carnbodje~zszs, Morlet froill Cambodia, as well as a series of 
shells from the Hang river in Corea, recently seiit me by T. Kawainura. The differ- 
ences between thein do not seem to me ally greater, if so great, as those between the 
differelit phases of Ad. stviatuln "ece~itly discussed by Mr. S. W. K e ~ n p  aiid myself. 
Indeed, I think i t  not a t  all improbable that all are lnerely races of that  species. I 
'lave not, however, material for a full discussioll of the question. The form I name 
M. laczhstvis is, I an1 convinced, idelltical specifically wit11 the one described under tha t  
name by voll Martens, but it is not improbable tha t  his species will finally rest in the 
SYnonolily of some other. 

M o d i o l a  l a c u s t r i s ,  v. Martens. 
1875. 1lfoJiol(r I lrrrrslris, v.  hIartens, il1,rlncoz. h'lili. f .  1874 and 1875, p. 186. ' 1870 1876. J l o r l i o l [ ~  Lrrcrrslris, Pfeitier, N o v .  C o r ~ c h .  IV, p. 154, pl. CXXXV, figs. 2, 3. 

--- 
I Y 8 1 .  .l!fodioLrr Lncus l~ is ,  v. Martens, Cnlrclt.  i l f i t th .  I ,  p .  97. 

-.. - -  - - ' Weuluayr, '' S~~ssi?.-Moll." in Wirs. Ergebr Bela SP,-~chcnyi 11, p. 640 (1887). 
' Allnendelc and I<emp, MEIII. I n d  Mu*. V, pp. 358.364, pl. xv (1916). 
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Hang R. ,  Corea. 

The followillg 1IIeasurements are those of a number of freshwater specinlens of 
:\fodiola from China, Corea and Cambodia :- 

!l.iodioln lac~dstris. Length. Breadth. Thickness. 
'I'ung-Ting Lake, 22.3 9'5 8.5 

Hunan (co-types). 17.0 7'5 6.5 
Tai-Hu, Kiangsu. 13'5 6.5 6.0 

15.0 7'5 5'5 
15'2.5 7'5 5'5 
13.8 7'6 5 '6 
13'5 7'1 6.0 
14'5 6.8 5'2 
jI.0 12'5 "'75 

30.0 12'0 11'5 
22.5 9'75 8.75 
18.5 8'75 7'0 
18.6 8.7 6.4 
17'25 8.2 6.0 

.\,lodio/n camDotJjelrsis. 
Canlbodia ( ?  co-types). 26.25 12.2j c).O 

23'75 11.5 
25.20 11'3 

The average length-breadth index of the two co-types of M. lacustvis is, therefore, 
43.36, that of the Tai-Hu specimens 50.17 and that of the Corean specimens, 45.38, 
while that  of those of 'If. cambodje~zsis is 46.41 In each lot there is considerable 
variation in outline. The Tai-Hu shells are much the smallest. These shells vary 
considerably in colouration and four colour-forms may be distinguished, though they 
fade one into another. Some shells are uniform or almost uniform pale greenish yel- 
low, in some a dark purple colour predominates, in others the yellow is marked with 
broad longitudinal streaks of purple, while in a few the upper half of the shell is 
purple and the lower half yellow. The Corean shells are all of a dark olivaceous 
brown with a tinge of purple. 

M .  lacristvis is common a t  the edge of the Tai-Hu on small stones and on the 
roots of willows, on which it often forms large masses. We dredged a few living speci- 
mens from the middle of the lake. Colonies of the hydroid Covdylophorn lac~rstris 
aud the Ctenostomatous polyzooii Pnludice l l~ i  c,lo~igc~ltr were found attached to the 
masses of shells. 

Family UNIONIDBE. 

Genus Anodonta, Lamarck. 

Anodonta w o o d i a n a  (Lea). 

1834  Syrrip1yr1ot.1 iouodilorrr, L e a ,  Tvo,rs. Arrrericnri f'hil. Sol.., \', p. 4 2 ,  pl. lr, fig. 1.3. 

1876. :lrrodonta ieoo.lin,r,r, Clessin, Ariodorrln in Ch~mrrilz'r ('o?rclr.-Cob. e d .  Kiister, 1).  146, 

pl. xlviii, figs I ,  2 .  

 goo. A ~ t o d o n f a  woodianri (ill par t ) ,  Simpsoo, Proc. U.S.  N a l .  . M I ~ s . ,  Y.YII, 11. 637. 

1916. : l t ' ~ d o ~ l r i  ~uoodinri~t,  Alrnandale, .1Pe,n. ,.Is. Soc. B e t ~ ~ n l ,  \'I, p. 40. pl. iii, figs. 9 4  9h. 
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Specimens from the Tai-Hu agree well with Lea's original figure. They are con- 

siderably smaller than some from Shanghai in the collection of the Indian Museurn. 

The of a large shell from the lake are IOO x 65 x 36 mm. The inner 

margin is pale olivaceous, the epidermis dark olivaceous. 
A.  woodiana is common in creeks with the two species of Nodu lar ia .  The poly- 

zoa Paludicella elongata and Hislopia  cambodgiensis are often found on living shells 
and the leech Hemiclepsis casmza~za,  Oka ' is parasitic on the animal. 

Genus Nodularia, Conrad. 

Nodularia dactylina (Heude). 

18gj. Uicio dnclylinr,, Heude, Conch. Flrtv. Nn~tkir tg ,  pt. I X ,  pl. I X V .  
rgoo. Nodulnvia d o u g l ~ s i n e  (in part) Simpson, Proc. U . S .  N o t .  MU.<. ,  X X I I ,  p. 808. 

ryIo. Nodulnrin douglnsiue, Haas, Ulriortide~r in Chet~crcilz's Corcc11.-Cnb., (ed. Kobelt), p. O8 (in 
part), pl. vi, fig. 5 .  

Haas treats both this and the succeeding species as mere " forniae " of N. do,ug- 
ltisrne (Griff. and Pidg.) and Siinpson refers to it as possibly worthy of a varietal name, 
but as the two occur together, are seemingly constant, without intermediate speci- 
mens, I thiiik it better to regard thein as distinct. Specimens from the Tai-Hu agree 
well with Haas's figure. Our largest shell is 64 mm. long, 30 inm. deep and 23 inm. 
thick. 

N .  ductylina is common, with N. douglasiae, in shallow creeks and channels a t  the 
edge of the Tai-Hu and between islands in the lake. I t  is recorded from Ningpo. 

N o d u l a r i a  douglasiae (Griff .). 
1845. Unro osbeckr, Philippi, Zeils.  .l.lnl., p. 164. 
1910. rVorlrrlrrrrri dorrglesine, Haas, o p .  c i t . ,  p 68 (in part), pl. vi .  figs. 6, 7. 

Specimens from the Tai-Hu agree well with Haas's fig. 6, bu t  are larger, the 
lneasurements of a well-developed shell being 51 mm. x 25 mill. x 15 inm. The 
species is as coinmoii as N. dacty l i~zu .  It is said to  be found in Central China. The 
leecll Hemiclepsis cnsmtuna,  Oka ' was fouiid parasitic upon it also. 

Family CYRENIDAE. 

Genus Corbicula, Megerle. 

Corbicula s a n d a i ,  Reinhardt. 
1878. ( 'orb io t l~r  Srrrrdrti, Reinhard, Jnkrb. ~MrrlnR. Gesell., V, p. 187, pl. v ,  fig. 2. 
1881. ? Corbicttlrr Inrgillierli, var., A. Heude, o p .  cil . ,  pl. I ,  fig. la. 
1907. (:orbac.rclrr Snndai,  Pilsbry, / lrtnot.  Zoo/.  J ~ r p o n . ,  V I ,  p. 157, pl. vii, figs. 17, 18. 
1916. Corbiotlo srrrrdui, Annandale, .Idem. A s .  Sor. Berrgnl, V I ,  p. 51, pl. iii, fig. 12. 

Shells from the Tai-Hu seein to belollg to this species, the hinges and teeth being 
quite characteristic. 'l?1ley exhibit, however, collsiderable variatiou in outliile and 
"Ie all sillall aiid inore or less eroded. The relative leilgtlls of the lateral teeth are 
"nlewhat variable. 

- - - - -  - - -  - -  - 

1 O k s ,  ,Msm. A r .  So'. Uangal,  Vl, p. 167 ( 1 ~ 1 7 )  
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The following are the measurements of three specimens :- 
1,engtll. Depth. Thickness. 

14'5 13'5 9'75 
14'0 13'3 
18.2 

7'7 
18.2 12.8 

17'5 17'5 13'75 
The epidermis varies in colour from pale olivaceous to allnost black. The inner 

surface is tinged with violet. 
The shells from the Tai-Hu perhaps represent a dwarfed phase of the form figured 

by Heude under the name C. lnrgillierti var. A, which also came froln a lake in the 
Yangtse clelta. I have examined a series of small shells from the Tung-Ting lake in 
Hunan named, apparently by von Martens, " Covbicula fluminetr, Miill." These 
shells are hardly larger than those from the Tai-Hu, from which they differ only in 
being on an average a little broader in proportion, and in having the ridges on the 
external surface a little inore regular. They differ from the normal C. flumilzea in 
their smaller size, thicker shell and stronger teeth, but the eastern species of Corbicula 
are still in great confusion and so far as those of China are concerned, Pilsbry (op.  
ci t . ,  s z ~ p m ,  p. 153) says with justice, " In dealing with the Chinese species P6re 
Heude has attempted to name every local form, a task I believe to be practically 
impossible, and if accoinplishecl tlie result would be absolutely useless to any other 
zoologist from the impossibility of again recognising the forms." 

The species occurs in great abundance on the inuddy bed of the Tai-Hu, where 
it is markedly gregarious. I t  is widely distributed in the southern part of Japan and 
has been recorded from Tonquin. 

Genus Sphaerium, Scopoli. 

Two sniall shells (liviug) of this genus were dredged off the island Si Dong Ding, 
but as both are broken I do not attempt to  name them specifically. 

NOTE ON THE SUPPOSED OCCURRENCE OF THE GENUS .'] RCA WITH FRESHWATER 
i l lo~~uscs  IN THE YANCSTE. 

Neuinayr in his account on the freshwater molluscs collected in China by Count 
BCla Szkchenyi describes a true Avcn under the name Avcn grnuulosn var. minaitn. 
Apparently g r n r ~ ~ ~ l o s c ~  is a slip for grarlosn. He states that a single shell of this forin 
was found, with specirneils of Rit lzy~zic~,  Vivi$n~,ri ,  !Melnlzitr and Covbicula, in a recent 
deposit 50 miles inland froin the inoutli of tlie Yangtse. Avcrr graitosn, 1,inn. is one 
of the commonest and most characteristic inolluscs of brackish water on the coasts 
of India ancl other parts of south-eastern Asia and is always inore or less dwarfed 
when living in water of low salinity. In the sea it attains a large size. There are 

specimens from tlie Nicobars in the collection of the Indian Museum over 75 mnl. 
broad. In the inner parts of the Chilka 1,ake on the eastern coast of India, on the 
other hand, where the water is never lnore t l i : ~ ~ ~  slightly salt, Mr. Kemp and I found 
no living shell more than 26 min. in breadth. We have discussed the living and sub- 
. _  . -- -- - - -- ~ . -  

I M'lss. Ergab18. Hc i se .  BIla Sr4chenyr I ,  S u s s ~ . - . M o l l . ,  p. 641, pl. i, fig. 4 (1887) .  
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fossil shells of the species found in that district in a recent paper.' I was, therefore, 
interested to notice similar shells lying about in the village of Moo-Too between Soo- 
chow and the Tai-Hu. On inquiry, however, we learnt tha t  they were the shells of 
molluscs sold in shops as food and not procured locally. On visiting the provision 
shops in the village we saw large quantities on sale and mere infortned that  they were 
brought from Ningpo. Those on sale were mixed with shells of Nassa and Potamides 
that had a distinctly estuarine facies ; shells of Ralaii i ,~~ were attached to  some of them. 
I figure three shells purchased in a living condition a t  Moo-Too. They agree with 
Neumayr's figures in their approach to  bilateral symmetry as well as in being very 
small, though they vary somewhat in the latter feature. They also agree in these res- 
pects with living shells from water of low salinity in the Chilka Lake (op. cit., pl. xvi, 
fig. 6). Beside them I figure a shell of a small phase sold in the bazaar a t  Singapore 
and said to be obtained from beds in the harbour. In  this phase bilateral asymmetry 
is much more marked. Neumayr's var. *niizzctn is in a11 probability, therefore, a 
dwarfed form that lives in water of low salinity, but  there is no real evidence tha t  it 
lived or still lives so far up the Yangtse as Neumayr thought. Capt. A. F. Cole, 
R.A.M.C., who was for many years resident a t  Ningpo, tells me that  water of very 
different salinities is to be found in the immediate neighbourhood of that  place. 

[Works cited on pp. 72-74 of this volume are not cited here.] 
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EXPLANATION OF PLATE X. 

Stenothyra decapitata, sp. nov. 

FIG. I .-Eleven specimens from the Tai-Hu, x 7. 

Hypsobia minuscula, sp. nov. 

FIG. 2.-Eleven specimens from the Tai-Hu, x 7. 

Pseudovivipara hypocrites, gen. e t  sp. nov. 
FIGS. 3, 3a.-Type-shell, x 2. 

Vivipara Iapillorum (Heude). 

FIG. +-shel l  from the Tai-Hu without epidermal cilia, x 2. 
f i ~ .  5.-Young shell from the same lake, x 2. 
FIG. 6.-Shell with epidermal cilia from the same locality, x 2. 

Modiola lacustris, v. Martens. 

F~Gs. 7, 8, 9.-Three shells from the Tai-Hu, all x 2. 

Corbicula sandai, Reinhardt. 

FIG. 10.-Shell from the Tung-Ting Lake, Central China, Nat. size. Identified 
by (?) von Martens as C. flurninea, Miill. 

RGS. 11, 12.-Shells from the Tai-Hu. Nat. size. 
FIG. 13. Internal view of a shell from the Tai-Hu, x 5. 

Arca granosa, Linn. 

FIGS. 14, 15, 16 .She l l s  of the var. minuta, Neumayr purchased in a living condi- 
tion a t  Moo-Too near Tai-Hu, but said to  have been brought 
from Ningpo. Nat. size. 

RG. 17 .She l l  of a small phase from Singapore purchased in the market and 
said to  have come from the harbour. Nat. size. 
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%OOT,OGICATJ LtESCTLTS OF A TOUR 1 N  T l i E  F A R  EAST. 

ECHIUROIDS FROM BRACKISH WATER, WI'I'H T H E  DESCRIPTION 
OF A NEW SPECIES FROM T H E  ANDAMANS. 

IIl7ith plate XI. ]  

INTRODTJCTION 

Dr. A~lnandale in his tour in the Far East obtained fro111 the Tali. Sap a single 
specimen of the genus Tlzczlassema, Gaer t~~er .  This specimen was entrusted to me for 

description. The specinle~l was identified as T. snhinum, La~ichester (7)) the type 

specimens of which were obtained by the " Skeat Expedition" from the same lake. 
Lanchester's description of the species is quite inadequate and I have therefore found 
it necessary to describe the anato~ny of the form in ,  detail. I have also taken this 
opportunity to describe the colnparative anatomy of the two other oriental species 
which like T. snbifzum have been found in brackish water. 

In the collection of the Zoological Survey of India '  I discovered another 
interesting specimen of the genus Tlzalnssemn. This was collected by  Mr. S. 1%'. 
Kemp, Superintendent, Zoological Survey, in the Andaman Islands. -4 description of 
it is also included here, as it appears t o  be a new and undescribed form. 

At the time of the working out of the Echiuroids of the Chilka Lake and the 
Gangetic Delta (2) the authors had a very limited material of the species T .  
de~tdrorhy~zchus and T .  hm~zclziorhy~zchi~s, ancl hence Inany interesting details of the 
anatomy were left untouched. Since then, thanks to the untiring energy of the 
officers of the Survey, a large number of specinlens of T. bva~zcltiorlzynckz~s has been 
collected at  Chandipore near Balasore in Orissa by Dr. F. H. Gravely. All this 
valuable material, together with the type specinlens of the new species, was placed a t  
my disposal by Dr. Annandale, to  who111 my best tha~ lks  are due for the same and for 
kindly allowing me to take this valuable material with me to Lahore on the occasioil 
of a recent holiday. Most of the work was completed in the Zoological 1,aboratory 
of the Government College, Lahore, and I am deeply indebted to my friend and 
former professor 1,t.-Colonel J .  Stephenson, D.Sc., I.M.S., professor of Zoology and 
Principal, Government College, Lahore, for allowing me the use of his Laboratory and 
"laking me colnfortable in every way throug~lout my stay. 

I am also highly obliged to Mr. T.  Southwell, F.Z.S., A.R.C.S., Director of 
~ - ~ 

- - 

' I'nfortunately nlost of the Erl~iuroid rollectio~l o f  the Zoological Survey of India is lying interned in Germany 
OWillg to the war. 
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Fisheries, Bengal, Bihar and Orissa, for kindly allowing me to  continue my zoological 
studies in my spare time and for permission to  publish this paper. 

In  this paper I have devoted special attention to the structure of the proboscis, 
the segmental organs and the anal vesicles, structures which seemed to have a special 
interest in this group of species and required investigation. 

ORIENTAI, ECHIUROIDEA OF BRACKISH WATER. 

Exte~,lrml Characters :-I have nothing to add to the admirable account of the 
external characters of T.  dendrorhylzchns and T .  bra~zchio~hynchus by Annandale and 
Kemp ( z ) ,  but a few remarks about the natural colouration, other external characters 
and the locality of T. sabirtum are given as a supplement to  Lanchester's description 

(7). 
Dr. Annandale's siugle specimen was collected in the inner end of the outer 

channel of the Talk Sap on the 30th of January, 1916. The specific gravity of the 
water corrected to l j°C. was 1.004. The animal was found living in soft mud 
containing dead shells. 

In the living specimen the integument was colourless and hyaline, with minute, 
round and colourless papillae. Anal vesicles tinged with yellow; intestine full of 
mud;  hooks very slender, silvery, in preserved specimen rather yellowish; nerve 
cord opaque, see11 through the integument; proboscis less hyaline than the body, 
capable of considerable change of shape but not very extensile, ventral margin not 
fused. The animal wriggled slowly and contracted itself a t  various points, and 
formed a sheath of mud round itself. 

In  the preserved specimen the skin has a creamy colour. The papillae as shown 
in text fig. 1, are very minute, and collected together on the anterior third of the 

body. Over the rest of the surface there are nearly 
regular rows of large papillae alternating with much 
smaller ones. The preserved specimen measured 11 nun. 
in length. 

Setac :-The setae of T. sah i~az~m are of the nor~rlal type. 
I n  T. dend~,orllynch,zcs and T .  butr~cchiorhy~cclzcss in accord- 
ance with their habitat (which is discussed a t  length in 
the account of the proboscis) they are modified ; in the 
latter form more so than in the former. 

In T. Rrar~clziorhy~zclzzis the setae (fig. I )  are rather 101% 
and specially curved a t  the anterior end ; this curved 
portion is always outside the body while the straight por- 

I,-Tha,osse,r,a ,sabinur,,, tion projects into the body-cavity , and the large radiatillg 
I,anchester, as seen from t l ~ e  muscles on the ventral surface of the body-wall anteriorly 

upper surface. 
are attached to its base. The curved outer portion seen 

in a side view is pointed; viewed fro111 above it has the distal end specially 
thickened along the outer edge and sharpened along the inner. This inner edge 
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acts as a blade when the setae are protruded forwards and is used for holding oil 
and burrowing in the dense mud. 

In T. dei~drovlzyiach~~s the developnient of the blade-like portion is not so far 
advanced. 

The transverse striations along the straight shaft and the curved portioll of the 
setae, as sholvn in the figure, mark the regions of growth. In a specimen I found the 
tip of a new seta lying in the body-cavity; only the tip had been secreted while 
the rest of the seta had not yet been formed. 

Pvohoscis :-This structure in these species has a special interest, in that  it shows 
a regularly ascending evolutionary series in the development of much divided pro- 
cesses froln the edges of the proboscis. T. hrn~zchiorlzy~zchus is the most highly 

evolved, T. derzdrorhynclzzcs is in an intermediate grade, while T. s a b i n u m  shows only 
the beginiling of the forination of these structures. For the sake of convenience I 
have in this account referred to these processes as gills, owing to  the function which 
I assign to these structures. 

1,anchester in his original description of T. strbinurn (7) says " Proboscis is short 
compared with the body" nlentioning no gill-like structures or other outgrowths. 
An~landale and Kemp (S), who re-examined the types, describe the proboscis as having 
the lateral margins fused, so that the organ is tubular,-" Comparatively long finger- 
shaped processes arise from its internal surface and  rotr rude a t  the opening of the 
tube." From these statenlents it appears that the form, so far as the proboscis is 
concerned, is either a highly variable one, or as seems more probable, that  the form 
of the proboscis depends largely 011 its state of expansion or contraction. I n  the 
single well-prcserved speci~nen before me, the proboscis (fig. z) is a short stumpy 
structure 1.8 mm. in length, for~ning one sixth of the whole animal. It has a practi- 
cally smooth surface. .it the base it is a tubular structure and the lateral margins are 
continuous, and froni within these margins small tubular outgrowths project for- 
wards, sl>ringing as they do from the inner surface of the tubular portion. Further 
forwards the two margins are indented and show as it were the beginnings of the 
formation of gill-like structures. As seen in fig. r the processes are rather small, 
rounded at the tip and in continuation of the proboscis-wall from which they are only 
divided off by short indentations ; some of the processes show a further subdivision. 
The inner surface along the upper edge shows a few faint longitudinal markings. 

The proboscis of T. rlrrrd~~orhyizclzrrs has, so far as the external appearance goes, 
heen described a t  length by Bunandale and Kenlp in the paper cited, and but for a 
few remarks aborlt its denclric outgrowths I have notl~ing to add to tha t  description. 
These outgro!vtl~s (fig, 3 )  show a very distinct advance on those of T. snhir~uwz in that 

are Inore n~umerons and that the outgrowths themselves are further subdivided. 
fewj  however, are si~nple and undivided and of the same for111 as those of T. snbi- 

''rrnr ; these are to be seen here and there between the ~nuch  divided otles. But all 
outgrowths, as llas been mentioned by Annandale and Kemp, are small and in 

length less than half the width of the proboscis. 
In  tile large numher o f  specimens of T .  hr ( r i~c l~ ior l z j ,~~chus  it was seell, that the 
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gills are not confined to  the proximal third of the proboscis only as was the case in 

the type-specimen, but are often present on more than half of it. Xear the base and 
along the lateral margins up to about half of its length the processes are very large 
(fig. 4), nearly as long or even longer than the width of the proboscis in some cases. 
They are much divided structures of a blood red colour in the living specimens, and 

in the normal situation hang downwards from the margins. Further up, the margins 
show indentations of the same type as has been described above for T. dendrorhyn- 
ch,z;s. A little beyond the middle of the length of the proboscis the lateral margins 
are quite smooth and do not show any indentation. The histological structures and 
the function of these gill-like processes is treated of a t  length further on. 

From the above descriptions it would be seen, that in these three forms there is 
a nearly complete series in the development of gill-like structures from mere indenta- 
tions on the margins of the proboscis. By further growth and subdivision this 
process results in the large branched gills of T. hra~zch iorh~~~ tc l zus .  The presence of 
simpler, much less divided protuberances side by side with the highly organized ones 
is a further proof that the highly evolved structures of T. hr,alzckiorhy~zchus have 
gradually developed in accordance with the needs of the animal. 

Another point worth noting as regards the proboscis of all these forms is that, com- 
pared with that of the comlnon Euronean form T. ~zefltzcni, it is much less contractile 
in comparison with the body, a point probably correlated with the presence of gill- 
like outgrowths. 

As I had only a single specinlen of T. s a b i ~ z z ~ m  I did not section its proboscis as 
a whole, but a part of the ventro-lateral margins was cut in order to compare the 
structure of the gill-like prolongations in this species with those of the other two. 
Transverse sections only of the proboscis of a specimen of T. dc7rdrorhvnchz~s were cut, 
but in the case of T. bvanclziorlz~~rzclcrrs, more ample material of which was available, I 
cut transverse, vertical and horizontal longitudinal sections of the proboscis, besides 
dissecting the proboscis of another specimen to see the relationships of the various 
parts. 

In  a transverse section the appearance of the proboscis of T. sab inum would be 
semicircular. In T. derzdrovlzy~zclzsrs sections near the base are nearly circular but 
incomplete ventrally (fig. 5). Near the ti!), however, they become semicircular. In 

T .  brn~cclziovh,y~~clzzts the sections are semilunar, a t  ancl near the tip, while in the region 
of the gills large processes are seen hatlgitlg down from the two sides of the semilunar 
sections (fig. 6.). 

I n  the following account of the histology of the proboscis I have described the 
structures as they occur in T. br~n~tclzior~lzyrzcl~~~s (figs. 7-q), noting differences from the 
other forms. The outer dorsal surface of the transverse section is not smooth, but 
raised up into small papillar areas, which, llowever, in no way correspond to the 
papillae on the body-wall. Proceeding from the external surface the following layers 

are to be seen-cuticle, epidermis, cutis, longitudinal and circular muscles, connective 
tissue, and then the above layers in a reverse order up to the epider~nis, which is 
ciliated, there being no cuticle on the ventral surface. 
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The cuticle, which is a contiiluous layer over the surface of the body and the 
proboscis, is seen to consist of the following strata:  (i) a deeply staining and refrac- 
tile outer structureless layer (c.i.) appearing as a dark border in sections stained with 
~ ~ i d ~ ~ l ~ ~ i i l ' ~  iron hae~natoxylin or Dobell's iron haematin. (ii) Underlying the outer 

layer is a much thicker one (c.ii.), which is clearer, stains faintly and shows a fine 
striation of the type mentioned by Jameson (6) in T. ~teptr~ni ; no alveolar layer can 
he distinguished under the second layer of the cuticle of the proboscis, but a distinct 
layer of this type is present in the integument of the body. The -efiidevmis (fig. 7) on 

the dorsal surface of this region consists of large columnar cells (E.c.) lneasuring 
12,) x 81' with a large nearly circular nucleus 3 . j ~  ill diameter, lying about the middle 
of the cell, the nucleus has a reticular structure and besides a large nucleolus, a few 
chromatin granules are also seen lying scattered in its substance. The cells are 

set closely side by side, leaving here and there space for the openings of the gland 
cells to be described later. In horizontal longitudinal sections the mosaic appearallce 

of these cells is very distinct ; they appear polygonal in outline with the margills of 
the adjoining cells in close apposition. In transverse sections of the proboscis i t  is 
seen that the columnar ct!lls, below the level of the nuclei, are very much smaller 
than above and end in root-like processes, which are, in places, seen to be connected 
with those of the adjacent cells. I could not in any case trace a distinct connection 
between the cell-roots and the nerve or connective tissue-fibres. The protoplasm 
of the cells is granular, but a fair number of striae can also be seen stretching in a 
vertical direction. The glnizd-cells (G.c) are unicellular, elongated flask-shaped 
structures with tlie neck projecting between the epidermal cells and opening to the 
exterior ; tlie basal part lies as deep as the musculature. The nucleus of these cells 
(which is circular in outline and resembles tliat of the ordinary ephithelial cells ex- 
cept tliat it stains deeper) lies in the swollen basal part, where it is surrounded by 
undifferentiated protoplasin. The contents of the gland-cells appear to  consist of a 
large number of sinall granules in a clear matrix. Sensory or trigger-cells of the type 
described by Jameson (6) are present in fair numbers, specially on the lateral mar- 
gins near the distal end. These seiisory cells are found in groups, each consisting of 
an eloilgated body with very granular protoplasm, an oval nucleus lying in the basal 
part, and a small hair projecting out of the cuticle. No direct coiinection between 
these cells and the nerve-fibres or nerve-cells could be seen. 

There is no sharp basal membrane limiting the basal ends of the epidermal 
cells. Tllere is, however, a distinct layer of cz~tis (Cu), which consists of a clear ground 
suhstallce with numerous irregularly I~rai~chiug fibres traversing i t  ; a few elongated 
cells are to be seen co~lilected with the fibres. I t  appears as if the fibres were direct 
'~~~inuat iol ls  of the cells mentioned above. 

The m1rscultrlrrr.r which underlies thc cutis col~sists of two layers,--(i) an outer 
lollgitlldillal (1-.m) and (ii) an iimer circular (C:.m.) one. The layer of longitudinal 
lnLlscles is fairly thick and like the circular oile consists of fine ~nuscle-fibres running 
side by side. The structure of the fine muscle-fibres is the same as in other Echiuroids. 

Hetween the ~nuscular layers of the upper and those of the lower surface, the 
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space is occupied by the massive connective tissue (C.t) in which we can distinguish 

structurally an outer and an inner portion. The outer one, which is I ~ L I C ~  the smaller 
and thinner of the two, consists largely of connective tissue-cells of an irregularly 

polygonal shape ; some, however, are distinctly multipolar. The cells are either fused 
with one another or connected by short processes. The lnore deeply situated cells, 
which may be described as a gradation between the outer cells and the internally 

situated connective tissue-fibres, have longer processes. The number of cells in this 
part is fewer and their fibres form a loose connective tissue. Here and there nerve- 
cells and a few pigment corpuscles are also to be seen in this portion of the connec- 
tive tissue. The fibres are sinuous, and in the middle have a dorso-ventral course, 
while outside they run more in a longitudinal direction. The connective tissue portion 
in T. hva~cchiorh~y~zchus has a large number of lacunar spaces in the basal gill-bearing 
portion of the proboscis, further forwards the tissue is much more compact and very 
few lacunae are visible. The number of these spaces is far fewer in the proboscis of 
T. d e ~ z d v o r k ~ ~ ~ z c h ~ t s ,  while practica!ly none could be seen in T. ~zefltulzi. 

Below this deeply situated portion of the connective tissue, the various layers 
enumerated above appear in a reversed order till we reach the epithelium (C.C.) of the 

ventral surface, which as has been remarked before consists of ciliated cells. These 
cells are present only on the ventral surface of the proboscis and on the gills. They 
are of the same type as the columnar epithelium of the dorsal surface of the proboscis 
but are more elongated, measuring 14 ,, by 6 ,, and the nucleus is ovoid. 

Before describing the histological structure of the gills it is necessary to describe 
the large number of lacunar spaces (La.) which are present ill the proboscis of these 
forms a little above the ventral surface. These spaces, however, are quite distinct 
from the spaces in the connective tissue mentioned above, and from the blood-vessels 
of the proboscis to be described later. ;it the point of junction of th- proboscis with 
the body they consist of two large spaces in direct continuation of the body cavity. 
Further on the spaces become divided into a large number of small compartments of 
a triangular or quadrangular outline, and separated from one another by thin septa: 
as we reach the tip of the proboscis, the adjacent spaces have begun to unite until at  
the end only a single space is to be seen. The number of these spaces is much larger 
in T. bra~zclziorhynclzz~s than in T .  delzdrorhynclzzrs. The spaces are situated near the 

ventral margin above the muscular strata and often contain large number of coelomic 
corpuscles. The outermost of these spaces contain the lateral blood-vessels of the pro- 
boscis, and their cavity is continuous with the cavity of the gills (fig. 6) ; the blood 
vessels which run through these cavities to the anterior end are held in position by a 
distinct connection of connective tissue. 

The gills (Gi) of T. branchiorhy~zck~s are hollow filiform outgrowths from the 
lateral lnargins of the proboscis and in some cases from the ventral surface near the 
edge, The filiform processes by further branching and divisiOl1 give rise to the 
divided arborescent structures, which are present in this species. The structure of 

these gills is peculiar. Near the origin they have all outer covering of epi- 

thelial cells of the same nature as those on the ventral surface of the proboscis! and 
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a fairly thick layer of connective tissue cells and fibres, the latter more abundant, 
lying internal to the epitheliunl; a few ~uuscle fibres and nerves can also be seen 
in  the conllecti~e tissue portion. Then there is the cavity of the gills which is in 
continuation with the spaces mentioned above. Further on the connective tissue 

layer is very n111c11 reduced and near the tips of the  secondary branches a thin con- 
nective tissue lining is all that remains (fig. 9). The cavity of these gills contains a 

large number of coelo~nic corl~uscles, which shows that in the living animal the cavity 
contains coelo~i~ic fluid. T!le fluid in this portion of the gills would he separated 

from the water of the sea by the ciliated epithelium and the thin connec- 

tive tissue layer only. The structure of the gill-like processes of T. dc~zdvorl~ynclzus 

and T .  snhigz~rln is very like that of T. t~vnizclz io~~h~vr i .c lz~~s, only they are less highly 
evolved. 

Besides the sinuses or spaces described above there are three blood-vessels in the 
proboscis. The median dorsal ( D . o )  lies deep in the connective tissue, the two 
lateral ones (L . v )  in the outermost of the sinuses. Each of these vessels has a distinct 
wall of its own, formed of an outer cubical epithelium, circular muscle-fibres and an 
internal eiidothelial lining. A few longitudinal muscle-fibres can also be distinguishecl 
lying internal to the circular layer, but  they do not forin a continuous sheath. The 
distribution and relations of the blood-vessels are described further on in the account 
of the blood-vascular system. It may, however, be mentioned that they form a 
definitely closed system, and there is no connection whatsoever bctween these blood- 
vessels and the coelomic spaces in the proboscis as was imagined by Greef (4), but 
denied by Spengel (13), and could not be seen by Iieitsch (9). 

In transverse sections of the probo.;cis the lateral nerve (N.1) of each side is seen 
lying outside the lateral sinus. The distribution of the nerves is treated a t  length in 
the account of the nervous system. The minute structure of the nerves is the same 
as in the other Echiuroids. 

A few remarks regarding the f~ulction of the proboscis and the significance of the 
gill-like processes of these species may now be made. 

Geef assigned to the proboscis the function of a lung. The blood in its vessels 
being separated from the water of the sea by a thin tissue could, accordiilg to  him, be 
eqsily oxygenatecl ; he also said that the proboscis was of use in the prehension of the 
food material, which it definitely siezed and rolled into the mouth. Of these func- 
tions the forirler one is not possible in the way Greef assumed, as there is no connec- 
tion between the blood-vascular system and the sinuses of the  coelomic fluid, while 
the blood-vascular systein is situated a t  a much deeper level. There is, however, as 
Ivill be explainecl further, a great probability of the coelo~nic fluid being aerated here. 
The second function of tlle prehension of the food material is considered by 
'pengel to be performed only l ~ y  the cilia on the ventral surface of the proboscis and 
lint by the structure as a whole. Schmarda nssigils to tlle proboscis of Ponellia 
" l r i d i s  the function of respiration. Rolnlldo remarks " es ist kein Anzeichen da, dass 
er ihln zull l  Athen1 oder als kieme diene." Enlbletoil (3) is doubtful as to whether 

- - . . - . -. - - - . .- - -. - . - - ~ .  

I I r i s  voll Okeu I ,  PI. V ,  figs. 1.5 ( 1 Y 2 3 ) .  
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so inlportant a func t io~~  as that of respiration could be assiglled to a structure, 
011 the slightest p~ovocation is thro~vn off colnpletely in Eclziurzrs pnllasii, and is 
absent in solne of the species of the genus Tlzalnsscmrr, as T .  vergvagzde, and in the 
aberrent genus S n c c o s o ~ ~ z a .  

From the structl~re of the proboscis of the three species described above, 
it nrould be seen that the large development of the sinuses is correlated with the 

development and evolution of the gills. A few sinuses of this type are figured by 
E~nbleton for E. ~cicici~zrlrrs and the two lateral ones are of con~mo~l  occurrellce in the 

various species of Tlzn/rrsscm:r and other genera of Echiuroids. It has also been 
s h o ~ \ ~ n  that these sinuses are in open com~nunication with the general body cavity 
and are continuous with the cavities of the gills ; and further that they have no 
connectioil with the closed blood-vascular system. The presence of coelomic cor- 
puscles in their cavity aucl the red colour in the living animals shows that the coelomic 
fluid is coilstantly passing through them. The coelo~nic fluid would undoubtedly be 
of great use in making the proboscis firmer, but the chief use of the sinus connections 
and the development of llollow gill-like outgrowths seems to be the aeration of the 
coelo~nic fluid, a function which was assumed by the authors noted above though in 
a different way. The ciliated cells wo~ild also be O F  use in wafting the food particles 
to  the mouth. It inay also be remarked here that no indication that the proboscis 
can be thrown off was observed in the living spximens of the three species here 
discussed. 

The possession of gills by these forms was considered by Aunandale and Kemp 
as being possibly a character of sufficient validity to separate them into a new genus, 
though this course was not adopted by them. In view of what has been stated 
above and the clos- general res-mblance of the auatomy of this group to that of the 
other species of the genus T1l~tltrsscr~t.z I am not disposed to separate them into a new 
genus, b ~ ~ t  these brackish water species form a distinct group, of which T ,  delzdrovhyn- 
thus inay be taken as the type. 

Stephenson (1-1) in confirmation of Michaelsen's view considers the gill-like pro- 
cesses of the frell~water Oligochaeta of little value as characters of generic importance, 
owing to  tlle great variation exhibited by these structures both as regards situation 
and eve11 in clinerent specillieils of the same species. The learned author in the course 
of a conversation further remarked that this view may possibly have a more general 
application i l l  tlle case of other groups of, animals living under similar circumstances, 
a view ~vi th  which I am in entire agreement. 

In considerillg the ~neanillg of the peculiarities of the proboscis in thisgroup it is 
illlportallt to bear ill mind that the three species live in peculiar hut similar types of 
environment. T .  s t t / , i ~ r ~ ~ ~ i t  has been found only in the Talk Sap on the east coast 
Peninsular Siam. The Talk Sap is a shallow lagoon the water of which varies in 

salinity wit11 tide and season and is always muddy. In the outer and intermediate 

,>arts of the lake to which the Echiuroid is probably confined, the specificgravityl 
-. - -- - - - -  ~- 

I All t l lc  specific gmritics l lere cited ha\.~ beell corrected to a standerd tenlperaturc of IS'C. See ~ n n a l ~ d a l e  and 
KCIIIP, .1/e!11. 111d. ~ 1 1 1 1 ~ .  V ,  p, 17. ( I O I : ~ .  



vary from 1.002 to  1.0085 a t  the beginning of the dry season. The specilnells 

of T ,  sabiltum obtained by the " Sksat Expedition " were dredged froin the bottom 
in wllich, as Dr. Anllalldale inforins me, the mud is mixed with sand, while the speci- 
lnen procured by Dr. Annaildale in 1916 was froin mud inixed with dead shells. The 

only of T. de~zdrorhy~cch~~rs yet kllowll were collected in the Chilka Lake 
indense mud from ~nuddy  water varying in specific gravity froin 1.006 to 1.009. The 

type-specimen of T. bvavtclziorhy~zclzus came from the still denser mud and equally 
muddy water of a creek in the Gangetic Delta, the water of which had a specific 
gravity of only 1.006. Other speciineils of this sl~ecies have since been taken in 
rnud-flats at  Balasore on the coast of Orissa. This place inay be said to  be on the 
open sea, hut it must be remembered that tlle waters of tlle upper parts of the Bay 
of Bengal are much less salt than those of most seas. 

There seem to be three poiuts, therefore, in whieh the natural surro~uldings of 
the three species of Thnlassema are abnormal, viz. (i) the low salinity of the water, 
(ii) the fact that i t  holds a large amount of finely divided mineral matter in suspension, 
and (iii) the density of the mud in which they burrow. Very little precise informa- 
tion is as yet available as to  the effect .of change of salinity on the respiration' of 
aquatic animals, but that i t  may have a very inaterial effect is probable. I n  dense 
mud and very muddy water there must inevitably be increased difficulty in obtainiilg 
the necessary amount of oxygen. 

I~zlcgumelz1.-The appearance of the integument has already been referred to  in 
the account of the external characters. I t s  histological structure exactly resembles 
that of the proboscis except for the followitig differences :-the cuticle is thinner and 
a distinct alveolar layer is present. In  the epidermis the gland-cells are far numerous 
in the papillae and very few sensory cells can be distii.~guisl~ecl. The cutis layer is 
very well developed and fills up the greater part  of the basal portion of the papillae. 
'rhe muscular layers are well developed and consist of an outer one of longitudinal, 
a middle one of circular and an innerinost of oblique muscle-fibres. The innernlost 
layer of the integument consists of peritoneal cells of the type seen in other species. 

.4lirnelzta~y ca~zn1.-No differences can be seen in this group from that  of the other 
described species. A short account of i t  in T. Bmv~clziovl~yirchs is here given and i t  
lnay be noted that but for the differences in the length of the various divisions i t  is 
similar in the three species. 

The alimentary canal may be divided into three divisions-(i) . Fore-gut from the 
lllouth to the pre-intestinal constriction and consisting of pharyns, oesophagus, 
gizzard and crop. This portion of the aliinentary canal is different from the follow- 

second portion in having the longitudinal muscular layer outside the circular and 
not inside it, as is the case in the second part. (ii) Gut proper or the intestine having 
the groove (C.g) ventrally, this in the nliddle portion of the intestine becomes 
separate froin it and runs along ventral to  it as the collateral intestine or sipholl (Si). 

This portioll is marked off from the last part by the caecum. (iii) Hind gut or rectum, 
which Ollells a t  the anus and has the anal vesicles opening into it. 

l110~tll opeils into the broad pharynx (P) w l ~ i c l ~  is r8 111111. 1011g and opells 
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into the oesophagus (Oe). 'I'lle oesophagus runs upwards and backwards forlnillg a 
loop ; then becomes straight to suddenly recurve backwards. I t  is 11-12 mln. lollg 
;uld is held i l l  place by the mesenteries, the arrangeme~lt of which is the salne as in 

other species of the genus. The gizzard (G), which follows, is 4 mm. long, leads 
straight back and lies to the right of the nerve-cord ; froln it the crop (Cv) leads to 
the pre-intestinal constriction, which is marked off by the vascular ring ; the crop is 
a little more than 3 min. long. 

The ~niddle part of the alimentary canal or the gut is very long in all the species. 
Fro111 the pre-intestinal constriction to the origin of the siphon (Si) or collateral 
intestine it measures about 13 cm., froin the origin of the siphorl to its union with the 
intestine it llleasures about 9 cm., and from the latter point to the pouch-like 
caecunl ( C ' t r )  about 17 cin. 

The last part of the  alimentary canal, the rectum (R), measures 12 inm. 
The foregut of T. bvaizchiovky~cclzz~s is shown in fig. 11, and the whole of the 

alinlentary canal as seen in a dissectioil of T. snbi~zr~m, in fig. 10. 

I have ilothing to add to the remarkably accurate account of the histology of 
the a l i~ne~l tary canal of 7'. izeptzr~ci given by Jalneson. 

Srucrorrs systcnc.-The nervous system in this group is essentially similar to that 
of other Echiuroids. The single nerve-cord (Nc) is a conspicuous structureextending 
fro111 near the mouth to the anus in the mid-ventral line. In  living specimens of T. 
scibiilr~,iz and T. hvrrnch iouh\~~tchcts, and even in the preserved specimens of these species, 
it is quite easily see11 through the skin. In  T. de~zdrovltyizclzz~s in the preserved speci- 
mens only a faint streak is to be distinguished. The nerve-cord is not bound to the 
body-\!;all by mesenteries, but  lies directly on the musculature. There are no 11-rve- 
ganglia. I t  gives off lateral branches from the lateral margins a t  irregular intervals 
on both sicles (these branches are not shown in fig. IO), which, after running free for 
a short distance, penetrate the body-wall, ill which they run ~ara l l e l  to the circular 
nluscles. Sear  the 1uout11 anteriorly at  its end the nerve-cord is thickened into a 
triallgular area, from which two branches arise. These branches are continued for a 

short distance 011 the sides of the pharynx and then enter the proboscis, where they 
collti~lue as the lateral nerve ( A r . / )  of each side to meet near the tip and form a large 
gallglioi~ic mass. These lateral nerves give a large number of branches in the probos- 

cis; so~ne  of these branches could be traced up to the ciliated cells but no direct 
con~lectior~ was seen 

I11 trying to homologize these structures with those of au a~lilelid like the earth- 
~vorm it seems that the proboscis is t l ~ e  very much elongated prosto~niuln and thqt the 
supra-oesophageal ganglion of the earthworm has shifted here to a positio~l far for- 
ward ill t h ~  proboscis, aud that the two lateral nerves are the very much elongated 
circun~oesopllageal co~lnectives; whilst the triangular area from which the ilerves 
arise is the suboesopl~ageal ganglion. 

. Regarding tlescriptioils of the histological structure of the nerve-cortl I Ilave 
~lotlling to add to  the descriptions of Spengel, Reitscll and Enlbleto~l in other Echiuroids. 

Hlood-i':ls~/rLt,v svslent.-There is a closed circulatory system as in the ~chiuroiden 
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generally. I give here a description of the system as i t  is t o  be seen iu T. hr.a~zchiovhy~c- 
(fig. 11) ; in the other two species i t  is essentially similar except for the relative 

lengths of the various vessels. .I few variations in the  connections of the vessels 
\verealso lllet with it1 some speciineils ; bu t  this feature, as was noted by  Jameson, 
is not a character of any great iinportance. 

In this description I will begin with an account of the so-called heart and then 
go on to a descriptioil of tlie other vessels and their relations. The heart (H) is ollly 

the partly swollen basal part  of the dorsal vessel (L1.v) ancl lies in front of the  pre- 
intestinal colistriction ; the structure of this part is in no way diff?rent from tha t  of 
the rest of the vessel. From the  heart t he  dorsal vessel continues forwards ; while 
it receives the two branches of the so-called neuro-intestinal vessel ( N . 2 )  which circle 

the alimentary canal in the situation of the pre-intestinal constriction to open 
illto the heart a t  its posterior end. The dorsal vessel continues forwards froin the  
body into the proboscis as the median dorsal vessel of tha t  structure ; a t  the  tip of 
the proboscis i t  bifurcates and tlie two branclies, bending dow~lwards, continue 011 

either side as the lateral vessels (L.v.) of the  proboscis. These lateral vessels uiiite 
near the base of the proboscis to form tlle ventral vessel (V.v). This vessel ruils over 
the ventral nerve-cord, ending blindly a t  i t s  t ip a little distance from the posterior 
end. Very near its anterior end the ve.ise1 gives off either a single branch which 
bifurcates further on or two branches. These circle rouud the  oesophagus to form the  
so-called ' muscle-ring ' (,\I.r) of Spengel and then unite to dividc once again into two 
branches, which as already describecl open into the heart after going round the  ali- 
~nentar~r canal in the region of the pre-intestinal constrictio~i. This vessel with i ts  
forkings is kriown as the iieuro-intestinal vessel. 

I have nothing to add to the previous descriptions of t l ~ e  histology of the  blood- 
vessels. 

The course of blood ill this system can not clefiizitely he understood with the 
present state of our knowledge of these forms. 

The coelornir f l~h id ,  which is probnl>ly of far  greater inlportance in tlle physiology 
of the aniinal than tlie blood, fills up the whole of the bocly cavity and the space: in 
the proboscis described above. I t  contaius a large n~umber of coeloinic corpuscles of 
tile same nature as have been described for other species. 

Scglrze?itnl org(r~ls.--These organs have been designated by 1-arious nanies-- 
Nephridia, anterior nephridia, broarn tubes, genital l)ouches, seginental organs, etc. 
Of all these names segnlental organ seems to be the most appropriate both from the  
1)oillt of view of s t r ~ ~ c t u r e  2nd ho~nology, and is adopted here. 

111 the group of species under consideratio11 there arc two pairs of these struc- 
tures (S.0) lying 011 the ventral surface one behind the other, a pair on either side of 

nerve-cord opening to  the exterior behind the  level of the  hooks. 
Each segmental organ (fig. 12) coiisists of a vesicle ( V . ) ,  which ditiers slightly in 

"lal~e in the tllrec species, but  is rather narrow and elongated, tapering to  a blunt 
'peX i l l  d l .  The opening to  the exterior is a t  the  base, while the internal opening or 
that of the funnel (I;) lies on the upper surface a little above the  point of attachment. 
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The funnel is often described with a pair of long spirally coiled arnls arising from its 
sides. On comparing the f ~ ~ n l l e l  of th-se spzcies with tha t  of a species like T ,  
rrrptlr7ri 01. Ro~rt~llirr lu'virfis, where i t  is simple, we find that  in species with the spirally 
coiled arms only the lateral margins of the funnel have beco~ne very much 

and in the preserved specimens lie in a cork-screw spiral. The structure of the arms 
is exactly like tha t  of the other portioils of the funnel and the elongatioll seelns to 

be an  ar ra~lge~nent  for providing an increased ciliated surface. I n  stained and 
mounted specimens of the segmental organs, the anterior and posterior borders 
of the funnel lie close together, and the elongated lateral margills lie as the coiled 
arms. The nun~ber  of coils varies in different species and even ill different speci- 
mens. 

Sections near the base of the vesicle (fig. 13) show an internal lining of much 
elongated columnar cells, outside i t  are two distinct bands of muscle-fibres, which run in 
an oblique direction and are in continuation with the  inuscles of the body-wall; a 
few connective tissue fibres are also to be seen urith the muscle-fibres and there is the 
outer~nost  layer of peritoneal cells ( P C ) .  Sections taken higher up through the vesicles, 
sllo\v a regular decrease of the  muscle-fibres and the connective tissue, uutil near the 
tip only a thin layer of connective tissui. separates the  peritoneal from the iniler cells. 
I11 the  inner cells also a regular series from the  long colu~nnar to the cubical form can 
be traced from below upwards. The funnels have a lining of ciliated cells, the cilia 
of which work inrvards. .I transverse section of the spirally-wound arms (fig. 14) 
shows the  inner layer of ciliated cells, then a few muscle and connective tissue fibres 
ancl the  outer~llost layer of peritoneal cells ( P C ) .  

The contents of these organs were a larger nun~ber  of coelornic corpuscles and a 
few eggs. They perhaps serve both as nephridia and as  the efferent ducts for the 
reproductive elements. 

.-I j r t ~ l  zrcsiclrs.--'l'hese structures like the segmental organs have received different 
nanles fro111 various authors, soine of these are,-anal vesicles, posterior nephridia, 
anal trees, anal glands, anal gills, etc. The name anal vesicles in the present state of 
our knowledge of their function seems to be the niost suitable, and is the one used 
in this paper. 

The structures are very silnjlar in 7'. rir~~~rlruvh)~~~c/~rrs (fig. I(>) and T. brartchio- 
rltyrtrhrcs, except tha t  they are rather longer in the latter species. I quote here the 
description of the  anal vesicles of 7'. dCrcdrorl~\~rrclzus from the description of Annandale 
and Kenlp (2).  " The anal trees are short and simple, nearly half the length of the body 
in a contracted speci~nen. They have a slightly brownish tinge and the walls are 
very thin ; the distal extremity is narrowly cylindrical, but  the apex is blunt, the 
basal or proximal part  is .;ornewhat swollen, bu t  there is no definite vesicle. No 

funnels are visible with the aid of a hand-lens and there are no nluscular strallds 
attaching the  orgall to the body-wall. Examined under the microscope, each tree is 

seen to  possess two lo~~gi tudinal  row.5 of ciliated f u ~ ~ n e l s ,  the 1no11t11 of which does not 
exceed 0.047 I ~ I .  in breadth, while the length is not greater th:~n o'rhH mlll. 
two trees open separately into the intestine close to the allus." 
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~h~ vesicles open ventro-laterally. Their histological structure and l~robable  

fu l lc t io~~ is treated a t  length further 011. 
Lanchester ill his description of the anal trees of 7'. strbil~lcm says tha t  they are 

short, the specilne~l before lne thev measure 2 . 3  mnl. ill length, nearly one fifth 

the total length of tlle animal. I n  the  living specimen they were tinged with yellow, 
while ill the preserved co~ldition thev are of a creatny colour. The shape of these 

is sllown in fig, 15. The funnels on the vesicles are not restricted to two lines as 

in the other t\,,o sl)ecies, but  their numl?er is very ~ n u c h  larger and they are arranged 
in a nLllllber of roars 011 the distal lialf or SO. The funnels (fig. 15tr) are lnucll smaller 
than those of the other tbvo species, being 0.0 76 n ~ m .  in le~lgtll and the  mouth 0.051 
mm. in greatest breadth. 

TIle wall of the vesicle is formed largely by flattened epithelial cells though a 
few Inuscle-fil,res call also be distinguished here and there. The boundaries of the  
cells can 11ot be distinguished in all cases. The protoplasm of the cells is granular 
and surrounds the rather small circular nucleus. The cells on the margins of the  
funnels a ~ l d  also on their walls are ciliated. The cilia are directed inwards and from 
tlie direction of their insertion i t  seems that  they can work only inwards. 
\\lithout going into details regarding the histology of the  rectal portion of the  
intestine ancl the point where the anal vesicles open illto i t ,  i t  may be melltioned that  
the tissues are of the same nature as nlelltioned by Embleton (3)  and Spengel (13). 
I could not find any ciliated cells lining the openings of these vesicles into the  rectum 
as are mentioned by Jameson for T. ite+tzt~zi (6) and by Greef (4). The latter author 
has also described a special system of blood-vessels in the  vesicle wall ; these vessels 
are according to E ~ n b l e t o ~ l  not present in I!?. ~~nici~zclris ancl I 11ave found no trace 
of them in my preparations; and further there is no part  of the blood-vascular 
systenl from which these blood-vessels could be given off as the dorsal blood-vessel 
does not extend so far back and the  ventral one is solid in this region. Probably 
this special arrangement of the blood-vessels and the  ciliated openings of these anal 
gills, as he terms them, led Greef to assign a respiratorj~ fmnct io~~ to  these structures, 
\vhich he considered to  be analogous wit11 the respiratory trees of the Holothurians. 

Schmarda ' and Forbes ancl Goodsir also held the  same opinion. The structure of 
the vesicles, however, as 1 have interpreted it,  does not permit this function to  
be as,<igned to these organs. The direction of the  cilia in the  f~unnels would not 
allomr any fluid from the  vesicles to  enter into the body cavity. The contents of 
the vesicles are, Inoreover, coelo~nic corpuscles in various stages of degeneration, and 
not mud or sand such as would naturally be take11 ill wit11 the incoming water 

the rectunl. The question of anal respiratio~l in these farms has not received 
the attention it deserves and I am unfortunately not in a position a t  present to  clear 
UP the doubtful points. 

The structure and contents of the vesicles point on the other hand to  an  ex- 
cretory fullctioll, a function which has also been assigned to  them by Huxley, 

- - ~- .- - --- -- - ~. 

1 AIPII I .  :l~n,I, I ' L ~ I I I I U ,  Val, 11, )>Is. iv-vii (1852). 
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Gegenbaur, Claus, Hatschek, Korschelt and Heider, Shipley and others on both mor- 
phological and einbryological grounds. 

I have nothing special t o  add regarding the structure of the reproductive organs 
of these species. 

SIJMM.4RV. 
To sum up, therefore, the three species of Echiuroids found up to  the present in 

brackish waters connected with the Indian Ocean agree in general structure with 
several species of the  genus Th~ilrrsscmn, Gaertner, froin which I see no reason to 
separate t l~eni  generically. They f o r ~ n ,  however, a very distinct group in the genus 
and possess certain peculiarities in the structure of the proboscis which are probably 
correlated with their mode of life. I t  is i~npossible to  say, with our present knowledge, 
what factor in their enviro~l~neil t  is of more importance in reference to  their struc- 
tural modifications, and i t  may be tha t  life in dense mud and muddy water, and the dan- 
ger of partial desiccation, as Dr. Aunandale has pointed out in dealing with the Hy- 
drozoa in this volume, are factors of more importance than change of salinity in the 
water. 

DESCRIPTZOX OF A NEW &IL,IAKINE SPECIES OF TH.AI,i\SSEMA. 

Thalassema kempi, sp. nov. 

-1 single specinlei1 of this interesting species was collected by Mr. S. W. Kemp, 
Superintendent, Zoological Suvey of India, on the reef a t  the north end of Ross Island 

near Port Blair in the Andamans, on the 20th of 
February, 1915 I have very great pleasure in 
associating this nevr species with the name of my 
friend Mr. Kemp, who has done so much towards 
increasing our knowledge of the Marine Fauna of 
the Indian seas. 

The body as seen in text-figure 2, is cylindrical, 
thicker iu the middle and gradually tapering to the 
two ends. It measures 7.7 cin. in length and 2.1 
ctn. in lnaximum breadth in the preserved speci- 
men. The proboscis is short ancl stumpy, and 
sliglltly truncated a t  its anterior end;  i t  measures 
1.7  CIIZ. in length. The colour of the preserved 
specirnen is yellowish. The whole of the proboscis 
and the body are covered with papillae, which are 
very minute and just visible on the proboscis. 011 

FIG. ~ . - T ~ ~ I ~ L I . \ T C J I I ~ I  ~ L ' I I I ~ ) I ,  sp. IIOV. 

Ventral view. of the type-specimen. 
the body the papillae are small anteriorly, gradually 
increasing in size to the posterior end, where they 

are very large ; a few large ones are also found scattered in between the smaller ones 
over the whole surface. Two hooks of a golden yellow colour, are present ventrally 
behind the moutll in the usual situation. The muscles of the body-wall, specially in 
the  middle region, are broke11 u p  illto ttventy distinct bundles. 'I'here are four pairs 
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of segmental qrgans, the lateral inargins of the funnels of which are elongated into 
spira~y-coiled lobes. The segmental organs are situated posterior to the level of the 
ventral hooks, the first two pairs are rather poorly developed and the fourth pair 
is the best developed of all. The anal vesicles are of a light yellowish tinge, very 
much contracted in the specimen and about one third of the length of the animal. 

5 p e  specimen in the collection of the Zoological Survey of India (Indian Museum) 

No. W 'f'. 
The species differs from all those previously described in having four pairs of 

segmental organs, in the number of lnuscle bands and in the general arrangement of 
the papillae on the surface. 

LITERATURE. 

I. Annandale, N. . . Zoological results of a tour in the Far East. Part I .  

Introduction. n f e m .  Asiat .  Soc.  Beltgal, Val. vi, pt. i, 
1916. 

2. Annandale, N., and Fauna of the Chilka Lake-The Echiuroidea of the Lake 
Keinp S. W. and the Gangetic Delta. M e m .  Ilzd. M I L S . ,  Vol. v, 1915. 

3. Embleton, A. L. . . On the structure and affinities of Echictvus u~zici~tctzcs.  
Tualzs. Linlz. Soc. Lojzd., 2nd series Zool., Vol. viii, 1900. 

4. Greef, R. . . Die Echiuren (Gephyrea Ar~nata) .  Nova  nctn I<. L e o p .  
Cnuo1.-De~rtscl~. Acad.  Natz~uf . ,  Bd. XLI, pars 11, Nr. 
I ,  1879. 

5. Ikeda, I .  . . On three new and remarkable species of Echiuroids. 
Jozcvlz. Coll. S c i .  Tokyo ,  Vol. xxi, 19oG-1907. 

6. Jameson, I,. H.  . . Contributions to  the anatomy and histology of Tlzalnssema 
~zep t tmi ,  Gaertner. Zool. Jnlzub., Abt .  A mat., Bd. 12, 1899. 

7. Lanchester, W. F. . . On the Sipunculids and Echiurids collected during the 
" Skeat " Expedition to the Malay Peninsula. Pvoc. 
2001. Soc. Lo~tdolc,  1905. 

8. Lankester, E.  R. . . On Tlzalasscnzn ~zc$tuiii, Gaertner. Zool. A ~ t z . ,  Vol. iv, 1881 
9. Rietsch, M. . . Gtude sur les G6phyriens Arln6s ou Echiuriens. Rev: 

Zool. Sziissr, Vol. 3, 1886. 
10. Shipley, A. E. . . On a collectioil of Echi~~ridsfrom the Loyalty Islands, etc., 

wit11 an attempt to revise the Group and to deternine 
itsGeographica1 Range. W i l f r y ' s  Zool. Rcs .  N e w  Bvitailz 
alld Irczel Gztinrn, 1898-1902. 

11. Shipley, A. E. . . Gephyrea and Plcouo~tis in Cambridge Nat. Hist. Vol. ii, 
1896. 

I2. Sluiter, C. Ph. . . Beitrage zu der Kenntniss der Gephyreen aus deln Malayis- 
chen Archipel. Natztvk. T i jdsc l~v ,  Ncdevlrrlzd. Ind ie .  Vol. 
xliii, 1883. 

I 3  Spengel, J .  W. . . Beitrage zur Kenntniss der Gephyreen. 11. Die Organisa- 
tion des Eclziuri~s pallasii. Zcitscl~v. wiss.  2001. Vol. xxxiv, 
1880. 



338 ZOOI,OGY OF THE FAR EAST. 

14. Stephenson, J .  . . Zoological Results of a tour in the Far East. Aquatic 
Oligochaeta from Japan and China. Mem. Asiat. Soc. 
Belagal, Vol. vi, p t  ii, 19x7. 





EXP1,ANATION O F  PLATE XI.  

FIG. 1 . 4 e t a  of T. branchiorhynchzts, lateral view. 
,, 2.-Proboscis of T. subinurn, ventral view. x 20. 

,, 3.-Proboscis of T. dendrorhylzchzcs, ventral view. x 3. 
,, 4.-Proboscis of T. bm~zchiorhynchzcs, ventral view. x 3. 

,, 5.-Transverse section of the proboscis of T. dendrorhy~zchus, as seen with the 
low power of the microscope. 

,, 6.-Half of a transverse section of the proboscis of T. branchiorlzynchus in the 
gill-bearing region ; same magnification as in fig. 5. 

,, 7.-Epithelial and other layers on the dorsal surface of the proboscis of T. 
brnrzchiorhy~zchr~s as seen with the b2" oil immersion lens. 

,, 8.-~piihelial and other layers on the ventral surface of the proboscis of T. 
bm~~clz io~~hy~zclzzcs ,  same magnification as in fig. 7. 

,, 9.-Wall of the gill-like processes of T. bra~zchiorhy~zchus, same magnification as 
in fig. 7. 

,, 10.-Dissection of T. sabitczcm to show the general anatomy; the mesenteries, 
lateral branches of the nerve-cord, and the blood-vessels not shown. 

,, 11.-Blood-vascular system and fore-gut of T. hra~zclziorhynchus. 

,, 12.-A segmental organ of T. branchiorlzj~~tchus as seen in a side view. 

,, 13.-Transverse section of the vesicle of segmental organ of T. b~,a~zchiorhynchzls 
near the external opening. 

,, 14.-Transverse section through one of the spiral prolongations of the funnel of 
T .  bra~zchiorhynchzis. 

,, 15.-Anal vesicles of T. sahinzim. 

,, 15a.-One of the funnels of the anal vesicle of T. sabinzcnz. x 250. 

,, 16.-Anal vesicle of T. branchiovj~~nchzcs showing the relation with the rectum. 

REFERENCE LETTERING. 

A.v.,  Anal vesicle. Ca., Caecum. C i., Outer layer of the cuticle. C.ii., Inner layer of the cuticle. 
C.e., Ciliated epitllelium. C.g., Ciliated groove of the  mid-gut. C.,,c., Circular muscles. CY., Crop. C.t., 

Connective tissue. C I I . ,  Cutis. D.v . ,  Dorsal blood-vessel. EL. ,  Columnar epithelium. G., Gizzard. Gi., 
Gills. G.c., Gland cells. H., Heart .  Lo., 1,acunar spaces in the proboscis. L.%, ~ongitudinal 
muscles. L.v., Lateral blood-vessel, i l l .r . ,  Aluscle ring. N.c., Nerve cord N.c!., Nerve cell. N.1.r 
Lateral uerve of the proboscis. N . v . ,  Neuro-intestinal loop of the blood-vessels in the region of the 
pre-intestinal constriction. Oe., Oesophagus. P . Pharynx. PC. ,  Peritoneal layer of cells. R.,  Rectum. 
S., Setal end seen from within. Si., Siphon. S.O., Segmeutal organ. I/., Vesicle of the segmental organ. 

V.V. .  Ventral vessel. 



Memoirs As. Soc.Beng., Vol.VI.1918. Plate XI. 

Praehad A .  Chowdhary del. - A.Chowdhary li th.  

OR1 ENTAL ECHIUROIDEA OF BRACKISH WATER. 





Mem. Asiat. Soc. Rengal, Vol. VI 

ZOOLOGICAL RESULTS OF' A TOUR I N  THE FAR EAST. 

LES ORTHOPT&RES CAVERNICOLES D E  BIRMANIE E T  D E  LA 
PENINSULE MALAISE. 

par I,. CHOPARD, Licenci& 2s Sciences. 



CONTENTS . 

Introductio~i . . . . . . 
Distributio~i des Especes . . . . . . 

DERMAPTERA . 
Chelisochidae 

I . Chelisockes morio . Fabricius . . 

Blattidae 
2 . Phyllodromia nigrocinctn. n . sp  . . .  
3 . Periplaneta cavernicola. n . sp . . .  
4 . Spelneoblatta geslroi, Bolivar . . 
5 . ~Miroblatta silphoitles. n . sp  . . .  
6 . Lcucophaea strintn, Kirby . . 

Phasgonuridae 
7 Rhaphidophorn cnvcrnicoln. Chopard . . 
8 . .. mulmeinensis. Chopard . . 
9 . .. nc~itelaminnta. Chopard . . 

10 . Pamdiettram~neria feai. Chopard . . 
II  brevifrons. Chopard . . 
12 . nnnnndalei. Kirby . . 
1 . 3 gmvelyi.  Chopard . . 

Page 
. . . . 341 

. . . . 342 



ZOOLOGICAL RESULTS O F  A TOUlt  TN THE F A R  EAST. 

1,ES ORTHOPT~RES CAVERNICOLES D E  RIRMANIE ET DE I,A 
PENINSULE IVIA1,AISE. 

par I,. CHOPARD, LicenciE 2s Sciences.  

Planches XI1 B XIV. 

INTRODUCTION. 

C'est i I,. Fea que 1'011 doit la d6couverte des premiers OrthoptZres cavernicoles 
provenant des grandes grottes des environs de Mulmein. De son voyage en Bir~nanie 

il rapporta en 1889 un Pnradies tvamme~za et.  un Blattide (Spelneoblnttn g ~ ~ t r o i  Bol.), 
tous deux nouveaux pour la science. Ce n'est qu'une dizaine d'ann6es plus tard, en 
1908, que W. F. Kirby fit connaitre une autre espZce de Pclrndicstvammenn d6- 
couverte par Mr. N. Anliandale L qui elle fut dCdiCe. 

Les explorations m6tliodiques entreprises depuis cette 6poque par Mr. Annandale 
et Mr. Gravely ont 6largi nos connaissances sur cette faune caveriiicole si intkressante 
et je suis h m&me aujourd liui, de publier l'Ctude d6taillCe de 11 espkces d10rthopt2res 
cavernicoles appartenant h 7 genres diff6rents. 

La plupart de ces espZces sont reprCsentCes par de nombreux exemplaires, surtout 
en ce qui concerne celles appartenant au genre Pavndies tvammena ; d'autres, par contre, 
sernblent rares et  n'ont kt6 reiicontr6es qu'une seule fois malgr6 des explorations 
rCpCt6es. I1 est donc probable que la faune des grottes de la Birinanie e t  de la p6ninsule 
reserve encore de nombreuses surprises e t  elle ne pourra Ctre consid6ri.e conline bien 
connue qu'apr2s des aiinkes de reclierches assidues. 

Cette faune lie prksente pas de caracteres tr6s marqu6s; les espkes qui la com- 
Posent, exception faite de SPclneoblatta gestroz Bol., sont toutes fort voisines de 
forrnes lucicoles h tendances obscuricoles et  lie inontrent que des caract2res adaptatifs 
de peu d'importance, portant surtout sur le syst2me de pigmentation. I1 est A noter 
cepelldant que le genre Paradiestrammcizcz, qui est le plus riche en espkces et  en indivi- 
dus dails les grottes, ne contient actuellement aucune espkce lucicole dans la P6nin- 
sule malaise. Par contre, les R h n ~ l ~ i d o p l ~ o ~ a  prksenteiit, dans la jungle, des formes 
presque identiques aux formes cavernicoles et  qui soiit peut-6tre appelkes, ktant donnCs 
leur habitat et  leurs moeurs, i se rencontrer, accidentellemelit ou tion, dans les 
cavernes. 

Qu'il me soit permis, en terminant, de reinercier Mr. N. Annandale, Director, 
Zoological Survey of India, et  Mr. F. H.  Gravely, d'avoir ~ n i s  h ma disposition les 
riches collectiolis de 1'Indiali Museum. 
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DISTRIBUTION DES ESPI~CES. 
Quelques-unes des esp2ces se rencontrent dans des grottes diffCrentes et assez 

C1oigni.e~ ; par contre la plupart se montrent tr6s localisees et  leur habitat est restreint 
i une seule grotte. Cette distribution gkographique se trouve rCsumCe ci-dessous : 

ASSAM. 

Maosmai Cave.-Paradiestrammena brevi/rons Chop. 

KAREN-NI. 

Caverne de Jado.-Spelaeoblatta gestroi Bol. 

J ALOR. 

Goah g1ap.-Chelisochcs morio Fab., Phyllodron~ia nigrocincta Chop., Periplaneta caver- 
nicola Chop., Leucophaea striata Kirby, Paradiestrammenn annandalci 
Kirby, Paradiestrammena gravelyi nigricauda Chop. 

TENASSERIM. 

Far111 Caves, near Mou1mein.-Rhaphidophora mulmeinensis Chop., para dies tram men^ 

/eai Chop. 
Dhammat11at.-Paradiestrammena /eai Chop. 

Lenggong Caves.-Paradiestrammena gravelyi Chop. 
Batu Caves.-Chelisoches morio Fab., Miroblatta silphoides Chop., Leucophaea striatrl 

Kirby, Paradiestrammena gravelyi Chop. 

Langkawi Id. 
Rhaphidophora cavernicola Chop. 

CEYLON. 

Paradiestrammcna gravelyi ceylonica Chop. 

ETUDE SYSTEMATIQUE DES ESPECES. 

DERMAPTERA. 
Fam. CHELISOCHIDAE. 

Gen. Chelisoches, Scudder. 

Chelisoches morio, Fabr. 
Hatu caves near Kuala Lumpur (N. Annandale, 2-i-16) under stones on floor, at elltrallce to 

caves. z 8 ,  2 9 adultes, I s immature. 
Jalor caves Cite par Annandale, Browu et  Gravely (1913, p.  405). 

 HABITAT.-^^^^^ espkce est lucicole et  trcs rCpandue dans la region indienne et 
indo-malaise. 

Bien que les individus rencontrbs dans les grottes ne diffkrent aucunement de cew 
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9- I'air libre, cette espke  peut Etre considCrCe comme cavernicole; elle a ell 
effet kt6 trouvke A plusieurs reprises et  dans des grottes diffkrentes ; d'autre part  le 
rnatkriel recueilli par Mr. N. Annandale contient un jeune individu ayant encore deux 
mues i subir, ce qui semble indiquer que l'espkce se reproduit dans la grotte.' 

ORTHOPTERA. 
Fam. BLATTIDAE. 

Subfam. PHYLLODROMIINAE. 
Gen. Phyllodromia, Serville. 

Phyllodromia nigrocincta, n. sp. 

PI. XII ,  figs. 1-3. 
Goah Glap, Bukit Tapang, Biserat (N. A~citandale, 4-ii-16); on the  walls of the inner 

cavern ' of cave. 3 Q . 

Espkce de taille moyenne, tr6s allongke de forme, jaune testack, h pronotum plus 
Eon& bordk tout autour d'une assez large bande noire ; pattes et  antennes concolores. 
Pubescence presque nulle. 

Tk~s.--T&te petite e t  large, h sommet presque droit ; occiput convexe, marque 
d'une ligne claire mkdiane, formant avec le vertex un angle tr&s arrondi; vertex 
bombk, prksentant deux lignes de 7 h 8 pores 
pilif6res assez rkgulihes, la supkrieure arquke, 
l'infkrieure droite ; front et  Ccusson facial bombks, 
testacks, portant quelques poils rares. ClypCus 
tres large, Q limite supkrieure ind(.cise, bords 
latkraux un peu convexes, bord infkrieur rlroit, 
sa moitik infkrieure blanch2tre ; labre large, trhs 
court, i bord apical aminci e t  un peu kchancrk 
au milieu. 

Yeux noirs, h facettes petites, Cchancrks en 
avant le long de la fossette antennaire, s'klargis- 
sant dans leur moitik supkrieure dont le bord est 
arrondi, moitik infCrieure ktroite, arrondie B l'ex- 
trkmitk. Taches ocellaires blanches, assez gran- 
des,ovales, situkes entre l'oeil et  la partie supk- 
rieure de la fossette antennaire; vers le milieu de 
cette fossette, se trouve une petite inpression FIG.  I.-Phyllodromin nigrocinctn, n. sp. 

Femelle. x 4. ronde, concolore, qui doit t tre un organe sensitif. 
Antennes plus longues que le corps, testackes, tr&s claires vers l'apex, de 95 

articles environ; I.'. article assez long, un peu dilatC, presque glabre, 2' environ 

' LC. a o r ~ o  is much comluoner in Malaya than ill India. I t  is llocturnal in habits aud breeds under stones in the 
Open as well as in caves. N. A , ]  

' [This is the cavern 1,described in Ej11. Records, Y I I ,  p. 7 5  (1900). Its  ~ a l l s  were covered in places with Phyllodro- 
Inia nicrociilcla, Peviplaitela cauernicola and Clirlisoches morio, the Periplnnela being particularly abundant, while the 
 floor^ chiefly composed of hat's guano, literally heaved with Leucopl~osa slriatn. N. A . ]  
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deux fois plus long que les suivants, 3' un peu plus long que le 4c, ~ e l ~ i - ~ i  tr$s 
court, c~l indr ique;  h partir du 25' environ, les articles com~nencent 5 sPallonger, 
deviennent moniliformes puis tr6s allong6s, un peu klargis au sommet; jusquJau 12. 
les articles sont presque glabres, luisants; ils sont ensuite couverts dlune fine 
pubescence e t  portent quelques soies apicales. 

Pieces buccales tr6s courtes e t  relativement faibles; mandibules larges, h bard 
externe tr6s convexe, bord interne brnn%tre, arm6 de dents tranchantes, au nombre 
de 3 h la mandibule droite, 4 h la ~nandibule gauche ; la dent mCdiane est tr6s forte 
aux deux inandibules e t  l'infkrieure est terminke par un talon tranchant. 

Langue Ctroite, ne dkpassant guere les mandibules, un peu kchancrCe k IJapex. 
Maxilles tr6s larges h la base, s'kcartant beaucoup de chaque c6tk du basilaire; 

lacinias e t  galeas tr6s courts, les premiers armks de deux fines delits apicales, B bord 
interne presque droit, garni de longues soies, les seconds larges B l'apex, enveloppant 

les lacinia e t  les dkpassant un peu en longueur. Palpes courts, h articles I et I1 trbs 
courts, le premier globuleux, le second dilatk h l'apex, I11 long, assez grele, un peu 
incurvC, IV un peu plus court que 111, assez fortement dilatC h l'apex, V Cgal h 111, 
triangulaire, subaigu B l'apex, 5 bord supkrieur droit; pubescence assez abondante, 
surtout sur les derniers articles. 

Labium trks court e t  large; basilaire trks large, h bords externes fortement 
convexes ; lnetitum court, h bord antkrieur dioit ; palpigZre presque deux fois aassi 
large que long, profondkment divisk au milieu; lobes tres courts, les externes 
arrondis, B pubescence assez longue, les internes assez larges h la base, triangulaires. 
Palpes courts, h article I trZs court, dilatC i l'apex, I1 un peu plus long, cylindrique, 
I11 presque Cgal aux deux premiers rCunis, assez grele, un peu incurvt, arrondi i l'apex. 

THORAX.-Pronotum large, de couleur testa& roussatre avec une borclure presque 
noire, irrCguliZre, tr6s large sur les ccitCs, Ctroite en avant e t  en arriZre; surface 
dkprimke, marquCe d'une ponctuation trks icartCe, h pubescence rare ; bords finement 
rebordhs, le bord antkrieur tres largement. arrondi, bord postkrieur sin& ; angles 
post6rieurs arroudis. 

MCsonotum court, A bord postbrieur UII peu convexe ; mCtanotum deux fois aussi 
long que le n~Csonotum, h bord postkrieur presque droit, prCsentant une petite im- 
pression de chaque cat6 cle la ligne mCdiane ; borcl postbrieur du mkso-, e t  du mktano- 
tum prksentarlt une membrane libre trZs courte, ang~lleuse au milieu, sinuCe sur les 
c8ti.s. 

Dessous du thorax h pikces sclCrifikes presque nulles, les hanches des trois paires 
ktant contigues sur la ligne midiane. Episternes e t  6pin16res prothoraciques tr6s 

rCduits, formant deux bourrelets presque membraneux, en avant desquels se trouvellt 
de voluillineuses pikces jugulaires; au mCso- e t  au mitathorax, les kpisternes sent 
tres grands, klargis, formant une grande plaque noiritre, divisCe par un sillon oblique ; 
kpimeres forlnaiit un bourrelet bruii r~oiri tre.  

ABDo~~~.--Abdomen un peu dbprimh, testack en dessus, roussgtre en dessousj 
avec une petite bordure latCrale brune, surtout apparente sur les tergites. Ceux-ci 

sont imbriquCs, A pubescence rare ; le I" est assez long, B bord ~ostkrieur tr6s con- 
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vexe, les suivallts jusqu'au 7' ont leur bord postkrieur presque droit, un peu sinuk 
sur les c8ti.s; 8' et 9' trbs courts, le dernier un peu convexe; 10' brunPtre, assez 
petit, arrondi et 1Cgbrement Pchancrk i l'apex. Sternites B bord postkrieur assez 

fortement concave jusqu'au @, le I" htant nu1 ; 7" formant la plaque sous-gknitale 
assez grande, tronquhe au sommet avec les ailgles trks largemeilt arrondis. Les stig- 

sont placks i la face infkrieure du bord libre des tergites, prks de la base, sauf 
sur le 8' tergite qui, Ctant tr6s court, porte le stiginate prbs de so11 extr6mitC. 

Valves anales brun noiritre, arrondies, B bord apical aminci, lamellaire. 
Cerques assez longs, de 12 articles courts vers la base, plus allongks ensuite ; leur 

face supkrieure est un peu dkprim6e, glabre, face infhrieure arrondie, pubescente. 
O v ~ s c ~ ~ ~ ~ . - O v i s c a p t e  i peine long d'un millimbtre, cachk sous le 7' sternite 

dent deux replis de la face interne viennent embrasser sa base. Valves supkrieures 
et infCrieures presque membraneuses, arrondies B l'apex ; valves internes sclirrifikes, 
aigues. Le 9' sternite forine un arc chitineux aux extr6rniti.s duquel sont articulkes 
les valves supkrieures, le 8' sternite est en grande partie meinbraneux, sauf une plaque 
transversale rkunissant la base des valves infkrieures ; cette plaque s'unit, par ailleurs, 
aux replis de la face interne du 7' sternite qui sont en partie sclkrifiks. 

P A T T E S . - ~ ~ ~ ~ ~ S  ailtkrieures assez greles ; hanches allongkes, ktroites, i face 
ant&ro-interne fortelllent collvexe, un peu luisante, couverte de poils roux courts e t  
espacCs ; face externe profondCment creusCe en gouttibre, blanchitre, glabre ; bord 
nnt6ro-interne compri~nk, faiblelneilt dilatC en lame vers lJextrCmit6 ; lobes apicaux 
arrondis, peu saillailts. Trochanters courts, pubescents. Fkinurs comprimks, assez grb- 
les, ii pubescence courte et  espacCe, i face supkrieure arrondie, face infkrieure sillonnCe ; 
apex arm6 de deux kpines internes dont la sup&rieure, inskrhe vers le milieu du bord 
apical, est trks longu* et un peu courbe, I'infCrieure un peu plus courte e t  droite, e t  
d'une 6pine externe infkrieure, m&diocre ; bord iilfkrieur interne portant une rangke 
de 14 15 Cpines jauniitres, assez irrkgulibres, les 3 premieres et  la dernibre beaucoup 
plus longues que les autres ; bord externe portant seuleinent z petites kpines, I vers 
le lnilieu et I prbs de l'apex, e t  2 assez fortes soies entre ces Cpines. Tibias assez forts, 
un peu plus courts que les firinurs, velus, armks de 4 kpines apicales doilt les z 
supkrieures un peu courbes, les infbrieures droites, 3 kpiiles supkrieures ( z  mkdianes, 
I externe) et  j inf6rieures (2  externes, I interne) ; toutes ces &pines sont fines, testa- 
ekes, sillonnkes en dessous et  trks fineinent serrulkes sur leurs bords infkrieurs. Tarses 

courts, ~nktatarse un peu plus loilg que les trois articles suiva~lts rbunis, u11 
Peu colllpri1n6s et Clargis A l'apex ; z' article un peu plus long que les deux suivants, 
lnais cependant trbs court;  les 4 premiers articles pubescents, arinks en dessous 
de dew railg6es de fines spinules et  d'une spinule semblable au milieu du bord 
"ical; ge, article cylindrique, grble, presque droit ; griffes fines; pelotte tronquke au 
sommet. 

Pattes intern~kdiaires: hanches larges e t  comprimkes, tloiritres A la base de la 
face supkro-ioterne qui est ull peu concave, glabre ; face infkrieure ktroite, convexe, 
e~arskment ponctuke et  pubescente ; bord supkro-externe court, pet1 saillant, termink 
Par un lobe arrondi, assez ktroit ; bord supkro-interne lamellaire, large et presque noir A 
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la base. Fkmurs assez larges, comprimks, B bord supkrieur convexe et  arrondi, arm6s 
h l'apex de 2 $pines externes assez longues, courbes; leurs bards infkrieurs portant 
-I 5 &pines assel faibles e t  irrkgulibres ; face externe presentant, vers le quart 
supkrjeur, un sillon garni de poils roux. Tibias assez kpais, pubescents, de 
kpjlles a~icales  assez longues, droites, 8 kpines supkrieures (3 externes, 3 rn6dianes, 2 

internes) et 6 infkrieures (3 externes, 3 internes). Tarses grCles, un peu comprimks, 
A pubescence courte, presque spinuliforme, les 4 premiers articles trbs finement 
serrulirs en dessous; mktatarse kgal aux autres articles rkunis; 5' article cylindri- 
que, grCle. 

Pattes postkrieures : hanches et  fkmurs presque semblables aux intermirdiaires; 
hanches trbs larges i la base, fkmurs i bord supkrieur assez fortement convexe, armirs 

de 2 kpines apicales externes e t  de 4 j. 5 petites &pines sur chaque bord infkrieur. 
Tibias longs, assez forts, armks de 4 kpines apicales, 13 supkrieures (5 externes, 5 
internes, 3 mhdianes) et  10 infkrieures (5 externes, 5 internes) ; llkpine apicale 
infkrieure interne est la plus longue de toutes. Tarses trbs allongks, h mktatarse 
&galant l'ensemble des autres articles. 

ELYTRES ET ~1LEs.-Elytres trks ktroits, plus longs que l'abdomen, jaune tes- 
tack dans la moitik antkrieure, transparents vers le bord interne; bord antkrieur 
convexe pr6s de la base, presque droit, ensuite jusqu'h l'extrhmitk ; bord interne pres- 

que droit, apex arrondi. Veine discoldale plus 
marquke que les autres, situke presque au milieu 
de l'klytre, diviske vers sa moitik, le rameau infk- 
rieur deux fois redivisk, le tronson basal et le 
rameau suphrieur portant environ 18 branches 
assez rkgulibres et  un peu sinu&es ; veine mkdi- 
ane bifurquire trbs prks de la base et  portant 5 
Q 6 rameaux parallcles entre eux, trbs allongirs. 
Les espaces internervaires sont occupirs par des 
veinules assez espackes et  quelques fausses ner- 
vures, dans la partie apicale seulement ; le 

FIG. 11.-Phyllodromin nigrociucta, n. sp. champ antkrieur ne prksente ni ponctuation ni 
Nervation de I'aile et de 1'Clytre 

droits, x 4. nervules. Champ anal ktroit et  allongk, prk- 
sentant 6 nervures parallbles, intervalles lisses. 

Ailes trbs larges, transparentes sauf vers I'extrPmitk du bord antkrieur qui est 
jaunQtre ; champ anti.rieur htroit, kchancrure anale peu marquhe. Veille mkdiastine 

2 ou 3 ratneaux ; rnCdiane A 9-10 rameaux dont quelques-uns divisks ; ulnaire 

antCrieure simple ; ulnaire postkrieure bifurqube vers le tiers apical et  portant, dans 
la partie basale, 4 ranleaux incurvks, le dernier atteignant le bord exterlle; champ 
apical tr6s faibletnent mais visiblemeut marquC ; champ ~ostkrieur presentant 
dizaine de llervures dont la I" quatre fois diviske. Nervules assez peu marqukes et 
espacCes. 

D~MENS~ONS.-L~S trois individus de cette espbce que j'ai examinks sent de tau' 

semblable ; leurs principales dimensions sont les suivantes : 
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~ o n g .  avec les Clytres . . 17.5 mm. Tibia ant. . . 2'2 mm. 
du proilotum . . 3.5 min. Femur interin. . . 1 inm. 

I ,  

Elytres . . . . 13.5 mm. Tibia interm. . . 3'5 mm. 

Siles . . . . 12 inm. Fkmur post. . . 4 inm. 

Femur ant. . . j mm. Tibia post. . . 5.5 mm. 

Cette esp6ce pr6sente uii facies tres particulier qui perniet de la reconnaitre trks, 
facilement ; la coloration du pronotum est trks caractbristique. 

Subfam. R L A T T I N A E .  

Gen. Periplaneta, Burnieister. 

Periplaneta cavernicola, n. sp. 

P1. XII, figs. 4-9. 
~ l ~ ~ ,  Bukit Tapang, Biserat(N. Annuadale, 4-ii-16) ; on walls of inner CaVerlls. 27 indivi- 

dus 6 ,  9 et jeunes. 
Grallde esp&ce de couleur bruu roux fond ,  uniforme, un peu plus Claire en 

&sous. Pubescence nulle en dessus, rare e t  courte en dessous ; ponctuation assez 
fine, nulle sur le thorax. Pattes e t  antennes concolores. 

T k ~ ~ . - T t t e  petite, B sommet trks arrondi ; occiput court, faiblelnellt pon~tu6 .  
Face trPs allongke, plus claire que la partie 
supkrieure, pr6sentaiit une rare pubescence 
dresske; front etroit, u11 peu rembruni avec 
deux lignes longitudinales plus foncbes, peu 
marquees, presentant une ponctuation assez 
forte mais trbs espac6e; ircusson facial large, 
peu bomb6 h ponctuation presque nulle, rid6 
dans sa partie infCrieure ; joues lisses, bombCes, 
anguleuses au bord externe, liinithes au bord 
interne par un sillon profond ; clyp6us B bord 
iufbrieur un peu concave, B peiiie plus court 
que le bord supkrieur, les angles infkrieurs 
trbs arrondis, l'eusemble e~lviron trois fois plus 
large que haut, i partie supkrieure plus fonc6e 
que la partie infkrieure, laquelle. pr6sente un 
petit sillon median ; labre assez large, incis6 A 
rapex, blanchgtre h la base e t  vers I'apex, i 
1)onctuation assez fine, irrkguliere, parsem6e de 

quelques gros pores piliferes dont 6 formeiit 
(leux lignes submn6diat1es. 

FIG. ~ ~ I . - P e ~ i p l ! ~ ~ t e t q  cnvernicoln, n .  sp. Yeux lloirs, allollg6s, k facettes fines, leur 
Fenlelle, x z.  nloitie i~lfkrieure, derriere la fossette antennaire, 

est etroite, bords parall&les, bord infkrieur arrondi ; lerlr moiti6 sup6rieure s161argit 
beaucoup, co~ltournant la fossette antennaire sur le front, e t  forinsnt uo angle 



34s ZOOLOGY OF T H E  FAR EAST. 

sup6rieur presque droit e t  LIII angle infhrieur tr6s arrondi. Taches ocellaires blanches 
situkes sous le bord infPro-interne de l'oeil, entre celui-ci e t  la fossette antennaire 
contigues j. l'un e t  h l'autre. 

Antennes rousses, depassant la longueur du corps, de 140 articles environ, 
devenant plus claires vers I'extrCmiti. ; r" article assez grand, dilati., presque glabre, 
lisse, z' tr6s court, un peu dilate au sommet, 3' long, cylindrique, 6galement lisse et 

presque glabre, articles suivants cylindriques tr6s courts h pubescence devenant 
petit h petit plus abondante; h partir du 40' environ, les articles s'allongent peu i 
peu, jusqu1A devenir au lnoins quatre fois plus longs que larqes; leur pubescence 
dwient aboadante, rousse, for~nPe d'une pubescence foncihre couchCe et  de longs poils 
apicaux ; pr6s de 11extr6miti. de l'antenne, les articles se raccourcissent un peu mais 
conservent les mCines caract6res. 

