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F O R E W O R D  

Culture and c a p ~ u r e  fisherles of South Asian alld South East Aslrn 

freshwattrs hage giown rapidly In  importance over the years. Improved 

culture techniques and e:rploita~ion of reseidolr f ~ s h  stocks accoclnt for 

the rapid growth. Throughout the region however, the knowledge of the 

freshwater fauna (apart from fishes) is meagre, with few exceptions. A 

knowledge of the freshwater ~nvertebrates is a very important component 

In the proper management of fisherles. 

i n  1962, Mendis and. Fernando produced a guide to  the freshwater fauna 

of Sri Lanka, af ter  which Fernando added 4 supplements. In addition, 

inonographs have been produced on the Rotifera and parasitic Chpepoda 

by Fernando and co-workers. In  all these contributions a considerable 

body of knowledge has accumulated on the freshwater fauna of our region. 

The Guide of ;962 has a comprehensive coverage of the Sri Lanka 

freshwater fauna and with suitable additions, such as are found in this 

compilation, it can be used as a basis for providing a guide to  the 

freshwater fauna of both the South and South East Asia Regions (the 

Original Region of Zoogeographers). Such a publication will be useful 

LO university teachers, freshwater biologists and fishery biologists in 

Sri Lanka. Although considerable work has been done since 1980, 

putting together the relevant papers of Fernando and his colleagues 

in a single volume will help also i n  gaining access to material published 

in  a iil1rnbey of scattered journal issues. 

Ttie publication of this cornpilatior? may not have been possible if not 

for the untiring efforts of late Prof Hilary Cmsz. Prof Cmsz as Scientific 

Co-ordinator of NARESA's Zoological Survey was totally responsible for 

the preparation of the index and s t r~c tur ing  of the publication. 

R.P. Jayeviardene 

Director General, Natural Resources, Energy & 
Science Authority of Sri Lanka 
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ADDITIONS AND CORRECTIQNS 

Page 36 Ewhhnis di2ata should 4 L-k &U 
I Colum bicu8pi&ua Ehrb. 7 9  11 CdureMGc ~ w I p i ~  (Ehrb.) 

Colurus u m i d w  Ehrb. Sf  77  Colwella concinata (Ehrb.) 
,Wetopidia Ee@Ela Ehrb. 77 77  Le- ( d c c w m i ~  (Ehrb.) 
Yetopicte'a ouali.s Ehrb. 7 2  I S  Le+ o d h  (Miiller) 
MetopidM triptera 7 ) 9 , Le&& triptera Ebrb 
Coolopa8 tenuior Gosse 7 3 77  Di1ureJl.a t e n u h  (P*osse) 

Page 36 Euchlanis di& 
Coelopw tenuior 
Cdurw bicwywyw&cct~ 
Anuraeu 

To list of species in Anuraeidae add Anuraeopis ~ ~ R o u 8 8 8 l e t  A%urae~ *a EhPb. 
var tropka M y  should r ed  KemteUa va;Ega tropim (hday)  

Page 39 Before references add : 

'FAMILY W A N I D A E  

b 1 2 e  leontina (Turner) 
Lecane ludwigii (E~kst~ein) 
Leca12e u m  (Gosse) 

Add reference : Hauer, J. 1937. Die rotatarien von Snmatra, Java und Baii nach 
der Ergebnissen der Deutschen Limnolagimhen SdExpedi t ion .  Arch. Fur H ~ d k l .  
1.5 : 276-384,507-603 

Page 45 Brachiodrilus sempri (Bourne), A W r i l u s  r e m  Sfeph. and A. @uri&a Pignet have 
been recently identifled by K. Vanamah Naidu of Chittor, A.P., India front a collection * 
of fresh-water oligochrtetea sent to bim. These are new records for Ceylon. 

Page 82 Insert Mkron&u ihy& Distant 

Page 89 Imert OmctdeiEas &dale& Oohs 

Page 100 Add reference : Ochs, G. 1937 Nachtmg zutr Gyri&n Fauna, J m  und der benashbarfen 
Sunda-Inselen. Arch. Fur H y d r W .  16 : 109-118. 

R 19676 (9101) 

3 ~ 3 0  74 Add to l i s t  of Caridinm: 

C d i n a  gr~cilrroscrts De M e a  

& r i d b  siloeiCB xuyknr~a Arad. aad Csab 



1. A river-The K e G  River st Marawanella. 5. A pond at Pita Rath %lie Estate, Hap~tsle .  
2. A st ream near Meegabtenm. 6. Castlereagh Hydro-eleetric Reservoir. 
3. A lake-Minneriya Tank 7. A paddy field w~thout water (after hrvmting). 
4. A t-tkl stream at Belihuloya. 8. A termced paddy field with water. 

2.-R 19576 (9101) 



I N T R O D U C T I O N  

SCOPE OF THE PUBLICATION 

FRESHWATER animals are of importance ih the economy of most countries. In recent years 
the scientific cultivation of freshwater fish for food has been spreading throughout South-East Aeb 
and the Far-East. New and useful species of fish have been introduced into many countries including 
Ceylon where the older system of trapping any variety of fish that is available is being replaced by 
scientifically planned management with a, view to iwreasing the production of good quality fish. 
Considerable quantities of food mainly in the form of fish are being tmken from our freshwaters, 
providing a cheap source of much needed protein in the diet of the villager. More recently large 
quantities of freshwater fish are being consumed by the urban population. 

To evaluate the'productivity of inland waters it is essential to study its fauna and flora. 

One of the remarkable features of animal life in freshwater is it8 great diversity, The animals 
range in size from microscopic protoaoa to fish, reptiles and mzwProsals which may memure several 
feet in length. The interrelationships between the various typee of animals and plants have en 
important and intimate bearing on f i~h productivity. Fish feed on some of the smaller animals and 
plants while they themselves are food for predators. 