Pihces buccales : mandibules trZs fortes, h bord interne noiritre, arm6 de deux 
grandes dents apicales tranchantes e t  d'une dent mCdiane triangulaire, aigue, suivie 
d'un talon tranchant ; cette dent est beaucoup plus forte h la mandibule gauche 
qu'h la droite. 

Hypopharynx ktroit, atteignant h peine l'apex du labium, L face sup6rieure u11 
peu car6nPe. 

Maxilles B pi6ces basilaires allongkes, Ptroites, angle externe un peu arrondi; 
lacinias allongi.~, h bord externe presque droit, bord interne assez fortement convexe 
dans la partie portant le peigne ; cette partie se termine par un brusque r6tri.cisse- 
inent, apr6s une dent. subapicale modifihe, un peu aplatie e t  terminbe par un bord 
noir&tre, faiblement denticuli. e t  recourbi. en dessous' ; apex arm6 de deux dents' 
noirfitres, aigues ; galeas plus longs que les lacinia, rep1ii.s en gouttiZre h I'apex. 
Palpes assez courts, h articles I e t  I1 tr6s courts, un peu di1ati.s h l'apex, I11 allong6, 
assez grde,  un peu incurvi. en dedans, I V  un peu plus court que 111, arrondi, assez 
fortement dilati. h l'apex, V &gal h 111, btroit, h apex subaigu, bord supitrieur un peu 
concave, bord irlfkrieur court, forinant un angle arrondi avec le bord apical tronqui. 
droit ;  pubcscence rare sur les trois premiers articles, plus abondante sur les deux 
derniers qui sont un peu rembrunis. 

1,abium h pihce basilaire large, B bords 1ati.raux sinues, bord antbrieur concave ; 
inentum tres court, un peu plus etroit que le basilaire, h bord antkrieur droit; 
palpigere un peu plus long que large dans son ensemble, divisC presque Jusqu'i 
base ; lobes courts, externes larges, h bord externe fortelnent convexe, les internes 
trks petits, triangulaires. Palpes assez longs, h articles I e t  I1 courts, subkWJx, le 
preir~ier un peu dilati. L l'apex, I11 un peu plus long que les deux premiers rbunis~ 
cylindrique, h peine dilati! h l'apes. Pubescence rare sur les pieces du labium ull 
peu plus abondante sur les palpes. 

T ~ o ~ ~ x . - P r o n o t u m  large, dtprime, h surface presque lisse, prksentant seulel1lellt 
- . -- - - . - - . . . -- -- 

~ --- ~ - 

I Ce petit organe, assez curieux, a h t b  dccrit tout r(.cc,nnlent, chez P. ,rn?rricnna L. et P .  arrs l ro[ f l~~f le  Pnb..par 
1.r. E. Buglliorl y u i  y voit un organe de prehension dc I 'antet~ne dans I'acte du  nettoyage; il lle lnc semble Pas doutcl lx '  

en Lout cas, qu'il s'agisse d'unc dent anlcapicale modi6i.e. (C/. B. Bugl~iol) : Les ~ i P c e s  buccales de la I3lattevin 

Soc. ent .  Suisse, XI1 [19161, pp. 383-403, pl. 2 5 ) .  
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quelques ponctuations ;parses e t  quelques rides pres des bords antkrieur et  ~ostkrieur,  
ligne rnkdiane tr&s faiblement et  obtuskment carknke. Bord antkrieur 1Cgerement 

kchancr6 au milieu, trks largement arrondi latkralement ; angles latkraux tres arrondis ; 
bard postkrieur presque droit ; les bords anterieur et  postkrieur tres finement rebordks. 

MCsonotum assez court, surface lisse, faiblement carknk au milieu; bord 
postkrieur assez largement arrondi, prksentant une membrane libre tres courte. 

MCtanotum un peu plus long que le mksonotum i disque uni, lisse; bord 
postkrieur tronquk droit, ne prksentant pas de membrane libre mais B angles ~os tkr i -  
curs prolongks par une ktroite languette membraneuse. 

Dessous du thorax i pieces sclbrifikes testackes, presque glabres, tr6s peu dbvelop- 
pCes par suite du rapprochement des hanches sur la ligne mkdiane. 

Prosterilum prksentant seulement une petite piece mkdiane allongke et  des 
pieces latkrales en V contournant l'insertion de la hanche antkrieure; en avant de 
lui, se trouvent quatre tres volumineuses pi6ces jugulaires formant un collier coinplet. 
Episternes et kpimeres petits, formant deux pi6ces latkrales skparkes par un profond 
sillon. 

Mksosternum prksentant une petite pi6ce arrondie postkrieurement ; mktaster- 
num un peu plus grand, h bord postkrieur un peu arrondi, prksentant une impres- 
sion triangulaire mkdiane, sa surface couverte de tr6s petits tubercules espacks. 
Episternes trks dkveloppCs, surtout au mktathorax, prksentant la forme d'une grande 
plaque i peu pr6s triangulaire, B bord interne convexe, diviske par un sillon oblique ; 
kpimsres peu dkveloppks, formant un petit bourrelet en arriere du bord externe des 
Cpisternes. 

I1 existe deux stigmates i pkritr6me ovale, de chaque cBtk, entre le pro- e t  le 
mksothorax et  entre ce dernier et  le mktathorax. 

A ~ ~ o l \ l ~ ~ . - A b d o m e n  dkprimk, B bords lainellaires, testack tres clair en dessus, 
plus foncC en dessous. Tergites imbriqui.~, B pubescense presque nulle, prksentant 
prss de la base une ligne saillante qui marque l'insertion de la membrane articulaire, 
et lnarquks du zc au 7<, d'une impression latkrale arrondie. Forme des tergites 
analogue dans les deux sexes jusqu'au 7': le I" environ quatre fois aussi large que 
long, bord postkrieur convexe, les suivants B bord postkrieur un peu sinuk, presque 
droit au milieu, s'klargissant faiblen~ent du ze au 7c  puis devenant plus 6troits jusqu' 
2 rapex de l'abdomen; les angles postkrieurs sont saillants, surtout aux derniers 
tergites et chez la femelle. Chez le inLle, le 8' tergite est court, h angles peu 
saillallts, bord postCrieur convexe, un peu sinui. lati.ralement, le 9 .  est tr6s court, 
elitierement cachk par la 8', i angles h peine visibles sur le c6tk ; le 10' forme une 
plaque suranale assez grande, trapkzoidale, B bords latkraux un peu sinuks, bord 
postCrieur lkg6renlent concave, angles postkrieurs tres arrondis ; sa surEace est un 
Peu dk~rimke au milieu e t  ondu1i.e sur les cGti.5, ses bords latbraur sont garnis de 
longs pails ; IIr tergite men~braneux, cachi. sous la plaque suranale. Chez la 

les 8' et 9' tergites sont tres courts, h bord postkrieur convexe et  angles un 
peu saillallts; le 10' forme une grande plaque suratlale triangulaire i bords convex- 
esl tres profolldbnlent et  atiguleusement kc11ancri.e B sot1 apex; elle est faiblernent 
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carbnke au milieu, un peu dkprimke sur les ccitbs e t  couverte d'une pubescence rousse 
assez longue mais espacke. 

Sternites imbriqubs coinme les tergites, au noinbre de 7 visibles chez la femelle, 
8 chez le mi le ;  I" sternite absent dans les deux sexes, suivants r6guliers, i bard 
postbrieur presque droit jusqu'au 6', qui est un peu dilatb au milieu du bord postCrieur. 
Chez le inile, le 7" est se~nblable aux prkcbdents, le 8c est court, h bord postkrieur 
un peu concave et angles arrondis; le gv forme une plaque sous-gCnitale assez grande, 
trgs largeinent tronquke B son 'extrkmitk, ses bords latkraux un peu convexes, sol1 
bord postbrieur lkg6rement concave ; sa surface est un peu dkprimke vers Yapex et 
sur les ccitbs, forinant ainsi deux petites cargnes arrondies, dans le prolongement des 
angles postkrieurs; ceux-ci portent deux styles grkles, un peu incurvks en dedans, 
de la longueur de le plaque sous-gknitale. La plaque est glabre et prksente une 
ponctuation espacbe dans la moitik apicale ; les styles portent une pubescence rare. 
Chez la femelle, le 7' sternite forme la grande plaque sous-gknitale, de forl~le ana- 
logue Q celle des autres espgces du genre, diviske en deux parties par une suture tres 
nette mais interroml~ue latbralement ; la partie proximale est fortement bombke, 
angles saillants e t  un peu relevi-s, sa surface est couverte d'une pubescence rare et est 
bparskmcnt ponctube au milieu ; la partie distale est fortement comprimke en cargne 
e t  divisge presque jusqu'i sa base, son bord supkrieur est droit, bord infkrieur 
convexe, angle apical un peu arrondi ; toute la surface porte une pubescence courte 
mais assez dense. 

Valves anales triangulaires, forternent chitinisbes, noiritres, i bord apical forte- 
ment aminci, lamellaire, un peu sinui.. 

Cerques assez longs, un peu dbprimks, B bord externe formant un bourrelet un 
peu kpaissi, comprenant 16 articles s'allongeant de la base B l'apex qui est assez aigu ; 
face supkrieure dbpritnbe, presque glabre, face inf6rieure un peu convexe, velue. 

ORGANE COPULATEUR DU MALE.-I,~s pikces gknitales, de formes compliqukes, 
dbpassent un peu l'extrkmitk abdominale e t  peuvent ktre diviskes en deux groupes 
supcrposks. Le groupe supirieur comprend trois pieces fortement chitiniskes, noirl- 
tres, rkunies par leur base, e t  dont l'une se trouve en dessous des deux autres; les 
deux pieces supkrieures sont coinpletement soudkes B la base, celle de droite est 
arrondie, i apex couvert de petits tubercules pointus, celle de gauche est allongke, 
recourbke e t  11ointue h I'extrkmitb, en bec d'oiseau; la piPce infkrieure est large, 
terminbe par deux cornes un peu courbes. Le groupe infkrieur com~rend  des pieces 
en partie meinbraneuses, B limites assez peu prkcises, oil l'on peut sbparer : droite, 

une piece prksentant une large plaque chitineuse i peu 1)ri.s rect~ngulaire, dent le 
bord se replie un peu h la face supbrieure ; h gauche, une tr6s grande repliee en 

charnikre au bord exterde, dont la partie infkrieure est tr6s allongke, ktroite et terlninee 
par un petit crochet bifide; au milieu, une piece plus petite, faiblement chitinis6e1 
portant i l'apex un proloilgement grkle et recourbi. Sur les prbparatiolls A la 

potasse, on voit que le groupe supkrieur prend appui sur une ~ i k c e  illterne, assez 
volumineuse, qui se replie en dessous et vient au contact des pikces du groupe 
inf6rieur vers le milieu. 
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~VISCAP~~,-L 'oviscapte ,  long de 3 millim&tres, est t r b  profondement cachk 
sous la base du 7" sternite ; il prbsente 6 valves bien dCveloppkes e t  assez forternent 
sclkrifi6es, Les valves infbrieures sont klargies h la base, arrondies A l'apex, pubes- 
centes la face interne; valves supbrieures aussi longues que les infkrieures, plus 
,nembraneuses, un peu replibes en gouttiere autour des valves internes ; ces dernieres 
sollt ull peu plus courtes, grkles, subaigues ?i l'apex. La base de l'oviscapte est un 
peu recouverte par le 8' sternite, formant une languette arrondie, veritable plaque 
sous-gknitale morphologique. 

pATT~s.-Pattes antkrieures: hanches allongkes, assez larges A la base, rktrkcies 
vers l'extrCmitk ; face antbro-interne assez fortement convexe, couverte d'une ponc- 
tuatioll pilif6re assez espacke, Eace externe creuske en gouttiitre pour recevoir le femur, 
glabre ; bord antkro-interne un peu comprimk en lame, surtout dans la partie apicale, 
lobes apicau~ petits, le supbrieur tr6s arrondi. Trochanters courts, presque glabres. 
Fkmurs un peu plus longs que les hanches, un peu comprirnks, surface faiblement 
ponctuke et pubescente; bord superieur arrondi; bords infkrieurs saillants, face 
infkrieure sillonnCe, le bord externe arm6 de 4 &pines presque Cgales e t  kquidistantes, le 
bord interne d'une rangee de 15 kpines assez fortes, serrkes, subkgales; apex 
presentant h la face interne deux longues Cpines noirgtres, la supkrieure un 
peu plus longue que l'infkrieure. Tibias plus courts que les ftmurs, assez Cpais, 
cylindriques, ar1ni.s de 14 Cpines fortes, noirgtres, dont 4 apicales, 3 suphrieures 
(Z internes, I externe) et  7 infkrieures (4 internes, 3 externes); la surface du 
tibia est ponctuCe de points pilifkres et  son bord iufkrieur est garni d'une assez 
longue pubescence rousse. Tarses un peu plus longs que les tibias, assez Cpais, 
faihlement comprimks ; mktatarses un peu plus longs que les trois articles suivants 
rkunis, un peu dilates h l'apex, trits fine~nent serrules en dessous, articles I1 ?i I V  
courts et Cpais, V presque Cgal au mktatarse, grkle, un peu incurvC ; griffes fortes, 
Ppaisses, avec une pelotte tro11qui.e au somrnet, jaun&tre, entre leurs bases; surface 
des cinq articles ponctuke e t  pubescente. 

Pattes intermkdiaires : hanches tr&s grandes, compriinkes, A face supkro-externe 
trGs large, an pet1 concave, glabre: face inferieure un peu bombCe, ponctuCe e t  
~ubescente; bord supkro-externe peu marquk, termint par un lobe apical arrondi, 
assez Ctroit et bien dktachk, bord suphro-interne assez fortement cornprim6 en lamelle, 
i lobe apical presque nul. Troclianters et  femurs de Eorme analogue aux antCrieurs ; 
fknlurs un peu plus longs, prCseiitant, ?i la face interne, un sillon ondulk longitudinal 
~ r e s d u  bord supkrieure, la partie limitke par ce sillon Ctant assez fortement ponctuCe ; 
face externe plane, lisse ; apex arm6 de deux longues Cpines externes, un peu courbes ; 

infkrieur externe arm6 de 7 Opines ~loir&tres, mkdiocres, bord iuterne de 6 kpines 
\In Peu plus longues, dont la 6' apicale, e t  la rapprochite de la base e t  plus courte 
(lue les a u k s .  Tibias presque cylindriques, assez kpais, armks de 4 Cpines apicales, 8 
suJ?trieures (3 internes, 3 rnbdianes, 2 externes) et  g infbrieures (4 internes, 5 externes). 
Toutes ces &pines sont un peu incurvt:es, arrondies en dessus e t  en dessous, finement 

longitudinalement. Tarses un peu plus allongks que les tarses antkrieurs, h 
lnktatarse peu dilati. ?i l'apex, presque aussi loug que les autres articles rkunis. 
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Pattes posterieures de forme tr6s analogue aux pattes intermkdiaires mais plus 
allongCes. Hanches tr6s larges, h lobe apical interne Ctroit, allongC. FCmurs arm& 
de 3 Cpines apicales, I interne et  2 externes; leur bord infCrieur externe portant 7 
Cpines et  le bord interne 6. Tibias allongks, arm& de 30 Cpines environ, dont 4 
apicales, 11 supCrieures (5 externes, 5 mCdianes, 4 internes) et  13 h 15 infkrieures (6 i 
7 externes, 7 h 8 internes). Tarses tr6s allongCs, greles; mhtatarses presque aussi 
longs que les autres articles rCunis, non dilatCs i l'apex, 5' article tr6s grtle. 

ELYTRES ET AILES.-Organes du vol dCpassant, dans les deux sexes, I'extrCmiti. 
cle l'abdomen. Elytres l a r ~ e s .  brun roussgtre Cclairci - .  
vers l'apex, h bord antCrieur tres faiblement convexe, 
bord interne presque droit, apex arrondi. Veine dis- 
coidale un peu sinuCe, i 8-10 rameaux presque tous 
divisCs vers le milieu ; veine inCdiane bifurquke peu 
apr6s le milieu de l'itlytre, portant 8 2 10 rameaux sub- 
divisCs, paralleles entre eux et  un peu sinuCs. L'en- 
semble de ces nervures est assez confus, les espaces inter- 
nervaires coupits de fausses nervures et occupCs par de 
tr6s nombreuses nervules transversales formant des 

l b  

FIG. 1V.-I'cr~plnneta c:rvevnl- 
arColes tr6s petites, punctiformes vers la base; dans le 

cot(r, n. sp. champ antCrieur, une assez longue portion basale est 
Jeune individu, x 7 .  dCpourvue de nervures e t  garnie d'une ritticulation 

fine et  irrCguli6re. Champ anal allongk, i bord interne 
droit, presentant une quinzaine de nervures peu nettes, h intervalles ponctuits- 
arColCs. 

Ailes larges, h Pchancrure anale peu marquke, champ anterieur tr6s large, 
brunitre, champ postkrieur jaunitre, presque transparent. Veine mediastine peu 
marquke, 2 3 ou 4 rameaux; wine mCdiane portant 6 rameaux tr6s subdivisCs; 
ulnaire posttrieure h 7 rameaux bifurquCs pour la plupart ; champ postkrieur occupk 
par une douzaine de nervures droites dont la I" quatre fois divisCe. Nervules assez 
nombreuses, plus serrites dans le champ antkrieur. 

DIMENSIONS.-Les dimensions, peu variables et  sernblables pour les deux sexes, 
sont les suivantes :- 

Long. du corps . . 34-36 mm. Tibia ant. . 5 mm. 

,, ,, pronot. . . 9 mm. FCmurinterm. . 9 mm. 

Elytres . . . . 28 mm. Tibia interm. . . 8.5 inin. 
Ailes . . . . 24 n ~ m .  FCmur post. . .  10 mm. 

FCmur ant.  . . 7 inm. Tibia post. . . 13'5 inm. 

Cette esp6ce ressemble beaucoup j: P. amevicclttn L,. mais s'en distillgue aiselnent 
par sa coloration plus uniforme et les organes du vol beaucoup lnoins allongks. Chez 
le d , les pihces gknitales sont trPs diffbrentes, ainsi que la plaque suranale, et les 
styles sont plus courts et  plus Cpais. L,es jeunes individus sont vivement pigmentes 
ainsi que le montre la figure iv. 
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Gen. Spelaeoblatta, Bolivar. 

Spelaeoblatta gestroi, Bolivar. 

Bolivar 1897, Ann. Mtbs. Stor. nat. Genova, xxxviii, p. 32. 
Shelford 1910, Gegzera Insectorzrm, Blattidae, subf. Blnttinae, p. 23. 

Caverne de Jado, Karen country, 1,200-1.300 m. (L .  Fea, Janr. 1888). 

Cette intkressante espece est certainement un des Ortliopt6res presentant les 
caracteres les plus marquCs d'adaptation i la vie obscuricole. Elle a C t C  dCcrite tr&s 

compl6tement et figur6e par Mr. le P. I. Bolivar dans l'ouvrage citC ci-dessus. Elle 

n'est connue que par l'exeinplaire typique conserve au MusCe de Gtnes. 

Subfam. CORYDIINAE 

Gen. Miroblatta, Shelford. 

Ce genre avait CtC placC par Shelford (Gen. Insectorurn, 1910, p. 21), dans la 
sous-famille des Blattinae, lnais le regretti. e t  savant Orthopt6riste anglais n'en con- 
naissait que le rniile ; je donne ci-dessous la description d'une femelle paraissant, sans 
aucun doute, devoir &tre rapportCe B ce m&me genre et  qui prCsente des caracteres 
rappelant les Homoeogamia Burm., dlAmCrique; la for~ne  de la plaque sous-gknitale 
ne permet d'ailleurs pas de la ranger parmi les Blattinae. 

Miroblatta silphoides, n. sP. 

PI. XII,  figs. 10-14. 
Batu caves, near Kuala Lulnpur ( N .  A?tnandnle, 2-  1-16) ; burrowing in bat's guano 

stones, at entrance to caves. I P . a 

Assez grande espece, noirgtre, B facies de ColCopt6re ; antellnes et 
buccales brun fonck, un peu roussiitre; clypCus presentant une b a d e  blanchgtre tres 
nette. Toute la surface du corps couverte d'une 
assez fine ponctuation et d'une pubescence rousse, 
tr6s courte et serrCe ; sur Ie pronoturn, cette pube- 
scence est portCe par de petits tubercules arron- 
dis, luisants. 

Th~ . -T&te  entierement cachee sous le bord 
antCrieur du pro no tun^, assez itroite, brun noiriitre 
avec les pieces buccales rousses et  une bande 
blanche divisant le clypCus en deux parties presque 
'kales; occiput assez fortement bombC, brun fonci., 
luisant, vertex convexe, Ctroit, front peu bomb&, 
fortement rid6 et ponctui., garni d'une longue pub- 
escence rousse, dresske, Ccusso~l facial un peu aplati, 
fortement ridbponctue ; entre le front e t  1'~cusson. F,. ~ . - ~ i ~ ~ b l ~ t ~ ~  riiphoidcs, u. 9. 

Se t r o w  une tr&s profo~lde impression ayant i Femelle, x 2.5. 

peu ~ r $ s  la forlne d'une paire de lunettes. Cly- 
pkus Presque rectangulaire, B bord supkrieur arquC, bord infkrieur droit, partie 
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brun roux, un Peu plus large que la partie infkrieure, blanche; surface 
assez faiblelnent ponctuire e t  pubescente. Labre large, roux, avec une 6troite 
bande blanche basale i surface ponctuCe e t  fine pubescence rousse. 

Yeux noir verdgtre, trks Ctroits, allongCs un peu Clargis aux deux extrkmiti.s qui 
sent arrondies; les facettes, extremement fines, sont absolument imperceptibles g ull 

grossissement mown (40 diamktres). Taches ocellaires tr&s nettes, jaunstres, un peu 
bomb% situkes un peu au dessus des deux extr6miti.s de la profonde impressioll 
frontale. 

Antennes courtes, de 45 articles environ, tres foncCes 5 la base, devenant pr&s de 
l'apex blanch2tres ; I"' article assez gros, fortement renflC i l'apex, i pubescence fine, 
assez rare, e t  prhsentant pr&s de la base une petite surface bombCe, tr&s fineme~lt 
pubescente ; 2' article tr6s court, cylindrique, 3' allongC, trois fois plus long que le z', 

4' et  suivants tr6s courts, un peu dilat6s au sommet, presque glabres jusqu'au 12' 

environ, devenant ensuite finement pubescents e t  un peu plus allongCs surtout prhs 
de l'apex. 

Pikces buccales courtes et  fortes; mandibules noirgtres, i bord externe fortement 
convexe, rebord6 vers l a  base, bord interne arm6 de fortes dents triangulaires, au 
nombre de 3 i la mandibule droite, 4 h la gauche. 

Langue courte et  assez large, kpaisse, arrondie 5 l'apex. 
Maxilles courtes, i stipes larges, un peu concaves au bord externe ; lacinias courts, 

h bord interne tr6s fortement convexe, arm6 h l'apex de deux dents courtes et fortes ; 
galeas larges et  courts. Palpes courts, i pubescence rare et  assez forte, les deux 
premiers articles blanc jadngtre, les trois suivants brun foncb ; articles I et I1 trks 
courts, subglobuleux, I11 assez allongi., un peu deprimi., i bord externe subanguleux 
au milieu, IV un peu plus court que 111, assez fortement dilatC au sommet, V un peu 
plus long que 111, triangulaire h bord interne court, bord apical tronqui. droit, apex 
subaigu. 

Labium court, B pii.ce basilaire et  lnentum soudks en une grande plaque h b o d  
antCrieur sinu6, bords lat6raux assez fortement convexes dans la partie antkrieure; 
la soudure des deux pikes  n'est indiquire que par une rang6e de fortes soies et une 
difference de coloration, le basilaire proprement dit 6tant brun testaci., le rnentulll 
blanch2tre; palpigkre court, rectangulaire h bords un peu si11ui.s ; lobes tr+s courts) 
les externes larges, &pais, un peu aplatis vers Isapex, les internes en fornle de languette 
presque aussi large i l'apex q u ' i  la base ; pubescellce dressbe, rousse, rare sur le 
basilaire, presque nulle sur le palpighre, Pparse sur les lobes esternes. P a l ~ e s  assei! 

&llongCs, brun testaci. avec l'apex de chaque article blancli2tre, A pubescellce peu 
abondante, courte et  dressbe ; articles I e t  I1 kgaux, &pais, un peu di1ati.s 2 1'apex~ 
I11 une fois et  demie aussi long que 11, cylindrique, arrovldi i l'apex. 

T H O R A X . - P ~ ~ ~ O ~ ~ ~  trhs grand, large, A surface trPs bolnbke, avec deux 1lr0- 
fondes impressions longeant le bord antkrieur sur presque toute sa lol1Weur ; bard 
antCrieur ttks convexe, bord postkrieur presque droit, angles postbrieurs subaigus ; 
toute la surface est couverte de petits tubercules arrondis, luisants, plus vO1ulnilleux 
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,t ,,lus ;pars au fond del; i~nl,ressiotis latbrales ; pubescellce rousse, couch& e t  assez 
rare sur le disque, dress&, un peu plus longue e t  plus abondante le long du bord 
antbrieur. 

~ i . ~ ~ ~ ~ ~ t u n i  assez court, divisit en trois parties transversales ; l'antkrieure forme 
1111 ~ c u s s o i ~  triangulaire visible entre la base des itlytres, i surface botnbbe au  milieu 
et couverte de tuhercules se~nblables 5 ceux du pronotuln inais plus ~ e t i t s ,  e t  d'une 
pube.sce~~ce rousse ; partie inoyenize lisse, plus claire que l'i.cusson, s6pari.e de la partie 
postCrieure par une fine saillie ondulbe ; partie ~ostbr ieure  courte, i bord ~ostCrieur 
convexe, fi~iement chagrinite et  carbizbe au  milieu. 

Mbtanotuin de i n h e  longueur que le mbsonotuin, itgaleinent divisk en trois 
parties, par des saillies transversales; parties antkrieure e t  mCdiaue lisses, uli peu 
bolnbites au milieu ; partie postbiieure finement car6ni.e au milieu e t  ridbe transver- 
sale~nent ; bord postbrieur un peu sinuit. 

Dessous du thorax un peu bornbC, 5 pi6ces sclbrifiCes testacCes, B pubescence 
rousse ; le bord libre du pronoturn s'ittend tr&s largenzent, de  chaque cStC, au-deli des 
hanches antkrieures; sn surface infkrieure est tres grossi&rement polictuite e t  pu- 
hescente. Prosternuin btroit, rectangulaire ; en avant de lui, se trouvent les volumi- 
neuses pikes jugulaires, arrondies, presque noiritres. 

MCso- et ini.tasternuiiz larges, i bord postitrieur convexe, u ~ i  peu relevit, itchancri. 
au milieu, au nlktasternum ; lati.ralement, tous deux s'btendent jusqu'aux bpisternes 
correspondants, les enveloppant un peu en avant.  

Episternes et  itpi1n6res ~~rothoraciques rbduits 5 de petites pi6ces transversales en 
avant des haiiches antbrieures ; au mitso- et  au  inittatlzorax, les Cpisteriies sent assez 
dkveloppi.~, convexes, Clargis B l'extritn~itb, les i.pim&res sont tr&s petits, presque 
cachCs sous les i.pisternes, e t  de  nzCnze forizze qu'eux. 

Stig~nates protlloraciques grands, tr6s allongts, mbso- e t  ~izCtathoraciques beau- 
coup plus petits, presque ronds. 

A ~ ~ o ~ ~ ~ . - A b d o n z e n  trks large, brun, assez nettenlent carbnb au milieu en 
dessus. Tergites imbriquh, trks courts, s'klargissant du  I" au 4', se rCtrCcissant ensuite 
jusqu'i llextrClniti. ; leur surface est glabre, tr6s fiizement ridbe transversalenlent, 
sauf sur les bords latkraux qui sont un pen aplatis, pubescents e t  finenlent chagrin& 
et tubercu1i.s; les 7., Ht e t  qv tergites portent aussi quelques rangbes de poils raides le 
10% de leur hord posttrieur ; ce bord est presque droit du I" au  4' tergite, concave, 
un l)eu s i n k  sul. les chtks, jusqu'au 8', faiblenieiit convexe au  g' ; plaque suranale 
assez grande, arrondie, tr6s l~g6renzent CchancrPe h l'apex, i surface couverte de 

tuberculcs peu apparents e t  d'une pubescence rousse, dressbe. Sternites hruniitres, 
finelllent r ides-cl~a~rints,  avec une pubescence rousse, trks fine, couchite, prksentant, 
de cllaclue cc)tC., une petite inzpression lisse; 6 sternites visibles, le I" ktant absent, B 

postkrieur droit ou lig&rement concave; 7' steriiite formant la plaque sous- 

genitale assez grdnde, ii bord postbrieur sinu6 sur les ccitks, large la base e t  brus- 
quelllent rktrkcie; sa surface btant tres fortemelzt convexe, surtout dans la partie 
rktrkcie, apex arrondi. 
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Stiglnates situks entre les tergites et les sternites, c o n ~ p l & t e ~ ~ ~ ~ ~ t  cacllks sous 
l'angle postbrieur des sternites. 

Valves anales courtes, triangulaires, entierement cachkes sous la plaque sura- 
nale. 

Cerques courts, de 8 g 9 articles (leur extrkmite est briske) dont le est long, 
cylindrique, les suivants courts, di1ati.s au milieu ; pubescence raide, rousse avec 
quelques fortes soies apicales A chaque article. 

0 ~ 1 ~ ~ ~ ~ ~ ~ . - L ' o v i s c a p t e ,  long de 2 milliin&tres e t  cornpli.tement cachi. sous la 
plaque sous-gi.nitale, se trouve engain6 entre les replis inembraneux de la face interne 

de cette plaque. Ses valves sont inembraneuses, presque kgales coinme longueur ; les 
infkrieures sont un peu tordues sur elles-m6mes e t  prksentent au bord exterlle deux 
tubercules blanchitres entourks de brun, leur face interne porte quelques longs pails; 
valves supkrieures pliCes en forme de gaine antour des valves internes; celles-ci sont 

btroites, presque aigues A l'apex. La base des valves infkrieures est unir par une 
grande plaque arrondie, appartenant au 8' sternite. 

p A T ~ ~ ~ . - P a t t e s  courtes e t  fortes, brun noirPtre, 2 pubescence rousse assez 
abondante, surtout sur les tibias e t  sur les tarses. Hanches antkrieures allongkes, tr&s 
larges, face infkrieure e t  interne bombkes, pubescentes; face supkrieure plane, 
presque glabre; bord supkro-interne assez saillant, dilatk vers l'apex en un lobe 
arrondi. Trochanters ktroits, allongks, h pubesceilce abondante. F6murs assez 
&pais, h face infkrieure plane, armks de z 6pines apicales infkrieures, l'interne un peu 
plus forte que l'externe; bords infkrieurs portant une rangbe de soies raides, irrk- 
gulicres, beaucoup plus serrkes sur le bord interne que sur le borcl externe. Tibias 
courts, kpais, Glargis B l'apex, arinks de 9 Ppines trPs fortes, situ6es dans la partie 
apicale (4 supCrieures, I interne, z externes, 2 inf6rieures). Tarses trPs courts, B pu- 
bescence courte et raide ; nlittatarse kgalant Q peine les trois articles suivants rkunis ; 
5' article cylindrique, assez grele; griffes fines, peu incurvkes, Q pelotte presque nulle. 
Les 6pines du tibia sont tr6s fortes, kpaisses Q la base, un peu sillonnkes en des- 
sous, mais A bords infkrieurs lisses ; leur surface est trPs finenlent strike longitudinale- 
ment. 

Pattes intermkdiaires : hanches assez courtes h la face infkrieure, tr6s larges, leur 
bord supCro-interne dilati. en lamelle a sa base, bord supbro-externe peu marque, 
termink par un lobe ktroit, arrondi; face supkrieure 2 peille concave, un pen plus 
large que la face externe. Fkrnurs Cpais, un peu conlprimks, 2 face infCrieure 1)lalle 
et bords un peu arrondis, portant des soies seinhlables i celles des fkmurs anttrieurs, 
lnais inoins nombreuses e t  moins rPguli6res; apex arm6 de 2 &pines brunes, assez 
fortes, I externe supkrieure e t  I interne infkrieure. Tibias tr&s kpais, arm& de 16 

kpines dont 5 apicales ( 2  superieures, 2 infkrieures, I externe), 8 supkrieures ( 3  
externes, 3 inkdianes, 2 internes) e t  3 infkrieures ( z  exter~les, I illterne). Tarses assez 

semblables aux tarses antkrieurs, mais un peu plus longs. 
Pattes posti.rieures assez allongi.es inais trPs fortes ; llallclle~ et fklnurs a ~ a l l t  

peu pres la mCme forlne qu'aux pattes interlnCdiaires ; fCmurs arlnes seuletnent 
dlune kpine recourbke h 1lapex du bard supi.rieur exterlle, les herds 
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arrondis, peu inarquCs, h pubescence peu abondante, sans caract6re special. Tibias 

lollgs que les femurs, arrnis de 22 Ppines dont 5 apicales ( z  supbrieures, z 
infhrieures, I externe), 12 supCrieures (4 externes, 4 internes, 4 ini.dianes) et  5 inf6- 
rieures (3 externes, z internes) ; les Cpines mkdianes du bord supbrieur sont droites 
et plus longues qui les autres qui sont couchkes e t  un peu incurvkes. Tarses assez 

longs, h mCtatarse un peu plus long que l'enseinble 
des autres articles. 

ELYTRES ET ~ ~ ~ ~ s . - E l y t r e s  un peu plus courts 
que l'abdornen, h surface assez bornbie, couverte 
d'une fine ponctuation et d'une courte pubescence 
rousse, couchke ; la cBte est trPs saillante et, en des- 
sous, pr6s de la base, un repli vient couvrir en partie 
les 6pisternes et 6pirnPres mhtathoraciques, formant 

FIG. V1.-Miroblatta silphoides, 11. sp. 
Aile droite, x 4. 

une sorte d'hpipleure rudiinentaire. Bord antkrieur presque droit h la base, convexe 
ensuite ; bord interne presque droit, apex arrondi ; l'Clytre droit, la partie du bord 
interne recouverte par l'autre Clytre est lisse, arnincie, presentant une faible reti- 
culation irr6guli6re vers l'apex. La nervation est rkduite h une forte nervure situCe 
vers le tiers antkrieur de 1'Clytre et  se perdant rapidement, les nervures habituelles 
sont si~nplernent indiqu6es par les stries formkes par la ponctuation et  sont surtout 
visibles vers l'apex de l'klytre. . 

Ailes peu developpkes, presque reduites h leur partie antkrieure ; celle-ci est assez 
grande, h bords convexes, apex arrondi, de couleur jaungtre, rembrunie le long des 
bords antbrieur et interne; les nervures sont trPs marquees, Ppaisses h la base, lnais 
arrivant h se perdre vers l'apex dans une reticulation large et  irrbguliPre. Veine 
lnhdiastine simple ; humPrale trifurqui-e ; veine discoi'dale sinuCe h la base, portant 3 
rameaux dont l'anthrieur trifurquk e t  le mkdian bifurque. Champ posterieur tr6s 
petit, atrophii., occupC par 4 nervures dont la I"' bifurquke. 

DIMENSIONS.-Les principales dimensions de l'individu dPcrit sont les sui- 
vantes : 

1,ong du corps . . 25'5 mm. Fiinur ant. . .  5 mm. 
,, ,, pronot. . . 9.5 mm. Tibia ant. . . 3.5 mm. 

,, ,, . . I inm. FCrnur interm. . . 6.5 mm. 
hntennes . . 11 mm. Tibia interrn. . .  5 mm. 
Elytres . . 16.5 mm. FPinur post. . . 7.3 mm. 
Ailes . . 11 mm. Tibia post. . . 8.5 rnm. 

HABITAT.-J'ai trouvi. utl secolld exemplaire femelle de cette esp6ce dans la 
cr)llection Finot (Musium Paris), provenant de Born60 

Hien que trop cliffkrente de ~1.lzvoOlnttn petrophiln pour pouvoir en &tre considCre6 
rolnlne la femelle, cette esp6ce me parait devoir Ctre rapportee au m&me genre. Ses 
hlytles forternent convexes et  la forme de la plaque sous-gknitale rappellent les 
Hoflzorogtrrizia Hurm , dlAmCrique Sa place me semble donc gtre plutBt parmi les 
( or~~( lrr ir t rc~ que parmi les H l t r t t z ~ l ~ r c ~  coinme le pensait Sllelford. 
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Subfam. PANCHLORINAE. 

Gen. Leucophaea, Brunner 

Leucophaea striata, Kirby. 

PIS. XII-XIII, figs. 15-20, 
Lettcophnr~r s l r i r r l~  Kirby, 1903, A I Z I G .  iliirtg. N n t .  H i s t .  (7). XII,  p. ,378, 
Batu caves, near Kuala 1,umpur; burrowing in bat's guano at entrance to caves ( N .  

.411nar~dnlc,  24-16) ; nornhreux individus.-Batu caves, crawling under sodden log on 
ground ( N .  Annnrrdnlc. 2-i-16); on bat's guano on Hoar (N.  ~ l ~ t r z n n r l . 1 1 ~ .  r- i -16) ;  tr6s 
nombreux inclividus de taus les iges. 

(;oak Glap, Bukit Tapang, Biserat , on the walls of the inner cavern of caves (N. A~rrmrtd.rle, 

4 4 - 1 6 )  : I 8 ,  I Q et quelque jeunes individus. 

Espkce de taille moyenne, B coloration brun roux assez foncG et  uniforme, le bard 
interne des i.lytres presque transparent, la face un peu plus foncCe ; pattes et anten- 
nes plus claires. Pubescence rare, courte ; ponctuation trhs rnarquCe. 

T g ~ ~ . - T e t e  assez petite, faiblement d6gagi.e en avant du pronotuln; occiput 
tr6s court, h potlctuatioll fine e t  espacPe; sommet de la tPte peu convexe, presque 
car6nb transversalement. Face-triangulaire, rembrunie au milieu; front large, 
plat, h ponctuation assez forte, espacCe ; 6cusson facial sans limites prkcises, un peu 
bombi., i ponctuation plus rare que sur le front; joues limitkes par un sillon assez 
profond; clypPus trapi.zoida1, B limite supCrieure indbcise, environ trois fois aussi 
large que haut, bord infPrieur un peu car& transversalement e t  pr6sentant u11 petit 
sillon median; la tache brune, qui couvre 1'Ccusson facial e t  une partie du front, 
s'arrPte par une ligne nette au milieu du clypkus, dont la partie inferieure est trbs 

claire ; labre tr&s large, arrondi. Pubescence pres- 
que nulle sur toute la tkte, sauf sur les bords du 
labre qui sont frangPs de poils courts. 

Yeux allongks, noiritres, tr&s Ptroits, leur 
moitiC supkrieure s'klargissant un peu au-dessus 
de la fossette antennaire, leur moitiC inferieure j. 
bords presque parallcles ; bord externe presque 
droit, en contact avec le bord antPrieur du pro- 
notum; bord interne profondbment Pchancri. 
autour de la fossette antennaire; bord suphrieur 
faiblement convexe, formant deux angles arrondis, 
facettes tr&s petites. Ocelles blanch$tres, situks 
sous le bord supkrieur de l'oeil, dans l'angle 

~ I 1 . - ~ e l , r o p h n c l r  s l r i ~ , l n ,  ~ i ~ b ~ .  interne de la fossette antennaire ; la distance 

Femelle, x 3. qui les skpare de l'oeil est h peine &gale i leur 
propre diamittre. 

Antennes assez courtes, rousses, de 55 articles enviroll ; I" article assez grand, 
un peu dilati. au sommet, 2. court, cylindrique, 3' 1111 pen plus 10% qlle le 2', 4' au  lo' 

tres courts, un peu bvasks h lSapex: du 11' au 22' environ, les articles sent encore 
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plus courts, en forrne de rondelles un peu dilatCes an milieu ; h partir du 23', ils s'al- 
Iongent un peu et  deviennent moniliformes. La pubescence est rare sur les dix 
premiers articles qui sont luisants, presque glabres ; elle devient assez abondante sur 
les suivants et  est rousse et  dressie. 

Pi6ces buccales courtes, testackes ; mandibules fortes, larges, h bord externe forte- 
lllellt convexe ; leur bord interne arm6 de dents noir%tres, triangulaires, assez aigues 
tranchantes, au nonlbre de 3 h la inandibule droite e t  4 i la inandibule gauche; j. 
&aque mandibule, la dent infkrieure &taut suivie d'une sorte de talon B deux cr&tes. 

Hypopharynx court et tr6s Ctroit, formant une languette i. bords parallhles, 
arrondie i l'apex, h face supirieure car6ni.e. 

Maxilles i pi6ces basilaires longues e t  Ctroites, i angle externe peu saillant, 
arrondi , lacinias courts, trhs larges, 2 bord externe presque droit, glabre, bord interne 
trPs fortement convexe, garni de poils raides, apex arm6 de deux petites dents aigues, 
tr6s rapprochCes; galeas depassant un peu les lacinias, assez larges, formant h l'apex 
une sorte de capuchon garni en dedans d'une fine pubescence feutrke. Palpes assez 
courts, i article I trhs court, globuleux, I1 un peu plus long, dilate l'apex, I11 
allongi., un peu comprimi, ii bord supCrieur convexe, IV un peu plus court que 111, 
fortement dilati. b l'apex, V un pen plus long que 111, large, h bord supkrieur droit, 
bord infirieur un peu convexe, apex largement tronquh ; pubescence courte, dresske 
et peu abondante. 

Labium h pi6ce basilaire trhs large, son hord supirie~tr assez fortement concave, 
ses bords latCraux lamellaires, i convexit6 tr6s accentube ; lnentum trks large, h bord 
supirieur sin& ; palpig6re presque carri. dans son ensemble, profondkment sillonni. 
au  milieu ; lobes courts, les externes larges, i bord externe fortement convexe, apex 
arrondi, les internes petits, triangulaires. Palpes assez longs, i articles I et  I1 de 
longueur igale, un peu dCprimis, le premier faiblement dilati. i. l'apex, article I11 
igalant presque les deux autres rtunis, cylindrique, non dilatP B l'apex qui est arrondi. 
Pubescence trhs rare sur les pi6ces fixes, plus abondante sur 1 s  lobes externes e t  sur 
les palpes. 

T ~ o ~ ~ x . - P r o n o t u l ~ ~  large, un peu convexe, trhs fortement arrondi antkrieure- 
ment, son bord posttrieur assez fortement convexe au milieu, sinuC sur les cat&, 
formant avec le bord antirieur un angle trPs arrondi; surface brun rouss2tre uni- 
forme, assez ri.guli6rement e t  fortement ponctuie, avec quelques fines rides trans- 
verses vers le milieu du hord antirieur ; pubescence nulle ; bords finement rebordCs 
tout autour. 

Mksonotum en partie cacht sons le pronotum, son bord posterieur faiblement 
couvexe, prolong6 par une membrane transparente, tronquke carr61nent h l'apex et  
sur les c6tbs ; cette ~ ~ ~ e l n b r a n e  lihre, recouvre en partie le mi.tauotum; l'insertion des 
Glytres est reportke trcs haut, sous I'angle lateral du pronotum ; sur le disque, pr&s 
(le la ligne ~~l idiane,  se trouvent deux i~npressions assez profondes, allongkes longitudi- 
nalen~erlt. 

Mitanotun~ h bord posttrieur presque droit, pr&sentant, comlne le mksonotum, 
men~br:lne lil)re tlot~t le bord posttrieur est li.g(.rement biconcave, disque prbsen- 
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tant, deux impressions moins profondes e t   noi ins alIongies que celles du ln~sonotum, 
Dessous thorax testack, i pikes  sclCrifi6es tr6s i.troites par suite du rapproche- 

ment des hanches qui sont, surtout aux deux paires postbrieures, presque colltigues 
sur la ligne midiane. 

Prosternum ktroit, allong6, un peu klargi au bord antkrieur qui est droit et  porte 
un petit tubercule 1n6dian arrondi, garni de poils roux ; lnoitiC posterieure prksentant 

un profond sillon longitudinal. Episternes et 6pimPres trPs peu d6veloppi.s, formant 
deux piPces triangulaires, Ctroites, en avant des hanches antCrieures ; dans la mem- 
brane d'union, entre l'kpim6re e t  la hanche, se trouve un petit tubercule semblable 

nu tubercule mCdian du prosternum. Un stigmate slouvre, sur un petit nlalnelon 
membraneux, en arri6re de la hanche e t  en avant de 1'6pisterne mksothoracique; 
il peut Ztre consid6r6 comme appartenant au prothorax. 

Mksoster~luln petit, carrC dans son ensemble, pr6sentant en avallt une petite 
carPne anguleuse. MCtasternum tres rkduit, presentant un petit sillon longitudinal et 
deux iiivaginations profondes et presque contigues dans sa partie postCrieure. 
Episternes e t  Cpi~neres miso- et mCtathoraciques beaucoup plus diveloppks qu'au 
prothorax, formant, en avant des hanches, une grande plaque de forme quadrangu- 
laire assez rkgulisre, divis6e par une suture oblique ; les kpisternes prksentent au bord 
supkro-externe un kpaississement arrondi skpar6 par un profond sillon. I1 existe un 
seul stigmate, entre le mkso- et le mktathorax, occupant la mZme situation que le 
stigmate prothoracique. Pubescence rare, dressbe. 

ABDOMEN.-D~SSLIS de l'abdomen d6prim6, surtout chez le msle, dont le bord 
latkral des tergites est lamellaire; coloration testac6 roux, plus clair chez le m&le ; 
pubescence presque nulle. Forme des tergites semblable dans les deux sexes, sauf 
vers l'apex oti l'abdomen est plus ktroit chez le m2le; I" tergite assez long, pr6sen- 
tant  une suture transversale saillante vers le tiers antkrieur ; toute la partie post6ri- 
eure h cette suture est libre, recouvrant en partie le tergite suivant, la suture est 
un peu concave, le bord posthrieur convexe ; tergites suivants jusqu'au 7' prksentant 
une fo r~ne  analogue, rnais i bord posthrieur droit pour les trois premiers, puis 
lCg6rement concave; la largeur des tergites croit puisqu'au +', diminue ensuite jus- 
qu'au qL, la longueur est h peu priis Cgale du 2' au 7'  ; 8' tergite court, h bord 
postCrieur un peu sinuk, convexe au milieu chez la femelle, concave chez le mile, 
angles saillants ; 9' tergite tr&s court, convexe chez la femelle, presque droit avec une 
petite Cchancrure mCdiane cliez le mlle ;  10'' tergite formant la plaque suranale 
semblable dans les deux sexes, large, tr6s arrondie, dPprim6e avec, chez la fernelk 
une petite car6ne m6diane et une tr6s faible Cchancrure A l'apex, 11" tergite mem- 
l)raneux, arrondi, trPs petit, cachC par la plaque suranale. 

Dessous de l'abdomen roux testa&, dCprim6 vers la base, fortenlent convexe 
vers l'apex ; sternites visibles au nombre de 6 chez la femelle, 7 chez le ~n%le, prhsen- 
tant  pr6s du hord externe une petite ligne hrune oblique. Cornllle lea tergites, les 

sternites sont imbriquCs, libres sur presque toute leur longueur, la membrane unissallt 
,-haque sternite au sternite prkcCclent venant s'inskrer pres de la base, sur line ligne 
lnarquCe par ulle suture saillante. I" sternite nu1 dans les deux sexes; 2' sternite 
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assez grand, b bard postCrieur un peu convexe; 3' e t  4' courts h bord postkrieur 
Ikghrement convexe e t  droit, 5' e t  6' UII pen plus longs, h bord postCrieur concave ; 
chez la femelle, le 7c forrne une grande plaque sous-gCnitale triangulaire, B bords tr6s 

faiblelnent assez large~nent arrondie h l'apex ; chez le mhle, le 7' sternite es t  

plus long que les prCcCdents, i bord postCrieur Ptroit, concave, angles arrondis, le 8' 
forme la plaque sous-gCnitale assez petite, presque carrCe, h bord postkrieur droit e t  
angles fortement arrondis. Valves anales tres petites, en grande partie membraneuses 
accolkes sous la plaque suranale. Les stigmates s'ouvrent dans l'angle infCrieur de  
chaque sternite ( jusquli  la plaque sous-gCnitale exclusivement), tout  i fait a u  bord 
externe; ils sont recouverts par une petite plaque transparente arrondie, en forme 
d'opercule. 

Cerques courts, insCrCs dans l'angle basal de la plaque suranale, arrondis h la base, 
dkprilnits vers l'apex, leur bord externe assez forte~nent convexe, apex arrondi ; 10 

articles chez le mhle, 11 chez la fernelle, le I" assez long, les suivants tres courts, 
subkgaux, le dernier plus Ctroit e t  allongC surtout chez le m2le ; pubescence nulle en 
dessus, courte e t  serrke en dessous, formant une ligne transversale sur chaque article. 
Styles nuls. 

ORGANE COPULATEUR DU MALE.-1,'ensemble des pieces gknitales fait assez 
fortement saillie au-deli  de la plaque sous-gknitale e t  comprend : (i) une grande pihce 
infkrieure, divisCe dans sa moitik apicale en deus  parties dont la gauche chevauche 
par dessus la droite ; toutes deux sont larges, la premiere arrondie i l'apex, la seconde 
prksentant un petit crochet aigu ; (ii) reposant sur cette piece basale, se trouvent les 
pi6ces entourant l'orifice gknital, qui sont a u  no~nbre  de trois : h droite, une grande 
pi6ce membranense, conique, ter~ninke par une fine baguette chitineuse recourbke 
en crochet; au milieu, une petite pikce chitineuse arrondie, prPsentant deux saillie 
aigues au bord interne; i gauche, une piece quadrangulaire h bords chitineux, le 
bard supbrieur un peu arrondi, le bord interne kpaissi, noirLtre, dPdoublC en forme 
de V. I1 faut enfin signaler que la valve anale droite est assez fortement- kpaissie e t  
chitiniske i son bord posthrieur qui fornle un bourrelet saillant, arrondi. 

O V I S C A P T E . - O V ~ S C ~ ~ ~ ~  rudimentaire, entieren~ent cach6 par la plaque sous- 
gknitale. Valves infkrieures tres 16gPrement Clargies au  milieu, un peu rktrkcies avant  
l'apex qui est dCprim6 e t  tres faiblement incisk; leur base est fixCe sur une piZce 

transversale, i bord supbrieur arqui., reprPsentant le 8' sternite. Valves supkrieures 
et internes plus courtes que les valves infkrieures, arrondies i l'apex, les supCrieures 

plus larges que les internes. 1,es valves sont enti6relnent melnbraneuses, les infkri- 
portallt uue lkgere pubescence b la face interne. 

P * ~ ~ ~ s . - ~ a t t e s  testa& jaunztre uniforme, h pubescence tres rare. Pattes 
antkrieures : hanches allongPes, un peu con~prilnkes e t  rCtrCcies vers l'apex ; face 
exterm lkgi.re~nellt concave, face interne convexe ; bord supkrieur carCnP, lamellaire 

la lnoitiC distale, ternlink par un lobe apical arrondi. Trochanters L face 
I .  

''lferleure allol1g6e, assez fortement convexe. FCmurs compri~nks, assez courts, B 
face illfkrieure Plane ; bord supkrieur lkg&re~nent convexe, arrondi ; bords infkrieurs un 
peu l'externe presqcle droit, muni de quelques soies ; l'interlle un peu sinu6, 
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Portant sorte de peigne form6 de i j  yoins enviroi~, co~lrtes, spinuliformes, 
occupant un peu plus de la m0itiC apicale du femur; plus pr& de la base, ce 
bord porte 4 longues soies ; lobes apicaux externe et  iilterne armks dlune petite Cpine 

mobile, brune. Tibias trZs courts dilatCs en triangle, kpais h llapex, armks de Iz  
Cpines fortes, un peu courbkes, brunes, dont 6 situCes A la face interne (4 au bard 
supkrieur, 2 au bard apical), 2 vers l'apex de la face infkrieure, et  4 sur la face externe 
(2 mCdianes, z apicales). Tarses assez courts, presque glabres; I ~ '  article kgal aux 
trois suivants rkunis, ceux-ci tr6s courts;  tous quatre un peu dilatks en dessous i 
lJapex; 5' article assez long, cylindrique ; griffes courbes, fortes, avec une Ijelote 
arrondie entre leurs bases. 

Pattes intermkdiaires: hanches contigues sur la l~gne mtdiane, larges, corn- 
primCes, B face infkrieure convexe, face suptro-externe un peu dtprimCe, logeant le 
femur, face interne presque plane. le bord supkro-externe est peu marquC, incurvk en 
avant e t  se termine par un lobe apical assez petit, mais bien dktachk, saillant , le 
bord supkro-interne est fortement comprimk, lainellaire Trochanters et fkmurs 
ayant la mkme forme qu'aux pattes antkrieures, les fkinurs un  peu plus allongks, ne 
portant pas de peigne au bord infkrieur interne et  armks Q l'apex de deux kpines 
infCrieures et  d'une supkrieure interne ; le bord inftrieur externe porte en outre une 
kpine pres de l'apex. Tibias un peu compriints, assez kpais, mais cependant plus 
allongks que les tibias antkrieurs, arm& de 18 fortes kpines inskrkes sur les bords 
supCrieur e t  infkrieur et  autour de l'apex, de la faqon suivante . 8 sur le bord supkri- 
cur dont 3 mkdianes, 2 externes et  3 internes, j sur le bord infkrieur, 5 Q l'apex dont 
une sur la face interne ; l'kpine apicale infhro-externe est la plus longue , toutes ont 
sensiblement la m6me forme et sont arrondies en-dessus, sillonnCes en-dessous et 
finement denticulkes sur les bords infkrieures. Tarses semblables aux tarses atltkrieurs 
mais un peu plus allongks 

Pattes postkrieures: hanches e t  fkmurs presque selnblable5 aux intermkdiaires, 
les hanches encore plus larges, les fkmurs 
prksentant quelquefois deux petites &pine$ 
au bord infkrieur externe au lieu d'une 
Tibias beaucoup plus allongks, fa~blement 
tlargls & I'apex, arm& de 25 longues kpines, 
prksentant une disposition analogue h celle 
rencontrke aux tibias intermhdiaires (1.3 au 
bord supCrieur, 7 au bord infkrieur, 5 apl- 
cales). Tarses un peu ~ l u s  longs que les 
tarses intermkdiaires, de forme semblable 

ELYTRES ET AILES -0rganes du vol 
bien dkveloppks dans les deux sexes, lie 

FIG. " III.-L cucopXaca driat,*, g ,r,,, 
depas~atlt Par l'apex du 7' tergite chez 

Nervatlon de I,elytre et de ]saile droits, 4. mile, atteignant parfols, cllez la felnellel 
lIextrGmiti. de l'abdomen Elytres de cou- 

le"r brull r o u s ~ t r e ,  fonci: la base, presque transparent vers l'aljex et lc 
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interne, surtout i l'klytre droit ; bord externe fortement convexe vers la base, puis 
I&g$rerment sinuC, bord interne droit, apex largement arrondi ; chez le male, l'klytre 
est un peu plus large que chez la femelle, i bord antkrieur i peine sinuk. Nervation 
assez variable, les nervures peu saillantes, se perdant vers l'apex e t  au bord antbrieur 
au milieu de nombreuses fausses nervures ; les espaces internervaires sont occupks, 
dans la moitik proximale, par une ponctuation bien inarquke, sur un ou deux rangs, 
dalls la moitik distale, par de ~lombreuses veir~ules perpendiculaires aux nervures. 
Veine discoidale 1111 peu sinuke, portant 8 k I O  rameaux peu distincts des fausses 
nervures et ne comtnenqant qu'assez loin de la base, laissant un espace garni seule- 
ment d'une ponctuation assez rkgulikre ; veine mkdiane bifurquke vers le tiers apical, 
portaut 4 i 6 rameaux parallkles, presque tous divisks k nouveau une ou deux fois. 
Champ anal assez large, ovoi'de, occupk par 8 i 9 nervures subparallkles dont les 
intervalles sont reniplis par une assez forte ponctuation sur deux rangs. 

Ailes un peu plus courtes que les klytres, transparentes, un peu re~nbruuies vers 
l'apex et le bord antCrieur ; veirie mkdiastine presque droite, portant 6 i 7 raineaux, 
veine midiane hifurquke vers l'apex, ses denx rameaux i leur tour divisks; veine 
ulnaire postkrieure 1111 peu convexe, portant 9 A I O  rameaux parallkles, sinuks, le 
dernier une ou deux fois bifurquk ; champ postkrieur occupi: par une quinzaine de 
nervures simples. Servules assez peu nombreuses, simples, perpendiculaires aux 
nervures. 

DIMENSIONS.-Les miles sont, chez cette espcce, beaucoup plus petits que les 
femelles ; leurs dimensio~ls respectives, assez peu variables, sent les suivantes : 

d 0 8 9 

1,ongdu corps. . 15-16.5 min. zo-zz mn1. Fkm. ant. . . 2-2.2 mm. 3-3'2 mm. 
, ,, pronot. 4-4'5 mm. 5-5'5 mm. Tibia ant. . . 1-1.1 mm. 1'5-1'7 mm. 

Elytres . . 8-9 mn1. 13-15 mm. Tibia interm. 2.1-2.3 ium. 2.6-2.8 mm. 
Ailes . . 5'5-6 ~ n m .  10.5-IZ mm. Tibia post. . . 3.5-3.7 mm. 4.5-4.8 min. 

H ~ E I l ~ a ~ . - c e t t e  espece a kt6 dkcrite par Kirby sur des individus provenant de 
Selangor et trouvks en dehors des grottes. D'aprks la description, trop breve comme 
celle de Par~ndtes t~~nmmeizn  ~riziccr~zdalei, les individus lucicoles sembleraient un peu 
plus co1ori.s et peut-Ctre un peu plus grancls que les cavernicoles. J e  n'ai malheureuse- 
merit pas eu la possibilitk de les coinparer. Les individus de Jalor e t  ceux de Selailgor 
ne m'ont paru inontrer aucune diffkrence ; dans les deux grottes, le nombre des jeunes 
recueillis ktait considkrable par rapport i celui des adultes. 11s prksentent, dans les 
dew sexes, des styles au 9' sternite. 

Fam. PHASGONURIDAE. 

Subfam. RHAPHZDOPHORZNAE.  

Gen. Rhaphidophora, Serville. 

Ce genre comprend un assez grand nombre d'espkces habitant la rkgion indienne 
et indo-austrdienne ; la plupart ont des liabitudes obscuricoles nlais cluelques-unes 
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d'entre elles seulernent ont C t C  rencontrCes dam les cavernes.' Ces formes rCellement 
cavernicoles ne different du reste que par des caract6res de tr6s faible importance des 
formes lucicoles voisines ; celles-ci ont d'ailleurs, je le rCp6te, le facies et les nloeurs 
d'especes cavernicoles et, de m&meque les Tvoglophilzrs dlEurope, pourraient se rencon- 

trer B la fois dans les grottes e t  dans les endroits humides B l'air libre. Des trois 
esp5ces dkcrites ici, deux sont franchement cavernicoles, la troisiPme a CtC rencontree 
dans la jungle. 

Rhaphidophora cavernicola, Chopard. 

P1. XIII, figs. 21-28. 

Rhaphidophora cnvcrnicoln. Chopard 1916, Bull. Sor. eprl. Fr . ,  p. 114. 
Rhaphidophorn gmcilis .  Grifini 1915, Atli. Soc. it. Sc.  nat. ,  p. 96. 

Langkawi Id. (in cave), off W. coast of Malay Peninsula ( B .  H.  Br~xlo~z) ; z 8 ,  I Q 

Grande e t  forte espece ; couleur roussfitre presque uniforme, les fCmurs postbrieurs 
marqu6s de nombreuses stries obliques un peu plus foncCes que le fond ; pubescence 
rare e t  extrfmement fine. 

T ~ ~ ~ . - O c c i p u t  peu bomb6, roussfitre vein6 de brun, front tres court, dCclive ; 
rostre frontal brun, assez allongC, Ctroit, tr6s lCg6rement CchancrC au sommet et 
sillonnk sur toute la longueur de sa face supkrieure ; base portant deux grandes taches 
ocelliformes blanchfitres, trks nettes. Face tr6s large dans sa partie suphrieure ; 
Ccusson facial brunLtre, environ trois fois plus large que long, assez fortement bomb& 
au milieu, assez Ctroit entre les antennes et  portant une tache ocellaire nette; au 
dessus de chaque angle du clypeus se trouve une petite impression arrondie ; clypCus 
trapkzoidal, assez large au bord supCrieur, presque moitii. plus Ctroit au bord 
inf6rieur; bord supCrieur lCg6rement sin&, bord infbrieur biconcave, bords IatCraux 
tr6s profondCment 6chancri.s un peu au-dessus du milieu ; disque faiblement carCnC 
transversalement et  prCsentant deux petites impressions prcs de la ligne mCdiane, au 
dessus de cette carene. 1,abre assez allongk et assez fortement incise B l'apex. 
Pubescence presque nulle sur le crLue et  sur la face, sauf aux bords du labre. 

Yeux petits, noirs, placCs tr?s en avant le long de la fossette antennaire; bord 
externe convexe, bord interne droit, surface tr6s fortement saillante en avant, l'oeil 
Ctant tr6s cornprime dorso-ventralement ; longueur n'atteignant pas tout 2 fait le 
diametre de la fossette antennaire ; plus grande largeur Cgale B peine k la InoitiC de la 
largeur des joues en arri6re de l'oeil. Taches ocellaires tr6s nettes, blanc nacrk, pro- 
bablement fonctionnelles. 

Antennes environ six fois plus longues que le corps, rousses, B pubescence assez 
abondante sauf sur les trois premiers articles ; article I trks large, un peu dCpriln6; i 
bord interne fortement renflC et venant presque au contact cle l'article correspondallt 
de l'autre antenne, bord externe droit, bord apical sinuC; face supCrieure un peu 
velue, face infCrieure glabre; article 11 cylindrique, lln peu CtranglC au-dessus de 
base, I11 un peu plus long que 11 e t  moins Cpais, IV B peine moitiC de 111, V et 
suivants cylindriques, tres courts. 

- .- - - - - -- - - - .  

I [So far as  my experience goes, those species of this genus which live jn caves are found only llnrler stones Or ill  
holes in the floor, while P,zrodieslm,n,nena lives unshelterrd on the walls and floor. N. A.1 
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pi&ces buccales : lnandibules tr6s fortes, pyramidales h ar&tes nettes, face externe 
plane; apex bidenti., bord interne noir, h double crite dentite. 

Hypopharynx large, plus court que le labium, litg6rement Cchancre au sornmet. 
Maxilles fortes, 1 pikes  basilaires saillantes, faihlement anguleuses au bord 

externe; lacinias larges, h bord externe forteinent convexe, apex tridente, la dent 
rni.diane un peu plus courte que les deux autres;  bord interne peu convexe, i 

serrhe mais peu allongite ; galeas assez ittroits, un peu plus longs que les 
laciLlias. Palpes trhs longs, j. article I court,dilatit, I1 une fois e t  dernie aussi long 
que I, Cgalement dilate h l'apex, I11 tr6s allongit, grCle, un peu incurvit, IV un peu 
plus long que 111, tr6s gr$le h la base, faiblement dilatit vers l'apex, V 1Cg6rement 
plus long que IV, un peu incurvi. et  s'epaississant jusqu'h l'apex, pubescence peu 
abondante. 

Frc. 1X.-Rhnphidophorn cavernicoln, Chop. 
T&te et thorax, face dorsale et profil, x 4. 

Labium peu allongi., & piPce basilaire large h bords latkraux fortement sinues, i 
hord apical concave; l~lentum assez htroit, presque aussi long que large, bard 
supkrieur anguleux; palpighre aussi long que large dans l'ensentble, tr6s profondit- 
ment divisit au lnilieu jusqulj. la base; lobes internes assez ittroits, triangulaires; 
lobes externes itpais, bard externe peu convexe, apex muni d'une petite fossette A 
pubesceilce feutri.e; palpigere assez grand et bien lirnitir, h bord libre arrondi, 
I'alpes tr6s grands, h article assez court et  dilate h l'apex, 2' article aUong6, un 
Peu ditprimit et renfle au milieu, 3' un peu plus long que les d e w  premiers rCunis, 
assez fortemeilt dilate A l'apex. Pubescence dressite, assez rare sur les pibces du 
labium, 1'1~s abondante et tr6s langue sur les lobes externes, peu abondante sur les 
palpes. 

f i o ~ ~ x . - ~ r o n o t u m  assez large, h bord antirrieur assez fortement convexe, bord 
I'ostCrieur peu convexe au milieu, lPg&rement sin& latkralement ; lobes IatCraux 
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klevbs, bard infbrieur convexe, angle posterieur un peu obtus, arrondi, angle ant&ieur 
11~1, le bard infkrieur rernontant obliquement depuis le milieu ; les bards antbrieur 
e t  latbraux sent rebordis et garnis d'une pubescence e x t r h e m e n t  fine et courte. 
Coloration roussgtre, uniforme, le disque presentant quatre petites impressions 
arrondies en avant et un peu au-dessous du milieu ; les lobes latkraux portent une 
impression a~lalogue un peu en dessous de l'impression antkrieur du disque; pubes- 
cence trPs fine, rare sur le disque, plus abondante sur les lobes latkraux. 

~ k s o n o t u i n  i bord posthrieur plus fortement convexe qu'au pronotum, unpeu 
concave sur les cbtbs, lobes IatCraux ilevCs, ii bord infkrieur lkgcrement convexe en 
avant, droit e t  un peu oblique dans les deux tiers postCrieurs. 

M6tanotum de lnPine longueur que le inCsonotum, i bord postbrieur faiblement 
e t  rCgulii.re~nent convexe ; bord infkrieur des lobes latCraux de mC~ne forine qu'au 
m6sonotum inais avec l'angle postirieur plus arrondi et la partie convexe en avant un 
peu plus longue. 

Dessous du thorax jaungtre, A pubescence rare. Prosternum assez Ctroit en 
arriPre, tres ilargi en avant, forinant une grande plaque triangulaire, sillonnCe 
longitudinalement au inilieu; en avant, de chaque cat6 du cou, se trouve un gros 
tubercule h surface sclCrifiCe, un peu CchancrC en arrihre. Episternes et Cpimcres, 
ainsi que le stiginate prothoracique, enti6rement cachks sous les lobes 1atCraux du 
pronotuin. 

MCsosternuin assez large au milieu, rCtrCci en avant e t  en arri6re oh il se terlnine 
en une plaque triangulaire un peu saillante ; la partie mkdiane, tres profondCment et 
largeinent sillonnbe, est percCe de trois invaginations formant les a p o d h e s  ; partie 
antirieure kpaissie e t  forteinent saillante. Episternes larges, courts, A bord anthrieur 
saillant; 6piini.res tr$s courts, formant seulement un petit bourrelet en arri6re des 
Cpisternes ; stiginates petits, en partie caches sous le mCsonoturn. 

Mbtasternuin tres Ctroit, venant en pointe en arriere et ~rofondbment sillonnk 
longitudinalement, la partie postCrieure s'ilargissant un peu en arribre des hanches 
postCrieures et se divisant en contournant 1i.gi.rement celles-ci. Epimhres et Cpister- 

nes un peu plus lo~lgs qu'au ~nCsothorax, bord infkrieur des k~isternes lCg&rement 
convexe. 

. k B ~ ~ > ~ ~ ~ . - - X h c l o r n e n  allongk, un peu cornprim6 vers l'apex, roussgtre ell dessus, 
jaun5tre en dessous ; pubescence tr&s fine e t  peu serrCe, tr&s courte sur les tergites, 
un peu 111~s longue sur les sternites. Tergites rkguliers, chez le m2le, jusqu'au 8 ,  

bord postirieur faiblement convexe ; le 9'' dbborde 1CgZrelnent en arribre le Rc,  et est 
un peu a ~ ~ g u l e u x  au inilieu ; 10'' tergite large, b bord postkrieur un peu co~lcave, bords 
latCraw obliques ; sa partie mkdiane est aplatie, formant deux petites arttes obliques, 
peu saillantes; 11' tergite tri.s allongC, A bords presque parall&les, h apex arrondi; 
valves anales larges, triangulaires, aplaties h la face externe e t  appliquCes colltre la 
plaque suranale (11' tergite). Sternites jaungtres, i bord ~ostCrieur droit, uli peu 

rembruni ; le I" trbs ktroit, entre les hanches postkrieures, les suivants trois h quatre 
fois plus larges clue longs, de longueur i peu prZs rkguli6re ~ U S ~ U ' ~ U  8', celui-cj ull Peu 
plus court que les pri$cbrleilts; (1' sternite grand, b cirtGs un peu sinubs, tronquk 
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rapex et portant, pr6s de la ligne mkdiane, les styles qui sont separks par un espace 
kgal g la rnoitik de leur propre largeur ; pubescence courte, dressbe, peu abondante e t  
laissant au milieu des sternites, surtout les 7' et 8', un espace glabre, luisant ; latk- 
ralement 2 ou 3 longues soies sont inskrkes sur le bord postkrieur de chaque sternite. 
Styles longs, assez Cpais et arrondis L la base, 1Cg6rement aplatis apr6s le milieu ; 
vus de Profil, leur bord supbrieur est un peu concave, leur bord infhrieur presque 
droit et remolltaut obliquen~ent un peu avant l'apex. 

Chez la femelle, les tergites ont la m6ine forme que chez le mile, inais l'extr6mitC 
de l'abdomen est un peu plus Ctroite, le 9' tergite est un peu saillant mais convexe 
et non anguleux an milieu, la plaque suranale est plus ktroite au sommet, presque 
triangulaire ; les sternites prksentent 1111 bourrelet blanchitre, luisant, et  sont faible- 
~nent carCnks longitudiualement du 4' au 7' ; ils portent, coinlne chez le mile, une 
pubesceilce fine et  quelques soies latkrales insbrkes sur le bord posterieur ; le I" 

est tr6s court, les suivants sont h peu pr6s bgaux jusqu'au 7', celui-ci est presque 
double du prCcCdent, h bord postkrieur lkg6rement concave, bords latkraux con- 
vexes; plaque sous-gknitale tr6s petite, triangulaire, prolongke en une fine pointe 
aigue. 

Cerques assez longs, h pubescence fine et  longues soies dressees extrkmement 
tbnues. 

ORGANE COPULATEUR DU ~ ~ ~ E . - - L ' a p p a r e i l  copulateur, enticrernent cachC par 
la plaque sous-gknitale, ne conlporte aucune pi6ce sclkrifike; il forme une masse 
compl6tement men~braneuse prksentant, du dessus, uue piece inkdiane triangulaire 
divisbe j. I'apex en trois lobes, et  deux petits lobes latCraux ; en dessous se trouvent 
une grande pi6ce mCdiane quadrangulaire e t  deux grands lobes latkraux triaugulaires 
l'enseinble est enti6rement nlutique sauf A la face infkrieure qui prksente quelques. 
poils tr6s fins et deux rangCes de .j h 6 spinules pr6s de la ligne inkdiane du lobe 
lnbdian de la pi6ce triangulaire supbrieure. Le canal kjaculateur dkbo uche entre 
ces pikces et est indiquC par deux replis sous la grande pi6ce quadra ngulaire infC- 
rieure. 

~v~scA~TE.-Ovisca~~te  court, ne dkpassant pas la nloitik de la longueur du corps, 
ull Peu arquk ; valve supkrieure tr6s large L la base, L bord supCrieur uu peu renflk 
la base, puis assez fortement concave jusqu'i l'apex qui est arrondi ; bord inferieur 
faiblelnellt convexe, presque droit vers la base. Valve infkrieure assez ktroite, un peu 
lncurvbe ; la base elle se terinine en une partie ineinbraneuse venant rejoiildre la base 
de la plaque sous-gbnitale ; son apex est peu aigu, son bord inferieure arm&, un peu 
avallt l 'a~ex de cinq dents larges, aplaties; la face externe prbente, dans la m&me 
ri.gioll, une ca rhe  assez saillante, arinke de cinq spinules aigues. Valve interne 
btroite, atteignant la partie apicale dentke de la valve infhrieure. 

P * ~ ~ ~ s . - ~ a t t e s  concolores, fineinent pubescentes. Pattes antCrieures : hanches 
courtes face externe glabre, fortement concave; bord antkro-externe carCnC 

et ar1n6~ ~111 peu au-dessus du milieu, d'une petite kpine brune; face interne velue, 
arrOndie~ mais faisant saillie vers la ligne mirdiane, l'ensemble de la hanche Ctant tr6s 
fortement transversal; les deux hanches anterieures ne sont skparees que par un 





d 0 a' 0 

1,ong. du corps. . 27 mm. .31.5 mm. F h u r  ant .  . . 1.3 mm. 15 Inm. 
,; pronot. 8 . j  mm. o m ~ n .  Tibia ant .  . . 14 mm. 16 ~ n m .  

Antennes . . ellv.  IS^ mm. Fkmur in ter~n.  . . 12.5 mnl. 1-1 mm. 
Cerques . .  12 mnl. 12 n ~ m .  Ftnlur post. . . 28 mm. 31 mm. 
Oviscapte . . 16 ~ n m .  Tibia post. . . 2S.j mln. 31'5 nun. 

Cette espPce est voisine d e ' ~ .  gvacilzs Brun., des iles Philippines, mais elle en 
diffire par sa taille plus faible, les cerques plus courts, les f61nurs postkrieurs  noi ins 
grtles, l'irperon supitrieur iilterne des tibias postkrieurs atteignant l'apex du mktatarse. 

Rhaphidophora mulmeinensis, Choparcl. 

P1. XIII,  figs. 29-32. 

Rhnphidophorrr n ~ ~ c l n ~ e i ~ r e ~ r s i s ,  Chopard 1916, Bull Soc.  c ~ r l .  F r  . p. 116. 

Farm Cal7es, rlcar \loulmein, in 1,urrow under stones i n  depth of largedark cave (F. H. Gmvely ,  
Nov. 19x1). I d . 

EspPce de taille probablenlent moyenne (20 h 25 mm.), de forme assez trapue, A 
coloration rouss2tre presque ~ulifornie, un peu rembrunie sur la t t te ,  le thorax e t  les 
pattes; pubescence presque nulle sur le corps, peu abondante sur les appendices. 

T ~ T E . - T & ~ ~  un peu moins large que le pronotuin en avan t ;  occiput bomb&, 
luisallt orni. de cinq bancles br~ules  trPs btroites ; rostre frontal assez grand, i.troit, 
un ~ e u  i.challcrh B I'extrCmiti. qui est arrondie, as:ez 1)rofondkment si1lonni.e presque 
jusqu'i la base; sa face supkrieure ponctube et  pubescente, faces lathrales portant, i 
la base, une grande tache ocellaire blanche, nette e t  venant tr&s prhs de la ligne mi.- 
diane. Face assez large, bombbe, renlbrunie sous les yeux, A pubescence presque 
nulle; 6cusson facial environ deux fois plus large que haut, ternlini., entre les antennes, 
en un petit tubercule qui porte une tache ocellaire ovale, placCe sous le rostre frontal ; 
clyp6us trapi.zoi'da1, h c6ti.s rPtrCcis au milieu, labre un peu allongi., bchancr6 L l'apex, 

borcls latCraux coilvexes, garnis de longs poils. 
Yeux petits, coniprim6s nnti.rieurement, p lack le long de la fossette antennaire ; 

leur borcl externe fortement convexe, les deus  extr6miti.s subanguleuses. Ocelles 
blanc nacrP. 

Anteilnes I" article assez grand, jaune pile avec les bords interne et  externe 
tac11eti.s de brun; bord interne presque droit sur sa plus grande longueur, puis in- 
%chi en dedans vers la base, borcl externe faible.nent concave dans la nloitiC apicale, 
ull peu renflC vers la base ; 2" article petit, un peu renflk, .<' cylindrique, allongC, 4' et  
snivants un peu plus courts que le 3' ; pubescence fine, assez abondante sur les deux 
I)remier,s articles, kparse sur les suivants. 

pieces buccales testackes, courtes ; lnandibules fortes, A bord interne noir, denti., 
maxilles L pieces basilaires faisant forte~nent saillie e t  arrondies au  bord externe; 
lacinias cleus dents apicales dont la seconde plus courte, e t  une dent a~~thapicale  
tres fine et tr+s longue ; galeas btroits, arrondis A l'apex ; palpes tr$s longs, L article 
I court, glohuleux, I1 un peu plus long, I11 allongi., assez Cpais, un peu courbe, 
hrllllktre ]'apex, IV un peu plus long quc 111, grcle, un  peu dilatk dans le tiers 
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apical, V un tiers plus long que IV, faiblement dilate h llapex. Labium 
basilaire large, tr6s courte, B bord antbrieur fortement convexe, palpig6re profon- 
dkment sillonnb, h lobes tr6s courts, les internes petits, triangulaires, les externes 
subaigus, h bord externe peu convexe; palpes i I" article assez court, 2'. presque 
double du I", 3' Cgal au moins aux deux premiers rCunis, trPs gr@le, B peine dilati. vers 

l'apex. Pubescence presque nulle sur le labium, fine et peu abondante sur les palpes. 
THORAX.--Pronoturn h bord antkrieur assez fobrtement convexe, bard posti.rieur 

convexe au milieu, faiblement sinuk sur les c6tCs ; lobes lateraux klevks, bard 
infkrieur assez rkguli6rement convexe, i angle antkrieur tr6s arrondi, post&rieur 
o b t ~ ~ s ;  bords antCrieur e t  latkraux finenlent rehordCs. Coloration roux fonck, un peu 
rembruni le long des bords antCrieur et postkrieur ; pubescence presque nulle sur le 
disque, soyeuse e t  couchke, blanchLtre, sur les lobes lattraux ; les hords antCrieur et 
lateraux garnis de poils tr6s courts, raides e t  espacCs. 

Mksonotum ?I bord posthrieur fortement convexe au milieu, sinuC sur les c6tCs; 
bord infbrieur des lobes 1atCraux formxnt un angle tr6s arrondi un peu en avant du 
milieu, renlontant ohliquemeilt en arriere, arrondi en avant. 

MCtanotum peu convexe en arriPre, i lobes latkraux 1111 peu moins ClevCs qu'au 
inksonoturn, leur bord infCrieur droit, un peu oblique en arriPre et arrondi en avant. 

Dessous du thorax hlanchLtre, h pubescence rare. Prosternum assez large, un peu 
rCtrkci en arri6re et sillonnh longitudinalement au milieu. MCsosternum profondC- 
ment sillonrlk transversalement au milieu, termink en arriZre en une lame Ctroite, 
anguleuse et un peu saillante au sommet, sillonnke au milieu. 3lCtasternum assez 
large, profondCment sillon116 longitudinalement. Episternes e t  CpimPres compl6te- 
ment caches, au prothorax, sous le lobe latCral clu pronotum, le stigmate hgalement 
plach sous ce lobe; au ~nCsothorax, 1'Cpisterne est assez grand, trZs large, i bord 
inferieur droit, llCpimPre forme un bourrelet peu visible, le stigmate est presque 
entiPrernent dCgagC; au mCtathorax, tpisterne et Ppim6res sont bien visibles, en 
bourrelets sCpar6s par un profond sillon. 

A ~ ~ O ~ s N . - T e r g i t e s  h bord ~ostkrieur rhguliPrernent e t  faiblement convexe 
jusqu'au 8', celni-ci, ainsi que le qL, un peu plus convexe a11 milieu et faiblement 
sinuC sur les cdlks, 10' B bord postkrieur tronquk et  un peu concave, bords latCraux 
obliques, partie mCdiane d6primi.e et prCseutant deux car6nes obliql~es latbrales allant 
de la base aux angles du 11'. tergite, celui-ci est assez allongk, arrondi i 1' apex, ufl 
peu dCprimk sur la ligne 1nCdiane ; valves anales triangulaires, peu aigues 2 l'apex. 
Sternites bombCs, h bord postbrieur droit, le 9' tronquk i l'apex, portant les styles 
~ 6 ~ a r i . s  par un espace Cgal au lnoins au double de leur largeur ; styles assez grand% 
comprimhs, subaigus i l'apex, assez larges h la base, les bords su~krieur et infbrieur 
carCnCs dans la partie apicale. Cerques assez longs et gr@les. 

ORGANE C O P U L A T E U R . - ~ , ' ~ ~ ~ ~  de conservation du tyf i r  Ctudii. IIC perlnet Pas 
l'Ctude des pi6ces ghnitales. 

P A T T E S . - P ~ ~ ~ ~ S  anttrieures: hanches colnprim6es vers la face externe~ trks 
allongkes transversalement ; face externe armCe d'une Cpine assez courte, face interne 
arrondie, saillante, B bord apical formant une dilatation t r ia~l~ulai re  : trochanters 
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;Illongi.s, plus larges i l'apex q u ' i  la base. FCmurs assez forts, un peu renflks j. la 

base, legCrement incurves, rembrunis vers l'apex ; lobe gkniculaire interne arm6 d'une 
Cpine mobile, fine, assez longue. Tibias de mkme longueur que les fkmurs, faiblement 
comprilnks, un peu Cpaissis A la base, arm& en dessous de deux Cpines externes e t  
drul1e kpine interne, toutes trois assez fortes, subkgales, les externes plackes au  milieu 
et un peu au-dessous du quart infkrieur, l'interne un peu au-dessous de la supPrieure 
externe; Cperons au nombre de deux, B la face infbrieure, l'interne un peu plus long 
que lVexterne. Pubescence roussgtre, fine e t  abondante sur les fkmurs et  les tibias. 
Tarses assez bpais, comprimPs; mktatarses kgalant presque l'ensemble des autres 
articles, garnis en dessous, jusqu'au tiers apical, d'une double ranghe de poils raides, 
spinuliformes; 2' article court, glabre en dessous; 3' article plus court que le z",  4' un 
peu plus long que les deux prCcCdents rCunis, 1Pgbrement dilatk B l'apex. 

Pattes intermCdiaires : hanches inermes, un peu concaves B la face externe, moins 
allongkes transversalement que les hanches antkrieures. FCmurs et  tibias semblables 
aux fkmurs et tibias antCrieurs, les fCmurs armks de cleux Ppines apicales, l'interne 
un peu plus longue que l'externe ; tibias arm& : en dessus, de deux Cpines sur chaque 
bord, les externes un peu au dessous des internes, la I" iiiterne tr&s petite; en des- 
sous, de 3 kpines externes situCes dans la moitik apicale, la I" plus forte que les autres, 
et d'une kpine interne placke en face cle la inkdiane externe ; apex arm6 de 4 kperons, 
les infkrieurs plus longs que les supkrieurs. Tarses semblables aux tarses antbrieurs. 

Pattes postCrieures : hanches courtes, aplaties i la face externe, arrondies Q la 
face interne, assez kcartkes; trochanters cylindriques, trbs courts. FCmurs assez 
courts, Cpais, sans partie apicale filiforme, A bords infkrieurs mutiques; apex arm6 
d'une petite kpine gkniculaire interne; face externe ornke de nombreuses bandes 
brunes obliques. Tibias un peu plus courts que les fkmurs, rembrunis B la base, 
sillolln6s en dessus, arm& sur chaque bord supkrieur de 25 kpines environ, assez 
petites, serrkes et rCgulibres, atteignant presque la base du tibia ; la derniCre Cpine, 
apicale, skparke de la prCckdente par un espace un peu plus long que I'espace entre 
les autres kpilles ; Cperons fort, les externes plus courts que les internes ; infkrieurs 
courbes, spiniformes, interlnCdiaires doubles des infkrieurs, un peu courbi.~, sillonnks 
en dedans, supCrieurs beaucoup plus longs, droits, crochus Q l'apex ; le supkrieur 
Interne atteignant I'extrCmitC de la dent apicale du mktatarse. Tarses assez courts, 
le mktatarse presque Pgal B l'ensemble des autres articles, cornprim&, u11 peu dilatk Q 
I'a~ex, bord supCrieur B peine arquP e t  arm6 de 6 petites kpines serrCes; dent 
apicale forte, depassant l'apex du z' article, un peu dilatCe h la base; face infkrieure 
du lnktatarse garnie, dans la moitiC basale, de deux rangkes de fines spinules; autres 
articles conlllle aux pattes antkrieures et  intermi.diaires. 

D ~ ~ f ~ ~ s ~ o ~ s . - ~ i i n e i l s i o n s  principales du t y p e  dkcrit : 

140ng. du  corps . . 17 mln. Femur ant.  . . 6.5 mm. 
,, ,, prollot. 5, j mm. Fkmur post. . . 14 mm. 

Cerques . . 6.5 min. Tibia post. . . 13 mm. 
' 

d ~ s c r i ~ t i o n  est faite d'apr6s uu seul individu i m m e t ~ ~ r e :  In taille des adultes doit Ptre de 25 millimdtres enviro~~. 
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Cette esp6ce est voisine de R. bvu~znevi Kirby, mais en diff6re par les fCmurs 
postCrieurs moins longs que le corps e t  ses formes en gCnCral plus Cpaisses. 

Rhaphidophora acutelaminata, Chopard. 

PI. XIII, figs. 33-40. 
Rha#hidopltora ocutclnmir~nta, Chopard 1916, B ~ i l l .  Soc. e?zt. FY , p. r r g .  

Upper Rotung, 2000 It., Abor country (M. de Col~rcy )  ; 2 8 ,  I Q . 
Suui, E. side of Dawna hills, 2.100 ft. (F. H. Gr(tve1y); r 8 ,  I 9 . 
Rotullg, 1400 f t . .  Abor country (S. I<etn#) ; I a .  

Tous ces individus sont immatures, ayant encore une ou plusieurs mues Q subir 
avant de parvenir it l'gge adulte. 

Esp6ce de taille moyenne, de formes tr6s trapues, it coloration roux fonci. un peu 
varie de brun sur le corps, les appendices plus clairs ; pubescence presque nulle sur 
le corps, peu abondante sur les pattes. 

T k ~ ~ . - O c c i ~ u t  peu bomb&, brungtre, luisant ; rostre frontal grand, sillonnC sur 
toute sa longueur mais faiblement CchancrC h l'extrCmit6 qui est arrondie; laterale- 
ment se trouvent deux grandes taches ocellaires blanc nacre, tr6s nettes. Face large 
e t  glabre; Ccusson facial un peu bomb&, venant finir entre les antennes en un 
tubercule assez large portant la troisiGme tache ocellaire; clyp6us trapCzoi'da1, Q 
c6tCs CchancrCs au desus de milieu ; labre un peu plus long que large. 

Yeux petits, noirs, aplatis le long de la fossette antennaire, leur bord externe 
tr6s convexe, bord interne droit. Ocelles blanc nacre, tr6s nets. 

Antennes i I ' '~  article assez grand, fortement renflC it la face interne, Q bord 
externe concave ; 2' article assez gros, renflC, 3" article cylindrique, un peu plus long 
que les suivants ; pubescence tres fine, plus abondante en dessus qu'en dessous. 

Pieces buccales jaunLtes, assez courtes; ~nandibules tr&s fortes h bord interne 
noir, dent6; maxilles h lacinias trident& B l'apex, galeas Ctroits; palpes gr&les b 
articles I et I1 courts, 111 allongi., cylindrique, IV bgal B 111, tr6s gr&le h la base, 
un' peu renflC dans sa moitii. apicale, v d'un tiers plus long que IV, un peu dilate 
l'apex; 2' e t  3" articles ray& de brun en dessous. Labium court, i lobes arrondis 
Q l'apex, palpes b I" article tres court, zL assez alIongC, 3' Cgal aux deux precCde11ts 
rkunis. 

T ~ o ~ ~ x . - P r o n o t u m  B bord antkrieur un peu convexe, bord postkrieur convexe 
au milieu, faiblement sinui. sur les c6ti.s ; lobes lathraux trks klevbs, i bord infkrieur 
formant un angle peu saillant vers le tiers postkrieur, trks faiblement sin& dans la 
partie anterieure; angle postkrieur obtus, arrondi, angle antkrieur nul, le bard 
infCrieur largement arrondi en avant ; bords anthrieur et  latkraux finement rebordCs. 
Coloration roux foncC avec les bords antCrieur et postbrieur peu distinctement 
marginCs de brun ; pubescence rare sur le disque, soyeuse et  couchbe, blanchLtre, sur 
les lobes IatCraux. 

MCsonotum bord postkrieur assez fortement convexe au milieu, un peu concave 

1atCralement ; bord infCrieur des lobes 1ati.raux presque droit, remontant leghremellt 
en arri6re. arrondi en avant. MCtanotum lnoins fortement convexe en miere,  lobes 
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latCraux A bord infkrieur droit, remontant assez fortement en arriirre, 16girrement 
arrolldi en avant. Coloration e t  pubescence coinine au pronotum. 

Dessous du thorax jaun5tre) i. pubescence rare. Proster~lum assez large, arrondi 

en arri&re et sillonnk longitudinalement ; inCsosternuln plus large que le prosternum, 
tr& profond61nellt creus6 en gouttisre transversalement ; partie postbrieure saillante, 
triangulaire Q l'apex, sillonn6e longitudinalement. M6tasternum assez large, trirs pro- 

fond6ment divisk en deux inasses presque indi.pendantes, ile forme triangulaire & 
sommet appliqu6 sur la plaque n16sosternale e t  un peu prolong6 en un.petit tubercule 
saillant, surtout chez le miile. Episternes e t  CpimGres enti6rement invisibles au 
prothorax; au mCsothorax, les Ppisternes sont seuls un peu d6gag6s ; au m6tathorax, 
episternes et Cpimbres sont visibles, mais trPs courts, le bord inf6rieur des 6pisternes 
droit. 

FIG. X.- l i l inpkidofihorn a c r r t z l n r ~ ~ i ~ ~ n t n ,  Chop. 
TCte et thorax. face dorsale e t  profil, m 6 .  

A ~ ~ o ~ ~ ~ . - - ' I ' e r ~ i t e s  rbguliers, B bord ~ostbrieur faiblen~ent convexe, chez le 
mile, jusqu'au e, les 7') 8 e t  9' un pen si11uCs postkrieurement, 10' court, 2 bord 
post6rieur concave, bards lathfaux obliques; 11' tergite tr?s allong6, ktroit, langue- 
merit prolong6 en pointe l'apex ; valves anales larges, triangulaires, chtbs un Peu 
concaves, apex arrondi, leur face exterile aplatie. Sternites trirs 6troits la base de 
l'abdomen, s'blargissant reguliCrement e t  faiblelnent jusqu'au g', celui-ci tr6s grand, 
lnontrant deux parties assez distinctes, de longtleur 6gale, la inoiti6 basale a ~ a n t  
Peu pr6s la forme d'un sternite ordillaire, la moiti6 apicale en triangle trcs largement 
arrondi l'apex ; styles assez largelnellt sCparCs, assez grands, trCs lkgcrernent aplatis, 

bard sup6rieur droit, bard illf6rieur ~ 1 1  peu collvexe, apex subaigu. Pubescence 
raresur l'abdoinen, fine e t  abolldante ell dessous avec quelques longues soies sur le 

postbrieur de chaque sternite ; styles pubescents ; lat6ralement on voit sur 
cha¶ue tergite, quelques petits tuberc~~les  prPs du hord posthrieur. 
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Chez la feinelle les tergites sont rkguliers presqu'au 9' qui, seul, est lCgPrement 
sinuk au bord postCrieur; le 10' tergite est collcave au bord post6sieur e t  prksellte 
de chaque c6tk une carPne oblique partant de l'angle du 11' tergite e t  remontant 
presqu'i la base, le milieu du tergite se trouvant profondCment creusk en gouttiPre ; 

11' tergite triangulaire, un peu arrondi h l'apex. Sternites larges e t  bo~nbks, rkguliers 
jusqu'au 7 ' ;  plaque sous gknitale petite, arrondie avec une petite pointe mCdiane 
un peu saillante.' Pubescence comme chez le m2le ; les tergites ne prksentant aucune 
trace cles petits tubercules latkraux signal& chez ce dernier. 

Cerques assez courts e t  Cpais, ?L pubescence fine e t  longues soies sensorielles. 
ORCANE COPuLATEUR DU rv1A~E.--Les pi6ces gknitales du plus 2g6 des 1n2les 

examinks sont bien dCveloppCes mais entierement cachkes sous la plaque sous- 
gknitale ; leur Ctat montre que I'insecte devait Btre presque adulte ; elles forment un 
ensemble de piPces membraneuses serrCes les unes contre les autres oh l'on peut 
distinguer une grande piece triangulaire supCrieure, deux valves 1atCrales bilobkes 
et une piPce 1nCdiane infCrieure biclentCe A I'apex. 1,e canal kjaculateur dkbouche au 
dessus de cette piPce infbrieure, son orifice est marqui. par cleux sillons garnis de 
poils serrCs. 

OVISCAPTE.-C~~ orgalle ne peut 2tre ditcrit dJaprPs les fe~nelles exainini.es, celles- 
ci ayant au inoins deux inues i subir avant dl&tre adultes. 

PA~T~s.-Pat. tes antkrieures : hanches tr6s allonghes transversale~nent et peu 
PlevCes; leur face externe concave e t  armCe d'une 6pine assez forte, face interne 
formant un talon saillant atteignant presque la ligne mCdiane; trochanters allongks, 
velus. FCmurs assez courts e t  forts, un peu compri~nCs, leur face infCrieure lCgPre- 
ment arrondie, inerme; apex arm6 d'une assez longue kpine g6niculaire interne. 
Tibias i peine plus longs que les fCmurs, &pais, cylind riques, ar~nhs de deux kperons 
apicaux infCrieurs e t  de deux Cpines assez fortes sur chaque bord infkrieur. Pubes- 
cence assez abondante sur les fCmurs e t  les tibias. Tarses courts e t  Cpais, comprimCs, 
le mktatarse kgalant h peine l'ensenlble des autres articles, les 2' et 3" articles tres 
courts, le 4' assez long, grde ; Ies trois premiers articles sont inunis en dessous d'une 
large sole glabre, d'aspect ~nemhraneux. 

Pattes intermkcliaire : hanches assez courtes, inermes, beaucoup n~oins allong6es 
transversalenlent que les hanches antbrieures, plates ?I la face externe ; trocha11ters 
courts, cylindriques. Fknlurs et tibias senlblables aux antkrieurs, les fC~nurs armi.s 
de deux tpines apicaltrs ~nobiles, assez longues, surtout l'interne ; tibias arm&: en 
dessus de deux &pines internes dont la supCrieure, petite, ~lacCe vers le quart basal et 
l'infirrieure, plus forte, au ~nilieu, e t  d'une Ppine externe sitube un peu all-dessous de 
lJinf6rieurc interne; en dessous de deux Cpines e x t e r ~ ~ e s  ~ 1 a c i . e ~  un peu au dessus du 
milieu e t  vers le quart apical ; apex arm6 de 4 Cperons subkgaux. Tarses selnhlables 
aux tarses antCrieurs. 

Pattes postkrieures ; hanches courtes, arrondies h la face interne et 1111 Pel1 plus 
. -  - _ . _ . - ~ 

I Cetle forme u' est certaioement pas celle de I'adulte; chez celui c i ,  In plaque sous-g611itale rloit Etre triangalaire 
colllme d a m  les espcces voisines, mai- Ics c<lt(.s rcstent pelit-etre 1Cpi.re111ent convexes 0 1 1  sinu(.s. 
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&stantes entre elles que les hanches antkrieures. Fkmurs relativement courts e t  

kpais, sans partie filiforine, i bords infkrieurs mutiques, et  armCs d'une seule Cpine 
gi.niculaire interne. Tibias un peu plus courts 
que les fCmurs, arrondis et mutiques en 
dessous, arm& en dessus, sur chaque bord, de 
20 B 25 Cpines assez fortes, regulibres e t  
venant presque jusqu'i la base du tibia, la 
dernicre Ctant tout i fait apicale; itperons 
forts, crochus l'apex, les inf6rieurs courbes, 
courts, subkgaux, l'intermhdiaire externe B 
peine plus long que l'infkrieur, l'interne au 
moins double de l'infkrieur interne, les deux 
supCrieurs tr6s longs, l'interne dkpassant 
l'extrkmitir de la dent apicale du mCtatarse. 
Tarses assez courts ; mktatarse Cgal aux autres 

FIG. XI.-Khaphidoplzora ncule la~t~inata ,  Chop. articles rCunis, tr6s coinprimk, i bord supit- 
ExtrC.mit& du tibia posterieur et tarse 

rieur fortenlent arquk e t  armit de 4 i 6 Cpines (face interne), x 5. 
couchi.es, apex termini. en une trhs forte dent 
atteignant 1'extrCmitC du 2'' article ; zc et 3' articles tr&s courts, presque kgaw,  4' article 
grsle, allongC, un peu dilatC i l'apex. 

D~nxE~sro~s.-Les individus ditcrits n'ayant pas atteint l'2ge adulte ont des 
dimensions un peu infCrieures i celles que l'on doit considkrer comme normales pour 
l'esp6ce ; la taille doit Ctre inoyenne et  atteindre environ 22 L 25 mm. Les principales 
proportions sont donnkes ci dessous d'aprhs deux individus de Sukli : 

d '2 ci' Q 
Long. du corps . . 19 inin. 18.5 mill. FCinur ant.  . . 7 mm. 7 mm. 

,, du pronot. 6 inin. 6.5 mm. FCrnur post. . . 17 mm. 16.5 min. 
Cerques . . 4 mnl. j inin. Tibia post. . . 16 inm. 15 mm. 

Cette espbce est remarquable par ses inirtatarses postkrieurs L bord supkrieur 
fortement convexe e t  par la valve anale supkrie~lre des mSles longuement prolonghe. 
Ce dernier caractbre est inoiils prononci. chez les jeunes individus. Une jeune femelle, 
Provenant de Sukli, ayant 13 inin. de long e t  l'oviscapte de 1.5 mm. seulement, montre 
des appendices styliforines trks nets i l'extrkmitit des valves supCrieures de l'oviscapte. 

Gen P a r a d i e s t r a m m e n a ,  nov 
~ l c s t r u ~ ~ i ~ n e n u ,  Brunner ( por t r~n) .  I'erlr zool. bot. Grs TVie~r, XXXVIII [1888], p. 298. 

AptPre, coloratioll en gitnitral roussitre variit de brun, pubescence peu abondante. 
TZte aI1ongi.e ; occiput court, vertex prolongit en un rostre sillonn6 et sCparC au som- 
lnet en deux petits c8nes aigus plus ou nloins &cart& ; palpes inaxillaires tr6s longs e t  
grkles, b 5'' article b peine clilatit au soinmet, Cgalant presque les deux articles prCcC- 
dents rbunis; antenner tres langues, rapprochCes h la base; yeux petits, a1longi.s) 
ocelles rkduits B deux tacl~es situCes i la base du rostre frontal. Pronoturn tr6s 
arrolldi, h l~ord post6rieur plus ou iiloii~s convexe, lobes latkraux itlevits. Abdomen 
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ovalaire, i 7L tergite prolong6 ou non chez les mlles, valves anales et  plaque sous- 
gknitale de forme variable ; cerques tr6s longs, atteignant souvent, chez les femelles, la 
longueur de I'oviscapte Styles nuls chez les mlles. Pattes longues et  gr&les; 
hanches antkrieures arlnCes d'une longue Cpine dirig6e en bas ; fCmurs antCrieurs par- 
tant  deux 6pines apicales, l'externe longue et mobile, l'interne tr6s courte, fixe; 
fCmurs intermCdiaires portant deux Cpines apicales longues e t  mobiles ; tibias post&- 
rieurs arnlCs ell dessus, sur chaque bord, dlCpines presque rCguli$res, au llombre de 
15 h 35, laissant un espace iiierine aux deux extrCmitCs, e t  prksentant une petite Cpine 
apicale de chaque c6tC; vers le quar t  apical, une seule Cpine est plus forte que les 
autres e t  prCsente 2 sa base 1111 faible sillon Oviscapte comprimC, h valves infCrieures 
armCes vers I'apex d'une douzaine de denticulations larges, plates, B angle postCrieur 
prolong6 e t  aigu 

La  creation d'un genre nouveau me parait nCcessaire par suite de la mise en 
synonymie du genre Tachyc i~ tes  dlAdelung qui rksulte de la constatation de ridentit6 
spCcifique du Taclzycinas asyjzamovus -4d. et  de Diestrammena mnrmorata de Haan. 
C'est h la suite d'une correspondance CchangCe avec Mr. Morgan Hehard, de Philadel- 
phia, que je me dCcide h adopter les vues de ce savant Orthoptgriste ; Mr. Hebard et 
moi-m&me avons pu examiner rCcemrnent des individus de Diestrammena marmorata 
du Japon et, les cornparant i des Tachycines dlEurope et  d1AmCrique, constater leur 
parfaite identiti.. Mais colnme j'adrnets, d'autre part, la valeur gCn6rique du caract6re 
indiquC par Adelung pour l 'armature des tibias postCrieurs, il devenait nhcessaire de 
crCer un genre clans lequel entrernnt toutes les esp6ces h tibias postCrieurs portant des 
&pines relstivement peu nombreuses (15 h 35) e t  presque rhguli6res. Le genre Dies- 
trammella Br. prend par ailleurs la prioritir sur Tachyci~zes  $Ad. e t  com~rendra les 
esp6ces B tibias postCrieurs pourvus dlCpines trgs nombreuses (50 h 80) et  disposhes 
en sCries croissantes tr6s nettes de 2 h 7 Cpines. 

Les espgces cavernicoles de Paradiestvamme~za Ctudikes ici forment un petit groupe 
tr6s homogene duquel je n'ai pas voulu detacher P. brevifrons Chop., bien que cette 
espsce habite une r&gion un peu differente. 1,e tableau ci-dessous permettra de les 

dkterminer : 
I. Fkmurs postkrieurs nlutiques en dessous ; 8 . plaque sous-gknitale grande, 

arrondie, kpiphalle cylindrique, A extrkmitt libre en forlne tle crois- 
sant;  9 , plaque sous-gknitale triangulaire, oviscapte court ii valves 
supkrieures uo peu escnvtes pr6s de I'apes . . . . P .  /eui  Chop 

- FCmurs postCrieurs ar~nkes presque toujours d'une ou plusieurs petites 
kpines sur le bord inIkrieur interne . . . . . . 2 .  

2 .  Rostre frontal court, tronqui- et faiblelueut incisk a I'apex ; 8 ,  plaque 
sous-g nitale grande, tronquke B l'apex, tpiphalle assez grand, aplati, 
trapCzoi'de A angles arrondis ; 9 plaque sous-gCnitale arrondie, cerques 
plus courts que l'oviscapte . . . . . . . . P .  hrevifrons Chop 

- Rostre frontal protondkment divisi-, formant deux tubercules coniques, 
aigus . . . . . . . . . . . .  :j. 

J. Coloration roussatre asset uniforlne, thorax un peu luisant, avec les ter- 
gites bordks de brun postkrieurement ; 9 plaque sous-gkuitale b 5 
lobes apicaux, cerques plus courts que I'oviscapte (mile inco~lnue) . . P .  c ~ r r ~ l a ~ d ( r l e i ~ i r b ~ .  
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- Coloration moins uniforme; pronotum ~narquC de deux grandes taclies 
jaunPtres tr6s nettes, pr6s du bord antkrieur e t  prksentant, ainsi 
que le mksonotum une bande brune mkdiane ; tergites thoraciques et 
trois premiers tergites abdo~ninaux tr6s luisants; 9 plaque sous- 
gknitale tri1obi.e h I'apex, le lobe inPdian plus ou nioins kchancrC au 
sommet, cerques aussi lo~igs ou plus longs que l'oviscapte . . f'. gravelyi Chop. 

Paradiestrammena feai, Chopard. 
PI. XIV, figs. 41-48. 

Dieslrnmmena leni,  Chopard 1915, Bull .  Soc. en!. F r . ,  p. 278. 
Diestmmmena ftnicolor, Griffini 1912, Bull .  Jitrs. Hist.  nlit. Pnvis, p. 4.-Anna~idale, Brown 

& Gravely 1913, Journ. As. Soc. Bengnl, no. 10, p.  405, 413.-Griffini 1914. Alti  SOC.  
i t .  Sc .  rrnt., 11. 27. 

Diestran~nzena uiticolor (pnrlirrr), Brunner 1888, I'rvh. zoo/.-6ot. ges. Iirien, p. 298. 
Dieslrnn~mena n?i~landalei ? (par t im) ,  Griffini 1915. Atti Soc. i t .  S c .  nut . ,  p. 99. 

Farm caves, near RIoul~nein (C. IVoglt~r,z, I-i-1911) ; nonibreux individus.-Farm caves (T .  B. 
Fletcher, 14-ix-1914): in dark parts. 2 3 ,  3 9 itnmat11re.-Farm caves ( F .  H. Gravely,  17- 
xi-11, 4-xii-11). nombreus i ~ ~ d i v i d u s . - D h a ~ n ~ n e t I ~ ~ t ,  Gaying R . ,  Amherst. Distr. ( F .  H. 
Gravely, 2-xii-11), z 8 , 6 9 . 

Espbce de taille assez faible, B coloration jaune roussitre avec la face e t  les 
femurs postCrieurs fascibs de brun, e t  les tergites thoraciques e t  abdominaux margines 
de brun; pubescence presque nulle sur le corps, rare sur les pattes e t  les antennes. 

T$~~.-Occiput peu bombi., un peu rernbruni ; front court, dkclive, termink par 
un rostre formant deux tubercules coniques, bruns, sCparirs l 'un de l'autre par un 
espace &gal au moins h la moitiC de leur propre largeur ; le front e t  le vertex sont 
assez forteinent ponctuCs e t  garnis de poils couchhs ; il existe un sillon longitudinal, 
trbs fin, naissant entre les tubercules e t  se prolongeant jnsque sur l'occiput. Face 
allongee, Ctroite, ornCe de deux bandes br~unes descendant de l'angle interne des 
fossettes anteil~laires e t  de deux taches sous les yeux ; kcusson facial assez large, 
prolong6 entre les antennes en un Ctroit tubercule allongk ; clypkus trapkzoi'dal 
bords latkraux ri.tri.cis vers le milieu, les angles supkrieurs bruns formant 11extrCmit6 
infkrieure de la fascie br~11le de la face. Labre plus long que large, h bords lateraux 
faiblement convexes, garnis de longs poils. 

Yeux trbs petits, allongCs, Ctroits, leur bord interne un peu concave, leur bord 
externe assez fortelllent convexe, les angles supkrieurs e t  inferieurs assez aigus. 

Antennes rousses, L I ~ '  article grand, un peu dCpritn6, 1Cgbrement renfli. B la 
face interne, prbs de la base; zC.article cylindrique peine 1noiti6 aussi long que le 
I" ;  3' article plus long que le zv, grkle, dilatC L la base ; h partir du 4', les articles 
sent rkgulibrement cylindriques, au lnoiils une fois e t  demie aussi longs que larges ; 
pubescence dressbe, peu abondante, surtout sur les deux premiers articles. 

Pibces buccales: lnanclibules triangulaires, brunes B l'apex e t  au bord interne, 
bidentees l'apex; leur bord externe trbs faiblement concave pr6s de la base, puis 
fOrtement convexe j. partir du tiers apical. 

H ~ ~ o p h a r y n x  n'atteignant pas 1'extrCmiti. du labiunl, incis6 au milieu du  bord 
apical. 
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Maxilles B picces basilaires anguleuses au bord externe ; lacinias arm& de deux 
dents apicales aigues dont la supCrieure beaucoup plus longue que llinfCrieure et 
d'une dent antbapicale trPs fine, courbe, un peu plus courte que la z' apicale ; bord 
externe convexe, glabre, sinui. h la base; bord interne presque droit, garni de 

longues soies ; galeas Ctroits, arrondis h l'apex. Palpes lollgs et  grkles, B article I 
court, cylindrique, 11 un peu plus long, dilate h l'apex, I11 loug et  grsle, IV Cgal 
111, trPs grkle sur les deux premiers tiers, brusquement dilatC ensuite, V presque 
double de I V ,  tr6s grsle, un peu incurve, arrondi et  h peine dilatC h l'apex ; pubes- 
cence presque nulle sur les deux premiers articles, plus abondante sur le 3v et sur- 
tout sur les deux derniers. 

Labium assez allongb, i plaque basilaire un peu plus longue que large, h c8tks 
droits; mentum environ deux fois aussi large que long bord antkrieur sin& ; 
palpigere profondement divise, presque carre dans son ensemble; lobes externes 

FIG. XI1 . -Pnrnd ic s lmrn~~te~~n  /en; ,  Chop. 
TCte et thorax, face dorsale et profil, x 6. 

arrondis, presque aussi longs que le labium, lobes internes courts, triangulaires; 
pubescence rare sur le labium, assez abondante sur les lobes externes Palpes longs, 

I cs article tres court, dilate, z' article assez long, gri.le et  un'  peu incurv6, 3'' article 
6gal aux deux premiers rCunis, un peu dilatC i l'apex ; pubescence rare sur les 
deux premiers articles, assez abonclante sur le 3'. 

T ~ o ~ ~ x . - P r o n o t u m ,  un peu plus long que large, 1,ord anterieur faiblement 

convexe, bord postCrieur tr6s fortement convexe dans la partie mCdiane, oblique 
latkralement, lobes IatCraux elevi.~, h bord infCrieur assez fortement convexe et un 
peu sin& pr6s de l'angle posterieur ; angles t r ts  arrondis, obtus; disque tr6s bomb&, 
testack roussitre, lisse; bords anterieur et  postCrieur assez large~ner~t et liettement 
bordCs de brun ; il existe, en outre, une tache brune triangulaire sur les c6ti.s dn 
hord antCrieur e t  unc tache indkrise de chaque ciiti. du milieu du disque; bards 
latkraux, seuls, finement rebordks. 

MCsonotun~ assez long, h bord postbrieur trPs convexe au milieu, un peu collcave 
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sllr les ,-Gtks, 2 lobes latkraux arrondis; bordi. largement et nettement de brun 
latCralement e t  postkrieurement. 

Mktanotum plus court que le mksonotum et ?I bord postkrieur moins convexe, 
bordk de brun comlne h i .  

Dessous du thorax jaunstre, en grande partie membraizeux, pubescence rare. 

Prosternum large, prksentant seulement une plaque chitineuse mkdiane, transver- 
sale, et deux brides qui contournent les cavitks cotyloides ; en avant de celles-ci, sur le 
c6t,5 du cou, se trouvent deux tubercules assez volumineux ; kpisternes e t  kpimhres 
courts, en forine de bourrelets brunitres, sPparis par un profond sillon; st ig~nate 
grand, en partie cachk SOUS le pronotunl. 

Mksosternum portant une grande plaque chitineuse rectangulaire, profondkment 
sillonnCe transversalement e t  percke de trois invaginations s'enfonqant dans les tissus ; 
kpisternes grands, obliques, B bord antkrieur car&, bord postkrieur brun, un peu 
dilatk en ulle expansion qui recouvre un peu la hanche ; 6pim6res formant un bourrelet 
brunitre en grande partie cachk sous les kpisternes. 

MCtasternurn assez large, presque entierement membraneux, prksentant deux 
bourrelets obliques, convergents en arrihre ; kpimeres e t  kpisternes peu prhs de 
1n6me forme qu'au m&sothorax, mais plus courts et le bord infkrieur des kpisternes 
non dilati.. 

A ~ ~ o ~ ~ ~ . - - A b d o m e n  ovalaire, roussPtre avec le bord postkrieur des tergites 
rernbruni ; chez le mile, les tergites sont rkgulierement arquks jusqu'au 9' qui est un 
peu plus fortement convexe, au milieu, que les prkckdents; le 10'' est tronquk, i bord 
postkrieur un peu concave e t  angles latkraux aigus e t  saillants; 11' tergite assez 
grand, un peu allongk, arrondi au sommet ; chez la fernelle, les tergites sont assez 
fortement convexes depuis le 7' qui est lkg6rement &margin& Q l'apex ; le In' tergite 
est semhlable 2 celui du miile mais 2 angles un peu moins saillants; 11' tergite en 
triangle allongi., arrondi au so~nmet e t  sillonnP longitudinalement. 

Dessous de l'abdomen jaunitre, ?I pubescence rare et dresske; sternites trhs 
ktroits ?I la base, s'klargissant peu i peu, dans les deux sexes ; plaque sous-gknitale dl1 
mile (9' sternite) grande, tri.5 largelnent arrondie, styles nuls. Chez la femelle, le 7' 
sternite est beaucoup plus grand que les prkckden t s  e t  la plaque sousgknitale est 
Petite, triangulaire, ?I cAtks un peu convexes, h apex peu aigu. 

Cerques longs, surtout chez la femelle, i pubescence peu abondalite e t  soies trPs 
fines. 

ORGANE COPULATEUR DU R.IALE.--En dessous des valves anales, on voit un 
kpiphalle assez volumineux, de forme cylindrique, presque enti6rement plongk dans le 
tissus me~nbraneux de la region pbrigknitale ; l'extrkmitk supkrieure, seule, se trouve 
L1n Peu d6gagi.e e t  a la forme d'un large croissant chitineux i bord externe tranchant; 
en dehors de I'kpiphalle, l'ensemble de l'organe copulateur est entihrement membra- 
Ileux et prksente une masse centrale et ,  de chaque cGtC, deux prolongments superposks, 
TecOurbks ; toute la surface de l'organe est couverte de petites spinules portkes sur un 
tubercule arrondi; vers le centre, au point oil dkbouche le canal kjaculateur, ces 
'pinules sollt beaucoup plus fines, sans tubercule basal, e t  extrC~nement serrkes ; sur 





Ortl~optZres cavernicoles. .@I 

Cpines, situ6e vers le quart apical est sensihlement plus forte que toutes les autres ; 
Cperons  grand^ e t  velus, les 3 internes plus lo~lgs que les externes correspondants ; les 
inf6rieurs sont assez courts, courbes, les intermediaires e t  sup6rieurs longs, droits 
et un peu crochus au bout ; le supCrieur interne atteignant l'extrClnit6 du mbtatarse. 
Tarses semblables aux tarses des deux autres paires, nlais avec le metatarse arm6 
d'une ;pine apicale, le 2' article car6116 en dessous sur la moitii. de sa longueur. 

DIA~ENSIONS.-L~S dimensions sont peu variables chez les individus bien adultes; 
les plus grandes variations observCes sur le nombre assez considCrable d'individus 
examinks n'exckdent pas 2 millimktres. 1,es dinlensions principales sont les 
suivants : 

8 9 d 9 

Long. ducorps . . 12 mm. 13 mm. Femur ant.  . . 8.5 mnl. 9 inm. 
,, ,, pronot. . . 5.5 mm. 5.7 nlm. F6inur interm. . . 8 mm. 8.5 mm. 

Cerques . . 7 mm. 8 inm. Femur post. . . 15.5 min. 17 inm. 
Oviscapte . .  . .  8 ~ n m .  Tibia post. . . 16 mm. 18 mm. 

H ~ s r ~ ~ ~ . - L ' h a b i t a t  de cette esphce est, suivant moi, strictement limit6 aux 
cavernes de la basse Rirmanie qui sont cit6es plus haut.  

Les premiers indivhus de P .  feat rapport6s de Moulmein par I, Fea furent d6crits 
par Brunner von Wattenwyl sous le nom de D.  ltnicolor ; mais, dans la description, 
l'auteur reunissait des insectes provenant 
de Vladivostock et de P6kin e t  ceux de 
Moulmein. I1 s'agit en rkalite de deux 
espkces bien diffCrentes e t  la description 
du mile peut seule, dans une certaine 
mesure, s'appliquer aux Paradiestrammc~z~ 
de Birmanie. Quant h la femelle, malgri: 
la brievet6 de la diagnose, il n'est pas 
douteux qu'elle appartienne B une espkce 
beaucoup plus grande et B oviscapte rela- 
tivement plus long, L~ nom de D, u,zl- F I G .  ) ; 1 I I . - ~ ~ r f l d i e ~ r f l r n m e n a  /eai ,  Chop. 

color doit, de toute facon, &tre appliqu6 i Ensemble d'une jeune femelle, montrant la pig- 
meutation, x 6. 

Yespece de Chine car, dans son tableau 
des espkces, precedant les diagnoses, Bruniler indique uniquement comme rkpartition 
gCographique de cette espkce "Species chinensis." 

11 est B noter que les jeunes individus montrent une pigmentation beaucoup plus 
lnarquCe que chez les adultes, leur corps 6tant parsemi. de grandes taches brunes 
irrkgulikres ; cette pigmentatioll diminue peu B peu mais ne disparait complktement 
qu'Q la dernikre mue. 

Paradiestrammena brevifrons, Chopard. 

PI. XIV, figs. 19-55. 
r)iestr(lnt~~re~ln breuifrons, Chopard 1916, l l~t l l .  Soc. cnl. Fr . ,  p. 11.1. 
nieslrantmena annandalei ? (pnrl im) ,  Grifini 1915. Af l i  Soc. i t .  Sc. nnt. .  p. 99. 
1Iaoslnai cave. Cherrapunji. i\ssaln, 4200 ft. (S. 11'. I < L , I I I ~ ,  j - s - 1 4 ) .  G S  . 5  ? .  
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EspZce de taille moyenne, entiZrement jaune roussgtre avec le bord postCrieur 
des tergites thoraciques e t  abdominaux assez Ctroitement e t  nettenlent n~arginC de 

brun; pattes concolores, antennes un peu rembrunies. Pubesce~lce assez langue et 
couchCe sur le dos, trZs caduque, formbe de poils Ccailleux, plus fine et dressCe SOUS 

le corps. 
T~TE.--Occiput peu bomb&; front court, termini. par un rostre brun2tre, court, 

largenient mais peu profondbment incisC, formant deux tubercules larges, tronquks 
l'apex, i la base desquels se trouve une tache ocelliforlne jaungtre. Face large, rousse 
avec le clypCus e t  une baude mCdiane sur I'Ccusson facial plus clairs et une ban& 
brune trZs vague sous chaque oeil, Ccusson facial lisse, large e t  peu bomb&, venant 
finir en un tubercule trZs Ctroit entre les fossettes antennaires qui se touchent pres- 
que ; ~ 1 ~ p i . u ~  presque aussi large i son bord infCrieur qu'au bord supCrieur, tous deux 
li.g$rernent convexes ; bords latCraux rCtrCcis bien en dessous du milieu pres de l'angle 

F I G .  XIV.-P!rrndieslranatt~e~~a brevi/vorrs, Chop. 
TGte et thorax, face dorsale et protil x 6. 

infbrieur ; disque assez fortement cari.nC au milieu, transversalement, clans son en- 
semble moitii. moins haut que large. 1,abre aussi large que long, i bords latbraux 
convexes garnis de longs poils, apex 1Cg;rement incisC ; face infkrieure (Cpipharynx) 
garnie de deux raiigCes de longs poils c0uchi.s e t  prCsentant une petite .fossette apicale 
i pubescence feutrCe. 

Yeus assez petits, bien pigment&, btroits, situCs tout de suite derriiire la fossette 
antennaire ; bord externe fortement convexe, bord interne 1Cgi.rement concave ; sur- 
face trPs bombCe, i facettes assez grosses. 

Antennes rousses, atteignant environ huit fois la longueur du corps; I" article 
grand, assez fortement dilatt i I'apex antbro-postCrieurenlent ; vu de dessus, sol1 bard 
externe est lbgere~nent sinuC, son bord interne droit depuis I'apex jusqu'au quart 
basal, puis brusquement inclini. en dedaris; 2' article lnoins grand que le I", un Pel1 
CtranglC au milieu; 3% article grele, assez allongi., un peu dilatC A la base, 4' un peu 
plus long que les suivallts qui sont rbgulii-relnent cylitldriques, environ une fois et 
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demie aussi longs que larges. Pubescence dressCe, rare, surtout sur les trois premiers 

articles. 
Pi&ces buccales: mandibules fortes, a bord externe fortement convexe dans la 

moit i~  apicale, bard interne noirgtre i surface masticatrice formbe de deux crCtes 
dentCes, apex armC de deux dents courtes e t  fortes. 

Hypopharynx trks large, plus court que le labium, a bords lat6raux trks convexes, 
apex assez fortement incisi.. 

Maxilles h pikces basilaires saillantes, formant un angle arrondi au bord externe; 
lacinias armks I'apex de trois dents longues et  aigues, lJinfCrieure un peu CcartCe des 
deux apicales, grele et  courbCe ; bord interne droit, muni de longs poils raides, peu 
abondants; galeas ktroits, arrondis h l'apex. Palpes longs e t  assez greles, article I 
court, dilati: A l'apex, I1 un peu plus long que I e t  de forme analogue, I11 long, cylin- 
drique, assez Cpais, IV &gal h 111 en longueur, grCle h la base, rkguli6rement et  faible- 
lnent dilatC depuis le milieu, V double de IV, grCle et  un peu incurvk, faiblement 
dilatC vers l'apex qui est arrondi; pubescence presque nulle sur les deux premiers 
articles, assez abondante sur les suivants, et  comprenant des poils couchCs, noirLtres, 
tr6s caducs, et  des poils dress&, trks fins, blonds. 

Labium A pi6ce basilaire large, a c6tCs un peu sinuCs, bord suphrieur concave ; 
inentum large, h bord supkrieur forteinent sinuC ; palpig6re plus long que large, pro- 
fondCment divisC; lobes externes presque moitii: plus courts que le inentum, 1Cg6re- 
ment tronquCs i l'apex, lobes internes triangulaires, trks courts. Palpes assez longs, 
i article I court, fortement dilati., 11 un peu plus long, assez Cpais, 111 Cgal a m  deux 
premiers rkunis, un peu dilatC A l'apex e t  arrondi. Pubescence presque nulle sur les 
pieces du labium qui sont testackes, luisantes, sauf sur les lobes externes qui portent 
une pubescence dressbe, assez abondante ; les palpes sont Cgalement pubescents, sur- 
tout le troisikme article. 

THORAX.--Pronotum tres large, A bord antkrieur convexe lnais lkgkrement incis6 
au milieu, bord postCrieur tr6s fortelnent convexe au milieu, un peu sinuC latkrale- 
lllent; lobes latkraux ClevCs, h bord infCrieur convexe en avant, droit en arrikre; 
allgle antkrieur tres obtus, angle postkrieur droit mais arrondi ; disque testa& roux; 
bard postkrieur assez largelnent et  nettenlent bordC de brun, bord antCrieur rem- 
bruni surtout sur les lobes latkraux, concolore au milieu. Pubescence assez abon- 
d a n k  formbe de poils couchCs, noirstres, dirigCs en avant ; bord infkrieur des lobes 
latbraux finement rebordi.. 

MCsollotuln assez long, h bord postkrieur fortenlent convexe au milieu, un peu 
collcave sur les cdtCs ; lobes latkraux ClevCs, h bord infCrieur fortement coilvexe en 
arri@re, oblique en avant ; bord postkrieur tr6s nettement margin& de brun, lobes 
latbraux brunitres. 

MCtanotunl de 1ni.me longueur que le inCsonotu~n, colnlne lui bordi: de brun 
1lost6rieurenlellt, bortl postCrieur lCg2remei1t convexe, bord infCrieur des lobes latCraux 
largelllent arrondi . 

1)essous du thorax jaungtre, 1,ii.ces sclCrifiCes tr6s rbduites, A pubescence rare. 
I'rosternunl large, 1)rCsentant une grande piece en IT qui contourne la caviti. 
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cotyloi'de et  vient se relier h l'kpisterne de chaque c6t6 ; en avant dJelle, de chaque 
cdtC du cou, un repli, 1Cgbreinent sclCrifi6, forme une sorte de tubercule assez volumi- 

neux. E~is ternes  e t  Cpim6res trks courts, presque enti6rement cachCs sous le lobe 
latkral ~rothoracique ; stiginate grand, s'ouvrant dans la membrane en de 
lJi.pimkre, et  en partie ellgag6 sous le pronotum. 

MCsosternum portant une plaque rectangulaire courte, profondCment sillonnCe 
longitudinalement et  percke de trois invaginations qui donnent naissance aux apod6- 
tnes ; Ppisternes grands, Q bord infkrieur dilatC ; Cpiin6~es Ctroits en bourrelet ; stig- 
mate ovale. 

MCtasternurn large en avant, assez Ctroit en arriere, les hanches postCrieures 
Ctant cependant largement sCparkes ; hpisternes et  i.pim&res obliques, assez larges, en 
bourrelets. 

- 4 ~ ~ o ~ ~ ~ . - A b d o m e n  ovalaire, faiblement car&& longitudinalement dans sa 
partie apicale ; tergites roux testa&, rembrunis au bord postbrieur ; chez le m&le, les 
tergites sont rkguliers, Q bord postbrieur faiblement convexe, jusqu'au gc qui est 
presque anguleux en arrikre; 10' tergite large, h bord postkrieur tronqui., lCgkrement 
concave au milieu, angles un peu arrondis; 11' assez grand, triangulaire, h bords un 
peu convexes, apex un peu arrondi et  Cpaissi en un petit bourrelet luisant; la forme 
des tergites est tout A fait semblable chez la femelle, mais le 10' est un peu moins 
large au bord postCrieur et h angles plus arrondis. . 

Dessous de l'abdomen jaungtre, h pubescence dressCe, rare; chez le rngle, les 
sternites sont forteinent convexes, en forme de bourrelets, un peu plus larges h l'ex- 
tri.mitC q ~ i ' h  la base ; les I" et 2' sont engages entre les hanches postkrieures, mais 
sont assez larges, vu llCcartetnent de celles-ci ; 3' h 7' Q peu prbs rkguliers, s'klargis- 
sant faiblement en arrikre, 8' court, moins long et moins convexe que les prCcCdents, 
9' (plaque sous-gCnitale) presque aussi long que les deux prCcCdents rCunis, un peu 
renfli. lati.ralement j. la base, largement tronqui. i l'apex, Q angles arrondis. Chez la 

femelle, les plaques sternales sont tr6s petitps, bombkes, jusqu'h la 4', les 5' et 6' 
sont plus grandes, trapkzoi'dales, subcar6ni.e~ transversalement, la 7' est grande, 
ovalaire, bornbee au milieu, luisante ; la plaque sous-gCnitale est assez grande, large, 
arrondie en demi-cercle . 

Cerques assez courts dans les deux sexes (plus courts que l'oviscapte chez la 
femelle), h pubescence rare, fine et assez longue. 

ORGANE COPULATEUR DU MALE. -1,es pieces genitales font grandement saillie au- 
delh de la plaque sous-gCnitale ; elles sont enti6rement membraneuses sauf l'kpiphalle ; 
celui-ci, assez grand, est placC sous les valves anales ; il est aplati, en forme d'kcusson 
trapCzoi'de dans son ensemble, inais & angles tr6s arrondis et  h c6tCs un peu concaves, 
la plus large base se trouvant en avant;  l'appareil co~ulateur  forme un cotnplexe 
prCsentant, de chaque c6t6, un grand prolongement tnembraneux incurvi., venant se 
croiser, en arrikre, avec la piece syn~btrique ; h la face supCrieure se trouvent 
grande masse centrale triangulaire, arrondie h l'apex, et, entre cette masse et la 
grande valve incurvee, un petit prolongement arrondi ; h la face inftrieure, on voit 
seulelnent deux petits tubercules pres de la ligne intdiane ; cet ellselllble est Presque 



compl&tement couvert de poils raides portCs sur des petits tubercules arrondis, 
surtout abondan t~  vers le milieu de la face supbrieure de  la rnasse triangulaire 
l,,kdiane; l'Cpiphalle est lui-~nkme couvert de petits tubercules pilifitres. T,e canal 

&jaculateur dkbouche dans la partie infkrierlre de l'ensemble, entre les deux tubercules 
signal&s; p r P ~  .de son orifice, il prbsente quatre replis longitudinaux garnis de longs 
pails, un peu Cpais, extrkmement serrCs e t  dirigCs en arrii.re. 

O v I s c ~ ~ ~ ~ . - O v i s c a p t e  court, dCpassant peu la moitik de la longueur du  corps, 
&pais i la base, presque droit ; valve supkrieure UII  peu plus courte que I'infCrieure 
tres large 'h la base, h bord supCrieur un peu renflC prea de la base, p i s  presque droit 
jusquJh l'apex, bord infkrieur faiblement convexe, apex a igu;  valve inferieure trPs 
lCg&rement incurvbe, A apex peu aigu, son bord infkrieur arm&, dans la partie apicale, 
de 12 denticulations larges, aplaties, portant une dent peu aigue e t  peu saillante leur 
angle infkrieur. Valve interne trits btroite, atteignant presque lJextrCmitC de l'ovi- 
scapte. 

PATTES.-Pattes antCrieures : hanches assez longues, h face externe glabre, Con- 
cave; bord antCro-externe saillant, arm6 un peu au dessus du  ~nilieu d'une petite 
&pine brune; face interne velue, arrondie, prCseotant a u  bord apical un lobe trits 
saillant, anguleux; un autre petit lobe se trouve dans le prolonge~nent de  la c a r h e  
antCro-externe. Trochanters assez longs, u11 peu dilatCs h l'apex. FCmurs un peu 
renflCs 2. la base, sillonnCs e t  glabres en dessous, peu velus en dessus ; apex arm6 h la 
face externe, d'une longue Cpine mobile, jaune, grGle un peu c o x b e ,  h la face interne, 
d'une trhs petite Cpine fixe, A p i n e  visible. Tibias un peu plus longs que les fkmurs, 
lkgitrement comprimCs, arm& en dessous, a u  bord externe, de  deux &pines assez 
longues, situCes h 6gale distance des extrCmitCs du t ibia;  apex pr6sentant deux 
Cperons infkrieurs assez longs, surtout l'interne, e t  un petit Cperon suphrieur externe ; 
entre les deux Cperons infkrieurs se trouve une petite kpine mCdiane. Tarses com- 
primes, grdes;  m6tatarses tres allongCs, plus longs que les autres articles rkunis, no11 
car6ni.s en-dessous e t  munis, sur toute leur longueur, d 'une rangCe de  soies spinuli- 
formes; 2'' article Cgal au  tiers du  mCtatarse environ, carCnC en dessous; 3' article 
f:ourt, egalement carCnC : 4' article grkle, presque Cgal aux deux prCcCdents rCunis. 

Pattes intermkdiaires: hanches de forrne semblable 2 celle des hanches ant& 
rleures, inermes. Fkmurs et  tibias se~llblables aux fCmurs e t  tihias anthrieurs, mais 
les femurs prCsentant deux longues kpines apicales mobiles e t  les tibias Ctant inermes 
en dessous I'exception de la petite Cpine apicale nlkdiane e t  des 6perons qui sont 
semblables aux Cperons ant6rieurs mais au nonzbre de 4. Tarses colnlne aux pattes 
antkrieures. 

l'attes postkrieures: hanches Cpaisses, 2 face exterue aplatie, face interne en 
hourrelet un pel1 ang~deux ; trochanters tr6s courts. FCmurs bien renflks h la base, 
d'un uniforme h la face externe, A borcls infbrieurs inermes; apex arm6 d'une 
tr6s petite Cpille au bord supbrieur du  lobe gkniculaire interne. Tibias un peu plus 
longs que les fkmurs, grcles, sillonnCs en dessus e t  arm&; sur chaque bord de 30 
%ines environ, assez fortes, brunes 2 l'apex et  dont la derniitre est sCparCe de  la 
pr6cCdente par un  petit espace ~nut iquc  ; I'une dcs Cpines (la 7' environ h partir de 
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l'apex) est plus forte que les autres e t  un peu skparke des suivantes, Cperons grands, 
les internes plus longs que les externes correspondants ; infbrieurs courts, courbes et 
glabres, spiniformes ; intermkdiaires presque triples des inierieurs, droits, velus, 
crochu sh I'apex, superieurs presque doltbles des intermkdiaires e t  de mCme forme 

qu'eux ; 1'Cperon superieur interne est nettement plus court que le mhtatarse. Tarses 
longs, semblables aux tarses des autres paires, mais le mktatarse arm6 d'une petite 
Cpine apicale. 

DIMENSIONS.-Les lngles sont un p-u plus petits que les femelles ; les dimensions 
gCnCrales s'Pcartent fort peu de celles indiquCes ci-dessous : 

c" P 8 9 
Long. du corps 11'5 mm. 16 inm. FCmur ant.  . . 8 mm. 9.5 mm. 

,, ,, pronot. + mm. 5 mm. Tibia ant. . . (1 mm. 10.5 mm. 
Antennes . . env. I I O  mm. FCmur interm. . . 7 mm. 8.5 mm. 
Cerques . . 6.5 mm. X mm. FCmur post. . . 1.5'5 mm. 18 mm. 
Oviscapte . . . . . . o mm. Tibia post. . . 17.5 mm. zo mm. 

Cette esp6ce ressemble un peu h P. feai  par sa coloration assez uniforme, ses 
pattes concolores e t  ses fCmurs postkrieurs inermes en dessous ; elle en diff6re tr6s 
nettement par la forme de 1'Ppiphalle du mgle, de l'oviscapte et de la plaque sous- 
gCnitale de la femelle. Le rostre frontal, tronqub h l'apex, I'kloigne h la fois de 
P. jcni et  de P. nn~zn~tdale i  e t  P. gvavelyi. L'armature des tibias antkrieurs et inter- 
111Cdiaires est plus faible que dans les trois autres espkces. 

Paradiestrammena annandalei, Kirby. 

P1. XIV, figs. 56-58. 

L) i c s lm~i~me~ tn  atrnn~rdnlci. JCirby 1908, Rec. Inti. Xrrs. ,  p. 4 3 .  

Limestone caves in hills near Biserat, Jalor. Siamese hlalay States (Arf~rn~ttlnle and Robinson). 

Esp6ce de taille moyenne, h coloration rouss5tre assez uniforme, Ies tergites 
thoraciques e t  abdominaux 1nargini.s de brun ; pattes concolores, les fCrnurs post& 
rieurs prksentant deux larges bandes brunes assez nettes. Pubescence presque nulle 
sur le dos, qui est luisant, rare sous le corps e t  sur les pattes. 

Tk~~. -Occ ipu t  peu bombi., front tr6s court e t  oblique termit16 par un rostre 
assez court, ~ n a i s  profondCment et largement incisC, divisC en deux petits tubercules 
coniques, indkpendants jusqu'h la base ; A la face externe de chaque tubercule se 
trouve une tache ocellaire petite, ~nais  tr6s nette. Face assez Ctroite, d'un testack 
roux unifor~ne ; Ccusson facial large, prkselltant une petite impression prks de chaque 
angle du clypPus ; son bord suptrieur se terminant, entre les antennes, en un tuber- 
cule assez large, peu saillant. Clypkus trapCzoi'da1, h bord supkrieur un pelt convexe, 
au moins double de la hauteur, bords latkraux sinuks. abre un peu allongk, i 
bords latbraux convexes. Pubescence tr6s rare sur la face, un peu pins abondante 
sur les joues, en arri6re des yeux. 

Yeux noirs, un peu plus longs que le diamktre de la fossette antennaire laquelle 

ils sont accolPs ; bord externe assez fortelnent convexe, bord interne lCg6rement 
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concave, angle inferieur arrondi, angle supbrieur assez aigu ; surface assez fortement 
bombbe et comprimke en avant. 

Antennes rousses, trPs longues ; article I grand, i bord externe un peu concave, 
hard interne faiblernent renfl6 pres de la base ; article 11 moins gros que I ,  mais 
court et un peu ktrangli. au milieu, 111 allongk, cylindrique, IV et suivants assez 
grCles, cylindriques, un peu plus courts que la lnoitik de 111; les articles suivants 
s'allongent insensiblernent jusqu'i devenir filiformes, presque impossibles i delimiter. 
pubescence trPs rare, dresske. 

PiPces buccales: mandibules fortes, i face externe rousse, bord interne noir, 

dent&. Maxilles lacinias tridentks i l'apex ; palpes longs e t  grcles, ?I articles I e t  11 
assez courts, dilates au sornmet, I11 cylindrique, tr6s allongi., IV trks gr&le, un peu 
plus long que 111, faiblelnent dilate dans le quart apical, V un peu plus court que 
les deux precedents reunis, tr6s peu dilate I l'apex; pubescence fine, peu abondante. 

FIG. XV.-Pnmdiestrammena n ~ r l ~ n n d n l e i ,  Kirby. 
T6te e t  thorax, face dorsale et  profil. r 6. 

Labium peu allongt., i basilaire aussi longue que large, mentum court ;  
palpigere sillon~~e au milieu, i lobes courts, les externe arrondis au sommet ; palpes 
assez forts, i article 1 trks court, 11 double de I mais assez kpais, 111 egal I e t  11 
reunis, assez forte~nent dilate. 

T ~ o ~ ~ ~ . - - ~ r o n o t u n l  assez Ctroit en avant, mais fortement dilat6 un peU en 
arriPre du milieu ; disque fortelnent bombi., luisant, finement porlctu6 e t  presentant 
de chaque c6tC une grande ilnpressioll triangulaire, brune; bord antPrieur B peine 
COnvexe ; bord post6rieur fortemellt convexe au milieu, lCg6rement sin& sur les cbtbs ; 
lobes latkraux 6levi.s, bard infi.rieur rebordk, faiblement convexe e t  remontant 
fortelnent en avant, llangle anti.rieur null angle posterieur droit, arrondi. Rord POS- 
t6rieur assez Gtroitement et nettement bordC de brun. 

Mesonotunl i bard posterieur fortement convexe au milieu, concave sur les 
cbtks, ses lobes lati.raux trCs klevi.s & hard inf6rieur trPs convexe ; hord posterieur 
lnarginC de hrun comme au pronoturn. 
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MCtanotuin bord posthrieur peu convexe, lobes lati.raux mains i.levCs qulau 
mCsonotum,. t r  6s largement arrondis. 

Pubescence nulle sur le thorax dont le tbgument est luisant et tr6s finement 
ponctui.. 

Dessous du thorax blanc jaun%tre, h pi6ces chitinenses assez rCduites, pubescence 

rare e t  dresske ; prosternum tr&s large, k pi6ce sclhrifiCe en U branches divergentes 
en avant ;  mCsosternum prksentant une grande pi6ce rectangulaire profondCment 
sillonnee transversalement ; m6tasternum assez luge,  un peu r6trCci pojti.rieLlrement. 

Episternes e t  Cpim?res en bourrelets, sCpar6s par un profond silloll; au pro- 
thorax, ils sont tr&s courts, presque entihrement cachhs sous le pronotum; au meso- 
thorax les hpisternes, assez longs, ont leur bord infhrieur Ismellaire, fortement arrondi ; 
au mCtathorax, le bord infhrieur de 1'Cpisterne prhsente une assez forte dellticulation 
bifide. Les stigmates, grands, s'ouvrent en arrihre des epimhres, dans la membrane 
d'union avec le somite suivant. 

A ~ ~ o ~ ~ ~ . - A b d o r n e n  lkg6rement carit& en dessus vers l ' e x t r ~ ~ ~ ~ i t C ,  les trois 
premiers tergites ~ l a b r e s  e t  bordhs d l  brun po;tCrieurement ; 10' tergite tronquC et 
lCg&rement excavir i l'aplx, s-s bords lat6raux tr6s obliques, ses angles un peu 
arrondis; rrc  tergite asjez allongi., en forme d'ogive, i ap2x subaigu, lisse et formant 
un lCger bourrelet saillant ; valves anales triangulaires arrondies. 

Dessous de l'abdomen jaun%tre, pubscence rare, dressCe ; sternites assez petits, 
s1Clargissant progressivement jusqu'au 6", le I" Ctant invisible ; 7' sternite beaucoup 
plus grand que les prCci.dents, lisse, h p~b-jrenc: tres rare, lCgir2ment renflC et ondul6 
au milieu; plaque sous-g5nitale assez p?tite, prhjentant de chxque ~ 6 t h  de la base un 
lobe arrondi assez dCvelopp:, son b3rd past6rieur Ctant convexe dans l'ensemble, 
mais divisC par des incisions peu profondes en 5 lobes dont un mfdian tr?s petit, deux 
submkdians larges e t  p-u saillants e t  deux latCraux un pet1 plus saillants et venant 
joindre le lobe basal par leur bord externe tr6s allongk. 

Cerques un peu plus courts que l'oviscapte, B pubescence fine e t  peu abondante. 
OVISCAPTE.-Oviscapte assez court, preique droit, dCpassant lCg&rement les cer- 

ques. Valves suphrieures htroites, un peu dilatCes h la base, leur bord superieur trks 
1Cg;rement concave, leur bord inECrieur droit presque jusqu'i l 'apex; valves infCri- 
eures de m$me longueur que les supfrieures, aigues B l'apex, h bord infCrieur trks 
faiblement convexe dans le tiers apical et arm6 de 12 denticulations larges et plates. 
Valves internes Ctroites e t  tr&s longues, atteignant presque l'apex de l'oviscapte. 

P~TT~s.-Pat tes  antkieures ; hanches longues, h face externe concave et bord 
antCro-externe fortement saillant, arm6 un peu au-dessous du milieu d'une grande 
Cpine dirigCe vers le bas, extrhmitC infhrieure de ce bord se dilatant en un lobe trim- 
gulaire; face interne arrondie, longuement prolongCe en un lobe apical aigu, face ante- 
rieure divisee par une forte suture oblique. Trochanters courts, un peu di1ati.s ; 
l'apex. FPmurs assez fortanent renflCs B la base, roux uniforme, pubescence peu 

abondante ; apex arm6 d'une longue Cpine externe et d'une petite Cpine interne f i x  
Tibias un peu plus longs que les fCmurs, lCg&rement comprimCs, velus, arm65 au 
bard infCrieur externe de deux Cpines situCes, Pgale distance des deux extri- 
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m i t ~ s  du tibia ; apex portant trois Cperons, deux infkrieurs longs, sourtout l'externe, 
et un petit supCrieur externe ; entre les deux Cperons infkrieurs se trouve une tr6s petite 

rnCdiane. Tarses tr6s allongks, comprirnCs ; mktatarses lnoitiC plus longs que 

les;lutres articles rCunis, 2' article egalant peine le quart du mCtatarse, 3' article trhs 

court, tous trois garnis en dessous de deux rangCes de poils spinuliformes ; 4' article 
un peu plus long que le z', lCg6rement dilatC B l'apex ; griffes assez courtes, peu aigues. 

Pattes intermkdiaires : hanches inermes, plus courtes que les hanches antbrieures, 
1 lobes apicaux peu dCveloppCs; trochanters courts. FCrnurs e t  tibias semblables 
a m  antCrieurs, les fCmurs armCs de deux longues 6pines apicales mobiles; tibias 
portant, i la face infkrieure, deux Cpines externes occupant la mEme situation qu'aux 
tibias antkrieurs, inais plus faibles ; apex arm& de 4 Cperons dont les deux supkrieurs 
tres petits et d'une petite Cpine apicale, entre les deux Cperons infkrieurs. Tarses 
semblables aux tarses antkrieurs lnais un peu plus courts. 

Pattes postCrieures : hanches courtes, Cpaisses, sCparCes par un intervalle presque 
kgal B leur propre largeur ; trochanters trhs courts. FClnurs assez fortement renflks 
B leur base, arm& de deux bandes brunes obliques, assez larges ; bord infCrieur interne 
arm6 d'une seule Cpine, situCe B peu pr6s au milieu; apex arm6 d'une Cpine gCni- 
culaire interne. Tibias sensiblelnent plus longs que les fCmurs, comprimCs, surtout 
vers la base et arm& de 15 i 20 Cpines assez rCgulihrement espacCes e t  laissant un 
espace ~nutique B la base e t  entre 1'6pine apicale e t  la prCcCdente; vers le quart 
apical, une Cpine sur chaque bord se rnontre nettement plus forte que les autres e t  
est insCrCe au dessus d'un petit sillon; Cperon superieur interne plus court que le 
mftatarse. 

DIMENSIONS.-J~ n'ai examin6 qu'un individu fernelle de cette esphce (co-type 
du Hritish Museum) ; ses principales dinlensions sont les suivantes : 

Long. du corps . . 15 mm. FCmur ant.  . . . . 12.5 mm. 
,, ,, pronot. . . 6 mm. FCmur intern. . . 11'5 mm. 

Cerques . . . . 9.5 mm. FCmur post. .  . . . 20'5 mm. 
Oviscapte . . . . 10 mm. Tibia post. . . . . 24 mrn. 

Cette espece diff6re de P. gvavelyi Chop. par sa coloration plus uniforme, les 
cerques plus courts que l'oviscapte e t  la plaque sous-g6nitale prhsentant 5 petits lobes 

apicaux (en plus des deux grands lobes basaux) au lieu de 3. Nous verrons en Ctudi- 
ant l'esphce suivante que ces diffkrences ne soilt pas toujours aussi nettes e t  qu'il 

semble exister une forme intermkdiaire entre les deux esphces. NCanmoins, je consi- 
dbre actuellernent que les seuls exemplaires pouvant Etre rapport& B P. annandalei 
sontles types de Kirby si, toutefois, tous les individus sont semblables B celui que 
Mr. Bruce F. Cummings a eu l'obligeance de me cornmuniquer. 

Paradiestrammena gravelyi, Chopard. 

PI. XIV, figs. 59-67. 
L)idslmnlmena graoelyi, Cbopard 1916, B~rl l .  Sac. erlt. Fr . ,  p. 113, 114. 
I)iestmrnrnenn nnnandnlei (partint) ,  Griffini 1915, Al l i  Soc. it. Sc. nat. p. 99. 
L)ieslrammena artrtnndalei, Annandale, Brown and Gravely r q Ig .  Jordrn. As .  Sac. Bengal. 

vol.  IX. 10, p. 405. 4 1 3  
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Lenggong caves. Perak (B. A .  Buxlun, 17-viii-14) ; 4 8 .-Batu caves near Kuala L~~~~~~ pobil,- 
so'&, Dec. 1915)~ nombreux individus.-Batu cave, under stone at entrance to cave ( N .  A,!. 
lrcr~rdnle. 2-i-16) ; I 5 . 

(;oah Gloap. Bukit Tapang, Hiserat (N.  .41rnnrr~lnle, 4-ii-16): notnbreux exemplaires de l a  
forme nigricnrrda. 

Minner~ia. Ceylon (B.  H. Bztxlolt) : I g ill~~nature de la forlne c ~ ~ y l o r r i c n .  

Taille moyenne, coloration roussitre assez fonc6 avec le bord postkrieur des ter- 
gites thoraciques e t  des premiers tergites abdominaux 6troitement margin6 de brull 
fonch; pronoturn et  mCsonotum pr6sentant une ligne brune m6diane, le pronotunl 
marqu6, en outre, de deux taches jaunes trcs nettes, prcs de la ligne rn6diane, au 

bord ant6rieur. Antennes e t  pattes concolores, ces derni6res peu distillctement 
annel6es de brun. Pubescence rare e t  dresshe, presque nulle sur le dos qui est trks 
luisant sur le thorax e t  les trois premiers tergites abdominaux. 

T k ~ ~ . - O c c i p ~ t  peu bomb6 ; front dkclive, tres court;  rostrr frontal brun, court, 
allguleusement mais peu profondC~nent incis6 au sommet, formant deux tubercules 
coniques, peu aigus, s6parCs par une large Cchancrure, sur une lougueur ne d6passant 
pas le tiers de la longueur totale du rostre ; ?I la base de chaque tubercule, du cat6 

externe, se trouve une tache ocelliforme jaune. Face assez ktroite, roussitre avec 
une bande brune trPs large mais peu 
inarqu6e de chaque cat6 de la ligne 
in6diane ; kcusson facial large, bomb6 
clans la partie inkdiane, formant un 
tubercule Ctroit entre les fossettes 
:intennaires; clypCus trapkzo'idal, assez 
hlevk, h bord supCrieur un peu convexe, 
hords lat6raux rktrkcis un peu au des- 
sus d u  milieu, disque subcarCn6 trans- 
versalement. 1,abre un peu allong6, i 
borcls latkraux trks convexes, apex 
incisk. Pubescence assez rare et  dres- 
s& sur le crine et  sur la face qui 

FIG. X V I . - P ~ ~ n ~ d r c s l m ~ l t v r e ~ r a  grnve ly i ,  Cho,>. ?junt luisants ; bards labre garnis 
Tbtr et thorax, face dorsale et profil. r ( I .  de longs pails. 

Yeux assez grands, noirs, beau- 
coup plus lollgs que larges, subanguleux aux deux extri.mitks, situi.5 derriere la 

fossette antennaire et  remontant un peu plus haut qu'elle; leur surface est 
faiblelnent bomb& e t  surtout vers le bord interne, ce qui fait paraitre lPoei1 un peu 
conique, vu d e  dessus. 

Antennes rousses, tr&s langue; article I grand, peu rembruni vers I 'apex~ 
bard apical sinui., bard externe faiblement concave, bard interne assez fortement 

un peu au  dessous du milieu ; article 11 court, renfl6, 111 allong6, grile] un peu 
dilati. la base, IV,cyliodriclue, environ trois fois plus 10% que large, et suivants 

cylindriques, un peu plus courts que IV. Pubescel~ce assez abondante sur les deux 

premiers articles, rare sur les suivants. 



Orthopteres cavernicoles. 391 

Pisces buccales : mandibules noirfitres au bord interne qui est arm6 d'une double 
crtte dentbe, apex arm6 d'une forte dent recourbke. 

Hypopharynx n'atteignant pas l'extrkmiti. du labium, incis6 h l'apex. 
Maxilles j. pieces basilaires ang~lleuses au bord externe, lacinias grtles, j. bord 

exter?e peu convexe, bord interne arm6 de deax dents apicales et  d '~ule  ant&-apicale 
trks fine, et garni de longs poils raides; galeas tres Ctroits, arrondis h l'apex. Palpes 

longs et trks grtles, h articles I et I1 courts, un peu dilatCs i l'apex, I11 c~lindrique, 
gr&le, IV un peu plus long que 111, tres grde et  un peu dilati. dans le quart apical, la 
partie di1ati.e rembrunie, V Cgal ?i I11 et IV rCunis, un peu incurvC et dilat6 5 
rapex; pubescence fine, dressCe, peu abondante sauf sur le dernier article 

Labiuin h pike  basilaire presque carrke, 1 cbtCs droits, bord supkrieur con- 
cave ; mentu~n rectangulaire, assez allongC, h peine une fois et  deinie plus large que 
long; palpigere allongC, profondhment sillonnh au milieu; lobes externes courts, 
tronquCs h l'apex, lobes internes triangulaires, tres petits. Palpes assez longs, 
article I court et  dilatC au soinmet, I1 presque double de I ,  assez fortement incurve, 
I11 un peu plus loilg que 11, faihleinent dilate. Pubescence dressCe, assez longue 
~nais peu ahondante sur les pieces du labium, plus serrCe sur les lobes externes e t  les 
palpes. 

T ~ ~ ~ ~ x . - P r o n o t u i n  large, bord antkrieur convexe, trhs li.g?rement sinui. de 
chaque cbtk de la ligne inhdiane, bord postCrieur tres fortement convexe au milieu, 
16gPrement concave sur les cAtCs; lobes latkraux klev6s) A bord infCrieur rebordC, 
oblique antkrieurement, un peu convexe dans la inoitiC postkrieure ; angle antkrieur 
trks obtus, angle 110stCrieur arror~di ; disque tres bombC, luisant mais tres finement 
ponctuC, coloration rouss3tre assez fonct surtout sur la ligne inbdiane et  aux bords 
ant6rieur et postCrieur qui sont Ctroiteme~it insis iletternent bordCs de bruu;  dans la 
partie antCrieure, tr?s p r k  de la ligrle mCdiane, se trouvent deux taches jaunfitres 
bien nettes; 1atCralement 011 voit deux grandes impressions piriformes, lisses et  
foncbes ; lobes latCraux jaunitres. 

M~sonotunl assez fortement convexe au bord postitrieur, h lobes latkraux Clevits, 
bard infkrieur tr6s convexe, bord postitrieur margin6 de brun coinme au pronotum, 

ligne mCdiane roux fonci. 
Mktanotuin uii peu plus long que le mCsonotun~, bord6 de brun postkrieurement, 

bard postbrieur faiblelnent convexe ; lobes latCraux moins Clevks qu'au inCsonotum 
bard infkrieur tronquC transversalement. 

Pubescence presque nulle sur les tergites thoraciques qui sont trks brillants e t  
Portent seulement quelques poils dressks surtout sur les bords latkraux. 

Dessous du thorax blanchfitre, en grande partie inembraneux, h pubescence pres- 
que nulle. 

Prosternuill tr6s large, prksentant une grande piece en U, h branchesdi vergentes, 
bard postkrieur un peu Gpaissi en bourrelet et  biconvexe; en avant de cette piece, 

de chaque c6ti. ~ L I  cou se trouve un tubercule assez volumineux, faiblelnent sclCrifi6. 
Episternes et  Cpimkres presque entikrement cachks sous le lobe latitral prothoracique ; 
stiglnate grand, placC en arri8re de 1'i.pil~~i.re. 
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MCsosternuin prksentant une graude plaque rectangulaire, courte, B bords relev& 
et disque profondCment sillonnC transversalement. Episternes larges, i bord inferieur 
arrondi et  un peu dilatC, Cpimhres trhs courts, i peine visibles ; stigmate assez g;and, 
h pPritrPme ovale. 

MCtasternum rCtrCci en arrikre, inais gardant cepandant une largeur presque 
&gale i celle des hanches pxtkrieures. Episternej grands, obliques, h bord infCrieur 
faiblement dent6 ; 6pim6res Ctroits, en bourrelets. 

~ ~ ~ o ~ f ~ ~ . - D e s s u s  de l'abdomcn roussitre avec les trois premiers tergites 
bordCs de brun ; bord postkrieur des tcrgites I11 et I V  tr6s faibleinent concave 
au milieu ; extrCmitC de l'abrlo n-n faibkrn-nt car6nCe ; pubescence dressCe, peu 
ahondante. Chez le mile, le 10' tergite est trss largement tronqu6 i l'apex, 
B bord postkrieur faiblemznt concave, angles un peu arrondis; 11' tergite assez 
grand, en forme d'ogive ; son apex est assez pointu et  prksente u11 bord lisse un 
peu saillant ; valves anales prksentant un angle externe saillant, arrondi. Chez la 
femelle, les tergites sont de forme semblable sauf le 10' qui est moins largement - 
tronquC et h angles plus arrondis ; les valves anales sont Cgalement lnoins saillantes 
i l'angle externe. 

Dessous de l'abdomen jaunitre, h pi?ces sternales petites e t  faibleinent chitini- 
sCes, & pubescence rare et  dresske ; chez le mile, lej  sternites sont h peu prks rkgu- 
liers jusqu'au g', s'klargissant progressivement depuis la base ; ce derliier est grand, 
h bord postCrieur largement arrondi ; il prCsente lathralement, h sa base, un repli qui 
se continue sur le disque par un lCger renflement transversal. Chez la ferneue, les 
sternites sont petits jusqu'au 6 ;  le 7' est trcs grand, lCg6rement rend& sur le disque, 
B bord postkrieur droit; la pllqu- sous-g5nitale e j t  asjez petite, large, trilobCe, les 
deux lobes latkraux grands, arrondis, le lobe mgdian beaucoup plus petit, triangulaire ; 
de chaque cbtC, B la base, se trouve un petit lobe arrondi i apex denticulC. 

Cerques trhs longs, h pubescence trhs fine et  c1airsemi.e. 
ORCANE COPULATEUR DU MALE.-L~s pikes  ghnitales sont assez saillantes, at- 

teignant l'apex de la plaque sous-gCnitale ; sous les valves anales se trouve un bour- 
relet transversal, en partie sclCrifiP, formant le 10' sternite ; en dessous est plack 
l'Cpiphalle, grand, de forine g6nCrale rectangulaire, avec le bord antCrieur fortement 
concave e t  le bord postkrieur prbsentant un lobule mCdian saillant, sur lequel est 
insCrC un prolongement aigu, assez dCveloppC ; SOLIS llCpiphalle se trouve le complexe 
copulateur comprenant une grande piece triangulaire supCrieure, mhdiane, et, de 
chaque c8t6, une grande valve incurvCe portant h sa base un petit prolongement 
arrondi ; entre les deux grandes valves, h lcur face infhrieure, se trouvent deux petits 
tubercules mirdians. I,e canal Cjaculateur dbbouche au milieu de ces pikces, un Peu 

en avant des tubercules infkrieurs; sa partie terminale prCsente des replis saillant 
dans la lumi6re du canal et  couverts de poils trhs forts et  trhs serrbs, dirigks vers 
l'orifice. Les pi6ces gCnitales sont en grande partie couvertes de longs poils ; la partie 

plane de llCpiphalle porte en outre des petits tubercules arrondis, &Cralement 
pilifkres. 

O W S C A P T E . - ~ V ~ S C ~ ~ ~ ~  court, un peu moins long que les cerques, lCg6rement 
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incurve vers le haut ; valve sup6rieure assez Ctroite, un peu dilatke h la base, i bords 
presque paral161es jusque prPs de l'apex qui est tr6s aigu; bord inf6rieur un peu 
convexe, bord supbrieur concave e t  assez brusquement incurvk un peu avant l'apex ; 
valve infkrieure aussi longue que la supkrieure, assez aigue h l'apex, son bord inferieur 
faiblement convexe, surtout dans la moiti6 apicale e t  arm6 de 14 denticulations lar- 
ges et plates, h angle infbrieur dent6. Valve interne ktroite, atteignant presque 
lPextr6rnit6 de l'oviscapte, peu aigue h l'apex. 

L 
p ~ ~ ~ ~ s . - P a t t e s  ant6rieures : hanches allongCes, Q face externe glabre, concave ; 

bard antkro-externe saillant, arm6 d'une forte (.pine brune un peu au dessus du  milieu ; 
face interne velue, Q lobe apical tres sailla~lt, subaigu au sommet. Trochanters un 
peu allong6s, dilates B l'apex. Fkmurs longs, velus, un peu renfl6s Q la base, 0rni.s 
de deux anneaux bruns, assez vagues, e t  rembrunis ?I l'apex ; face infkrieure sillonnbe, 
apex arm6 d'une longue kpine externe mobile e t  d'une tres petite Cpine interne. 
Tibias un peu plus longs que les fkmurs, grkles, cylindriques, velus e t  arm& en des- 
sous de deux paires d'hpines assez longues, les internes un peu plus courtes que les 
externes et situ6es un peu au dessus d'elles ; apex prksentant deux Cperons infkrieurs 
dont l'externe plus long que l'interne e t  un petit Cperon sup6rieur externe ; entre les 
6perons infbrieurs se trouve une trPs petite &pine mbdiane. Tarses tr6s gr&les, un 
peu comprimks; inktatarses moitih plus longs que les autres articles rkunis, non 
car6nCs en dessous e t  munis sur toute leur longueur d'une double rangee de fines 
spinules ; 2' article $gal au quart du mCtatarse, Cgalernent garni en dessous de spinules ; 
3' article trits court, carbn6 en dessous, 4' i peine double du .jC, un peu dilati. A l'apex ; 
griffes fines et aigues. 

Pattes interln6diaires : hanches inerines, B lobe apical interne moins d6velopp6 
qu'aux hanches anterieures. Femurs e t  tibias de &me forme que les anterieurs; 
femurs armks de deux 6pines apicales mobiles; tibias portant, B la face infkrieure, 
deux 6pines externes situkes un peu au dessous du premier e t  deuxi&me tiers du tibia 
et une &pine interne plac6e en face de l'infhrieure externe ; apex arm6 de 4 kperons 
dont les inf6rieurs beaucoup plus longs que les suphrieurs, e t  d'une petite Cpine inf6ri- 
enre mkdiane. Tarses semblables aux tarses antkrieurs. 

Pattes postCrieures : hanches courtes e t  ipaisses, ?t face externe aplatie, face in- 
terne formant un angle peu saillant ; trochanters courts, cylindriques. F6murs bien 
renfles Q la base, ornCs, A la face externe, de taches brunes irreguli+res laissant entre 
elles deux anneaux clairs au milieu e t  un peu avant l 'apex; bord infkrieur interne 
arm6 de trois petites 6pines, peu distantes entre elles, situbes un peu avant le milieu 
du femur; apex pr6sentant une grande hpine gkniculaire interne. Tibias un peu 
plus longs que les fkmurs, greles, si1lonni.s en dessous, 0rni.s de 6 ou 7 anneaux bruns 
irreguliers ; leurs bords supCrieurs sont n~utiques sur une assez grande longueur, pr6s 
de la base, puis arm& de 15 1 zo Cpines assez faibles et assez irrCguli6rement espackes ; 
vers le quart infkrieur du tibia, une d'entre elles est plus forte que les autres e t  
~kparke des suivantes par un espace mutique ; l'apex porte une Cpine assez CloignCe 
de la prkckdente ; 6perons grands, velus en dessous, sillonn6s en dessus, crochus A 
''apex, les internes un peu plus longs que les externes ; infkrieurs courts, courb6s ; 
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Forma ~zigricauda, nova.-Coloration encore plus marquee que dans la forme 
typique, mais avec les taches claires du pronotuln plus foncCes et  ressortant peu sur 
la couleur du fond; pattes indistinctement annelkes, renlbrunies. Rostre frontal un 
per1 plus profondement, et  surtout plus largement, Cchancrk h l'apex. Oviscapte 
&galant ou m&me parfois dkpassant un peu les cerques ; ceux-ci trbs foncks, noidtres ; 

sous-ghnitale femelle prksentant 3 lobes apicaux subCgaux, le mkdian assez forte- 
lneilt 6chancrk & l'apex. Tibias ant6rieurs et  interm6diaires arm& seulement de 2 

&pines externes tr6s faihles; fCmurs posterieurs prCsentant au bord infCrieur interne I 
seule trbs petite bpine, pouvant mfme Inanquer. Hab. Jalor caves. 

Forma ceylo~zica.-Coloration bien marque6, B taches claires du pronotum peu 
visibles, de mfme que chez ~zigr,icaz~da; pattes tres netteinent annelkes de brun. 
Rostre frontal ktroit, assez profondkment et  6troitement Cchancrk B l'apex. Cerques 

plus courts que chez la forme typique. F6murs postCrieurs armCs d'une seule Cpine 
sur le bord infCrieur interne. Hab. Ceylan. 

Ou voit que ces trois formes sont tr&s voisines inais la forine n~gvicauda montre 
dans 1'Cchancrure du rostre, la longueur coniparative des cerques e t  de l'oviscapte e t  
l'armature des pattes des caracteres qui la rapprochent llettement de P. a~z~zandalei. 
I1 serait donc fort intkressant de retrouver des individus de ce dernier e t  spkcialement 
des mLles qui permettraient de &parer plus nettement cette espbce des diffhrentes 
races, de P. gravelyi; les pi6ces gCnitales du mgle, e t  en particulier YCpiphalle, mon- 
trent en effet chez ces dernieres uiie conformation des plus constantes. 
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EXPLICATION DE LA PLANCHE XII. 

R G .  I.-Phyllodromia nigrocincta, n. sp.-TCte, vue de face, x 14. 
R G .  2 . -  Do. ExtrCmitir abdominale r ,  face dorsale, x 7. 
FIG. 3.- Do. ExtrCmitC abdominale 9 , face ventrale, x 7. 
FIG. 4.-Periplaneta caverr~icola, n. sp.-TCte, vue de face, - x  5. 
G 5 . -  Do. ExtrCmitC de la lnaxille gauche, face infCrieure, x 2 8 ;  0 ,  or- 

gane de Bugnion. 
FIG. 6.- DO. ExtrCmitC abdominale a , face dorsale, x 4 .  
FIG. 7 . -  Do. ExtrCmitC abdominale 9 , face dorsale, x 4. 
RG. 8.- Do. ExtrCmite abdominale a , face ventrale, x 4. 
FIG. 9.- DO. Ensemble des pi6ces gknitales du a ,  vues du dessus, x 7. 
FIG. 10.-.iMirohlatta silphoides, n. sp.-T&te, vue de face, x 7. 
FIG. 1 1 . -  Do. Premiers articles de l'antenne droite, face interne, x 19. 
FIG. 12. -  Do. Face infkrieure de la base de 1'Clytre gauche, x 4 ;  ml., mC- 

tasternun~; ep. ,  &pisterne mktathoracique; em. ,  Cpim6re. 
FIG. 13.-  Do. Extrbmitb abdominale 9 , face supCrieure, x 4 .  
FIG. 14.- DO. ExtrCmitC abdominale 9 , face infkrieure, x 4. 
FIG. 15.-Le~rcofiltaen strintn Kirby.--TSte, vue de face, x 7.  
FIG. 16:- Do. ExtrCmitir abdominale a ,  face supkrieure, x 6. 
FIG. 17.- DO. ExtrClnitC abdominale , face supkrieure, x 6. 
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FIG. 18.-Leucophaea striata Kirby.-Extr6mitC abdominale 8 ,  face infkrieure, x 4. 
FIG. 19.- Do. ExtrCmit6 abdominale o , face infhrieure, x 4. 
FIG. 20.- DO. Ensemble des piQces g6nitales a ,  vues du dessus, x 19. 
FIG. 21.-Rhaphidophora cavev~zicoln Chop.-Rostre frontal, vu du dessus, x 7. 
FIG. 22.- DO. Rostre frontal et  base de l'antenne, vus latkralement, x 7. 
FIG. 23.- DO. Extr6mitC abdominale a ,  face ventrale, x 4. 
FIG. 24.- DO. Styles du mile:  a, face dorsale; b, face latkrale, x 7. 
FIG. 25.- Do. Ensemble des piQces g6nitales a ,  vues du dessus, x 7. 
FIG. 26.- DO. Extr6mit6 abdominale 9 , face ventrale, x 4. 
FIG. 27.- DO. Extr6mitC abdominale 9 e t  oviscapte, face latkrale, x 3. 
FIG. 28.- Do. Extr6mit6 des valves de l'oviscapte, face, externe, x 14. 
FIG. 29.-Rhaphidophova mulmei~ce~zsis Chop.-Rostre frontal, dessus, x 10. 
FIG. 30.- Do. Tkte e t  thorax, dessus, x 4. 
FIG. 31.- DO. ExtrCmit6 abdominale a ,  face dorsale, x 4. 
FIG. 32.- Do. Styles du m5le : a, face dorsale ; b, face lathrale, x 7. 
FIG. 33.-Rhaphidophora acutelnminata Chop.-Rostre frontal et  base de l'antenne, 

face lathrale, x 10. 
FIG. 34.- DO. Rostre frontal, face dorsale, x 10. 
FIG. 35.- Do. ExtrCmit6 abdominale a , face dorsale, x 4. 
FIG. 36.- Do. Styles du mile : a face dorsale ; b, face laterale, x 7. 
FIG. 37.- DO. Extrkmiti. abdominale d'un jeune a ,  de 6 mm. de long, x 6. 

FIG. 38.- Do. Extr6mit6 abdominale et  oviscapte d'une jeune 9 ,  de 8 mm. 
de long, x 7. 

FIG. 39.- Do. Face laterale de la msme, x 7 ; a, style. 

RG. 40.- DO. Extrtmit6 de la valve supCrieure de l'oviscapte de la meme1 
x 40 ; s, style. 
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FIG. 41.-Parczdiestramrne~zn !eai Chop.-Rostre frontal, face dorsale x 10. 
FIG. 42.-- DO. ExtrCmitC abdominale Q , face ventrale, x 6. 
FIG. 43.-- n o .  ExtrCmitC abdominale 9 et oviscapte, face latCrale, x 5. 
FIG. 44.- Do. ExtrCmitC de la valve suphrieure de l'oviscapte, x 14. 
FIG. 45.- Do. ExtrCmitC des valves infCrieure et interne de lloviscapte, face 

interne, x 14. 
FIG. 46.- Do. Ensemble des pi6ces gCnitales du 6 ,  face dorsale, x 14; e, 

Cpiphalle. 
FIG. 47.- DO. T&te de l'Cpiphalle, x 42. 
R G .  48.- Do. ExtrCmitC du tibia et  tarse postCrieurs clroits, face interne, x 8. 
FIG. 49.-Poradzcstramme~za hrevifrolcs Chop.-Rostre frontal, face dorsale, r 14. 
R G .  50.- Do. Rostre frontal e t  base de l'antenne, face latCrale, x 10. 
FIG. 51.- DO. ExtrCmitC abdominale Q , face ventrale, x 4. 
FIG. 52.- DO. ExtrCmitC abdominale P et oviscapte, face latCrale. x 4. 
FIG. 53.- D o  ExtremitC de l'oviscapte, face interne, x 7. 
FIG. 54.- Do. Pibces gCnitales du a ,  face dorsale, x 6. 
FIG. 55.- DO. Epiphalle isolC, x 10. 
FIG. 56.-P~~adzestramme?za a?tiznizdalei Kirby.-Rostre frontal, face dorsale, x 14. 
FIG. 57.- DO. Rostre frontal et  base de l'antenne, face laterale, x 14. 
FIG. 58.- DO. Extrkmitk abdolninale Q et oviscapte, face laterale, x 4. 
FIG. 59.-Paradiestramme~za g~avel,vi Chop.-Rostre frontal, face dorsale, x 1 4 .  
R G .  60.- Do. PiPces gCnitales du cr , vues du dessus, x 14. 
FIG. 61.- DO. ExtrCmiti. abdonli~lale o , face ventrale, x 4. 
RG. 62.- DO. Extrkmit.6 abdominale o et oviscapte, face laterale, x 4. 
FIG. 6.3.- Do. ExtrCmiti. dl1 tibia et tarse postCrieurs gauches, face interne, 

x 6. 
FIG. 64:- DO. Plaque sous-gknitale 9 , x 7 .  
FIG. 6 5.-P. gravelvi for ma rzzgricauda Chop.-Rostre frontal, face clorsale, 14. 

FIG. 66.- Do. Plaque sous-gCnitale 9 , x 7. 
RG, 67,- n o .  Plaque wus-gknitale d'une jenne 9 , lollgue de 1.3 mm., 7 .  
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Li), N. ANNANDALE, L).Sc., l;.A ..S.R. (Zoological 
S~ir l ley  of Il ldin, Calcutta).  

111 revisiiig the I i~dian Viviparidae I havc had occasioi~ to  re-esamii~e tlie large 
collectio~~ from Japan and Chiua preserved in the 111dia11 RiIuseuni, iiiclucling the 
speciinens collectecl by inyjelf in 1915. 'l'he result has beell, so far as the  Jnpaiiese 
forms are concerned, to throw light on an interestillg species fro111 Lakt  Biwa which 
lias hitherto been confused with Vicijhrlrn st./rrlcri, Frauenfelcl, but ,  as a study of the  
developitiei~t of the shell den~onstrates, is distinct froin tha t  species gei~erically. 

Viv ip~ l ra  sclulcri was clescribed in 1S6j by Frauenleld,' who gave a good figure, 
but no locality illore precise thau "Japan. " Kobelt ' i11 his lnoliograpl~ of the land 
and freshwater niolluscs of Japan originated the confusion about the niwa sl~ecies, 
which he figured u~ider the iiaiiie Ptrl~itiirlrr irrgcrllsitr~~n. A11 his figures under this 
llame, l~o\vever, do iiot reprcseiit it, but  only fig. 17 on his plate S ( y o ~ u ~ g )  a ~ l d  fig. 2 

on plate X I  (adult). The confusion was perpetuated by I\vaka\va3 in liis accouiit 
of the Japanese Viviparidae aiid Pilsbry' did not pu t  the lllatter straight in his 
observations on the saille subject. Kobelt in his later ~vorli  in the Cojzclz. Cab. left 
it where it nras, and fillally in lily ow11 a c c o ~ i ~ l t  of t l ~ e  inolluscs of 1,ake Uiwa " 
1 :~ccepterl the identifications supplied to  me by coiicl~ologists, being the11 interested 
in the n~olluscs froin a biological rntlier t h a i ~  :L systen~atic point of view. 

The key to the whole coafusioi~ is to be foulid in figs. 1:3 and 17 of pl. X in 
Kobelt's pager (1879), which illustrate clearly the differences between the y o u ~ ~ g  shell 
of V .  sclrltcri and that  of tlle I3iwa species. 

With this i~itroductioii I inay now describe the latter. . 

Faill. VIVIPARIDAE. 

C;enus Heterogen, nov. 

Adult shell fairly thick, of large size, l1ig11 ancl narrow, subbiconical, iinperforate 
or rimately perforate, wit11 the apel-ture ra t l~er  s~iiall aild thc collui~~ellar callus not 

' l ~ l ~ l l l ~ l l l ~ l ~ l ,  l 'c ,11.  LO<J/. l , , , l ,  I ; , , , .  II~,,~!, x\. ,  1,. 5 3 1 ,  ] , I .  2 2  (18bj).  

l ic~bel t ,  Abk. . S r n r - k c ~ ~ .  i\'nl. Ger.  XI ( I H ~ , ) .  

I ~ v n k a w a ,  . ' I I I I ~ < ~ .  Zr,o1, [ , I / I , , , I .  1, 1 ) .  ss ( I S C , ~ ) .  
4 Pilshry, I'ror . An:. .V,I/, .S, i ,  I ' h i l n d n l / ~ / ~ i a  L I V ,  11. I IS ( 1 q o 2 ) .  

IEohcll, I ' a l t r d ~ l ~ n  i l l  C ~ I P I B I I I ~ I Z ' S  (:o110t. ( I ~ ) c ) ) .  
8 A I I I I ~ I I ~ ~ I C ,  !11r111, A < ,  .50, 1 i ~ 1 , ~ ~ ~ I  \ ' I ,  1 3 .  46 (1q16). 
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expanded or plate-like ; the upper part sculptured with more or less obsolescent, 
thick spiral ridges, the lower part, below the periphery of the body-whorl, nearly 
smooth. 

Embryonic shell of relatively large size, subcylindrical, with the apex minutely 
blunted, the suture deeply and broadly depressed and each whorl bearing on its 

FIG. I.-Young shells of H e t c r o g e ~ ~  trrrvis: sp. IIOV. (nat. size). 

surface two prominent, smooth spiral ridges separated by a broad and deep concave 
region. 

Operculurn rather thin, with an unthickened margin and a well-defined funnel- 
shaped concavity on the external surface, corresponding to a prominent boss on the 
internal surface surrounded by a thickened muscular scar. 

Nothing is known of the anatomy of the animal. 
Type-spccics.-Hetcvogcll t r~ l , v i s ,  sp, nov. 

Heterogen turris, sp. nov. 

The adult shell varies somewhat in outlines and proportions and two types, 
perhaps sexual, can be distinguished, in one of which (?  the female, fig. 2A) the 
shape is less elongate than in the other ( ? the male, fig, zB ). In both the upper 
part of the shell is conical but has the apical whorls invariably eroded. There are 

FIG. 2.-Adult shells of Hcleroge~a turr i s ,  sp. nov. (net. size). 

in all 6$ or 7 whorls, or would be if the shell were complete, but as a rule only the 
last three remain perfectly intact. These whorls are often almost smooth except 
for the presence of rather fine but irregular longitudinal striae, hut three obscure 
coarse spiral ridges can usually be disting~~ished 011 each There is a well-defined 
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peripheral carina on the body-whorl and the region below i t  is entirely without 
spiral ridges. This region is relatively short and recedes abruptly below the peri- 
pheral keel on the body-whorl. The suture in vertical section is distinctly V-shaped. 
It  is moderately oblique. The aperture is subcircular, sometimes subpentagonal 
owing to the peripheral keel forming a distinct angle on the outer lip and the upper 
extrelnity being truncate. The uinbilicus is a mere chink or altogether closed. The 

shell is pale olivaceous green more or less densely clouded with black and 
with a dull polish. The aperture when complete is narrowly edged with black and 
the interior is bluish white. The eroded apical region is chalky white. 

The embryonic shell differs from that of any other Viviparid wit11 which I am 
acquainted. It is rather broader than high and rather thick. There are 3+ whorls, 
the apical whorl and a half being very small. The obliquity of the suture increases 

rapidly so that the outer margin of the penultimate whorl is rnucli deeper than the 
inner. The spiral ridges on the body-whorl are extremely broad and prominent. 
The minute sculpture consists of longitudinal striae and very fine trausverse striae. 
The latter are not punctate. The aperture is relatively large and is produced above. 
The shell is of a very pale olive-green colour with the upperlnost half-whorl brown- 
ish and the body-whorl sometimes irregularly streaked with black. 

Type-scries No. 509 and M k Y s 0  Z.S.I. ( J .  Anderson and N. Annandale coll.). 
Habitat. The species is apparently peculiar to Lake Biwa. It is a true lacustrine 

nlollusc and occurs froin the margillal region to a 
depth of over joo feet. 

Froin that of L. sclrzteri (fig. 3), a species found 
in rice-fields round Lake Biwa, the adult shell is 
readily distinguished by its texture and sculpture 
and by the strictly conical outline of the upper 
region. The young shell is totally different in the 
two species, that of L. srlutevi being normal and 
closely resembling that of other species of the genus 
Lecytlloco~zcha. ' The embryonic shell of H. turr~is  
perhaps resembles that of the Chinese genus Rivu- 
kzyia, Heude, but I can only judge of this by coin- 
Parison with adult shells of tlie latter. It bears a 
quite superficial resemblance to that of Mavgarya 
froill Kestern China. FIG. 3.-Large shell of Lccylhuco~rcka 

sclotcri (Fld.) (nat. size), froin rice- 
The species of Vivipariclae found round Lake field near I,. Biwa. 

Hiwa in pools of water (~nrrllcatu. Reeve) aud in 
rice-fields (scltrleri, Frauenfeld and jnpo~zicn,  V, Martens), I assign provisionally to 
lily new genus Lecythoco~zclzu. 
- - -- - 

' For this group of species I have just proposed this ncw generic name, largely OII auatornical grounds. The des- 
" i ~ t i ~ l l  bas bee11 published in tllc Records u/  / h e  I n d i n n  f i l l ~ s c r m .  vol. X I S ,  p. I I I  (1920). 
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ZOOT~OC~TCAL lZESUI,TS O F  A TOUR I N  THli: FAlt 1<hH1l'. 

(Pls. x v ,  XVI ,  XVII.)  

1)r. ..\nriandale has kindly entrusted to me for examination the Crustacea helong- 
ing to the three orders Mysidacea, Tai~aidacea and Isopoda (marine or aquatic 
species only) ~vllich he procured duriug his tour in the Eastern parts  of Asia. The 

collection contai~ls sixteen species, seven Mysids, one Tanaid and eight 1sopods and 
has proved of exceptional interest. I an1 inuch indebted to L)r. An~landale for the  
opportunity of exa~niiiiiig it.  