For a faunal study of our freshwaters it is necessary to enlist the services of as many workers 
as possible. This publication is offered to them as a guide to the speciea of freshwater fauns recorded 
from Ceylon. I t  is written in as simple a form as possible and provided with suflioient keys and 
illustrations for the easy identification of recorded freshwater animals down to at least its family. 
The illustrations have been made from freshly collected or preserved specimens. In the absence 
of such specimens, illustrations have been adopted from other published material. 

In this publication the authors have endeavoured to collect the previous work on the subject 
whilst adding their own &dings in the field. The species of freshwater animals recorded so far from 
Ceylon have been included except those insects such rts dragonflies, mayflies, stoneflies, mosquitoes 
kc., which are present in water only in their larval and pupal stages. However keys, diagramsand 
 description^ are provided for the identihation of such larvae. This publication will be useful to the 
research biologist as well in that he will have a complete listing of the freshwater f a d  species 
hitherto recorded from Ceylon. 

The authors appeal for specimens of freshwater animals from all those in a position to collect 
them. The specimens should be immersed in rectified or methylated spirits-or formalin (10 per cent.) 



contained in a bottle. A label, written in pencil, indicating the locality and date of collection should 
also be placed inside the bottle. The label codd contain any additional information regarding the 
type of habitat and other observatio~m. The bottle containing the specimen could be handed over 
to the nearest fisheries office (from where bottles and formalin could be obtained) or mailed to the 
Freshwater Division, E'isheries Research Station, P. 0. Box 531, Galle Face, Colombo. 

An attempt has been made to bring the nomenclature in line with recent work and in this 
task the authors are deeply indebted to the help received from Dr. L. B. Holthuis, Rijksmuseum van 
Natuurliike Histoire, Leiden (Caridea) ; Dr. W. S. S. Benthem Jutting, Zoological Museum, Amsterdam 
(Molluscs) ; Prof. H. B. Hungerford, University of Kaams (Hemiptera) ; Prof. G. E. Hutchinson, 
Yale University (Corixidae) ; Mr. R. A. Crowson, Glasgow University (Coleoptera) ; Mr. J. Balfour- 
Browne, British Museum (Natural History), London (Coleoptera) ; and Dr. E. L. Beusfield, National 
Museum of Canada (Natural History), (Amphipoda). However, these specialists are in no way 
responsible for any errors or omissions that may occur in this publication. 

Material for this publication has been freely drawn from other workers but, they have not 
always been individually acknowledged. The illustrations adapted from those in other publications 
have been acknowledged under the explrcnations to the respective illustrations. The authors are 
indebted ta  Mr. G. D. Kariyawsam, the artist attached to the Fisheries Research Station, for the 
great care and pains taken in illustrating this publication. 

Grateful acknowledgement is m d e  to the Director and Staff of the ColomboMuseumfor their 
courtesy and assistance in providing library facilities and access to their cdlection of fresh water fauna,. 

The authors are indebted to many of their associates, colleagues and others for their assistmoe 
in various ways, particularly for criticisms and suggestions during the compiling of the manuscript, 
The authors wish to thank Mr. K. A. Alfred for his clerical assistance. 



THE FRESHWATER HABITATS IN CEYLON 
. 

THE centre of the southern half of Ceylon is mountainous, ranging from about 5,000 to 8,000 feet 
and is referred to as the hill-country or up-country (page 10). This is surrounded by an upland 
belt sometimes called the mid-country of 1,000 to 3,000 feet. The rest of the land stretching to the 
coast is called the low-country. This coastal plain broadens out to a vast tract in the North, and is 
narrow elsewhere. 

During the South-West Monsoon (May to September) the central hills cause precipitation 
in the form of rain in the South-Western sector of the Island, while the rest of the Islmd receives 
little or no rain at dl. During the North-East Monsoon (November to Bebruttry) fhe precipitation 
is to the North-West, North and East of the hills, with frequent afternoon thunderstorms in the South- 
West. In the inter-monsoon periods winds are light, and rains are mainly due to the depressional 
activity either in the Bay of Bengal or the Arabian Sea. These depressions are most frequent in 
October and November. The South-Western sector of the Island receives, in a well distributed manner, 
an average rainfall of over 75 inches per annum and is termed the wet zone (page 10). The rest of 
the Island is called the dry or arid zone as i t  receives under 75 inches rainfall! per m u m .  Thedry 
zone may be said to consist of the entire coastal plain (except the South-Western sector) and the 
Emtern slopes of the hill-country. 

The rivers in Ceylon flow in a radial pattern from the central hill oountry (page lo), where 
there are numerous water falls, the rivers flowing to the West, East and South being shortor than 
those flowing to the No&h, North-West and North-&.st. Several streams and tributaries join these 
rivers. Some of the streams in the hill-country and mid-country are quick flowing and are referred 
to as torrentid streams. 

Irrigation reservoirs or lakes have been formed by damming s m d  rivere and strea@s or by 
channelling the water from larger rivers. The Iaxger irrigation reservoirs (or tanks as they are 
commonly called in Ceylon) are perennial and rarely dry up. There are hundreds of smaller reservoirs 
scattered throughout the aountry, particularly in the dry zone. They are rain fed and fill up during 
the rainy season. With the advent of the drought they dry up and are therefore called seasanal 
lakes or ponds depending on their size. After heav'y rains some of the larger rivers ovdow their 
banks into large tracts of low lying land from which the flood waters are not drained for several months 
after the rivers subside. These flood lakes called " Villus " are very large, some of them being over 
a hundred acres in surface azea. 