The collections were made nlainly ill brackish or freshwater lakes and while the 
number of species collected is not large, sc>me interesting results were obtained. 

In L. Diwa, Dr. Anrlandale found an dscll~rts which I am unable to  distinguish 
from the cos~tlopolitan Asellus agucctirzrs of Europe and America. This discovery 
fills a gap in the k ~ ~ o w n  distribution of this species and links up  its known occurrence 
over the greater part  of Europe and Northern i\sia with the records of the  sallle 
species froni America. I t  is a survival of the  time when Japan was connected by  
land with the rest of the colltinent of Asia and with Nortli America by the land 
hridge to Alaska. 

The most interesti~lg specimens in the collection belong to a species of Caccido- 
I l~c~i  found in a well in Otsu. This genus has hitherto only been found ill Sort11 
ilmerica. 'l'he Japanese species is of further interest in the fact t ha t  it possesses 
distinct eyes and may thus Ije regarded as a more pri~nit ive species than i ts  North 
American congeners, which are all l~ l ind.  Otherwise i t  is a true Crrccidotlrcn, afford- 
ing no characteristics to distinguisl~ it generically. Tlie record is a most interesting 
one from the point of view of geographical distribution. 

The remaining species froin Japan in the collection were found as follo~vs :- 

MARINE SPECIES. 

Sirirl la 7otltasei, Nak. 
(;ctslros(rccr~s l)rtlgavis, Nak. 
:I ~risor~cvsis i j imcti ,  Nnk. 
l i k o f i t r / o ~ l r / / i o / l ~ r ~ ~ s  rgrrgir~s ,  Hallsen. 

~ ~ K A C K I S H  \L'I\.TER. 
N ~ o ~ ~ y s i s  c~wa/srltcr~sis,  Hrautlt. 

I,. Kasu~~ii-ga-ura. 
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FRESH WATER. 

T(rr1rtrc~tr c.ki~rc,rrsis, Tliiel. 
C)gura Pond, near Kyoto. 

Irhtlr\~o.rc~rr rrs ~trfiorrc~rrsis, l i icl iardso~~ 
1,ake Hiwa. 

: \~nong tlie AIysidacea Sirir~lltr ?etrltzsei, Gtrslrostrccr~s 7)r~lgtrvis and . ~ l ~ z i s o n ~ ) ~ ~ i ~  
i ~ i ~ l n i  are so far only know11 from the seas i n  tllc ~leighl~ourhoocl of Japan, while 
Rlro+r~lofihflrtr/~~z~rs ( ' g r r g i ~ ~ s l ~ a s  a wide distribution in the tropical and sub-tropical 
parts of the It~clian and Pacific Oceans from India to Japan.  

On the  other hand the brackish water species, ~Vromvs i s  trzcltrlsrheizsis, is an 
immigrant from tlie Xortll, known hitllerto from Kamtschatka. 

The two Isopods, Ttri,htrrtr i,hi~zcrzsis nncl Ichthyo.rc~~rrrs jafiortrr~sis, are representa- 
tives of genera wiclely distributed in fresli ancl 1)rackish \\later in India, Indo-Malaysia 
and the islantls of the I'ast Indies. 

From Clli~la the following species nrere ol)tait~ecl, all from fresh water :- 

\VHANGPOO RIVER, HEI~OW SH,\NGEIAT 
Ncout\vsr 5 irrgrtr, S a k  
Clrarrtrc rrlrrrirrrtlalct, Tattersall. 
Esnsfihnc~r.om[r orr,qorterrsis, Dana. 
E.rosfilrtrc~rolrrt~ c~hr'rrcrrsis, Tattersall. 

Of these species, Trrrhrretr clzirrrr~sis is common to Japan and China and is a 
representative of a southern and tropical fauna. The other species have probably 
entered the  brackish \?raters of China frorrl the North and are evidence of a norther11 
element in the  fauna. N(,ornvsi.s ~rigrtr is kno~vn from Japan and is very closely 
allied to  the  northern iV. rr7~~trt.schrr~sis. E .  or~rgorrerzsis is known fro111 brackish water 
in Alaska and fro111 several places along the western shores of N. .-\n~erica to as far 
South as California. The brackish water species of these groups of Crustacea found 
in China and J a p a ~ i  appear to suggest therefore a t  least two distinct sources of ori~ill 
for tha t  fauna. 

The Mysids, Neonz~lsis nwntsch~rlsis and N .  ~rigrrr, are disti~lctly immiaral~ts from 
the  Korth ancl there is no suggestion -of a southern element in thc Mysidaceal~ fauna 
of the brackish waters of Japan and China. Both species are of the nat~l re  of relict 
s~ec ies .  

Atnong the Isopocls of the same fauna Ttrrktren cIrir~i?~rsis found in l ~ ~ t h  Chi1la 
and Japan is of southern origin, while the two species of I:'xo.sfil~nrror?t(r and C l r ( ~ ~ ~ l ~ s  
arr?lcrrrtln/ci probably entered fronl the North. The pc~rely freshwater sllecies Aselll/s 

(rq~lnlicits and C(rrcidothc~ ktrrecr~,t~rriti are survivors of a fauna of ~nucll  earlier tilnes, 
\vhen Japan was in land co1111ection with 1,oth A111erica and the rest of Asia. 



The from the 'I'd&-Sal) arc slnall and ~llcluclc. the following 

sl'ecies .- 
MARINE. 

Rho/xllophlhnl~lrr~s c3grrgr rrs, Han5en 

FRESH TO I ~ R A C K I S H  \\'ATEH. 

~V(rironz\!sis sinineirsis, gcn. ailrl sp. ilov. 
.4 pscrlrlrs sp. 
1,i:icr c-xolictr Roux. 

The Mysir1 Nnizo~rz\~sis sicrlt~c.izsi.\ affords the only real evidence of the affinities of 

the brackish water fauna of this lake. 
I t  is closely related to :I species I have described from similar 11abit;lts in India 

( P O ~ ~ I I ~ I O I I Z ~ I S ~ S  ers~iinil is ,  W.hl.T.) and sho~vs iio kind of relationship \\it11 tlle species 
found in China and Japan. 

Four species have been described as new to science. 
N a r ~ o i ~ z j ~ s i s  siczrii~c~irsrs, gen. et  sp. nov. 
Ctrc,cidoth(v kniclorilr~rnr, sp. 110V. 

E.rosfi/rneron~ir chirrrlzsis, sp. nov. 
('lctrirlis tr~ri~u~rritr/c~i,  six nov. 

I clesirc t o  express niy thanks to my wife for the tlra\\:il~gs illustr;~tiiig this 
])al)er. 

Oi-del- MYSIDACEA. 
Sub-ordcr MUSIDA. 

Fan~i ly  RIIYSIDAE. 

Sub-fam. SIRZI:'1~LZN.-I I?. 
(;enus Siriella, Dana. 

Siriella watasei, Sakaza\ra. 
5 .  i o ( r 1 r r s ~ ~ i .  N:;k:\/.u\\,;~, I ( , I I O ,  p, 250. pl. vi i i ,  ligs. S, ;(I. 

1-oc.er/itj~:--Tatey;l~ila, 11iout11 oC Tokyo Hay, J a p a l ~ ,  two fenlalcs (presented by 
1 ) r .  Nakazaw;~). 

In the al3scncc of n~ales,  these sl~ecinlciis agree verjr closely \\fit11 the descr ip t io~~ 
given by Nakazawa. The spccics is olily known as yet from Japanese waters. 

(:cnus Gastrosaccus, Norlnan. 

Gastrosaccus vulgaris, Nakaza\w. 
( j .  urrl;~rri. \ ,  Nak;uatva, I Q I O ,  1). 2.53, pl. vi i i ,  tigs, 0;  l,;, 2.4, 29, 3 5 .  
( 8 ' .  arrlgrrris, Z ~ I I I I I I C I ,  1918,  p.  15 ,  text ligs. 1-4.  

Loctrlily :-Osaka Market, Japan, 24. xi, 15, one male. 
Ziiniller has completed tlie description of this species by ail nccouiit, with 

figures of the first two and last two pleopods of the male. Hc notes that ,  in the 
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female, the first pair of pleopods are only one-branched instead of t~vo-branched ah 
described 1 1 ~ ~  X2kazawa. The species is knoaln, so far, only fro111 J R P ~ I I  and 
Formosa. 

"An~ong large quantities of .ilcete~ jn f iou i r~ts ,  Kish., on sale in the ~narket, 
~)rohnl>ly f r o ~ n  the ~ n o ~ ~ t h  of the Yecldo River. hT. .4 " 

Sub-fan~ RHOPALOl'HTHALA,IIN.4 E. 

Genus Rhopalophthalmus, Illig, 1906. 

Rhopalophthalmus egregius. Hansen 
I ? .  c c r c ~ i r ~ s .  H a ~ i s c ~ l .  1910. p. 40, pl v i ,  figs. 3a-k, pl. vii, figs. la-tl. 
R. ryrc:irr.s. N a k w a w n ,  r g r o ,  p. 255, pl. viii, figs, 12. 22 

R. ccregirrs, 'Cattersall, 1915,  1,. 151. 
R. e r r e ~ i r ~ s .  Colosi, 1918, 11. 6 ,  

1-ocnlit>~:-Coast of Ariak Sea, Japan, several fathoms, twenty specimens of 
I)ot11 sexes (presented by Dr. Nakazawa). 

ilcross the channel from Singgora, Tali. Sap, Siam, 46 metres, 24. i. 1916, two 
males, 10 mm. 

This species is evidently widely distributed ill the temperate and tropical parts 
of the  Pacific Ocean and is now knowll from off Java (Hansen), Japan (Nakazawa), 
Chilka J,ake, Orissa (Tattersall), Torres Straits and Pacific Ocean between New 
Caletlonia and New Zealand (Colosi) and Siam. 

Nanomysis, gen. nov. 

First, sccond and fifth pleopods of the male, rudi~nentary, one-jointed and of 
the snrne form as the fen~ale. T l~ i rd  pleopod of the male wit11 a single-jointed inner 
ramus and a three-jointed outer ramus whicll is nearly three-tinles as long as the 
inner ralnus, the two terminal joints small, the first joint with three long setae 011 

the distal end of the outer margin, the second joirlt with a single seta on the outer 
distal corner, the third joint with a single terininal seta longer than the joint. 

Fourth pleopod of the male very long, extending to the end of the telson, inner 
ranlus single-jointed, outer ranlus four-jointed, the first joint half as l o n ~  as the 
whole ramus and almost twice a s  long as the inner ramus, second joint slightly longer 
than the third, the terininal joint small and bearing two spinifor~n setae about four 
times a s  long as  the joint, third joint with a single long and powerful seta on its 
outer distal corner twice a s  long as t h e  third joint and reaching beyolld the terminal 
setae. 

Anteniial scale ~larrowly lanceolate alld two-jointed, setose all round. ~ a s t i c a -  

tory lobes on the second, third and fourth joints of the endopod of the first thoracic 
limb well developed. 

Tarsus of the  posterior tlloracic limbs four-jointed. 
11111er uropocl wi tho~l t  spines or1 the inner nlargill. 
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Antenna1 scale (PI. XI', fig. 7) narro\vly lanccolate in shape, about sevell tillles as 
long as broad, two-jointed, distal joint one-seventh of tlle entire l e ~ ~ g t h  of tile scale, 

margill of the scale setose all rourld ; the scale exte~lds  for of its lengtl1 beyond its 
on7n l~eduncle and one-third of i ts  length beyond t l ~ e  antennular peduncle ; the 
second joint of the  antennular peduncle is longer than tlle third and there is a pro- 
minent spine on the outer corner of the basal joint from which the scale springs. 

1,abrum without a spine ; masticatory lobes well developed on the second, third 
and fourth joints of the endopods of the first thoracic limbs ; tarsus of the third to 
the eighth thoracic limbs four-jointed. 

First, seconcl and fifth pleol~ocls of the male, as in the female, consistillg of ;, 
single-jointed uniramous plate. 

Third pleopod of the  male, (Pl. XI:, fig. 5 ) )  biramous, inner ranlus a single-jointed 
plate, outer ranlus nearly three times a s  long as the inner ramus, three-jointed, first 
joint twice as long as the inner ramus, wit11 three long setae o : ~  the outer illargin 
near the  distal end, second and third joints together about one-third of the first 
joint the  second joint slightly the longer and having a single seta on its outer distal 
corner, third joint termi~lated by a single long seta, longer than the third joint hut 
sliorter than the  second and third joints combined. 

Fourth pleopocl of the  male (PI. XI', fig. 10) very long, reaching to the posterior 
end of the telson, biramous, inner branch s single-jointed plate, outer branch four 
times as long as the inner, four-jointed, the first joint twice as long as the inner 
rainus, the second joint about half as long as the first, third joint slightly shorter 
than the  second with a single very strong plunlose spi~ie on tllc outer corner, which 
is nearly twice as long as the joint and extends well I~eyoncl thc spines or? the 
terminal joint) latter quite short ancl terminated l)y two long spiiles four times as 
long as the joint. 

1,cngth of adult male, .j 111111. 
This interesting little species is apparently very ahui~tlnnt in the T:d6 Sol), more 

al~ulldallt in the inner lakc than in the outer. 111 the inner lake the \\,atel- is quite 

fresll, wllereas in the outer lake the corrected s1)ecific gravity of the water at  the 
time these sl>ecime~is were taken alas 1'0o42.j. 

TIle species is therefore a true lacustri~ie for111. I t  is readily tlistinguis~1:~~~lc 10' 

the  spillules 011 the  carap:ice, the for111 of the tcilso~~ : ~ n d  the cl~:lracter of the III:I~C 

l)leopods. I t  is very closely allied to the Indian I ) c ~ l ~ i ~ t ~ o t r z y s i s  t ~ s s i ~ ~ t i l i s  which lives 

in very silllilar llabitats, but  differs in thc form of the telson, ant1 particularly ill 
having the third l~lcopOd of the ~ n a l e  rutliil1entar)r and of the Sarlle for111 3s 

the female. 
(:enus Neomysis, Czcrniavsky. 

Neomysis nigra, Sakazawa. 

(PI. XV, figs. 5-h.) 

.V. r l i g r , ~ ,  Nakazawn, l!)lO, p. 348, pl. viii, figs. 3.  17. 30. 

~ ~ ~ ~ ~ / i l ~  :-\\.llangpoo River, 5-10 nliles helow Sh;~ngliai, .jA-7-A lllct"s7 I('. sii. ' 5 ,  
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nine specilnens up to I(> min. -4 note on the label reads " IVater fresh p e r m a ~ ~ e n t l y ,  

bllt affected strongly by tide. Very muddy. Bottoin firm sancly 111ud" and a further 

label says that this species was " ollly caught a t  or near the bottoln." 
I t  is with some doubt that  I refer these speci~nens to Neol?zvsis rrigvcl, Nak. 

Though the sl~ecinlens uleasure up to I0 mm. ill lellgth, the lnales are still immature, 
to ju(Ige by the condition of t l ~ e  fourth pair of 13leol~ods. Sakazawa's specime~ls, 
thong11 measuring only 7-8 llun~, were, from his description, fully mature. Rut 
otherwise I have failed to f nd any i~ote\\~orthy point of dift'erence and I tentatively 
refer then1 to this species until more material is available. 

I may perhaps he allo\\~etl to supplement Nakazawa's description ill a few 
particulars. 

, , llle segments of the pleon tli~ninish successively in size from the first to the 
fifth, a11d the sixtll segnient is one and a half tin1cl.s a s  long :LS the fifth. 

'I'he telson (PI. S V ,  fig. h) is sligl~tly longer than the last segment of the plcon 
It is one and a half times as long as  I~road a t  its base. The apex is truncate, one 
quarter as I~road as the base of the telson, and bears two pairs of spincs, an inner 
shorter pair and an outer longer pair, which are about as long as the apex of tlle 
telson is wide. The lateral margii~s hear 18-19 spines extending the whole \\la)- 
(low11 their length. 

T!le inner uropod is itbout one and a half times and the outer uropod nearly 
t\vice as long as the telsoii. 

I have given a figure of the telsoil and the eye of one of 111y specimens for coin- 
parison \vitl~ the same parts of N .  ~r~~~trtsclrcirsis, Brandt, a very closely allied species, 
also occurring in this collection. The two species differ in the follon.ing points :- 

( I )  I n  IV. rrigrtr tlie rostrulll is I~roadly trirungu1;lr with a pointed apex. I11 
:V. trru~(r/st~lrerrsis the rostrum is a hroatlly roullded plate. 

( 2 )  iV. ~ r i ~ r t r  appears to have a broader and stoutel- eye than in N. tr~u~trlsc~lrorlsr's. 
I11 iV. rrigrtr the eye is slightly less t11a11 one ant1 a half times as long as 
I>roacl, \\lit11 the petlu~lcle half as \\ride a s  the eye is long :111cl the  p i g ~ n e i ~ t  
occu!~ying the distal half of the  eye (PI. XI', fig. 5). I11 N.  tr7v~~tsclrc~lrsis, 
the eye is rn t l~er  niore tllnll one and :I half times a s  long as  l3ro:1cl, t l ~ e  
~'et l i~~lcle only f as wide a s  the eye is long atltl the pigment occupying less 
than half oE the eye, (Pl. XI', fig. 2 ) .  

( < )  I n  tlle form of the fourth pleopod of tllc n ~ a l e .  
In my 111ost nlature n~ale ,  the fourth pleopod does not extend the \vhole 

length of the last segnle~lt of the pleon and has the first joint of the outer 
I~r ;~~lc l i  only one nl~rl :I half times as long as the second, while the tern~inal  
setae are only two-t11il.d~ the length of the last joint. 

Sakazawa says tha t  the outer branch of the fourth plcopod of the lnnlc 
reacl~es to  the initltlle of the telson, that  its proxim:ll joint is four tillles 
as lollg as the distal ant1 that  the ter~ninal  filaments are longer than the  
distal joint. 
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In N. awatsrl~c~tsis, the fourth pleopod of the male reaches to the nlirldle of 

the telson, the proximal joint of the outer branch is double the length of 
tlie distal and the terminal setae are rather more than half as lo11g as the 
distal joint (Pl. XV, fig. 4). 

This species is also very closely allied to N. intov~zeditr,  Czern., but differs in the 
form of the rostrum and, to judge from Czerniavsky's figures, also in the form of the 
fourth pleopod of the male. 

N .  nigrn was found by Nakazawa in the T,ake of Hamana, a brackish inlet of the 
sea, and also in tlie Gulf of Tokio, both localities in Japan. Its occurrence in 
practically a similar habitat in China is interesting. 

Neomysis awatschensis, Rrandt. 

(Pl. XV, figs. 1-4.) 
.Ilvsis aic~ntsckerr.sic, Brandt, 1851, p. 120. 

.IIysis nionlzchc~csis. Czerniavslcy, 1882, p. 22, pl. nviii. f i ~ s .  13-17 
N. rrwn!schc~rsis, Zimmer, 1904. 
N .  azr~olscherrsis, Derzliavin. 191.3: p. 107. 

I-oc,(~lity :-Take Kasulni-ga-ura, Japan, 15. x .  15, near hottom, about 30 f t . ,  
al~undant,  up to ~o mm. 

This species does not appear to have been redescribed since Braridt publisllecl 
l ~ i s  short account of the species ill 1851, except for Czerniavsky's brief diagnosis 
dranr~l up fro111 speci~nens in the Petrograd Museum. This description is 1,asecl on 
female examples ancl it is necessary to supplement it by all accourit of the pleopods 
of tlie inale. 

The rostrum is in the form of a broadly and evenly rou~lcled plate, not pointed 
:tt the apex. 

The first five segnie~its of the pleon are more or less subeclual afliile tlie sixth 
segment i s  one aud a lialf times as long as the fifth. Tlie t e l s o ~ ~  (Pl. XV, fig. 3) is as 
long as the sixth segment of the pleoii, one and three quarter tirnes as long as I~roarl 
a t  its base, al)ex truncate, one quarter of tlie breadth of the telson at  its 11:lse. 
, , l h e  lateral inargins of tlie telson I,eitr about fifteen spines ranged along tlie wllolc of 

their length and the apex bears two pairs of spines, an inner shorter pair and an  
outer longer pair. 

The inner uropod is one ancl a half times as long as the telsoii and tlle outer 
uropod twice that length. 

The eye (Pl. XV, fig. 2)  is slightly more tllan one and a lialf t i~ues as l o ~ ~ g  as 

broad, the peduncle two-fifths as wide as the length of tlie eye n~ltl the pigmente(l 
portion occupying less than one-half of the eye. 

There is a proniiuent spine on the labrum. 
Tlle peduncle of the anter~nules is about one-half of the l e l~g t l~  of tlle antenna1 

scale. TIlc latter for two-thirds of its length beyond the antenna1 pe(lullcle 

and llas two prominent spines on tlle basal joint from which it springs, one 011 the 
outer distal coriler and the otlier on tlie inner lower corner. Tlie scale (PI. SV, fig. I) 
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is about eleven times as long as broad, the terminal joint one-fifth of the  total 
length and acutely pointed. 

TIle tarsus of the third to  the fifth thoracic limbs is seven-jointed, of the sixth 
and seve l~ t l~  limbs six-jointed ancl of the last thoracic limb eight-jointecl. The 
flagellulIl of the exopocl is nine-jointccl and the basal joint of the latter llas a small 
sGne on its outer distal corner. The lobes 011 the inner margin of the third and 
fourth joints of the endopocl of the first thoracic liinbs are well developecl. 

Tlle fourth pleopod of the nlaie (PI. XV, fig. 4) is very long, reaching to the  
lniddle of the telson. The proximal joint of the outer ranlus is twice as long as t l ~ e  
distal joint which in its turn is one and a half times as long as the two terlninal 
setifor~n processes. 

I have already alluded to the close relationship oE this species to  N. 1~igr.n and 
pointed out that  it may be distinguished by the characters of the rostrum, eye 
and fourth pleopod of the male. 

I t  is, however, even more closely allied to Hcteso~izysis iiltcr.nzcdill, Czerniavsky, 
which is a true Ncomvsis ,  and Ziin~ner has suggested tha t  the two species are probably 
synonymous. A fuller description of N .  iiztulnedia is badly needed. Nakazawa 
has recorded the latter from Japan bu t  has not offered any detailed description of 
his specimens. The only serious point in which i t  differs from N. trwatschc~zsis is in 
the form of the fourth pleopod of the nlale. Czerniavsky describes this appendage 
as having four joints in the exopod, the  first and second of which are equal in length 
and each as long as the inner ramus, the third and fourth joints quite minute and 
sub-equal, and the two terminal setae short b u t  longer than the  combined third and 
fourth joints. His figure bears out this description, bu t  I arn bou~lcl t o  confess tha t  
the figure depicts an appendage \vhich does not look t o  be fully formed and which 
heloiigs ill reality to an iniinature male. Until this point is cleared up by an exami- 
nation of fully aclult specirnei~s it is inlpossible to  regard the  two species a s  
s)'IIol1yIlloUS. 

N .  cr7~trlsclleizsis is recorded from Karntschatka hy Brandt, Czerniavsky and 
Derzhavin. The latter author records i t  as abundant in the brackish water of the  
rivers of the Kamtschatka peninsula which drain the large series of relict lakes 
found there. Its habitat in Japan is of precisely the  same nature. 

"There is an important fishery for these little 1CIysids in Kasumi-ga-ura, a 
lagoon of almost fresh \$rater on the Pacific Coast of the Main Island of Japan.  They 
are caught in a pewliar kind i>f large trawl, the  bag of which is formed of very 
coarsely wove11 stuff .  N .  A ." 

Genus Anisomysis, Hansen, 1910. 

Anisomysis ijimai, Nakazawa. 
' 1 .  i j irrrni, Nal;azawa, 19x0, 1). 2 5 2 ,  pl. viii, figs. 5, 14. 27, -33. 
/ I .  i;irnfli, Z ~ I I I I I I ~ ~ ,  1q15,  11.  171, 

Loctrlity :-Tateyama, n~outl l  of Tokyo Ray, Japan,  ntunerous specimens (pre- 
wilted by L)r. Nakazawa). 
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Zimlner has rightly referred CryPlonzysis Inmellicaztda, tIansen, to the genus 
.41lisom~1sis and called attention to  its very close resemI>lance to the present species, 
The only striking point of difference is in the number of curious processes on the 
inner ~nargin  of the second joint of the ~nandibular palp, 7-8 in A.  ijinzni 13 in 
the  only known specimens of :I. Itr~nellicnudtr. At first I was inclined to consider 
these species as synonymous but I tliink perlinps it woulcl 1)e \?tell to await the 
the  examination of further specimens from the type locality of .4. InrlzeI/icnttdn, 
especially of niale specimens, before deciding this point. 

Z i ~ n n ~ e r ,  whose recent work on the  Rfysidacea, has added very largely to our 
knonrledge of the group and whose attempt to systenlatise the species of the tribe 
Mysini is of the greatest value, refers both the genera Cvyfito~izysis,  Hallsen, n ~ ~ d  
Kreaguomysis,  Illig, t o  the  synonymy of d41zisomysis, and the latter genus, therefore, 
now includes the following species :- 

A .  lalicazbda, Hansen ; 
A .  ijzmni, Nakazawa ; 
A.  lamel/icaztda, Hansen ; 
A .  m i x t a ,  Nakazawa ; 
.4. bifzcrcata, Tattersall (=I<reagronzysis ~ n e p l o f i s ,  Illig) ; 
.4. n ~ ~ s t m l i s ,  Zimmer. 

These species agree fundamentally with one another in the  form and characters 
of the pleopods of the niale (the male of .4. lnrncllicn~tdrr i s .~~nknown,  but in view of 
the very close affinity of this  species with A .  i j i l no i  there can be little doubt that 
i t  also has male pleopods like the other species). In  view of this fundamental 
agreement among this group of species, Ziminer naturally raises the question of the 
value of the form of the telson as a character of generic importance. In  the group 

ge~lerally, the form of the  tclson has been very largely used as a generic character in 
the past, and in the main, rightly so. Rut, for the present, it looks very much as if 
Art isomysis  cjras a genus characterisecl by great variability in the  shape of the telson, 
\!,it11 a greater degree of constancy in the other characters. As Zim~uer points out, 

if the  shape of the telson is a character of generic i ~ n ~ o r t a n c c ,  the above six species 
will fall into four genera, viz.:- 

XNISOMVSIS A .  l a l i c a z ~ d ~ l .  
CRYPTOPIYSIS A .  ijimrri, '4. Irzmcllicnzcrl~r. 
KREAGROMYSIS A . ht f f4r~nt l1 .  
A new genus ,4 . m i x l a ,  : I .  nltslvnlis. 

Future researcll may demonstrate the  existence of groups of species w1licll 
llatllrally illto these genera and justify their separation, but  in tlle !)resent cstellt Of 

our knowledge Zimmer's arra~lgernent is the fnore acceptable. 



Order TANAIDACEA. 
Fan1 APSEUDIDAE. 

Genus Apseudes, 1,each. 

Apseudes sp. 

Loctl l i l j~ :-g ini. off shore a little south of the inoutli of the I'ataluug River, 2 

metres, Talk Sap, 14. i. 10, one specimen. 

This speciinen belongs allnost certainly to  a new species but, in the imperfect 
state of the specimen owing to the breaking off of the  uropods, i t  is inadvisable to  
give it a name. 

I t  belongs to that  group of the genus, of whicll Apsez~des  tn lpn Rlont., is the type, 
which is characterised by tlie presence of eyes, the  absence of a spiniform rostra1 
projection and tlie presence of a pronlinent spine oil the labrum. 

In the present specimen, t!ie rostra1 plate is in the form of a low triangle with 
an obtusely rounded apex, the height of the triangle less than one-third of the' basal 
distance between the eye lobes. 'I'lie latter are well developed and the visual elenleuts 
consist of five scattered groups of about six or seven ocelli each, \\.it11 intervals between 
thein devoicl of ocelli or pigment. 

There are no ventral spines on tlie body nor ally proniinent spine on the antero- 
lateral corilers of the first free thoracic segment. 

The outstanding feature of the specimen is the slenderness of the chelate leg. 
The carpus is about four tinles as long as broad, longer than the propodus, of 
ap~roximately equal widtll througliont and. without any prominent spines. The 
hand is long and slender and not swollen, while the  finger is about one-half the length 
of t l ~ e  hand. The limb has no distinctive armature. 

The third thoracic liinb has oiie stout spine on the merus, two on the carpus ancl 
two on the l)ropodus, hidden among the loilger setne arming these limbs. The 
specimen measures 4 min. in total length. 

1:ronl inforillation sent with the collection, this specinlen was collected in 
absolutely fresh water iu tlie inner lake of the 'l'alt Sap. I do not know of any 
1)revious record of this essentially niarine geuus fro111 practically fresh water. 

" The water a t  the point a t  whicli this specinlen was obtained is, almost certainly, 
:lI\~ays quite fresh, though it is :iffectecl to a slight extent by the tides, a t  any 
rate at  tinies. IV. . I  ." 

Order ISOPODA. 
Sull-orcler .-I SELL07':I . 

Genus Asellus, St .  Hilaire. 

Asellus aquaticus (Linn.) 
. I .  rrrlttnlictt.\, (;. 0. Sars, 1Srj7. p. 0 7 ,  pl. S X X I S .  
. I .  ~tqtt~ l ic tr \ ,  Hacc~vitza, 1019, 1 )  37 ,  test  figs. I -b .  

dd\ellt~h. sp., Hilge~~dorf ,  1874, p. jo. 
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A. h i l g m f o r l i i ,  ~oval l ius ,  1886, p. 13. 
.'I. \~ i!ge l~r lo~. / i i ,  Hilgcndorf, 1,393, p. 1. 

Locfllit?' :-Stations 5,6,8,10,14 and 2 2 ,  1,ake Biwa, Japan, abundant, Ieilgt]l 
to 10 mm. 

I t  was a matter of great interest to discover this cosmol~olitan species in the 
collectiolis from Japan. After careful examination, I can find no vital points of 
differe~lce bet\l1een these specinlens and those I have exanlined from tliis country. 

The Japanese form is perhaps soine\vliat sinaller and slightly narrower and there are 
fewer setae on the  second pleopod of the male, but  these differences are very slight. 

111 1874, Hilgendorf recorded a species of Asellzts fro111 J a l ~ a n  in the following 
words " I n  Graben der Stadt  Yedo ist von inir eine Siisswasser-Assel aufgefunden 
worden. Die fragliche ilsclll~s-Art is von der Europaeischen (dem A .  ngrbnticzls) in 
mehrfacher Beziehung verschieden : der Lieb ist schmaler, das vierte Beinyaar stark 
verkurzt uilcl ain letzten Seginet~t iste die Spitze einfach gerundet (in der Mitte 
nicht eingekerbt). Eii~ Vergleich mit den Nordamerikanischen Arten ist nlir nicht 
moglich." 

On the  strength of this, Bovallius in 188b ilamecl the species found by Hilgen- 
dorf as A .  ltilge~zdorfii a.ithou't haviilg seen specinlens and l~ierely quoting the above 
passage from Hilgendorf a s  a diagnosis of the  species. 

I n  1893, Hilgendorf published a few notes on this species. He says that his 
previously published rein.arks were written after a coi~lparison of his Japanese 
specimens with the description and figures given by Rate and Westwood. 

On comparing his Japanese speciinens with actual specilrlens of :i . nyuaticrrs 
fro111 Europe he  found tha t  the differences in tlie s h a p ~  of the posterior end of the 
nietasome and ill the comparative lengths of t!le fourth and fiftli thoracic linibs, 
which he had noted a s  characterising the Japanese form, did not in reality exist. 
He  does note, however, t ha t  in .A. rrqz~rzticrls from Europe the fifth thoracic limbs are 
only 118 shorter t h a ~ l  the fourtli, while in the Jal~anese specimens, the fifth thoracic 
lilrlbs are from 114-113 shorter than the f o u r t l ~ .  He notes as further difference$ that 
(I) A. hilgc~zdorfii is a iriore slender forin thau A. nylrtrlicrts, j 113 times loiiger than 
broad as against 2 112 times in i l .  trqlrrztic~ts, (2 )  the secoi~d antenna is ol~ly 315 of the 
total length of the  body as  against 415 in tlie E u r o p e ~ i ~  form and ( 3 ~  that the 
uropods in ,-I. hilgel~dorlii havc a shorter and broader 1,asal joint and shorter 
branches. He  goes on to  re~nark  that  in the  numl~cr  of ocelli of the eyes, and, what 

is of great importance, in the forin of the pleopods of the ~nale,  the Japanese species 
agrees absolutely with the  European one. 

With regard to  the differences namecl I,y Hilge~iclorf I find ( I )  the Guropeall 
species is about three times a s  long as bro:~d, certainly over 2 314, (1) that there is no 
appreciable difference in the le~lgtll of the a~itcilnn it1 J a p a ~ ~ e s e  and Eurol>ean speci- 
mens, (3) that  the character of the uropods is not n safe one to rely 011, as these 
appendages are coiistaiitly fount1 in a regenerated forin after having been brukell off, 
(4) t ha t  the  difference in the lengt11 of the fourth and lift11 thoracic lilnbs in two 
ineasured specimens, one of a Japanese s p e c i l ~ l e ~ ~  and the other of a British are as 
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follows:-in the Japanese specimeli the fifth thoracic liml, was .8 of tlie length of 
the fourth and in the Britisli specinlen '85 

These differences, therefore, are seen to  be very slight and of little i~nportance, 
and in view of Hilgendorf's positive s t a t e~ l l e~ i t  t ha t  tlie pleopods of the male agree 
~erfectly with those of European specimens, may be ignored. I think, therefore, 

that there is very little cloubt tliat .4. liilgcr~dovfii should be relegated to  the 
synonyinjT of A .  aq~~nt ic~cs .  This widely distributecl species is now known t o  occur 
all over the E'alaearctic regions of Europe and Asia and is also found in N. America. 

" I n  Lake Biwa this species \vas taken in depths of from 180 to  260 feet and 
appeared to belong to the deep-water fauna,  with the molluscs Pisidizcrn cnscvtauzcnz 
(Poli), I/alvrrtrr Oi-itre~zsis and I/. trl~ira~zdnlei, Preston, the leech ,411cyvobrlclln bizarze Oka 
and tile Planarian Rdcllocrplzciln czmtn~~rlalei, Ijiilia and Kahuraki, with which i t  was 
taken in great abuilda~ice. Curiously enough, however, it was also taken in artificial 
concrete breeding tanks for fish a t  Hikone near the east side of tlie lake and, in very 
la.rge numbers, in all ornamental stone I~asin containing only a few cuhic feet of 
water and dead leaves in a temple-grove a t  the same place. A[. .4 ." 

Genus Caecidothea, Packard. 

Caecidothea kawamurai, sp. nov. 

(Pl. S V ,  figs. 11-18.) 

Locnlily :-From a well inside a house in the city of Otsu, Japan, 8. i. 1915, 
collected Ily Dr. T. Kawa~llura, three ~ ~ e c i ~ i ~ e n s ,  two males 16-17 m~ii . ,  olie female 
11 Inm. Tile well was a sll.lllo\v ;)iic in w!lich light p~l ie t ra ted  to the ho t tu l~ i .  

Dcscriptio,~ :--Body (PI. SV, fig. 11) uarro~vIy elongate in shape, seven times 
as long as bi-oad, of even width tllrougliout. 

Head nearly tnlice as broad as long, frontal margin slightly concave. 
Eyes present as a group of three ocelli on each side of tlie head, about the 

centre of the lateral niargins. 
Thoracic segments (nore or less subequal in size, and quadrangular in shape ; 

each sctg~nent lias an  impressed line runni~zg across the segrnent a t  the anterior end ; 
in addition the first s e g n ~ e ~ ~ t  shows a \:-shaped impressed line or groove ; lateral 
Parts of the thoracic s e g m e ~ ~ t s  wit11 a few short and scattered setae. 

Pleoll about olie quarter of the whole length of the hody, one and tliree quarter 
times aslong as broad, posterior margin slightly produced into an  obtuse lobe between 
the bases of the uropoc~s. 

First antennae short, not extending beyontl the distal end of tlie fourth joint of 
the l)e(luncle of the secolitl antenuae, peduncle equal in length to the  first three 
Pints of the pedu~iclc of the second a~~teun:te,  third joint the longest and narrower 
than the first two, flagellum co~iil)osed of thirteen joints. 

Secolld atiten~iae nlore than half as long as the body, first three joints of tlie 
1)eduncle short, fifth joint one ant1 ;I half times as long s s  tlie fourth and solnewllat 

fl:~gelluln coml)osetl of nearly one liundred joints. 
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This new form removes one more of the characters separating the genus 

~ ( ~ ~ ~ i n o t l z e n  from .4 s~ l l r t s ,  the presence of eyes in the  latter and their absence in the  
former. There remaills o~l ly  the general form of the hocly and the size of the  heacl 
and pleon to separate the two, and among the  known species of Asr l l r~s  and ('crccitlothec~ 
there are all grades of shape, wllich would make a continuous series of con~lecting 
forms. The validity of the  genus Cnecidolhrrr is indeed doubtful. 

This species is a most interesting addition to  the fauna of Japan. I t s  nearest 

allies are all A~iierican species, founrl in subterranean raves and sprii~gs in R e ~ ~ t u c k y ,  
Tennessee, Texas and so on. 

Sub-order FL.4 R E L L I F E R : I  . 

 fan^. CYMOTHOIDAE. 

C:enus Tachaea, Sch. et Mein. 

Tachaea chinensis, Thielemann. 

(PI. XITI, figs'. 16-18.)  

T. chi~rr~tsiz. 'Vhirlerna~~l~, rqro, 1,. 18. text figs.. 12-20. 

Locnlities :- 

CHINA. 
N.E. end of Tai Hu, near Moo Too, China, I .  xii. 1 5 ,  r fe~llales, 7 111111. 

Outskirts of Shanghai, in ditches and ponds, adhering to  the  carapace of 
I'trrirli~ra llilotira subsp. g~,rrcilifrs and Pnlnc~~roirrlcs sirrr?zsis, 3 im~nature ,  3-4 '5  1~1111. 

JAPAN. 

Ogura Pond, near Kyoto, fro111 I-c~riidl~r pnrtrirlc~rs, (1 specinlens, 6-9 Inm. 1,ake 
Kasumi-ga-lJra, on the east coast 1 5 .  x. 15,  from the  carapace o f  I.ctrirdc8r fitrrtcidc,rzs, 
sixteen, 0-9 n1ln. 

These specimens, both from China allcl Japan, differ from the description ant1 
figr~res given by Tl1ielem;tnn in two ~a r t i cu la r s ,  ( i )  there is n distinct lacinia ~nc~bilis 
on the lllai~clihle (PI. XVI, fig. I ( ) ) ,  til~perl by two or three snlall setae (ii) tllc single 
strong curved spitie on the first maxilla (PI. XVI, fig. 1 7 )  is longer than Thielenlann 
shows and more like tha t  figured by Stebbing for T.  spo?igilliroln. 

These s~riall differellces bring T. clriirriisis ~nucli more closely in aqreenient wit11 
T .  sfiol~g~llicoltr and I an1 inc l i~~ed  to doubt wlietl~er they are really separate species. 
Hut I have not seen speci~nens of Stebbing's species and the question ca~ ino t  be 
decided until sl)ecimens are coinpared f r o n ~  both localities. 

Hansen (1890) ill his monograph oil this and allied genera, figures a six-jointed 
~llaxillipede for the type species 7'. crtrssipes and states in the diagnosis of the genus 
that the second and third joints are fused, thus accounting for tlie reductiol~ in 
nunlller of the joints of the appendage f r o ~ n  seven to six. 

Stehhitlg (1907) in describing 7'. spoir,gillicol(r, says tha t  tlle il~axillipedes are 
(lecide(lly only six-jointed and he cxplaills the reduction in this species a s  clue to the 
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Genus Ichthyoxenus, Herklots. 

Ichthyoxenus japonensis, Richardson. 

I .  j n p o n e ~ r s i s .  Richardson. 191.3, p. 501, text figs 4-h. 

Locality:-Lake Hi~va, Japan,  from drhciloglenth~rs sp., February, 1915, six 

females, five males (presented by Dr. T .  Kawamura). 
R ic l l a rdso~~ '~  type specimens were taken from .4 chrilog~rntlrz~s cvoiiostigmn (Jordan 

and Fowler) captured in Lake Biwa, and other specimens were found on various 
species of ,~irlzeilog~~rrtl~~,~s and G~zntlropogo~r from 1,ake Yago, Funayado, and Lake 
Biv\la. The species is therefore fairly widely distributed in the freshwater systems 
of Japan. The present speci~nens are in agreement with Richardson's description 
xnrl figures. 

Family SPHAEROMIDAE. 

Genus Exosphaeroma, Stehbiug. 

Exosphaeroma oregonensis, Dana ? 

(PI. XVI, figs. 1-5. )  
E. o r e ~ o t r e ~ ~ s i ~ .  Thiele~na~in. 1910, 1). g r ,  text figs. 41-47, 

Lornlil!~ :-Whangpoo River, about ro miles below Shaugh~ti. 6-7 metres, 10. 

xii. 15, on hottom of hard mud, eight speci~nens up t o  6 lnm. (water fresh b u t  
tidal). 

Si Dong Ding, Tai Hu, China, sQ metres, I. s i i .  15, on muddy bottom with 
Potnvnogcton and other weeds, two specimens (fresh water). 

S.E. end of Si Dong Ping, Tai Hu ,  China, 3. xii. 15, on lomer surface of stones, 
about 50 specimens (fresh water). 

I think this is the same species as tha t  recorded from Japan by Thielemann 
( I ~ I O ) ,  1)ilt I an1 not so sure t11at it is Dana's species. Rot11 this species and the  
following one have given me consideral,le trouhle in their identification and I think 
it well to descril,e the appearance of the pleopods as they looked when dissected 
from spirit speci~nens, because it was mainly fro111 this tha t  I detected the presence 
of two sl)eries in this collection nnrl also because the pleopods seem to  me t o  
depart from the descriptions of tile l?leol,ods of the Hemibranchiata a s  given b y  
Hansen. 

Plcofind 3 (PI. S V I ,  fig. ,;). Endopod with an opaque rather fleshy area on the  
illller proxin~nl portion as indicated by the shaditlg in nly drawing. Otherwise both 
rami are transl3arent and I was not able to  detect with certainty any reg~gar  bran- 
chial plications. Endopotl \\.it11 numerous plulnose setae a t  t l ~ r  apex. Exopod two- 
jointed, distal joint edgetl n i th  plumose setae all round, proximal joint without 
setae on the inner margin, but  fringed with short setae on the outer edge. 

J 4 1 I fig 4 ) .  Endopod quite opaque arid Ber;hy all over with two 
Or three short plumose setae at the apex. Gxopod two-jointed, inner proximal two- 
tllirds, opaque ant1 fleshy, rest t r anspa re~~ t ,  a few short setae on outer edge of 
l'roximal joint, distal joint with a few (six or seven) plumose setae on i ts  margins. 

r)lfofio(l 5 (1)l. XYI, fig. 5). Rot11 ranli thick and fleshy and opaque, exopod 
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fusion of the sixth arid seventh joints. A careful comparison and lneasurements 
his figure show tha t  in his specimen the second and third joints were not fused alld 
tha t  the explanation of the reduction in the nurnher of joints is really due to  the 
fusion of the  sixth ancl seventh. T .  sfiorzgillieoln ther6fore is 11ot in agreemellt 
the  generic diagnosis of Ttrclznr(r in this respect. 

Thielemann describes and figures the maxillipedes of T. chilzerrsis as five-jointed, 
and i t  is eviclent tha t ,  in this case, the second and third, and sixth ancl seventh 
joints are fused. 

T. clzi~ze~zsis would then appear to  combine the characters of T. cvnssi@es and 

T .  s@o~zgil / icola as far as the maxillipedes are concerned. But these appe~ ldage~  are 
very small and delicate an2 the  joints very difficult to make out ancl the conditioll 
which I have iioticecl in these Chinese and Jal>aiiese specinlens may possibly explain 
the  apparent differences in the three species. On the elongate secolld joint there are 
traces, visible a t  the  sides, of a suture, but  i t  is not continued across the joint. I take 
i t  t ha t  this represents a partial separation of the seconcl ancl third joints and a 
similar incomplete suture is visible on the terminal joint indicating the partial 
separation of the sixth and seventh joints (PI. XVI,  fig. 18). 

Rut in neither case could I trace the suture right across the joints, and I should 
describe the  maxillipedes as five-jointed with partial separation of the second and 
last joints into two. It looks to  nle as if Stebbing saw a similar partial suture 
between the second and third joints, but  not between the sixth and seventh joints in 
his species, wliile Thielemann does not inention either. My point is that  the 
apparent differences in the descriptions and figures of tlie nlaxillipedes of the three 
species are not nearly so important as they seem a t  first and may he explained by the 
delicacy of the appendages and the difficulties of seeing the  sutures. 

There are three species of Tuclz~rea known from fresh water, T. ltrcrtstris, \Veber, 
from Sumatra, T. sporzgillicoltz from Calcutta, and T. clzi~zrirsis from China ancl Japan. 
These three species are very closely related to one another and structurally there 
seems very little to  distinguish them. But each has a very clistinct habit. T .  lacrrsfvis 
ivas found on Cyprinoid fishes, I'. s~o i rg i f l i co ln  in the canals of a freshwater sponge 
and the present specimens of T. clziitcizsis, both from China and Japan, were found 
clinging to  the carapaces of various freshwater Macrura, ('oridilzrr, Pfllocnzo~tetcs 
and Letrrrdo. 

Thielemann's type specimens were obtainecl in tlit market a t  Shanghai, so the 
present collectiori provides the first indication of its habit aud mode of life. I could 
not detect ally differences between the  Chinese and Japanese specinlens. Both are 

cl~aracterised by a profuse development of black arborescent chromatopllores on 
the body and the appendages. 

"All my specimens were from pure fresh water, and were associated with slllall 
prawns of various genera. The corntiion Indian species (T. spoirgil/icoltr, ~te l~h i l lg )  is 

also found adhering to the external surface of the carapace oE small fresl~water prawns~ 
especially when youug, as well as in the canals of .Sfiorcgil/n. I11 neither species is the 
association of a permanent nature. N .  A ." 
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Genus I c h t h y o x e n u s ,  Herklots. 

I c h t h y o x e n u s  japonensis ,  Richardson. 

I .  ;nponerrsis. Richardson. 1913, p. 501, text 6gs 4-(3. 

 it^ :-Lake Ri~va, Japan, from A clzeiloglzath~~s sp., February, 1915, six 

females, five males (presented by Dr. T .  Kalvanlura). 
~ i ~ h ~ ~ d s o l l ' s  type specimens were taken from .4chci/og11atk1ls c-yo?zostignln (Jordan 

and Fowler) captured in Lake Rina, and other specimens were found on various 
species of . - lcke i log~zc~th~~~s and G~tc~ tho f iogo~ l  frorn Lake Uago, Funayado, and Lake 
Biwa. TIle species is therefore fairly widely distributed in the freshwater systems 
of Japan. The present specimens are in agreement with Richarclson's description 
and figures. 

Family SPHAEROMIDAE. 

(>enus E x o s p h a e r o m a ,  Stebbing. 

E x o s p h a e r o m a  oregonensis ,  Dana ? 

(PI. XVI, figs. 1-5.) 
E. o r e ~ o r ~ e ~ r s i r ,  Thiele~nann, 1910, p. j r ,  tent figs. 41-47, 

Locnlii\l :-\Vllangpoo River, about 10 miles below Shanghai. 6-7 metres, 10. 
xii. 15,  on bottom of hard mud, eight sl~ecimens up to 6 mtn. (water fresh but 
tidal). 

Si Dong Ding, Tai Hu, China, 2.:- metres, I. xii. 15, on ~nuddv  bottom wit11 
Potnmogelo~l and other weeds, two specimens (fresh water). 

S.E. end of Si Dong Ding, Tai HLI, China, 3.  xii. 15, on lower surface of stones, 
about 50 specimens (fresh water). 

I think this is the same species as that  recorcled froin Japan by Thielemann 
( I ~ I O ) ,  I n t  I aln not so sure tllnt it is Dana's species. Rot11 this species and the 
following one have given me considerable trouble in their identification and I think 
it well to describe the appearance of the pleopods as they looked \vhen dissected 
from spirit specime~is, because it was mainly from this that I detected the presence 
of two species in this collection and also because the pleopods seem to  me to  
depart from the clescriptions of tlle ldeol~ods of the Hemibranchiata as given b y  
Hallsen. 

Plcofiod 3 (PI. XVI, fig. A ) .  l{nclopod ~v i th  an  opaque rather fleshy area 011 the 
inner proxinlal portio~i as indicated by the shading in my drawing. Otherwise both 
rani are transparent and I was not able to detect with certainty any regular bran- 
chial plications. Endopod with numerous plu~tiose setae a t  the apex. Exopod two- 
jointed, distal joint edged n.ith plunlose setae all round, proximal joint without 
wtae 0x1 the inner margin, but fringed with short setae on the outer edge. 

Plcofiotl 4 (PI. XVI, fig. 4 ) .  Endopod quite opaque and fleshy all over with two 
Or three s1lol.t plunlose setae a t  the apes. Exopod two-jointed, inner proximal two- 
tllirds, opaque and fleshy, rest tra~isparellt, a few short setae on outer edge of 
proximal joint, distal joint with a few (six or seven) plumose setae on its margins. 

r ' l~opo(~  5 (PI. X\:I, fig. 5). Both ranii tllick and fleshy and opaque, exopod 
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two-jointed, outer nlargin of l>rosi~nal joint with a few short setae, distal joint of 
peculiar shape the pointed al)es of the distal protuberance studded with small spines, 
a pad of siinilar spitlules on the inner proximal ~nargin of the distal joint ; endopod 
c\rithout setae. 

None of the  males which I clissected harl an  al~pendix masculina on the secontl 
pleopod bu t  as none of my specirne~~s measurec? more thau 0 mm.,  they may not have 
been fully grown. I co~ilcl not detect with certainty any definite hranchial plicatinns 
on ally of the ~)leopods. 

The general form of this species is shown on 111. XITI, fig. I. This figure agrees 
very closely with Thielenian~l's figure ancl my specilnens agree with his description 
very closely except tha t  pleopocl four has fewer plumose setae on each ramus. 

As Thielemann p o i ~ ~ t s  out this species differs from Hansen's description of the 
~ l e o p o d s  of the he~nibrachiate Sphaeromids in having plumose setae on the fourth 
pleopods. Hansen says tha t  the fourth ancl fifth pleopods are never furnished with 
such setae. 

I have exanlitled six specimens of E .  or~rgoircpil.sr's, Dana, sent me by the TInited 
States National Museun~, from Sitka, Alaska, on the beach. Five of these are males 

~neasuring I O  nun. and one a female ~neasuring 8 mm. The pleopods agree substant- 
ially with those I have clescrihed above, the fourth pair has plurnose setae on each 
ramus, more numerous than in my specinlens but  otherwise the same. The males 
also possess an appendix masculina, from which I have concluded that  if my speci- 
Inens belong t o  the same species, the males are still i~nmature .  

All the males of these Alaskan specimens have a dense fringe of hairs on the 
fourth, fifth ancl sixth joints of the fourth ancl fifth pairs of thoracic l iml~s,  but these 
hairs are not present in the single female. Hanserl says that  the thoracic li~nbs of 
the he~nibranchiate Sphaeromids never exhibit sexual differences. If the ahove 
sl~ecimens from Alaska have been correctly interpreted, I : ,  o v e g o i r ~ i ~ s z s  forms an 
exception to  this general statement. None oE the Chinese specimens exhibit these 
hairs, bu t  they are otherwise so closely in agreement with the Alaskan specimens 
tha t  I have regarded them as i~nmature  and not fully grown, the nppe~~dis  
masculina of the second pleopocls. in the  male and the fringe of hairs on the foi~rtll 
and fifth thoracic limbs being both characters denoting sexual maturity. 

If all the  records ascribed to L.  ovc~ge~rc~7tsi.s refer to the same species, it has 
a very wide distribution in the shallow waters of Eastern Asia from China to 
Kaintscl~atka and Western America from Alaska to California. I t  is also capahle of 

living equally well in pure sea-water or in fresh water as in China or J a l ~ a ~ l  and in 
.$laska as recorded by Richardson. 

It is possible tha t  the specimens recorded by Thielen~ann from Japan and here 
fro111 China are brackish water varieties of the  type, characterised by their smaller 
size and the n~odificatioii of their secondary sexual orgalls and it is also conceivable 
tha t  tlle general appearance of the pleopods and the absence of d e f i ~ ~ i t e  plicatiolls 
in my specimens from China, may he correlated with the special habitat ill which 
they were found. 
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Exosphaeroma chinensis, sp. I I ~ V .  

(PI. XVI, figs. 6-15.) 

L o r l r l r t ~ ~ .  -Edge of LVllnngpoo liiver, l~etween Shanghai and LVu Su l~g ,  Cliina, on 
weeds aiih lower surface of sto~ies,  sixteen specimens up to 0 Inn1 , 'Pi'. [Types.] 

\Ir l~a~~gpoo River, about 10 miles I~elo~v Sha~igllai, 6-7 metres, 10. xii. Ij, on 
botton~ of hard nlud, one specinlen, ?+$?.  

Tliis species is very closely related to the precedi~lg one a ~ l d  i t  \\rill be sufficient 
to point out the cliffcre~ices bet\veen the t\vo. In  general appearance the two forms 
are almost exactly alike and the figure which I have given of E .  oregoric~rrsis \voulcl do  
equally \veil for this species. I have also figured the  first and second antennae (Pl .  
XVI, figs. 0-7) the nlaxillipecle and the second and eiglith thoracic limbs (P1 XITI, 
figs. 9-11) of li. c.hirrctrsis. They present no ~narked differences from those of E .  
or,rgorzellsis, but will be useful for co~lil~arison \%,it11 Thielinann's figures of the latter 
species. 

E .  c k ~ r ~ e r z s r . ~  differs fro111 E .  orcgorrrrzsrs in the  following points :- 

( I )  The episto~ne is snlaller and its postero-lateral processes mucll shorter than 
in E. orcgoneriszs. Conlpare ~ n y  figure (pl. XL'I, fig. 8) \\,it11 that  given by Thiele- 
mantl. 

( 2 )  The esopod of the uropod is much smaller compared with the  endopod, 
than in I:' or .ego~~e~rc is  Cn~npare P1 XYI, fig. 2 with PI. XL'I, fig. 15 

(3) 111 the pleopods 

(a) .4lthough Ii. c.lrillc~zsis is only 0 mnl. in lengtll, the niales possess an 
appendix ~na~cu l ina .  (PI. XITI ,  fig. 12). 

(b) Pleol)od three has both raini t r a n s p a r e ~ ~ t  \vithout any opaque or bran- 
cl~ial area. 

(c) Pleopod four (1'1. XI-I ,  fig. 13) has the endopocl completely opaque and 
~)rancliial and without pluniose setne : the esopocl is conlpletely transparent, 
\vitho~it brancliial arc-a, tnlo-jointed, distal joint with several ~)lunlose setne on its 
margins. 

(d) 1'leol)ocl live (1'1. S \ - I ,  fig, 14) has hoth ranii opaque ancl co~nl~le te lv  
I)r:ll~chial, esopotl two-joi~itecl, 110th rallli \\rithnut pluniose setne, distal joint of 
the exopod not of peculiar shape and \ ~ i t l ~ o u t  the spinulose protuberance seen in 
111). specimens of 1:. or.c~gorrc~rr.~is. 

:I conlparison of the figr~res I 1l;lvc given of the pleopods of 6. c h i ~ r c ~ r s i s  with 
those given for Ii. o ~ , c g o ~ r c ~ ~ s i s  will bri~ig out these differer~ces. 

To judge fro111 the specimens in this collectio~~, E .  clrirrc~~sl's is cot111110li in the  
tidal waters co~~nect ing the Tai Hu ~ r i t h  the sea but  was not found in the '1% H u  
itself, whereas 1:. or,rgorrcrrsis is lnost abulldallt ill the Tai H u  and sparingly f o u ~ l d  in 
the Whangl)oo liiver. 111 other words E.  orc,gor~c~csi.s can tolerate or even prefers a 
Illucll more purcly fresl~\v;lter 11;lbitat tll;111 E .  ~ . ~ I ~ I I L ' I L S ~ S .  
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Sub-order VAL VIFER.4 .  
Faillily IDOTEIDAE. 

While i t  is coinparatively easy to  decide that  the species described below is llew 
to  science, it is a much inore difficult matter t o  deter~niue to which of t h e  existing 

gellera of the family i t  ~l~oulcl  be referred. I n  my endeavours to arrive at a proper 
conclusion of this question I have encountered many discrepancies in existillg generic 
definitioils and have experienced 111uch of the confusio~l wllicli still exists in this 

family, in spite of tlie work of recent authors. There is much diversity of o p i l ~ i o ~ ~  
and no little iiicoilsistency as to  what constitutes a generic character alld it is not all 
infrequent experience to  find one character used as a basis for generic separatio~l it1 

one group of species and as cheerfully ignored in another group by the sanle author. 
MLICII of the existing chaos is due to  the imperfect descriptio~~s given by e:lrlier 
authors and as these early species are retaket; and reconilised and their diagi~oses 
brought up to date in the light of accuinmulated knowledge, order is slowly evolving 
itself out of the confusion. But much still rema:us to Ile done, aud n thorough 
revisioil of the family is needed. This is not the place to attempt to do this, for the 
material a t  my disposal is inadequate. But I inay ~~er l i aps  be allowed to point 
out soine of the discrepancies and inconsistencies n f l ~ i c l ~  I have encouiltered in 
my search through the literature, in the hope that some other worker with Inore 
abundant illaterial inay eveiltually elucidate iny difficulties. 

Collinge (1rp8) in a paper on the oral parts of the Idoteiclae has sui~llnarised the 
existing genera of the family in a table, giving the number of spines 011 t l ~ c  iuner 
lobe of the first maxilla, the uuniber of joillts on the palp of tlie iliaxillipede and the 
~ lu~ l lbe r  of complete segments and sutures in the nzetasorne. 

Excluding the C;lyptonotinae and Mesidoteinae and the anoinalous gellera 
. S ~ , m ? ~ t i i l s ,  Richardson and Clrir~iscr~s,  Richardson, we find that the remaiiii~lg gellera 
in Collinge's table lnay be grouped illto three divisioils according to the 1iu111her of 
joints in the palp of the maxillipede, as follows:-- 

PAW OP THE MAXILI,IPEDE FIVIC-JOINTED. 
Zc~zobin~lrz,  Stebbing ; Prnlzdotc(r, Richardson ; I:'izgidotcrr, Barnard ; ( ' l c (~~r l i c l l t~ ,  

Ricl~ardson ; Paridoten, Stebbing ; ( ; I~ f i t i do t ca ,  Stebhing ; I'er~tirls, Richartlsoll ; 
f-rabyzos,  Spence Bate. 

PAI.P 01: THE I\'~AXILI,IPGUE FOIIH-JOINTEI). 
Itlolelr, Fabricius ; Errrdoterr, Collinge , ('olrdolr,n, IZichardso~~ , Ero.\~rr~rr~c~r.rr~, 

Kichardson ; Evzclrsor~elltr, 13eliedict ; S\~~rrsortrtr, Collinge 

PAI,IJ 01: THE MAXII.LIPEDE THREK-JOINTEI). 
Edot ia ,  Gu6r.-MCn. ; .V,,r~itlo/(,tr, Hargcr. 
Our species falls into the first of these three groul)s in llaviilg thc pall) of the 

~naxillipedes five-jointed. The genera in this group are separated from one another 
mainly on the characters of the segmentation of the metasolne. I reproduce here 

that  part of Collinge's table ivhich deals wit11 this character. 
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METASO~IE. 
Nlcrnhcr o/ 

Segments .  S z ~ t c ~ r e s .  
%criobi(irc(r . . 3-5 (1) 

I'eietidotctr . . .3 I 

I lngi~lo tec~ . . 2 - 7 

(~l(~(ll2tzeLLfl . . - 7 ( 2 )  

I'ur~idotza . . I 3 
(;lyfitidulcli . . I 3 
Pcicti~is . . I ) 

C:~tib\rzos . . I - > 

\Ve nlay co~lll,lete tlle t a l~ le  by adding t11:lt the tyl)e species of %i,rlohitr~rc~ has 
one suture on tile ~ i~e tasome  and, nccordi~lg to  Miers' figure of ('lrtrlrtis isofilrs, the 
type of the genus C'I(~c~i~ticllrr, this genus has t\\ro sutures on the metasome. 

I t  will I,e see11 tll:lt the genera P(iritiotcu, Glyfi idotc(~ and Pc~zlicts  are identical ill 
the characters so far noticed and i t  is difficult t o  see 011 what grounds they are 
sepal.ated. 

( ' l e l ~ ~ ~ t i c l l ~ l  anrlaEitgidotcci, which agree in the form of the  maxilliperles and in the  
seg~i~entation of the ~netasome, are tlistinguishecl readily by the flagelluni of tlie 
second antenna \ohich in the former is uni-articulate and in the latter, multiarti- 
culate. 

In attempting to  place our species in one of the genera of this group we lneet 
with our first difficulty. I t  has four segm'ents in the metasome, a~irl  one suture, and 
is tkerefore apparently referrable to the genus ZcrioAitzrrn. But tliis conclusion is 

open to a good ~i lany objections ~ ~ h i c h  it is necessary to  inquire into. 
Collinge's table of genera of tlie Idoteidae does not include the genus ('lsciizlis, 

L)ana. He presu~nal)ly considers this  genus as n sy~~ony l i i  of Zcrrobicrirn, an opinion 
I have myself expressed previou%Iy. Clenrztis was instituted by I h i a  in 1S4g for 
tlie type species, (', lc'rretivis, IIana, captured off N .  Patagonia. The genus and 
species were descril~ed and figured   no re fully in I)anals great work on the Crustacea 
of the United States Explorillg E:xpedition. From that  work, I lia\re transcribed 
the follonring qeneric definitio11:--Outer antennae niuch the longer, not geniculate, 
five to six-jointed, w i t h o ~ ~ t  a flagellu~n. Feet of tlle fourth pair very much shorter 
than the third ; last four pairs gradually increase in length. Outer abdominal plates 
or opercula having a, small lamina attached inside a t  the articulation. 

We ]nay reniark a t  once, that  if Dana's type species really had uropods of the  
kind he describes (and his descriptio~i is borne out by liis figure, pl. 46, fig. gk) none 
Of the species subsequently added to  the genus Clc(tirlis have been correctly referred. 

l l~ t ice  of this remarkal~le character of the genus (:ltccirtis seelns tc, have been taken 
by srlbsequent writers and I can find no reference to the form of the uropods in 
"lecies referred to tliis genus except in the case of C. s!v(zsse~ti, in which Thiele~nann 
figures a uropod of the type illore ilor~nally met with in Idoteidae, a flattened 
l)late~ divided by a suture near tlie distal end iuto a large proximal joint, the 
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protopodite, and a snlall distal joint, the  enclopodite, with a strong plumose seta a t  
i t s  base on the  outer corner of the  basipodite. The form depicted by Dana, in which 
both endopodite and exopodite are present, is collfined to  the gellera G l y $ t ~ ~ ~ ~ t i ~ ~ ,  
i 'hiridotcc~, M u c ~ ~ o c h i r i d o ~ k c a ,  and illcsidotetr . I t  seems almost certairl that  Dana 
was in error on this point, but  the matter is one that  wants clearillg up before 
the  s ta tus  of the  genus Clcaiitis can be satisfactorily settled. 

Further with regard to the  maxillipede, Dana only figures three joi~lts in the 
palp. Here again Dana is probably in error, but  it is niost important to know how 
many joints there are in the palp of the type species, for this character is of first 
value for the  classification of the species into genera. 

Two other cl~aracfers in Dana's definition of the genus deserve special mention. 
The flagellunl of the antennae is uni-articulate and the fifth pair of tlioracic li~nbs is 
conspic~io~~sly  shorter than the renlainder. 

It will be recogtlised, therefore, tha t  for t ~ v o  important characters, the palp of 
the maxillipedes and the form of the uropods, our itlforrnation nrith respect to the 
type species of Cbcalzbis is deficient or of doubtful accuracy. 

I t  is clear t h a t  if Dana's  description is borne out by subseque~lt examination of 

the type species, ilone of the species referred to  the genus by' later authors call 
remain \vithin its limits. If Dana was in error on the two characters named, what is 
the extent of his error ? 

It is now necessary to  consider the species referred to the genera ('letrr~iis and 
Zcitohirrrrtr. 

'I'he genus Z z l ~ o b i o  was instituted by Iiisso in 1826 for two species, Zcilobr'tl 
,bri.srnnticrr a~irl  Zclzobirr rizcditcrvtrircrr both of Risso. These two species have since 
I~een shown to be synonymous. Miers, (1881) in his revision of the family treats 
%~.lloOitr as  a subgenus of the genus Jdo lc t~ ,  characterisetl as follows:- " Post-ahdomen 
coniposed of four or five distinct segn~ents, visible in a dorsal view, (species slnall, 
or nli i~ute,  \vith a few-jointed antenna1 flagelluln). Zenobia ? " To this su11-genus, 

a s  thus defined, Niers refers both species of Risso and two new ones, Itiolctr (Zcilohitrl 
7ul~?f inpcr i ,  Miers, and I .  (Z.) drriroi, Miers. 

Dollfuss (1895) restored Risso's name to full generic rank and in the same year 
Stel,l,inq pointed out tha t  the name was preoccupied and cha~~gecl it t o  %t~rrohitrrrtr. 

No other species of the genus ]lave I7eel1 described as such, hut Issel (191.3) 
definitely regards the genus ('lrurrtis of Dana as a synollynl and refers to all the 
species of ('ler~rztis as  species of ZcrroDiirrrcl. ]Sate and Westwood ex1)ressed very 

IllLICll tile same opinion and in 1011 I pointed out that  if this o p i ~ ~ i o n  was accepted, 
Dana's name had priority. 

The followillg species of the genus ( ' l r t r i~ t i s  have been described sul,sequeut to 
tile type species, ('. / i ~ t i 7 r r ~ ~ s ,  l )ana : - -  

( ' .  ~ l ~ ~ r i c t r r ~ t i t r ,  Henedict. (.'. lirntlrii. Kicharclson. 

C,.. f.rrOicoltr, G .  3,I. Thoinson. ('. occide/rltrlis, I<icllardsoll. 

(,~. grrrrr lrlostr Heller. ('. strtrsscr~i, Thielen~anll. 

C'. isopws, 3,Liers. C.'. !,rporrictr, Kichardson. 
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addition, Miers, 1881, referred three species to  the genus, which have since 
been placed in t l ~ r  gelnls lirr'rhsoi~clLa, Belledict (=Erir/zronirr, Dana) and d o  not 
concern us here. 

Of the above eight species of (:Icalzlis, (.. isopirs, Miers has since been nlade the 
type of a new genus ~ l r~r i z t i r / l t z ,  Rirllardson, hy reason of the  " differences in the 
allape of the body, which i5 hroarler and more flattened, and in the  character of the 
le=s, and to the fact tha t  the abdomen is composed of but  two segments." 

I t  will he useful to set out in tabular form the characters of the species of 
Cr-ngztis, Clr~n~riielltr and Z r l ~ o h i t r t ~ n ,  as regards the palp of the  maxillipedes, the 
seg~nentation of the metasonze anrl the flagellurn of the antennae. 
- . ... -- 

- ~- - . - - -- - 
~- .- .- - -~ . . .--. 

- - .- - - - 
ZENODIANA : - 

pvr oncrtrt r r ,  liisso . . i 

CLEANTIS : - 
l irzen~is,  Dana . . 
jlnitica.ndn, Renedict 
jtrpo~ricn, Richardson 
occidentcrlis, Richardson 
Irenthr'i, Richardson 
gl'rrif ~~Ios tr ,  Heller . . 
stvtrssrrli, Thielelnan 
tr lbic~~/(r,  Thomson . . 

Apart from the uncertainty ;~hou t  the n u ~ n l ~ e r  of joints in the masillipecle palp 
i l l  ( ' lc~(r~~tr 's  l ir l(v~ris,  n a n : ~ ,  \Ire see that  the re~naitlillg species in the above table have 
either four or five joints in this appendage. 'rllis difference has been used as a 
generic character ill other members of the family. 

The segmentation of tlle metasoale and the ~iumher  of sutures representing 
~llcomplete seglnents show the greatest. diversity and, if this character is also t o  he 
ilsed to separate genera, only two in the above list of specie6 could be referred to the  
same Renris, Clrlr~lt is  filn~tirnirrlcr and ('. jnfiolricn nntl n new genus would be required 
for each of the other species ! 
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The species in the  above list show a great resemblance to  one another in external 
form. They are all small, parallel-sided, linear species, the lnajority tubicolous in 
habit. The only marked exception is Clerrrttit7/ln i sop~rs ,  wrhic1l has a quite different 
shape from the  rest, and has, for this among other reasons, been rnade the type of a 

separate genus. 
Most of the  species agree in having the fifth thoracic l i~nbs  shorter than the 

remainder, without a dactylus and with peculiar spi~les on tlle i111ier surface! 
('. isoplcs again forlns an  exception, to judge from Miers' figure, and Richardsoll says 
definitely tha t  in C'. hentkil' there is no perceptible difference in the length of 

the  legs. 
Further,  while the  majority of the species have the flagellu~n of the second 

antennae composed of a single joint, C. lzenthii and C. s t v u s s ~ ~ ~ i  have three alld five 
joints in this flagellum. Moreover, in Zcnoh iann  #~,zs.matica, the sexes cliffer in this 
respect according to Collinge, the male h iv ing 1-4 joints in the flagellum of the 
second antenna and the fenlale only one with occasionally traces of a second. Issel 
has noted tnnrked variation in this species in this respect. The species, C. stvasserzi 
appears to  be quite a n  ano~nalous form. In  the segmentation of the ~netaso~ne it 
approaches the  genus Erirhsorr,ellrz, b u t  the second antennze have a multi-articulate 
flagellum which is not characteristic of either Erichso~zrllrr or Clenr~tis according to 
the  original generic definitions. 

Enough has been said to indicate the great confusion which exists in the 
classification of this small group of species on lines similar to  that  e~nployed for 
other ~ n e ~ n h e r s  of the fami!y. 

More precise and detailed information is required about the existing species, 
with special a t tent io~l  paid t o  the maxillipedes, seg~nentation of the met:~some and 
antenna1 flagellum. We require a detailed study of the variation of the segn~ents and 
sutures of the n ~ e t a s o ~ n e  and of the joints in the antenna1 flagellum in any one 
species or grotlp of species in order to  arrive a t  a conclusion as to their value for 
classificatory purposes. I t  is not possible to  at tempt a revision of the ahove group 
of species here, for I have no nlaterial a t  my command, hut it has see~ned to me 
well to call a t te~i t ion  to  the  discl-elmncies and anomalies which a t  present exist, i n  
the 11ol)e tha t  some worker with the material a t  his c o ~ n r n a ~ ~ t l  will take the question 
up  and elucidate it. 

It  rill be seen, too, that  it is a l~nost  in~possil,le to he certain of the generic 
positinr~ of the  new species described below. 

I do  11ot feel it rvould he right to burden literature with a new generic name 
wl~en investigation lllay remove the difict~lties ~nentioned :ibovr. and I therefore 
refer thc s1)ecies for the monlent to the genus ('/crrrlll's, I)ana, cfi111~)11asisin~ that the 
species llas fi\re joints in the ,,all) of the ,~nnsillipedes, four segments alld 
additiollal pair of sutures in the ~netnsolne, n two-jointed flagellu~n to tile seco1lc1 
antelln;ie in botll sexes, the fifth 1)air of thoracic l i~nbs  n~arkerllv sllorter thal' the 

rest, and the  uro~>oda without exopodite and \\,it11 a 1)lumose seta. 
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Cleantis annandalei, sp. nov. 

PI. XVII, Figs. 1-11. 

~ ~ ~ ~ l i t ~ . - W h a n g p o o  River, China, about 10 miles below Shanghai, 5-7 metres, 
xii. 15, one female, 13 mnl., two males, 17 and 10 111111., sf*". In fresh water. 
Dcscriptiorr .--Rocly (fig. I )  linear in shape, not parallel-sided hut somewhat 

broader in the centre than either a t  tlie anterior or posterior ends, about 3:- times 
as long as broad ; head somewhat vaulted, the front margin sinuate with a median 
depression, a deeply impressed groove, rather curved, running across the ~oster ior  
part, eyes small, clorsally ldaced, rather in front of the middle of the lateral margills 
of the head ; second thoracic segment ~v i t l~ou t  coxal plates, the lateral parts produced 
forward ; third to eighth thoracic seg~nents with clistinct cosal plates visible in the 
dorsal view, those of the third to fifth segments small, not occupying the whole of 
the lateral ~nargi~is  of the segments; those of the sixth to eighth segments extending 
the whole width of the segments ; metasome 11ot quite half as long as the body. 
co~nposed of four segments, that is three coinplete segments and the telsonic segment, 
with an additional pair of sutures on tlie anterior part of the latter, posterior margin 
of the telsonic segment terminating in two acute processes between which the apex 
is emarginate. 

Antennules (fig. 2 )  small, extencling to the distal end of the second joint of the 
peduncle of the anten~iae, the three joints of the pecluncle successively narrower 
than the preceding joint, first and third joints equal in length and longer than tlie 
second, flagellum corisistillg of one minute joint tipped by a few short setae. 

Antennae (fig. 3) reaching somewhat posterior to the hinder margin of the 
third thoracic somite, first three joints of the peclui~cle short, fourth and fifth long 
and about equal in lengtli to each other, flagellnin about one and a half times as 
long as the fifth joint of the peiluncle and consisting of one very long joint and 
a very small ter~ninal joint, tlie whole flagellum with a clothing of fine hairs on each 
lnargin, among which a few stronger setae can be detected. 

First nlaxilla (fig. .J) with about eleven or twelve terminal spines, some of which 
are denticulate, on the outer lobe, xncl three plumose spines on the inner lobe. 

Maxillil~ede (fig. 5) with the coxopodite in two portions, basipodite narrower 
than the epiporlite, and :I little shorter, inner lobe with two coupling hooks and an 
armature of strong plumose spines a t  the apex, palp of five joints, the first joint 
small, the second and third cup-shaped, the fourth joint the longest ancl p a l  in 
shape, the fifth joint small hut distinctly marked off. 

Seco~id thoracic limb (fig. 6) rather stout, outer distal corner of the merus soine- 
what proauced, \vitli a group of long setae a t  the apex of the process, carpus small, 
propodus longer than the lnerils and carpus co~nbined and somewhat expanded, 
dactylus lo~lg anrl narrow, not quite as long as the propodus and with a joint near 
the distal end ; the ~nerus, carpus and propodus bear groups of spiniform setae on their 
Inner ~nargins, while the dactyli~s has two or three small spinules near its tip and a 
~ellcil of setae 011 the outer edge just where the t e r~n i~ la l  portion is ~narked off. 
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The third and fourth thoracic limbs (fig. 7) are of essentially the same form as the 

second, somewhat longer, with the carpus longer and more developed and the 
propodus not so n ~ u c h  expanded. 

Fifth thoracic limb (fig. 8) quite short, not much more than 2/.3 of the lellgtll of 
either the fourth or sixth thoracic limbs, without a dactylus, with a c l o t h i l ~ ~  of fine 
hairs on the  outer ~nargins of all the joints, and groups of strong spines on the 

merus, carpus and propodus. Sixth to eighth thoracic limbs (fig. 9) increasing 
successively in length and of the form sl1on.11 in the figure. In the eighth thoracic 
limb the carpus is about equal to the propodus, not quite twice as long as the 
dactylus. ,411 the joints bear a fringe of fine hairs on the outer 111argins and the 
propodus and carpus several groups of strong setae. 

The distal part of the uropod is shown in fig. 10. The endopodite alone is 
present and on the outer distal corner of the basal joint there is a strong ancl 
long plumose spine. 

Second pleopods of the male (fig. 11) with an appendix inasculina about equal in 
length to the branches, suddenly narrowing near the tip to an acute apex. 

Length of an adult female, 13 mm. of an adult male, 12 mm., and of an imma- 
ture male, 10 mm. 

This interesting species, which I have great pleasure in associating with its 
discoverer, inay be distinguished at  once by tlie shape of the posterior end of the 
metasome. No other species assigned to the genera Z~lzobicl~ta, Clengztis or Cler~~itielln 
is a t  all like it in this respect. I t  is also unlike the majority of species of these 
genera in not having the body of equal width throughout. I t  agrees with Clectntis 
jnponicn and C. plngticnudn in the maxillipedes and in the segmentation of the ~leon,  
1,ut both these species have parallel-sided bodies and evenly rounded extremities to 
the metasome. 

The short fifth thoracic lilrlbs suggest a similarity in habit to the tubicolous 
f o r ~ n s  of the above three genera, but the shape of the body is hardly that of a 
tubicolous species. The ini~lute terminal second joint of the ~eduncle  of the second 

antellna is a fe;iture which is probably coinmon to other species though not so far 
noticed. 

Sub-order ONISCOIDEA 

Family LIGIIDAE 

Genus Ligia, Fabric i~s  

Ligia exotica, Roux. 

'. rxot ico.  Cliilton, 1 ~ 1 6 .  p. 462, text.fiqs. r - 2 2 .  

Locrrlity :-Station 22 ,  Talk Sap, on shore of channel between Koh Yaw and 
n?ainland, two males, 18 mm. 

Chilton in the memoir cited above has redescribed and figured this species very 
completely and I have nothing to add to what he has written. 
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EXP1,ANATION OF T H E  PLATES. 

I.-Ncomysis c~watschensis, Brandt. Antennal scale x ,jo. 
2. Eye x 33. 

3 . Telson x 50. 
4. 4th pleopod of male, x 50. 
5.-Ncomvsis n i p ,  Nak. Eye x 3 3 .  
6. Telson x 65. 
7.-A'n~onzvsis sicimensis, gen. et. sp. nov. Antenna1 scale x 100. 
S. Telson x roo. 
9. L. 3rd pleopod of male x 100. 

10. 4th ,, ,, ,, ~ 1 0 0 .  
11.- C(~rcidotl~rtr kcr7t~nml1v(ri, n. sp. 4dul t  Inale x 7. 
12. Maxillipede x 33. 

1.3. , , Second thoracic limb x 14. 
14. I Third thoracic limb x 14. 
15. Eighth ,, ,, x 14. 
16. First pleopocl of inale x 14. 

17. Seconrl pleopod of nlale x j ~ .  
18. Third pleopod of innle x 33.  

Pltrtc X V I  

I.-Exosfihncvonztr orego~ir~ts is ,  I)ana, x 17. 
2. ,, 1 )  , Telson and uropods x 17. 
7 
5 .  ,) ,, ,, Third pleopod x 33.  
4. 1 ,, Fourth ,, x 3 3  1 

5 .  I )  ,, Fifth ,, x 3 3 .  

6. ,) chi~zensis,  11. sp. hntennule x 65. 
7. , I  I ,  , J Antenna x 45. 
8. , I I I Episto~ne x 65. 
9- , , ,, I )  Maxillipede x 65. 

10. I >  ,) Second thoracic litlib x 45. 
I I .  , , , , ,  Eighth ,, ,, x 33. 
12. ,, ,, ,, Second pleopod of male x 33. 
13. 1 1  I )  I I Fourth pleopocl of inale X 33. 

14. , , , p Fifth pleopod of male x 3.3. 
15. 1 )  , Uropod x 3.3. 

, t  

16.-Z'aclilrrn. c.hijrorsis, Thielemann. Mandible x 65. 
17. ,, , , 1) First maxilla x 65. 
IS. , I  ,) hIaxillipede x 05. 



Memoir e A s .  Soc. Beng., Vol.VI, 1921 P l a t e  XV 

I: 
0 S T del 





&m&s Aa. Soc. Beng.:.,V~l vl, 10@i. 



Pftrtc' XVII 

Clcnrttis nirr~trr~dnlci 11. sp. 

I.-Dorsal view of ad~l l t  male x 33.  
2.-;lntennule x .3,3. 
, : . - . l~~te~~na x 33. 
4.---First nlaxilla x 2 0 .  

5.-Masillipede x .<.I. 
h.-Secol~d thoracic lirnh x 20. 
7.-Third thoracic limb x zo. 
S.-Fifth ,, ,, x 20. 

().--Eighth ,, , x 20 .  

10.--Distal joint of urol~od X lo .  
I I.-Second ~~leopod of male x l o .  



Memoirs As. S O C .  Beng., Vol. VI, 1921 





OF 'PH 1.; 

VOL. VI, pp. 435459. 

%()()LO(j[CAl. KESIr[:I'S 0 A O R  IS H IC\K KAS'I'. 

EDITED IIT N. ANNANDALE, D.Sc., F.A.S.B. 

PART VIII .  

CALCLJ'I'TA : 

PRINTED AT TEE BAPTIST MISSION PI~ESS,  AND I'UBLISHKn BY 

TFIE ASIATIO SO~IKIT, 1, PARK STRRET. 

1922. 

Price Rs. 2 ; or 38. 



.'A(-)( )TJ( I ( ' .4I j  HF:SlrT,TS OF' A TOUR IN THE F,4R EAST 

PART VIII. 

CONTENTS. 

Amphipoda will1 notes 011 an Addit~onal Species of 
Tsopoda . . . . . . . . ' \V. M. TATTERSALL, D . 5 .  . . 

(Issued separately .4firil 18th, r q ? ~ . )  



hlem. Asint. Soc. Bcngal, Vol. VI .  

ZOOLOGICAT, RESULTS 0' .\ TOUR I N THE F'A R EAST. 

AMPHIPODA WITH NOTES ON AN ADDITIONAL SPECIES 
OF ISOPODA. 



Introduction. . . 
Isopoda. 

Family Anthuridae. 
Cyalhttra car i~ta tn  (Kroyer )  

CONTENTS. 

. . . . 

Amphipoda. 
Family Oedicerotidae. 

Monoc~~lo( lcs  Iirrt~zophilirs, n.  sp. . . 
Family Pontogeneiidae. 

. .  .4lyloides jnponica, n .  sp. . . . . 
Famil!. Gammaridae. 

Gamwtarus o,t,randalsi, n. sp. . . . . 
Ganrntnrus pzrlez (Linn.) . . . . . , 

Family Talitridae 
. .  Talorcheslia japolcicn, n sp. . . . . 

Talorchestia malayensis,  n.  sp. . . . . 

Family Aoridae 
( ;m~~, l id icre l la  tne~nae  (Ciles) . . 



%OOLO(:ICAL RESULTS OF .\ 'I'OT-R T;\j T H E  147hll EAST. 

.iMPHIPOD=\ WITH NOTES ON AN ADDITIONAL SPECIES 
OF ISOPOD.4. 

[Plates XVIII-XXI.] 

This report coinpletes the account of the Crustacea froin Dl.. Annandale's tour 
in the Far East, s~tbmitted to me for examii~ation. It includes notes and descrip- 
tions of the Amphipoda collected in Chit~a and Japan, some terrestrial .4niphipoda 
from the Botanical Gardells a t  Singapore, and an additiol~al Isopod which I dis- 
covered in one of the tubes of Amphipoda. 

The list of species dealt with is as follows :- 

ISOPODA. 

C'~~trtl~rcr,tr rr/vzf/rltti (Krayer) China. 

.\/lo~soc~~~lodes li~wtofi1zilus, n. sp. China. 
.-1 tyloidcs jtrfior~iccr, 11. sp. Japan. 
(;nrvzrnnv~ss a~cgtrrlrrirzlci, n. sp. China, Japan. 
Gnnzrrzc~r~ris fizi1e.v &inn). Japan. 
Ttrlor.clzcs icz jrrfio~lictr, 11. sp. Japan. 
Tnlouchestiu nztrlaycrrsls, 11. sp. Singapore. 
Grartdidic~~clla ,irzcg~~crc (Giles). China. 

The collectioll dealt with here supports in the mail] the conclusions drawn 
froin the study of the Mysidacea and Isopoda. 

The Tai-Hu, thoug11 a freshwater lake, has a very marked marine element ill 
its fauna. This 111arine element llas beell derived from two sources : an inl~nigration 
Eroln the south, and one froin the north. 

The southern elenlent is representated ainoug the Ainpliipoda by Gmrzdidicvcllri 
Inegririe, a species found also in the Ganges Delta, I,. Chilka and Madagascar. The 
genus is known o111y froin Madagascar, India, and now Chil~a, and the fact that 
the same species is found to inhabit the Ganges Delta and the ' h i -HU is allnost if 

co~npletely paralleled anlong the Isopoda, for Tnclzacr~ spo~tgil l icolr~ froin the  
Garlges is remarkably close to, i f  not identical with Trcchnerz clli?zerr.sis from China. 

The northern elenlellt ill the nlal-ine fauna of the Tai-11u is inucli Illore ~narked 
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This element nlay be regarded as a relict fauna and amollg the Amphipoda is 
represented by iMo~zoczclodcs lim~~ophilus, a representative of an almost exclusively 
Arctic genus, and one hitherto kno~vn fro111 only strictly marine localities. 

The marine elenlent in the fauna of the Tai-Hu suggests 2. comparatively recellt 
geological origin for this water-system. 

The freshwater systems of Japan are of more remote origin and the crustaceall 
fauna provides evidence of affinities wit!l that of the Palaearctic region of Europe 
and Asia, with America and with Australasia, that i ~ ,  with the older and lnore remote, 
both in time and space, freshwater faunas of the globe. 

Xmong the Isopoda I have already called attention to the occurrence of Ascll~cs 
ciq~iaticiis in I,. Biwa, a Palaearctic species of wide distribution, and of Caecidothea 
kn~a~~~rzrrmi, a new species fro111 a well in Otsu nell- Kyoto, whose nearest allies are 
found in caves and freshn~ater wells in America. 

Xniong the hinphipoda there are corresponding relationships. In one of the 
inland mountain streams of Japaii was discovered G(~nzrnnru.s pulex, a Palaearctic 
species with a distribution correspo~~rling to that of ilscllz~s nqz~nticus. This species 
was, however, absent from I,. Biwa, its place being taken by a new species, Gam.mn- 
rzcs at~i~ai~dnlci,  allied to the freshwater species of the great inland waters of the 
Palaearctic wgion (such as the Caspian Sea and 1,ake Raikal), of America (especially 
to the species (G. rizmcllzls) and of Australia. 

In one of the other mountain streams of Japan Dr. ilnnandale discovered a 
species of rlfyloirlcs which is very closely allied to two freshwater species of the 
genus found by Sayce in Victoria, ;Iustralia. This discovery provides aillong the 
.\n~phipoda, a precisely parallel case to that already known among the Macrura in 
the genus I'(ir(ltytl -- Szfilioc~rrl~lii~t~). 

The results obtained by Dr. Xunandale fl.o~l-1 the p o i ~ ~ t  of view of geographical 
distribution are thus of exceptional interest. 

I desire to thank Dr. Atlnandale for giving rile the opport~~ni ty  ot exalnilling 
and reporting ul>on this interesting collection, and Iny wife for the drawings illustrat- 
ing this report. 

ISOPODA. 
Tribe FLA BELLIFEIIA . 
Fa~nily ANTHURIDAE. 

Genus Cyathura, ?rTornl. and Stebb. 

Cyathura carinata (ICriiycr) ? 

(1'1. XVIII, figs. 1-9.1 

LocczliC)~. -Tni-Hu, a little N.E.:. of Si Dong I)ing, China, z-xii-1.5, .; metres, 011 a 

bottom of mud with a little rlecayecl vegetation, one female, 10 ln111. 
]<cl~Lrrr./~s.--Tlle elenlent of doubt in the identificatio~~ of this speciIIlel1 is due to 

appearance of tllc telsoll. This is very short, not I I ~ U C ~ I  more tllall half the length of 

the uropods ;llld 111~1~11 sllorter tl1;~11 ill ;LIIY other ~nenlber of tile fall l i l~ knn'vll 
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to me, ~~t though the telson in this specimen is almost symmetrical, it is devoid of 

setae and has every appearance of having been injured a t  some period, and I regard 
it in this light. Otherwise the specimen is in very close agreement with the published 
descriptions and figures of C. cnvi~z~ctn .  In support of my identification I have given 
figures of some of the appendages of my specimen. They will be found to agree very 
closely with the figures given by Norman and Stebbing (1886) and Richardson (1905). 

Tile flagellum of the first anteii~la (pl. XVIII, fig. 3 )  is conlposed of two joints with 
possibly a l n i ~ ~ u t e  third. Norman and Stebbing give four joints, while Richardson on 
the other hand figures only one. The flagellum of the second antenna (pl. XVIII ,  

fig. 4) is of a single joint and this agrees with the figures and statements 
of both the authors named above. The thoracic legs agree absolutely .with the des- 
cription of >Torman and Stebbing even to the pectinated spine a t  the distal extremity 
of the palm. The powerful second thoracic legs (pl. XVIII, fig. j) as well as the 
relnainder of these limbs bear a small sec:ondary nail on the inner margin of the finger. 

I have been uiiable to find any satisfactory account of the pleopods in the 
species of this family. They nrould appear to form an admirable basis for classifica- 
tion. In the present specimen tlie inner branch of all the pleopods is branchial in 
structure and not natatory and is devoid of plumose or simple setae of any kind. 
It  is in all cases opaque and narrower than the outer hranchand in the case of the first 
pair (pl. XVIII, fig. 9) much smaller. Both inner and outer rami in all the pleopods 
are co~nposed of a single joint. Nor~nan and Stebbing do not describe or figure the 
pleopods of this species. Ilarger (1880), however, figures the first and second 
pleopods and they agrcc with my own observations. His description is as follows :- 
"The first pair of pleopods are coinl~serl  on each side of a short, quadrate basal 
segment supporting t w o  rami, o f  \~ll ich the outer is, like the basal segment, of firm 
texture, and acts as an  operculum; in shape it is semi-oval, with the inner margin 
nearly straight, and is ciliated distally, and alo~lg the outer margin. The inner rainus 
is much snlaller t l~an  the outer, and of delicate texture, and in the natural position is 
covered and co~lcealecl l ~ y  the outer ramus; it is slender, wit11 nearly parallel sides, 
rounded a t  the tip, and not ciliated. " 

I have quoted this description in full because it agrees so well with what I have 
lnyself observed and because i t  represents the only account of the pleopods of this 
species \vhicli I have seell. 

Other writers have said very little about tlie structure of the pleopocls in this 
family. Sars (Crustacea of Norway, Vol. 11, Isopoda) figures the first pleopod of 
Cnlathfrvrz r~or.vegic.n as composed of single-jointed raini, the inner setose distally ; 
\vllile his figure of pleopod two sho\vs the rami to  be each two-jointed, the inner setose 
distally. The pleopods of I.<~fittrrrtlr~rr.tr t<,r,rris appear to be of s:.~bstantially the salne 
form. In I'll.lrr~~lh~trtr t<.rrr~is the iirst pair of pleopods have the rami single-jointed, 
the illller setose distally, nlhile in the seco11c1 pair Harger describes the outer ramus 

as i l n ~ e r f e c t l ~  articulated near tllc midclle. In .-lritheltcrtr volcifics Barnard describes 
secon(l pair of pleol)ods ill the female as having the r:lmi obscurely two-jointed 
tile sallle would appear to I)e the case in L(:,bttr,zthr,rtr / t l l cr .~ i ,  Barnard. 
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I t  is evident tha t  -nore observatioll is required on the form and structure of the 
pleopods in this faillily hu t  as far as present information goes the genus Cyathura 
would appear to  be dist inq~~ished by having both 1-ami of all the pleopods single-jointed, 
the  inner ramus in all cases branchial and \vithout setae on i ts  margins. 

The occurrence of this species in the fresh waters of the Tai-Hu is of remarkable 
interest. I t  was originally described fro111 Greenland anrl is quite a cornmoll form in 

the  shallow waters on the  East  Coast of the  ISnited States. It is also of frequent 
occurrence in the brackish waters of the Baltic Sea. (:urney has recent.1~ recorded 
i t  fro111 the rivers of Eas t  Sorfolk, and notes tha t  " it seems to be capable of living 
in water either fresh or brackish. &it Oulton Broad, a t  the time of capture, the water 
nras very salt, h u t  on the three other occasions on which it has been met with the 
water in \vhich i t  was living was practically freyh." I n  the Tai-Hu, the \vater ac- 
cording t(: alnna~ldale,  is quite fresh. 

AMPHIPODA. 
E':~niily OEDICEROTII). \I~.  

(:enus M o n o c u l o d e s ,  Sti~npson 

M o n o c u l o d e s  I i m n o p h i l u s ,  11. sl). 

[Pl. XVIII )  figs. 10-20.1 
Locl~lities.-China. 

I .  Whangpoo River, between Shanghai and X7usung, 5-7 metres, 10-xii-15, 
abundant.  

r .  From Walker Island, up Hsi Kon Bay, Tai-Hu, 2-3 metres, 5-xii-15, 
n b u ~ ~ d a n t  on a bottom of hard  mud with shells in patches : no weeds. 

,;. Walker Island, Tai-Hu, close in shore, j-xii-15, three specinlens on lnud with 
small stones and some weed. 

4. Tai-Hu, n little N.E. of Si Dong Ding, ,; metres, 2-xii-15, thirty-three 
speci~nens. 

5. Off i\fouth of Moo Too Creek, Tai-Hu, 3 metres, z-xii-15, one specimen. 
h. Tai-Hu, ;L little N.E. of Si Dong Di~!g, 3 metres, 2 -x i i -~ j ,  abundant. 

(TYPES.) 

~ ) e s c r ~ i f i t i o ~ ~ . - l 3 o d ~ ~  smoot l~  and not carinated ; ornamented by a series ol black 
chromatophores scattered over the  back ancl sides, and on the posterior segments of 
the  thoras  and the anterior segllietlts of the pleon, arranged in a transverse band 
across the  posterior par t  of the  somites. 

Hcod (pl. XVITT, fig. 10) producer1 into a moderately long, acute and curved 
rostrum which extends to  the distal end of tlie first joint of the peduncle of the first 
antenna.  The head is not l~arrowly producer1 behinrl thc eyes as in d4. htrrrsejzi. 

kriiycr,i and . lI .  loirgirostris. 
E~r3.s il~oderately large, coatiguous, pig~oellt black, a large mass of ranlose blacli 

chrornotopl~ot-es situated dorsally over tlie eyes and allnost masking then1 in dorsal 
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.yide-+latc~ of the thorax presenting no special features but much as in the  re- 
maining species of the genus ; the first side-plate somewhat expanded ; side-plates 
1-4 frirlged ~ i t h  setae on their lower margins and with a specially strong spiniform 
sets 011 the posterior margin where the second joint of the limb comes off. The first 

three segments of the pleon have the lower hinder corners rounded and are \vithout 
spines or setae. 

first agzten~tn (pl. YVIII, fig. 11) about equal to or slightly lo~lger than the 
pedu~lcle of the second antenna, first joint of the peduncle about as long as the second 
but considerably stouter, third joint shorter than the second, flagellum shorter than 
the peduncle, conlposed of 9-10 joints. In the male the second and third joints of the 
peduncle are shorter and stouter than in the female and the flagellum is composed of 
about 12 joints but there is no special developnlent of sensory hairs. 

Secol~d arztcnlza (pl. XVIII, fig. 12) in the female about one and a half times as 1o11g 
as the first, last joint of the pedi~ocle elongate and slender about one and a half times 
as long as the preceding joint, flagellum longer than the last joint of the peduncle 
and co~nposed of about 11-12 joints. In the male the flagellum is composed of about 
20 joints. 

! l iout l~  fitrrfs mad first thorrrcic. lilnbs (maxillipedes) as for the geuus. 
Secolrd tlzoracic l imbs  (first gnntllopods) (pl. XVIII, fig. 13) rather slender and 

elongate, second joint long and narro\v, very nearly as long as the rest of the limb, third 
and fourth joints short, fifth joint with the carpal process very iong and narrow extend- 
ing to the margin of the palm of the tiand, sixth joint long and oval in shape, a t  least 
three times as long as broad, palmar nlargin longer than the hind margin of the joint, 
from which it is defined by a slight angle armed with a small spine, palmar margin 
furnished with long setae. 

Third tlzoracic 1i11zbs (second goathopods) (pl. XVIII, fig. 14) longer and solnewhat 
more slender than the second, second joint longer than the rest of the limb, carpal pro- 
cess of the fifth joint very long and narron-, reaching to the margin of the palm of the 
hand, sixth joint smaller than tlle corresponding joint on the second thoracic limbs, 
long and almost linear in form, about three times as long as broad, palm about a. 
lollg as the hind margin of the joint, defined by a slight angle furnished with a spine, 
and armed with long setae. 

PI. XVIII, fig. 15 shows the form of the fifth palr of thoracic limbs. The Fourth to 
the seventh pairs resemble this figure in general structure. In all the carpus is about 
equal to the propodus and the nail long and well developed and only slightly shorter 
than the propodus. 

111 the sixth and seventh pairs tlle second joint is furriished with long plu~nose 
setae. 

Eighth thoracic l imbs  (pl. SVII I ,  fig. 16) very elongate, second joint somewhat 
l)yriform ill shape, posterior margin fringed with short setae and having the lower 
(listal corner produced into a lobe as long as the third joint, which is quite short ; 
fourth to the seventh joints long and successively narrower, the propodus slightly 
longer than the merus, carpus and dactylus, which are subequal in length. 
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Telson ( ~ 1 .  XVIII, fig. 17) entire, quadrangular in shape, almost ~ a r a l l e l - ~ i d ~ d  
distal margin truncate or perhaps faintly einarginate and armed with two feebl; 
spiniform setae. 

Uropods  (pl. XVIII ,  figs. 18-20) having the outer ramus shorter thall the inner in 

the first two' pairs and equal to the inner in the third pair. The peduncles succes- 
sively shorter in each pair and furnished with a few spines. The rami each with 
two or three spines. 

Lefzgtlz of the largest specimens, 6 mm. 
Nineteen species of the genus .l!?orzoculorJes are a t  present known. The present 

species is distinguished from them all by the  structure of the second and third 
thoracic limbs. The second thoracic limb especially forms n goocl distinguishing 
character. The sixth joint is longer and more oval in shape, and the carpal process 
of the fifth joint much 1oi:ger and narrower than in any other species of the genus. 
The second thoracic limb, inoreover, approaches the form of the third thoracic limb 
inore closely in this species than in any other known to me. 

The occurrence of this typically arctic genus in fresh water in China is a 
matter of great surprise and interest. I t  is, moreover, the first record of any member 
of the family from waters other than strictly marine. Of the known species of the 
genus, one is known from the Gulf of Naples, one fronr deep water in the North 
,Itlantic (1,at. 46" N.)  arid one from the .4inerican coast. The reiikiinii~~ species are 
distributed widely in the Arctic: Ocean, some few extending to Norway and the 
Kattegat and to the British Isles. 

[This is the common aquatic amphipod of the Tai-HU system, taken in shallow 
~vater (3-7 metres) on a muddy bottom both in the lake and in the river, N. A.:I 

Family PONTOCT.:KEIIDA1'?. 

Genus Atyloides, Stebhing. 

The new species described belolrr is certainly congeneric with .4tyloides gahrieli, 
Sayce, and A .  fon tann ,  Sayce, and for that reason I retail1 the generic name Atyloides. 
But I must confess that  the validity of the genus is somewhat doubtful and I amnot 
sure that a new genus ought not to be formed for the three freshwater species, leav- 
ing the marine forms to  be distributed among one or other of the recognised genera in 
this family. 

The genus was originally established by Stebbing in his report on the Challenger 
Amphipoda. No definite type species is indicated but the clefinition of the genus is 
immediately followed by descriptions of A .  a14stmlis (Miers), .4. trssimilis, Stebbing, 
and A. sevvaticcu.cda, Stebbing, in tha t  order. 

In  1906, Stebbing cancelled the first two species as synol~ylns of Pavnmoera ausl- 
rina (Bate). I t  seems to me that Atyloides thus becomes a direct synonym of Payn- 
nroera. In  1901 and 1902 Sayce described two freshwater species fro111 Victoria, Austra- 
lia, A. gnbrieli, and A. f o ~ ~ t n ~ z l r  and in 1906 these species with A.  serrnticnz~da, Stebbing, 
remained the only three species in the genus. Of these, the last named llas been refer- 
red by Vanhoffen to the genus Lefitrimpho$us in quite a separate famil!. ! 
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Since 1906 the following new species have bcen attributed to the genus : A.  hre7!icor,- 
Izis, Chevreux, A .  lo~zgicov~zis,  Clievreux, A .  cc7lceolntn, Chilton, and A .  a u c k l a i z d i c ~ ~ s ,  
Walker, while a fifth species, originally described by Stebbing as Atldopsis  rnngclfa~aicn 
and transferred later by hini to the genus Poiltoge~zcin,  was also referred to Atyloides by 
Chilton. Barnard (1916) has, however, shown that A .  ntngella~zzcn is the same species 
as Pontogenein cape~zs is  (Dana) and is in reality a species of Para~izoern.  

The genus Atyloides therefore a t  the ino~llent contains seven species. According 

to Stebbing (1906) the genus is distinguislied from Pnrnlnoera only by having the first 
antenna lo~ger  than the second instead of shorter and both genera are distinguished 
from all the others in the family I)y having a small one-jointed accessory flagellum to 
the first antenna. Of the seven species still retained in , l t ~ ~ l o i d c s ,  A .  hreaicornis and 
A.  lo~zgicor~ais have no accessory flagellum and in both species the second antenna is 
longer than the first. I t  is impossible from the published descriptions to  define the 
condition in respect to these characters in A .  cnlceolrltn and A .  nucklaizdicl~s.  So that  
only three species, '4. gnhrieli, A .  fo~ztcrirn a11a d. scrrnticn~cdcl conform to the original 
generic definition. 

Apart from the question as to wlletlier Afyloidcs  is not in reality a synonym of 
Pnvnmoern, i t  will be seen tha t  a good deal of confusion and uncertainty exists among 
the genera and species of this family. \Ve may endorse Chilton's remarks that  " in 
this family of Amphipods particularly there has been an unnecessary multiplication 
of genera, and consequently some characters have been introduced into the generic 
descriptions which are subject to individual variation." 

Into this confusion i t  does not seem opportune to introduce new generic names. 
I have therefore referred the species described below to the genus Atyloides  
because it seeills to me to  be clearly congeneric with A .  gnbrieli and A.  fontnicn and 
possibly with A .  clzrckln~~dicits, Chilton, 1909, which is doubtfully the same as A. 
nucklaizdicrts, alker. 

Aty lo idcs  japonica,  n. sp. 

11'1 X I S ,  figs. 1.;-10.1 

Locn1zty.-Small torrent i11 hills behind Komatsu 011 Lake Biwa, 28-x-15, two 
specimens, 7 mm. 

Descr~fitron.-Rod\) smooth, n.it11out iidges, cnrinae or spines but with a few 
very short, scattered setae on the dorsal surface. First four coxal plates deeper than 
their respective segments, wit11 a few short setae on their lower margins, first two 
not expanded distally, f o u ~ t h  not quite as broad as deep, excavated posteriorly. 
Third segment of the pleon having the posterior margin with 6-7 slight crenulations, 
a seta in each notch, lower posterior angle only very slightly produced, lower margin 
with three setae. Eyes large, a t  least half as deep as the head, reniform in shape, 
pigment black. 

Ftrst nntenntr (pl. XIX,  fig. 13) about half a s  long as the body, first joint of the 
peduncle slightly longer and stouter than the second, third joint about two-thirds of 
the length of the second, flagell~un~ composed of about 40 joints, accessory flagellum 
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lrli~lute, about one-four11 of the length of the first joint of tlle main flagellunl allcl 
tipped by three setae. 

Second flntcjtlln (pl. XIX, fig. 11) shorter than the first, with its pedullcle equal in 
length to that  of the first, fifth joint slightly shorter thall fourth, both with two or 
three fascicles of short setae on the lower margin, flagellum of about 30 joints. 

. l fozrt /~ po~ ' t s  agreeing very closely with those of A .  jolztrrlzc.l, Sayce, except that 
there are only two triangular teeth on the distal margin of the inner plate of the 

lnaxillipedes. i l .  jn$onictr agrees with -4. jolztn7zrl as against A .  gnbvieli, Sayce, in 
the less expanded form of the mandible palp and in having the il~ner lobe of the first 
maxilla furnished with 10 plumose setae. 

Sccond a n d  lhivd thoi,ncic lirnhs (first and second gnathopods) (pl. XIX, figs. 15-16) 
subequal in s u e  and very similar in form, second joint with a few very long setae on its 
margin, carpus shorter than the propodus, liardly if a t  a11 lobed, with a few fascicles 
of setae on the inner edge, propodus oblong, subquadrate, nearly twice as long as 
broad, palm slightly oblique with a fringe of short setae and four or five spines on 
the outer corner, inner margin of the propodus with four or five hunches of setae, 
outer margill ~vi th  a bunch of setae a t  the distal end and two or three other fascicles, 
finger equal to the palm. Second joint of the last thoracic linibs (pl. XIX, fig. 18) 
broadly oval, front iilargin with a few spines, hind inargin regularly and ficely serrate 
and produced beyond the third joint. 

Fir s t  zivopods with the peduncles longer than the subequal rami. Peduncle 
with one spine on each of the upper distal corners. Inner rainus with two spines 
011 the upper inargin and two small and one large spiiie a t  the tip. Outer ramus 
with one spine on the upper inargin and three a t  the tip. 

Secoltd tlvofiods extending back to the level of the first uropods, peduncle longer 
than the rami, with one spine on the upper margin and one a t  each upper distal 
corner. Inner ramus slightly longer than the outer, both with two spines on the 
upper inargin and three a t  the apex. 

Thivd uvofiods (pl. XIX,  fig. 19) outreaching the first and second by about half the 
length of their branches, peduncle shorter than the rami, wit11 one spine on the i~lner 
margin and one a t  each upper distal corner. Rami equal in length, lanceolate, with 

5-6 spines on their inner margins and 3-4 spines on their outer margins, a plulnose 
seta accompanying each spine. 

Telsojz (pl. XIX,  fig. 19) a t  least as long as the peduncle of the third uropods, 
cleft almost to the base, each lobe furnished with four long setae in a row a t  the apex 
and a single long seta anterior and lateral to the terminal setae. 

Leng th  of both specimens, 7 mm. 
Remarks.-This species is, 1 think, without doubt, congelleric wit11 A .  gabvicl' 

and A .  f o n t a ~ t a ,  Sayce. It agrees specially closely with the latter species and is 
tinguished by the larger eyes of reniforin shape, the relatively longer third uropods~ 
the very many fewer spines on the first and second uropods, the armature of the 
telson, the fornl of the posterior margin of the third somite of the pleon, the less 
lobed form of the carpus of the gnathopods and the presence of only 
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teeth, instead of three, on the distal margin of the inner lobe of the maxillipedes. 
It differs from A.  gabricli in these points and in addition in the number of setae on 
the inner lobe of the first maxilla and in the less expanded form of the second joint 
of the palp of the mandible. 

All three species are fresh\vater arid found in mo~uitainous streams a t  good 
altitudes, Sayce's species in Victoria, Australia, the present species in Japan. It is 
a matter of great interest to note the curious distribution of these three species, 
which, however, finds its parallel ainong Crilstacea in tlie genus Pnra tyn  among the 
Macrura. Whether tlie three species of Atylo ides  here dealt with are congeneric with 
the marine species referred to that genus is a point which I am unable to decide. 

On the sternum of certain of the thoracic soniites of both specimens I found 
a number of finger-like processes. As far as I c a n  make out these processes are 
present on the third to the seventh somites and there may be one or two pairs, 
syn~metrically arranged, on eacli soniite. I am quite unable to suggest what these 
processes are or what their function inay be, but they suggest the similar processes 
found by Sars in Gn?~znzar.zcs pzrlcx and Ponto#or.eili nftilzis, by Smith in Po~ztofioreici 
lzoyi and by Shoemaker (1920) in S!~~tzrrelln i ohn~cse~z i .  

I t  is probable, too, that the processes found by Chilton in Gnlnn~nvzcs barri~zglofi-  
e~zs is  are of the sanle nature. They are quite distinct from the accessory branchial 
vesicles whicli I have described below in G. (l~c~zagztlalei, which are definitely addi- 
tional processes on the outside of the branchial lainellae themselves. 

Family GAMMARIDAE. 

Genus Gammarus, Fabl-icius. 

Gammarus annandalei, 11. sp. 

[PI. xx, figs. I-IS.] 
L o c ~ ~ ~ ~ ~ ~ C S . - C H I N A .  
I. Off Si Dong Ding, Tai-Hu, IU-xii-15, ten speciinens, 5-7 inin. 
2 .  Outskirts of Shanghai, ill ditches and small ponds, 17-ix-15, five specimens, 

4-5 m in. 

JAPAN.  
Lnkc Bi7atr. 

I. Station 5, off Komatsu, on west side of lake, 74 metres, firin mud, I-x-15, 
twenty-one specimens. 

2 .  Station 6, off Komatsu, nearer the shore than station 5, 53 metres, soft inud 
mixed with shells and sinall pebbles, I-x-I j, ten speciinens. 

-3. Station 8, in the centre of the lake near White Iiocks, 77 metres, inud with 
fragnlents of shell, about fifty specimens. (TYPES . )  

4. Station 12, two specinlens fro111 a depth of 190-200 feet in Lake Biwa. 
5 Station 13, shore a t  Chikubushima, 011 lower surface of stones, four young, 

2-x-15. 
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6. Station 14, off Suga, on west side of lake, j 2  metres, fine grey mud, 2-x-r5, 
eight specimens. 

7. Station 15, West Coast of Oura Bay, a t  north end of lake, 17-31 metres, sand 
mixed with mud, 2-x-I j, ten specimens. 

S. Station 22, Hikone Fishery Station near the east side of the lake, in irriga- 
tion channels anlong weeds, about fifty specimens. 

9. Off Komatsu, -30 feet, Rue gravel, seven specimens. 
10. Off Kornatsu, in the interior of Sfiorzgillrz clcmenlis, five youilg specirnells. 
11. Z(.z6, on lower surface of stones on shore, 3-x-15, about forty specimens. 

Nortlzer,+z Japnil. 
12. Sapporo, Hokkaido (Yezo), April 1915, e. coll. Xkatsuka, about forty speci- 

mens. (Presented by Dr. T. Kawamura.) 
Descviptio~t.-First three somites of the pleoll with a fringe of 10-12 short fine 

hairs on the median dorsal portion of the posterior margin, their lower margins with 
three or four spiniform setae arid a few hairs on the anterior portion, postero-lateral 
corner acute and slightly produced. PI. XX, fig. 14 shows the lower margin of the 
third pleon somite in one of the specimens and gives the essential structure of thesc 
sornites in this species. The fourth to the sixth pleon somites (pl. XX, fig. 18) are 
armed with spines on the dorsal surface. On the fourth and fifth somites there are 
two pairs of dorsal spines and a few short setae, on the sixth pleon somite there is 
only one pair of spines, one on each side. There is considerable variation in the 
ilu~nber of spines on these sonlites and the figure I give showing their arrange- 
ment must be taken as the average typical armature. 

Head not rostrate, antero-lateral angles rounded. 
Eyes nlodernte in size, broadly oval, almost circular ill outline, pign~ent black. 
Sidc-fikztc 4 (pl. XX, fig. 11) with the posterior angle distinct but obtuse and the 

margin above slightly concave. 
F'irst tl~ltcnittr (pl. XX, fig. I )  not half the length of the body, second joint of the 

peduncle as  long as the  first but narrower, thircl joint of the peduncle rather more 
than half as long as the secor~d, primary flagellum wit11 about 2 0  joints, accessory 
Aagellunl with j joints, the terminal joint minute. 'I'he whole appendage is but 
sparingly provided with setae. 

Sccojltl autcwrztr (pl. SX, fig. 2 )  about i-j: of the length oi the first, the peduncle 
reaching beyond the level of the peduncle of the first antenna. There is variation in 
this character. I11 some specimens the peduncle of the second antenna outreaches 

that  of the first by half the last peduncular joint and ill other specimens the differ- 
ence is much less. The last joint of the peduncle is shorter than the fourth and the 
flagellum is coinposed of about 12 joints. The males have a few calceoli 011 the flagel- 

lum joints. 1140~11t $LIY~!S are nornlal for the genus Ga~r~nztlrz~s. Thc f i r s t  llltf.tillu llas 
the i l~ner lobe moderately broad with about 18 plulllose setae OII the inner ljlargill 
and 6 or 7 simple setae on the distal part of the outer nlargiu. 

The secot~d tlzorncic limbs (first gnathopods) of the female (pl. XX, fig. 6) lvith 
propodus rg.tller larger than tlle carpus, somewhat dilated, pallllar lllargil' "lique 
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and armed nfith a few simple spiner;. In the male (pl. XX, fig. ,<) these appel~dages 
have the propodus larger arid inore robust than in the female, inore quadrangular in 
shape, palmar margin Inore transverse and armed with a number of stout peculiarly 
striated blunt spines (pl. Xx,  fig.5). 

Tlzird llzovncic lilizbs (second gnathopods) in the female (pl. XX, fig. 7) longer than 
the first, propodus as long as the cai-pus, rectangular in shape, twice as long as broad, 
arlned lyith lltlnlerous tufts of setae, palinar margin almost transverse. In the male 

XS, fig. 4) these appendages have the propodus rather stouter than in the 
female, tile palmar lnargin armed with stout blunt spiiies similar to those on the first 
gllathopod of the female. 

The form of the remaini~lg tlioracic l i~nbs  lnay be seen froni pl. XX, figs. 8-9, 
representing the fourth and eighth thoracic liinhs. The last three pairs of thoracic 
limbs are characterized by the r:~ther narrow pyriform shape of the second joint, 
which, in the eighth pair, is nearly twice as long as broad. 

The branchial lamellae of the third to the eighth thoracic liml,s 11;lve accessory 
branchiae in i he form of long cylindricaI finger-like processes arising a t  the base of 
the mai~l lamella on the outside of the peduncle. These accessory branchial 
processes are shorter on tlie last tliorncic somite thai; on the others and niny he 
two in nu~nher on sonle of the gills (131. X X ,  fig. 1 0 ) .  

TIzird two@ods of similar form in both sexes. but in the inale (pl. XX, fig. 17) 
coi~siderably larger than in the female ik~id extendiilg well behind the first and second 
pairs. In the female the third uropods only extend slightly beyond the first and 
second pairs. In the inale the peduncle is short, about of the length of the 
outer branch. Inner branch slightly shorter thail the peduncle and of the length 
of the outer branch. 1,atter two-jointed with tlie secoud joi.nt A of the length of 
the first, with groups of spines along both margins but only a few setae. 

T e l s o ~ z  (pl. X S ,  fig. 18) cleft alniost to the base, lobes dehiscent with their apices 
rounded and armed with one spine and one or two setae. Lateral margins with one 
or two (in one case three) spines. 

I-c~zgllz of males ancl females, I j n ~ m .  
t ,  llie description give11 above applies to those speciinens captured in the deeper 

1)art of L. Eiwa, fro111 20-77 metres, i.e. Stations j, 6, 8, 1 2 ,  14 and 15 in the above 
list, and I have selected tliese as the types of the species. I have referred all the 
Galnlnarids captured in I,. Hiwa to the same species but a few notes 011 variation 
may be useful. 

The speci~nens from Sapporo differed froni those in I,. Biwa in haviilg more 
numerous spinules o ~ i  tlie pleo~i sonlites and in having Inore setae on tlie telson and 
a develop~ilent of setae oil the inner margin of the outer ranlus of the third uropods. 
All adult male from Sapporo, quite as large as any from L. Biwa, had one pair of 
spillules on the secoilcl pleon segment, two pairs on the third segment, three pairs 04 

the fourth and lift11 segments and five spiiiules oli the sixth segment. Each lobe of 
the telsoll had two ~~rominen t  spi~ies arid five or six setae while the inner margin of 

outer ramus of tlic tllircl uropods bore about fifteen long pliui~~ose setae. The 
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reiilaiiiiiig specililelis from this locality had the pleon segments similarly armed with 
spinules but occasionally the pair on the second pleon segment and one of the pairs 

on the third pleon segment arere absent. The setae on the uropods were only found 
on adult males. In  other characters tlie specimens were in substantial agreement 
with tlie specimens from I,. Riwa. All had accessory branchial vesicles on the bran- 
chial larnellae. 

The specimeus from St .  13 are quite small and immature. The pleon segments 
liave tlie follo\\ling arrangements of spinules commencing with somite : I, o prs, z prs, 

~ p r s ,  3 prs, 3 prs, 2  IS. There are thus many more spinules on the pleon than in the 
tvpical form. Moreover, there is a greater development of setae on the anterinules 
and antennae. Rut both these characters appear to become less pronounced with 
age. The setae on the antennules and antennae become fewer and the spinules on 
the pleon reduced in number. 

The specimens from Komatsu, from the interior of Spollgilla clemelrlis, are also 
Youllg s~ecilllerks. The number of pairs of spinules on the pleoll segments is 0, I ,  1, 
, 2 ,  1. These specilllelis are therefore less spinulose than those from St.  13, but in 
havillg spillules on the second anrl third segments of the 1,leon they show a divergence 
froin type. 

The specinlens obtained in 30 feet of water off Koniatsu are seven ill and 
include a typical Inale of G czrzlzn~zdalei, 11 mm. in length and agreeing with the type 
in the spillulatiol~ of the pleon. The smaller specimens from 4-8 111111. in length have 
inore spinules c11 the pleon and in four of them there are spinules or1 the second and 
third segments. 

It will be seen therefore that  there is considerable variation in the specimens in 
two characters :-. 

(I)  The number and arrai~gelnents of spinules on the segments of the pleon. 
(2) The development of setae on the antennules, antennae, telson and uropods. 
This variation is of two kinds :- 
(c i j  \'ariati011 with age. In the I,. Biwa specimens there is definite evidence that 

young specimens liave inore spinules on the segiiie~lts of the pleon and a greater 
developmeut of setae on the antennae and antennules. 

(b)  Variation of specinletis of approximately equal age from different localities. 
The Sapporo specimens have a greater nulnber of sp i~u les  on the segments of the 
pleon, niore setae on the telsoii and, in adult males, a cleveloplnent of setae on the 
ii7ner tnargin of the outer branch of the third uropods. 

But silllilar types and degrees of variation are kliowl~ in Gnmrnnv2ts fiz~lcx all(' 
there seems no reason to regard it as of specific importance in the present cases. 

In  his synopsis of the Ainphipocla Gammaridea, S t e b b i ~ l ~  (1906) gives a key to 
thirty species of the genus Glr~n~rcnvris and an additiorial species (G, lultitilrrus, Silnon) 
is regardecl as doubtful. In the appendix to this valuable work a further seven 
species of the genus are listed, and, since its publication, as far as 1 can make sir- 

teen new species have been referred to the genus rvl~ich now comprises fifty-four 

species. 
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~t is as well, perhaps, to indicate the relationship of the new species here 
described by reference to Stebbing's key and for that purpose I give below a list of 
all the species of Gainnznrz~s not included in that key with an indication of their 
approxinlate position as far as can be judged froin the published description. 

Spccies.  Pos i t ion  iiz Stehhin,g's Kc ) , .  
f;. cueczrs, Weckel, 1907. Distinguished a t  once from all other species 
G. I~aasci ,  Sayce, 1902. I by the absence of eyes. 
G. tetvaclrn~ztrrs, Garhini, 1902. Distinguished from all the other species by 

having the last thoracic and first three 
abdominal somites produced dorsally into 
a median process. I should very much 
doubt if it is correctly referred to G a m m a -  

(; caficnszs, Barnard, 1916. 
G. ~ z ~ g v o c z ~ l u s ,  Barnard, 1916. 
G. crasszcovlzzs, Rarnard, I ~ I G .  
(; azrricztlaris, Barnard, 1916 
G. barri~zgtoirensts, Chilton, 1916. 
G .  nzlstralts, Sayce, 1901. 

G. mmellzcs, Weckel, 1907. 
C. sowinskii ,  Behning, 1914. 

) Excluded in Stebbing's key under heading 
7 and therefore allied to G.  ohesus, Sars. 

Excluded in Stebbing's key under heading 
I3  and therefore allied to G. w c i d e m a ~ z ~ z i ,  
G. 0. Sars, and G. ~naeo t i cus ,  Sowinsky. 

Excluded in Stebbing's key under heading ' 
22 and therefore allied to G. fiungens, 
M.-Ed. 

C;. chezlrercxi, Sexton, 1913. Excluded in Stebbing's key under heading 
24 and therefore allied to G t l ~ ~ e b e n z ~ ,  
Lillj. 

C,. l i m i z a e ~ ~ s ,  S. I .  Smith, 1874. Excluded in Stebbing's key under heading 
26 and therefore allied to G. p l ~ l e x ,  Linn. 

G. znddachi, Sexton, 1912. Excluded in Stebbing's key under heading 

G. firibilofensis, Pearse, 1913. 29 and therefore allied to  C, locusta,  
Linn. 

Owing to deficiencies in the published descriptions and figures I am unable to  
place the following species in their proper place in Stebbing's key :- 

G.  snrsii ,  Sowinsky, 1898. 
G .  vifiensis, G. Smith, 1909. 
G. aiztifiodeus, G. Smith, 1909. 
C,. hrewcri, Kunkel, 1910. 
G .  fiz~v$uvnscens, W. P. Ilay, 1902. 
G.  fivofiinquus, W. P.  Hay, 1902. 

Of these six species, the first three have the inner rainus of the third uropods 
very short and are conlparable in this respect to (;. nnnnndale i .  Rut the descrip- 
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tions and figures are wanting in respect to tlic armature of the last three segments 
of the  pleon. 

The only specimen of G. brezueri as yet collected had lost the third uropod arid 
tlle publishecl description gives no information as to  the arlnature of the 

In G .  p~rrpztrnscc?zs and G .  pj,ofii~cq~i.irs the inner branch of the third uropod is at 
least half as long as the outer and thus both species are very distinct froln G. altltalz. 
dnlei .  

I have not been able to consult the descriptions of G.  p o l y m o r p h ~ r ~ ,  Heifer, 1914, 

and G .  argnezls, Vavra, 1906. With this brief review of the know11 species of the genus 
it is possible to  state shortly the affinities of G .  nfz~zn~rdale i .  \Vith the aid of Stebbingps 
key it is excluded under heading 22, and is thus related to G. pzc~tgens, M.-E~., G. 

ra~mellris, Weckel and G .  sowi~zsk i i ,  Behning. Fro111 these three species it is distin- 
guished by the shorter first and second antennae, by the form of the secolld and third 
thoracic limbs in both sexes and by the third uropods which have the inner ralnus 

colnparatively longer than any of tlie above three species. It is, however, as well to 
point out that G .  rn??zcllzis has the palm of the second and thircl thoracic limbs armed 

with the same type of peculiar spine as in G. on?zn~zrlnlri. But G. art~lnndalei  differs 
from all the species of the genus, in the possession of accessory vesicles on tile bran- 
chial latnellae. Chilton (1916) in describing G. bavviirgto~ze~isis notes that " on some 
of the segments of the peraeon" there are finger-like appendages which appear to be 
of the same nature as the 'single accessory branchiae' described in Hynla'la jelskii, 
Wrzesn., and H .  dybowski i ,  Wrzesn.". Chilton further says that these appendages 
appear to  arise from the sternum of the segment internal to the branchiae, but he 
was unable to determine their exact occurrence. The processes seen by Chilton 
must be, I think, of the same nature as those I have noted above in Atyloides lapo~zico 
and those seen by other authors in species of Ga~nnr,orlts, Po~l toporein ,  and S\lzzr- 
relln. They are quite distinct from the accessory branchial processes of G .  n~znrz~zdalei 
which are attached distinctly to the  ozltsidc of the  bra~ichial lamellae. In no other 
species of Gnwtrttcrrzis have I been able to find any inention of accessory branchial 
vesicles though they are found in the genus Hytrlcll[r and in some of the Lysianas- 
sidae. 

It is to be regretted that  Smith's inadequate descriptions of C,. rific~csis and G. 
olltipodezrs do not permit of a closer comparison of these species with G.  n~t~zandalc i .  
They agree with the latter in tlie short inner ralnus to tlle third uropods but Smith 
lnakes no rnention of the armature of the pleon or of the structure of the brancl~ial 
lalnellae and i t  is not possible to say how liearly allied to C. lrjznr~~ldnlei they really 
are. This is unfortunate because Smith regards thcqe two species as in a nleasure 

intermediate in structure between the genera f;(rrrtnt(zrlr.s and iVrorriphi~j,g~ts and he 
suggests that the latter genus has been derived fro111 the former in the Southern 
hemisphere and is not gelletically related to  t!le genus 1Vifilznf'~lrs of the Norther'' 
hemisphere, the resemblance between Nifilrtrvgzis and Nro~zifilrnvg21s being regarded as a 

remarkable case of convergence. 
G, nllnandn/ei is a true Gallzmnrus in all the characters that are supposed to dis- 
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tinguish that genus from Nconiplzargz~s.  The first maxillae are of the true (;tr,rznrtrrr~c 

type and not of the intermediate form found in Smith's two species. 
~t would be interesting to he able to define more accurately the relationship of 

G. nnnandalei to the Australian and Tas~naniau species in view of the occurrence of 
the genus Atvloides in Japan aud Australia and the parallel case of P(zrntyn amonq 
the Macrura. 

[This is the common aqustic Amphipod of Lake Biwa I t  is abundant on a tnuddy 
bottom in from 50 to 77 metres and occurs Inore sparingly in shallo\~er water. It is 
also found, both in China aud Japan, in ditches and similar situations. The young 

qpparently conceal tlleinselves more carefully tllan the adults and their occurrence 
in the patent exhalent channels of a sponge ( S ~ o ~ z g z l l i r  clementzs) is noteworthy. N .  A , ]  

Gammarus pulex (Linn.). 

[Pl. XX, figs. 19-27.] 

Locality.-Hills above Otsu, L. Biwa, among moss and gravel in small streamlet 
in wood, forty specimens, up to 11 mm. in length. 

Remarks.-I cannot find any characters of specific importance in which these 
specimens differ froni typical Gsnzwzart~s pulex.  

Chevreux (1907) has noted the most important points in which specimens of 
this species from different localities vary and it will be bs well to  describe the charac- 
ters of the Japanese specimens in these respects. 

I.  T h e  form of the lower fiosterior. angle of tlzf third pleon segme~zt.-P1. X X  fig. 25 
shows the form of this plate in my specimens. The lower posterior angle i; slightly 
produced and bluntly pointed. There are three or four short setae on the posterior 
border and one stronger seta on the lower border. 

2. T h e  spinulntion of tlze last three segnzents of the fi1corz.-On the fourth and 
fifth somites of the pleon there is a pair of dorsal spines, with a pair of fine short 
setae between them and a pair of setae to the outside of each spine. There do 
not appear to be any lateral spines on these segments. On the sixth somite of the 
pleon there is a lateral spine (sometimes two), on each side of which there is a pair 
of setae. There is no dorsal pair of spines but the dorsal pair of setae is present. 

3. T h e  accessory flagellum of the first cintcgc~cn. -The specimens sliow considerable 
variation in the number of joints in this accessory appendage, from three joints 
of more or less equal size to five joints, four of which are subequal and the terminal 
joint very small. 

4. Avmatuvc o f  tlce te1son.-P1. X X ,  fig. 27 depicts the telson of a male specimen, 
11 mm. Each lobe has two spines and four or five setae a t  the apex and a few setae on 
the lateral margins. 

5. T h e  pvopovtions of the rami  of the third rrvopods (pl. X X ,  fig. z6).--The inter- 
nal ramus is about three-quarters of the length of the first joint of the outer ramus. 
I figure in addition the second and third thoracic limbs (first and second gnathopods) 
of both male (pl. XX, figs. 21-22) and female (pl. XX, figs. 19-20), the last tho- 
racic limb of the Inale (pl. XX, fig. 2.3) and the fourth coxal plate (pl. XX, fig. 24). I 
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was not able to detect any calceoli on the first antenna of the male. The l~ranchial 
lamellae are simple, without accessory vesicles. 

Dist~ib~/ll'o~r.-This is the first record of the species from Japan but its occurrence 
there is not unexpected. I t s  distribution can now be traced right across the Palae- 
arctic region from the British Isles to  Japan.  

Family TA LITRIDAE. 
(;enus Talorchestia, Dana. 

Talorchestia japonica, n. sp. 

1- PI. XXI, figs. 1-10,] 

Lucirlitv.-Xr~~on~ damp weeds on the shore of Lake Biwa a t  Z&z&, j-x-15, thirty 
specimens up  to  9 mm. in length. 

nescviption. -Bod,! snlooth without ridges or carinae, or armature of spinules 
setae;  preserved specimens show extensive traces of a rose-coloured pigment on 

the thoracic and abdominal somites in bands across the dorsal surface, most pro- 
nounced on the last three thoracic and first three abdominal somites ; first and second 
antennae also tinged rose colour. 

EJ'ES moderately large, separated dorsally by a distance less than their greatest 
diameter, pigment black. 

Side-phtes one to four with a few small setae on their lower margins, second to 
fourth with a prominent lobe on the  hind margin about the centre; third segment of 
the  pleon (pl. XXI, fig. 6) with its lower posterior corner slightly produced and its hind 
margin with four or five minute serrations, each serration armed with a small spinule. 

First n~~!:~ttmz equal in length to  the first four joints of the peduncle of the second 
pair : three joints of the peduncle subequal in length, each furnished with a single 
spine 011 i ts  upper distal corner, the  second and third joints with one or two spines 
a t  their lower distal corners ; flagellum of 4-5 joints. 

SecotttJ a~tterr~lrr with the fifth joint of the peduncle equal in length to the pre- 
ceding four joints but  narrower; third joint with a group of seven spines 011 the 
lower distal corner, t ~ v o  on the upper distal corner and two or three scattered over 
the  surface ; fourth joint with three groups of two spines on the lower border, one 
spine a t  the  upper distal corner, one on the outer margin and five or six scattered 
over the  surface ; fifth joint with 9-10 spines on the  upper tnargi~l and three or 
lour on the distal part  of the lower margin ; flagellum slightly longer than the pe- 
duncle and composed of 11-14 joints. 

Second thoracic limhs oj  Ilre lnale (pl. XXI, fig. .j) with the side-plate widening 
slightly distally, i ts  lower margin provided with four or five setae; no   el lucid lobe 
on the  nlerus; carpus about equal to  the propodus with a prominent rounded pellucid 
lobe on the hind margin towards the distal end ; propodus widelling distally to the 
usual lobe on i ts  hinder margin, a row of setae markit~g the junction of the lobe 
with the joint proper;  dactylus shorter than the palm formed by the wider end of 
the  propodus; setae on the  limb few and short. 
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Third thorclcic l i m b  of t / ~ ( ~  iilcile (111. XXI, fig. 4 1  with the side-plate furnished with 
about a doze11 small setae on its lower nlargin and a prominent lobe on its hinder 

; propodus broadly oval, the anterior margin convex and without setae except 
for two slnall ones a t  the base of the finger, posterior margin very convex, about half 
of it occupied by the palm which collsists of a shallow groove flanked on each side 
by a row of 17-18 spinules and ending in a sinall pocket into which the nail fits ; nail 
long alld curved with a number of minute setae on its inner margin; setae on the 
limb very small and few. 

Secotld thoracic l imb  o f  t l z ~  femule  (pl. XXI,  fig. I) of the usual form, propodus 
slightly shorter than the carpus, its inner margin furnished with strong spiniform 
setae and with just a sugyestion of a palm a t  its distal end. 

Tlzird thoracic l i m b  o f  the fewzalc (pl. XXI,  fig. z) with the second joint wider 
proximally than distally, lnerus with a snzall pellucid lobe, carpus slightly longer than 
the propodus, each of these joints with the usual rounded lobes, that on the propo- 
dus extending well beyond the short oblique palm ; setae 011 the limb few and small. 

Sixtlz to eightlz thorocic l i ~ n b s  (pl. XXI ,  fig. j) having the front margins of the 
seco~id joints armed with 8-10 spinules and the hind nlargins of the same joints lvit11 
about 12 small serrulatioi~s, spinules between the teeth. 

First uuopods (pl. XXI,  fig. 7)  with the peduncle longer thau the r a n ~ i  ; peduncle 
with four or five spines on each of the upper :lnd outer ~nargins ; inner branch with 
four spines on the upper nlargin a ~ l d  two large and tnlo small spines a t  the apex ; 
outer brauch with no spines on its margins and two large spines a t  its apex. 

Secoizd liropods (pl. XXI,  fig. 8) peduncle about equal to the branches; pedi~ncle 
with two or three spines on each of the upper and outer margins; inner branch with 
two spines on the upper margin and three a t  the apex; outer branch wit11 two spines 
on the upper margin a ~ l d  two strong spines and a small spinule a t  the apex. 

Third  uropods (pl. XXI, fig. ( 1 )  with the proximal joint bigger and broader than 
the distal joint, with two spines on the upper distal corner ; distal joint with two small 
spines on the upper margin and one large and two or three small spines a t  the apex. 

Telson (pl. XXI, fig. ro) sliglltly notched with three or four spines of various sizes 
at the apex of each lobe and two strong spines on each lateral margin. 

Le?~gth of adult males and females, 9 mm. 
l?c~~zc~rhs.-Four of the specimens have the pignlent of tlie eyes imperfectly 

developed and irregularly arranged. Chilton has called attention to similar speci- 
mens of Talorchestia p a ~ v i s p i ~ z o s a .  

Talorchestia malayensis, 11. sp. 

[Pl. XXI,  figs. 11-20.1 

Locctlily. -Botanical Gardens, Singapore, among dead leaves on ground in the 
shade of trees, on damp ~valls of drain and on damp earth under logs, 26-30-xii-1.5 
3 males, 11 females. 

Desc-~iplio~r.--This species is very closely allierl to T. juporrictr and is best cle- 
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scribed by reference to  the figures given herewith and by pointing out the differences 
between the two forms. 

T. mnlnyelzsis differs from T. laponicn in the following points :- 

( I )  absence of serrulations on the hind margin of the third segme~it of the 
pleoii (pl. XXI,  fig. 16) ; 

( 2 )  there are only three joints in the flagellum of the first antenna ; 
(3) tlie second thoracic limb of the female (pl. XXI, fig. 11) has no trace of a 

palm and is therefore strictly simple in type ; 
(4) the presence of a distinct lobe on the rnerus of the second thoracic limbs 

of the male and the more pronounced lobe on the carpus of the same 
limb (pl. XXI ,  fig. 13) ; 

I j) tlie shorter and broader hand of the third thoracic limb of the male ; 
(0 )  tlie hind margin of the second joint of the last thoracic limb (pl. XXI, 

fig. 15) is nlinutely serrated throughout, the serrations much more 
numerous than in T. ~nponzcn. 

S~iiall differences in the proportions and armature of the limbs, telson and uro- 
pods can be detected by a comparison of the figures given for the two species [pl. 
X S I ,  figs. 11-ro]. 

Lclzgtlr of the largest male, 7 nun., of the largest female, 9 mni. [This is the most 
completely terrestrial Ainphipod with wliicli I am acquainted. I t  is found in damp 
places a t  considerable distances from water. N .  A . ]  

Ro~l.(~rk.s.--Stebbing ( 1906 ) refers nineteen accepted and two doubtful species 
to tlie genus Tnlorclzcslia. Since that date I have described one new species, T. kem- 
fiii, and referred Orchesliri ptrvvisfiirlosa, \Veber, to this genus and Barnard (1916) 
has described three new species fro111 South Africa, T. qz~adrisfiilzosa, T. r~rzchcidos and 
T .  rrrrstrtllis and transferred 01,clzcstir~ c~rficlzsis to the genus Tnlorclzestia. The latter, 
therefore. 11o1v i~lcludes twenty-five accepted and two doubtful species. 

By Lhe use of the key to the species provided by Stebbing we find a group of 
very closely allied forms a t  the end of the key grouped under the headings 17 and 
IS. These speciei are T .  brito, Stebb., T. ~zovnehollandir~e, Stebb., T. mnrtensii, 
Weber, T ,  konfiii, W.M.T., T. fiarvispinosn, Weber, T. a~zcheidos, Barnard, and 
T. clrcslvtrlis, Barnard, to which must now be added the two species described 
above. 

These i~ine species are very closely related to one another but may be separated, 
 jart ti ally a t  any rate, in the following manner :-- 

I .  Side.plates 2-4 without n well-marked lobe or tooth on the hinder 
posterior border . . . . . . . . 7'. at~chcidos, Bar11 

11. Side-plates 2 - 4  wilh a well-marked lobe or tooth on the hinder 
posterior boder. 
( n )  Second thoracic limb ( lirst gl~athopod ) of tbe male tuilhoul 

a meral lobe. 
( I )  Hind margin o f  the third p l e o ~ ~  segment with a few small 

serratious . . . . . . , . 1'. ! , I ~ O ~ I I C I I ,  W.M.T. 
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(2) Hind margin of the third pleou segment smooth, without 
serrations . . . . . . T. bvito, Stebbing. 

T. nuslvnlis, Barn. 
T. novae-hollrrndine, Ctebh. 
T.  r~rarlensii, \Veber 

(b) Second thoracic limb (first g ~ ~ a t h o p o d )  of the tnale with a 
meral lobe. 

( I )  Serrations oo the hind margin of the srcond joint of the 
last thoracic limb few (about 10-12) and distant . . T .  pnrvispinosa, CVebe~. 

T .  krntpii .  \V.M.T. 
(2) Serratious on the hind margin of the second joint of the 

last thoracic l i n ~ b  very numerous and closely set . . T .  m ~ i / ~ t \ ~ o r s i s .  \V.iCI.'T. 

This table will indicate the relatioilships of the two new species described in this 
report and the characters by which they may be distinguished from their allies. 

Talorchestia, sp 

Locality.--Si Dong Ding, Tai-Hu, China, under vegetable debris on shore, one 
female. 

Rencarks.-This specimen does not appear to show any appreciable differences 
from females of T. jafio~zica, described earlier in this paper, but in the absence of 
male specimens I prefer not to give it a nalne. 

Falnily AORIDAE. 

Genus Grandidierella, CoutiPre, 1904. 

Grandidierella megnae (Giles) 

I-Pl. XIX, figs. I -rz . ]  
G Bonnieri, %ebbing, 1908 
G.  megnae, Chilton. 1921 (with synonymy). 

Localities.-Whangpoo River, between Shanghai and Wusung, j-7 metres, 10- 
xii-15, twenty-two specimens. 

Whangpoo River, eel. 10 mi. 1 x 1 0 ~  Shanghai, 5-7 ~netres, 10-xii-15, one speci~nen. 
Walker Island, Tai-Hu, China, close inshore, 5-xii-15, three specimens. 
Tai-hu, a little N.E.  of Si Dollg Ding, China, j metres, 2-xii-15, nine specimens. 
Off Si Doug Ding, China, rfr metres, 2-xii-15, nil~e specimens. 
Remarks.--The followillg points of differences are to be noted between the 

Chinese specimens and the Indian speci~ne~is described by Stebbing :- 
I. In I n d i a ~ ~  speci~nens the second joint of the peduncle of the first antenna 

is equal in lei1gt11 to the first and three tiines as long as the third. 
In Chinese specimens the second joint of the peduncle of the first 

antenna (pl. XIX, fig. I)  is one-third longer than the first and twice as 
long as the third in the male and one-quarter as long as the first and 
two ancl a half times as long as the third in the female. 

2 .  The second joint of the second thoracic limb (first gnathopod) of the 
male (pl. XIX, fig. 5) is stouter in the Chinese than in the Indian 
specimens. 
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3. The fifth joint of the fourth and fifth thoracic limbs (first and second 
peraeopods) (PI. XIX,  fig. 7) is only slightly longer than broad in Indian 
specimens and nearly twice as long as broad in those from China. 

These differences are very small compared with the very close resemblance 
between the Indian and Chinese specimens in other characters. I have given detailed 
figures of the Chinese forms to support my identification and to compare with the 
figures given by Stebbing for the Indian examples. 

I do not consider the differences I have pointed out are of specific importance. 
The Chinese examples are somewhat larger than those from India, h mm. for both 
sexes as against 4 mm. for the male and 5 mm. for the female. 

The agreement between my specimens and Stebbing's description extends to the 
details of the moi~th parts and the armature of all the appendages. The accessory 
appendage of the first antenna is shorter than the first joint of the flagellun~ and is 
tipped by a few setae. The flagellum of the first antenna has eighteen joints in both 
sexes and tha t  of the second antenna six joints in both sexes. 

Distri6zition.-This species is only known froin brackish pools, Port Can~~ing, 
Lower Bengal, and from the localities in China enunlerated above. The distribution 
of the genus is quite remarkable. The type species, G. mtclzajale~rsis, Coutikre, was 
found in an illland lake (water saline)>in Madagascar, so that the genus now occurs 
in three isolated localities, Madagascar, Bengal and China. 

(Since the n~anuscript of this paper left my hands, the important paper by 
Professor Chilton (1921) on the Amphipoda of Chilka Lake has been published. In 
this paper Chilton has identified Gra~zdidierella 6oittzieri, Stebbing. with the earlier 
.Iltcrodeutofi~is meglzrrc, Giles. I had overlooked Ciles' species but I accept Chilton's 
identification and, while leaving the main body of my manuscript as it was written, 
I have altered the name of the species to read C,r.a~rdidierello m c g n c f ~ '  (Giles). I11 the 
light of Chilton's description and figures practically all the small differences noted 
between Chinese and Indian specimeus disappear and the identity of the Indian and 
Chinese forms is confirmed. Chilton goes further and identifies the origi~lal species 
of CoutiGre, G .  ~inlzojalc~tsis, with Giles' species, so that the same species occurs it1 

Madagascar, India and China. .411 my male specimens belong to Chilton's form 1. 

Chilton places the genus in the family Aoridae and describes a second species, 
G. g i l c s i .  V'.hI.T. September, 1 9 2 1 ) .  
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EXPLANATION OF PLATES. 

PLATE XVIII. 

Cyathura carinata (Kroyer). 
I .---First maxilla. x 34.3. 
2.-Maxillipods. x 34.3. 
.3.-First antenna. x 22.7. 
-1. -Second ,, x 22.7. 
5.-Second thoracic leg. x 22 7. 
6.-Third ,, ,, x 22'7. 
7.-Eighth ,, , x 22.7. 
8.-Telson and uropods. x 22'7. 
9.-First pleopod. x 22'7. 

Monoculodes limnophilus, n. sp. 

FIG. 10.-Head and rostrum. x 24. 
,, 11.-First antenna. x 44'6. 
, 12.-Second ,, X 34 '5  
, , I 3.-Second thoracic leg. x 44.6. 
,, 14.--.Third ,, ,, x 44.6. 
,, 15.---Fifth ,, ,, x 44'6. 
, 16.-Eighth ,, ,, x 22'7. 
,, 17.-Telson. x 68.7. 
,, 18.-First uropod. x 44.6. 
,, 1 9 . S e c o n d  ,, x 44.6. 
,, 20.-Third ,, x 44.6. 
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1:igi. 1-9. Cysthura cnri~~clt;l (I<royer). 
Fig+. I@-20 Monoculodrs lininol>hilrls, sp. nov. 



PLATE XIX. 

Grandidierella megnae (Giles). 

FIG. I.--First antenna of male. x 22-7. 
,, 2.--Second ,, ,, ,, X 22'7. 
,, 3.-Second thoracic leg of female. x 22.7. 
,, +-Third ,, ,, ,, ,, X 22'7. 
,, 5.-Second ,, ,, ,, male x 22.7. 
, 6.-Third ,, ,, ,, ,, X 22'7. 
,, 7.-Fifth ,, ,, ,, ,, X 22'7. 
,, 8.-Sixth ,, ,, ,, , ,  X 22'7. 
,, 9.-Eighth ,, . ,, ,, x 22'7. 

FIG. 10.-First uropod. x 44.6. 
,, 11.-Second ,, x 44.6. 
,, 12.-Third uropod and telson. x 44.6. 

Atyloides japonica, n .  sp. 

FIG. 13.--Peduncle of first antenna and accessory appendage. x 22.7. 
,, 14.--Peduncle of second antenna. x 22.7. 
,, 15.-Second thoracic leg. x 22.7. 
,, 16.-Third ,, ,, x 22.7. 
,, 17.-Fifth thoracic leg. x 22.7. 
,, 18.-Eighth ,, ,, x 22.7. 
,, 19.-Third uropods and telson. x 22.7. 



MEM. AS. SOC. RENG.. VOL. VI. 1921. PLATE XIS 

0. S. T. &I. 
Figs. 1-13. (;r;u~~li~licrclla rncgn;te (Gileb) . 
Rgs. 13-10. Atyloillt..; japonicn. sp. nov. 



PLATE XX. 

Gammarus annandalei, n. sp. 

FIG. I.--First antenna. x 15.1. 
,, 2.-second ,, X 15.1. 
,, 3.  -Second thoracic limb of inale. x 15.1. 
., 4.-Third ,, ,, ,, ,, x 15'1. 
.. 5.-Spines on palin of second and third thoracic legs of male. x bz..,, 
,, 6.--Second thoracic limb of female. x 15.1. 

9 ,  7.-Third ,, ,, ,, I >  X 15'1. 
,, 8.-Fourth ,, ,, , male. x 15.1. 
,, 9.-Eighth ,, 1 )  , ,  I ,  x 15.1. 
, , 10.-Gill with accessory vesicle. x 15.1. 
,, 11.-Fourth coxal plate of specimen from L. Biwa. x 15.1. 

1 ,, , , , I  ,, ,, ,, HikonC. x 15'1. 
, - I 3 -  ., J l  ,, , ,  ,, ,, Sapporo. x15.1.  
,, 14.-Lower margin of third pleon segments. 
., 15.-First uropods. x 15'1. 
,. ~ b . S e c o n d  ,, x 15.1. 
,, 17.-Third ,, x 15.1. 
,. 18.-Last three segments of the pleon, and telson. x 15.1. 

Gammarus pulex (Linn.). 

FIG. 19.-Second thoracic limb of female. x 13'0. 
., 20.-Third ., ,, X I3 .o  
.. 21 .Second  .. .. ,, male. x 13'0. 
., 22.-Third ,, , .. ., x 13'0. 
. 23.-Eighth ,, ., .. x 13'0. 
.. 24.-Fourth coxal plate. x 15.1. 
. 25.-Lower margin of third segment of pleon. X 1.5'1. 
, , 26.-Third uropod. x 15.1. 
,, 27.-Telson. x 34.3. 



MEM. A S  SOC. R E N G . .  VOL. VI. 19'21. PLATE XX.  

1 1-18. G;ln~m;~rus an~rnnclalei, sp. nov. 

Figs. 19-27. Garnninrus pi~lcs (Linn.) 



PLATE XXI. 

Talorchestia japonica, n. sp. 

FIG. I.-Second thoracic limb of female. x 22.7. 

,. 2.-Third .. .. ,, x 22.7. 

., 3.-Second ,, .. .. male. x 22.7. 

.. 4 -- Third .. ..  ,, ., ~ 2 2 . 7 .  

., 5.--Eighth ., ., .. ,, X I 5 ' 1  

.. 6.-Lower ancl hinder margin of third segment of pleon. x 22.7. 

.. ;..-First uropod. x 44 6. 

.. 8.-Fecond .. x 44.6 

.. 9.-Third .. x 44.6. 

., 10.- -Telsoti. x 44.6. 

Talorchestia malayensis, n. sp. 

FIG. 11.---Second thoracic limb of female. x 22'7. 

,, 12.-Third ., , ., ,, x 22.7. 

, 13.-Second ,. , ,, male. x 22'7. 

. 14.-Third ,, . , ,  x 22.7. 

,. 15.-Eighth ,, ,, ,, ,, x 22'7. 

,, 16.--Lower hinder nlargin of third segment of pleon. x 22.7. 

. 17.-First uropod. x 22.7. 

,, 18.-Second ,, ~ 4 4 . 6 .  
,, 19.-Third ,, x 44'6. 
,, 20.--?'elson. x 68.7. 
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Fig>. 1-10. Talorchcstiir japonica, sp. nov. 
Figr. 11-20. Talorchestia malayensis, sp. nov 
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ZOOLO(;IC:\L RESULTS 01' A TOUR IN THE FAR EAST. 

FISH OF THE TALI? SAP, PENINSULAR SIAM (PART I). 

(Co~nm~~uicated with the per~nissio~~ of the T)irector, Zoological Survey of  Il~dia.) 

[The  fish-fatuna ot t h e  'T;11i. S a p  is interesting f rom several different points  of view-geographical. 
bionon~ical aud practical.  Until  t he  whole collection is tvorked ou t  it will be  i~npossible  t o  discuss 
these views ill detail .  hut  a comparison between t h e  list of species and  t h a t  of those follnd in the  
Cbilka L ;~ke  1 is bou~ id  t o  be of coneiderahle interest.  for t he  t w o  lakes have ~ n u c l ~  in comlnoll. Both a r e  
ulti~nately connected by :I I1:irrow opening with a great  open bay  of t he  sea. Both a r c  divided in to  two  
parts, an outer pa r t  directly comnliunicating with t h e  sea  and  an inner pa r t  more remote  from i t .  and 
ill 110th the  water is of extremely vari,~l)le salinity. There  are. however. noteworthv differences. 
especially in tlie fact t h a t  t h r  two pa r t s  of t he  'Cal& S a p  are  more clearly differentiated t h a n  those of 
the Chilka lake and t h a t  t he  col~oect ion with t h e  sea  is much less restricted. 111 the  Tali. S a p ,  thereforc. 
there is a Iarxer freshwater element in tlie fauna t h a n  in t h e  Chilka Lake.  111ainly b u t  no t  entirely con- 
filled t o  t l ~ e  inner region ; nll~ilc: on the  other  hand there  is probahly much more  constant  and  populous 
iminigr;ttion f r n ~ n  the  sea in tlie former. 

This is of great i ~ ~ ~ p o r t a n c e  frnm t h e  practical point of view of fislieries, for tlier? can he no doub t  
t l ~ a t  the  outer par1 01 t l ~ e  'Tali. S a p  acts  :IS a nursery for tlie fry of rnelly of t h e  edible fish of tlie Gulf 
of Siam. 111 January,  a l ter  t h e  c o n c l u s i o ~ ~  or t h e  rainy seasoli, t h e  water  is alive with fisll-fry. n ~ o s t l y  
b e l o ~ i g i ~ ~ g  to marine i o r ~ n s .  Tlie local fislleries inside t h e  lake. and  especi:~lly a t  i t s  n louth ,  a r e  of con-  
siderahle value. b u t  tlie lake  itsell is t hus  a n  a s e t  of wider i ~ n p o r t a ~ ~ c t  to t h e  fish-eating population n l  
S i a ~ n  a ~ ~ t l  t he  n e i ~ h b o t ~ r i n g  c o ~ ~ ~ ~ t r i e s .  

111 t l ~ e  following paper L)r. Sunder  L:ll Hora  has  tlealt with sever:~l distinct orders nnrl f an~ i l i r s ,  sornc 
~nainly Hi~\.i:ltile, o t l ~ c r s  ~ i i ~ ~ ~ i ~ i e  and e s t ~ ~ a ~ i ~ i e .  H e  1i;1s not  adopted any  p ;~ r t i cu l a r  tnxono~i i ic  classilic:~. 
tion ill selecting t l~ese  fa~ui l ies ,  b u t  II:IS t l i s c~~ssed  those t h a t  i t  wns c o n v e n i e ~ ~ t  t o  co~~ . i i de r  a t  t h e  time. 
He hopes to p u l ~ l i s l ~  a lur ther  report or reports on t h e  remaining f :~~n i l i e s  la ter .  Those here considered 
are the  fan~ilies of c i l r t i lagi~~ous tish. of t l ~ e  .Apodes. t he  S i l ~ ~ r o i d e a ,  t h e  Cypri~ioidea .  t h e  Syne~ l togna t l i i ,  
Solenichtl~yes, Opisthoiiii, null Zcorhnmhi-.V. . I  ni~n11dc11c.J 

In  the above introdrlctory note L)r. N.  .41lnantlale has pointed out the scope 
of tllis report on the Fish of the Tali- Sap. Most of the fo rn~s  disci~ssed in this 
paper are fairly widely distributed aiid the endemic elelnent does not appear to  
be quite so rich as \vas found to be in the Chilka T,ake, but  this element was 
perhaps most a ~ ~ ) a r e n t  in families riot discussed here. Two new species and one 
new colous variety are described. T l ~ e  two new species belong to  the genera 
lllacrophis and !Ilaslacemheli~s while the ne\v variety is of the widely distributed 
species of tlie latter genus-ill. ormtrflrs. The lnost noteworthy feature of the collec- 
tion is the presence of very young specimens and i t  is mainly on this account 
that I have not been able to  identify the species iu two instances, namely, those 
of the genera Aca~cthopsis and l ) c rmogc~zys .  

-. - -  . ._ -_ . - - . - 
I C l ~ n u ~ l l ~ l ~ r i  n ~ ~ d  I lorn.  MPII I  Irld. . l i l t ~ .  V,  pp .lo5-43o. . I J ~ - J S ~ .  ,191-goi, ~ T I - ; @  ( I Q I ~ - I ~ ? ~ ) .  



I n  preparing n ~ y  report on these fishes I aln greatly indehtecl to Dr. N. 
Annandale and Dr. R .  I,. Chaudhuri, who had made a preli~ninary illve.stigation 
of the  specimens before I exa~ninecl them and had scparatecl them into their 

genera and in some cases into their species. To the for~iler I am also indebted 
for numerous valuable suggestions during the  preparation of this report. 

The types of the new species are preserved in the collcction of the Zoological 
Survey of India.  

PLAGIOSTOMIA. 
Family CES'l'RACIONTID.4E. 

Cestracion blochi (Cuv.). 

r ~ r . ; .  ( ' ~ s l r ~ r c i o i r  hloclrri. Carman. ,l.lcrn .Ifrrs. Comf i .  Zoo1 tforl~nrrl  ('011. S X S V I .  11. 156. 

Tliis Ilamnler-llendecl~~er-lee shark is represented by two sl~ecimens in I)r. X ~ ~ n a n -  
dale'.; collectim~ from t l ~ e  TalC Sap. They were ohtainerl in the outer lake at 
Singgora 

f ' r s t rnc ior~  hlochi i.; quite common in the seas of India and the Malay Archi- 
pelago. 

Family CAIICHARINIDSIC. 

Scoliodon walbeehmi (Rleek.). 
r ? r  ; Scoliorior~ ivrrll~~rhrrri, G a r r n n n ,  op .  c i t . ,  p .  I I z .  

There are two fairly grown-up specimens of this species in the collection. 
The largest is about a foot and a half in length. Of the tnio specinlens one 
was taken near the mouth of the Patelung river in the inner lake in fresh 
water. wl~i le  the  other nras captur.ecl in the outer lake a t  Singgora in 1)rackisli 
\\rater. This species 11;1s not y o  far heen known to occur in fresh water. 

.S'colio(lo~l 7atrll)eelr~ni is known from the seas of India, the ltlalav .-\rchil~elago 

Rhinobatus thouini (T,aci.p@cl.). 

1913 .  l ~ l r i ~ ~ ~ ~ l ~ ~ r / ~ ~ s  /11011i~ l i .  G:I~II~:II). nfi, c i t . .  11.  276. 

l ih i rrobtr t~~s  / l z o r r i ~ ~ i  is rel)resented 11y a single speci~nen in Dr. ,innandale's 
collectioll from t h e  TalC Sap. I t  was captured in the outer lake a t  Singgora a~ ld  is 
about 38 cni. in length. I t  can readily be distinguished From the otlter Asiatic 
species o f  the genus by the character noted down in Dr.  Annandale's key to the 

Indian Species of Rhr'vrohtrlus. The snout is sl)atulate and is co~~strictetl sonlr 

t l i s t a~~ce  I~el~inrl  the tip. 
This species is found in Red Sea, the seas of India and tlie h,I:~lay :\rc.l~il)elago. 

Family TRYGONIDAE. 

Trygon bleekeri Rlyth. 

1909. T r y g o n  hleckeri, Al~nandale. iMein. I d .  il4lts. 11, p. 20. pl. iii, 6 ~ .  9. 

There is a young male of this species in the collection. I t  is about 27 ~111.  

across the disc and was ol~tained hy Dr. Bn~iatldale in the outer lake at  Sillggora. 



~t agrees fairly closely wit11 A~l~l:lntl;~Ie'.; description of the species, but  differs 
ill having a very narrow nlargi~l o f  dark 1,ron.n cnlour on the ventral surface \vI~ich 
ill some places is not quite distillct. 

7.r!~[o)c blcrkcui has so far I-xen obtained off the coasts of Oriss;~, TSe11g:ll. 
and Burma and its occurrence in Siam is recorded here for the first time. 

Hypolophus sephen (Forskil). 

rqog. Hypolophtrs  sefihen, Annandale. o p .  c i f . .  p. 35 .  

This species is represented by one coml)lete s p e c i ~ n e ~ ~  and one jaw in the 
They \Irere obtained near Singgora in the outer lake. L)r. :1111i;111dale 

tells me that this species also lllakes its way in the inner part of the lake. 
I-lvpolofihzrs sebheiz is extensively found in the seas of India and the i'Calay 

Al-chipelago and also occurs in the river C>anges up to a l ~ o a t  hoo miles from thc 
rno~~th .  

Family k[YI,IOBATID..\E. 

Aetobatis narinari (Euphrasen). 
r q ~ o .  . 4 t ~ ~ 0 / ~ u t 1 ~  J I I I ~ L I I I I ~ I ,  .4111ia11(1;1le, op. l i t . ,  111, p. 4, pl. i i .  fig. 2 .  

There is a skin in spirit of this species in the collection. I t  was ol)tai~ied 
at Si~~ggora  in the outer lake. The s p e c i n ~ e ~ ~  is cot~spicuousljr spotted (xi the 
dorsal surface. Most of the spots :ire situated on the body and there are very 
fen1 on the head. As n matter of fact there are only three spots in front o f  
the posterior margin of the spiracle. As regards colouration this specinien is 
interniediate between the colour varities A and R recognised by Anuand:~le. 

This species occurs in lied Sea, seas of India and the Malay Xrchil)clngc~. 
I t .  range estends to the Atlantic and the Sonth Pacific oceans. 

Vamily lIHINOFTEIiII)i\E. 

Rhinoptera javanica A4iill. and Heule. 
1 0 1 3 .  / I ' ~ I J ~ ( J ~ J ~ W I I  /fl~~fl~~it.fl, (;:ISIII;III. oP. tit , 1). 440. 

In  Dr. Annandale's collection fro111 the Talk Sap,  this species is representctl 
11). a I~cad in spirit. I t  w;~s obtained a t  Singgora. 

Il'hi~~ofikutr ;(lil(!i~ic(~ is foil~ld in the seas of India and tlle hIalny .\rcliil)elag(~. 

S Y N B R A N C H O I D E A .  
Family SYNI3RANCHIDXE. 

Monopterus albus (Zuiew). 
1910. .l401inplrv1rs ull~rts, Weher all11 Reauforl. F i h .  I~i~l~~-Aitslml. . .L rc l r ip~ I .  [ [ I ,  11. 4 1 3 .  

figs. 210 ~ I I C I  2 1 1 .  

This conllnon and widely distril~uted species of the Far East  is represe~lted 
by three speci~l~ens ill I)r. ..\nnandale's collection from the Tal i  Sap. -411 the 
specimens were ol,tainec! a t  the moutli o f  the Patelung river. 

The colour varies greatly in the  three specilnells before me. 111 the largest 
specimen the I);~ck is unifor~nly dark-grey wliile the under s~lrface is pale ~vhi te .  



The other two speci~nrns possess white spots on the sides and on the under 
in one the  spots are minute allti more ilumerous, while in the other t h e ~ i  are much 
larger and are chiefly restricted to  belo\\. the lateral line. 

Macrotrema caligans (Cant.). 
1916. ildnc~otrerrra cnligans, LVeber and  Beaufort, op. cit., p. 41.5. 

There are two young specilnens of this species in the  collection. One was taken 
near the shore a t  Singgora, xhile the  other was caught near Pak Payurn in the chan- 
nel I>et\veen the two parts of the  lake. Both \Irere taken from a soft nz~tdrl!. hotto~n. 

.\ltrc,rotrt-nztr cidignirs is know f r o ~ n  the seas of Singal~ore and I'enang. 

APODES. 
Family CO;"Y'C,KIDAII 

Muraenesox talabon (Cant.). 

I O I ( I  . I ~ I I V ~ I ~ ' I I ~ S O . Y  ~ O / ~ I / I ~ I I I .  \Vel~er and Be:nlfort, op ol.. 11,  255 ,  

1)r. .-\nn;l~~ilale ol>tained t111-ee ll;llf-gron.11 specimen.; o f  t11i.s species in tile 
1111ter lake a t  Singgora. 

* ,  I l ~ i s  species occurs in tile seas o f  Indi:>, the hI:~ln!- .-\ri:l~ipcl:~go ant1 l)eyor~d. 

Pisoodonophis boro (Ham. Bucll.). 

r q r b  IJi~~~o~!oi~op/~is / , I I V ~ I .  \ l .el~er an(1 I<ea~i!ort. I I ~ .  ril., 1). 2117. 

'Chree young specimens of this species :Ire present in thc collection. They 
\yere ol>tailled i l l  the  outer lake a t  Singgora. 

I'isoolloiro~lris 11or11 i.; fount1 in the seas, c.str~:lries nntl I~racki.;l~ \v:tters of 
I l ldin,  tllr ;\Inlay ArcI1il)elago ar;tl b'orn~osa. 

Muraena (Gymnothorax) picta Ahl. 

1y10 J ~ I I ~ O ~ I I ~ I  ( ( ; \ ~ I I I ~ I o / / I I J ~ ~ I \ J  bir/<i, \ V v l ~ e r   till l3eauio1.t. o b ,  c j t . ,  1). ,;(I.<, fixs, 175, l'ia,, 

Tllerc are several you l~g  speci~nens o f  this widely distrih~ttetl 0rient;il ant1 
partly I{thopian species in the collection. They \vc-re captured at  Singgorn in 

the  outer lake. 
Muraena (Gymnothorax) thyrsoidea 1iic.h. 

I .  Jfrrrne~~it (G\~~~no lAor .~ i r . )  Ihyrroiilen, \Veller aurl ReauTol-I.  of^. c i l . ,  p.  ;O,j 

This species is representer1 I>y n single spec i~ne~ l  taken 1)). 1)r. Antlandale 
s t  Singgora. 

The range of Jcirsrae~rn ((;ywrrlothora.v) ti~~rsoirlr~rr extends fro111 the Anda~nalls, 
Burma, Penang and Tndo-Australian Xrcllipelngo to Wester11 Australi:i, Cllilla 
nlld Pacific Islands. 



SILUROIDEA.  
F:~mily CI,.lRIID.-\I;. 

Clarias batrachus (1,inn.)- 

r , I r , <  1 / ~ I ~ I < I \  / J < I / ~ I I ,  1111,. \\'el>er :11icl 13eaufort, F i s l ~ .  fndo-,4 I ( \ / ~ , I / .  . I  I ~111jwl I I .  13 I 01). fig. 7 4 .  

'i'his comlllon Orie~ltal species is represe~lted in I)r .  .\nunudale's collection 
from the Tali. Sap I)!. eight Jroung n11d half-gro\v~~ specimens. They were col- 

lected a t  the following localities : ~ - -  

4 Small 1)ools and rlitches ileal- tlle edge of the lake a t  T,al~~p;il~l (16-1-10). 

3 Shore of the Tali. Sap near Singgora (20-1-16). 
I Shore of Koh Yaw (29-1-16). 

1;anlily SIT,Il K IDAIC. 

Callichrous bimaculatus (Rloch). 

191,;. ~ ' I ~ ~ I I ~ I I ~ I I I I ~  / ) I I I ~ ~ ~ I I ~ ~ I ! I I S ,  ITel~er : I I I ~  13ea11rnrL. O / J  tit., 11. 201.1, 

There are several young and two half-gro\vn specimens of this sl~ecies ill 
the collection. The young examples \Ifere ohtained in small pools and ditches 

near the edge of the lake a t  L a m ~ ) a ~ n ,  \vhile tlne larger specimens were netted 
near the lnouth of the E'atelung ri~rei-. 

('trllI'l.lrrorrs hi?rltrc.r~ltrl~rs is widely distributed ill the Oriental Region. 

k'umil!. I'I,OTOSII ).IE. 
Plotosus canius (Hall:. Ruc!~.). 

I I I I , ; .  I'ln/osi~~ C I I I I ~ I I S ,  \i'elter a11i1 I i v ; ~ u f o r t .  np. ~ i l . .  13 '2.27. 

Five sl~ecimens of this species \rere collected fro111 the foilowil~g localities :-- 

,; Shore of the Tali. Sap near Singgorn (21-I-I(,). 
I Across channel from Si11ggot-a (24-1-16). 
I Shore oE ~~~a in lmnd  opposite M', c l ~ d  of Koll Yaw at  low title (20-1-10). 

~'lolosrrs ctrlrir,~ is found in the seas of India, Ceylon, liurmn, ant1 1 1 1 ~  AI:tla\- 
:\rchipelago. I t  ;iscellds ri\rers f ; i ~ -  ;~l)o\ ,e the tirlill lilnit. 

Plotosus anguillaris (Rloch) 
r01.1. / ' / o / o ~ I ~ ~  < I ) I { I I I / / I I ~ ~ S ,  \I1cl~c~ :111d I\e:iufi>rt, ilk. ril.. 220  

t , lliere are four sl)eci~nens of this \videlv distri1,utetl species i l l  1 )I-. . \n~~:~ntI;lle's 
c.ollection fro111 tlle 'l'ali. Sal,. 'I'lley \\.ere o l h i n e d  fronl Ilear the shore o f  tlle lake 
at Si~~ggol-a 

~ : ~ ~ ~ ~ ~ i i ~  ,wIIr>.-\Ii. 

Arius maculatus ('L'hunb.) 
101.;. . l r i f~~ ) ~ ~ ~ I I . I I / , I / I I ~ .  \\'eOer ;111cl Beaufort.  o/J. cil., 1'. 2s4 

? ,  

lhis species is rt.l)resentetl I,)? ;I si~iglt. sljecilnen in the collectio~l. I t  \v;~s 
taken near the sliorc of the lake a t  Singgora. .-I rirrs r~r~~ct/ltrl,rls occurs in seas 
and estuaries oi Siam, 1-'hilipl)ines, China, 12iu Kiu Islancls a l ~ d  tlle Indo- 
.I.\ustralian Archipelago. 



\\-cl)er and Ikaufort  point out in a foot-note 011 p. 28.1 that they ]lave llo 

~naterial  to decide nrhether .-lrircs trrius (H. B.)  is i t l e~~ t i c i~ l  \\.it11 .-I. ~~ztrcr~lrltlrs or 
110t. In the collectio~~ o f  the Indian Museuni there are two s l )ec i~l~e~ls  O E  tile 
for111er s!)ecies, one is f r o n ~  Burma and alas purc!iasetl from Day, \\rhile the second 

is from the Chilka Lake recently obtained by the  Cliilk Survey. Both of these 
are young :untl the arrangement of teeth on their palates differs from each 
other and from those of the specinien I refer to  :I. ~ ~ i a c i ~ l a l r ~ s .  Cl~auclliuri ' is 
o h  opi1lio11 Il~ilt the t\vo species are quite distinct, but from the ~naterial ill our 
museum I 11ot able t o  decide this question. 

Arius macronotacanthus (Hlkr.). 
I .  . - IY~I IS  i ~ ~ ~ ~ r o i t ~ / i l c n ~ ~ ~ I ~ ~ ~ ~ ,  \Brl)er aud Beaufort,  op. (.it., 1). jog.  

X siugle young sl~ecimen take11 near t l ~ e  shore ;it Singgora is present ill 
the col lec t io~~.  The species is alread!~ known fro111 Java, Sr~matra,  Singapore 
and Penang. 

I:arr~il!. Hh(;IIIUXE. 

Macrones nigriceps (C.  lT.). 

I n!!ci(.roi~?~ izigricep>, \ITrber nncl  Real l for t ,  i~p cil . ,  1). $37. 
, l h i s  species is represented by n single s i~ecin~en in the collectio~i. I t  was 

ca1)tured near the ~ n o u t h  of tlie T'atelung river. .\lacvorrc.s uijiriccps is found 
i l l  Sinm a n d  the Malay .Irchi~~elago.  

Macrones nemurus (C. \ - . I .  
101;. . ~ / ~ I c Y o I ~ ( , s  I I~ .PJLI IYIIS .  \Vel)er and Hennfort.  of^ c i l . .  1)  ,341 

'l'hcre arc t w o  s])ecime~ls of this species f r o n ~  the 1nout11 of tllc t'iltelullg 
rivel- in 1)s. .-l~~uanclale's collection froni the Talk Sap. 

.Ilrr:.roirc,.s r~c~rnr~rr~s is \videly distributed in Siam and the Alnlay .lrcllipelago. 

C Y P R I N O I D E A .  
I.'ainily COI(ITID.\H 

Lepidocephalus hasselti ( C .  \'.I. 

I o I f ) .  /,t,bici,,c.c~l~~tl~~\ II~J\Y?//;,  \Vel)cr a11i1 rie:~uiort ,  ,,b. < ; I . ,  111. p, 2 0 ,  l i ~ .  L l  
? ,  I l ~ c r t  is ;I single i~nniatr~l-e specim&ls of this species in the collc.ctio~~. 11 

\\,AS collcctetl I,? 1)r .  .4u11;111tlale i l l  sm:tll ~)c,ols :LII(I (litcl~es near t h ~ '  edge of 
the 1:~ke nt T ,a~npa~n .  The sl,ecies is kllo\\.li t o  OCCIII. i l l  S U I I ~ : I ~ K ~ I ,  JX\.R alld 
t l ~ e  ' I 'vnasseri~~~ 1)istrict of Rur~na .  

,., 
I 11i.l-e is ; I  young s l ) e c i ~ n e ~ ~  a t ~ o u ~  2.1 111111. i l l  tot ;~I I ~ I I ~ ( I ~  wl~icll I t l~ iuk I~elollf(s 

to the Ken115 .Ic.nrrf/ropsr\. I ; I I I I  110t al)le to i d e ~ ~ t i i y  i t  q)ec.itically. It 1)0*"""s 1 0 1 1 ~  

; I I I ( I  Illin barl)els \\,l~icIl are lollgel- t l ~ a u  t l ~ e  S I I O I I ~ .  'Cl~c l)ectc~l.:~l fills are almost 

i1.4 long as  t l ~ e  hear1 ; I I I ~  ;Ire sel)ar;ttetl C ~ O I I I  t l ~ v  \ ~ e ~ ~ t ~ - ; t l s  I,! ;I short tlistance. 
,, I l ~ r l - r  nrr :111out a doze11 s l~or t  vertical bantls i l l o ~ ~ g  t l ~ e  lateral 1i11r. 'l'lle dorsal 

- . - -~ ---_ _- 
-. ... . 

1 C ' l ~ ; ~ ~ ~ r l l ~ t ~ r i ,  ,\I,,,,. I ~ t ~ I .  M!<i V. 1,. I 12 ( 1 0 1 ~ ~ 1  



surface a11c1 t l ~ c  sides are dotted \vit l~ black. .ill tile fi 115 ;Ire 1)rovitletl \\zit11 

irregular b a ~ ~ t l s  of a brownis11 colour. 
'Cbe s p e c i ~ l l e ~ ~  was o b t a i ~ ~ e d  I I ~  Dr. hli~~;undnle a t  I ,a rnpn~~l  i l l  slilall 11001s 

and tlitches a t  the edge of t l ~ e  lake. 

Chela oxygastroides (Rllzr. ) .  

9 (,'h,.l(r o . c ) ~ ~ i z ~ l r o i d e ~ .  \Vcbel- and Rea:~fort ,  Fish .  l11(io-.4ristr~rl. :li~clii/)rl. I 1  I ,  1). 5 I ,  lig. 2 2 .  

;I youug specill~e~i of this species, 5.; mnz. in total le~lgth,  nTas collected 
I)y L)r. ;\n~la~ldale round the shore of Koll Si Hah (Five Islands). 

(:l/c,lir oxj,grrstroidzs is fairly collllllon ill the JSalay Archipelago and Siam. 

Rasbora argyrotaenia (I3lkr.). 
1916. I\',r.\bora nrg\'rolne~~iir, \Vel~er and Heauiort, up. c i l . .  1 1 .  O r .  

This widely distributed species of the Malay Archipelago and Siam is re- 
presented in I)r. Annanclale's collectioll iron1 the Tali. Sap by a single immature 
specimen. I t  is 5 2  nlm. in total length and was take11 ill small pools and ditches 
near the edge of the lake a t  I,amp;in~, Patelung. 

Rasbora trilineata Steind 
1q10 Rrr.vbor~r I r i l i ~ ~ e ~ r l ~ r ,  \\'cl~cr and Hcaufort,  u p .  c i l . ,  11. 67 .  

? ,  lliere are three snlall specilne~ls ill tlle collectio~~ \v l~ic l~  I refer to this 
species, tlie largest is only 2.5 111111. in total length. 111 these the \)lack blotches 
on tlie lobes of the caudal are subterminal and thus represent t l ~ e  typical form 
knon.11 fro111 Borneo and S u n ~ a t r a .  

The sl)eci~~iens nrere collected in sinall pools and tlitcher; Ilear the edge of 
the lake a t  tlie sanle place ;is the last species. 

Rasbora lateristriata var. sumatrana (lilkr.) 
l o l o  l~~ts11or~1 lir/~~ri.vfrtrr/,r V : I ~  st4111 I I ~ , I I I , I ,  \\'CIWK C I I I ~  l i ~ a t l i ~ ~ r l ,  op.  c i f . ,  1 1 .  j j  

, , lherc are several young specimens of this v:~i-iety ill t l ~ e  collectioll. '1'11~ 
largest :llnollg them hardly exceeds 1.5 111ul. ill le11gt11 They nrere t;lkt>ll i l l  

sln;ill 1)()()1.; aud ditches Iieilr tllc etlge of the lake a t  I ,a~n:)a~~l .  
I \ 

lhis variety occius in Su111;1tr;i, Horneo and tlie X1;11:1y l 'c~li~~srl l ;~.  

Rasbora heteromorpha 1)ulllier 
I l i , ~ \ l ~ o r n  h e l ~ ~ v ~ ~ ~ ~ r o r ~ h r r ,  \Vel,er : I I I ~  Hcaufort. op .  ( . I / . ,  1, 79 

? ,  Illis sl,ccies is represcuttld 1)y e ig l~t  speci~ile~is ill I ) r .  . - \ I I I I ~ I I I ( ~ ~ I ~ c ' s  c01Ic~tio11 
~ ' ~ O I I I  tlie Tali. S a p  'Che speci~nens ;Ire quite young ;lnd 11o11c o I  ~ I I ~ I I I  is more 
~ I I ~ I I  17 liinl. i l l  length. They nrerc collcctecl in s111;111 ~)ools and ditches near tlie 
edge of the lakc a t  I ,a~i lpan~.  

litrshorir b r t r r o r r ~ o r ~ h t r  11;~s I~itherto I~een known from eastern S u n i a t r ~ ~  :rnd 
the hI>~I;ty Peni~~sula .  



l ) r .  ,\~lu;u~cl;lle i l l  his valuable  non no graph 011 the fish O F  t l ~ e  In16 
relnnrked tha t  Dunker's two species of Rasbora,  R. kc/cro~rlor,~lfcl  and R. llltrclllntrI 
Inig]lt possibly helotig to his new genus .\licvorclshortr. 111 R. hclrromorphtr tIlerc 
is a \~vell-marked pronlinence in the middle of the lower jaw a~irl 3 correspolldillg 
e l n n r g i i ~ a t i o ~ ~  in the ullper. 'I'he anal fin is not very long and contains al)ont 
fix-e I,ra~lcherl rays. Even in gelleral facies i t  is quite different looking f r o ~ n  the 
I-\\.(, of . l~icrorclsho~~rr froin the In16 Lake which I have examined in the 
collection of the Indian Museum. 

Osteochilus hasselti (C. V . ) .  
1 6  0,steo~ltiltr~ hos\r,lli. and lieaufol-t. 01. c - i l ,  p .  1.35.  figs j; i u l ~ l  j X  

seven young sl)ecilnens of this species were collected l)y 1 ) r .  X I I I I ; , I I ~ I ~ I ~  ill 
slnaII pools and ditches near the edge of the lake a t  T,ampa~ii and one exa~nple \\,as 
captured about half a inile south of the  Patelung river. 

Ostcochillts knssc~l / i  is fairly \vicIely distributed in tlie Malay .\rcl~il~elago. 

Hampala macrolepidota (C. IT.) 

1916.  Hrrmpnla r~rocrolrpir~otn, n'eber and  Ueal~lort, op, c i l . ,  p 143, fig. 00 

Tllis species is represented by a single lialf-grown specirne~~ ill t l ~ e  collectioli. 
I t  \Ira.; taken a t  the mouth of the  Patelung river near 1,alllpanl. 

ffnrlc/ur/a ~~ltrcrolr#idottr  is found in Tenasserim. Siam, Illdo-Cl~ini~ and t l ~ r  >Inlay 
. \ r~l~ipelngo.  

Barbus (Puntius) sumatranus (13lkr.). 
r1)1h. I ' I I I L I I I I F  \ I ~ I ~ ~ ~ ~ Y ( I I I I I S ,  \Vebcr and Reallfort. 0 ) .  cil. .  1) 191. 

' I ' l ~ e ~ e  are sevel.al young speci~nens of tliis species ill tlie col1cr:tion. 'I'lley 

~rel'rescnt t11c colour variety described by Dunker from the 3Ialay Pet i i~~sul :~ .  BIost 

of the specime~ls were taken in small pools and ditches ne:ir t l ~ e  edge of t l ~ e  lake 
a t  1,:11ilpm11, \vhile olie \\.as ol>tained during shore-collccting Ran Hua \V:~ng 
n i l io~~g  sln:lll stones. 

I ,  I his species is fot111t1 ill  Su~uatr: l ,  Borneo and Sia111. 