Freshwater habitats can be claesified in various ways using different criteria such as aim, 
depth, rate of flow, type of bottom and so on. A simple classification of habitats found in Ceylon 
is as follows :- 

Rivers (S. Ganga T. Am).= (Page 5, Pig. 1). Large with flowing water, generally deep and 
perennial. The bottom may be muddy, sandy, stony, or rocky. Rivers have very little phnkton 
(floating plant and animal life). Hany local terms are used for in-ediate sizes (S. Oya) is one 
of them. 

Streams (S. Ela, T. Aruvi). (Page 5, Fig. 2). Smaller than rivers but similtlr to thew. They 
vary greatly in speed of %ow from torrential or relatively fast flowing (S. Dhola T. Tiravslra Aravi) 
(Page 5, Fig. 4), to more or less stationary types in the low country. 

'The Sinhalese (S) and Tamil (T) looel names ere gi- within brmkete. The format will 'd mpeted 
throughout this publiaation. 





~ ~ W ~ ' f , E r i ) .  ARBtuudfPLeaoorldbe*asataatlydee- 
inadeafsllejQneftthegroawi-direot . . etmnwal fheak  m e  
~ i n ~ h a r e i r r i g a t i o a ~ & ( t a n l z e ) c o ~ d B ~ ~  
bun& (dazrrs), (Pags ti, E'ig. 3). A fen bave been cmwtmded for h- poailr (P- 6, m. 6 

~ i n t h a t t h e w a t e r i s c o ~ b y ~ d b n n d s ~ n d ~  
Lakes are nsuslty very rich in Sman tuxbad md p W  life. 
at the dudlow edgea of lag;es. 

PQDC?S (EL hkwa, T. Pkddmm), (Page 5, Fig. 6). am 4 ,' blitsa, "' 
in d b b  vrrrging qnankities of highe~ plarrta are pmaemt within it. 

Flood Ldm or Villu (8. Pi-&, T. Peruklneri, Viiu). TBeg rm~y be ephm%d op 
longlife.. G B m e o l f S r e ~ I s k e ~ a r e v t r p l a r g e i n ~ 1 1 t d ~ ~ t ~ ~ o f ~ b l E 3  
im- ~ ~ l y  amand the-itip a z e ~  in the P o l o x ~ ~ ~ ~ w a  Diskid end f;tae Z h t ~ ~ I l a  
arelbofthaHatanicbg8. 

Wyfielde(B.KrnbT.MVayd),(PaQte5,Pig.8). Avegy w k h p d M $ n h 2 o B  
i a ~ i n t h e ~ t h a t a l l t h e w s t e a i s ~ d ' w h e n ~  paddy begins60*(Page6, 
Fig. 7). They are~eryrichinanimallife+Uy ofthe ~~. 

The-danlrnimlllisgedydivitsibleintoapertoddd-,M 
~ s . ~ d L l r y r j d ~ w h e n t h e & d h s s a v m & a ~ ~ .  In tbehdpa r i ac l aean  
ad* the lcwinrrri breech A rp(atllar inkvale and conthnes to grew m. - 

M& fPesBnstea animaIrs breed chuing or after the m o m d  floods when ph&y sf aatea is 
avaifrrble for the young to spread over a wide mea w h  crowding is less and t ihe  is a, plentiful supply 
of food in %he form of d u t a  plants and animals. Some Ihnimtltn take winatage of the abundance 
of food and bneed again sbortfy afterwards. The small cypnnid Y d w  u&&w (Day) (8, BPlldi 
Tittap) bzaedrsmany b i n  a eingle period betwemi the m o d  ruins and the d of the drought, 
but fhie ia rsther l l ~ ~ d .  Some like the beetha lay tbei. e g g  during the drought and tlze larvae 
survivg in moigt &ama till the arrival of the raina. The young animals utilk the abtda& f d  
to @;row rapidly d the dalts build up their reaervea far adverse d t i o n a  to oom. 

With the advent of  the^ dry seztson, conditions in tem- habit& becorns leee d less 
fav-ble far a~nat ic  &mais. Those cut off in small habitats are qnielrly lzilled off, others in larger 
habitats survive longer. Dazring thle period food becomes scerce d the water area diminishes in 
size. The animals becams wedmmd or disertsed and die or are -ban by larger aninda which find 
them easy prey. Even in the larger bodies of water like rivers, taEdrs and large ponds which are 
p r e d  &he ~~ for food and sbelter may become severe. 

Msny ap&m of aqontic aaimda have developed adapt&- to survive drought d t i o n s .  
Tbe " &-breathkg " 6d.m Attaka testdindour ( S .  Kavaiys), OpkepWw spp. (8. Loola, Mada 
-ye), ClaPiars &pmanRi (S. Mrrgurs), and H&rgpom&a f d w  (S. Hmga) have developed 
special 0%- coBlnected with the gill chrunk which can n t h  atmospheric air d i k e  
gdls which utilhae axygen dissolved in the water. These spcia caa survive under cornl i tha of 
s e w  dmu&t in aster wlaich has beem seriously depleted of oxygen by &e decay of organic material. - 

The spiny eels 111- a c z ~ w  and Ma&wemWcs awnah (S. Theliya) and the 
fiwdmater m~bs P-A- spp. can utiliee atmospheric oxygen pa long ss their @jlla are kept moist. 
T h e e e ~ a s e f o a n d b ~ i n ~ m u d d o 8 8 t o t b e w a t e r ~ d a d n g t h e d r o u g h t .  

coditi- in kya not well undemtmd. 
Ths amtalk c z w t m q  nslaely the Capepoda, CJmhtm d Wsamda, prodace eggs with 

a hsrd rc&b&, amwing, cnpble of surviving even a BBV- drorrght. The Protaos mcy& and 
arsfhnspmta&ddnringkdrongtit. Theae~amablownby~sBdthespeciesie,disporrsed. 



Every rainy season animals colonize the newly avaibble habitats. Different animals 
accomplish this in different ways. Some fishes move with the expanding water bodies and reach 
very shdow water whilst others remain in deeper waters. Most aquatic insects can fly to new 
habitats where they lay eggs. Species with resistant eggs or cysts emerge with the onset of the rains 
and develop rapidly. 

F'ISEES, THEIR HABITATS AND THEIR BIOLOGY 

A few notes a m  included on the observations and studies that have been made so far in the 
biology of the freshwater fishes of Ceylon. No group of freshwater animals has been so extensively 
studied in Ceylon as the Mes.  This is partly because of their large size but mainly because of their 
use as food. 

If  we study the normal range of a fish species in the various types of habitats it is quite clear 
that some species are restricted and others have a wide range. The following chart will illustrate 
this. 

9 Indioates presence. 
B Indicates pretence for breeding only. 

The chart indicates that Wallago attu is present only in rivers and 'tanks and that it enters 
large streams for breeding. Labeo dwsumieri is common in rivers, tanks and large streams, entering 

. small streams and ponds to breed. Ophiocqhalwrsl~iatusiscommon in all types of waters. Macrone9 
oittatus is not generally found in rivers. Puntius vittatus is present only in streams, small 
ponds and paddy fields. Some species are confined to a very limited type of habitat. This stndy 
could be extended to the other species of fish. The factors that limit the range of a species provide 
interesting problems for further study. 

h g e  
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B 

P 

P 
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8 d l  
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A few species of fish which are surface feeders are found near the surface of the water while 
the majority of species live at all depths and move freely from one level to mother. Some species 
like Puntius vittatus are found only in relatively shallow water and others like Wallago clltu live at 
considerable depths. Bottom feeders generally live at the bottom of their habitats. Among such 
species are the spiny eels (Mastacembelidae), the catfishes of the families W d e e ,  Heteropneuetidae 
and Bagridae, the loaches and the goby CTZoasogobiw giuris. 
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In the early stages, all larval fishes feed on minute plants (diatoms and desmids) and minute 
animals (cladocerans, copepods). Later different species diverge into herbivores, omnivores and 
carnivores. Some of the smaller species like Puntius aittatus feed on algae (such as Spirogyra). Others 
like Etroplus, Osphrmernus and Tilapia feed on larger aquatic plants. Some species like Ambw 
live on a very mixed diet of plants, small animals and fishes. A few species like Ophiocephulus and 
Wallago become carnivores. Many species are capable of varying their diet considerably according 
to circumstances. During severe droughts most species eat mud and utilize the decaying organic 
matter and small animals found in the mud. 

Some species assume brilliant colours during the breeding season. Among these are 
Puntius nigroja-sciatus, P. titteya, and P. vittatus. Most fishes lay their eggs in large numbers without 
protection for them. A few species make nests of various sorts where the eggs are deposited. The 
giant gouramy makes use of dead leaves, fibres and soft debris for building its nest. Opiocephulus 
~triatus builds a nest by making a clearing in the vegetation a t  the edge of the habitat. Tilupia 
excavates the pond bottom to make a saucer like depression in which the eggs are laid. This latter 
species protects the young in its mouth for a time after they are hatched and is commonly called 
'' mouth breeders ". 

Protective mechanism lay an important part in determining the abundance and therefore 
the djstribution of species. Eaches  and various cyprinids have protective co10ur patterns. The 
behaviour of the fish is also a very important protective mechanism. When Etroplus surdensis 
is disturbed i t  lies flat on the mud thus reducing the chance of it being captured by its enemies. Some 
species of carps such as Puntius dorsalis and P. sarana have a stiff dorsal spine which may act as a 
protective device. Anabantids and cichlids have erectile spines on the dorsal and anal 6ncu. The 
catfishes have stout lateral spines near the head which can be erected. Some catfishes like the bagrids 
have in addition a dorsal sphe. 
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THE FRESHWATER FAUNA ' OF CEYLON 
EACH member of the fauna can be classified into one of several groups or phyla. These phyla 
are divided into progressively smaller groups, namely classes, orders, families and h d l y  genera 
and species. Each animal species is usually given two names. The first name is the generic name 
and the second the specific name. This is followed by the name of the author who first described 
the species. For example, Agraptoco.rixa hyalinipunnk (Fabr.) is the name given to a species of 
hemipteran water insect of the genus Agraptocorixa. This species was first described by Fabricius. 
Whenever the name of the author is given within brackets it shows that the generic name of the 
species has been subsequently altered from that originally assigned by the author. In each family 
the species are arranged in alphabetical order. Wherever possible the common English, Sinhalese 
and Tamil names are given. In  some instances short ecological notes are also included. 

To facilitate the identification of the freshwater fauna, keys based mainly on external characters 
are provided. The characteristics of each member of the fauna will corifo~m with one of two opposing 
descriptions provided under each serial number in each set of keys. In this publication keys are 
provided to " trace " an animal up to its family level. 

HOW TO USE THE KEYS 
The method for using the keys is best illustrated by following the identification of an animal. 

A " Water boatman " which is a hemipteran insect is used as an example below. 
The first task is to determine which phylum the animal belongs to. For this purpose it will be 

necessary to follow the set of keys given on page 15. 