Barbus (Puntius) javanicus (13lkr.) 
I .  I ' , I I ~ ~ I ~ I S  I ~ I ~ ~ I I I ~ C I I S .  \\'el)cr and Beaufort, op. c i l . ,  p,  I I I ~ .  

'l'11er.c is ()illy one young specimen of tliis species i l l  t l ~ c  collection. 11 w a s  

collected in snlall pools ant1 tlitches a t  1,alnpaln. 
? ,  l h i s  species occurs ill J ava ,  Borneo and S i a ~ n .  

Barbus (Puntius) bulu ( ~ ~ I L I - . )  

I ~ I I O .  / J t ~ ~ t ~ ; ~ ~ ~  l,tt/tt, \\ 'c~)cI- a 1 ~ 1  Iic;tuiort, op. ( 1 1  , p .  I C J I I .  

, , Illis species is represented by two fairly gronrn "1) s l)c-ci~r~e~~.;  i l l  tl~c. collec- 
tion. They \\rere collected a t  the ~nout l l  of the f':ltelu~lg river near I , i ~ ~ n l ~ : ~ l ~ l .  

. I cco rd i~~g  to  \Vehel. and Henufort this species 11;~s I~itherto hec11 I<I IO\ \ . I I  onlv 
fro111 St~lnat ra  ant1 Borneo. 



1;isll of the TalP Sap 

Barbus (Labeobarbus) tambroides (Blkr.). 

191h. Lnbcobnrbxs t<r~r~bro ides .  \Veber a n d  R e a u f o r t .  o f i ,  r i l . ,  p. 150. 

I refer \\.it11 collsiderable hesitation a dry skin about a couple o f  feet in  
lellgtll to this species. It was ohtailled by Dr. Arlna~ldale a t  the  rnoutli of the 

Patelllllg river near T,alnpam. The median lobe of the lower lip has dried up 
alld I call make out only two short ll~nxillary barbels in  this specimen. There 

are 2.6 scales along the lat,eral line, 4 series of scales above it t o  the base of 
the dorsal and 14 below i t  to the base of the ventral. 

This species is known from S i a ~ n  and the Indo-Australian Archipelago. 

SYNENTOGNATHI.  
1:amily BE1,OIVII)AE. 

Tylosurus strongylurus ( Y .  Hass.). 

l q r r  I'v1os111 ,,\ \l.ro~rq!*l,rrtr\. \Veber and  B e a u f o r t .  Fish. I ~ t ( i o - . l u s l v .  Ircl~ificl. I\ . ,  p. 121 .  

Tllis \\xidcly tlistributed species of the Oriental l i e g i o ~ ~  is representetl in 
I)r. ;\nl~a~ld;lle's collectioll from the Tali. Sap a s i ~ l ~ l e  indivitlr~al. I t  \\.aL; 1,1-o- 
cnretl in the or~tel- lake a t  Singgora. 

Tylosurus leiurus (Hleeker). 
I .  I ~ l o . \ t ~ r r ~ \  1cto1 t r \ .  \Yel)er :und Be:nutort ,  o p .  c i t . ,  p. 124. 

'l'l~ere :LI-e t1.n-ee specin~ens oi this species in the collection. 'fhey were nett-ed 
in the outer lake :it Singgora. 

?')~losr~rrts I(,ir~,.ns is fo lu~d ill t l ~ e  seas of Ceylon, Indi;t, Philil>l)ines, L:ormo.;:~ 
nlitl th? hIala\- .\rcl~il>rlngo. 

Tylosurus annulatus (C. 17.). 
1 0 ~ 1 .  l'\,/o\t,rtts I I I I I ~ I ~ ~ ~ I / I I S  \\'el~er and  I3enuiort .  01, c i l . ,  1 ) .  121). 

1.)~. :\n11:~110ale ol~tained three specimens of this wirlelj- (list]-il~utetl species 
i l l  the on(er lake a t  Singgora. This for111 is quite cornlnoll in the  sea.; of Illtli:~, 
the \I:rl;~y .\rchil,elago, Japan and North Australia. 

Xenentodon cancila (Hanl. Huch.). 
ISSO 1<<,101rt c ~ t i ~ c i l , t ,  l 3 ~ 1 y .  F,iriii. 13rit. I n ( / .  I i s / t .  I ,  p.  420, fig. 1,;0. 

.I young sl)ecin~eli of this species \\-as collected hy Dr. ; \~~~lant l :~ lc .  in 51u:tll 
~)()()ls a11c1 ditches near the edge of the lake a t  I ,ampa~u,  Pnteluog. 

- ~ E I / c I I / o ( ~ ~ I ~  t.(rllcil(r is a fresh water form anrl is cornmon1~- foiind ill Intlia 
nntl 13~1-ma. 

1:;unily HI~MIKHAMPHI1)XE. 

Dermogenys sp. 
'I'llerr are several speci111ens collected by  Dr. .Innat~rlale ill the  inner lake 

wl~ich I 11ave 11ot I)eerl able to tleterini~le specifically. To facilitate referelwe in 
future I givt. l)elo\\- some of the salient features of these young speci~ilens. 



The base of the ventral is a little nearer to  the head !hat to tile base of the 
caudal. The length of the lower ja\v beyond the ext re~ni ty  of the ul,l,el is 
about six times in length wi t l~out  caudal. There are nine rays in the dorsal fin 
about fifteen in the anal. 111 certain specimens sonle of the anterior ra),s of the 
anal are spi~les ancl are bent hackwards in such a \vay that  they conceal some other 
rays behind them. The anal fin is preceded hy a fold of skin. The scales have 
not yet  developed on lateral snrface. I n  some speci~rlens the ventral is diS- 
tinctly tipped with black. There is n hlack line on either side of the I,ody i n  the 
~niddle.  -411 the fins are more or less rounded. 

The specific limits of the various species incluclrtl under tliis genus are not 
\\,ell defined antl, therefore. I have refrained myself fro111 t l i s cuss i~ l~  the sl)ecimens 
any furthei-. 

H e m i r h a m p h u s  u n i f a s c i a t u s  Hanz. 
I I IZL.  H Z J J I I ~ ~ ~ J I L ~ ~ I I F  ILJI~/~ISCZO/IIS. \Vebzr and Reaufort, np c.il., 1 1 .  rqc, 

There ;Ire four young speci~nens of Hemivhrrmplbrrs ulri/trsc~itrllrs i l l  the collec- 
tion. Of these three were obtained near the  1nout11 of the Patclung river, \v]lile 
the  remainir~g one 1vns captured a t  Ran Le i~ i  Chak. 

Tlle species is widely distributed. I t  occurs along the Pacific coasts of Panama. 
tile .I t la~it ic coasts of Tropical America, the east coast of Africa, liritish India, 
Philippines, .-\n~l)oina. Tinlor, Java and Sumatra. 

H e m i r h a m p h u s  m e l a n u r u s  (C. i r . ) .  
1922. H~:~~li~ht~r~~ph~rs I , ~ P / ~ I I I I Y I I ~ ,  Weher and Beaufort. ol, r i l . ,  p. 1 5 1 .  

This species is represeilted by three young specimens in the collectior~. 'fl~ey 

\\-ere netted 1)y L)r. hnnantlalc ill the  outer lake a t  Singgnl-a. 
I t  alq>earsfroni a n o t e  addetl after the descriptio~l of the species 11y \Ireher 

ant1 Beaufort that  there is some confusion between Hew~i~,l~orrrfihr~s ~~~rl r r~rr~rr rs  a ~ ~ d  
H .  ~ i , ~ ~ f l ~ ~ r . ; .  The t\vo s ~ ~ e ~ i e s  ?re distinguished l,!~ t l ~ e  11u1nhe1- of scnlrs alo~lg 
the lateral line nrhich arc 5.5 ill the fornler and .jS in the latter. In  my speci- 
Illens the scales fro111 t l ~ r  Iatr-ral surfaces have heen ~ul>l>ed off, 1)ut co1111ti11g 

tlle 1iunlher fro111 the I)asal ~ n e ~ n h r a ~ ~ e s ,  I believe, tha t  they helong to t r r ~ r  r~~(~l(~rr~rr r l .~  
:ultl not l-u gii~rtlrr~r~~. 

Tllis species is forllld in the  seas of the Malay Archil?elag~. 

SOLENICHTHYES.  
Family SY NGNATH1L)AE 

M i c r o v h i s  a n n a n d a l e i ,  sp. I ~ O V .  

The new species is represented in Dr. .lnnandale1s collectio~l I)y one mature 
Inale and two young speci~nens, which have probably d ~ o p p e d  out of tlle l~roo(l- 
D O U C ~  of the  former. The specimens were obtainecl ill small ponls alld ~litclles 

near the  edge of the  lake a t  I ,a~npa~n,  Patelung. 
1). jo. .A. 4. P. 22.  C. Q ;  Kings 17+28; subdorsal rings I f.5. 



The forll1 is narrow a ~ ~ d  greatly elol~gatetl, it is depressed fro111 above d o w ~ ~ w a r d s  
and colnpressed fronl side to side. T l ~ e  shields are finely striated transversal1~- 

and their keels are provided wit11 niinute serrations. 'fhe keels of the various 
shields run into one another and d o  not form spines. The superior cristae of 

trunk and tail are di;co~lt i~~uous,  the lateral cristae of trunk and superior cristae 
of tail subconti~iuous, the inferior cristae of trunk and tail continuous. The oper- 

,-ulu~ll is provided with a co~nplete lo~~gi tudinal  keel and there are about eight radiat- 
ing ridges below it. The length of the head is contained 5.7 times in the total 
length witllout the caudal. The snout is much longer than the  r e ~ ~ l a i n i t ~ g  part 
of the head and is almost double the postorbital part of the heacl. The anus 

is sit,uated m e  shield behind the commencement of the dorsal and is much nearer 
to the base of the caudal than to the tip of the snout. The caudal is loilger than 
tile pectoral, hut considerably shorter than the postorbital part of the liead. 

The middle rays of the c a ~ ~ d a l  are the longest, while the pectoral is spread out 
fan-wise. 

The ahdo~ninal brood-pouch is well developed and extends f r o ~ n  the seconcl 
trur~k shield to the terlrlil~ation of the first tail-shield. i t s  height is greater than the  

1)ody height without the pouch. 
In alcohol-specime~~s the trunk is yellowish and the tail light grav. The 

head and the \\;ails of the pouch are dirty white. X dark lateral hand runs 
on the side of the head from the tip of snout through the  eye to the gill-opening. 
P ,  lhere is a series of prominent, oval black spots on j t h  to ~ j t h  tr1111k shieldc. 
They are less conspicuous on the anterior shields. There is an intlication of a 
light grey band corresponding to each shield and separated hy a nrhite basal 
dot. The tail fin is gra~rish while the dorsal and the pectoral are not provided 
\ ~ ~ i t h  ally colour ~l~arkings .  

In  young specimens the coloul- is light olive vellow and all the trunk and 
tail segments alc provitletl wit11 vertical grey hands. black streak runs f r o n ~  
the eye to thr  tip of t l ~ e  snout. 'l'he rniddle rays of the caurlal fin are deep gray. 

Of thc six species definitelv referred t o  the gellus dlicrophr's  bp Dunker ill his 
revision of the fanlily Syngnz~thidae,' there are four tha t  occnr in the waters of 
the Indo-Australian': Region. These fonr forms have quite recently been discuss- 
ed by Weher ' and Renufort ' in the I\: volume of their valuable book on the 
Fislzcs o/: tlre I~rt lo- .I  r~stvnlitrqf . J r c ~ ~ i ~ c l t r g o .  .If. bo t~ ja  (~ lee f i e r )  is the only Siamese 
fist1 of this genus and differs from the new species ir. having a larger i lu~nber 

- ~ -  ..- .- - . ~ - - - 

' ~ ) ~ ~ ~ ~ k v r ,  A I L I I  A r o t t ~ ~ / ~  I W M T .  tfn, , , i , , , , : ,  x X x 1 1 .  1,. 4 ,  ( 1 0 1 5 ,  

' \~'.1~~1 :11111 I~~ : I I I~c~ I~ .  / . l t h .  I ~ I I I u - ~ I ~ , ~ I , , ~ I .  . I , C L , ~ P I .  11.. 11. 4 3  I I O Z ~ J .  



of dorsal fin rays a n d  in colouration. .M. o~rrr(~r~(~ 'nlr i  can  be insertetl just  above 
.I/. honjn in Weher and  Reaufort 's key  t o  t h e  I ~ ~ c l o - A l ~ s t r a l i ; ~ ~ ~  species of the 
g e n u s  .lficrofihis. 

. I l t ~ n s r i r r r ~ ~ r ~ ~ / s .  

Tota l  l eng th  including caudal  . . . . 102.5 I n n .  
L e n g t h  of head  . . . . . . 17'3 ,, 
Length  of S I I O L I ~  . . . . . . 10.0 ,, 

Doryichthys deokhatoides (B1kr.j. 
1021 I ) o r ~ ~ i c l r l h y s  !Ieokltnloidr\~, \Vel>er and Heaufort.  Fich Inrlo-.I t~s / v , r~ i . r r t  . l r r h i p ~ l .  I\.. 1,. 5 3 ,  

Tliere is a single spec in~en  of th i s  specips in t h e  collection. I t  was ohtailled 
by 11s. .4nnanrlale in snlall pools and di tches near  t h e  edge of t l ~ e  lake a t  I ,aml)a~n.  

I)o~~r'c.lrllr\~s d ~ ~ k l r ( r / o i d ~ * ~  is found in t h e  rivers anrl I)rooks of S ~ l ~ n a t r a ,  Rol-ne~ 
;lnd t h e  hIalay I'vninsula. 

OPISTHOMI 

Mastacembelus armatus (1,acCp.) var .  favus, 1x1- I I O V  

I ) r .  .-innandale ol,tai~lecl two s p e c i ~ n e n s  fronl t h e  I I I ~ L I ~ ~ I  of P a t e l u n ~  rir.er 
\ v l ~ i c l ~  I refer to this new colour variety of t h e  n.idely tlistril~utctl  Oriental species 
of t h e  genus.  I h;tve exatnined three more specinle~is  of this variety fro111 
I3:111gkok which \yere found in a hig c o l l e c t i o ~ ~  of fisll .;nl,~nittecl t o  us  hy 
1)r .  Rl;~lcolm S m i t h  for i d e ~ l t i f i c a t i o ~ ~  a n d  d e s c r i p t i o ~ ~ .  I fintl the  colot~r  p a t - t ~ r ~ l  ill 

;111 these .;l)eci~nens qu i te  constant  and very ch:lr;~cteristic '1 '11~ tv l lol~ of the 

I>ody is 111arket1 wit11 n holtl ~ -e t ic t~ l ;~ t io l l  of d a r k  I)rowli or I ) l ;~ck I ) ;~rs ,  n . l~ ic l~  enclose 
large ov:~l  o r  I-ounded pale spots. T h e  upper  par t  of t l ~ e  head and of t l ~ c  si(lcs of the 

snout  is da1.1; a n d  t h e  whole o f  tile lower p a r t  of t h e  head 1)ale ivit11 r1:11-k ni~~rkings-  
I n  some specimens t h e  ~.et iculat ion ex tends  all over tlie ahrlon~inal s t~rface i l l  

form of narrow lines, I ~ u t  in some it  is  obsolete. T h e  vel-tical fills 3l.r dark. Tllc 

pectoral fin is pale n ~ i t h  a d a r k  mark  a t  t h e  base of t h e  rays. 
Of t h e  specimens of .I~nsbr~pn~b(!lrrr ~ r r ~ ~ ~ r l n s  f r o n ~  ;dl over Ini l i l  eralllilli.(l I)!' Inen 

t he re  is none having t h e  ahove  rlescrihed colour 1)attern. 



I.'i.;l~ of tlie T.116 Sal) 

Mastacembelus argus ( ( ; i i l~ t I~ . ) .  

~ ~ , ( , r  J l . r ~ / , r ~ r ~ r ~ i / ~ , ~ / r ~ s  f l ~ g i ~ v ,  ( > u ~ ~ t l ~ e r  (;lit. Bril . \ I J I \ ,  F ish .  111. 1 )  .?+L 

;\ single specimen of this species \\.as caught by 1)r. :11111;111(lale IIY;II .  the 
Illoutli of the Patelung river. 1)s. ..\unandale tells ule that  \vl~en fresh Lhe sl~eci- 

Illell was very dark olive green, almost black. with 11lood retl ~narkings. 
\ l r t s t t r ce~~rhc / r~s  N I . R I I S  is endenlic ill S i a ~ n .  

Mastacembelus circumcinctus, sp. IIOV 

'l'lle ne\\. species is represented by a single speci~nen obtainecl Ily L)r. ;1n11;111d;ilc 
near the n~outli of the Patelung river in the inner portion of the  Talc Sap. 
Tile specinze~~ is quite young and is only 155 Inln. in total length without the 
caudal and the fleshy appendage. 

The length of the head is contained 0.2 t i~iies and the greatest depth of the 
body 6.6 tiines in the total leugtli \vitliout the caudal. The snout is naked and 
is co~itai~led about 2.6 times in the lengtl~ of the head. The eyes are situated \vholl>7 
in the anterior half of the head. There is a nlell-marked preorbital spine and tliere 
are three preopercular spines. The lowermost is very small and is closely adnate 
to the base of the secontl. tlie third is the largest. The moutll is s~nal l  and i ts  
opening does not extend to below t l ~ e  nostrils. 'I'he anus is provided with 3 

well-~narked 1)apilla and is situated co~isiclerably nearer the I~ase  of t l ~ e  caudal 
than to the tip o f  the snout. 

'1'nsl.-l:rc;. ;.-1,;lteral view n f  .lf~rsl,rczrrrb,~l~~.s irrcurrrcir1r.111~ sp. I I ~ \ . .  ! s l i ~ I ~ t I y  r e c l ~ ~ ~ . c ~ l  
spines tlissected o u t ) .  

, , Ihe tlors;~l f i l l  conllnellces above the last third of t l ~ e  pectoral and co~itai~!h 
rc) spines \vliich illcrease in le11gtl1 from before I~:~cknrards excel~t thc last one \vliicl~ 
is ~nuch shorter tllall tile one preceding it and is allnost I~uried in t l ~ e  skin. The 
tlorsal fin I)osscsses 10 soft rays. 'l'he anal f i l l  1)egilis below tlie ~ j t h  spine 
of the dorsal a ~ ~ d  co~l tn i l~s  three s p i ~ ~ c s  and about j0 soft  I-ays. The s e c o ~ ~ d  
s p i ~ ~ c  is thy largest. The 17ertic;ll fins and the caudal are ;ill contit~uous. The 
1)cctornl is quite s111all ; I I I ~  is ; ~ t ) o l ~ t  one-third the length of the I~end.  

3 .  lhe  colnur of the sl~ecies in spirit is very characteristic. I t  is hro\v~iisli on 
ul)lxr surf,lce :111d tile sides and yellowis11 beneath. 'fhe head and body 

are 1n:trketl wit11 very chal-acte~-istic dark bro\vn l x ~ n d s  e ~ ~ c i r c l i ~ ~ g  the fish. They 
are 1)ro:lder :~l)ove anrl I)econle n;lrrower (111 t l ~ e  sides and tlie under surface. They 
elltl ill a I-ow of 1,l;lck ?pots alo~lg the base of the dorsal and are c o ~ ~ t i n n e d  as 
"ort ha11ds o n  the allal. ;\ white streak runs o n  either side fro111 behind the 



eye to t l ~ e  I):tsc of the caudal fin. Xloilg the greater p o r t i o ~ ~  of its lellgtll it ih  
conll)osed of 1011:: and narrow dots which are separated fro111 eacll other by a 

tIi.;tru~ce equal to  their o\v11 length. The upper surface of the l~earl alld stlout is 
co~vered with black dots the rays of the dorsal and the c:lud:~l n1.e pro\rided 
with llulllerous, short, wavy lines of dark brown colo~u.  

Xccordi~~g to  Houlenger's ' synopsis of the species of this gellus, the ne\v 

sl'ecies conles verv close to .If. rrr)nu/r/s and .I[. trv,yrts. F r o n ~  1)oth of these it 
can he readily tlistiiiguished by the fact t ha t  the mouth dotas not es te l~d to 

I,elo\, the nostl-ils, by the smaller nunlber of soft rays hot11 in the dorsal autl 
tile anal fins R I I ~  lastly by i ts  characteristic colour a t '  ton. 

.lfctlsz~l,~~ni-rrfs 7 1 1  )~zr/lz~r~r-tvcs 

Total length without caudal . . . . 
1,ength of head without appendace . . 
(heates t  depth of body . . . . . . 
1,ength of snout without appendage 
Diameter of eye . . 
I,cngth of pectoral . . . . 

ZEORHOMBI. 
Fanlily HOTHII),IT':. 

Pseudorhombus arsius ( H a ~ n .  I :ucl~.)  

1q2.3.  l ' ~ c 1 1 ~ 1 o r I z n ~ ~ z b ~ 1 s  C I Y S ~ I I . \ ,  Hora. l l fe t tz .  I f t i ! .  1 1 1 1 ~ s .  \., I>.  7.5s. 

Tl!is species is represented by two young and two l~slf gro\vn s l )c .c i~l~e~~s.  ;\I1 

0 1  tlienl \\'ere taken in the outer lake in the  t~eighhor~~.hooci of Singgora. 
T l ~ e  range of this species extends from the east coast of Africa. thro~lgh t l~c  

sea.; and e s t u ~ r i e s  of I ~ t d i a  to  the Malay Xrchipelago a t ~ d  .\lrstrali;t. 

Family CYSO(~l,OSSII) .~I<.  

Cynoglossus lingua (Haln. lilicll.). 
1Sqr)  f \ , I I O ~ ~ L I S \ U S  L ~ J I , ~ J I ( ( ,  Day, F91m. I j r t t .  111iti ir  F'1\11. 11. 1) 4.54 

1)r. . \n~la~idale  obtained three speci1nen5 of t l ~ i s  sl)ecie.; ;I(  S i~~ggo l - :~  il l  ( 1 1 ~  

outel lake. ('. Iil~,y~tr, is known fro111 the seas ;lntI c-str~:tries of India and its 

range is kllon.n to exte~ld  to the Mala!. Peni~~sula .  

l:a111iIy S O I , l ~ I l ~ ~ \ I ~  

Synaptura orientalis (131. i111t1 S C ~ I I I . ) .  
I (SSr). \ I ~ J J : I ~ / I I ~ , I  i ~ r i e i ~ l ~ r l i ~ .  1):)~. o h .  111. .  1) 441,. 

, , 1 hcl-c nre three specir~ittls of this sl)ccies i l l  t 1 1 ~  collcctio~~. 'l'l~e!- \ \ ~ r c ,  c;~])tllrr(l 

a t  Singgora. 
The range of .5ynup!rrrcr o r t c~~!~~ l i s  extc11tl.- f l - 0 1 1 1  S ~ I I ( I , , , ; L I ~ I I X  the \\'ester11 c(l:lbt 

of 111dia to  .411da11ians and the seas o f  Cllina. 





I 
l W " o ~ ~ 1 ~ c V l o s  , . . . . . 

. 1 l ~ f t r l o ~ \  ~.l'prirroi~/~,,, ( I ~ ~ I I L I S ~ . )  . . 

( 'hir~~cor/rrrc rlorrrh (1:orsk.) . . . . 
Hil.$(r /oli (Cuv. a11(1 \'al.) . . . . 
Hilsrr knrrtrgrrr/rr (H1cekc.r) . . . . 

IJcllr~rro ~lo~rgtrltr (Hen~ ie t )  . . . . 
1 1 1 1 i c r i r  c /  ( u .  I I .  . . 
.-1 ~rodortlosfoirrcr chnoorrln (Ham.  Eucll.)  . . 
Selifii~t~zn ~iielartochir (Hleekcr) . . 

Se l ip i i~~ tn  tnty (Cuv. a n d  1;al.) . . 
Ertgratrlis nryslnx (Rloch and Sc l l~ l  ) . . 
Stolephorrrs heterolobrr~ Ituppel . . 
Coilin dirssun~ieri Cuv. a n d  Val. . . 
!Votofiterrrs notopter~ts (Pall .)  . . 
Snrrridn trrmbil (Bloch) . . . . 
Pt11ir1rri.1~ pnrrcha.~ (Ham.  Ruc l~ . )  . . 
f'lrrropc imilltrlrrs (Cuv. and  T'al.) . . 
7'rirkopr1rlrrs lriclroplr.rr~s (Fall .)  . . 
. I  I I ( I ~ ~ I \  l~~~1ttrlirrrrr.s (Hlocl~)  . , . . 
dlrrgil drrs.\rr~rrieri Cuv. and  \'al. . . 
Sfihyrlrerra jcllo Cuv. a n d  Val. . . 
l‘riclrirrrrrs srr7:altr Cuv. a11d Val.  . . 
S/ro~~rrr/l~rr.~ si~rcrrsis 12uphrnsi11 . . 
S/ror~r!rlerrs cirr~.rl,rrs Hloch . . . . 
('lrrrrirrc.rrr~rs ivsnrr (Forsk.) . . . . 
('l~ori~rl-rrrrrs lnlri Cut,. a11c1 \'aI. . . 

.ilrt.lis pnllrr\ (1,inu.) . . . . 
~'rrrrrrr.~ cnr,rrrgrr~ (Hloch) . . . . 

(-(rrqrr.v rljedt1tr')n (F'orsk.) , . . . 

~.ciogrr,r/l~rrs L Y ~ ~ ~ I I / / I S  (1:orsk.) . . 

i n  1 i l ( 1 3 l c h )  . . . . 
. - I  F o ~ o ~ r  kyolr~so~irtr. Hleekrr . . . . 
.-lirrbohtic cor~rrrr~~rsoiri (Cuv. n ~ ~ r l  \';lI.) . . 
I.nlr\ c~rlrnri/tr (Hloch) . . . . 
. S r r i  d i r ! /  u .  I ' a  . . 
.Sl.rrtr~rrrs lnrrc~~o/fllrr~ ( 13Iocl1) . . . . 
.Serr{r~rr~\ s ~ r l ~ ~ ~ t ~ i l l e s  (I,act?11.) . . . 

. s r r l !  1 1 1 1 1  ( l l l lc l l )  . . . . 

i 
~ ) f l l ~ f i ~ : ~ l ~ . \  ~ / r~~rdr i / , r~cin/ r t~  (Sc>v:lsLi;Lll,) . , 
1~~11itr1111s jolrjri (l3locl1) . , . . 
Therlrpo~r jlrrbrrn (I:orsl;.) . . . . 

T l ~ e r t r ~ o ~ r  Ihrrtrps Cu!.. anrl \?a]. . . 
cerrlvs filnrrre~rtosrre Cuv. a~lr l  \':,I. . . 

, Gerres Irrcidrts Cuv. a11d Val. . . 
! Crpe~rl.rrs srrlplrrrrerrv Cuv. an11 \.nl. . . 

.5ci~rrro .\inrrzrrr.\~v, s1). IIOI., , , 

' Sillngv sihrrrrrn (1;orsk.) . . . . 
PrGto1epi.s /trscin/rr,s (Rleeker) . . 
I'1ata.z- ~ ~ e s ~ e r l i l i o  (Hloch) . . . . 

r)yrpflire /~rrr~c~/trItr ( I , ~ I I ~ I . )  . . . . 
Sctrlophogrrs trrgrr~ ( I<locI~)  . . . . 

I To-roles chnlrrrerrs (Ham.  Ruch.) . . 
) ?'ert/his jnzv ( L ~ I I I I . )  . . . . 
' Plrrl!~cephnlrrs i~rsidin!or. (1;orsk.) . . 

' (;l!'~lzi.sorlon ctrlpleslirrtr\ (Sola l~d.)  i(11.. 
and  \'a1 . . . . . . 

C'cims.\iop.\ ( ? )  ~.rrprrrtl~r ( C ~ I I ~ I ) ~ )  . . 
Oplrir~cnr~r ( ? )  rrrrrboirror.\is (I+lecl.;er) . . 
G1o.qsugobirt.s cir~.rrrrrsp~~clr,s (llaclcay) . . 

Glossogobirrs kt1kirr.q (Cuv. ;~nr l  I'nl.) . . 
Clelrogobirrs crlcocki (Annandalr,  . . 
Ctertogobirrs cy1irrdrircp.s Horn . . 

0.r1~r1rir:lrthy.s .sp, ( ~ > r o s .  J ~ I ~ ~ Y I I / L ~ ~ I . \  Ijlkr.) . . 
.lIicrnpocrj,plc\ ~ p .  . . 
Iciopl~ll~rrlrrrrr k 1 r 1  ( I ' l l . )  . . 
l ' n c i ~ i i .  1 i r i 1 ~ 1 r r 1  1 .  I .  . . 
Tryprrrrchprr ivr<irr(t (131. ;i11(1 S C ~ I I I . )  
T ~ ~ ~ p n r r c l r ~ ~ r ~ i ~ I r I I ~ ~ ~ ? ~  lvpr~s  Hleckcr . . 
I~chrrrris rrcr~c.rtr/~~s 1.i11r1. . . 
l'rincrl,l/hrt\ l~r . r~~iro\ l r i \  'I 'CIIIIII. : I I I I ~  

Schleg. . . . . . . 
Sf~lroeroirlt.\ 0111~1rrpr1~ (Iiloch) . . 

, ' l ~ , l t  p 1 1 1 i  I . - 

Tclrnorlo~r lirrrie Rlcrkcr . . 
~ r t ~ l r r  i i s  H I .  I I  . . 

S [ I ~ I ~ I : \ I < ~  ,\XI) ~ ' o ~ ~ ~ l . l ~ s l l l ~ . ~ .  



FISH O F  T H E  TBLfi S.\P, PENINSULAR SIAhI (PART 11). 

By  SUNDER LAL HORA, D.Sc., Oficiati~cg Szcperircteladerzt, Zoologzcn/ 
Sttvvey oj India. 

( C ' I I I I I I I I I I I I ~ C : ~ ~ ~  \\'it11 t l~v  ])er~~lissiol~ O F  the Director, Zoologirnl Snrvcy ot 111cli:l.) 

INTRODUCTION. 

Tlie secontl .und concludi~lg part of the report on tlie fish of the TalG Sap con- 
tains a systematic treatment of 7 2  species, which are distributed among 42 families. 
Tlie nuliihcr of specinlens exanii~ied has not been large since each species is repre- 
sented hy a fe\\f examples o~i ly .  In  certain cases it has bee11 exceedi~lgly clifficult to 
identify the <perinlens specifically on account of their immaturity. kIoreover, I have 

not been able to detern~ine some very young forms and,  therefore, notes on tlie:li 11ave 
not been iiiclucled in this report. 

In the first part no 1)articlllar taxanomic classification \\.as adopted, but since 
t11e11 Jordan's useful \\.ark entitled the C/rrssificcitio~r of Fishtns has appeared. For 

tlic sake of corivrnience of reference I have followed Jordan in the arrangement of 

the 5pecies in this paper. AIost of the forms discussed here are marine and are fairly 
\videly (list ri1)utcd. The endemic e le~nent ,  as has already been pointed out,  is not so 
rich as n.as fot~nd to be in the Cl~ilka 1,ake. Two new species are  described ; they 
helong to the gener;l 7'trc1rioitlcs and Scirrc-r~r~tr. 

The tyl)es of tIlr Ile\\. specie?; are preserved in the collectio~~ of tlle Zoological 
Sllrv?!- or T l l ( l i ~ 1 ,  

Megalops cyprinoides (Rrouss.). 

I, ,I .i. . l/ ,~y,ii,~fi\ , v p  ,i~oi,ie\ \Vcsl~cr :111<1 l{eai~foct, Ftsli. I I I ~ o - .  I ti\irl~!. ;I rt 11ifirI. 11, 1). 5. h:. 4. 
!, 1 \ ~ o  sl)crimens of this species \vere ohtailled by Dr. Annandale a t  the mouth of 

tllc I1at;~liing river. .\Ir,nrr/obs c,yfirr'iroidc*s is widely distributed in tlie Oriental Region 
and its r:tnge extends \vestwards to east coast of Africa and Madagascar and 
east\\,;lrds to Phil ippi~~es,  China a ~ ~ d  liiu-Kiu-islands. I t  is crirnmon i11 seas and 
estl~aries and enters fresh water also. 



I'an~ily CHIROCESTKI1I)AE. 

Chirocentrus dorab (Forsk.). 
1913. (~liiroc~~nIrri.\ df~r1111, \rel)er : I I I ~  I<eaufort,  1;i.vIi. 1r~111~-.4~is!r~i1. :lr~./iipr~. 11, LI. IS, lig, 1 1 .  

1922. (~hiroccr~lr~is  ilornb. (Larl-a1 a ~ l d  post-larval stages). L)elsnlan. Nijdr. I)irrkii~rrlc . - l i~ r /o r l~~r r~  
( \ l ax  IVeber F e e s t - ~ i u m ~ n e r ) .  1x11, p. 25; Trerrbi~r. Biiile~r,-r~r< 111. pp. 38-16 

In  Dr.  Annandale's collection from the Tale Sap this species is represented 
by two large specimens and several post-larval forms. The adult specimens were 
obtained a t  Singgora, while the  young forms were collected both in fresh and brackish 

water a t  several places in the lake. The following table shows the exact localities 
\?,hence the  larval forms were obtained in the  lake, with their number and ineasure- 
ment in millin~etres :- 
St). oi S ~ ) ~ C ~ I I I C ' I I S .  1,t*111$ll ill 111111. Locality. I ) a t ~ .  

I . . 1.1.11 . . Close ill shore a b o ~ ~ t  $ 111ile S. o i  I'.tt:llu~lg rive1 . . 14.1-10. 
. . I j . Aljout I mile d u e N .  of South peak of KuliSi I-T:III . . I ~ . I - I ( I .  

I . . 22.0 . . E. Channel between Koh Yaw : L I I ~  ~ ~ i ; ~ i ~ i l a ~ ~ ( l  . , ~ - I - I o .  
-I . . I .  . . L'ak Kaw up  clia~lnel t o  H. 'l':\k. . . 2.5-1-10, 
I . . T ( I . I I  . . Sinqqtrra . . . . . . . . LS-1-10 

( ' lrr 'rot-tvrfrr~s rlortrh is a \vitlely distributed spccies. I t s  range e x t e ~ ~ t l s  from t l~e  
cast coast of Alrica, througli Red Sea, India, the  Malay Archipelago to Chi~la ant1 
Japan.  I t  is also foulid in the Philippines, Queensland and New Rrittain. 

1 . ) ~ .  Xnnandale, '  on 1)r. Chaudl~uri 's authority, referred the young of this species 
to  t l ~ c  Innlily Snlnngidae, nit11 \vhich they bear a rather close superficial resenll)l:~~lcc 

Family CLUPEIUAE. 
Hilsa toli (C.V.). 

I I ) I . ; .  f ~ I I ~ P ( I  ( . I /O\II )  1011. \\.clws ~ I I I I  Ikau fo r t ,  ob. ~ 1 1 , .  1 ) .  04. 
11 , r j .  l l t l < ~ i  I I ~ I ,  I<< ,~ : I I I .  ,111n. .ll~r,?. ,Yo/. 111\1. (8) XIX. 11. .\oO, 

, . lllere is a single speci~nen of this species in the collection, it \\:;is obt;lined Iry 
l.)r. X~unandale a t  Singgora. The species is widely distributed i11 the seas nn t l  est~ia- 
ries of Illdin, the hInlay P e ~ ~ i ~ l s u l a  and .kchipelago. 

Hilsa kanagurta (Hleeker). 
1013. ( ' I I I ~ ~ I  (.-I/o\II) /~~ i r r (~~ i i r t r i .  \\-C'l)e~- ;111rl I{e;il~lort, f j j .  c!/, .  1). I ; ? .  

I Ilrls~r k~r r r~ i~ r r r /~ r .  Kegall. op.  cil.. p. ,304. 

This species is represellted in the collection by 9 s~)ccimens, of ~vl~icll 4 are quite 
yo~ung, while the renlainder are half-grown. All the nine examples were collected 1))' 
Dr. Xnnandale a t  Singgora. I have carefully compared Iny specimens wit11 Regall's 
description of the  species and find tha t  they differ in having a less deep bod!. i111d a 
con~paratively shorter head. The depth of the body is contained Inore than three 
tiines and the  length of the  head more than 4 times in the total length n7itllout the 
caudal. Probably the  differences in proportions are due to  the immaturity of the 
specimens. 

Nilsa k a ~ z a g z ~ v l l c  is widely distributed and its range extends from Za~lzibar to 
the  Malay Archipelago. 

- -~ .. ~. - .~ 
. .- 

I i \ n ~ ~ ~ a ~ ~ , l : ~ l e ,  JOI,,SI.  ,Val. f i ~ ~ l .  . S O ~ .  SI,,+I, 11, pp. 0 2  (1916). 



Pellona elongata (Rennet). 

r O ~ , ~ .  P ~ / O I I , I  , ~ / O I J E , I / ~ ~ ,  \ \ '~II?Y : I I I ~ ~  l k ~ ~ ~ i i ) r t ,  ob. ,,it., qo,  l i ~ .  30. 

'rn.0 adult specimens of this species \+.ere collected by Dr.  Annandale a t  Singgorn. 
The species is \videly distribnted in the Oriental Region and its range extends as far 
east as China, Formosa and Japan. 

Family DUSSUMIERIID.4E. 

Dussumieria acuta C.V. 

I L)cr\\r~~rrievin ncrtlrr. IVeber and Reaufort, o p .  cil . ,  p. 21, fig. 13 

Three specimens of this species are present in the collection, they were collected 
11y I)r Aunandale a t  Singgora The species is widely distributed in the se:ls of 
Sooth .\ral,ia, India, the Tndo-Australian Brchipelago, ['hilippines ant1 China 

Anodontostoma chacunda (Han:. R L I ~ ~ I . )  

1,,1,; .  I J ~ ~ I Y ~ ~ ~ J I I ~ I  </!,I( I I J I ~ I ~ I .  \\.I=~IcI. :t11(1 l{enuio~-t,  op. ri l . ,  1 ) .  2 5 ,  lix. 14. 

I I I I O ~ / I , I I / ~ ~ \ / ~ ~ I J I ~ I  ~.kr~<rrrrrlrr. 1<eg:111. . I  I I J ~ .  .l/rr;. .\'I,/. / f i t / .  (S) X I S .  1 ) .  1 1 1 1 .  

Tn.0 speci~nens of this species were collected by Dr. .-\nnautlnle :I(  S i ~ ~ g c o r ; ~  
,~~~otlorzlostolrrrr c.lr:rc.c~rrtlo is i o ~ m d  in the seas of India md of t l ~ e  T ~ ~ t l o - . - \ r ~ s t ~ . : ~ l i : l ~ l  

Family ENGRAULIDBE 

Setipinna melanochir (Rlkr.). 
rilr .;. .Sclipi~!!r~~ ~ I ~ ~ ~ / ~ I I I O ~ ~ I I ~ ~ .  \V?IWY :111il Rcai~fort ,  up. ci l . .  1 ) .  2 s .  li<:. 1.5 

Therc are five spec.imells of this species in the col lec t io~~.  T\vo o f  tllesc \vcl.c 
ol,t;~iued in the c h a ~ ~ n e l  hetween B. Lem Cllak and B. Pak Chaw, n~hilc. t l ~ c  r e ~ ~ ~ : l i ~ ~ t l e r  
\\,ere netted a t  Singgora. 

S e l i f i i i ~ ~ r t r  rlzrlrrrroclrir is fo1111d i l l  fresh and ixackish Ivaters of S i a ~ t ~ ,  Ja\.:1, S I I I I I ~ ~  ra, 
Ihrneo, and Chi~la. 

Setipinna taty (C.Ir.). 
I . S I ' I I ~ I I I I I ~ I  / if / \ ' .  \\'cI11!1. a1111 I{e:~uToct. o,b. crt.. p ,;[I. 

1)r.  X~~nanda le  obtained a single speci~nen of this species a t  Singgora. 'l'ht. 
specie+ occurs ill the seas and estuaries of India and the Intlo- Aus t ra l i a~~  .-\rcl~il,rlago. 

Engraulis mystax (Bl. and Schn.). 
I .  I:r!p~rf~rlr\ J I I \ , * / ~ I . L ,  \Vcl,cl- :111i1 I l c a l ~ i ~ ~ r t .  OF. tit.. p. ,jS. 

, . 
lhere is EL single speci~nen of this sl~ecies from Singgora in the col lec t io~~.  'l'lle 

species is known fro111 the seas and estuaries of India, the Indo-~Ius t ra l ia~l  ;\rchipe- 
lago and  chin;^. 

Stolephorus heterolobus Riipp. 
I .  .Slol~~,hl!ov~~\ Irc~l~~roloh~rs, \Vel,er o11t1 Hcauiort, o/l. c ~ l . .  p. 44. 

This species is represented by four half-grown specimens in the collection, they 
were collected by l ) r .  ?\nnandale a t  Sir~ggora. Stolepkor~cs Izelcroloc',~rs is found in the 



sea5 oi S ~ i l l ~ a t r ; ~ ,  J:l\.a, 1,onlbok. Aml)o~i alld Australia. It is ;ilso t o  Occllr 
in the  12ed Sea.  

Coilia dussumieri C.1'. 

.-I single specimen of this species was ol~tained by Dr. A111i;lndale a t  Sillggora. 
* ,  I l ~ e  species is comnlo~~ly  fourid in the seas and estuaries of India and the Malay 
.4rchipelago. 

Family NOTOPTERIDAE. 

Notopterus notopterus (Pall ) 

191 j. . ~ ( l / ~ ~ / f ) . l l ~  1!111op/e~11\, \Yeher slid Reautort. op.  crl . p. q. 

There are two fine exanzples of this species in Dr. ;lnnandale's collection. They 
nrere collected a t  the n ~ o u t h  of the Patalung river, ~~~otoplrrrr5 ~zo/ofi/(,rrrs is found i ~ !  
fresh waters of Illdin, I<ur~na ,  Siam, Sumatra and Java.  

Falllily SIrNODOl\:'CIl)AF~. 

Saurida tumbil (Hlocli). 
1 1 1 1 . ; .  .5<111rr(/(t I I I I I I ~ J ~ ~ .  \\-cxl)cr a11iI I<eatl[ort. 11,'. ci l . .  1 4 2 .  

'I'his n.itlely distributed species is r rprese~~te t l  1,). a single sl)cc.imen i l l  l ) r .  : \IIIIRII-  

tl:~le's collection. The specimen \\as ~lettet l  a t  Singgorn .S(I/I~I(/(I  /r1711/)i/ is lonn(1 
i n  .;ens :lnd along the roasts. 

Family CUI-'RIS01_)OSTII):\I7 

Panchax patichax (Ham I3ucl1 ) 

1(1?2 .  / ' , I I I C ~ I ( I . I  , ' I I I I I , / I ( I I .  \ i 'eI)v~ ; I I I ~ ~  I < V ~ L I ~ O I ~ ,  / , i \ / ~ .  [ ~ I ( I ~ - . I I I \ I I ~ I /  I ~ c / I I ~ c ~ / .  I \ . .  11,  ;:A. 
figs. i ) O .  0 7 .  

'l'here are altogether I j specinlenr; of this species ill the collection, 'l'hey we1.c 
collected by Dr. r\nnantl;lle a t  three different places it1 the lake, one was nI)tnincd in 
small pools and ditches a t  the  edge of the lake near l , a~npa~r l ,  ,i from :I slnnll creek 
; ~ t  I'ak Raw, while the remaining q were netted during shore-collectinx on I<o~I Van.. 

, \ 1 he species is o f  great econonzic ilnportnllce being k ~ ~ o w n  t o  I,e of p ro~~ed  utility 
;IS n~osquito-larvae destro!-el-. Prr~lc.lln.\- ~"I~L./ ' (I , \ .  i~ fairly \\,itlel! clistl.il)l~t~d, it' 

range esteuds from Orrisa, througlI the lower ~,rovincc-, of I',eng:ll, I<nrnln, Si:llll, 
A~~clnmai! Islands to thc Illdo-.\ustraliall Archipe1;lgo. It is fo1111tl Imtlr in fr(.s11 

I,rnckish \\laters. 
1:alnily OSPHIIONIC~III)XI<. 

Ctenops vittatus (C.V.).  
1922. ( ' I ? I I o ~ &  ;II/!u/II\ ,  \Vel>cr :~ncl l k : ~ ~ ~ [ o r L .  I I ~ .  c i l . .  1 ) .  ,;,j~. lig. 0 1 .  

l'liis species is represented by several specinlens in t.he collection. 
'l'lle~ \\'ere 

obtained by Dr. Ann:~ntlale in fresh alld brackisl~ \\later in s ~ i ~ n l l  1,001.; and ditches 
a t  the  edge of the lake and ia the main area of the Tali. Sap bot11 ia the illllcr a* 
a s  in tlle outer l a k e  The species occlirs ill brooks ancl rivers of Si;l~o, Slllllafm, Java) 
13orneo and Cochin-Cliina. 



Trichopodus trichopterus r l'i111. !. 

l , , - , ~ .  I I I ,  / I O ~ O , I I I ,  / ~ ~ , I I I , ~ / I , V I I \ .  \Vcl~cr  a1111 I{L.:III~OI.~. ,IF , ; I . .  11.  ;OO. lix. ; 

Tllerc are  ;e\w~-nl young ancl Iialf-grown specimens of  thi5 species i l l  t l ~ e  collectic~n. 
'L']ley \\:ere found I)p Dr.  Xnnandale in  fresh water  Ileal. t h e  n l o u t l ~  of tlie P a t a l u ~ ~ g  
river : I I I ~  ill I)rackisl~ water  ;it Siaggor:~. The  sl)ecies is \\,itlely tlistril>uted in t h e  
I\.[:llay ;\rchil>elagO. It.; 1-;111ec v x t e ~ l d s  fro111 Hengal t o  Canzl~odin and C o c l ~ i l ~ - C l ~ i n a .  

Andbas testudineus ( R l o c l ~ ) .  

1:7$. , I I I . I / ~ . \  u . I I I ~ C I I \ .  I jay. /,i.\11. 111di,i 11. 11. .i70. 
i022.  . I  II,!/,,I\ I , ~ , / ~ I ~ ; I ~ , , I I ~ .  \\.,.llt,~- :III,I lh~:ll~ill~-t, l;islf. III,/~I-.  I I I \ IV, I / .  . l ~ l l ~ ~ ~ t ~ / ,  I \ ' .  1). .; ;J. I ~ C .  SSII. 

k'our yot t~ig specimen.; of thi5 species were collected by Dr.  . \ ~ ~ r ~ a n d a l e  i l l  1,001s 
;uid ditcl~ea neal- t l ~ e  etlge of t h e  lake a t  I , a ~ n p a ~ t ~ .  Of these .; spec ime~ls  ha\.c. 
18 spines in the dorsal f i l l ,  wllile the  renlainiug one h a s  o111y 17. 

.-l9rtrbtr.s trstl~(lirrcvrs is fou11tl i n  f resh and  brackish \\.ater of t h e  Oriental 1iegio11 

and its ralige e s t c ~ ~ d s  t o  South  China aud tlie Philippines. 

l:a~iiily hIU(;II,IDAE. 

Mugil dussumieri Cuv. and  Val. 

1022. .1/11g;l ~ I I . , , I , I I I I , , ~ I  \\'cI)er ;111tl llca~~iort, op. f i t  . 11. 1). L.;,?. 

3 3 l h i s  species is \videly d i s t r i l~u ted  in t h e  C)riental Iiegion. 111 Dr.  . \ I I ~ I : L I I C ~ : ~ ~ ~ ' S  

col lect io~~ iron1 l.he 'l'alt S a p  there a re  t w o  half-grown and several ) , o u ~ ~ g  s l ) e c i ~ u e ~ ~ s  
of this species. The inrger exalnl>les \\!ere obtained a t  Singjiora, \vl~ile t h e  y o ~ ~ l g  O I I ~ S  

\\!ere collcctetl se\.cral pI:~ces in t h e  outer  lake. 

Sphy!.aena jell0 C'UV. :~nt l  \ ' : I I .  

I ~ ) L ? .  . \ / ~ I I , I , ~ I #  I I , I  I,,/!,,, \ \-CI,~,I ; I I I I I  I ~ I I I ~ I I I ~ L .  op. tit.. 11. 2 2 2 ,  l iz. 

.\ singlc s l )vci~l~en ~ , t  (])is s l~ecies  \\'as collected b y  1~)r. -41111antlalc a t  S i ~ r g g o ~ - ; ~ .  
.~'pl1!~r,rcrrrtr ]d/o is fot111t1 i l l  seas i ~ ~ l d  1)rackisll water  a ~ l d  i t s  range e s t e ~ i t l s  fro111 t l ~ e  
coast of P\ 'nt;~l 1111-0u~I~ Scycllelles, Madagascar, Red Sea,  111(lii1. C e y l o ~ ~ ,  liiil-Kill- 
Isl:ln(ls to  I:III-IIIOS;I  ; I I I ( ~  1'llilipl)illes. 

Trichiurus savala Cuv. ant1 1';11 
157h. I ~ I ~ I I ~ I I I I I ,  k , r ; 7 , , l c ~  I I ; , ~ ,  /;is11. III,<!~I, 11. ~ ( I L .  111, xlv i i ,  iig. J. 

1 ) ~ .  . \ ~ ~ ~ ~ a n d ; ~ l c  nettetl  t\vo specilllells of this  species a t  Siuggora. ' I ' ~ ~ ~ / I I I I ~ I ~ . ~  
Srrl'( ' /fl is f o n ~ ~ r l  i n  [ h e  se;,.; ;llld estuaries of India ,  t h e  $lalay Archipelago and  China. 



L( )( )I,( )(;Y Ob' 'I'HE I:X I i  l<.\S'l'. 

Stromateus sinensis Euph~-;~sin.  
ISTS.  . ~ / I , ~ I I I , I / ~ ~ I I \  \ I I I I , I I \ I \ .  1 ) a y .  O F .  c i l . .  1). 240. pl. l i .  L', liz, 0 .  

I )r. Annand;~le obtained a ~ ~ o u n g  specirnen of this species a t  Singgora. .SLrollLn- 
/ O I I . S  S ~ I I I . I I S ~ S  is (111ite con1111o11 ill the seas of India, the Mala!. .-\rchipelago : I I I ~  C I I ~ I ~ ~ .  

Stromateus cinereus Bloch. 
I S ~ S .  . ~ ! ~ O J I I , I / ~ , I I \  C ; I I L , ~ C I I A .  Day. OF. cil., p. 247, pl. l i i i ,  ti!:. ,<. 

. 4 ' / ro r11r z t~~!1~  ci~cc~r,c.rcs is represented by a single speci~nen in t l ~ c  collection. I t  \\Ias 
ol)tained by 1.)~. ; i~ lnandale  a t  Singgora. The species is fount1 in the seas of Iudia 
and its r a ~ ~ g c  extends to the Malay .\rchipelago and beyond. 

Chorinemus lysan (Forsk.) .  
I S ~ I ' .  1 ~ I ~ ~ I I C I I J I I . \  1\,!(1n, Day. Fi511. 111d. I ,  1). 2-31. 
rSS4. ( - I I I J ~ ~ I I C I I ~ ~ I \  I K S I I I I ,  K11111xi11<er, I ~ ~ . ~ c / I L !  I?O//I.  J I I . , ,~ .  1) .  r o , j  

101. ;  ( . I I O Y ~ I I ~ I I I I I \  !I,.\ITII, IYcbcr, I;Lsclit, .Si/~og~t I<v,~c(!. ,  1). , J ~ o .  

T\vo specimens of this species were obtained by I)r. .Annandale at  Singgora. In 
I>oth of t h e n ~  the dorsal spines are flattened and  hardly ovcrl:~p one ; ~ n o t l ~ e ~ - .  The 
s1)ecies gro\lrs to  R considerable size and i ts  range extends from Red Sea t111.ougl1 the 
seas o f  Intlia t o  !he Malay ;lrcllipelago and beyond. 

Chorinemus tala C.V .  
rS711. I I I I I Y I I I L , I I I I I ~  Itlltl. Ilily. oP.  cil., 1). 231. 

I .  ( ' I I I I ~ I ' I I L ' I I I I I Y  111111,  \\'el)el., op. cil . ,  p. 391. 
, , l l ~ i s  species is represented by a single specimen 0.3 mnl. ill t-otal length \vill~oul 

l l ~ c  caudal ; it \\la.; obtained by Dr. A~lnandale a t  Singgor;~. I ' l ~ o r i ~ r c r r ~ r r s  trrltr is fou~~tl  

in t l ~ c  5eas of 1ndi;l and of the Indo-Australian .~rchipelngo. 

AIectis gallus (1,inn.). 

1x711. ( ' , I ~ I I I I !  ~ ~ I I I I I A ,  I lay ,  up. cil . ,  p. 224. ] ) I .  l i .  l i< .  .;. 
I ~ J I . ; .  : ! I L T / I S  ~ I ~ I J I I . \ .  \\.el~er, OF. cil., 1). 400. 

t ,  Ihere are three good specilllens of tllis species in t l ~ e  collectio~~ : they were [oulld 
I)!. I ) I - .  -4nn;lndale at  Singgora. . 4 l r c t i s  g n l l r ~ s  is \ierli widely distri1)utecl ; it occurs 

in thc Red Sea, the seas of India and of the Malay .l~.cllipelago. I ts  ~-;unge estell(l5 

to thc  \1:ester11 Pacific Isl;~nrls. 

Caranx carangus (Hlocl~).  
rS711. ( ( I ~ , I I I \  I C I ~ , I I I ~ I I , ,  1):1y, OF, ~ , 1 1 . .  1) .  21.5. 111. I ,  lix. 4 .  

1)r. .\nnandale collected two specinlens of t l ~ i s  sl~rcies : ~ t  Sillggor;~. ( ' ( l r l l"" 

~ l l r ~ r ~ g t ~ s  is found in the seas of India and of the Malay .\rcllil,elapo, it. rilll!? extel1(I* 
to the  htl;intic coasts of tropical America. 



Caranx djeddaba (Forsk.). 

rn7(,. firr,~rt.i 11jcr1~1~111~r. Day. O F .  G I / , ,  11, 218. pl. xlix. l ix .  .;. 

1884. ('irriz~tt (.i,:/or) ~ I ~ ~ ~ i l i / ~ r / ~ i r ,  I i ~ ~ l ~ l ~ ~ z i ~ l ~ e r .  Fi>c/r? k'o111. .lIcdr., 11. 07. 

Two half-grown specin~en.; of this species were obtained by I)r. .\nn:lndale a t  
Si~~ggora. Cirral~.~ djrrltltrbir i-; found iu the lied Sea, along the East  coast of Africa, 
in the seas of India and of the Malay .Irchipelago. I ts  range exteuds considerahl!- 

eastwards. 
F ; ~ ~ ~ ~ i l y  I ,EIO~;X~I' l 'HIl) .I l~.  I 

Leiognatl~us equulus (Forsk.) 

rR7O.  /.'i/~rrrl~r ~ ~ i l ~ ~ r r t ~ r / i ~ ,  1)ay .  oh. cil.. 11. z,J,S, l i i ,  lit. I .  

rS8.q Eqrr~rln c i / r r , ~ / i r .  K l ~ n z i n ~ c r .  Fi~rh!, Rolh. . lI~.! ,r.  p. 1117. 
1q2{ .  I.rinfrrnlhrr\ eqrrr r l r r~ .  C'lia~idliul-i .\lo~t. 11rd. .\fr!~. 1'. p. 730. 

There are in all seven speci~nens of this specie; in the col lec t io~~.  Of these j were 

obtained by Dr. .innandale a t  the mouth of the Patalu~lg river near Latnpam, while 
the rernaini~i~  t ~ v o  were netted by him a t  Singgora. Lriogrzntlzl~s e g ~ ~ l l f b s  is found in 

the Red Sea, the sexs of India, the hialay .1rchil,elago, Cllirla and the  Philippines. 
TTnfortun;~tely this species'l~as been recorded under two different names in two 

separate parts of tlle report on the fish of the Chilka T,ake (hfc711z. Id.  3f lcs .  V, pp. 
7.i0, 761). 

Gazza minuta (Rloch.). 

Of this species thel-e is a single specinleu in the collec( ion f o u ~ ~ d  l)y l ) r .  Xnnaudale 
Singgora. The species has a very extensive d is t r ibut io~~.  I t  is fol~ncl a t  Zanzibar, 

the Red Sen, the seas of India and of the Malay Archipelago, New Hebrides and 
the Philipl~ines. 

I.'anlily ;1POGONII)AE. 

Apogon hyalosoma, Rleeker. 
1S7S. . lpt~gr,rr I I ~ , ~ I / ~ I \ ~ ~ I I < ~ .  1-):1y, ob. cil., 11 ,  (14, 111, xvii, lig. ,=. 

Tl~ere ;Ire t l~ree  full-gro~vn sl ,ecinle~~s ; t ~ ~ d  several ) ; o u ~ ~ g  ones in J)r. Ann;l~~rlale 's  
collectio~~ I ro~u the Till& S A ~ .  Of t l ~ e  former tllree, t w o  were netted a t  Singgora i111d 
the third at the ~rlou'ih of t l ~ e  I- 'atal~u~g river. 'I'he young ones n7ere obtained a t  
several plc~ces in the o ~ ~ t e r  lake. 

.-l)ogo~r hj,trlosor~zlr is k n o \ v ~ ~  Il.orn the seas of 11tdi;l :11l(1 t l ~ c  I n d o - . l ~ ~ s t r i l l i ; ~ ~ ~  
c I i 1 1 0  It.; occltrrence in Tresl~ \\r;ltcs i q  1xol,al)I!~ recoscled here for t l ~ e  first ti111e. 

Ambassis commersoni (Cuv. and i'al.). 
IS7S. . I ~ r f / l r r r \ r r  c o ~ ~ r ~ ~ ~ e r ~ i ~ r ~ i i .  I h y .  O F ,  cif.. p.  5 2 ,  111. x v .  1;s. ,;. 

t ,  

Ihere are three young specimeus of this species ill the collection. They \\.ere 
OlItnilled c lu~ . i~~g  shore collecting a t  Koh Ya\v and its in~~l ledia te  ueighbourhood. 

- .  - 

' Jordan in  recognisiny L e i o y ~ ~ a t l ~ i d a e  as a separate l s~u i ly  observes tha t  '. t he  resemblance of Lcio:wnfhus to Grrrcs 

''I hc slll,erticial. not I I ~ ~ I C ~ ~ I I I C  .111y sllecial alliuity " See bis Clncsi/,cal~ra,r ,I/ Fiskcs .  1, 18,.  (Cal i lornio :  10231. 



:111rbtrssr's c.o~?~~~lc~r.so~ri  is a common species, its range extc~lds  fronl the lied Sea 
t l~ror lg l~  the seas o f  India to  North Australia. I t  a s c e ~ ~ d s  rivers aucl estuaries. 

Family I,ATIDA4E. 

Lates calcarifer (Rlocl~).  
1878. I-~I/I.\ i , ~ / c ( ~ r i l ( ~ r .  1~):1y, nb. ci/., p. 7, 131. i ,  fig. 1. 

*, lllis widely distrihuted species of the  Eas t  is represel~tecl in I)r. . \~ l~~andale ' s  
collection by a single specilllet1 obtained a t  Sil~ggora. Lnles rtrlcrrrifzr is fou~ld il l  
seas, 1)ackwaters and the mouths of the tidal rivers. 

Family SF:RRANIDAE. 

Serranus diacanthus Cuv. and Val. 
1878. .Serr(lttt~\ I / ~ I I C ( ~ ~ I / ~ I ~ I . S .  ])a!,, op. ci/., p. 17, 111. iii. liy. 4. 

There is a single youllg speci~nen of this species obtained by Dr. Allna~~dale 011 

t he  shore of the mainland opposite west end of Koh Yaw. 'I'he species is found in 
the  seas of India and i ts  range extends to the Malay Archipelago. 

Serranus lanceolatus (Rloch). 
rSjS.  .>"errnn~l\ lutrceolal~~s,  Day. OF.  cit., 11. 18. 111. i ~ . .  fig. I .  

l ' l ~ e r e  are two specimens of  this species ill the collection, one was obtained at 
Si~~ggor ; l ,  n~hile the  other, a young one, was ~ le t t ed  in the c11a1111el llear Singgora. 
'l'he rallgc of .Servnn~~s Itiicccolrztl~s extends from the east coast ol Africa t h r o ~ ~ g h  the 
seas of 111dia to the Malay Archipelago. 

Serranus salmoides (Lacbp.). 
IS?&. .S?r t .<~~~t t \  VI!II I .OII~~, \ .  1)ay. 11). cd., p. 20 ,  1)l .  iv,  i i ~ .  $. 

A >i~igle specillle~l of this species obtained a t  Singgora is ~)reser~l-  i l l  the collectioli. 
'I'hc species is found ill Kerl Sea, the  seas of India and the Malay .lrchil)el;~go. 

Serranus boenack (Hloch) 
1575. ,\',~rr,11111.\ / ,~,.~I,IC/;, I ) ay ,  op. c i l . .  11. 23, pl. vi. fig. I .  

? ,  l l ~ i . ;  sl~ecies is represented in the collectio~l by a single sl)ccin~el~ from Singgorcl. 
.Sc*~~,trirrl.s l,oc8rttrc~h occurs i l l  t l ~ e  seas of India and the Malay Archi1)elago ant1 its rallge 
estentls as far east ;IS Chi~la. 

1;anlily I,OHC)TII )I\L.:. 

Datnioides quadrifasciatus (Sev ;~ . s t i ;~~~ . )  
1S;S. / ) , I / I J I o I , / , ~ ~  ~o / , J / , I .  I ) a y ,  oh. c i l . .  1, 00. 111. xxiv ,  lig. 0. 

18SS. / ) ~ I / ? I I O ; ~ / , ~ ~  , l ~ , ~ ~ , / r i / c ~ \ ~ ~ ; ( ~ / ~ ~ x ,  1 k y .  I;I\/I. I J I ~ I I Z  .Sttpp.. 11. 780. 

# .  

lhree  hrilf-grown specillle~is of this species were oht;~iue:l 1)). I ) I -  ~11111;l11dalc at 
the 11louth of tlle Pxtaluog river. The species is found ill estuaries :111d witllill 

tidal influence of the Ganges and the rivers of Hu1.1n:t. I t s  rallge extends t o  the 



Family T,UTI.INIDAE. 

Lutianus johni (Bloch). 
1878 1,1i/iiz1111\ ~ ~ I I I I I ,  1)ay. oh.  ci/., 11. 42. pl. xiii. lig. I 

Dr. Annandale o b t a i ~ ~ e d  a young specimen of this species a t  Singgora. L~r~tianirs 

iohfri is found in the seas of India anrl i ts  ralige extencls to  the Malay Archipelago 
and beyond. 

Family THERAPONIDXE. 

Therapon jarbua (Forsk.) 
1878. I ' I ~ c r i ~ / w ~ i  ~ ( I ~ ~ J I I I I ,  1)ay. oh.  cit..  11. 09, pl, xviii, lig. 4. 

'Z'kzvofiorr jirrhicir is a widely distributecl Oriental species a11cL is represented in 
L)r. Annandale'.: collectio~l by  t\vo specimens from Singgora. 

Therapon theraps Cuv. and Val. 
1878. l ' / i t , r l i f i i~ i~  / I I I ,PI/J\ ,  l h y ,  oh.  c ~ t . .  1). 70, P I ,  xviii, fig. 0. 

There is a single speci~t~en of this species in the collection obtained by Dr. 
;\nnaudale a t  Singgora. 'l'he species is foulid along the east coast of .lfrica, in the 
seas of India. the Malay Archipelago and China. 

Gerres filamentosus Cuv. and 17:11. 
1878, 1;rrri.z f i I ~ i r ~ t ~ ~ ~ ~ l o \ ~ i i \ .  1)ny. oh.  ci t . .  p. 08, pl. xxv. fix. j. 

, , lhis species is represented bp three specimens in the collection. They were 
collected I)y 1)r. An11:1ndale a t  Sil~ggora. 

I ;cr .r .~rs f i lnwie~r toszrs  is found in the seas of India, ant1 its range extends to the  
h,Ia1;1!. .Ircliipelago ;lncl 1,eyoncl . 

Gerres lucidus Cuv. and Val. 
ISjS. ( rv r r , -  / i i c i~ l i i \ .  I);I>-, op c i l . ,  11. 09, 111. xxv, 1:s. 5. 

Gerrres i ~ r i ~ i r l i r s  is the co~nnionest Indian species and is represented in the Talk 
Sap collection by four specimens captured a t  Singgora. The range of the species 
extends from the seas of India to the Malay Archipelago and China. 

Upeneus sulphureus Cuv. and Val. 
IS~S. ~ ~ / u , ~ ~ ~ ~ i ~ i i l c \  \ i i /p1111r~~i1\ .  l h y .  op.  C I I . ,  1). 120, )>I. xxx,  li:. ,;. 
I ( .pc~r r i r \  \ I I / ~ / I I I ~ ~ . I I \ .  \Vc.ber. Fi\chr. . C i l ~ o ~ ~ ~ - I ~ . r ~ r d . ,  I). LO,;. 

'hvo specinlens of this species were collected by Dr. Xnnantlale a t  Si~iggora. 
One of tlicse is totally devoid of barbels under the chin, but  is quite normal in all 
(1l:her respects. The species is found in the seas of India and the Malay Archipelago. 

b'amily SCIAENIDAE. 

Sciaena siamensis, sp. nov. 
1). 1 )  ~ 1 2 0 .  1'. 17. 1.. 1 '5 .  A. 2 0 .  

The description of the new species is baser1 on a single specilnen obtained by 
1.h. :\nn;uidale : ~ t  Singgora, 'I'lie sl)ecies is readily distinguished frc11r1 the  others 



in having larger eyes, oblique and wide mouth and short and stout anal spines 
The length of the head is contained 3.75 times and the depth of the body 3.9 times 
in the total length inch~ciing caudal 'fhe diameter of the eye is contained 5.1 times 
in the length of the head. The snout is slightly longer than the eye and the inter- 
orbital width is about one and a half times the diameter of the eye. The maxillaries 
are considerably longer than half the length of the head. The dorsal comlllences 
above the base of the pectoral. The a~iterior dorsal consists of 9 spines, of which the 
third is the longest. The third spine is almost as long as the head in front of the 
posterior border of the eye. The second dorsal co~itains one spine and 29 flexible 
rays. The anal possesses tnro strong spines and 9 branched rays, the second anal 
spine is one-sixth the length of the head and is considerably shorter than the dia- 
meter of the eve. The pectorals are long and pointed illid are shorter than the head 

lly a diameter of the eye. Tlie ve~itrals are thoracic and are separated from the 
anal by a distance equal to their length. The caudal is well developed and is alniost 
rounded posteriorl!r. 

The scales are presel~t all over the body except the lips; they are cycloid on t l~e 
head, feebly cteuoid on the anterior part of the body and ~t~arkedly so in t l ~ e  poste- 

, , rior region. Ihe series are obliquelv arranged. The scales along the lateri~l line 

provided \vith a~lastomosillg canals. There are fifty scales along the lateral 1i11e and 

9 series of longitudinal rows of scales between the lateral line and the base of the 
anterior dorsal fin. The lateral line is continued to the posterior end of the caudal 
fin. The vertical fins are covered with thin scales. 

In  the upper jaw there is an outer series of sharp, pointed, recurved and widely 
set canine-like teeth. A series of similar teeth directed inwards and backwards is 

present on the mandibles aiso. The tongue is strong and muscular and is rounded 

1 F~gures  1-3 of t h ~ s  serlea have already appeared rn part I of the report on the fish of the Tale hap 



anteriorly. The operculum presents a weak, flexible point posteriorly, while all the 
other opercular bones are entire. There is a pronlinent vertical pore in the middle 

of the tip of the snout and 4 pores in two rows on the  mandible. 
The colour in spirit is silvery all over except the fins, which are s l i~ l l t ly  greyish. 

.\leasziven~e~its ilr nzillillrt-tr.e.5. 

Total length including caudal . . . . 
Ler~gth of caudal . . . . . . 

Length of head . . . . , . 
Greatest height of I~otly . . . . . . 
Diameter of eye . . . . . . 
Length of snout . . . . . . 
Interorbital width . . . . . . 

Length of pectoral . . . . . . 

I,engtl~ of ventral . . . . 
1,eligth of second nn:l.l spine . . , . 

Family SIT,T,,4GINIL)AE 

Sillago sihama (Forsk.) 

1 ~ 7 s .  . > ' I / / O ~ O  X I / I ( I I ~ I ~ I .  I)a>-. O F .  1.11.. 11. 211.j. {)I. I \ - i i .  tic. ;. 

In  1)r. . - \n~~andale 's  collectiol~ there is a half-grown specime~l a11t1 t\\o youl~g olle+ 
of this sl~ecies. 'l'he former \\!as collected a t  Singgora, while the latter werp obtain- 
ed in the cha~~!:el!; I,et\veen Koh Yaw and the rllainlaild and betweell )i. TJak Ka\v 
and H. P;tk CII;I. '1'11~ species is known to  ascend tidal rivers and its range ex te~ lds  
fron~ lied Sen tl~rough the seas of India to the Malay .-\rchipelago and l>e!.ond. 

Pristolepis fasciatus (Meeker). 
iSiS. / ' J ~ ; X I O / , , ~ I V  ~ ~ 1 ~ ~ 1 ~ 1 1 1 1 ~ .  ll:~!,. ~ j p .  ( 1 1 . .  11. I ; I .  ])I. xxxii. fix. .;. 

'I'here are ;Iltogetller six specimens of this species in the collection, three \!!ere 
ol~tained at the niouth of the P ; ~ t a l ~ u i g  river, while the remaining \yere netted in s111all 
pools and ditcl~c.; near T , ~ I I ~ P ~ I I I .  

On account of the great similarity in for111 and colouration Dr. Bnnandale had 
erro~~eously referred the \.oung esanzples of this species to  the  genus Etropl.~l.s, the 
members of \ ~ h i c h  11;1ve  lot hitherto heen found enst of the Peninsular India. 

1'risloicpi.v j t ~ s c . i l ~ t r ~ s  is Forlnd ill fresh-waters of Rnrma, Sinln and the Malay 
.4rchil>claKo. 

P'aniily PT,ATACIDAE. 

Platax vespertilio (Rloch). 
1876. t'1nlo.r oe.\/Jrrlilio. Day, o f .  c i l . .  p. 236, pl. l i  .\. f i ~ .  j. 

1884. Plntlcx ~!cs/Jrr l i l io,  Klunzinger. Fische ltoth. Mew.. 11.  119. 

I)r. Antlandale found a specimen of this species at Singgora. In  the specimen 
there are faint indications of the anterior two bands bu t  the third, which is usually 

--- ~- 

I Annnndnle ,  J o a r n .  Nnl. H i r l .  Soc. Sinm 11, p. 9 2  (1916). 



present over the coml~~encenlent of the free portion of the tail is wasting. Plattlx 
~ ~ e s p e v t i k o  has a wide distribution ; i ts  range extends from the Red Sea along the east 
toad of Africa through the seas of India to  t l ~ e  i~Ia1ay Archipelago and beyond. 

Family 1)IIEPANII)AE. 

Drepane punctata (Linn.). 
rS711. l ) r e / v i ~ f r  ~ J I J J I / I I / ~ I ,  lla>-. O / I .  eft. 13. TI(\. pl .  xxix, fig. 5. 

This species is represer~ted by two speci~r~ens  in the collectiol~. Both of these were 
collected a t  Singgora. I ) r c f i i o i e  f i ~ ~ n c t n t t z  is found in the Red Sea, along the east coast 
of Africa, in the  seas of India, the Malay Archipelago and .-lustr:lli:~. 

I;alnily SCATOPHA(:Il);\Il. 

Scatophagus argus (Hloch). 
1Sj0. . ~ ~ ( I / o ~ / J , I ; I I \  ( i r q f i \ .  I):\!. F i s l f .  1 1 t d i i z  I .  1). 114.  1 ) l .  xsis, fig. .;. 
Iaj1 ;. . ~ ~ , I / O ~ ~ I ( I : I J \  ~ J Y ~ J I ~ .  \\'el)er. . ~ I / I I I ~ - E . u / ~ I ! .  / : i \ c / ~ ~ , .  1,. { o ? .  p l .  I. figs. ~-,j, 

(.)f the se\-era1 specilnens of this species collected by I ) r .  .-\nnandale a t  differel~t 
 laces in the lake, there ;Ire only 5 adult or haIE-gro\\,l~ examples, while all the 
ren~ni l~ing individuals represent larval or post-larval stages. I:our of the larger indivi- 
tluals obtained a t  Singgora, wl~ile one was netted in fresh \\later a t  the mouth 
of the I'atnlulig river. 'l'lle larval forms were obtained in the channel between H. 1,em 
Ch:tk ant1 H .  Pak CIIRIV and during shore-collecting a t  K o l ~  Yaw. Most of t l ~ e  young 

ones represellt stages j, 4 ant1 ,j figurer1 by Weher ( o f i ,  cr t . ,  pl. x). Thrre is. llonlrver. 

olle ver!. ~ n u n g ~ s p e c i n ~ e ~ l  3 . 2  nun. in tota: length. In it the yolk is still attached 

to  the  body and the fins are not definitely loczlised, the caudal peduncle is long and 

rlarrow but  the form of the  head is very much like tha t  of the other exa~nples except 
tha t  i t  is not provided with I,c>tly scutes and has two black hands ru~lning betweell 
the eyes. Unfortunately the next smaller individua! is 12  I T I I ~ .  in lengtl~ and ill 
consequellce I am not able to trace the develop~nent of the  ? . l r o l i c h t h ~ ~ l s  stage from the 
larval form. 

I an1 indebted to  L)r. A~lnandale for the following note on the habit of tile ).oul1R 



this species : " The jroung of this species swim close to t l ~ e  shore in SII I ; I I I  hhoals. 
TIleir trallsparent fills are quite invisible in water and the movements of their deeply 
I,igll~ellted I)odies, \vl~i,:h are often very rapid, have a very n~ysterious a1)pearance in . - 
consequen'-.e. 

S c ( ~ l o p h d g r f s  ( L ~ . S / L S  is ~ O U I I ~  ill the seas of India and of the 111do-.\u5tralia11 
.Archipelago ; its range exte~lt ls  to Australia and Clli~la. 

Toxotes chatareus (Ham. Huc11.). 
I S ~ S .  I . I ) I O / ~ \  I / I < I / ~ I ~ C I I ! ,  l)ay. op. cil., 11. 1 1 7 ,  111. s s ix ,  fig. 0. 

'l'llere are two s1)ecimens of this species in the collection. 'I'l~ey \\.ere collected 

at  the mouth of the Patalung river. 7'oxotes c h u l a v e ~ s  inhabits rivers and estuaries 
of India, Burma aud the Malay .4rcl1ipelago. 

Dr. . Inna~~dale  obtainecl a yo~ing example of this genus a t  Koh Yaw. The speci- 

men possesses ol~ly fo~lr  dorsal spines and 111-obably represents the variety jncrr/ator. 
of this species. 

Family 'CEITTHII).4E. 

Teuthis java (1,inn.). 
r87S Y ' C I I / / I I \  i ~ ~ i , , r ,  l ) ay ,  I I ~ .  c i l . .  1). 1O.5, pl.  xxsix.  ti:. 3 .  

,, lhis species is represe~lted by 7 specimens in the col lec t io~~.  ;\I1 of 1he111 \Ifere 
netted at  Singgosa. 'l'he range of 'f'i~rrthis j(i71tr e x t e ~ ~ d s  fro111 the seas of India to  
the AlIalay ;iscl~il)elago and beyond. 

Platycephalus insidiator (Forsli.1. 
18;s .  I ' / < I / \ , I  ~ ~ / I , I / I I \  I I I \ I I ~ I ~ ~ / I I ~ ,  1 lay ,  O F .  1 .11 . .  1). 27(>. 

111 Dr. Ann:l~~cI;lle's collection there are two large s l ) e c i ~ n e ~ ~ s  I r o l ~ ~  S i ~ ~ g g o r : ~  
hesides a n u r ~ ~ b e r  o f  youug exanzl)les obtained by I ~ i m  in the ont.er lake. l J ~ i r 1 \ ~ c ( ~ -  
Dhitli~s irisidinlor. is widely distributed and its range extends from the east coast of 
.lfrica, through Ketl Sea, the se;1s of India to the Malay .lrcl~ipelago and l~eyoutl. 

Glyphisodon caelestinus (Soland.) CLIV. ~ I I I ( I  \'a1 
IS iS .  ( ~ / \ ~ ~ I I I I / o , / ~ ~ I I  c , I ~ , / ~ , v / I I I I I , ,  l ) ay ,  t ~ p .  1.i1,. 1). ,380. pl. lsxxiii  l iq. 2 .  

A singlc s l ) c c i ~ ~ ~ e ~ ~  of this sl,ecics \$,as obtained by Dr. Xnna~~t la le  a t  S i l i g ~ o r i ~ .  
, , 
111~ species is kno\\111 to occur ;~lotlg the east coast of .-ifrica, i l l  the Red Sea, Ille 
.se;ls of Il~tli:~, tllc Mal;~!, .~lrchipelago a ~ l d  Poly~~esin .  

Carassiops (?) caperata (Cantor). 
4  I , l , . r l l r~* ~ r r ~ ~ ~ r , r / ~ t \ ,  C:III~OI. ( . t ~ / .  . \ /o~II\ . ,IJI F i s I~cr  i l l  ~ O I ~ ~ J I .  . I* .  .%31.. H P ~ I S I I I .  1) .  1170 
l s f l l ,  

/ : / ~ I ~ / ~ J \  , ~ t p r i ~ l i ~ ,  ( ; i i l ~ t l ~ ~ ~ .  ( ' i r / .  BY;/.  . L / I I Q .  / ; ~ J I .  111, p I 1 7 .  
IS7". ~ ~ l t ~ ~ d r ~ \  , ~iprr,t/,r I )ay, Pi\11 / J I I / ~ , I  I ,  11. ; I  5 ,  



There are altogether six young specimens of this species in t!~e cciIlection, the 
largest is 17.5 nlm. in total length without the caudal. Of these five lvere obtaillcd 
11y Dr. : l~~l iandale  dur i~lg  shore collecting a t  Koh Yilw a l ~ d  one a t  Sillgqol.;t. 

Great difficulty has been experienced in referring these youug examples to their 
proper genus. 111 placing them in the genus C~lrcissiops I have chiefly relied on 
JicCulloch and Ogilly's ' key to  the Australian genera of the sub-family Eleotrinae. 
tho~lgll the  s p e c i ~ ~ ~ e l i s  do not possess the carp-like facies. 

In  my c l ) e c i ~ ~ ~ e n s  the scales on the upper surface of the head are much smaller 
than those o n  the body and the black blotch usually present a t  the base of the pectoral 
fin is wantin:,.. In  other respects the  Siamese's examples agree with the descriptions 
of the species as given by Giinther aud by Day. 

('(lrnssiofis cnperrrtn is found along the coasts of India, the Andamans, the Malay 
.4rchipelago and China. 

:\leosrrvemerits irr mil l imetrcs.  

Total length without the cautiil . . . .  16-,j 14.0 
1,ength of head . . . . . . . . 6.0  5.2 
Height of head . . . . . . . . 3 .1  2 ..3 

\I7idth of head . . . . . . . . 3.6 2.6 
Depth of body . . . . . . . . ,5.6 1.6 
1,ength of snout . . . . . . . . 1.8 I.,; 

1,ianleter of eye . . . . . . . . r . 2  1'5 

Ophiocara (2 )  amboinensis (Hleeket.). 
I N l l  l : / ~ ~ i 1 1 ~ 1 ~  : IJJ I / IO~ I I~~ I I<~T .  Gbnther. Gilt. Brit .  J f r ~ v .  F I \ / J .  111. 1 1  117.  
1qQ70. l < / r ~ ~ / r i ~  IJII/)O;I~,.IIT~\. I h y ,  Fish. I$zdiiz I, I>. ,3115. 

I I-efel- to this species :I young specimen 17 nlnt. in total length ~\,ithout the 
c;~utlal. I t  \\.as nctterl by Dr. .Innandale ill the  channel l,etweell Koh Ya\rr and the 
1 1 1 ~ 1 i l 1 1 ~ 1 1 ~ 1 .  

l i ~ l f o r t u ~ ~ a t e l y  there is no spc,cinlen either of this or of t l ~ e  ~ ) r w e l i ~ l g  species f o r  

co lnpar iso~~ in the nalnecl c.nllection of the India11 RIuseu~n and fronl thc cl~;~ractal-s 
o f  the young specinlells it is not possit)le for 111c t o  tlctinitel\- assign them to any 

9 ,  grtlus. I he ).ourlg spec in te~~  agrees fairly closely   ill^ the descriptiml of the species 
as give11 by the authors referred t o  above, except in lepidosis. The scales do not 
. - . - - - . 

I h l c C ~ ~ l l c ~ c l ~  atlrl Oyilbv, Hec.  Auctml. Jllrc. S I I .  1, 2<4 ( 1 0 1 0 ) .  



srem lo be. properly de\reloped as yet, the cheeks and the i~iter-o~.l)ital sllace is naked 
alld the scales on the head are not particularly enlarged. 

T11r species is found in the seas and estaaries of Illdin and the >lalay 
;\~.chil?elago. 

Family GOBIID.4E. 

Glossogobius circumspectus (AtacIea~l). 
IXS.;. ~ , , , I I ~ I I ,  i ~ i r , ~ ~ l ~ ~ ~ . ~ ~ ~ ~ , ~ l l . j ,  I I ~ C I ~ ~ ~ ,  I 'YOC.  r. iJJl l .  . ~ I I C .  .Y. .s. I I . O I C Y  \-111. 11. z o j .  

I O I O .  ( I / , , S F O R I , ~ ~ I I \  ~ ~ Y ~ I I I I I ~ ~ ( ~ L . / I I . \ .  ~IcCulloch ant1 Ogil l~)- .  K I T .  . lr ls lr~rl .  J l l r \ .  SIT. 1,. 2.i5. 

Tliis species has hitherto been knotvu from the fresh water of the Afilne L3ay, 
Papua. Dr. r \nua~~da le  iu his tour of the 1;ar East  obtained a specimen, which 
I refer to G .  c ~ i r c z ~ ~ ~ z s f i c c t ~ r s ,  near the mnt~ th  of the Patalung River a t  1,anlpam. The 

species is characterized by the possession of an elongated, filame~ltous second dorsal 
spine and by the fact tha t  the branched rays of the second dorsal fin increase ill 
length posteriorly. 

In m>7 specimen the length of the head is contained 3.6 times and the depth of 
the body 0.3 times in the total length without the caudal. The eyes are situated 
nearer to the snout than to  the end of the operculum and are placed in the second 
tliircl of the length of the liead ; they are approximated dorsally and are not visible 
Erorn below. The dian~eter of the eye is contained 5.2 t i n~es  iu the length of the  
head and 1.S times in the length of tlie suout. The inter-orbital \vidtl~ is about two- 
fifths the diameter of the eye 'I'he second dorsal spine is almost as long as the head 
; u ~ d  the last branched raj. of the second dorsal is slightly longer than the longest ray 
of the anal and is equal to  the length of the head ~vi thout  tlie snout ; it reaches the 
rudimelitary I~asal  I-ays of t l ~ e  caudal fin. The pectoral is slloi-ter than the head and 
longer tll;lll the ventral. There are 31 scales along the lateral line ancl r) coniplete 
series of longitudinal scales between the anterior dorsal and the anal rays. The 
colo~ll- of the sl)ecimen in spirit is pale olivaceous ~narked wit11 grey ill places 011 the 
I):lcl< and the sides of the boily. The dorsal and the caudal are spotted with grey. 
?'he anal is greyis11 in colo,lr. 

Glossogobius kokius (C.\'.) 
1S411. ( , , ) /IIII . \  / ~ J / < ~ I I \ .  c ' a ~ ~ t o r ,  ( ' , I / .  ~ I , I / , I \ , , L I I  P i ~ l r .  ill /olrr11. . I  ,. .\'OI.. I ~ ~ ~ I I ~ I I I .  1 ) .  I 1(12 

lSj11. (80/lJll\ k,,/<lll\,  1I;ty. I ~ i \ I l  Ill,il ,l ,  I .  1). 20.5. 

'rlrere is a si~iglc. specimen of this species 77.5 I I I I I ~ .  in le11gt11 \vithout the caudal 
in the collectio~~. I t  \\,;IS nhtoi~ler] !,y L)r. . i n i ~ a ~ ~ t l a l e  a t  Singgora in thv outer I:~ke. 



, l l ~ e  . species call I)e readily distinguished from Glossogohitts giz~vis, ~ r i t h  \ \ ~ l ~ i c l ~  it is 
often confused, h?; the possession of sinaller eyes and a narrower atlcl more pointed 

snout. 'I'he liead is not as broad as in G. ,qiri~is :md, moreover, the general facies 
is also different. 

(;/o.sso,qoDii~.s /:olti~ss is an entirely marine f o r ~ n  and is founcl ;11ot1g the coasts 
of India, the -1ndanl:lns and the Malay Archil~elago. G. giiivis has a \vider 
t l is tr ibutio~~ ancl occurs in fresh and brackish \vaters as nrell. 

Ctenogobius alcocki (.-~nnandale). 
I O I ) ( ~ .  ~ ~ ' I J / J ~ I I \  ( ~ / L , I I L , / < ~ ,  . \ I I I ~ : ~ I I I ~ : I ~ c .  [I I I IYJ I .  . I \ .  .TOIL. /<C,IICII/ (11, s.) 11. 13. 2111, ~ i < .  I .  

1112.;. ( ' I C , J I I I ~ I ~ I ~ I I . Y  ~flcirki. HCII-a, .~ /CJJJ ,  111ii. >IJI\ .  \-. 1). 744. 
! 1 lllere are several young and full-gro\\,n spec ime~~s  in 1)r. ; \ni~a~~cIale 's  collec~tion 

fro111 the  Talk Sap 11~11ich I refer to  this species. AsIost of  the sl)ecimens were 
obtained in fresh water a t  the 111out11 of the Patalung River near I,all~pan, while 
one iudividual was ~ ie t t ed  on the 11ortl1 end of Koh Si Ha11 dur i~lg  shore collect- 
ing. 

I have con~pared in detail the Tale Sap sl~ecimeus \\lit11 the types of the species 
in the  collectioii of the Indian Museum arld find that  they agree fairly closely. T\\fo 
exanlples fro111 the mouth of the Patalung River are ahont r r  mm. in  total length 
including the  length of the caudal f in;  these differ sliqhtly ill colol~rntion and 
~xolmstions from the other smaller specimens. In Indian waters this species has 
I I O ~  been recorded larger tha t  r h  in1i1. in total length irlcluding the le~igtll of the 
cautlal fill. 

f'lritogohit~s (~Icocki is a fres11 and brackish water f o r m  I t  h:ls hitherto I)ecll 
recorded fronl t l ~ e  I~rackish u~aters  near Port  C a n ~ ~ i l ~ g  x11tl Calcutla ant1 fro111 the 
Cllilkn 1,nke. There are two speci~nens of this specie.; i l l  the collection of the I~lc!iil~i 
;\1115t.11111 ol,tained in a tank a t  Rajshahi in Eastern Rennal. Recently 1 Ilave 
collected 2 s p e c i u ~ e ~ ~ s  of this sl~ecies in a fresh-water s t renn~ a t  Puri. 

Ctenogobius cyl indrice~s  I- tor:^. 

1112.;. ( / , ~ J I I ~ : o ~ ; I I ~  , \,/i~~i/rir~,p\, Horn, .~/CJJI.  f ~ r d .  .I/IIY. 1'. 11. 745. l i p .  ~ I I - L ~ ~  

This species is represented in the collectio~l by five sl)ecinlens only. 'flley were 

obtained 11y Dr. tlnnan:lale in the channel between Ko11 Yaw and the n~ainla~lcl. 
The specimens are not in a good state of ~ r e s e r v a t i o ~ l  for detailed 1nor1)hological 
in\~estigatinns, hut  reselnble the typical specimens f ron~  the Cl~ilka 1.ake ill 

colouration, dentition : ~ n d  the shape and f0r.n of t-hc t o ~ ~ g u e .  III 1-hr Siar~lesc 

esrrmples t l ~ e  scales have t ~ e e ~ l  rubbed off ;ud tllc colour is very I I I I I C ~ I  farletl. 
Talk Sap specimen ;rl)out r h  Inm. in lengtl~ is full of eggs, n , l~ ic l~  :u.c I I ~ I I I C ~ O I I . :  ; L I I ( ~  

are closelv packed together. The longest dialnetel- of the egg is about 0.5 I l ln l .  

Cteu~,~obilis c ~ ~ l i g r d ~ i ~ r p s  has recently bee11 descrihetl fro111 I ILI I I ICS~I IS  slleci~ll(,ns 
~.ollectecl in the Chilka T,ake, where i t  is founcl all over t~he place I)otll ill fresh !r.ater 
ancl water as saline ;IS tllat of the Bay of Hengal outside. 



Oxyurichthys sp. ( p r o s .  microlepis Rlkr.). 

Dr. Anna~~dale  obtained three young specimens oE the genus Oxy~tr ic l z thys  in the  
channel between Koh Yaw and the mainland which I aln not able to identify speci- 
fically. Working out these examples with (>iinther's catalogue, they appear to  re- 
present Hleekel-'s O . ~ y l ~ r i ~ . l z t h j ~ s  ~nicrole+is, l  \vl~ich is found in the seas of Pinang, Java  
and hfadura and in the Chinese Sea. 