1. With a vertebral column ........................................................................ Vertebrata 12 
Without a vertebral column ........................................................... Invertebrata 2 

In the introductory note on page 15 it is said that unless the animal in question is a mammal, 
reptile, bird, amphibian or fish i t  could be safely assumed that the animal is an invertebrate. The 
animal under discussion is an invertebrate and therefore leads to serial number 2 which states : 

2. Each individual of one cell only ........................................................ Protozoa, page 17 
Each individual of several cells .............................................................................. 3 

Since the animal is made up of several cells i t  directs attention to 3 which statea : 

3. Anterior end of animal with a " corona ", which besides other structures haa 
long vibrating whorls of cilia ....................................................... Rotifera, page 32 

.................................................................................... Does not possess a ' corona ' 4 

The animal under discussion does not have a "corona", indicating reference to 4, which 4tates 

4. The animals (they are always colonial) form encrustations on submerged atones, 

.................................................... plants, twigs and other objects Porifera, page 24 

............................................................................ Do not form encrusting growths 5 

Since the animal under discussion does not form encrusting growths and since it is not colonial 
attention is directed to 5 : 

........................................... 5. With jointed (~hropodous)  limbs Page, 60 
Limbs if present are not jointed ............................................................................ 6 

14 



The animd in qPestion has jointed limbs and reference hse therefore to be made to the s& of 
keys on page 60. The Grst eef af chrvacters in thie key states : 

1. Three ps,ire of legs ........................... '. ....................................... b t e ,  psge72 
....................................................................... Itbethanthreepaireoflegs 2 

!Che a d d  bse three p+a of legs indicating that page 72 should be r a f d  : 

1. Hind end of inseof with a fork4 organ with whish it can spring in .the air 
(Page 95, Kg. 16). . . . .  .CoIlembala, page 93 

. . .  Do not have eueh on organ . . . . . . .  ................................ 2 

The inmot does not have mah an organ. Attention is therefore dram to 2 : 

2. Head pehm@ into a p r o w  (beak). Forewings not bprdaned ...... He- ,  
pPge, 74 

Heed nut phgd into a proboscis.  omw wings shiny and hanlensd to form 
. . . . . .  a probdi~8 covering (elytBra) for the hind wings.. Coleo- ptbp 83 

The animal d e r  d-on hrrs no probascls and the forewings are mt h r v d d .  The Ltter 
ch- W e a  that the ineed ie a herniptaran. Since the erampb under diaaPaeon  OW nd 
have a 0008picnoue p r o h i s  the indimtion is that it could a h  be a whp-. Howevar, the 
footnote on 73 &&tee fhat fbs itlaects belonging to the family Corircidae do not have a oomph098 
mbo6.oi. Ehro( i. therefore taken to be a hemipfenn and attention is b m  to the at of 

Eeys on page 74 : 

................... 1: Liw bend& fhs water wufaoe. Antennae sbrtm than the head. 2 
Live on fhs surf' of ths water. Antennas p m h t  and an, longer tbsn the 

T h e i n a e a t u n d e r d i s o ~ l w e e ~ t h f h e ~ 1 ~ t e r s u r f 8 0 8 d i f e ~ t e n n w r t e 8 h ~  tbon 
the head. R e f m a  nit& be made to 

2. Head has no pointed paobo6cia (beak) .................................... b*, pa@ 79 
Head with a shsrp pointed proboacis (be&) ........................................................... 3 

The ineect has no pointed pboacia snd heme belongs to the family Coridae. 

The charaoteristic8 of tbe inaecta belonging to the family Coriridrw ant epiop#! on pegs 79. 
Eight species of oorixid hemip- have been recorded from Ceylon. A diagram (Page n, Fq. 6) 
ie given of one of tbeee epeoiec. 

KEY TO TBE ~A~ PklCRTA OF GmLOII 
Before using the key tbs animal has to be idwtified ae a v~rtebrete or invertebrate. This 

can be done by diamat@ tbe mpchcm to find out whether it posl~eeeas a vertebral dwm. However 
it ia sulWently well known taut mammale, rep-, birds, amphibians (fkogs, torrde, eaecili6.m and 
their tadpolea) cmd am mrtebmtm and nearly all the other animels are inverbbr&ee. The 
erst set of charsctare in thb l q  beiow refers to the vertebral aolumn and if the speaimssl in qnacrtion 
i s ~ a ~ 6 0 f t h e ~ ~ O g e d s b o ~ i t i e a a f e t o c r % s l u n e t h s t i t i a s p i p ~ k b t e .  



3. Antmior ad. of animal with 8 "oorona" which besidPs & ekedame hse 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  long vib- who& of cilis... R"tibar, P s ~ p  32 

......................... Doea not poeaeee a " ~ ' "  4 

4 The nninuln (tbey are alwaya oolaniP1) form enoruetsaaioes' op B U ~  &ones, 
. . . . . .  fla9te, twigs and 0 t h  objects. .... Porifeaa, page 24 

.................................... DoIlDffonnppohBPOllOStieg~1RthB 5 

5. With Miad (-us) limbst 
No jointed limbe.. . . .  

... 6. With a non-flexible ahell. .M011w~=, ptp 51 
........................ Witbout a eheU. . 7 

7. With s mgnwnited ( d o r m )  bods' A=!difk~% 
....................... Body not e e g m d .  

8. Body with&.. . 
Body without 6. 

9. With tmta.clee around the muuth 
No tentacles around the mouth 

10. Soliterg individuals wi th  4 4  tentacles each (Sometimes one or two g"omng 
at- to the indi* in tbe form of " buds" may be @& iBD.-, 

25 parent) . . . .  
CoIonial forma in which each i n d v i d d  has a circlet of more thsn eight 

... tentsole6 WW, m e  26 
.......................... 11. Tgpically worm-like c y l ~ c & l  animals 12 

Ihmmvantrallp flattened 8,nunab. Platyhelminthes, pege 40 

12. Won- in extrkbbly tolled r n m y  g~vlng the ap-08 of e n w e d  cotton. 
Body surface sculptured or bear warts Nemiatomorpha, page 43 

Not aa above Pu'emaw p ~ ~ e  42 

13. Provided with hair on skm M d ,  page 146 
. . . .  No hair 14 

14. Animal covered with fathers 
No f81~them . . 

16. Gills and gill wrm (operulum) pmsemt. Equipped with botb pMd .od 
... median fins . . .  . Pieaee, page 101 

Gills and gill worm abant. KO pd h a .  (limb. should not b. c a n h e d  
with fina)... .......... .wptikw= 

Eotoprwtianr~sbra-~inthekey.  
~ ~ o f * ( u t h m p o d ) ~ t ~ e r , ~ y t b o e e o f t h ,  ~ipt~1&rrdbm,j.i . ld4C.pdlarn 

~ t e d  &am bodia, and are liable to be misbk4n for Annalkls a Narrrtadas. 
~Scuboof f raLnntred . (Fdy  

w. ~ ~ ~ y b ~ ~ ~ ~ ( m ) w o * r ~ r l - ~ ~ ~ ~  
t b e p i r s d p m ~ ~ ~ t h o t t b a g s m & r h .  



INVERTEBRATA 

PROTOZOA 
PROTOZOA are microscopic animals which always consist of a single cell each and are therefore 
referred to as unicellular organisms. They are also called non-cellular organisms since some members 
possess several nuclei within the cell. Protozoa are abundant in both running and stagnant waters 
and are common in the body fluids and tissues of other animals where many exist as parasites. Only 
a fraction of the species present in Ceylon have been recorded in scientific literature ; students of zoology 
would have seen live specimen0 of unrecorded species such as Paramecium, Euglena, and Vorticella. 

Protozoa are important as food for the smaller animals like mter flew (CMocera). Together 
-with bacteria they muse decomposition of the organic matt& on which they feed. 

The non-parssitic protozoa have been recorded from three orders : (1) Sm-, (2) Mastigo- 
phora, and (3) Ciliata. 

1. Do not have cilia or flagella ; locomotion by means of temporary extensions of 
protoplasm termed pseudopodia.. ............................................. Sarcoma, page 17 

Possess either cilia or flagella ................................................................................... 2 

2. Provided with one or mare slender wbip-like flagella generally found only at one 
.............................................................. . end of the animal Mastigophora, page 20 

Provided with numerous short hair like cilia which are, generally, evenly distri- 
................................................................ buted on the body surface a t ,  page 20 

S ARCODINA 

These protozoans move about by means of temporary extensions of protoplasm termed 
pseudopodia. Some of the Sarcodina are ndked while others are provided with a protmtive covering 
or shell varying in form and composition depending on the genus and species. The shell may be 
secreted by the animal iteelf or it may consist of fragments of debris and sand firmly cemented together. 
The sarcodine protozoans are found in diverse habitats and within wide ranges of climatic and topo- 
graphical conditions. They feed by engulfing solid particles of food which consist of smaller unicelluar 
plants and animals and decomposing matter. 

The following sarcodine protozoans have been recorded from Ceylon :- 

Actinophrys sol (0. Fr. M.), (Page 19, Fig. 1) 

A m b a  verrucosa Ehrb. (Page 19, Fig. 8) 

Arcella disco& Ehrb. 

Arcella wzblg~ris Ehrb. (Page 19, Fig. 7) 



All the iU- ere after various aethols. 





Centropyxk acuZda  (Ehrb.) (Page 19, Fig. 3) 

C&fws&* & p l l ~  Cienk. (Pftge 23, Fig. 4) 

DigZzogicr aeamiolakr Ehrb. 

Di$fzcgio wnJQ L8idy. 

Diflagict cm&da [Ehrb.) 

q@* corofta Wall. 
Diiflwgk gtobulosa Duj . 
DiJZzlgia l o b o s ~  Leidy 

DiJluyia yyrijwmis Perty. 

Diflugiu MQ Cart. (Page 19, Fig. 6) 

E yly,pAcr dw&W DIPj. (Page 19, Fig. 4) 

Eug- (Ebrb.) 
dcgmu Leidy 

Hyaloqdwrcia  pupilk Leidy 

Lepereusia epiralia (Ehrb.) (Page 19, Irfg. 6) 

Pelomyxa quarta (Grub.) 

S p h a e 4 r i . a  knta Sohlumb. 

Trit~erna e&Jp (Ehrb.), (Page 19, Fig. 3) 

These are ooneidered to be the most primitive among the p&2:oane. Some fotma are cioeely 
allied to plant8 and live by photosynthesis. Some of them like 'C'dvoa: aurew orec01011ial. Mastigophora 
possess one or more slender, flexible whip-like procewes tamed flagella which are ueually located 
at one end of the body. The locomotion or movement of these protozoa is by the vibratory movement 
of flagella. 

Only a few have been recorded from Ceylon, although several more have been o k e d  in our 
waters :- 

('eratiurn hid&.& (0. Fr. M.), (Page 23, Fig. 5) 
Euglemt sp. (Page 19, Fig. 9) 
Peridinium tabdatum (Ehrb.), (Page 19, Fig. 10) 
Iroluoz a w e w  Ehrb. (Page 19, Fig. 11) 

These protoxoa~,  w i z n e s  referred to as  Infusoria, are characterieed by the powmion of 
numerouP cilia wftiah an, abort h&-like procewes. Cilia originate almost a t  the surfaee in contrast 
to the deep matad ~ G U W  of &gella. Usually, cilia are evenly distributed over the body surfwe 
and their waviq movements propel the animal. The current so created also carries food to the 
" mouth ". Sometimer, the cilia are concentrated in particular areas or even united together tc, form 



vibrating organs in the form of stiff bristles or cirri which may be used for locomation in the f d o n  of 
" legs " of higher animals. Some foms are permanently fixed onto a substratum. 