Micrapocryptes sp. 

I refer two speci~nens 18 and 16.5 mm. in length respectively to the genus 
. l l i c ~ ~ ( i ~ o c v ~ ~ p t r s ;  they were collected by Dr. Annandale i c  the channel between 
13. Pak liaw and 13. I'ak Cha. I have conlpared these esa~nples  wit11 the~specimens 
of the Iudian species receutly described by me l from the Chilka 1,ake and the  Gan- 
getic delta and find that  they do not agree with then1 in several inlportant points. 
Iu the Sianlese examples the Imdy is more slencler, the caudal peduncle is loliger mlcl 
~~ :~r ron .e~- ,  the eyes arcA sln:tller and the ~ n o u t h  opening is so~newhat  larger. 

111 the 111tlia11 sl~ecies tile dorsal and the anal fins :Ire sorne\vhat higher ; I I I ~  COII- 

t;,il~ fe\\ler rays. Tlie only other species of the gellus known to  nle is .If. hrrtclr,vpter~t,~ 
(Uleeker) Eouncl in Grxti T,a!ie in Java.  Of this species I have neither specimens for 
ron~lxlrison nor ;t det;~iled up-1-o-date description with figures. The Siamese exam- 
ples seem, o n  t!~e \vhole, to Ile nearer to .I[. hrrrcky,bfi.],rrs than to .If. frtrgilis f r o ~ n  
Illdin. 

Hoth t l ~ e  sl)ecinlcl~s collcctcd by Dr. .lnnandale are either ! T O I I I I ~  or females, 
l>eca~lse in l,otll t l ~ e  teeth :\re very ~ninute  and are closely set together. 

Family I-'E:RIOE'HTHAl,~I11~,4E. 

Periophthalmus koelreuteri (Pall.). 
I S ~ I I .  / ' ~ t ~ ~ o p / ~ / l t ~ ~ / ~ ~ ~ t ~ ~  l ~ o ~ ~ / r ~ ~ t ~ / o r i .  l h y .  / : ; \ / I .  In t f i~r  I, 1 1 .  .]II,;, 111. Ixi l- . .  l iy.  S. 

This species is represented by two specime~ls it1 the collection, one fairly grown 
up was obtained a t  Kaw L)eng and the other a very yo~ung form was collected in the 
channel between R .  Pak Raw and U .  Pak Cha. 

- .  ~ . ~ -. - ~ 

I (>ul l t I~er ,  Cat .  I j r i l .  .lItt<. Fis l , ,  111. 11. 49 ( I S ~  I ) .  

Hora. >IPI:I.  Ind.  , 1 1 1 1 s .  \'. 1,. ;,{?, t i p .  3 1 - 1 2  ( 1 9 2 3 ) .  .< C i ~ l ~ t l ~ e r ,  rlt / .  Bri t .  j1f11.c.  Fiv11. 111, p. $ 4  ( I S ~ I ) .  



P e ~ i o f i k f h t r / g ~ l r ~ s  ~ O P / I , P I I ~ ~ Y I  is f o ~ ~ n d  in the seas and along the coasts of India, the 
Andamans and the  Malay .irchipelago I t  ascends estuaries and tirlal rivers 

Family TAENIOII)II).-\T.;. 

Taenioides nigrimarginatus. sp. nov. 
It is after considerable hesitation tha t  I have proposed a new specific llalne for 

the four specilnens obtained by Dr. Annandale at Singgora. In  general facies and 
build the  new species is very much similar to  the other Indo-Australian members of 
the genus, bu t  differs from a11 of them in the following combination of characters :- 

Tile eyes are very small and hardly distinguishable ; there are six large curved 
teeth in the upper jaw and eight in the  lower; the posterior canines are absent in the 
lower jaw ; small bu t  dist i~lct  cycloid scales are present in the  posterior third of the 
tail region and lastly all the  vertical fins, which are continuous, in alcohol s1)ecirnens 
are black forming a border almost a11 round the  fish. 

The lengtll of the head is contained 7.5 to  7.8 times and the depth of the body 
1.3 to 1 3 5  times in the le l~gth  of the  fish ~vi thout  the caudal. The height of the 
]lead near the occiput is slightly greater than half of i ts  length, while the breadth of 
the  lieacl is just about half the length. The eyes are ver17 minute and in some speci- 
nlens are hardly distinguishable; they are situated hig11 up just hehincl the slits of 
the  postrrior nostrils and are placed in the anterior t.l~ird of the head. The cleft of 

'I'r:.s,r-FIG. 8.-J,ateral view of T n e ~ l i o i d e s  ~ r i q r i r ~ ~ n r p i n n l ~ ~ s .  sp. nov. 

the 111out11 is oblicjue at~cl extends to just below the orl)it. There is an outer ro\v of 

curved teeth in either jaw, three of each side in  the upper jaw and four i l l  the loc1:er 
jaw. There are several \7illiiorm rolvs of teeth internal to these on either jaw. I have 
11ot been able to find any posterior cani~les i l l  the lower jaw. There is a pair of s111a1l 
barl~els under the synlphyqis of the lower jaw and :I l~urrlher of still sn~aller ones 
slightly behind t h e ~ n .  The dorsal and the anal fins are united to t l ~ e  caudal; in  

the for~ller thcre are six spines mnd about 48 hrancllecl rays, while in the latter thcre 
are  about 4.3 rays. 

Hot11 the dorsal and the anal fins have their bases enveloped in a ~ n e l n l ~ r a ~ ~ e  of 
t h e  skin and it is usually with great difficulty tha t  the rays can he counted. The 

caudal is pointed in the  ~niddle. No scales are present on the greater part of the 

body, bu t  in the last third of the tail region distinct, minute, cycloid scales are visible. 
In  alcohol specilllens the colour of the species is very characteristic. The gene- 

ral surface of the  body is pale olivaceous, bu t  from behind the nape to the base of 

t h e  caudal fin it is tnarketl with bluish, oblique, transverse h a ~ ~ d s ,  which run fro111 
t h e  dorsal surface to  slightly helow the lateral line. These n larki~~gs  becolne more 



prominent when a s p e c i ~ i l e ~ ~  is allo\ved to dry up a little. The dorsal, the  caudal 

and the greater part of the anal are deep black, while the paired fills are not particu- 
larly rnarked. 

.\~lsasrrre~ncnts IW ~ni / l in~e t r e . s .  

'rota1 length \r~ithout caudai . . . . 230.9 165.0 
Length of head . . . . . . . . 30.5 22'3 

Height of head near occiput . . . . 17'0 13'2 
Breadth of head . . . . . . . . 14.6 11.0 
Height of hody . . . . . . . . 17.0 12.8 

Trypauchen vagina (Bl. Scho.). 

I S ~ O .  I'Y\,/IC~JIC/J~JI ~~rc i i r~r .  Day. F~sic .  Iudin I, p. 320, pl.  1x1-iii. fi:. 2 .  

There are three specinlens of this species in the collectio~~. They were obtained 

by Dr. .11111andale a t  Singgora. The largest is about 126 m ~ n .  in length \vithout the 

caudal. 
Tr.)~fxzriclre?z vrrgiltn i.; found along the coasts and ill the lagoons and estuaries of 

Indin, the T ~ l d o - : i ~ ~ s t r a l i a ~ ~  .lrcl~ipelago and China. 

Trypauchenichthys typus Blkr 

I ,  ' / ' ~ \ ~ ~ ~ J J I I . / I ! ~ I J ~ ~ / I / / I \ ~ \  l\',511\. Hleeker. .ic/. ?;oc. S c .  11rdo-Seer/. \-111. 1 1 .  0 ; .  

1801. ~ ' ~ \ ~ ~ ~ ~ J I C / I ~ ~ I J ~ C / I / / I \ ~ Y  / \ , ~ J I s .  C u ~ ~ t l i e r ,  C ( I / .  l3riL. l'frfs. F i ~ h .  111, p. 1.5s. 
1874. T ~ ~ ~ ~ J J I ~ ~ / I ~ I J ~ c / I / / I ~ ~ \  / v ~ J I \ ,  Rleeker, .4rclt. .Vier. Sc. .V11/. IX, p. 3.31. 

Tliis species is represented by two specimens in Dr. .lnna~ldale's collectio~l from 
the Tale Sap. Hot11 of them were obtained a t  Singgora and are 16s and 162 111111. in 
lengt11 withnu?- the caudal respectively. The species, so far as I know, has only heell 
kno\vu fro111 "Su~~gi -dur i "  in Horneo and its occurrence in the Siamese \vaterr; is 
recorded here for the first time. 

In my specimens the lengtl~ of the head is contained about h.t> tirnes an:l tho 
depth of the hody 0.4 times in the total length without the caudal. The d o ~ s a l  corn- 
mences rtbove the last pi)rtion of the pectoral and coutains (I spiues and j6  branched 
rays; the anal c o n t n i ~ ~ s  r spine and 49 to jo  branched rays. 130th the paired fills 
are quite small a ~ i d  t l ~ e  caudal appears to  be pointed in the ~niddle.  Tlle scales are 
cycloitl and somewhat tleciduous; there are about 55 to j8 series of scales along the 
1:lteral line, which is not represented by perforated scales. S~na l l ,  rudi~neritary scales 
are present on the rlorsal surface and sides of tlle head and 011 the cheeks and on the  
chin, but are totally absent fro111 the region of the operculu~n and a portion of the 
dorsal surface of the body i~n~nedia te ly  behind the head. The eyes are very small 
and are represented by two pits only. The ~nou t l i  is small a n d  oblique and is turned 
upwards, the lower jaw projecting beyond the  upper. There are several rows of 
slnall teeth 011 each jaw, those of the outer row are 1nuc11 larger aud possess truncate 
or bluntly pointed apices which are in most cases coloured dark brown. 

In habit and general facies the ~ ~ l e ~ n b e r s  of this  genus are similar to those of the 
geulls ' ~ r . ~ ~ t r r r c l ~ ~ r r ,  f r o n ~  \vhich they cau reatlily be d i s t i ~ ~ g u i s l ~ e d  bv the possessio~~ 



of separate ventral? 111 ~ ~ ~ v p e u : / t i ~ ~  the v e ~ ~ t r a l s  are united to  for^^^ r C U I > - S I I ~ ~ ~ ~  
apparati1.i as is fo~und in several other genera of the fa~nily (>ol>iidae 

.\lctrs~.~r~nze)lts in ~)zii l i~~~etrcs.  
Total lerlgtl~ witllout cautlal . . . O o  I O L . ~  

Le~lgth  of head . . . . . . . .  2.j.; 24.0 
Height of head 1ie;tr occiput. . . . 19.7 10.8 
[Vidth of head . . . . . . . .  1 j . L  1.3'.j 
Ileight oE hotly . . . . . . . . 17.3 17.,j 
1,ength of snont . . . . . . . . 0.0 60 

Echeneis neucrates I ,~ I I I I .  
I S ~ S .  / : ~ / I I , I I : , I \  I I : ~ I ~ ~ ~ ~ ' I / c , \ .  I):ly, op. c i l . ,  1). 257. lvii ,  iix:, I .  

This species is represented ill the collectio~l I>!. two specimens fronl S i ~ l g ~ o r : ~ .  
/:cll:,~~eis ir:,~tc.rc~l~~.v is generally found in the  tro!,ical and ternl>tarate seas ;lnd its 
r;lllge is kno\\.n to extent1 from Li~e Red Sea t h r o ~ ~ g h  t l ~ e  se:).; of 111(li;l to tllc &lalay 
.\rcliil>elngo. 

Family TRIAC.\XTHIl):iI. 

Triacanthus brevirostris 'Senun ant1 Svl11t.g 

?. Dr. .-\t~nanrlale obtained two sp:cirn?ns of th i i  sl>-c.iei a t  Sinago~.n. I ritrrtr~~tlrzc.~ 
hrc~vircrslri.~ is fo~~nt- l  in the seas of India anrl its r~ltlge extend? to t l ~ e  3l:tlay A~~chipelagn 
;lll(l l ~ c ~ o l l d .  

I;amily TETII.%OJ )ON'I'II ).-\I<. 

Sphoeroides oblongus (Rloch). 

There is one adult and several v o u ~ ~ g  specimens oC t l ~ i s  slwcie.; i l l  t l ~ e  collectio~~. 
They were nette:l in th: n:ighbourllo,):l of S i n g ~ o r a  nut1 Koh Y,lw.  Thc r~tlult sl)eci- 

nlen is f r o n ~  Sinaqora and is 14.3 1nn1. in total length inclutling th(t le11gt11 of thc 
caudal fin. I t  agrees a ln~os t  in ever.). respect with Da)-'5 t1escril)tion a ~ ~ t l  figurc.oi' the 
species. 

The y o u ~ ~ g  examples show considerable difference i l l  CO~OLII-ntio~l ;111tl i n  thc 
arrangetnent and for111 of spine.;. 'She upper siir£;lce o[ the l~end ant1 t,otl!. is greyish, 
while the  under surface is IIILIC~I lighter anti is a ln~ost  white. Tl~ere is :I I~road, black 

band, 1)orclered both anteriorly and posteriorly wit11 whitisli lines, j l~s t  I-)child thc 
base of the pectoral on the dorsal surface. A similar tx~lltl also 1)asses tlirough tile 
base of the  dorsal fin, colouring the bas,tl portion of its rays dark. O n  the uppel. 
surface of the  head a nu~nber  of white, ro~lnderl spots are p r e s c ~ ~ t .  The fins are a11 

~- ~ 

I According to  J O ~ ~ R I I  . S p h r w ~ ~ , i d e . ~  111 l,arCpede replaves Sphr~n~des  1111111i.ril. see 111s Cl(~\rr /~rrr ! i ,~ l l  o l  F i b ? $ .  P. 24'' 

(Califoruia : 191.3). 



illlnlacul:~te. 'l'lie s[)il~cs arc bristle-like and cover n111lost llle \vIlole of r l ~ e  I~c:~tl ;lntl 
l,ody excel~t the snout rind the u ~ ~ d e r  surface and sides of the tail. 

.SpJ~ot~r.oiti~,s c~/~iorlgrrs is Eoi~lld in the seas oE India, tlir \[:*lay .4rcliil)el;1~o, Cl l i~ l i~ .  
J ; I I ) ~ I I   id tlie South Sea. 

Tetraodon palembangensis I3lcekt.1. 

Tl~rrc  arc fi1.e !.oung esaml)les of this species in I)r. . lnna~ldale 's  colleclio~~. . i l l  

I,[ tl1c111 \\rere ol)tail?ctl in fresh water near Lampam. The youngest s l ~ c c i ~ l l r ~ ~  is o111y 
S 111111. in le~lgth il~clr~cling the lel~gtli of tlie caudal f in.  

111 n for~ner 1,;ll)er (op.  c i t . .  1023) 1 !lave descril~ed tlie cIi ; l~~ges in colouratio~l 
~ll~dergol~c hg tlie memhers of this species dur i~ig  de\relol>~llent. In  very you l~q  
esnnl!)les the I)ody is uniformly pale olivaceoi~s wit11 :I few black dots irregularly dis- 
tl.il)lltcd 011 tlie head ; I I I ~  the I~ody.  Mostly these black dots are concentrated a t  the 
I)ases of thy dorsal autl the anal l i~ ls  and a t  t l ~ e  sides of the ~uoutl i  just behiucl tllc 
lower jaw, 

T ( * ( ~ . ~ I O ( ~ ~ I I I  ~a/(-rr~bcrtr~(~rcsis is found in the rivers of S ~ ~ l i i ~ t l . i l .  Borneo :~11(1 Si:l111 



Tetraodon liuris Bleeke~ 
1 Y j t l .  1 < V ~ ( ~ I / O I I  l i ~ t r i ~ ,  G i i ~ i t l ~ e r ,  op. cii , ,  1). 288, 
102.;. 1 1>1r(tod011 /i!fri\ .  Flora. O F .  c j l , ,  1 , .  184. 

TIYO grown up in~lividuals of this species \yere oht;lirled I,!. 1 ) I - .  . \ I ~ I I : I I I J : ~ I ~ .  ; ~ t  tile 
n ~ o u t h  of the  Patalung I-iver near Lampam. Tllese specimens are s i ~ ~ ~ i l a r  to those 
descril>ed by  llle iso111 Dr. Snlith's collection fronl Bangkok. 

,. 1ES'r-1:11:. 10.-1,ateral view o f  7'c/rrrotir11t liltris Hleeker. 

T r ( r t r ~ ) ( / o / l  l i ~ r v i s  is kno\vn fro111 the rivers o f  Sumatra a ~ ~ d  Horlleo recelltly 
1 ]lave recorded it from the fresh waters of Siam. 

Tetraodon fluviatilis H a m  Ruch. 
187s. 7~i3 i ror /o~~  / / I I I ' ~ I I / ~ / I \ .  Pi.\/!. I I I ( / I I I  11. 11.  707. ])I. c l xxx i i i .  I i K .  1 ,  

, l h i s  , species is represented in the collectio~? t\zm ~l)ecinle~is. TIle!, \\rer(: 

ol~tnined 1)y Dr. . ln~landale a t  Singgora. 
Day points out t l ~ t t  "according to  Hleeker, exa~n!)les from the Malay Arcllipe- 

lago, have fenrer rays th>ul those from India, he gives D.  "-14,  ,4. 11-12." 111 In). 
sl~ecilnens there are j  ind divided and 10 divided rays in the dorsal f in,  t l ~ e  last 
ray being divided to  the base. The anal fin possesses two sin11)le and 0 I,r;l~iched 
rays. 

The colour of the specinlel~ agrees with ]jay's tlesc.ril)tion except t l~ere are I I O  

coluur b ; l ~ ~ d s  on the dorsal surface and that  tlii. untler surface is nnifor~nl!~ whitisl~. 
7'r/rrrotlo/r / / / ~ ~ : i t r l r ' l r s  is founcl in the seas and estuaries of India a~ii l  the Ilnli~y 

.-\rcl~il)elago. I t s  range probably extends considel-ably t.ast\vards. 

S1Jh,IMAKY .ANI.) CONC1,TTSIONS. 
, , 1 he fish-l'aun:~ of the '1';11~ Say co~nprises, so far  ;IS \ve kno\z. ~ z o  sl)ecies, of  \\rl~icli 

.;4 were collected ill  fresh water in the inner lake, near tlle 111out11 ant1 in tlie deltaic 
r e g i o ~ ~  o f  tlie Pnt:rlu~lg.river. Of the re~naining 80 slwcies, TO ( v i : . ,  Sco l io t /o~z  ~rl(rlbc>c- 

h w i .  tJ\$olofili l ls . s ( ~ / J I ( ~ ~ L ,  ('1trr.itrs btrlrtrchlrs, f 'h i r .ocr~ / / r . r~ . s  tlortrh. I'ti11c111r.v ~rrircht*.v, 
( - 1 e c i o f ~  z~i//trtrr.s,  Trl .c l io ,bot /~cs  t ~ z c l r o f i l e r ~ ~ s ,  L r r o g / r u / h ~ r s  r ~ i , ~ ~ r r r l ~ / s ,  ,4fiogrr/r l i \ ~ t ~ / o s o ~ l ~ ~ ,  
.S~:trlofi/~crgrrs trrgirs) \Yere taken both in t l ~ e  inncr ;111(1 i l l  t I ~ e  outer lake, \vllile the 
renlaiuing species \\'ere collected only ill the outer I:~kc, 111ostI>- i l l  tIlc ~~e i~hhourhood  of 
Singgora. . S c o l i d o ~ ~  ~ u a l h e e l r m i ,  ,4+ogo11 l ~ y ~ r l o s ~ i i z c i  i~nd  prol>;lhly l , c ' l ' og /~ ( r thJ~~  ( 'y l l l l l l (~  
are recorded here fronl fresh uVater for the  first time. 



Fish of the Tal6 Sap. ,?(It 

>iost of the species represented in the collectio~l being ~ n a r i ~ ~ c .  :Ire \vitlely clistri- 
llutetl ; the fresh\\~ater fortns represent an Indo-Australia11 element and include certain 
forllls, \\rllic1~ are found also in Rur~na  and India. The endenlic elenlent consists of 

4 \\fhich are described here as new ; they are distributed mnong the families 
SyIlgllatIlidae. Mastacen~l)elidae, Sciaenidae and T:tenioididae. The species of the 
former t ~ v o  fa~r~i l ies  are freshn.ater forms, while those of the latter are marine. Cer- 
tain species stlch as Tr\yorl hlrcrkrri and R n r b r ~ s  (Prrr~ti lrs)  hrrlrr are recorded from Siam 
for the first time. 

I,, instituting ;t co11ll~riso11 between the fish-fauna of tlie Tali. Sap aud that  of 
the Cllilka T,ake it has to be 1)orne in 111ind that  in the fnrnler lake 1 )r :innandale 

\vorked alolle for ahout three weeks a t  the extreme end of the wet and the beg i~~n ing  
of a dry season, 14~llicl~ is not a t  all a favourable time for ~naking :I collectio~l of 
zoological nlaterial. The collectio~l fro111 the Chilka 1,ake is Illore complete as it was 
the result of observatio~ls nlade a t  differetlt seasons and a t  frequent intervals. 
Moreover, i l l  the case of the Chilka Lake the fauna was studied from the point of 
vie\v of varying conditio~ls due to hydrograpl~ic and other changes. This is one 

reasoll whicl~ explains the fact that  111ost of the fishes collected a t  Singgora are 
.ind those a t  the nloutll of the Pataluug river are freshwater forms. More- 

over, the i ~ ~ ~ l e r  a ~ l d  the outer parts of the Tali. Sap are much better differentiated 
than those of the Chilka 1,ake altd seasolla1 variations in salinity, etc. ,  of the former, 
of which u~llortunately nre have no data,  must be quite different frotn th(>se of the 
latter. 

O~lc  fact is clear, tha t  there are more species oE fish in the Tale Sap than in the 
(ll~ilka Lake. 1,eaving aside the widely distributed ~nar ine  e l e ~ ~ l e n t  in the faillla of 
the t~vo  lakes, 111 the Tale Sap Illdo-Australian forms predo~ninate, ~vhile in the Chilka 
I,ake, as is but natural, I~lclian forms are com~nonly founcl. That :+ very s111al1 
e~lcle~nic element is fo~ultl in the Tali. Sap, as compared ~v i th  th :~ t  ol the Chilka I,akc, 
15 1)rot);~I,ly due to the i'act that  the collectio~l from the ior~ner  was less co~npletc. 
However, i l l  I)oth cases the most i~lteresti~lg forms ilre to I)e folund aniollg the s ~ l ~ a l l  
gol)ies. A.Iy I1en genus , \ ! ic . r~ tr+o~.r )~~lcs  fro111 the Cl~ilka 1,:tke and the ( ;a~~geti :  delta 
is rel)rcse~ltctl 1)y two specimerls il ;  the Talit Sap collection nrl~ich uufortunately arc 

11ot in good co~~tli l ion for specific ide~~tif icatio~l.  C:lr~ro,~obirts  c~\~lirlrlric.c-~s Hora, tles- 
cribecl fron~ the Cl~ilkn I,;lke, is also found ill the Talt Sap. ('ttsrrogobirrs trlcocki 
(:ltlll;untlale) ;LII 111di;t11 species alld witlely distributed ill the Chilka I.nke, is rellrc- 
scntetl 1)). several speci~nens in 1-)r. .-111na11dale's collection from tlle TRIG S;I~).  

Linotl~er ot)ser\ratio~l \vortl~ recording is the fact tha t  Talk r 5 ap serves as a nnr- 
for l:lrge ~lun~lber of fish species. In  Dr. An~landale's collectio~l a t  least r j  tcl 

( 1  ",; of the kpecies are rel)rese~~terl by yotung indivicluals, a ~ ~ t l  it nlay also he taken 
~lllo co~~sidei-ation that I have 110t I ~ e c ~ l  able to determi~le sever:il 1)o~t-larv;~l  01- very 
Yc1llW! f01-ms. .\mong others the following species of eco~lomic inlportance \yere f o u ~ ~ ~ l  

I)rce(l in the lakc: ('ltrritrs htr/rnclr~rr,s, Cnlliclrrorrs /~i,rctrc.rrltr/r~s, Clrir.occ2~zlvrrs ~ l o v ~ r l , ,  
l'rts(r lgtrrrtr~llrl(c, Ptrrrc.1rtr.v +trr~clrtr.r, Jlirgil drcssrrrnicri, .Scrrtrrcrr.s l,rrtcc~ol(~trrs, .Silltrgo 
\llrul~ltr, .S~-rrto~lrngrr,s trrguq etcc 
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ZOOLOC$ICr\LL RESUL'FS O F  h TOUR I N  TI-IE F A R  EAST. 

FISH O F  THE TAI-HU, KIANGSU PROVINCE, CHINA. 

By HENRY W. FOWLER 
o/ 1/11, , .1~(1(tc~1~ly of Natz~ral S c i e n c e s  o/ P l ~ r l n d r l ~ h r c i .  

1X'I'KOT)UCTOKY XOTE. 

(\Io.;t ot ~ I I V  lisli ~lcscrillc~l in Illis I-eport \\,ere purchased fro111 l i - i l l e r ~ ~ ~ e ~ ~  O I I  t l ~ c  'l'ai HU : I I I L ~  

were un~loul)te~lly iro111 L11e I:~kr. A few, howe\,er, were 1)ought in the ~ n a r k e t  a t  ~ I I O C I I O \ \ . .  !h11e 

of tlle.;e \vc.rr .;:lid to  colne iroln Xiligpo, 1,11t the rest appeared to  1,. o[  local origill. 'V11e I)II~!- 

lisl~ I took commonly i l l  Iny (lrerlge was I,errcosorna chirrense. half- grow^^ i~~di\ . iduals  I I ~  wllicll \\'rrc 
t:vitlcntly fairly a l )u l lda~~t  i l l  t l ~ c  lake in Decelnbel. on a soft muddy I>otto111. 

Dr. I:o\\.lcr. ill collal~nratic~n with Jtr. I3nrtoo .I. Rean. has already tlescrihe(1 :I c o l l r c t i o ~ ~  oI ii.illec 
fro111 Soocllow 111ost o i  wl~ich ~ ~ r o l ~ a h l y  exist i l l  the 'Cai HII (Proc. U .  S. Nirt. .\[IIs. 1 , ~ ~ I I I .  1'1). . io j- . i ' I  

I ~ Z I ) .  'l'l~i.; collecliol~ ~ I I C I U C I P ~  specillle~i.; of the followil~g species not rrpresente<l ill my O\\ .II  - - 

(:oilin c111peuiilr.s (I,ac&pGcle). 
S(r1n1r cuvieri Cuvier and \'nlenciennr.;. 
I'scrdogobiu sirtensis (Rner). 
.Il~lolerrcisc~tr ntripirrrtis Garlnall. 
H~~porhor~r~kr r s  si~rcnsir (Giiuther). 
f 'ollich//rv.\ Irrcidlts (Kicl~ardson). 
Jlirror~s ~r~o~~otlaclylrrs (Sclll~eider). 

7'n1rltiifer~iis /ascintrrs (Heckel). 
. l l i r r o ~ ~ ~ r r o f ~ . \  ifnbrvi Fowler and Hca11. 
Rrr/is brrlr (Halniltoll Rucl~anan).  
f'\~~roglossrrs nbbrc~rinlr~s Gray. 

I t  is ~)ro\) ;~l) lc  Illat O I I ~  k~lowleclge 01 t l ~ r  Iish-fauna of this area is still [:IS fl.0111 ~0l l l l ) le te .  1>111. 

tllc ts80 collcction.i togetl~cr give us a t  ally rate some idea of its pecoliarities. 'I'he occurrence !'~)ullg 

lish of thc cstu;lrille i : ~ ~ ~ l i l y  Snlallgid:~~. ill tile lake is ~~otewor t l ly .  \vllile the esistellce oi  >llcl! 
mari~lc :rner:l ns .llirrorr.v allrl (:\~rlog/rrs~r~s so far  fro111 the sea is :1lso i~~ t r res t i l lq .  il tllew sl~ecies 
wcre cal)trlrc(l nct~lnlly : I L  Soocl~o\\..-,Y. :lrrrrnrrdtrle.] 

The fishes in this collection were all obtained near Soo Chow ill I9I.j.  

They \Irere for\varcled to Philadelphia on the "City of T,ahore, " which left 
Calcllttn, July 6, 1922. O\vi11g to the writer's abseuce in Hawaii and tlie neglect of 
our agent, they were n o t  located until ovel- ;I year later. I t  was, therefore, ]lot 
possible to  1,egili work 011 them before Decenlber I ,  1923, and the present list was 
not conlpleted until 1)ecetnber 2 7 .  All were later returned to the Indian Rluseum 
to he installed in that  institution. 

Though nolie of the species are new to science, some are of particular interest for 
tlleir rarity and locality. Descriptive items have therefore been supplied ~ v l ~ e r e  
desiralllc, cs1)ccinllg \\.it11 reference to  variation. 



I nrisl~ to express nly great indebtedlie5s to 1)r. Nelqon ; \n~~andnle  for placing 
t l ~ i s  valuetl collection in my llanrls to  study and report. 

SALANGIDAE. 

Leucosoma chinense (Osbeck). 

Ice fish. Chinese White Bait. 

Head 4; t o  i b  ; depth 14 to z,* in Iiead ; r), rrI, IO to r r r .  18 ; A .  rr or 111, 25 to 
2 0  ( 2 3  in young);  P. I, 22 t o  24.  

Body greatly co~np~-essed,  deepest a t  dorsal origin. Cautlal peduncle \\.ell 

conipessed, least del3th ahout half i t s  length or 44 to .ji i r ~  heatl. He~td  strongly 
depressed, \vidth z to 2: in itslength, snout greatly depressed ; , i l  in liead, n~easured 
from upper jaw tip. Eye large, partly ventral, less than snout and 2 in interorhi- 
tal Jlaxillar!. reaclies opposite middle of eye ; ziL6 to  2: in hear1 (from tip of upper 
jaw).  lio\v of sliort strong teeth along each maxillary edge ancl large teeth in row 
along each ~nandihular edge. Interorbital broad, level, about of head (froni tip of 
nppel. jaw). (;ill-openiilg cxtends forward opposite h i l~d  edgv of 1)upil. (:ill-rakers 
r + I  j, I:l~iceolatc~~ ;tl)out as long as  gill-filaments or of eye. I)orsnl origin ~nid\vay 
I)etn.ceri gill-oj)etling and cauclal base ; first brallcl~ed ray 12 to 2 i l l  total length of 
head. .411al inserted entirely heliind depressetl dorsal ;lnd little Ilearer c-audal base 
than ventral origin ; first hranched ray I; to I: it1 total lleatl. C;ludal forked, little 
!ihorter (damaged) than head. Pectoral I: to 24 in Iiea(1. I'entral in.;erted mocll 
1ie:trcr pectoral or-igin than anal, depressed fin not reacliing opl>osite dort;al origill, 
I t o  I! i11 head. Adipose fin sltiall, ;lhove last f o t ~ r t l ~  of :~unl.  1Jr1ifo1-111 l ) ro~v11i~~l~ 
sca~-cely paler belo\v. 1,cngth to 175 Innl. 

l'liirteen exan11)les. Small examples all 11a\-e ;I s11ort s t ~ o r ~ t  ;111(1 I I I I I C ~ ~  f c \ ~ e r  
(Io1.s;iI a11c1 anal rays. 

.\.IONOPTElIII)AH. 

Fluta alba (%iue\\.) 

(111e es : r~~i l ) l r  4 2 7  111111. 1irn\v11 above, lower 5t1rfacc 1):tIer 1 0  \vl~it isl~ 

Anguilla japonica (Schlegel). 

Head j & t o  8: ; cleptli 19; t o  11 : ; snout .j to 5: in 11ead n~eas t~red from upper 
jaw tip ; eye  of t o  I):.; ~ n o o t h  cleft ;! to 4 ;  interorbital j to 5: ; ~)ectoral 2; t o  
3's. Length cd head less than space hetween dorsal and a11a1 origia. Angle of 1110~tll 
behind hind edge of eye. Lips thick. Space between c1ors;ll o r i p i ~ ~  and vent f to 2: 
in predorsal spare. Predorsal region 34 to 3: in total I e ~ ~ g t l ~ .  1,argelv lllliforlll 

brown, bu t  little paler I>elo\v. Length 281 to 350 I I I I ~ I  

'C\vo esamples 



SI1,UIIIDAE. 

Parasilurus asotus ( T , ~ I I I I ~ )  

Head 4; ; del)th ,;: ; 1). I, 4 ; A. 81 : s ~ l o u t  .ji ill I ~ e a d  ; eye 8:  ; 111outl1 \vitltl~ r ; 
interorl~ital r ,lo ; caudal  I ; pectoral 1; ; ventral  r.?, ; le~lgt l l  of dol-s;~l L$ ; 

barbel not q r ~ i l e  I-eaching opposite dorsal origin. I,e11gt11 22.7 I I I I I I ,  