Codonella lacwtris Entz. 

Colpoda c w U w  0. Fr. M. (Page 23, Fig. 6) 

Cyclochueta abnerguei Wallengren (Page 23, Fig. 8) 

Epistyli8 anastatica Ehrb. (Page 23, Fig. 1) 

Ichthyophthirius sp.2 

Oxytricha mystacea Stein. 

Paramcium sp. (Page 23, Fig. 7) 

rStylowhia pwtulata 0. Fr. M. (Page 23, Fig. 3) 

Tintinnqpsis ovalis Daday 

VorticeWa sp. (Page 23, Fig. 2) 
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The parasitic protozoan C. domerguei was found on the body surface of fish fry in the nursery pond8 at the 
Fisheries Research Station in Colombo. They were present in very large numbera on the skin, 6se and gills of the 
fry of common carp and giant gourami. The attachment ring aurrouuding the *' mouth " of the p r o t o m  had 
twenty-three anchors. Around the "mouth " were twd rings of cilia. A third ring of cilia was present at  the 
opposite end of the animal. 

The fry, infected with C y c l o o U  appeared to be sluggish in their habita end did not feed well. Some of 
the infected fry had white blotchw on the head and on the d o d  surface of the body. The fry were freed of infection 
by treeting with a dilute solution of kitchen salt (NaCl). There were only a few deaths among the infeoted fbh 

' fry. 
ZThe fish fry and Sngerlings in the nursery ponds at the Biheries Reeearch Statiorm in Colombo asd 

Polonnaruwa have been attacked by Iohthyophth&iw sp. in epidemio proportions. This u s d y  owurred when there 
was a sudden change in the weather. Ichthyophthit%~ is a moderately large protozoan visible to the naked eye. 
They usually live just beneath the outermost layer (epidermis) of the skin of fbh, thereby causing the fish to pro- 
duce en excessive supply of slime. The infected ereas appear as white spots on a cursory examination of the fish. 
When the condition of the fish deteriorates IchthyophthMw begins to leave the host and form cysts at  the bottom 
of the habitat. Each cyst gives rise to hundreds of young ones which infect new fish. Ichthyophthirk is unable to 
live on doad fish and the young ones emerging from a cyst would also die if they are unable to iind a host fish quickly. 



Explanation to flgwss on pago 28 
1. Epktylis sp. Length of zooid 90 p 

2. V o r t i d h  sp. Length of zooid 50-150 p 

3. Stylo7cch&z ep. Body length 70-150 p 
4. C ~ ? M b r E k  sp. 

6. Cwatium sp. 

6.  Cotpooh sp. Body length 40-12 p 
7 .  Parmecium sp. 

8. Caudal (Tail) 6n of a Giant Cow& fry infected with Cyclodueb domerguei. I n n e t A  tingle specimen muoh 
enlarged. 

9. Encrustation of the sponge SpongiUa carteri on a twig. Encrustation 15 oms. long. 

12. Diagrammatic repraenbtim of an individual of a sponge to show it. stsuatm. 

Figures 1 to 6 are efter various authors, 10 and 11 are after Amandale. 





PORIFERA 
(Sponges) 

PORIFERA axe multicellular animals with very little or no differentiation of cella into organs. 
The surface of a simple sponge is covered by a delicate membrane formed of flattened cella and pierced 
by several small pores which lead into a single central cavity (Page 23, Fig. 12). This cavity is lined 
by cells (choanocytes) each bearing a flagellum whose combined movement sucks water into the 
central cavity through the small pores. The water leaves the central cavity through the large opening 
a t  the top termed the osculum (Page 23, Fig. 12). The current of water brings along with it food 
particles and takes away any undigested material and excreta. As growth proceeds the sponge 
forms an encrustation (Page 23, Fig. 9) on some object such as a leaf or stem of a water plant, or a 
dead twig or similar structure. On careful examination it will be seen that such an encrustation 
has several oscula which communicate with each other by way of the central cavities. 

Between the outside membrane of flattened cells and the special cells lining the central cavity 
there is a structureless substrate containing various types of other cells and a supporting framework 
or skeleton. This skeleton is made up of spicules of calcium carbonate or silica bound together by 
a horny, unreactive substance termed spongin. The cells in the substrate perform different functions. 
Digestion is performed by particular individual cells and the products of digestion are passed on to 
other cells for absorption. If the need arises the cells can change their functions. Thus the cells 
which are digestive in function can wben necessary serve as absorptive cells. 

Sponges reproduce in three ways : (1) by means of egg8 which are fertilised by spermatozoa. 
(2) by means of buds which appear and break off giving riee to new individuals, and (3) by means of 
structures called gemmules (Page 23, Figs. 10 and 11) which are living cells enclosed by a firm chitinous 
coat or shell. An outer crust of air cells, make the gemmules bouyant and help in their dispersal. 
Gemmules are capable of withstanding unfavourable conditions such as seasonal drought. 

Only one family of sponges, namely Spongillidae with monaxon spicules, is found in freshwater. 
Two species have been recorded from Ceylon. 

Spongilla carteri Bowerbank (Page 23, Fig. 9). As a rule this sponge is large with 
smooth and rounded surfaces occasionally bearing ridges. I t  has a particularly strong and 
an offensive odour. The spicules are smooth, pointed and nearly straight and are less than 
twenty times as long as they are broad. 