Qne example. 
Fluvidraco fluvidraco ( l i i c h a r d s o ~ ~ ~  

~~~d 35 ; del)tIl ,;A ; D .  I, 7 ; .J. \'. 16 ; s n n u t  ;; ill head ; e!.e 4:; ; ~norllll  \\.i(ltll 
?j. ; illterorl)ital 2: ; 11e;rtl \ \ . idt l~ I ' ,  ; ~naxi l l a ry  lint qui te  reaching eye AI:~xillz~ry 

Ilarbel about reaches hind edqe of gill-opening-, nasal I ~ I - b e 1  o11ly ex tends  litt le 

Ilellind eye. Outer n le~ l ta l  barbel re;rches pectoral origin ; inner ~ i i e n t a l  Ix1rl)el a of 

outer. First dorsal ray I; in head ; spine 13, f ront  edge snlooth and 4 \ve;~l; 
antrorst. serrae o n  I ~ i n d  edge. pourteenth anal  ray 1-$ in head ; adipose fin I R ; cau-  
dal I ; pectoral spine I:, front edge finely dent iculated,  inner edge \\.it11 8 a ~ ~ t r o r s e  
serrae, humernl process r-,k ; least c lept l~ of c a r ~ d a l  peduncle equals  i ts  length or  - 3 ;  
in head. . i l o ~ ~ g  hack and  sides about  4 or 5 obscure d a r k  I)ro\\~nish l)lotc:lies. 
Fills more or less darker  term in all!^. 1,ength ~o mm. 

One example. 
Liocassis lol~girostris (( ; i i l~ther) .  

Heat1 ,j$ ; t l ep t l~  5% ; 1). I, 7 ; .I. v,  r ; P. I, 9, I ; V. 1,  5 ; S I I O L I ~  2:; i l l  I ~ e a d  ; 
,, ,!e, , 1.5 ; 111n11th \\:idtl~ l i  ; iu te ror l~ i ta l  j!$. 

Body long, co~nl)ressetl ,  deel)esl ; ~ t  dorsal  origin,  here I) ;~ck litt le elel:al ctl, 
c;rud:ll petluncle compressed, least tlepth 14 i t s  length 01- 4; in head.  

I lead large, \vidth r i t s  I c r ~ g t l ~ .  Snout  conic, depressed, l e n g t l ~  its witlth a t  
front of eyrs .  i tye snlilll, w i t l ~ o u t  free lids, hind edge litt le less t1la11 e ~ - e - d i a n ~ e t e r  
hefore center i l l  l ~ e ; ~ t l  length ; al>or~t  j in snout ,  4 i n  interorhi tal ;  mouth  hroat l ,  
tl.;rnsverse, ~)~-eor: t I  l e ~ i g t l ~  11;ilf it5 \virlth. Teeth slender. conic, i l l  I)rontl !)a~lrIs,  
upper little I n r ~ e r .  Hrond trallsvt.1-se I x ~ n d  over front of \.olner, 1nr1cl1 \vitle~- tllall 
front-l>al~d i l l  ul)l)er j ;~\ \ . .  s111all s l e ~ ~ d e r  maxillary I,arl)el, 1.1, in snorlt, re,;ches 
opposite hint1 etlgc of eye. Outel- mental  barhel same l e n g t l ~ :  il111e1- : of O U ~ C I - .  

Very short n:ls:~l I);~rl,el l i t t le s l ~ o r t e r  ~ I I A I I  eye. 

Xnstrils S I I I ; I I I .  :~l>ollt  le\.el wit11 eye a t  least '2 ill . ; n o ~ ~ t  le11gt11. I ~ ~ t e r o r l ~ i t ; ~ l  
elevatetl (:onvcxl!. h ' l c t l i i ~ ~ ~  fontallel v s t e ~ i d s  hackwarcl a h n r ~ t  ill I~earl .  Occil)ital 
1)rillge complete \\.it11 tlors;~l I,ucklel., surfaces of 311 fillel\- s t r ia te .  

1 - o e 1 i 1 1  o r  1 i 1  I l e d  Gill-rakers 4 +  J r ,  l:ll~ceol:lte, s111;~11, 1; 

111 ~:lll-f lnnlel~t.;. \vl~icli eclu;~l r $ eye (1ialnetel.s. I s t l i n ~ u s  \vide. 
Ski11 s~nootl i .  1,:Lter;~l 1i11c. dis t inct ,  111edian along side, c o ~ ~ l l ) l e t e .  S i ~ r f a c e  of 

Ilrlmeral ~ ~ r o c e s s  little ~ . o r ~ g l ~ e ~ ~ e t l ,  striae r;lther obsolete. 
1)orsal o r i g i ~ ~  little Ilearer s ~ ~ o u t  t ip  than  l ~ i ~ l d  edge of atli1)ose f n  ; spillc lollg. 

c()lll~ressetl ,  \\(it11 f I I ~  ~.eticul:ltetl striae, wit11 20 s t rong autrorse d e ~ ~ t i c l e s  aloIlK 

hilld edgc, s l ) i ~ ~ c  le11gt11 I &  in lleatl ; first branched ray 1:. ;idil)ilse fin rather  lollK, 
base about I~alf of head a r~ t l  Ilegins slightly nearer dorsal origin th:in caudal  base. 
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ollelling for~varcl opposite hind pupil edge. Gill rakers about I + j short poi~lts. 4 of 

gill-fila~~~ents or I$ in eye. Pseudobranchiae equal gill-filaments. Scales in eve11 

longitltdinal series, all rather narrowly imbricated and largest on ~riiddle of sides ; 5 
to 2,; irregularly \\raved radiating apical striae ; circuli nloderate. Dorsal origin 
little nearer snout tip than caudal base ; first branched ray I to I I ;  in head. ;\rial 

llegins oppo4ite last fourth of dorsal base or mid\vay between pectoral and caudal 
1lases; first branched ray 13 in head. Caudal well forked, little longer than head. 
Pectoral not-quite reaching ventral ; I: to 1% in head. Veiitral reaches anal, insert- 
ed trifle before dorsal origin ; 1;; to I+  in head. 

I<ro\rnish generally. 1,ateral median vertebral leaden streak, darker on sides 
of caudal pedu~~cle .  Dusky spot little less than eye al3out thircl and fourth scales 
of lateral line and another, smaller, on front of dorsal just below ~niddle.  Iris 

silvery white. Fins pale. Two examples, 57 and 58 mm. 
Rlzorlclrs ~~tncrrltrtzrs Fowler,' from the Pei Hoat Tren Tsin, is evidently the 

young. 
Acanthorhodeus asrnussi (Dybonrsksi). 

Head 2 ;  to 4 ;  de11t11 2 to 2 ;  ; L). 111, 12,  1 to 17, 11; -4. 11 or 111, 10, I to  
I.;, I ; scales ,;z to .<+ in lateral line to caudal bate and -3 inore on l a t t e r ;  6 scales 
above lateral line to  dorsal and 5 belo\v to anal ; 14 or 15 predorsal scales ; snout 3-8- 
to 4 in head ; eye 2: to ,zA ; ~naxillary .;f to 4 i  ; interorbital 21 to 2 : .  

Body deeply ovoid, stroligly compressecl, deepest a t  dorsal origin. Caudal 
peduncle co~npressecl, least depth I to I{ its length or I: to 24 in liead. 

Head nridth I Q  to 2  in its length. Snout convex, in profile little less than eye ; 
length $ to : its width. Eye large, little less than interorbital, hind edge about 
~nid\vay in head length. Mouth small, inferior, lo\ver jaw slightly i~~cluclecl in upper, 
gape short. ;\Iaxillary ~nostly concealed, reaches opposite hind nostril ; with 
short tllougl~ distinct terminal I,arbel, a t  least in largest esa~nple .  Jaw edges 
lir~nly trencha~it. I,il)s thin, narrow. Nostrils togelller ; front one simple pore 
near last fourth i l l  snout ; llincl one greatly larger and exposed in crescent, a t  least 
j times front one. Interorbital Ixoadly convex ; preorl)ital little c>rel- 11;ilf of eye ; 
iirst sul)orhital Ilarl.o\tl, half widtli of second, which nearly covers cheek ; postor- 
1)ital narrow, like iirst suborbital. Opercle with fenr obsolete radiating striae. 

Gill-ol)ening extends forward opposite preopercle ridge Gill rakers I + 7 short 
firm ~)oints, ill~out 3 lengtl~ of gill-filanients. l~seudobranchiae j o f  gi l l -~i la~ne~l ts .  
I'haryngeal t ee t l~  5 5, co~~iprcssed,  each \vit11 nloderately narrou2 g l - i ~ ~ d i ~ ~ g  surface 
: I I I ~  Iowcr sul-face of each tootli \ r i t l ~  of short transverse blackish bars. 

Scales narrowly imbricated, in even longitudinal series, rows of slightly s~naller  
ollcs alo:~g bases of dorsal and : u ~ a l ;  33 to 45 apical radiating striae ; circuli fine. 
I,:iter;~l line stl-;light along side fro111 upper angle of shorilder to ~niddle of caurlal 
I)ase ; each tulw si1111)le ant1 extends about over half uf each scale exposure. 

I.)orsal origiu little nearer snout tip t l i a ~ ~  caudal base, 2 front simple rays 

1 I ' , , , ,  . Arnd.  N n l .  C,,. P h , l n ~ l e l f i k i a ,  lo lo.  11. 476, Bg. I .  



osseous; seco~id b ra~~c l i ed  dorsal ray I-& to I.: in head. X~la l  like soft  dorsal, 
smaller, begins about ~nidway I~et \ \~een gi l l -ope~l i~~g and caudal base ; first l ~ r ~ ~ ~ ~ ~ ~ ( ~  

ray I.; t o  I ,  in head. Caudal well forked, pointed lobes little greater than head. 
I'ectoral lour, pointed, reaches to  I, t o  ventral ; I to  I; ill head. Ventral inserted 
little before dorsal origin, reaches anal or ~i t o  I! in heacl. 

Dull 1)ronrnish generall~r, paler to  ~vliitish below. ljorsal ~v i th  2 or .3 longitudinal 
d e e l ~ r  browuish streaks. Other fins pale. Relly and lower surface pale or whitish. 
Iris silvery nrhite. Leaden vertebral streak a l o ~ ~ g  side from above ventral and 1~1ost 
d i s t i ~ ~ c t  and widest a t  front of caudal pedu~~c le .  Four exa~nples,  62 to. 108 Inm. 

Barbus schlegeli (Giinthel.). 

Head 3% ; depth -3% ; D. 111, 7, I ; :I. 111, 6, I ; P. I, IO : V. I, g ; scales 44 ill 

lateral line to  caudal base and 3 more on  latter ; 7 scales above lateral line and 6 
below ; 15 predorsal scales ; s~ lou t  z.f( in liead ; eye 5 3  ; nzaxillary 3: ; interorbital 

33. 
Body elongate, sle~lder, \\>ell compressed, deepest a t  dorsal origin, edges all 

convexly rounded. Caudal strongly compressed, least depth I+ in its length or  2; 

in head. Head compressed, width 1% i t< le~igth ; profiles about evenly inclined ; Inally 
Inucorls cavities around eyes and along preopercle flange. Snout conic, well pro- 
truded ljeyond lower jaw ; long a!: wide. Eye with hi11c1 pupil edge midway in 11ead 
le11gt11 ; r in s~lout ,  I$ in interorbital. Mouth inferior, rather small, lower jaw 
shorter ; maxillary reaches opposite hind nostril ; with terminal barbel about :I of 
eye. Lips coriaceous, rather narrow, firm. Nostrils together, anterior near last 
t11i1-d in snsut,  with flap hehi~ld largely covering posterior, ~ v l ~ i c h  little s~naller. 
I~iterorbital  convex. Bones of head smooth, especially opercle. 

(;ill-openiug extends for~vard  about opposite vertical preopercle ridge. (>ill rak- 

ers l r + v ,  short, lo\\!, tuherc:llate stumps, about of gill-filanle~lts, whicl~ equal eye. 

Pseudohranchiae half of gill-filaments. 
Scales large, little smaller on caudal peduncle and breast ; free poi~~ter l  axillar!' 

ve~~ t r ; a l  scale 2', in fin ; apical radiating striae about .;3, fine ; circuli fine. J4ateral 

line co~nl)lete, midnray a lo~lg  side ; tubes sin~ple and each exte~ltls well over scale 
exposure. 

Dorsal origin midnray hetween sllout tip alld caudal base ; first I~ranclled ray 
1: ill head ; third simple ray greatly enlarged, osseous. ,Anal entirely behind del>ress- 

ed  dorsal or first hranclled ray 2 in liead. Caudal \\fell forked, lobes rounded, 

slightly less tI1a11 head. Pectoral not quite r e a c h i ~ ~ g  ventral, I,! in head. Velltral 

inserted little before rlorsal origins, ~i to anal, I: i l l  I~ead. Vent c l o s ~  I)efore 

anal. 
13row11, on back base of eacll scale wit11 dark spot. About 0 ro\\lS of 

dusky s11lall spots on caudal. I)orsaI sparsely and irregularly spotted \\,it11 dtl~k!.. 

Lower surf~rcc of body 1)aler tlla11 upper. 011c eqa~nple,  ; 2 7  Inln. 



GOBIONIN?LE. 

Pseudogobio rivularis (Rasilewsky). 

Head 3 2 ;  depth .4i ; D. 111, 7, r ; A. 11, j, 1 ; scales 3.3 in lateral line to  caudal 
base and 2 Inore on latter ; h scales above lateral line. 4 helo~cr ; 13 predorsal scales; 
snout z$ in head length;  eye 4Q ; ~naxillary 4$ ; interorbital 3% ; head width 12. 
Faded uniform brownish generally. Traces of 7 dark median lateral blotches, each 
about size of eye. Dorsal and caudal each with h transversely d ~ ~ s k y  lines. Sinall 

black spot a t  middle of cauclal base less than pupil. Oile example, 68 1nm. 

Pseudorasbora parva (Schlegel). 
Head 44 ; depth j: ; I ) .  111, 7 ,  I ; A. 111, 6, I ; scales 33 in lateral line to caudal 

base and 3  Inore ou latter ; 5 scales above lateral line, 4 below ; 1.4 predorsal scales ; 
snout 3 in head measured from upper jaw tip ; eye .<$ ; maxillary j$ ; interorbital 
2J; Heacl width 13 ill its total length. Hrocvnish generally. Edge of each scale i~ r  
hack and sides \vith ver~ical  streak of darker. Median lateral gray streak from snout 
to caudal base medianly, broader and most distiuct on side of caud;~l l)eduncle. 
1:ins  brow^^. One example, 107 Inln. 

HYPOPHTHAI,MICH'l'HYIN.41.~. 

Hypophthalmichthys molitrix (Valenciennes). 

Hend z $  ; depth ; D. 111, 7 ,  I ; A. 111, 13, I ; P. I ,  1.3 ; V. I ,  8 ; 90 tubular scales 
in 1;lteral line to caudal base aud 8 Inore in la t ter ;  26 scales above lateral line, 17 
below to an;~l  origin ; 5.5 predorsal scales ; snout .;: in head mexsul-ed from upper 
jaw tip ; eye 6; ; 1naxilla.ry 3: ; ii~terorbital 2 9 .  

Hody strougly conlpresserl, tleep, postventral little trencl~ant,  other\vise erlges 
all convexly rounded and greatest depth a t  ventral origin. Caudal peduncle well 
co~npressed, least tlepth I: its le11gt11 or .;if in head. 

Head large, deep, s t r o ~ ~ g l y  con~pressetl, width 1 J its 1e11gtl1 ; upper 111-ofile sligl~tly 
concave anteriorly and \\lit11 upl)er jaw little protruded upward. Snout \vicle, 
convex, obtuse, length 2 its widtll. Eye subinferior, faces do\vntvards, hind edge a t  
first % in head length ; diameter L,!, in snout or j in interorl~ital. Mouth large, widi, 
rather shallow mandible slightly projecting when closed. hrasillarjr greatly inclinetl, 
reaches front nostril, largely covered t)y preorbital ; lower edge aljout level with 
lower pupil edge. LTpper jaw edge firmly trenchant and m a ~ ~ d i l ~ u l a r  edge broadly 
obtr~se. Tongue free, pointed in front, wide. Nostrils together, superior close before 
llpper front eye edge well above eye ; hind one illore slit-like and Iargel-. I ~ ~ t e r -  
orbitalconvex. Preorbital about as long as eye ; other suborbitals all narrow. Opercle 
with Inany fine radiatiug striae. 

(;ill-opening extends forward little less than half way in head, not to eye. Gill- 
rakers at~nectant, xs fine reticulatiol~s, about 7 0 f z S 8  series ; lengtll : of eye or $ of 
gill-filame~~ts. No pseuclol,ranchiae. I s t h i ~ ~ u s  narro\IT, slender, lower surface con- 
cave. 

Scales SIII:LII, greatly c~owtletl 011 I),lck, 111ea.;t and belly , largest along lower 



par t  of sides ; 5 t o  7 rather weak apical rar l ia t i~~g striae ; circuli basally as mally as go 
on larger scales. Cauclal base scaly. Pectoral and ventral without axillar~r scales. 

Dorsal origin 1nidn.a~ between front eye edge nncl caudal base ; third sin;:,le 
ray 13 in head. Anal inserted well behind dorsal base or nearly rnidwa)~ 
ventral and caudal base ; first l ~ r a ~ ~ c h e d  ray 2 : .  Caurlal well forked, I+ in head. 
Pectoral very nearly reaches ventral origin or aboilt half way in ventral fills ; 

length I$ in head. Ventral i n~e r t ed  well before dorsal, not quite reaching vent ,  
length 2 in head. Vent close hefore anal. 

Olivaceous-brocvn abo~re ,  \vith dusky cloudings, side a ~ i d  lo\ver surface ~lnler. 
Fills b r o ~ ~ ~ n i s h ,  paired fins little clarker terminally. One example, 8 8  null. 

~ ) i s t i~~gu i shed  from the  next by i t s  larger eye, proportions, etc. 

Hypophthalmichthys nobilis (liicl~ardson). 

Head .3: ; de1)th .< ; n. 111, 7, I ; A .  111, 12, I ; P. 11,  I S  ; V. 1, j  ; 12.5 tlll)ular 
scales in latel'al line to caudal base ; 3.3 scales above lateral line, 17 beloIlr to al lnl  
origin ; j8 predorsal scales ; snout 34 in head nzeasurerl from upper jaw t ip ;  eye j ;  ; 

lnnxillary 4j! ; interorbital 2 : .  

Body strongly compressed, deep;  abdorrlinal keel extending from isthmus to 

v e ~ ~ t ,  scales not passing over ; greatest depth a t  ventral origin. Caudal 13edllnclc \\ell 
co~npressed, long as deep or least depth 22 in head. 

Head moderate, robust, \\,ell compressed, width I !'!, its length; upper profile \vith 

upper jaw slightly protruding upward. Snout broadly convex, ol,tuse, l e n ~ t h  lialf 
~v id th .  Eye subinferior, faces downward, hind edge a t  first third in I~ead ; r ?  in 
snout or .;$ in inte~orbital .  Mouth wit11 short gape, wide, closed jaws apparently 
about even. Maxillary little inclined from vertical, not reaching front nostril. largely 
covered by preorhital, i ts  lower edge about level with eye centre. Edge of uppel. 

jaw firnlly tre~lchant and ~nandible edge broadly obtuse. Tongue free, rounded, 

broad. Nostrils together, superior close before upper Eront eye edge \\,ell above elye; 
lri~ld one slit-like ancl !arger. Interorbital convex. Preorbit:ll nearly long as eye ; 

other suborbitals all narrow. Opercle with many fine radiating striae. 
Gill-opening extenrls Eorward midway in head (;ill-rake1.s :11111ectallt, as hllc 

reticulations, about 7 0  + 28o, equal gill-filaments on !, of eye. No pseudol)rancl~iae. 

Isthmus narrow, slender, lower surface level. 
Scales small, little smaller about edges of body, largest along lo\ver side of tl-utlk ; 

I to  3 \\,eak apical radiating str iae;  circuli fine. Ca~tdal base scaly. ~ectol-al  : I I I ~  

veutral \vithout axillary scales. 
Dorsal origin midway between front eye edge and caudal base; third silnl'le 

ray I+ in head;  first branched ray I:. Anal inserted well behincl dorsal base, or 

midway betweell ventral and caudal bases; first branched ray 2 in head. Caudal 

well forked, 1 3  in head. Pectoral not quite reaching ventral, I :  ill Ilead. Ventral 

inserted well before dorsal, reaches :. t o  anal, I-?,, in head. Vent close before anal. 
Olivaceous-brown above, sides and below pale to  \vl~itish, with silvery 

Back shonrs traces of greellis], tints. Pills all brownish. One examl)le, 324 I l ln1 .  



I,lT.tTCISCIN.\I<. 

Fusania ensarca Jordan and Starks.  

Head 34 ; depth ,;!: 1). 11, j ;  .\. 111, 7 ;  P. I , () ; \;. I ,  f; ; scales r j  i l l  111edia11 
lateral series f r o ~ n  gill-opening to  middle of caudal base and j Illore in la t ter ;  lzlteral 
line ollly as 5 tubes in first 5 scales, evidently well decurved ; 9 scales tr;ulsver.;ely 
between dorsal arntl anal ; I 4  predorSa1 scales; snout ,jz i l l  heail measureti from upper 
jaw tip ; eye 3; ; ~naxillary 3 ; interorbital j. 

~ o d y  colllpressed, nloderntely long, deepest a t  dorsal origin, etlges a11 con\.exly 
ro~lllded, except postventral wllich lnas slight median keel. Caudi~l ~ l e t l u ~ ~ c i e  wrll 

colnpressed, least depth 14 its length or 24 in total head length. 
Head conlpressed, width half i ts  length. Snout s!~ort ,  less l11a11 eye. lellgtl~ 

;lbout 2 its width. ICye with hind edge little behind middle ill head lengt l~ .  l l o n t l ~  

tel,lnillal, lolver jaw little protruded. Maxillarjr sle~nder, reaches belo\\ f l - o ~ ~ t  eye 

edge. No barbels. Nostrils together, close before upper front eye edge, hi~ltl one ill 

sligllt crescent. Interorhital convex. Suborbitals narrow, leave cheek \\.ell cxl~osed 
Opercle snnooth. 

(;ill-opelling extends forward. opposite llilld edge o f  preopercle. (;ilI-~-:~kt!~-s 
r + S ,  lanceolate, slender, little less tlla~n gill-fila~nie~~ts. Pharj-ngeal t ee t l~  r ,  ,;, j --- 
J, 3, o, hooked and apparently with slight grinding surfaces, edges entire. 

Scales large. in even lo~~gi tudinal  rows, little snlaller on breast and c a ~ ~ d a l  I)i~se ; 

\\lit11 5 to 7 apical radiating striae; circuli coarse, about rj. 
Dorsal origin \yell behind ventral origin or about midway betnfeen 1ni11tl pupil 

edge and caudal hase ; first hrauched ray I: in head. B ~ l a l  inserter1 little hehintl 
dorsal base ot- mucln nearer ventral origin tlnan caudal base. Caudal \\ell clnargi~l- 
ated; I $ ?  in head. Pectoral not quite reaching ventral, I$ in head. \'e~ntr:~l not 
reaching anal, I in head. 

Pale bro\vnish generally. 1,eaden longitudit~al band concurrent wit11 vertel,r:bl 
colum~l, not endil~g in dark spot, thougll much darker it1 hind part of its course. 

Peritoneum sho\vs t l~rough al~domiual wall dull leaden-gray. Iris ant1 sidcs of heatl 
wit11 silvery tints. Fins all pale. One example, jo 1~1111. 

The above agrees \\lit11 the original accomnt in n ~ o s t  respects, exce~) t  that  it 

shows dist i t lct l~ the presence of 3 rows of pharyngeal teeth. The slight nledianpost- 
ve~ltr:ll keel is not ~ n e ~ i t i o ~ ~ e d  l q r  Jordan and Starks. This character suggests that  
I'ho.uisc~t.~ kik~rchir' Oshima ' is synonymous. L)oubtless its rnore developed lateral 
line is that of slightly older growth. P1io.1-iscits therefore 1)ecomes a syllon!.l11 of 
l ~ l l ~ ~ ~ l l i ~ l .  

Georgichthys scaphignathus Nichols. 
Head 4;; d e p t l ~  -3 : ;  1). 11, 7 ; -4. 11, 0 ;  scales 37 in lateral line to caudal base a l ~ d  

3 more in latter ; 0 scales above lateral line, 6 below ; 14 predorsal scales; head widtl, 

1;; snout I: ; eye . j j ;  tnaxillary ; interorbital 2 .  Four deep brown broad 1,lotches 
. -. -- -- - 

I 1 .  g I .  I p. 2 .  I n o k u s e l s i . k a k ~ ~ ,  F o r n ~ n s n .  
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on  trunk,  extending well down on sides. Edges of fills all rial-rowly pale, greater 
medial portions dusky. One example, r o ~  mln. 

E.roglossops grr i  Fowler and Rean ' is a synonym of the presellt species. 
T,ike- 

wise E.vo~losso$s falls as :I synonym of Geovgichthvs. 

ABRAR9IL)INAE. 

Chanodichthys bramula (Vale~icie~lnesj. 

Head 4: ; depth 24 ; U.  11, 7, r ; -4. 11, -3.3, I ; P. 1, 10 ; V .  I, 8 ; scales 49 in later- 
al line to caudal base and .? more on la t ter ;  11 scales ahove lateral lirle to dorsal 
origin, 8 below to aria1 origin ; 46 predorsal scales ; s~ lou t  -3;  ill heaci ; eye 4-8; rnaxil- 
Iary 4 ;  iuterorbital 2:. 

Hocly greatly com!~ressed, deepest a t  dorsal origin ; edges convexly rounded, 
except region between ventral 'base and anal origin, which fu r~~ i shed  wit11 merlian 

keel over \vhich scales not passing. Caudal pedu~icle nrell compressed, lengtll al)out 
2 its least t leptl~,  which r in head.  

He;id small conic, little compressed sides, hnt  slightly a1)proxilnatcd below; 

upL>er 1)rofile straight, obliclue. Snout broadly conic, lengt!~ :j its width. Eye \\lit11 
hind edge slightl?; before nliddle in head length;  :il)oui equal to  snout ; I; in i~lter- 

orl,ital ; edge \vith narrow marginal adipose rim all around. RIouth small, well 
inclinetl and closed jaws nhout even i l l  f r o ~ ~ t .  Maxillary s111:111, not  reacl~ing eye or 
only about to  front nostril, largely concealed and little exl~ancled 1)ehintl. No bar- 
\)el. Edges of janls firmly coriaceous, not trenchant. Nostrils I;lrge, together; hind 
one little larger and exposed as  vertical crescent. 1nterorl)ital evenly convex. 
(.)percle with fine radiating striae. SuI-,orl)itals ~lar-ro\\., infr:~orl)itals only estend 
almut over cheek. 

(;ill-o!)e~~i~lg cslends for\varcl about opposite 1li11d eyc edge. (;ill rakers 0+12, 
short \\.eak points, ahorlt of gill-filaments which slightly larger thnn eye. Pseudo- 

branclliae little smaller tha11 gill-filaments. Phary~lgeal teeth 2 ,  j, 4-J, 5, 2 ,  coni- 

~xe.swd, pointed, each wit11 \\:ell-developed broad grindiiig-surface. 
Scales s ~ ~ ~ a l l e r  on nledittn predorsal, breast, I~elly a11d CRLI(IRI 1 ) : ~ s ~  ; \\'it11 20 to 23 

radiating al)ical striae ; circuli fine ; ventral axillar). sct~le al,out 1 of fin. 1,atcral 

line extends from upper edge of gill-opening to 1rlidc1le of crludal IInse, I-1111.; little low 
along sitlc of caudal ~ ) e d u ~ ~ c l e ;  tubes small, each s l~nr t  a n d  extend.; over I~ase of 
scale. 

Dorsal origin about ~nid\vay hetween front of eye an(-1 caudal 1)asc.; first r rays 
spirlous, second enlarged, l o ~ ~ g e s t  I ,l" in head ; first 1,ranchecl ray equ;~ls head. .411al 

origin little nearer caudal base than pectoral origin, below hind base of dorsal;  firs^ 
branched ray ~-,l,~ in head, base long, nearly 3 in co~nbined head and trunk. Caudal 

strongly forked, lobes sler~der and poirlted, lower h b e  lor~ger and 1: in conlbined 
head and trunk. Pectoral I: in head, not quite reaching ventral. V e ~ ~ t r a l  insertetl 

well before dorsal, reaches to  anal, I &  in head. Vent close before ;~nal .  
- ~~ 

-- - - -~ -. 
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convexly exce[lt trenchant post-ventral, over wllich scales not passi~lg. Caudal 
~ ~ e d u n c l e  strongly co~ilpressed, least clepth half its length or 34 in total head lengtll. 

Head widtll 2; its length. S ~ ~ o u t  conic, width I; its length. l<ye wit11 hind ~ ~ u p i l  
c d ~ e  ! ~ l i d \ ~ a y  in head length, long as profile of snout, greater t l ~ a ! ~  interorbital. 
hQout11 large, terminally superior, mandible projecting, front 1-ip level wit11 iIl>l)er 
edge of eye. Maxillary largely concealed by preorbital, vertica11~- incli~led, llot 

quite 1-eac11ing ( 1 l )c,~ite front nostril, front edge ~v i th  sligllt e~narginatiou. Nostrils 
togetlie;, f ror~t  one a t  last third it1 head. Interorbital convex. Preorbital of eye, 
other s u l ~ o r l ~ i t i ~ l s  all narrow. Rones of hear1 sn~ooth .  

Gill-openii~g forward opposite nliddle of eye. (.;ill-rakers 7 + 20, lanceolate, 
cqnals gill-fil.1111ents or 2 ill eye. Pseudobrancl~iae long as pill-filame~~ts. Phsryn- 
seal teeth r ,  4, j-j, 4, 2 ,  ~vit l i  slight terir~in;ll hooks and modcrate grindi!lg sur- 
fares.  Isthmus narro\jr. 

Scales s~nal l ,  cycloid, snlall along middle of back and breast ; 5 or h apical; 
r;~tliating striae ; circuli n~odera te ,  rather fine apically. 

Dorsal inserted about nlidcvay I)et\veen hind nzaxillary edge aud caudal base ; 
second siti~ple ray strongly osseous and hut little less than first I~rancl~ed ray \vhich 
I ill head. .Anal begins entirely bel~ind clorsal base ; first brancl~ed ray 12 in head. 
Cau(lal forked, upper lohe equals head. Pectoral alnlost reaches ventral, I-;,; in 
Ileatl. \'entral inserted \yell before dorsal, 14  to anal or I: in head. 

Rro\v~lisl~ o11 back, sides and below silvery-white 1:inr; all 1)ale I.)ro\vnisl~. One 
e s ; ~ n ~ l > l e ,  193 1~1111. 

Culter brevicauda ((iiinther). 

Head 4 to 4; ; depth 3.i t o  jj ; D. 11, 7, I ; .\. 111. ~ h ,  1 or 27,  r ; 02 to 04 
scales in lateral line to caudal base and j or 4 more 011 lattrr ; I or 13 scales 
;~l)o\.e lateral line, 7 or  8 I)elo~~v; 40 to 42 11redors:iI ~ c ; ~ l e s ;  snout 3 ;  to A!; i r ~  11e;ld 
fro111 111111er jaw t i p ;  eye -1; t c ~  4:; ~t~ ; tx i l l a r j~  52 to 3 2 ;  interorl)ital ,;H to 4 ;  11e:rd 
\vidtl~ 2 :, to 2 : .  Snout conic, long as wide. M;~xillary equals 01. sliglitljr lo~lgcr 
tli:ui s ~ ~ o u t .  Interorl~ital  conic. Scales with 7 to 1" weak :~,pical r ad ia t i~~g  striae ; 
;j to 70 apical circuli. L)orsal inserted about mid\vay I)et\vee~i mitldlc or frolit of 

eyc ancl caudal base ; first b r a ~ ~ c h e d  ray 1 4  ill total 11e;,d le11gtl1 ; first I>railclled 
; t~ial  ray 2 ; least depth of caudal peduncle equals its length 01 2: to 21  in Ilend ; 
I)ectoral r $ ; ventral I: to 14. R r o \ v ~ l i ~ I ~  almve, side5 :l~ld I)elo\v \vith silvery 

rcflcctio~~s.  'r\\,o exn~~lples ,  I 77 to 185 111111 

Siniperca chuatsi (Hasilc\vsky) 

3Iandarin Fish. 

He:rtl 2.; l o  rll ; del)t11 2 4  to ; n. x I I ,  1 4  ; .\. 111, r, ; :filo~it I i l l  11e"d 

nleasured f r o ~ ~ t  ulll>er jaw ti l l ;  eye 5; to  hl, ; nlasil la~y 1; ; iriterorbilal (1; to 8 ;  
I~ead \vidth 12 t o  2 .  1,east deptli of caudal pedll~~cle eq t~ r l s  its lengtl~ or 1: to i! 

ill total head 1e11zth : fifth dorsal spine r $  to 2 :  ; eigl~tll rlol.;:ll rny 2; to 2 ;  : secolltl 
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anal spine 2;  t o  33; second anal ray 23 to 28; pectoral 2:; ventral 2-t" to z i .  
Dark streak from snout tip to eye and bcck along opercle edge above, then sloping 
up towards base of spinous dorsal. Blackish blotches in dorsals, anals and caudal, 
paired fins immaculate. Two examples, 153 to 207 mm. 

OPHICEPHALIDAE. 

Ophicephalus pekinensis Basilewsky. 
Head z$ to . 1 ;  depth 5 to  54 ; D. 48 or 49; -4. 33 ;  scales 63 or 64 in lateral 

line to caudal base and 4 more in latter ; q or 10 scales above lateral line, 9 or 10 

below; 30  to 32 predorsal scales; snout 54 to  5$ in head measured from snout 
tip; eye 7 ;  maxillary 2$ to  24; interorbital 54 t o  54. Head width 2-t6 to 2; in 
total head length. Xedian scales on top of head scarcely larger than those on 
occiput or sides of head. Least depth of caudal peduncle 34 t o  3; in head;  tenth 
dorsal ray liA6 to 42 ; tenth anal ray 32 t o  3:;  caudal 19 ; pectoral 24;  ventral 3 t o  

,<a. Two examples, 180 to 182 mm. 

Channa fasciata Steindachner. 

Head 3::; depth 5&;  D. 47;  A. 28; scales 53 in lateral line to  caudal base and 
.; more on latter ; 7 scales ahove lateral line and 8 below ; 17 predorsal scales ; snout 

in head from upper jaw tip ; eye 6:; maxillary 2 ;  ; interorbital 3$. Head 
11:idth I+ in its total length. Snout broadly convex, length half i ts  width. Maxil- 
lary extends slightlv heyontl eye ; expalision about I+ in eye. 1,ower jaw very 
slightly projects. Rather narrow bands of fine teeth in jaws ; same large broad short 
teeth on palatines and few small ones across vomer. Interorbital broad and 
slightly convex. Gill-rakers as IIT and VI short low broad tubercles. Gill-filaments 
short, though tnucli higher tllan tuberculate rakers or 2 in eye. Scales with 18 
basal radiating striae, circuli fine ; scales in top of head medianly much larger than 
on occiput and cheeks. Dorsal begins slightly behind base of pectoral; forty- 
sixth ray 2 ;  in head. ;\rial origin about ~nidway between front eye edge and caudi~l 
hase; twenty-seventh ray 3+ in head. 1,east depth of candal peduncle 2;: in head ; 

caudal fin 14 ; pectoral I$. 
Brown, paler to whitish on under surface of head and belly. Seven or eight 

blackish bars on back and dow11 on sides, above slightly inclined forward. Black 
ocellus, with narrocv pale border a t  base of upper caudal lobe on caudal peduncle, 
Sides of head and trunk with scattered bright pale spots, most distinct on lowel. 
half of body. Scattered pale spots on dorsal basally, otherwise fin brownish like other 
fins. Two dark streaks loligitudinally in postocular, from hind edge of eye. Both 
dorsal and anal darker ter~ninally than hasally. One example, 133 mm. 

ANABANTIDAE. 

Polyacanthus opercularis (Linnk). 
Head .j , depth 2) to 2 ;  ; D. XIV to XVII, 6 ; A. XVI to  X X I ,  11 ; scales 28 

lrom shoulder to caudal base medianly ; 14 scales transversely between dorsal anal 
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origins ; r9 or 20   r re dorsal scales ; snout 4 to 4; in head mea.;r~red from upl)er jal\. 

t i p ;  eye j t o  3:1 ; maxillary ,3+ to 4 ; interorbital j to , J , - ~ L ~ .  Head width 12 to z i l l  its 
total  length. 1,nrgely dull b ro~rn .  Rlack opercrllar blotch tlistinct. Two exmnples, 
49 and 50 mm. 

In  a note on this species I)y Fowler and Rean ' by sl i l) l) i~~g a line of type 
ahead the  last line on 11. 316 should follo\v as the second line o11 1). 3'7 

TETRODONTIDAE 

Spheroides ocellatus (Osbeck.) 
Head 3: ; depth contracted 3% ; L). V. I.; ; .A. IV, 1.3 ; snorlt L$ in heat1 ; eyc 

7: ; mouth width 33 ; interorbital 2 ; head width 14. One example, 1 2 2  111111. 

GORIIDAE. 
Eleotris obscura Schlegel. 

Head 2; t o  2 9 ;  depth 44 t o  j : n. VIII-I ,  9, I ; A.  I ,  8, I or I ,  7,  I ; scales 38 01. 

,;q in median lateral series to caudal base and 4 to  6 more 011 latter ; 1-1 to 16 scales 

transversely ; 28 to 37 predorsal scales ; snout 34 t o  4 in head ; eye h to 7 ; n~~xillar!. 
1; t o  24 ; interorbital 31, t o  4. 

Rody elongate, depressed forward and trunk con~pressed. Caudal peduncle 
con~pressed, least depth 14 t o  I $  in i ts  length or 3:: t o  3; in total head length. 

Head width 1% t o  I! its length. Snout broadly depressed, width 2 its length. 
Eye impinging on upper profile, centre a t  first q in total head length. Mouth large. 
lower jaw slightly protruded. Lips broad. Broad bands of strong, simple, conic teeth 
in ja\\ls; none on palate. Tongue truncate, entire and free in front. Plaxill:lr!. rea- 
ches opposite eye. Front nostril in short tube about last Eo~lrth of snout ; hind one 
nlid\vay between front one and eye. Interorbital depressed, level, orbits little 
elevated each side. Gill rakers a s  2 + 8 broad, short, asperous tubercles, greatly 
less than gill filaments, which 13 in eye. 

Cheek with j horizontal close-set small bead like papillae, all joining 1)elow frollt 
edge of eye t o  give up  short preorbital projection and uppermost sending up branch 
close along hind eye edge, giving line posteriorly towards upper end of gill-opening. 
with another line along inner orbital margin of interorbital forward to groove of 
upper lip ; cluster of snlall pavillae each side of snout tip, another ahove nostril each 
side of premaxillary processes and third about and below front nostril ; ~ . o \ \ ~  of 
papillae vertically close behind preopercle edge on opercle : also a l o l ~ ~  ~~reoperclc 
groove another row extended forward over mandible, where another closelv 11;lr~llel 
follows forward till each side of symphysis ; cluster behind sympl~ysis e:lch side ('Ii 

chin. 
Scales on body anteriorly stnall, becoming larger on caud:ll petjnllclc. ; hm:11i 

scales on cheek and caudal base ; mandible, snout, lower surface of head, I)l.east 
lniddle of belly naked ; basal radiating striae 17 or 18 ; apical denticle~,  41 + -I1 ; 

circuli moderate. 
~- - -  - -  

-- ~ -~ 

I P r o ~ .  [I.  S. Nnl. Mwr. I , V I I I ,  p. 3 1 6  ( l o ~ ~ ) .  
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IiEVISION OF THE JAPANESE SPECIES OF THE GENUS CORRT(:IILd.  

Pilsbry ill 1907 published a monograph dealing \\lit11 the Japanese species of the  
genus C O Y ~ ~ C M I N ,  Meg. V.  WIuhlfeldt, I ~ u t  was not able to deal with a number of species 
1.r01n around Yokohanla described by various European authors. His treatment ol' 

iome of the other species was also questiolled by ;innandale when describing the 
lnolluscs of Lake Biwa. While on study leave in Europe in 10zz I took tlie oppor- 
tunity of examining as Inany of the original series and types of Japanese species of 
the earlier authors as \\,ere available f ~ r  exami~~a t ion ,  and the results of this study 
are here presented. 

Of the various collectio~is examined, I would specially note the  types and other 
specinlens in the British Museum (Natural History) London, the Berlin ilIuseum. 
where the types of V ~ I I  Martens and most of the specimens na~ned  by Reinhardt are 
l~reserverl, the Struttgnrt Museum containing the Clessin collection, and the Sencken- 
berg &Iuseum, F;r;lnkfurt-a.Main, containing the collections of tlie Dentsche Malako- 
~oologische Gesselscl~aft, Roettger, Kobelt and Moelle~idorf. I n  addition I had the  
opportu~iity of 5t11dyiug tlie large collectio~~s in the Haii~l>urg R~Iuseun~, and the private 
collections of l)r. 0. 1ieinhardt and H .  Iiolle of H e r l i ~ ~ .  For the  courtesy shown me 
and the facilities given fol. studyitlg tlie collections under their respective charges nly 
]lest thi111ks are due to  1 )r. J .  Thiele, Dr. 0. I'luchner, n r .  F. Haas, Dr. E. 1 )egner ant1 
Mr. (;. C. liobson. In  addition I also had for lily examination the collec1;ion made b ~ .  
the late L)r. N. .41inandal~ ill J a l ~ a n  in I g I j ,  and 1 nln greatly indellted to hi111 fol- 
valuable suggestions made I)y him hefore his sad death. 

After the paper was written I received a very valuable lot of paratypes and 
duplicates of Japanese Corhic~~las  fro111 Dr H. X.  Pilsbry of Philadelphia, and as  a 
result of their exan~inatiou I a111 able to  fully confirm the results I had arrived a t  from 
I1lY study of Dr. Pilsbry's descriptions and figures. I have to express here n ~ y  great 
llldebtedness to 1)r. I'ils1~1.v for his generosity in sending me these .;pecimens for t l ~ e  
Indian RIuseuln. 

Corbicula transversa von Martens. 
1877. Corbicrrl~r lnrrrsvevsn V ~ I I  hlartel~s.  Sil~~rrrpsbcr (;c\. .V~r!rtr. Frerrrrrlc Nerlitt. 1,. 120.  

1877 Cyrcrr~r \ ' oko l r f l r r~~r~~r~r . s i~ ,  So\\rerl,y, ('IIJICII. Icorr. X X ,  1)l.  s i i ,  fig. 5 5 .  
1878. C'orhicrrln ovnlrs. Reil~hartlt  (r~cr l 'r i~ne) ,  Jnhrl~. 11~~1r/s~.lr. .llrrl[rk. (;e.s. \', 1). 102 p1. \., fig. 5. 
1878. Corbiorln lmrrsoevsn. ('. L)o~)tilziat~rr. C1essi11, b1arti11i and Chel1111. (.olrth.-('ol~. ('~cliriet~rr. 

pp. 195, 197, 1'1. sssv i i i ,  figs. 13, 14 and p l .  s s s i x ,  fg .4 .  
7 Cyrorn Irrrrrss!rrs~r. Corl~icrtlrr Dorrr~lzi(rr~,r. K o l ~ e l t .  .-lhh. S<.rrck. !Vrrl. Crs. X I .  pi). 440. 442, 

pI. ssi, fig. L. 
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As a result of my examination of the type of C. lransvrvsn vol~ Martens, 
( ' .  ovalis Reinhardt and C. doenitziana Clessin, I have come to the conclusion that all 
of them belong to the same species. From the description and figure of C. yokoha- 
tnaensis Sowerby, I am of opinion, that this species is also synonymous with van 
Martens's species. Unfortunately the type of this latter species, which ought to have 
been in the British Museum, London, could not, inspite of careful search, be found. 

C. transversa, as Clessin rightly pointed out, has nothing to do with Prime's 
C. ovalis. Reinhardt was led to calling his own specimens, and those of von Martens's 
(:. transver,sa, C. ovalis by comparison with a specimen in the Paetel collection labelled 
as such, and now preserved in the Berlin Museum. This specimen. which I have seen, 
is not a Japanese shell, and is, like many other specimens in the Paetel collection, 
wrongly labelled. Prime's unique type-shell of C. ovalis of unknown habitat, from 
the Cuming collection is preserved in the British Museum, London. I t  is a sub-equi- 
lateral shell with very fine ribs regularly arranged on the outer surface, and inspite of 

the eroded shell, it shows a fairly prominent umbo. The Yokohama shells on the 
other hand are markedly inequilateral with the posterior side drawn out into a beak- 
shaped area, irregularly ribbed, the ribs rather strong and much fewer in number ; the 
interspaces much broader and the'uinbones somewhat depressed. Pilsbry ' wrongly 
:,ttributes this species to Clessin, and, quite ignoring Clessin's remarks, still consiclers 
it as beillg the same as Prime's C:. ovalis. 

This species is rather rare, and the only shells I have seen are the type-shells of 
\-oil Martens and Clessin, and those referred to in Reinhardt's paper (loc. cat.). 

Re1atio~zslcips:-The species is allied to C. leana Prime and C. nlvata Reinhardt, 
but is easily distinguished by its shape, sculpture and the depressed umbones. 

Corbicula sandai Reinhardt. 

(Plate XXII, figs. 1-5.) 
1878. Corbicuh Sandai,  Reinhardt, op.  cit., p. 187, pl, v ,  fig. 2. 
1878. Covbiorla Snndai, Clessin, ofi. cil . ,  p. 193, pl. xxxviii, figs. 11, rz. 
1870. ( , ' y ve~a  Sawdai, Kobelt. op. cit . ,  p. 437, pl. xx, fig. 3. 
1qo7. (:orbicula sandaa and C. viola, Pilsbry, Aptnol. Zool. JaPon. V I ,  pp. 157, 158, pl. rii, 

figs. 17-18, 7-10. 
ro10. Corbiculrr sandai and C .  viola, Annandale, !I.lern. As. Soc. Rcngnl. V I ,  p. 51. P I .  i i i ,  

figs. 10-12. 

An examination of Reinhardt's type-shells and large numbers of shells of this 
species in various collection.: inentiol~ed in the introduction and a paratype 11f 

(.. viola Pilsbry has resulted in my uniting viola with snjtdai. Pilsbry's observation.; 

regarding the distinguishing characters of C.  viola from C. sajrdoi are not correct; his 
statement "differing from C. japonensis and C ,  sa~rdrri by the developmellt of ribs 
over the whole median portion of the valves " is not bourne out either by ~einhardt ' s  
description or his type-shells. In the Latin diagnosis of the species he says ''costis 

- -. - .- - - - . - - - . - . . . 
- - 

1 Pilabry, Anno:. Z w l .  Jopon. V I ,  p. 154 (IW7). 
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remotis regularil>us ohtecta " anrl further elaborates in the German description " I)ic. 
Ollerfl$che der sehr dicken Scllnle ist  nit regel~~zassigen, weit (iiber 1 m ~ n . )  VOII einander 
.711ste~lellclen, concentrische~~, ziemlich stark l iervortretende~~ Rippen l~ rdeck t ,  (ca. 18). 
die ill der Nahe des Hinterratirls sic11 xie~nlicli pltitzlich \vie geknickt nnch ohen ]lie- 
geil." Tilis character o f  the r i b l ~ i ~ ~ g  is quite constnilt in the large series examined I)!. 
Ille, except that  in some of tlle ~nediun-sized shells the rills become fainter j ~ ~ s t  1,efore 
IlendiIlg upwards near the posterior 1llargi11; the shells in such esn~nples  appear as 
being nearly su~ooth  in this region, but in no case have I found a sl~ecimen with thc 
Inedia~l portion of the valves s~nooth .  

C. snr~dn i  is a very varial~le species. T11e young shells are nearly symmetrical, 
h ~ l t  become more and more asy~n~netricnl  wit11 age. 'Sroung and ~nediu~n-sized shells 

correspond ill outline to  the figures of Reinhardt, Pilsbry's figures j and 8, and 
Annandale's 1011, 11 and 12, older shells are like Pilsbry's figures 0 ,  10, 17 and 18, and 
the fully-grown shells resemble the one figured by Annandale as rotr. The largest 
shells \\rhic11 I have seen are still Illore asy~nmetrical. They are more elongate \\?it11 a 
narrow, 1.ving-like, clraw~l-out posterior margin, which is distinctly t r~uicate .  The 
sculpture on this region is of the type described by Pilsbry for his newr species 
C .  71ioln. 

The colour of the shells is also very variable. NIostly the young shells are lemon- 
yellonr in colour, but  \\fit11 age this is replaced by brown with only traces of yellow, 
while full-grown specimens are black. The nacre below the pallial line is shinning 
violet, and dull whitish grey above it, but  in some shells i t  is of a light salmon colour 
with only streaks of violet shining through. The shells also vary to soine extent in 
t,hickness. 

Reinhardt's largest specimen was 24 mm. in length, t ha t  of Pilsbry's was 2 j inm.,  
while those collected by Dr. A4nnandale were a s  much as  31m111. long. The largest 
specimen hefore ine from the Haniburg Museum, presented to the institution by Herr 
Lenz from collections made by liim in 1896 near Sita, Omi, Lake Bi\va, is 34 mm. 
long. 

The type-series was obtained from near Kyoto, while the very large series 
examined by me were all collected a t  different places and times in 1,ake Riwa in the 
same district. 

Rclalionshifis :--C. snndni  is allied to C. jafioizico Prime, but  is distinguished by 
the less shining periostracum, the differeut sculpture and the shape of the shells. 
Kobelt ( o f i  cit., p.  438) considered i t  t o  be allied to the Chinese C. cyreizi/ovmis 
Prime. 

Fischer and L3autzenberg's ' record oE C. sandai  from Indo-China does not appear 
to Ilc correct :ls the species is true Japanese, being confined to  the southern part of 
Japan proper, and not occurring north of 1,ake Biwa. 

. -. ~ . .  . . .~. - ~ . ~- 

' Pisrbrr anrl I ) a ~ ~ t z r l l h e r ~ ,  J4issinrz Pavie I n d , , - ( ' h i r , ~  I l l ,  p ,442 (loo,+). 
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Corbicula  japonica Prime. 

(Plate XXII, figs. 6, 7.) 
('orbicrrlrr /rrpr~rricn. Pr i~ne .  . -1?1r t .  I-yc. N n f .  H i t l .  New Y o r k .  \'ITI. p .  OX. k. 1.5. 
('orbiorla ,lrr/orricn. I 'li~ne. . - Ir~er .  Jorrr?~ Cor~clt. I T ,  p. 132. 
('orbicrr!(r bilorwris, Keil~hnrdt, Silzlnrgber.  Ges. !Vnt. Frerrrrrl<.. 1,. 711. 

Corhicrrln biforrrris. von Rlnrtc~~s,  id .  p. 119. 
(:orbir.rrln hiforrrris. Reinl~ardt, o p .  cit., p. 189, pl. v, fig. 3 .  
('orbirrrln ,Jnporricn runt1 (:. hilormis, Clessir~. oh. cil . .  pp. 170. r04. pl. XXX, figs. 7. S. 

111. xsxviii.  figs, 15, 16. 
C?~rorrr hiforrnis and Corbicrtln , /npor~icu, Kobelt, o p .  tit., 1)p. 438. 4.43, 1'1. xsi fig. 3. 
Corhicrrln , lupo~l icn ,  I'ilsbry o p .  cit., p. 157. 
(-orbicrrln rripporfeirsis and  var. delicrr/r~ln, Pilshry, op.  cit . .  I,]). 159. 160, pl. vii figs. 3, 4, 
11, 12. 

111 spite of the fact t ha t  Prime hiinself later ' considered his (:. jnfiorricLt to Ile 
s!7~lunymous with Lamarck's C. or,ierztalis, I have, after examination of 1,anlarck's 

type-specimen of the latter species, decided to  consider i t  as a distinct species. Tile 
shape, sculpture and the colour are quite distinctive, and there seems to be I I ~  

justification for uniting the  two species. An examination of a very large series of 
shells fl.om Osaka, Yeddo, Yokohama, Tokyo, Uweno Lake, and Sandai-gawa, 
Satsuma, Kiushiti Island has led me to  the conclusion tha t  Reinhardt's species 
hilormis is also hased on full-grown shells of C. jafionicn. The differences in the 
for111 and shape of the shells (for example Prime's description reads " shell is 
transversely oval, subtrigonal, nearly equilateral ", while the shells descril~rd by 
lieinhardt are triangular rounded, with unequal sides, the anterior side being 
smaller than the  posterior) disappear when a large series is examined. The 
sculpture also is very variable. The shining varnished epidermis is a very good 
tliagnostic character of the species; i t  varies in colour from I>rowil of various shades 
to  black The nymphs are broad and nearly s~noo th  while the double laterals of the 
right valve have the t\vo teeth of the same size. 

I'ri~ne's description of the  species is hased on young shells only, and does not 
correspond ill a11 respects with his poor figures of the species. Reinhardt's descrip- 
tion, on the other hand, is hased on a large series of shells of all ages, and does not 
need any amplification. 

Prime gave " Japonia " as the type-locality of the species, while ~e inha rd t ' s  
specimens probably came from Yedo. Von Martens collected large series of shells 

from Yokollama, and,  as remarked above, the  species seems to be Ividely distributed 
in Central Japan. 

Relaljollshi$s :--The species though allied to  C.  oricrttalis (1,anl.) is quite distinct. 
Of the  other Japanese species of C o r h i c ~ / a  it is allied to C,'. sandai Reinhardt, but 

differs in theshape, sculpture, the shining varnishy epidermis, and the hinge of the 
shells. 

-- 

I Prime, A l l , ~ .  L y c r u ~ ~ l  N a l .  His!. NCIU Yovk. X p. 1 8 8  (1874) 
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Corbicula leana Prime. 

(Plate XXII ,  figs. 8-11.) 

Corbictrla Leonu. Prime, op.  c i t . ,  p. 68,  fig. 14. 
Corhictrlrr Lenlru. I'rirue, ofi. ci l . ,  p. 132. 
fyre,lo (Corbicttln) Lcana, vo11 AIartells ( in  pt.) oh. cil. p. 119. 
(:orhicir!tr hcxr~ln, Reinhardt ( ~ t e c  Prime) op .  cil . ,  p. 193, pl. I,, fig. b .  

Corbicrtlir L ~ o ~ r l r .  Clessin, o p .  cil . ,  p. 169 pl. XXX, figs. 5 ,  6 .  
('orbiotltt Len~tir. and Cyre~tn $ernlrt. Kohelt. oh. cil . ,  pp. 443, 440: 1'1. SS, lig. 2 .  

('orbicttlo ieolrrr. I'ilsbry, op. cil., p. 1j-j. pl. vii, figs. 5 .  0. 
C'o~bictrlir orlltodo~~lrr, id., ibid. ,  p. ~ j b ,  pl. vii, figs. I,  2. 

With a paratype of ( ' ,  o r t h o d o r ~ t n  Pilsbry and a large series of specimens fro111 
Yokohania, Yodogawa, Osaka, Hinga, Kiushiu Island and Lake Hiwa near Otsu, 
Omi, I can find no differences between Prime's C. lennci and Pilsbry's C. o u t h o d o ~ r l a .  

Prime's description \vas ;tpparently drawn up fro111 ~nedium-sized shells, \r;l~ile Pilsbry 
descrit,ecl his new species from large, full-grown shells. I n  the large series before me 
I have sliells n~hich correspo~ld to both, and the shells of intermediate sizes bridge 
over the gap between them. In  lieillhardt's collection I have also see11 shells 
identified as C. Pcxntci Prinle ;lud referred to under tl~i.; name ill his paper cited ; 
these are also speci~nens of (.'. l c a ? ~ n .  

Prime's and Pilsbry's descriptions are very detailed, and I have nothing furtller 
to add to them. 

R ~ 1 n t i o r t s h i f i s : - C .  k n l ~ t r  I'rime is closely allied to C. / ~ I L W Z L I ~ C ~ I  (Miill.), and is 
probably all insular for111 of this Chinese species, but  tlle large size, the truncate 
posterior side and the sculpture are quite sufficient to distinguish i t  as tlistinct. Of 
the other Japanese species i t  is allied to  C. trlrnttr lieinhardt. 

Pilsbry's i~~clusion of ('. rcirziarirr and (,'. s trrz~rr~ir~ctr  ill the s y ~ ~ o n y ~ ~ l y  of this 
species is certainly incorrect. 

var. sadoensis ( Pilsbry). 

(Plate XXII ,  figs. 12-14.) 
1901. ( or/~ict~/it  ~itdo~r~.\t.\, l'ilshry, IJri~c. .lcfld. l\'il/. Scl. ~ ' i~ i / a~~c lp I t i r t ,  11. 400. 
1907. ('orbictrln \~r~lrrcttsz.\ l'ilshry, o p ,  cil . .  p.  158, p1. vii, hgs. I j ,  16. 

With a paratype alld large series of Pilsbry's sc ldoetrs is  from Sado Island 
collected by Iblessrs. FaLer ancl Voigt, in 1S94 and now preserved in the Hanlburg 
Museulil, hefore me I find tha t  t l ~ i s  is only an insular variety of (:. letlrcrr. 

The external striations 011 \vhicll Pilsbry lays so n l ~ l c l ~  stress are very variable, 
and ill  sllclls fro111 tlic sallle locality o ~ l c  finds shells l~aving the striae eitlier 
very tlellsely arranged as in the tyl)e of s t t d o c t ~ s i ~ ,  or Illore widely apart as ill l c ~ c r r t ~ .  
r ,  
111~ ulllbolles also arc, in uIIRrorI1 specime~ls, similar, and so are the hinge anti 
the n~ l l l~ lhs .  Tlle sllells are slightly smaller, and this along with the so~ne\vllat closcr 

are tile only two distinguishing characters of the variety. The species is 
somewhat variable in form, shells fro111 the same locality often vary co~~siderably  
In outline. 
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Corbicula atrata lieinhardt. 

(Plate XXIJ, figs. 15. 10.) 

1877. Corhioi!n I-sn~ra, van TiIartens ( 11rc Prime, in  P a r t )  op. ci l . ,  11. I IO.  

1Sj8. ~'orbioil!i fi,sco/r~ \.ar. crlr~rl~r, Keinhardt. op. c i ! . ,  11. r c ) ~ .  pl, \. f ~ .  4. 
1878. I'orbioil~r .llarlc~~rii, C. 12cir~irr11n. C'lrssi~~, oh .  (it., p.196. 131. SSS\IIII. liqs. 1 7 ,  18, 

ant1 pl. XXXIX,.figs. 8, 9. 
r8i.c). Cvre111i :Inrleirsii and Corbicfrl(r Kei~~irr~rri. Kol>c,lt. op. cil.. ,311.. 441 442, pl. XX, lig. 5 .  

This species was considered by Reinhardt to  be a variety of C. /fdscatn 
I'rime. Clessin rightly considered it t o  be distinct from the Chinese species, 

nrithout reason gave it the new name C'. .l/lnrtc~lsi. He  also described another 
sllell of this species under the  name ('. Rei~zirrrln. 

lieinhardt's description is fairly complete and accurate except for the sculpture 
and I, therefore, append the  following note. The you~ig  shells and half-grow11 
illdividuals have the whole of the outer surEace covered by rather fine, regular, 
rollcentric ribs, bu t  in older specii~le~ls the sculpture becomes coarser and irregular. 

Normal shells are thick, and have a fairly strong I~inge, but  in other cases 
I)oth the hinge and the shell, apparelltly through corrosion due to the saline nature 
of the  water in which they are founcl become much tliinner. This is well sho\\ln in a 
lot of shells collected by Mr. Fredrick Stearns ailcl hearing the label "Yokohama 
'Side-flats." T l ~ i s  series was lent t o  rile for study by Herr H. Rolle of Rerlin, and 
is i~ l teres t i l~g in tha t  i t  shows a gradation in the thick and thin nature of t l ~ e  shell.: 
and the  hinge. 

.~\s ~ ~ o t e d  al~o\le, 110th of Clessin's species--t~~trrfejlsr' and rrilcin~rn---are hased on  
specinlcns of trlrtritr, and I see 110 justification for altering tllc name. 

I~cltrtr'r,tl.sl~i~s :--The species is ne;~rly allied to  ( ' .  lctrrrtr I 'ril~~e, 1)~lt  is distinguislled 
1)). the  shells being 1nuc11 smaller and thinner, Illore ecjuilateral and somewhat ro~~llde(I- 
trigonal, \v i t l~  a much nreaker a~~crl narron1er 11i11ge and the rills ou the surface 1nuc11 
tiller aiicl more closely set .  

Corbicula straminea, Reinhardt. 

(Plate XXII ,  figs. 1.7, IS.) 

IS?? .  f O Y / , I ~ I I / O  , \ / r t i ~ ~ i i ~ f c ~ i ,  I<ei~tltar(lt, OF. cil , 11. 7 0 .  
rSjS.  ( ' ~ ~ r / ~ i c ~ i / ~ i  . d r ~ r ~ ~ i i ~ i i ! n ,  l< r i r i l i :~ r t l t ,  op ci l .  11.  186  ] ) I .  \,. lix. I .  

1S78. ('IJV/JICII/!I  . \ / ~ ( ~ I I I ~ I I ~ ~ ~ I ,  Clessit~. oh. 1.11,. 1) .  TI).;, 111, xxxviii. ti@ t j .  10 

18jq. ( ' \ , Y C I I I I  . \ I ~ I I I I I ~ I I ~ R ,  Kol~e l t .  op. cil.. 1 , .  430, ] > I .  xx. l iz.  4. 

l'ilsbry inclutled this sllecies doulltfully in the synonyllly of f ' .  l!.rrn~r I'rinlc, 
1)ecause fro111 the descriptioi~ and figures Ile coultl 11ot find ;uljr 111ateria1 diferellces 
bet\veen it ;uld the young shells of f,'. lcng~tr. I l ~ a v e  exalllined shells of the t).Ile- 

series ill the l l e r l i ~ ~  Museu~n and 1)r. I ieinl~ardt 's  collectio~l, and have compared the111 
with tlic s l ~ t : c i ~ n e ~ ~  figured by Clessill and  low' ~)reser\letl ill the Struttgart l'Illselll1l. 
I 11ave esa~llinetl also :l large series from I:clslli~~~i, Y;l~rlasl~ir(~,  C 'c~~tra l  Jnl1a11 c()llccted 
by 1,eiir io 1895 and p r e s e ~ ~ t e d  to tlle Han111urg blusealn, a ~ ~ d  find l i l ~ ~ l f  llllill)le 

;Igree wit11 I'ilsbry's coaclus io~~s .  U a f o r t o ~ l a t e I ~  ~ei~ib; l rc l t ' s  f i g ~ r e s  01 the specier;l"r 
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very poor, ;~ntl  give a very wrong idea of the s b p e  of the species. Kobelt 's figure is 
ollly a copy of Keiuhardt's and Clessin's figures, as is often the case, represeut anything 
but the sl~ells figured. 

The shells of this species are not, as one ~vould be inclined to believe fro111 all 
exa~n iua t io~~  of Reinhardt's figure, trigonal, but  are much less l~ igl~el .  than 1o11g ; 
~ i e i ~ ~ h a r d t ' s  descriptio~~ of " langlich rund" is much more applicable. This is the 
snlallest of the Japauese Corbiculas, the largest specirnen before me being only 141n1n. 
long; l<ei~iliardt's largest speci~nen was 161n1n. long. The shell for this group of 
small-sized Corbiculas is rather stout,  and has a fairly strong hinge. The surface is 
sculptured \\lit11 strong, regular and co~~cen t r i c  striae, which are separated by wide 
interspaces. I have notl~ing further to add to  @he original description of the species 
by Kei~iliardt. 

Iielotioirs/ l i~s :----Tl~e species, with its fo rn~  iiwrilieizsis, is quite distinct from any 
otl~er of the Japanese Corl)iculas, and is probably related to  sonle of the  smallest forins 
found on the ~n:~inland.  

var. awajiensis (l'ilsbry). 

(Plate XXII ,  fig. I<).) 
1 0 0  I .  ('11r6ict1/(t ~ r z i ~ ( t j i c ~ t \ i < ,  l ' i lsl~ry, op. c d , .  p. 407. 
rqo7. ('orI~ict11~1 IZ?OII~IC~I>; . \ ,  I'ilsl>ry. O F .  c i l . ,  1). 159. pl. \.ii, figs. 13, 1 4 .  

'l'l~is t'or~n \\)as figured ill t l ~ e  s e c o ~ ~ d  llaper cited ahove, but Pilsbry did not add 
;ulything further to his first descril)tio~i. I have seen a paratype kindly sent rile by 
L)r. I'ilshry and t\\ro other s p e c i n ~ e ~ ~ s  from .-\\vaji Islanrl t h e  type-locality -and can 
see n o  reasoil for tlisti~~guishiug it as specifically distinct fro111 ( '  stvtrmir~c, ,~.  The only 
differe!lce.; I)et\veeu the two are tlle sliglitly 111ore elongate for111 and the little weaker 
hinge ; t l ~ e  scr~ll)ture in b ~ t l ~  cases is ic1entic;~l. I t  is 11rol)ably a dwarfed or depau- 
perated for111 of s~rrrrr~irrc~tr, ;~ntl  r111til more ~n:~tel.ial is available fol- study I propose 
t r e : ~ t i ~ ~ g  it ; IS a d i s t i ~ ~ c t  variety 



All the  figures are from direct photograpl~.; of liaturnl size except for figllres r 7 - ~ , ,  
~vhich are enlarged tnrice llatural size. 

Corbicula sandai Reinhardt. 

FIG. I.-- 1 ,ef t  valve of n young shell from Lake Riwn near Sitn, Omi. 
F~r;s. 2-5. -T,eft valve of a series of shells f r o n ~  1,nke l i ina  near Sita, Omi shon. i~l~  

the change in shape and gro~vtl i .  

Corbicula japonica Prin~e.  

FIGS 6 ,  7 :,eft valves of z sl~ells from Osaka, Central Japan 

Corbicula leana Prime. 

FIG. 8.-~--],eft valve of a middle-sized shell from H i l ~ g a ,  Kiushu Island. 
FIGS. 9, 10. -Left valves of two full-gro~vn sllells from Lake. Hiwa. near Ots11 
FIG. 11.-Right val\7e of a medium-sized shell from 1,ake Ricv;~, near Otsu. 

Corbicula leana var.  sadoensis (Pilshrv) 

FIGS. I?-14.--Riglit valves of j shells from Sado Island. 

Corbicula atrata Reinhardt. 

FIGS. I j, 16.--Right and left valves of two shells from Yokohan1:l. 

Corbicula straminea Reinhardt. 

FIGS. 17, 18.-T,eft valves of two shells from Japan (\vithout precise Ioc:~lit!.) 

Corbicula straminea var. awajiensis (Pilshr~;) .  

PIG. 1 4 . - L e f t  valve of a shell from Awaji Island. 
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This species appears to be distinguished from C. brazzeri Haswell of Australia by 
having the two branches of the third uropods equal in length. 

\Valker has recorded C. $z~sillr7 from KOSS Sea, in the Antarctic, especially 
mentioning that the branches of the uropod were of equal length, and that the 
speciinen could not, therefore, be referred to C. Orcizzerz. 

I l i s t v ib~c t io~ t .  North Atlantic, Mediterranean, Malay, Antarctic (Ross Sea). 

Perioculodes longimanus Bate and Westw. 
I'srioorlorlcs I O I L ~ I ~ I L ~ ~ ? L I C S ,  Chilton, 1921, p. 5 2 7 .  

Locali ty.  Station 2 5 .  Ban Lein Chak on connecting Channel, Tali. Sap. 
.I few specirnens. 

These specimens appear to be quite the same as those from the Chilka Lake 
referred to this species. 

Quadrivisio bengalensis Stebbing. 
!)~rirririoisio bet lgnle~lsis ,  Chiltoo, 1 0 2 1 .  1). j.37, t ex t  figure 0. 

Loc(/litzes. Station I .  Mouth of Patalung River, TalC Sap. 
,, 11. Koh Si Hah, Tale Sap. 
,, 32. Shore Collecting, Kaw Deng, Tali. Sap. 
,, 34. Shore Collecting, Kaw Yaw, Tale Sap. 
,, 35. Shore Collecting, on mainland opposite Kaw Yaw, 

Tali. Sap. 

This species seems to be quite abundant a t  Tali. Sap and was obtained from 
qeveral different localities, the specimens presenting no appreciable difference from 
those of the Chilka 1,ake 

D i s t r ~ b f l f l o ~ .  Tali. Sap ; Chilka Lake, Zanzibar. 

Niphargus chilkensis Chilton. 

Fig. I .  

.\'iFllnr.~cc\ cltzlko~.ris. Chil to~l ,  11,21, p. g j i ,  fig. q 

Locnl i t~es .  Station 3 5 .  Shore Collecting on Mainland opposite West end of Kaw 
Yaw a t  low tide, Talk Sap. 
Station 36. Inner end Singgora Channel, Tali. Sap. 

0 1 1 1 ~  one male speci~uen of this species was obtained, probably not fully 
devrlo~)ed, but it appears to be quite the same as the form found in the Chilka Lake. 

Several specilnens were taken which 1 feel pretty certain inust be the felllalc 
of this species, which had not heell recogllised before, as the sl>eci~llells from tile 
Chilka Lake were 11ot Ilulllerous and those e x a ~ i ~ i ~ ~ e d  proved to he males. In these 

specil~lens tlie nntenilae are si11iil;~r to  lose of the nlnle, hut the tu l t  of sehe at t 'le 
end of the seco~~tl  joint of tile first alltellnae ib wn~~t iu# ,  tlir first ~~l"tl"'!"'(l 
is slightly Inore slellder t l~ali  ill tile ~liale, mid does riot show the special 1nodificatio1' 
of the I j o i ~ ~ t .  Tlir scc,,11(1 gnatI~ol,ocl ditiers "cry considerably froln the 
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~llale, tlie carpus triangular, produced on the posterior side illto a large rounded 
lobe partially overlapping the propod ; the propod ahout as broad as the  carpus, 
oval, palm oblique, not well defined. 'I'he third uropod has the two branches very 

unequal the larger one rather broad, only about twice as long as the peduncle, 
its terlnil~al joint slender, the inner I~ranch s~nal l  and rather shorter than the 
peduncle. 

1:rc:. I .  ~Viphnvgus chilke~rsls Chiltoli 
n. 1:irst gnathopod of iemale. 
b .  Second gnathopod of female. 
c. 'I'hird urol~od of female. 

Allied forins have been described froin the Philippitie Islands and from New 
S o ~ i t l ~  Wales in Australia. 

L ) i s t ~ i h ~ . ~ t i o n .  Chilka Lake, Tali. Sap. 

Talorchestia gracilis Dana. 

7'rrlorthr.\lin guncilis, I)nl~a.  1852-55, 1). 861.  
7'. I I I I I ~ / C I I . Y ~ ~ .  C11ilto11. '11)21, 1). 541. 

Loc.trlit\l. Station -12. Shore Collectitig a t  Kaw Deng inside mouth of Lake, 
'I'alC Sap. 

One specimen, a male with greatly e1ong:ited second antennae. 
Speci~nens received solne time ago from Professor C. F. Baker of 1,os Bauos. 

l'llilippine Isla~ids, sllow that  this species which was described in the Cliilka Lake 
:lll~phipoda under the name of T .  rr tnr tercs i i  is uudoubtedly the saine as Dana's 
7'. gv t rc i l i s  originally described fro111 Ralabac Passage, Philippines. 111 tlie fully 
grown 1na1e.s the scco~ld a n t e n ~ ~ a e  are greatly elongated and very slender ; t l ~ e  
form ligllrecl from the Chilka Lake was perhaps not quite fully developed, t111t1 
it5 identity with L)ana's species was therefore not recoguisecl a t  the  time. 

l ~ i l i r .  'l'ale S:tl) ; Cllilka 1,ake ; Philippine Islancls. 
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Hyale brevipes Chevreux. 
Hvalr b r e v ~ f m  Cl~ilLol~, 1 9 2 1 ,  1). 545. 

Locality. Station 5. 4 mile E.N.E. of mouth of Pata lu i~g R., Tali. Sap. TWO, 
,, 11. Koh Si Hah,  Tali: Sap.  Several. 

Only a few specimens of this species were in the collection, hut they seem 
h undoubtedly to  be the same as  the forms examined froni the Chilka Lake. 

Distributiorz. Tald Sap ;  Indian Ocean. 

Grandidierella megnae (Giles.) 

Fig. 2. 

( ; r i i ~ ld id ie rc l ln  t ~ ~ e j i r r t r ~ ,  Chilton, 1921, 11. 548, fig. 10. 
, , , I attersall, 1922, p. 455, pl. 19, figs. 1-12.  

Localities. Station 21. Across Channel from Singgora, Tali: Sap. 4& metres. 

,, 29. Shore Collecting a t  Ban Hua Wang on Koh Yaio, Tali. 
S a p  

,, 31. Shore Collecting a t  Kaw Yaw, Tali. Sap. 
, 37. Inner end of Singgora Channel, Tali: Sap. 

This species was obtained from several localities and various stages were 
collected, but  I think they are all referable to  this species which is already known to 
occur in Madagascar and on the coasts of India and China. The second gnathopod 

I ;  2 ,  ; I I I ~ / ,  1 1  ( i s )  l:irst s~lnt l~ol)o( l  oi ~ n : ~ l c ,  wit11 p()rtion I n O ~ ~  
highly 111:lgnilic(l. 

of the  male varies very much in appearance a t  different stages of its developlnent 
and shows also some actual variation ill form, thus the one represe~~ted in fig. 2 

shows a uuinber of teeth-like projections on the hinder margin of the p1-013()(1 
which do not seen1 to  be represented in the forms exaniinecl frorn the Chilka I4akc. 

i s l ~ i t i o ~ .  Madagascar, Hay of Hengal, Chilka I,ake, Talk Sap. China. 
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Grandidierella gilesi Chilton. 
Grandirlierella gidesi, Chilton, 1921, p. 552. 

Loct~lities. Patani River, below town, Siamese Malay States. Water fresh, 
but probably subject to tidal influence. 5-2-16. One specimen. 
Station 32. Shore collecting a t  Raw Deng, just inside mouth of 

lake, Tali. Sap. 
,, 34. Shore collecting a t  Kaw Yaw, Tali. Sap. 

This species was obtained a t  two stations, in two case along with the  preceding 
species. Various stages in the growth of the males were noticed, but  none of them 
show any real distinction froin the Chilka Lake forms. 

Distributzo~z. Tale Sap, Chilka Sap. 

Photis longicaudata Bate and Westw. ? 

lJAolis lo~tg~cnudata,  Chilton, 1921, p. 554. 

A few sinall specimens similar to those obtained from the Chilka Lake. 
Localities. Station 23. East  Channel between Kaw Yaw and mainland. 

,, 29. Shore Collecting a t  Ban Hua Wang on Koh Yaio. 
,, 34. Shore Collecting a t  Raw Yaw. 

Podoceropsis insignis, sp. nov. 

Fig. 3. 

Locality. Station 27. Four specimens, length about 4 mm. 
!llale.-First antenna with the second joint of the peduncle longer than either 

the first or third ; flagelluin about as long as peduncle, of about 12 joints ; accessory 
flagellum minute, one-jointed; under surface of the whole antenna densely haired. 
The second antenna much longer and stouter than the first, the last two joints 
of the peduncle subequal, the penultimate being slightly the broader ; under surface 
of both densely fringed with long hairs and setules; flagelluin about as long as 
peduncle, 1.3-jointed. First gnathopod with carpus and propod subequal, oval, palm 
oblique, slightly convex, not well defined, margin of palm and of the concave s~lrface 
of the finger very minutely serrate. Second gnathopod with propod very large, 
as long as the basal joint, broad, palm not defined, but  bearing two sharp teeth 
with a deep depression between them, and a rounded lobe near the base of the 
finger; finger very large, strongly curved, about as long as the propod with 
slightly projection on the inner side t.owards the base. 

Fcmc11r.-The female differs from the male in having the second ante~lna  
modified, but onlv about as stout as the upper. First gnathopod similar 

to that of the male, hut slightly more slender, second gnathopod with the carpus 
ahout h ~ l f  the length of the propocl, triangular, propod narrow, oval, palm nearly 
straight, about half the length of the propod, not defined, margin of palm and 
concave lnargin of finger nliilutely serrate as in first gnathopod of male. 
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FIG. .3. T'odoceropsis insignis, sp. nov. 

n .  First Antenna o f  ~nale .  
b. Secontl Ante~uia of tuale. 
c .  First gnathopod of male. 
d .  Second gnathopod of male. 
c .  Second gnathopod of female. 

Corophium crassicorne Bruz. 
Locnlity.  Station 36. Fishing stake at  inner end of Singgorn Chanrlel 2 metres 

in dense mud, Tale Sap. 
Only one specimen was obtained. This may, possibly be the same as C. 

tvicreo9zy.x Stebbing,' but I can find no character of sufficient importance to distinguish 
it from the specimens found in New Zealand, Europe and elsewhere which I have 
identified with C. cvassicorrzc Bruz. Since my paper referred to was written, I 
have also received specimens from Australia which seem to me to be the same. 
On the other hand Dr. K. Stephensen in a paper recently published distinguishes 
between the species C. ~ r c h e v z ~ s i c ~ m ~  Costa, C. bo~zrcellii M-Edw. and C.cvnssicovftr 
Bruz., saying that  the three are very often confused, but that the last is very 
easily recognisable, " the  female with its very broad second antennae, and both 
sexes with the acute lateral lobes of the head (see Sars, 1895, pl. zzo)." 111 

the paper Dr. Stephensen describes the male of C. Oon~rrllii M-Edw. \vhicl~ has 
been previously unkno~vn. 

-- --- - - 
1 Chilto~i. d1c.111. I r l d i ~ i r i  I ~ ~ J ~ . \ P J I I J I ,  \', p.  5.55 (1!)23). 
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INDEX TO SCIENTIFIC NAMES. 

1N.B.-AII Asterisk ( * )  preceding a llalne deuotes a new subspecies or variety, a dagger ( t )  a new species, a double 
dagger ($ )  a new genus; synonyms are printed in italics.] 

A 
Abrall~idil~ae. 514. 
Acantl~opsis. 46.1, 408. 
:\canthorhodeus asmussi. 5o(1. 
Acetes, 226, 295. 
- eryt:~raeus, 225, 205. 290. 
- indicus, 223. 295, 296. 
-- japonicus, 221, 223, 225, 205, 296. 408. 

.-\cheilognatI~us, 421. 
- cyonostig~l~a, 421 
Acotvlea, 190. 
Acromitus, 109. 
- r ;~ l>a~~cha tu ,  104. 1o.j 

Actiuiaria, IUS 

Xcti~~obdella. 174. 
- anllecte~ls. 174. 
- inccluian~~ulata. 174. 

Actheria, 34. 
:\etol)atis nari~lari.  405. 
A~lauropsis, r 13. 
..llcyonellea. to. 22. 

r~lcyonitliidae. 22. 
Alcyonidi~iln, 20. 22. ,yj. 
- 111ytiIi. 15, 2.3. 

- 1>0lyou111, 2.l. 

Alderia ~noclest:~, 179. 
Alectis gallus, 484. 
.4llocr1ris, 271. 272. 
- si~rr~r.\is. 271, 272. 

.\ll)i~ci(l;~c, 27.i. 
Xll~lleus, 273. 
- ~)alutlicol;~. 21.3. 224. 273. 

.\l~ll)nssidac. 485, 
Alllh:~ssis con~nlersol~i, 485. 480. 
:\~11orpl1i11o~)sis, 195, 100. 
- cxca\.alls. 101, 107, 108, 19q. 

.A~~~url>hinopsis excavalls digitifera, 1c)0. 
* +xcavalls robillsonii, 196. 198. 
Amphilochus hrunneus, 533. 
Aniphipoda, 04, 437, 438. 440. 456, 5.i.:. 
Anabal~tidae, 483. 517. 
.4grnhas sca~rderis, 483. 
Xlinbns t es tud i~~eus ,  4tl.i. 
1 ..lucyrobdella, 174. 
t - biwae, 159, 160. 169, 175. 4 1 7  
.\uguilla japooica, 500. 
Anguillidae, 506. 
hnisomysis, 413, 414. 
.- australis, 414. 
- bifurcata. 414. 
- ijili~ai, 40.5, 400. 413. 414. 
- l a~~~e l l i cauda .  414. 

- laticauda. 414. 
- mista, 414. 
Al~isops, 82. 
h ~ ~ i ~ u l e l l a ,  103, 104, l u j ,  106, IUH. 113. 
- gcrnmata, 104, I 16. 

Al~odo:~ta.  48, 49, 54. 03, 70, 107. .;I(?. 

- calipygo', 42, 4'). 55. 59. (15. [j1(>. ,317 
- woodialla, 20, 35, 42, 49. 55. 50. 59, 167, 307 

Aoodontosto~na cliacunda, 481. 
Autlielura renlipes, 4.30. 
Al~thuridae. 438. 
Aoridae, 455. 456. 
Apodes. 463, 466. 
Apogon hyalosonla. 485, 500 
Apogol~idae. 485. 
Apseudes, 407. 4 1 5  

I 
- talpa, 415. 
,lpseuditlac, 415. 
Arac~u~idi id;~c.  27, 28. 

, Ar: rc I i~~ id~u~n .  27. 
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.4rachnidiuln, irregulare, 27. 
Arachnoidea. 27. 
- protecta, 28. 
- ray-lankesteri, 28. 

Arca, 318. 
- granosa, 318. 
- granulosa minuta, 318, 319. 

Xriidae. 467. 
.hius arius, 468. 
- ~nacronotacantl~us, 468. 
- n~aculatus, 467. 468. 
Ascoglossa, 179. 
Asellidae, 415. 
.lsel!ota, 415. 
Asellus, 405, 415, 410, 418. 4"). 
- aquaticus, 405, 406, 415, 410. 417, 418, 4.38. 
- Ailgt.ndor/ii, 41O. 417. 

f Asznathia, 104, 105, 106. 109, 113, 114. 
t - piscatoris. 104, 114. 115. 
Assi~ninea 303. 312. 
- francesiae, 303, j13. 
- hae~uatina.  313. 
- scalaris, 302, 303, 312, 313. 

Xssi~nineidae. 302, 312. 
Atya wycki, 276. 
Atyidae, 274. 
.ityloides. 438, 442. 44.3. 445, 45'. 
- assimilis, 442. 
- aucklandicus. 44.3. 
- australis. 442. 
- brevicornis, 443. 
- calceolata. 44.1. 
- fontana, 44% 443, 444. 

- gabrieli, 442. 443, 444, 445. 
t - i a p o ~ ~ i c a ,  437, 443, 444. 45" 
- lo~igicorl~is, 443. 
- serraticautla, 442, 443. 

..ltylopsis ~nage l la~~ica ,  443. 

.lulophorus. 93. 

.\ustralella le~~denleldi .  I I 1. 

Asinelliclae, 1q5, 198. 
B 

Hasridae, 468. 
Haikalia, 69. 
- flori, hq. 
- sul,rylin~lrica. 09. 
-- tcnuict~sta. 00. 

- wrzr-sniouskii. 00. 

I3nlallus. 249, .I10 
13arl)illae. jol). 

Barbus schlegeli, 510. 
- (Labeobarbus) tambroides, 471. 
- (Puntius) bulu, 470, 501. 
- (Puntius) javanicus, 470. 

- (Puntius) sumatranus, 470. 
Barentsia, 15. 
- discreta, 15. 
- gracilis, 15. 
- (Ascopodaria). 17 

Batrachia, 121. 
13dellocephala annandalei, 417, 
Bellia crassicollis, 169. 
Belone cancila, 47 I .  
Helonidae, 471. 
Belostomatidae, 77, 82. 
Henedictia, 69. 

- fluminalis, 103, 104, 105, 111, 180. 
I3ithi11ella, 70. 
Hithynia. 45, 54, 68, 70, jo2, 305, 300, 311, 3x8. 
- chinensis, 305, 306. 

- striatula, 55, 5b, 57, 61, jor ,  302, jog, job. 
- striatula japonica, 42, 45, 56, 53, 60, 305. 

Bzthyttzs tuppo~lensis,  258. 
Hla~lfordii noso~hora ,  306, 307 
I3lattidae. 343. 
13lattiliae, 347, 353, 357. 
Bo~lellia viridis, 329, 334. 
Hothidae, 476. 
13othrioneurum. 87, 33. 

I~ranchioclrilus, 9.3. 
- hortensis, 94. 
I{rancliiur:r, 8h, 87, 89, 32 3.5 
- pleurotheca, 92. 
- sowerbyi, 85, 86, 87, 89, Oo, YL. lo' 
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Caecidothea, richardso~~ae, 418. 
-- smithsii, 418. 
- stygia, 418 
Calathura norvegica, 439. 
Callianassidae. 254. 
Callichrous bimaculatus, 467, 501. 
Calliiln pitlchm, 146. 
Calyculina, 52. 
Calyptoblastea, 111. 
Canlpanularia, I 11. 
- serrulata. 103, 104, tog, III. 112. 
- serrulatella, 112. 

Campanulariidae, 111. 

Campanulina, 105, 112. 
- ceylollensis, 103, 104, 105, 112. 

Ca~npanulinidae. 112. 

Camptandrium. 229. 
- sexdentatu~n. 223, 224. 220. 
Cnmptoceras. 56. 
Carangidae, 484. 
Caranx carangus. 484. 
- djeddaba, 4Rg. 
- galllls, 484. 
- (Selar) djcddrrbn. 485. 

Carassius auratus. 5oP 
Carcharinidae, 464. 
Caridea. 255. 272. 
Caridiaa, 273, 274, 28" 286. 420. 
- brachydactyln, 279. 
*- brachydactvla pcninsularis, 225. 279, 280, 

281. 292. 
- brevirostris, 287. 
- davidi. 287. 
- de~~t icu la ta ,  221. 280. 287, 288. 
*- de~~t icu la ta  sinensis, 222,  270. 287. 288. 
- ~racilirostris. Z Z ~ ,  282, 284. 285, 280. 

- gracillima. 223, 285. 286. 
- laevis, 289. 
- leucosticta. 27O. 
- nilotica, 276. 277. 278, 279, 281. 
- ~iilolicri be~lgalertsis. 275, 27% 
- ~~ilot icn gr:~cilil)cs, ,222, 275, 270, 278. 281, 

470. 
*- nilotica ~nacrophora, zz,j, 277. 270. 
- ~~i lo t i ca  paucip;~rn. ,279. 
- nitoliclla wvcki, 276. 270. 
- I)nrel)are~~sia. 201. 

- p:~rvirostris. LOI. 
- i)asatlc~~ae, 287. 
- propillqua, 223, 224, 225, 274, 275. 

Caridina, richtersii, 289 
- serrata, 222, 289, 290, 291. 
- serratirostris, 290, 291. 
- weberi, 292. - weberi sumatrensis, 225, 287, 292. - wyckii ~racili+es,  275, 279. 
Caridinicola, 289, 293. 
Carnosa, 20, 22. 
Cercotmetus, 80. 
- compositus, 77, 80, 81. 
Cestracion blochi, 464. 
Cestraciontidae, 464. 
Chaetogaster, 85, 87. 
t - annandalei, 85, 88. 
- lirnnaei, 85. 
- spongillae, 8 j. 
C h a ~ l ~ ~ a  fasciata, 5 17. 
Chanodichthys bramula, 514 
Charybdis, 250. 

- (Goniosoina) nfiwis, 25o  

- (Goniosomn) cal l ta~~nssn,  250 
- (Goniosomn) crrrcifera, 250. 
Cheilostomata, 15. 
Chela oxvgastroides. 469. 
Chelisoches, 342. - morio, 342, 343. 
Chelisochidae. 342. 
Chiridotea. 426. 
Chiriscus. 424. 
Chirocentridae, 4 8 0  
L'hiroce~~trus dorab, 480, ;no. 501 
1 Chitaspis. 16. 
t - athleticus, 15. 17, 18 
clhoanomphalus. 43, 54. 56, 57, 71 
- japonicus, 42, 44, 55, 59. 60. 
- jnpotticus perslrinl~il~r.\, 42. 44, 61). 
- westerlundianus. 69 
Chorine~nus lysa~l .  484 
- tala, 484. 

Clarias batrncnus, 467, 500. 501 
Clariidae. 467. 
Clnvitlae, 107, 110. 
Cleantiella. 434, 425. 427. 4.3- 
Clealitiella isopus, 427, 428. 
Cleantis, 425, 426. 4 2 7  428, 430. 
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Cleautis, heat l~i i ,  42b, 4'7, -12% 

- isopus. 4 2 5  426, 427. 
- jnponica, 420, 427, 4 3 0  
- linearis, 425, 426, 427. 
- occidentalis, 426, 4-27, 
- planicauda, 426, 427, 430. 
- strasseni, 425, 426, 427, 42H 
- tubicola, 426, 427. 

Clepsine ortrala rugosa, 167. 
Clibaoarius, 254, 
- longitarsis, 223, 224, 254. 
- padaoensis. 225. 254. 

Clionidae. 19b. 
Clistocoeloma. 241. 
- merguiense, 225, 241. 

('lrrpea (Alosa)  kn~lapfrrln, 480. 
- (.4losa) foli ,  480. 

Clupeidae. 480. 
Clytia, 112. 

- serrulata, I I I .  112. 

Cohitidae, 468. 
Cobitididae, 508. 
Coelent erata ,  103. 
Coilia clupeoicles, 505. 
- dussu~nieri,  482. 

Colidotea, 424. 
Collichthys lucidus, 5o j .  
Colon~astix brazieri, 534. 

- pusilla, 533. 534. 
Congridae, 466. 
Copidoplana, 191. 
- paradoxa. IOU, 101, 192. 

Corbicula, 51, 54, 02, 03.  (15, 07, 
lbb,  317, j l 8 ,  52.3. 520. 

- atrata ,  524. 527. 528. 
- ctwajiegrsis. 529. 

- bi/onnis,  520. 
- cyrenifornlis. 525. 

- doerritziann, 524. 
- f lu~ t~ inea .  318, 527. 

- iuscata, 528. 
- /liscala alrctln, 528. 
- japonica, 525, 520. 

- japonensis, 524. 
- largill ievf~. 67, -517. 318. 
- leana, 524, 527. 528. 
- leana sadocnsis. 527. 
- r t~ar l c r~c~ i ,  528. 
- rrifipo~rorsis, 52f1. 
- ~ r i $ f i o ~ n r s i s  delicalrflir. 526. 

Corbicula, orientalis, 520. 
- ovtkorlonln, 527. 
- oualis, 523, 524. 
- fierafn, 527. 
- reiniana, 527, 5zH 

. - sadoerlsis, 52 7. 
- snndai. 42, 51, 55, 50, 57. 5") 01, 0.3, 71, .ii% 

317, 524, 525, 526. - straminea, 527. 528. 529. 
- straminea awajiensis, 529. 
- tenuistriata, 67, 71 
- transversa, 523, 524. 
- viola, 41, 42, 40, 51. 52, 5 s  59, 01. 0.1, b4, 

6.5, 524. 525, 
Cordylophora, 107, 110. 

- lacustris, 29, I O , ~ ,  105, 107, IIU, 316. 
- whiteleggci, 107, 110. 

Corixidae, 77, 82. 
Coropl~iun~ acherusicu~~l ,  5j8.  
- bonnellii, 5 38. 

- crassicor~~e,  538 
- triaeonyx, 538. 
Cortispongilla. 214 
- barroisi. 196, 214. 

Corvospo~l~i l la ,  213. 
- hurmanica, 213. 
- hur~nanica bornbaye~~sis .  213. 

- caunteri,  213. 
- u l t i n ~ a ,  213 

- ultinla spillosa, 21.5. 

Coryd i i~~ae ,  353, 157. 
Corynidae, lob. 
Cotylea, r g l .  
('oulieuellir, 271, 272. 
Crabyzos, 424, 425. 
Craspedacustrs, 107, IUS, Ioy. 113. 
- kawaii, 108. 
- sowerbyi, 107, 1o9. 

Craspedon~n~a ta ,  190. 
Crusiops, 492. 
- capernta, 491, 4')'. 
Criodri l i~~ae,  86, 98. 
Criodrilus, 87, 98. 
t - bat l~ybates ,  85, 60, 87, 90. 
.- l acuun~ ,  87. 
Cristaria, 47, 48, 54, 02, 
- I~erculea, 47, ,302. 
- plicata, 42, 48, 55% 50% 5% 02, ('31 64.  
(',i\lrrrio rc i~r i i~~ri t ,  48. 
- spatiosa, 42, 48- 55. 59. 
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Crustacea, 221. 437- 
Cryptomysis. 414. - lanlellicauda. 414. 
Cryptozoon, 22. 

Ctenogobius alcocki. 4 0 4  501. 
- cyli~~driceps. 494. 501. 
Cte~lophora, 103. 116. 
Ctenops vittattls. 482. 500. 
Cte~~ostonlata. Ig. 19, 20. 21. 2 2 .  

Culter I~rcvicanda. 510. 
- hypselonotus. 515. 
Cultricuh~s kneri. j rg .  
Cyatl~ura. 438. 440. 
- carillata. 437. 438. 4.3'). 
Cyclostrcmatitlae, 60.  

Cydippidea. I 16 
Cylindroeciidae. 27, 28. 
Cylindroeciuln, 27. 
- papnensls. 27. 
Cynlothoidae, 410. 
Cynoglossidae, 4 7 6  
Cynoglossus, 505. 
- ahbreviatus. jog. 
- lingua, 476. 

Cyprinidae, 469, 508. 
Cyprininae, 508. 
Cyprinodootidae, 482. 
Cyprinoidea, 463, 468. 
('yrenn biformis. 521,. 
- pcnntn, 527. 
- strndni, 524. 
- slmnr;ncn, 528. 
- I~flnsversn,  523. 
- vokohnmnnansis, 523, 524. 
- (Corbicrrln) learr,~.  527. 

Cyreiiida~. 42. 51. ,302, 317. 

D 
L)amonia reevesii, 174. 
I )n l~~io ides  polofn, 480. 
Ilatnioitles cluadrifasciatus. 480 
I )ecapocla, 221. 
- Natantia. 2 5 5  

I)ermaptera. 342. 
1)cnnogcnys. 403, 471 
L)ero. 03. 
I)icyrlncoryne, 104. 105, 100. 
- lil:unc~~tata, 104, 107. 

I) levlm~nnre~rn.  ,175, 370. - unn~rnrlnlei. ~ 8 0 ,  380. 

1 L>oripl)c. 253. 
- astuta, 223, 25.1 
Dnrippidae, 2 5 5  

I)ororomn chncrrndn. 481. 
I Dorosomidae. 481. 
' Dosilia, 213. 
j - plumosa. 205. 213 
' Dotilla, 227. 

-- fenestrata, 228. - n~yctiroides, 228. 
- sulcata, 228. 

Drepanidae, 490. 
Dussu~nieria acuta, 481. 
I)ussun~ieriidae, 481. 

E 
Ehalia, 250. 

i Eclieneidae, 498. 
Echeneis neucrates, 4 9 8  
E c l ~ i ~ ~ o p l a ~ i a  celerrima, 187 
Echiuroidea, 324. 
Echiuroids 323. 

Ectoprocta, 19. 
I Edotia, 424. 
I Edwardsia t i~ictr ix ,  104. 
I Eleotritlae, 491. 

Eleolris a ~ n b o i ~ r e n s i s .  492. 
- capernla, 491. 

I - mperalrcs, 491 



Engraulis mystax, 481. 
Enhydrina valakadien, 23. 
Enhydris hardwickii. 24 
Enidotea, 424. 
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Eiitoprocta, rg. 17. 
Ephydatia. 204. 212. 
Ephydatia. blernbingia, 205. 207, 213 
- bogorensis, 201, 202, 205. 207, 213. 
- fluviatilis, 212. 
- fluviatilis hi~nalayensis, 212 

- fluviatilis intha, 212. 

- fluviatilis syriaca, 212 

- fortis, 212. 
- goriaevii, 213 
- meyeni, 201, 204, 212. 
- uiulleri. 199, zoo, 212. 
- mulleri japonica, zoo, 212. 

- olchonensis, 213. 
- ramsayi, 213. 

- semispongi~fr ,  202, 211 

Ercolania, 179. 
Ericlisonella, 424, 427, 428 
Erichsonia. 427. 
Eriocheir, 229, 231 
- japonicus, 221, 231, 232. 
- leptognathus, 222, 232. 
- rectus, 232. 
- sineusis, 222, 231, 232, 242. 

- sinensis, 231 

Eucopidae. 103, 112. 
Eunapius, 202, 210, 211. 
Eurym~nerus,  424. 
Euspongilla. 201. 207. 210. 

- geei, 514. 

Exosphaeroma, 406, 421. 
t - chinensis, 406, 407, 423. 
- orego~iensis, 406, 421, 422. 423. 

F 
Forella pcdicdlata, 24. 
Flabellifera, 419, 438. 
Fluminina, 53. 
Fluta alba, 506. 
Fluvidraco fluvidraco, 507 
Fossarina, 53. 
Fossarulus, 310. 
Fusania ensarca, 513. 

Gainlnarus. 445, 446, 448, 449, 450, 451. 
t- annandalei, 4.37, 438, 445, 448, 449, 450, 

451. 
- antipodeus, 449. 450. 

- argaeus, 450. 

australis, 449. 
barri~igtonensis. 445. 449. 450, 
breweri, 449, 450 i caecus, 449. 

I - capeusis, 449. 
) - chevreuxi, 449. 
1 - crassicornis, 441) 
1 - haasei, 449. 
( - lirnnaeus, 449. 
- nigroculus, 449. 
- polymorphus, 450. 

/ - pribilofensis, 449. 
I - proplnquus, 449, 450. 

( t - pulex. 437, 438, 445, 44'9, 451 
I - pungens, 450. 
f - purpurascens, 449, 450 
I - ramellus, 438, 4 4 9  450 
- ripensis, 449, 450 

I - sarsii. 449. ~ - sowinskii, 449, 450. 

, - tetrachantus, 449. 
I - tunitanus, 448. 

-- zadtlach~, 449 
Gastropods. 42, 68 70. 101 $ 0 3  104 
Gastrosaccinae, 407 
Gastrosaccus. 407. 
- vulgaris, 405, 40h, 407 

Cazza ininuta, 48j. 
Gecarcinucinae, 241, 242. 240, 248. 
Gelasi~nus, 227. 
- annulipes, 223, 227 
Georgichthys, 514 
- scaphignathus, 513. 
Geoscolecidae, 86, 87, 9b, 98. 
Geotelphusa, 242, 245, 24k 
- dehanna. 245. 

I - kuhlt, 242, 248. 
Gerres, 485. 1 - llamentosus. 487. 
- lucidus, 487. 
Gerridae, 487- 
Gerrinae, 79. 
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Geryonidae, 110. 
Gitanopsis, 533. 
Glossiphonia, 168, 172. 173. - complaoata, 1 7 5  
- lata. 160, 167. 175- 
- mar~inatn. 167. 
- sinaragdi~in, 161). 166. 175. 
Glossiphonidae, 100. 160, 170, 172. 155 
Glossogobius circiunspectus. 493. 
- giuris. 494. 
- kokius. 493, 494. 
Glyphidodon caelestitrrrs. 49L 
Glyphisodoil caelestinus. 491. 
Glyptidotea, 424, 4 2 5  
Glyptonotinae, 424. 
Glyptoiiotus, 426. 
Gnathopogon, 421. 
Gobiidae, 493, 518. 
Gobioninae, 511. 
Gobius alcocki, 494. 
- caninus, 519. 

- circumspectus, 493. 
- kokius, 493. 
Gossea, 113. 
Grandidierella, 455. 
- bon~lieri, 455, 456. 

- gilesi, 456, 533, 537. - n~ahafalensis, 456, 536. 

- inegnae, 437, 455, 456, 536. 
Grapsidae, 229. 
Grapsinae, 229. 
Grapsus, 229. 
- strigosus, 223, 229. 

- (Eriocheir) japonicirs, 231. 
Gymnoblastea, 110. 
Gymnolaernata, 19. 
Cyraulus, 304. 
Gyrostoma ~laucuin ,  I 04. 

H 
Haemopis, 161, 163, 164, 165. - (Aulastoma), 101. 

Halcyo~iellea, 22. 
Halianthus liinnicola, 104 
Halicarriiios Iacustris, 226. 
Halobates, 80. 
- flaviventris, 80 

- sexualia, 77, 79, 80. 
Hampala inacrolepitlota. 470 
Haploscleridae, 105, 197. 

/ Haplotaxis, 86. 
liarpedon nehereus. 1o0. I .  ( Hel~cc, 241. 

' - tride~is, 221. 241. i Helobdella stag~ialis. 175. 
, Hemiclepsis, 159. 169. I - cas~ninna, ~ ( i o ,  167. 1 7 5  ,317. 

inarqiuata. 160. 1 h 7  169. 171, 17i .  
- slamensis. rho, 1h7. 

Hemiptera, 77. 
Hetnirhamphidae, 471. 
Hcmirha~i~phus giintlieri. 472. 
- inelanurus. 472. 
- unifasciatus. 472. 

Her~i~aea ,  180. 
Hermaeidae, 179, 182. 
Herpobdella, 165, 166. 
.- atomaria, 165. 
- octoculatn, 16s. 
- octoculata atomnria, 1 7 5  

I - testacea, 160, 165, 17.5. 

i Herpobdellidae, 160. 165, 1 7 5  
f Hcterogen, 399. 
t - turris. 400, 40' 

I Heteromeyenia. 213. 
! - kawainurae, zoo, 2 1 3  

, Heterolnysis intermedia, 413. 
1 Hilsa kanagurta, 480, 501. 
- toli, 480. 
Hirudinea, 64, 159, 164. 
Hirudinidae, 160, I 7 5  1 Hirudo. 16.3. 

j - laevis, 160. 
1 - mnrginata, 167. 
- nippoiiia. 175. ' Hislopia, 15, 20, 22, 27. 33, 34. 1 - cambodgiensis, 15. 3.3, 34. IS. 36. 317. 
- ~acustris, 33, 34, 35, 36. 

I t- malapensis, 15. 33, 34, 35. 37. 
- ~noiiiliforrnis, 33, 34, 36. 

placoides, 33, 34. 

I Hislopiidae, 20, 21, 22, 27, 28, 33. 
Homoeoga~nia, 353, 357. 
Hyale brevipes, 536. 
Hvalella dybowskii. 450. 
- jelskii, 450. 

Hydra, 107, 108. 
-- oligactis. 10;. 

- viridis, 107. 
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1Hytll.a. \.uIg;~~.is. 107. 
Hytlrobiidae, 42. 45. 301. jog. 
Hydro~nctr idae,  77. 
Hydrozoa. ~ n j .  110. 
H,y!orrrrrir :rir~trrlosn. 142. 
- leblo;loss(r. 140. 
- rr~crcrodoclvln. 14.3. 

- iricobnriensis. 142. 
- pipie~ls. 144. 
- Iyl!eri. 141. 

H y ~ i i e n i c ~ ~ s  kreffti. 220. 
- rostrat :~.  226. 
Hymenosolnatidae. 22h. 
Hypoloplius s c p l i e ~ ~ ,  4b j ,  500. 
H~lx~I>l~tl~aln~ichthyinae, 511. 
1 - I y p o p h t h a l ~ n i c h t h ~  ~noli t r ix ,  j r r .  
- nobilis, 512. 

Hyl~or l i an~phus  sine~lsis. jog. 
Hypsol)ia, 302, 30.3, 305, ,106- 
- humida, 303, 306, 307, 308. 
t - ~ninuscula. joz, 303, 306, 307. 
- uosophora, 303, 306. 
Hyriopsis, 47, 54, 62, ('3. 
- herculea, 4R. 
- scllleqeli. 41. 4 2  47, 55, 57. 59, 62, 05. 

I 
Icl~tllyol~clellidae, 1ho. 170. 174. 
Trht~lyoxellus, 421. 
- japonensis, 400. 421. 
Icl(~tra .  424, 420. 
- (Zenobia) danai. 426. 
- (Zenobia) whyml~eri.  420. 

Idoteidiie, 424. 
Ilyodrilus coccineus, 91. 
Irrrte cr\~lortensis. I1 2 .  

- p(rlkcnsis, 112. 

Isopoda. 04. 405, 415, 437. 4.38, 53.3. 

K 
Kaloula pulchra. 7 ,  10, 121. 146. 1.52, 15.1, 
I<otrtynmrr, job. 
: Kawamuria. 80,  87, 89. 
t- japonica. R5. 89, 02. 

Kirkaldya, 77. 
Kol,eltococklea, hc]. 
Kteagromysis lllegalops, 414. 

L 
l~~beobrrrbrrs lnnrbroides, 477 
],accotrcphes griseus, R n .  

1,accotrephes ruber. Ho. 
I . an~e l l ib ra~~c l~ ia ta .  42, 47, 00. 62, OH, 70. 

302, 315. 
1,anceolaria 49. 54, 0 3 .  1'5. 
- bilirata, 42, 49, 5.5. 56. 57. 59. 
- oxyrliynclia. 42. 49. 50, 55, 50. 59. 

Lates calcarifcr. 480. 
Latidae, 486. 
1,axosuberites lacustris, 106. 
Leander, 222, 225, 226, 268, 420. 
- annandalei, 222, ~(38.  
- fluminicola, 270, 
- modestus. 222. 201, 268. 209, 273. 
- paucidens. 221, 270, 271, 419. 

- pota~niscus, 225. 270. 
- se~nmelinki. 225. 208. 2b9, 277. 
- squilla, 269. 

- styliferus, 106, zzh, 2bH. 
- tenuipes, 100. 222, 268. 

Lecythoconcha, 401. 
- japonica, 401. 
- malleata 401. 
- sclateri, 401. 

Leiognathidae, 4R5. 
Leiognathus, 485. 
- equulus, 485, 500. 
Lepidocephalus hasselti, 468. 
Leptamphopus, 442. 
Leptantbura faurei, 439. 
- tenuis, 439. 
Leptobrnchittm boel!geri, 1.55 
- hnssdlii, 153. 

I.eptostomn edenlulrrm. rho. 
- pigrrcnt, 160. 
I,euciscinae, 513- 
Leucophaea, 358. 
- striata, 342. 34.1, .15& .1(12. 
I,eucosiidae, 250. 
Leucosiinae, 250. 
Leucosolna chinensc. 505, So(1. 

I,igia, 430. 
- exotica. 407, 4.10. 
I,igiidae, 430. 
I,i~nnaea, 43, 54, 68, 7". ,304, 
- clessini, 301, ,304, 
- japonica, 42, 43, 55, 563 59. 
- pervia. 42, 43, 55, 563 6' 
Lilnnaeidae, 42, 439 301, 3O4. 
r.imnnew clessan~, 304. 
- japoniocs, 43. 
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- pervius, 43. 

Litnnocnida, 107, 108, 100 

- indica, roj ,  108 
- rhodesiae, 108. 
- tanganikae, 108. 
Lirnnocodium, 107, 11.3. 

I,imnodrilus, 93, 94, 95. 
- gotoi, 93. 94. 9 5 9 6 .  
- socialis, 85, 89. 93, 94. 05. oh. 

- willeyi, 94, 96. 
Limnorlytes nigroviltatrrs, 144 
Li~nulus ~noluccanus, 24. 
Liocassis lor~girostris, jo7 
Liotelphusa. 242, 248. 
Liriope, 116. 
- rosacea. I o j ,  112, 113. II(). 

Lithotis, 42, j4, 56. 
- japonica. 42. 4.3, 5.5, 57, 50. 00. 71 

Lobotidae, 486, 
1,oxosomaticlae. I 7. 
I,oxoso~natoides. 16, 17. 18, 100. 
Lucifer, 296. 
- hanseni, zzj ,  224, 296. 
Lumbricidar, 87. 
Lutianidae. 487. 
Lutianus johni, 487. 

Jlacrones nemurus. 468. 
- nigriceps, 468. 

Macrophthallninae, 220. 
Macrotre~na caligans. 466. 

Macrura. 438  445, 451. 
Jfarotias, 106, 108. r r j  114. 
Margarya. 313, 401. 
Mastace~nbelidae. 474, 501, 51'). 

* - a r ~ ~ ~ a t u s  lavus, 474. 
t- c~rcu~ncinctus. .' 17.7. 
- sinensis. j19. 

Jledusne, 104. 

- hasseltii, 153. 
- kmpii, 155. 

- major, r jj. 

' Megalophrys, 111ootana. I j0, 1 5 4  155. 
- parva, 155. 
- robusta. 155. 

Jfegalopidae, 479. 
>legalops cyprinoides, 470 
Steixaeria. 190. 

, - furva, 190. 191. 192. 
1 Melania. 44, 54, 55, 67, 69. 70, 304. ,318. 

I - biwae, 42, 45, j j ,  59. 60. 

i - cancellata, 301, 304. 305. 
, - erythrozoua, 30 j .  
- iaponicn, 45. ' - ;ibertina. 42. 44, 45. jj, 56, 50, 00. 61, 65. 

i 70. 
- ,nult;grnilosrc. 42. 44, 4 b  s j ,  j9. 62. 6.1, 64- 

1 65. 
- ningpoensis, 304, 305. i - niponica. 42, 44, 45, jj, 59. 00. 

1 - reirliana hidachiensis. 5 j. 
I - retifera, 44. 61. 
- tuberculata, 70, jo j. 

' - (Semisulcospira) tnultigra~losa. 44. 
JIelaniae, 305. 

' Xlelaniidae, 42, 44, 301. 304. 
JIela~lopsis, 70. 
blembranipora bengaleusis, 19. 

, - hippopus, 19, 24. 

.IIcnippe (Myomenippe) graitrrlosn, 249. 
>Ienippinae, 249. 
Xlesidotea, 426. 
llesidoteinae, 424  
.Melnpenezcs n@ais, 294. 
- brevicoriris, 294. 

I - nronoceros, 294. 
>Ietopograpsus, 230. 

I - maculatus, 223, 225. 230. 
- messor, 223, 230. 
- quadridentatus. 225, 230. 

JIetridiinae. 106. 
hletridiunl schillerianu~n, 104, 10h 
Meye,tin crctfevi/orrrris, 211. 

- mmsayi, 213. 

' XIicrapocryptes. 495, 501. 
1 - brachypterus, 495. 
- fragilis, 495. 

I Slicrodentopus ulegliae. 45('. 
I hlicrohydra, 107, 108, 113. 
I - ryderi, 107, 109. 

I Jlicrohyla, 151. 
1 - achatina. 121, r jo ,  I j I .  
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Microhyla, berdnlorei, 151. 
- ornata, 121, 151. 

>ficronecta lucina, 82. 
- merope, 82. 
hIicropercops clabryi, 505. 
hIicrophis, 463, 474. 
t - annarldalei. 472, 473, 474. 
- Iloaja, 473. 474. 

\Iicrorasbora, 470. 
.\Iicrovelia (Kirkaldya). 77. 

t - (Kirkaldya) sexualis, 77, 78. 
Jli~nobdella, 159. 
- japonica, 160, 166, 175. 

.\Iinous n~onodactylus, jog. 
Jliroblatta, 353. 
- petrophila, 357. 

t - silphoides, 342% JS.%. 357. 
J l i s~urnus  anguillicaudatus. 508. 
Jlodiola, 303. 315 
- cambodjensis, 315, 316. 

- lacustris, 29, 110, ,102, 315. 316. 
- striatula, 315. 

- watsoni. 31,;. 
\Iollusca, 41, 301, 303. 
-. Nudibranchiata, 179. 

JIonaxonellida, 195. 
\Ionoculodes, 440, 442. 
- h a n s e ~ ~ i ,  4411. 
- kroyeri. 440. 

t - lin~nophilus. 4.37. 4.38, 440. 
- longirostris. 440. 
JIo~~opteridae.  500. 
JIonopterns albus. 405. 
Mugil d~~ssumieri ,  48.3. 501. 
Mugilidae, 48.3. 
SIullidae. 487 
hluraena (C;ym~~otlloras) l~ictn.  460- 

- (Gvmnothorax) thyrsoidea, 4f10 
Murae~~esos  t:ilal~oll, 460. 
Jfuroenidae. 466. 
JIyliobatidae. 465. 
\fylolrucisu= atr i l~in~lis ,  505. 
J I y o ~ ~ ~ e ~ i i p p e ,  240. 
- granulosa. 225. 24~).  

\ Iyoso~~la ,  rh. 17. 
JIyriol)hyllu~~~. .<or. 
Mvriothcli~~ae, ro(1. 

\lysida. 407. 
Mysidacea. 4 0 5  407  414. 4.37. 
Jlysidae. 407. 

Mys~nae, 408. 
' Mysini, 409, 414. 
' Mysis uwatschensis, 412. 
I _ Myt~l~dae ,  . .  302, 315. ; hlytilus martensi, 315. 
f 1 Myxohdella, 165. ' t -aonandalei, 159, 160, 101 

N 
1 Naididae, 88. 
( Nais, 9.3. 
1 Nandidae, 489. 
1 $ Nanomysis, 408, 409. 
' t - siame~lsis, 407, 409 

Nassa, 319. 
Naucoridae. 77, 81. 
Naucoris sordidus. 81 i - vividus, 81. 

( Neomysis, 410, 4 1 3  

Neoniphargus, 450, 451. 
Ncphelis testncea, 165. 
- vr~lguris, 165 
Nepidae, 77, 80. 
Neptu~lus, 250 

pelagicus. 223, 224, 250. 
Neritella, 68. I - 

I Xeritina, 70. 
Xiphargus, 450 
.- chilkensis, 5.34. 53 j. 

Nodularia. 40. 50, 54, 6 3  65, 317 
- bilirata. 71. 
- hiwae, 42. 50. 55. 59 
- dactylina, 302% 317. 
- douglasiae. 50, 167, VJ2. 3'7. 

- hirasei. 42, 50. 51% 55, 56% 50. 
- japallellsis, 42, 50, 55, 59 
- japallensis y~koha~neusis ,  50 

- ox~~vhvrrchr~s, 50. 
- I)arcedentata, 42, 55, 59. 
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Notopla~~a,  ~ n o r t e ~ ~ s e u i ,  190. 191, 192. 
Notopteridae, 482. 
Notopterus notopterus, 482 
Vudihranchiata, 179. 
Nudospongilla. 213. 
- asper, 196. 
- aster, 214. - coggi~li, 201, 213. 
- Inappa, 214. 
- reversa, 214. 
- sarasinoru~n, 213. 
- vasta. 214 

0 
Ohelia serrulata. 112 

Ocypodidae, 227, 229. 
Ocypodinae. 227. 
Oedicerotidae, 4 4 0  
Oligochaeta, 64, Hj, j j o .  
Olindiadue, I 13. 
Olindiadidae, I 13. 
Oniscoidea, 430. 
Ophicephalidae. 517. 
Ophicephalus pekinensis. 5 17. 
Ophichthyidae, 466. 
Ophiocara anlboil~cnsis, 492. 
Opisthomi, 463, 474. 
Orchestia capensis. 454. 
- parvispinosa, 454. 

Orthoptera, 343. 
Orthopteres, 341. 
Osphronernidae, 482. 
Osteochilus hasselti. 4 7 ~ .  
Oxyglossus laevis, I 21, 145, 
- laevis ~nartensi. 1 4 5  

- lima, 121. 145. 
O x y s t o ~ ~ ~ a t a ,  250. 
Oxyurichthys microlepis, 4y.5. 
()7.olxa11cl11is j an t sea~~us ,  100, 174. 

l'acl~ydicty U I I I  qlobosuol, 2 I 4. 
l'aguridae. 254. 
I'aguridea. 254. 
l'aguri~~ae, 254, 
I'alac111o11, 1o0, 255 
~ ' l l ~ f l r + n n ~ ~  ~ ~ c i ~ l i ~ o s t ~ i s ,  ~ 0 . j ~  200. 
- asperulus, 222,  rgq, LOO. 
- carcinus, 22.j. 225. 25.5. 250 .  257  
- carcinus lan~arrei. 257. 
-- tlisl~ar, 26.3. 

1 P a l a e ~ ~ ~ o n  elegans, 22). 264, 265. 
- equidens, 263. 

1 - idae, 257,263. 
lamarrei, 257. 

I = la~npropus, 225, 267, 268. 
- lanchesteri, 223, 257. 

i = longipes, 258. 
malcolmsoni, 2 55. 

- ~leglectus. 225. 265, 266. 207. 

- nipponensis, 221. 222, 258, 261, 265. 
- pilimaous, 267. 

- paucidens, 257. 
- rudis, 255. 

I - sundaicus. 223, 225, 261, 262, 263. 
/ - sundaicus bataviana, 261. ' - (Eupalaemon) rarcinus. 2 5 5  

(Eupnhemon) elegans, 264. 
(Eupalnemon) equidens, 26 j .  

- (Ezrpalaemo~t) Innchslert, z 57. I = I - (Eupnlaemon) rceglectra, 2 6 5  
- (Eupalnemon) slindaicus, 261. 
- (.Wacrobmchinm) lampropus, 267. 
- (:bfacrobmchium) pilintanus, 267. 
- (Parapalaemon) asperulus, 261. 

Palaemonetes, 271, 272, 420. 
- sinensis, 222, 272, 273, 297, 419. 

- varians, 271, 272, 273. 
Palaenlonidae, 255, 272. 
Pnllrrdicellina, 27 
Paludicella, r j ,  20, 28, 31, j j ,  36, 52. 
- articulata, 28, 29. 1 . ehrenbergii. 28. 31. 

I - elongata, 15, 29, j r ,  110, 316, 317. 

i t - pentagonalis, 15, 30. 
I l'aludicellea, 20, 27, 28. 

Paludicellidae, 20, 21, 27, 28. 
I ' a lud i~~a  boettgeri. 309. 

, - cnkzyensis. 315. 
- ingdlsiana, 46, jgy. 

, - japonica, 46. 
' -  lapillorurn, 3 13. 

- oxylropis jliponico, 46. 
, - pseutloingallsia~ia. 46. 
i - quadrata, 31.3. 
I - slelmuphovu, qb. 
' - (Bithvuin) longicornis. job. I - (Bithvrrr(r) slrintrtln, 3 0 5  
: t'nnchax p a ~ ~ c h a x ,  482. joo, 501. . 
! 

I'al~c!~lorinae, 358. 
l'aracheilog~~athus imberbis, 5 0 8  
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Paracleistostoma, 229. 
$ Paradiestrammena, 341, 364, 375, 376, 381. 394. 
- annandalei. 342. 363, 376, 377, 381, 386, 

387, 389. 394. 3 9 5  
- brevifrous, 342. 376, 381, 382. 

- feai, 342. 376. 377, 378, 381, 386. 
- gravelyi, 342- 377, 386, 389, 390. 394, 30s. - gravelyi ceylonica. 342, 390, 395. 
- gravelyi nigricauda, 342. 395. 

Paramoera, 442, 4 4 3  
- austrina, 442. 

Paraqilurus, asotus. 507. 
Paratelphusa. 242, 246, 248. - oxygona. 2 4 6  
- rnacdata. 246. 247. 

- (Liotelphusa) kuhli, 248. 
- (Liotelphusa) levis. 248. 
- (Paratelphusa) convexa. 246. 
- (Paratelphnsa) germaicii. 2 2 3  225. 247. 24% 
- (Paratelphusa) incerta, 225, 247. 

- (Paratelphusa) tridentata, 246. 
Paratya, 226, 292, 438, 445, 4 5 r  
- compressa, 221. 222, 293. 
- compressa iinprovisa. 221. 293. 
Paridotea, 424, 425. 
Pectispongilla. 212. 
- aurea, 212. 
- stellifera, 212. 

- subspinosa, 212. 
Pellona elongata. 481. 
Pelobates, 154. 
Pelocoetes, 105. 
- exul, 104. 
Penaeidae, 293. 
Peuaeidea, 293. 
Penaeinae, 293. 
Penaeopsis, 294. 
- afinis, 223, 224. 294. 
- brevicornis, 223. 294. 
- monoceros. 223, 224, 294. 
Petlaeus carinatus. 223. 224, 204. 
- indicus, 2 9 3  
- indicus merguiellsis. 22.3. 293. 
- merqniensis, 29% 
- semisw~cntws, 294. 
Pentias. 424, 425. 
I'entidotea, 424, 425. 
~er icu lodes  longi~nanus. 534. 
Perigoni~nus, 104, I I 1. 
l>eriophthaIrt~idae, 495. 

Periophthalmus koelreuteri. 495, 496. 
Periplaneta, 343, 347. 
- americana, 348, 352. 
- australasiae, 348. 

t- cavernicola. 342, 343. 347, 352  
Petasinae. I 13. 
Petasus, 113. 
I'hasgonuridae. 303.  
Philyra. 252. 
- olivacea. 223, 253. 
- sexangula, 223. 252. 

Phortis ceylonensis, 104, I I 2. 
- $trlkcnsis. I 12. 

IJhotis longicnudata, 537. 
Phoxiscrrs kikrrchii. 51.1. 
Phylactolaemata, 15, 22. 

Phyllodromia. 3 4 3  
t - nigroci~~ctn. 342. 343, ,140. 
Phyllotlromiit~ae. 34.1. 
Physa 70. 
Phytocoetes. I o j .  
- chilkaeus. 104. 
- ga~~geticus.  104. 

Pilu~nninae, 249. 
Pi lurn~~us.  24'). 

- ~nalardi, 249. 
- quadridentatus. 223, 240. 
Pilzcmnus scr,~i?rrtdfrs, 249. 

(Pnrapilrttt~nrr9) qirad~idcnlfltu~, 240. 

Piscicola. 170. 
l'isidiu~n, 52. 54, b ~ ,  O j .  00, 07, 68. 71. 
- casertaou11l4r, 52,5.$. 54, 5 5 . 5 7  50- 04,bj .  

66, hA, 417. 
- msrriant~mi inctds~~ir ,  5.;. 

' - lossari~lum, 66. 
- italicu~n, 66. 
-- japonicum, 52. 

1 - locarnense, 66. 
( - l u g a ~ ~ c ~ ~ s e ,  b6. 
- maculatu~n, 5.3. (>(I. 
- pusillun~. h6. 
- trigonnides. 53, 06. 
- ( [ ~ / t r ~ n i r ~ i n f l )  d / ~ l ) f f ~ i ~ t .  53. 170, 
~~isootlonophis horo. 4(70. 
f'lacida, 180. 
Placohtlella, I ~ O ,  I()*. l(10- 
- rugosa. rho. 1()7 1 7 5  
~~lagiostomia. 464. 
Pla~iorbis, 4.3, 44, 54. .i"4- 
- compressus, 304. 
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l"lanorbis, sai~ollrllsis. .:or. 3114. 
- (Gyrnulus) I~iwnP~lsis. 42. 44. 55, 59. 6'). 

Platacidae, 489. 
platanista, lob. 
Platax vespertilio. 4 8 0  44". 
p~a t~cepha l idae ,  491. 
platycephalus iusiriiator. 401. 

Pletholophus, 48, 54. 70. 
- reiniana, 42, 48. 55. 59. 
pleurobracl~ia, 110. 
- glohosa, 103. 
- glol~osa beogalensis, 10.3. I 17. 
- globosa ce).lonensis. I I(>. 

pleurobrachitlae. 110. 
I'lotosidae. 467. 
I'lotosus canius, 407. 
- anguillaris, 4 6 7  
Plu~nularia, 112. 
t Podoceropsis insignis. 537, 5.38. 
l'olyacanthus operculnris, 517. 
Polyclads, 185. 
Polypodium, 107. 108. 
Polyzoa, 15, 10.5. 
I'omacentridae. 401. 
Pontobdella. 170 
I'ontogeneia capensis. 44.1. 
I'ontogeneiidae, 442. 
I'ontoporeia. 450. 
- affinis, 445  

- hoyi, 4 4 5  
I'ortunidae. 250 
I'ortuninae. 250. 
I'otalnides, 319. 
- fluviatilis. 23. 
Pota~nogeton, AR. 301, 421. 
Potamolepis. 209, zro. 
- l~nrroisi, 214. 
l'otamomysis, 409. 
- assirnilis, 407. 410. 
I'ota~non. 242. 2 4 5  
- andersonianul~l. 243. 
- larnaucli, 243. 

- thagatense. 24.3. - (Geotelphusa) clehaa~~i .  221,  242. 245, 248 
- (Geotelphrrso) klrhlii, 248. 
- (Pamtelplrrrsn) cotmexus, 24h. - (Pnralelphnor) ger~nnini. 247. 

- (Paralelphrisn) incertrrs. 247. - (Pamlelphrcsn) sexprnrctatrtnt, 247. 248. 
- (P~~mlelphlcs(r) sinerrse, 247, 248. 

Polartaon, ( I 'amtelphw~) tride*rlallts. 2 4 b  
t - (Potatnon) anacoluthott. 222, 243, 244, 245. 
- (potalnon) denticulatulu. 222, 242. 
- (Pofnmon) dentic~dattrs, 242. 
- (Potamall) granulatum, 242. 243. 

(Polamon) granrclntrrs, 242. 
- - (Potamon) stoliczkanum, 225, 243. 
- (Polamonautes) dehannii, 245. 
Potamonidae, 241. 
Po tamo~~iuae ,  241, 242. 
Potsiella erccta. 31. 
l'ristolepis Easciatns, 4Hq 
L'rososthenia, 310. 
Pseudoceros, 191. 
- litoralis, 190, 191. 192. 
Pseudodon, 54, 62, 63. 
- loomisi, 42, 55, 59, 63 .  
I'seudogobio rivularis, j I I .  
- sineusis, 505. 
Pseudorasbora parva, 511. 
Pseudorhombus arsius, 476. 
$ Pseudovivipara, 303, 309, 310. 
t - hypocrites, 302, jo.3, ,309, ,310, 311, 312. 
Ptilantllura tenuis, 439. 
Pulmonata, 85. 
Puntius bulu, 470. 
- javanicrts, 470. 
- sumatranus, 470. 

Purpura, 23. 
Pyrgula, 70. 
- barroisi, 70. 

Pyxidognathus, z j j .  
- deianira, 225, 23j .  

Q 
Quadrivisis hengalensis, 534. 

R 
Kana, 121. 
- agricokz, 132. 
- alticola, 140, 141, 144. 

- assantensis, 137. 
- blanfordii, 136, 138, 139. 
- brevipalmata, 124, I j I ,  134, 13.5. 

- bnrkilli, 126, 127, 130. 
- canrrivora. 121, 122, 12.3, 128, 129, 130, 

133, 135, 136. 
- corrugata, 145, 149. 
- cyanophlyctis, 121, 145. 

- doriae, I jj. 
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K R I I ~  crvtliraea. 140, 141, 143. 144. 
- e.;i.ulr~tta, 147 
- esculenta chinensis. 147, 
- cscrilorln jnfonicn, 146. 
- galnmiei. 136. 137. 138. 1.39. 

- glandulosa. 146. 
- prncilis nndn~~inne~~sas .  1.33. 
- granulosa, 14n. 141. 142. 
- greenii. 134. 
- javanica, 143. 
- kuhlii, 145, 147. 

- lahialis. 148. 149. 15.3. 
- ridihunda. 147. 
- lateralis, 140, 143. 
- leptoglossa. 1 4 0  141. 

- liehigii, rj(i.  137, 138. 
- limnocharis. 124. 128, 131. 132, 1.33. 134. 135, 

136, 148. 
-- limnocharis andamanetisis. 131. 1.33. 
- lim~iocharis greet~ii, 131. 134. 
- litntiocharis nilagirica, 131, 134. 1.35. 
- macrodactyla, 140, 1 4 3  
- macrodon, 145, 147, 1 4 8  

- ~ia~niye i ,  145. 
- nicobnriensis, 140, 142.114.<. 
- nixromaculata, 146, 147. 
- nigrovittata. 140, 144. 

- nilagirica, 134. 
- plancyi, 145. 
- rugulosa. 121, 122. 12.3. 12.5, 126, 127, 128. 

130, 135. 1.36. - rchlr~elcri, 128. 
- sternosignata. 136. 138. 1.39. 

- tiqerina. 120. 
- tigerinn schlweteri, 128. 
- t igri~ta.  121. 17.2. 123, rzq. 125. 126. 127. 

128, 1.30, 131, 132, 133, 13.5, 136. 
- ligrina n~tgzrstofialmata, 128. 

- tytleri. 140, 141. 
- vicina, 136, 137. 138, 139. 
- vittigeva, 128, 129. 
t -was], 131. 132, 135  I.<& 
Ratiatra filifortnis. 80. 

Rashora, 4 7 0  
- argyrotaenia. 469. 
- hetero~norpha, 469, 470. 
-- lateristriata su~natrana.  4hq. 
- ~naculata.  470. 
- trilineata, 469. 
Reniera, 195, 196. 

Reniera, i~nplexa, 195, 197, 1q8. 
1 Rhaphidophora, 341, 363. 
- acutelaminata, ,372, 373, ,175 

1 - brunneri, 372. 
1 - cavernicola, 342, 364, 365 
/ - gracilis. 364, 369. 

Rl~aphidophoti~iae, 363. 
Rhinobatidae. 464. i Rhinohatus thouioi, 464. 
Rhinoptera jnvatiica. 465. 
Rhi~~opteridae, 465. 

1 - egregius, 405, 406, 407. 408.  
/ Rhynchoplax, 222, 226. 
- exiguus, 223, 227. 
- introversus. 222. 226. 
Rivularia, 401. 

S 
Sagartiidae, 106 I Salangidae, 505, 506. 

I Salanx cuvieri, 505. 
Sarcochitu~n polyoutn. 23 
Saurida tu~nhil ,  482. 
Scaptobdella, 159. 
- hlanchardi, 100, 166. 17.5 
Scatophagidae, 490. 

I Scatophaqus argui, 490. 491. 500. 501 
i Sche~nato~ntnata,  191. 

t Scinena siamensis. 487  488. 
Sciaenea, 479. 
Sciaenidae, 487, 501. 
Scoliodon walbeeh~ni, 404, ioo 
Scr)pimerin:~e. 227. 
Scylla. 250. 
- serrata. 223. 224. 250 
Setniscolex varial,ilis, 165. 

' Sergestidae, 295. 
I Serranidae. 486, 510. 

Serranus hoenack. 486  
- tliacantbus. 48(7. - lanceolatus, 486, 501. 
- snllnoides. 486. 
Sesarma. 225, 233, 234. 238. 240 
- andersoni. 225. 234. 
- aranea, 240. / - bidens, 233. 
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Sesarlna, del~aani. 221. 222.  235. 
- dussumieri, 233. 
- edwardsi, 225, 234. 
t- fosi ,  22j. 238. 239, 240. 241. 
- haswelli, 223, 233. 
- irtternredin, 234, 235, 237. 
- intermedium, 222, 234, 235. - tafondi, 2 . 3 ~  
- livida, 233, 234. 
- lividum. 233. 
- maculata. 238, 241. 
- moeschii, 235. 
- ocypoda, 240. 
- onychophora. 234. 
- politn 241. 
- polituni, 241. 
- qrmdrotn, 233. 
- quadratum. 223, 233. 

- sia~nense, 223. 225. 237, 238. 
- sinensis. 235. 

- sylvicola. 239. 240. 
- taeniolatum, 223, 2 3 7  
- tetragonum. 234. 235. 
- thelsinoe, 238. 

- trapezoidea, 2 3 8  
- ((:kivo~zorttes) hnszselli, 233. 

- (Cltivomnr11r.s) s inr~le~ue,  237. 
- (Holorne/~.pr~s) dehnnni, 23.5. 
- (Holorneloprrs) neglectn, 235. 
-- (Parus~.sc~riua) ntrdevsorli, 234. 
- (Pnmsesnrrltn) plicnla, 233. 
- (Pnmsesnrrltn) qundmtn, 233. 

Sesarn~inae, 233. 
Setipinna inelanochir, 481. 
- ta ty,  481. 

Sheliordia, 188. 191. 
t- amnra, 188. 169, 191, 192. 
t - annandalei, 185, 186, 190, 191. 192. 
-- borneensis. 185. 188. 

Sillaginidae, 489. 
Sillago s ihan~a,  489, 501. 
Siluridar. 407. 507. 
Siluroidea, 403, 467. 
Sinipcrca chuatsi, 51h 
Siphor~ocltnlirrn rrrollis. 197 
Siriella, 407. 
- watasei, 40.5, 406. 4 0 7  
Siriellinae, 407. 
Soleidae. 470. 
S o l e n i ~ h t h ~ e s .  4hj. 472. 

Spelaeoblatta, 353. 
-gestroi, 341, 342, 353. 
Sphaerium, 52, 54, 302, 318. 

heterodon, 42, 52, 55, 59. 
Sphaerodelna rusticurn, 82. 1 Sphaeromidae, - 421. 

Spheroides. 496. 
S~hoeroides.  498. 
- oblongus, 498, 499. 
-ocellatus, 516. 
Sphyraena jello, 48.3. 
Sphyraenidae. 4 8 3  
Sponges, 19j. 
Spongilla. 201, 207, 210, 420. 
- alba. 197, 201, 207, 211. 

- nlbn betrgnlerrsis, 211. 
- arctica, 211. 

- aspiltosn, zoo, 201. 
- bornbayensis, 212. 

- bombayensis pneumatica, 212 

- burmn~~icn,  213. 
- carteri. 85, 211. 
- cnrleri cava, 211. 

- carteri lobosa, 211. 
- cnrleri rrlollis. 211. 
- cerebellotcl, 21 I. 
- cinerea, 210, 211. 
- clen~entis, 52. 212, 446, 448, 4.51. 

- coggini, 213. 
- cor&teclrz, 211. 1 - crassissiu~a, 212. 

i - crassissima crassior, 212. 
/ - crateriformis, 211. 
- decipiens. 85. 
- fragilis, 211. 
- fragilis calcuttana, 212. 
- fragilis decipiens, 212. 
- frinbilis. 211. 
- gem!nina, 211. 
- hemephydatia. 211. 

- lacustris, 88. 
- lacustris p~oliferens, 207. 210. 
- lacustris reticulata, 207. 210. 

- lordii. 211. 
- meyeni, 212. 
- ~ n i c r o g e r n ~ ~ ~ a t a ,  211. 

- microsclerifera, 211. 
- morinnn, 211. 
- nitens, 203, 210. 

- oltovnerrsis, 211. 
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Sfior~gilln, phi l ippine~~sis ,  211. 
- plzhrrcosa, 213. 
- potamolepis. 211. 

- proli/erercs, 210. 
- reticulntn, 211. 

- samsinovrrm, 213. 

- sibirica, 211. 
- sinensis, 201, ,212. 
- stanleyi, 212. 

- sumatratla. 212. 

- sumatratla gravelyi, 212. 
- sumatrana indica, 212. 

- Iravarrcorica, 211. ' 

- ~tlt;tnfl, 213. 
- ~mstn, 214. 
- V I ~ ~ Z I I ~ I I ~ I I S I S .  201. 212. 
- ( E u ~ ~ a p i u s )  conifera, 201, 2 0 3  
- (Euoapius) fragilis, zoo. 

7 - (Eunapius) qeei, 201, zoz, 211. 
t - (Eunapius) pota~uolepis, 207, 208, m y ,  210. 

t - (Euspo~igilla) inarrnata, roo. 211. 
- (Euspongi!la) Iacustris. 200, 201, 307. 210. 

- (Euspon~i l l a )  ~ n i c r o ~ l .  201, 202, 211. 
- (Euspoogilla) Ilana, 207, 208, 211. 

- (Euspongilla) se~ilispo~igilla, zoo, 201, 202, 
211. 

- (Stratospo~~gil la)  cle~nentis, 200, 201. 

- (Stratospongilla) sinensis, 201, 203, 204. 
- (Stratospol~gilla) s t a ~ ~ l e v i ,  201, 204, 200. 

Spongillidae, 207. 210. 
Squilla. ~ ( 4 0 .  
- i11terr1111t;1. z ~ , ; ,  207. 
- nepa, 22.:. 297. 
- raplliden. ~ r j ,  297. 

- scorplo. 223, 224, 297. 
- scorpio im~naculata ,  z ~ j ,  224, 297. 
Squillidae, 296. 
Stenotliyra, j o r ,  303, jog, 308. 
t - decapitata. 302, 308. 
- ~ ~ ~ o n i l i t e r a .  304). 
- toucheana. ,308. 
Stiliger, 179, 181, 182. 
- hellulus. 1811, 181. 
t - t e ~ ~ t : ~ c u l a t u s ,  170. 
Stilomysis. 40% 
Stolephorus Iieterolol)us, 481. 
Stolonifera, 20, 23. 
S to~na topoda ,  221, 29b. 
Stratospongilla, 20.3, 212. 

Stromateidar, 484. 

S t ro~ua teus  c i~~ereus ,  484  
- sinensis, 484. 
Stylocliidae, 188. 
Stylochus, 191. 
- hyalinus, 190, 191, 192. 

- orientalis, rgo, 191, 192. 
- orientalis splendida, 190, 191. I < , : .  

Succinea, 42. 
Succiueirlae, 42. 
Symii~ius. 42.1. 
Syrt~plyr~oln woodinr~ci. 316. 
Synaptura orieiitalis, 476. 
Synhrn~lchidae. 465. 
Synbranchoidea, 465. 
Synentognathi, 46.3, 471. 
Syngnatllidae, 472, 501. 
Synidotea. 424. 
Syniso~na,  424. 
Synodonti(lae. 482. 
Synurella, 450. 
- jo l~a i~se t~ i ,  445. 

T 
Tachaea, 419. 420. 
- c l ~ i ~ ~ e n s i s ,  406. 41~1, 420, 437. 
- crassipes, 419, 420. 
- lacustris, 420. 
- spo1i<illicola,41c), j r u ,  437. 

T a c h y c i ~ ~ c s  asynaniorus, 3 jb. 
Taenioides. 479. 
t - nigrimarginatus, 4gb. 
Taenioiclidae, 496, 501. 
Talitritlae, 452. 
Talorchcstia, 452. 454, 455. 
- a~~clieidos,  4 5 4  
- austrnlis, 454, 455. 
- I)rito, 454, 455. 
- gracilis, 535. 

t - j a l ~ ) t ~ i c a ,  437, 45.2, 453, 454, 455 
- ken;pii, 454, 45 5. 

t - ~nalayensis, 437, 453, 454, 45.5. 
- marlensii, 454, 455, 535. 

- ~~oraehollandiae,  454, 455. 
- l'arvispinosa, 453, 454, 4 5 5  
- clua(lrispiuosa, 454. 

Tnnaidacea. 405, 41 5. 
Taupoclrilus, 92, 9.3. 
'relphusa stolicska~ia, 243. 
Tetilla, 197. 
- dactyloidea lillgua. 19'3. 
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*l'etilIa, limicola, 196. ' 
Tetraodon fluviatilis, 500. 
-- liuris. 500. - palc~nbangensis, 499. 
'cetraodontidae. 49% 
Tetrodo~f j l i~vif l l i l is ,  500. . 

- lirrris. 5 0 0  - oblonglrs. 4 9 8  
- p n l e ~ ~ t b a ~ r ~ e ~ i s i s ,  499. 
Tetiodontidae, ,518. 
Teuthidae. 4 9 r  
Teuthis java, 491. 
Thais carinifera. 23. 

Thalassenla, 323, 330. 331, 336. 
- brancliiorhyachu~. 323, 324, 32.5. 320. 32s 

329, 3.31. 3.32. ,333, 334. 
T l ~ ~ l a s s e ~ n a .  dendrorhy~~chus,  323, ,324. ,325. 32f>, 

328. 329. .3.30, 331. 3323 334. 
t - kernpi. j j 0 .  
- neptuni, 326. 327, 328, 332. 334, .3.35. 
- sabinum. 323,  324, 325. 326, 329, ,330. 3313 

332, 3.35. 
- vergrai~tle. 330. 
Thalassi~~idea. 254. 
'rheodoxus, 70. 
Therapon jarl~ua. 487. 
- theraps, 487. 
'Cheraponidae. 487. 
Tholichthys, 490. 
'Coxotes chatarcua, 491. 
Toxotidae, 491. 
Trach ider~~~is  fasciatus, j o j .  
? \ Lrachymcdusae. 113. 
P ,  I re~natobdella, 10j. 
Triacantl~idae, 408. 

Trygo11 bleckeri, 464, 465, 501. 
T r ~ g o n i d a e ,  464. 
Trypaucheu, 497, 498. 
- vagina, 497. 

Trypauchenichthys typus, 497. 
Tubella, 213. 
- p e ~ l ~ t s y l v n ~ l i c n ,  213. 
- vesparioides, 213. 
- vesparium, 213. 

Turbellaria, 64. 
Tubifex, 92. 
Tubificidae, 89. 
Tylopoma, 304, 310. 
Tylosurus annulatus, 471. 
- leiurus. 47I. 
- strongylurus, 471. 
, , 
lylnl'allollle'us. 228. 
.- d e s c h a ~ ~ ~ p s i .  222, 228. 
- stal)letot~i. 229. 

u 
Ullio 70. 
- biuoc ,  50. 
- d a c l y l i ~ ~ ( ~ ,  317. 

- jnpn~relrsis, jo .  
- osbecki, 31 7. 

- o x y r l ~ y r ~ c l ~ . ~ c s ,  ju. 
- r e i ~ r i ~ r ~ t ~ t s ,  50. 
- schlL,:dli, 4 7. 
U n i o ~ ~ i d a e  34, 41, 42, 47, 63, 70, 301, ,;lo. 
Upe~reo ides  s~ l lphr~reru ,  487. 
U p e ~ ~ e u s  sr~lpl~ureus. 487, 
Upogeljia, 25-1 
- (U1)ogel)ia) heterocheir, 223, 224, 2.54. 27,;. 
Upogel,iillae, 2j4. 

I 
Url~ntvlla, IU, 17. 

Triaca~~thus brevirostris, 4 9 8  - gracilis, 30. 
Trichiuridae. 48.3. 
?. Irichiurus szvala. 4 8 3  
, , Irichopodus tricl~opterus, 483, 500. 
Triticelln, 2.3. 
- 1,oeckii. 2.3, 

- korcnii, 2,;. 

- pedicellota, r j, 24. 
? .  I riticellidne. 13. 
' I 'rocl~ospot~~ill;~, 205, 2 1 3  

- latouchiana, 201, 205, 213. 
- peniisylva~~ica, 213. - phi lo t t i a~~n ,  11.;. 
f - sol. 201, 205, 200, ,213. 
Troglophilus, 304 

Uriiatellidae, I j, 16. 

v 
Vallisnirrin. 301. 
Valvata, 47. j4. jj, 57, 63, 64. 66, 65, 70, 71. 
- annandalei. 42, 47. j3, j5 ,  jg ,  64, 6 j .  417. 

- biwaeosis, 42. 47, j j ,  55, j9, 64, ~ i j ,  ( ) ! I .  41, 
- j apo~~icn .  47, 55, 00. 
- microscopica, 00. 

- ~ ~ a t i c i n a ,  G6. 

- piscil~alis, 64. 
- sincera, 66. 
- (Cincin~la) korotneyi, 64. 
Valvatidae, 42, 47. 
Valvil'cra, 424. 
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I'aruna, 230. 
- litterata. 223, 224, 225, 230. 

Varuninae, 229, 230. 
Veliinne, 77. 
Vesiculariiclae, 21, 22, 24. 
I7esicularina, 22, 24. 
Victorella, 19, 21, 22, 27, 29, 31, 35. 
- hengalensis. 15, 27, 32, 107. 
- corrti~7e~rtnlis, 32. 
- finuidn, 31, 32. 
- sihogae. 32. 

- s\~~rrbioticn, 32. 
I'ictorcllidae, 20, 21, 22, 27, 28, 31. 
17iraulnria. 104. 
\'i\,ipara. 46, 54, 67, 68, 302, 303. 305, 309, 31% 

,313. 31.5. 318. 
- angulata. 31.7, 314. 
- l~oettgeri. 309. 
- cat:~yensis, 302, 315. 
- chinensis, 302, 313. 

- clrirrerrsis cnt.hnyejtsis, 315. 
- histricus, 46. 
- jal'onica. 42, 46, 55, 59. 
- Inpillorurn, 204, 302, 313, 314. 

- Itzpillosn, 313. 
- malleota, 42, 46, 55, 56, 59. 
- cluaclrata, 313. 
- sc~ateri, 42, 46, 55, 59, 62, 63, 64, 65. 399. 

Vivipara stelmaphora, 46. 
- ussuriensis, 315. 

Viviparidae, 34, 42, 46.302, 313, jcjc). . p r .  
Vivipartrs japonicus, 46. 
- mallea!us, 46. 
- sclnteri, 46. 

W 
Whitmania edentula, 160, 175. 
- edentula sinica, 161. 
- laevis, 160, 175 

- Pigm, 160. 
\Vood\vorthia atlantica, 188. 
- insignis, 188. 

Illrightin, 111. 

X 
Xanthidae, 249. 
Xenentodou cancila, 471. 
Xiphocavidina, 222, 226, 292, 4 38. 

Zeiiol~ia meditcrrauea. 426. 
- prismatica, 426. 
Zenobiana. 424, 425, 426, 427, 430. 
- dnnai, 427. 
- prismatica, 427, 428 
- whymperi, 427. 

1 Zeorholnhi. 463, 476. 
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