Spongilla prolifereen Annandale. This is a sponge forming soft shallow cushions, 
rarely more than 10 cms. in diameter on the leaves of water plants, or small irregular mamee 
on their roots and stems. The colour of the sponge is green, the shade depending on the 
amount of sunlight available. The spicules are long, smooth and sharply pointed and are 
at least twenty times as long as they are broad. This species is found in ponds that do not 
dry up. 

ANNANDALE, N. 1910. Note on a freshwater sponge and polymm from Oeylon. SpZM z e y h . ,  7 : 63-64. 

ANNANDALE, N. 1911. The Fauna of Britkh In& ilaecudimg Ceylon and Bumna. Freshwater Sponges, Hydroids 
and Polyzoa. London, 251 pp. 

BOWERBANK, J. 8. 1863. A monograph of the Spongillidas. Proc. zod. Soc. Lond. pp. 440-472. 

WILLEY, A. 1907. Notes : Freshwater sponge and Hydra in Ceylon. Spolia zeylan. bp : 184-6. 



COELENTERATA 
(Hydra, Jellyfmhes, Corals.) 

COELEhTERATES are radially symmetrical animals. The body wall is composed of two layers 
of cells, the ectoderm on the outside and endoderm on the inside with a structureless jelly-like substance 
termed the niesogloea in between. The body wall surrounds a central cavity called the enteron which 
serves as a digestive c a ~ 3 y .  Tbe enteron communicates with the outside through a single aperture 
a t  the top which eerves as the mouth and also as the exit for any unwanted and undigested material. 
The mouth is surrounded by a ring of hollow tentacles which are usually constant in number for any 
particular species. 

The Coelenterata include marine forms such as corals, sea-anemones, sea-firs and jelly-fish 
and a few freshwater species belonging to the division Hydrozoa. This division is represented in 
Ceylon freshwaters by Hydra. 

Hydra exist as solitary individuals, often attached to  water plants, kc., by their base. 
They are sometimes found floating on the surface of the water with their tentacles and trunk 
hanging down below the water level. They can also crawl with considerable rapidity in 
leech-like fashion. If conditions are favourable they could remain in one spot for quite a 
long time. Hydra is generally attracted to light but repelled by heat. A sudden rise in 
temperature, lack of aeration and growth of bacterial scum on the water surface can kill 
Hydra. They feed on small animals like cladocerans, copepods and even the larvae of 
chironomids. Two species of Hydra have been recorded from Ceylon. 

Hydra vulgaris Pallas (Page 31, Fig. 1). They are usually found in stagnant w&er 
in ponds containing plenty of aquatic vegetation. The colour of individuals of this species 
varies from pale to deep orange and dull brown to dark green depending on the quantity and 
kind of food material they have consumed. When hungry the tentacles are greatly extended 
and may exceed the length of the trunk. The body is slender and cylindrical but takes on the 
shape of a wine glass when gorged with food or when it contracts on being disturbed (Page 31, 
Fig. 2). They have 4 to 6 tentacles but occasionally an individual may be found with 8 
tentacles. Reproductive organs are confined to  the upper part of the body and occasionally 
produce eggs with a protective shell so that they can withstand adverse conditions. Usually, 
reproduction takes place by budding. A small bud appears as a protusion of the body wall 
of the adult. At the terminal end of this bud is the mo-zth. The enteron of the bud com- 
municates with that of the adult. After a time a constriction occurs a t  the base of the bud 
which has taken the form of a small individual (Page 31, Fig. 11 and eventually separates 
off from the parent. 

Hydra zeylanica Burt. These Hydra are similar to  H .  vulgaris but are smaller in size. 
They live in slightly acid water. The colour varies, Rome individuals being almost trans- 
parent while others are light brown in colour. This difference in colour is correlated with 
the food supply. There are typically 4 hollow tentacles which may be extended to more 
than twice the length of the body. Propagation takes place both sexually and by budding, 
the latter being the more frequent and commoner methad. 
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ECTOPROCTA 
(Moss animalcules) 

ECTOPROCTA are a small group of animals which are sedentary and often colonial. The records 
of their occurrence axe few. The Ectoprocta are exceedingly delicate though attractive looking 
aeatures. The ectoproct animals axe somewhat transparent and almost the entire structure of each 
animal could be made out under the microscope. The freshwater species are all colonial. On casual 
examination a colony of ectoproct animals looks like an aggregation of several Hydra but under the 
microscope the complex nature of each individual of the colony is revealed. The colonies take the 
form of branching threads spread on the surface of stones, sticks and submerged plants in the water. 

Each individual of an ectoproct colony consists of a living, transparent jelly-like cage termed 
the zooecium in which is enclosed a contractile portion termed the polypide. At its base each zooecium 
is attached to another zooecium or to some sort of supporting structure. Each zooecium is open to 
the exterior by an aperture or orifice which lies opposite the base. b 

The polypide with its fully extended tentacles appears to be similar in structure to a Hydra. 
Certain portions of the polypide could be extended out from the aperture in the zooecium but when 
disturbed, the entire polypide withdraws into the zooecium. A characteristic feature of the polypide 
is the tentacle-bearing " lophophore " wbich in most species is horse-shoe shaped. The tentacles 
are not so contractile as in Hydra but they are covered with cilia which are in constant motion. 

Most of the ectoproct species are hermaphrodites, both male and female sex organs being present 
in each individual. They reproduce in three ways (1) by means of fertilised ova or eggs, (2) by budding 
which as a rule does not produce independent organisms but add to the colony, and (3) by means 
of special asexually produced bodies called " statoblasts " (Page 31, Fig. 5). These statoblasts 
are present only in the freshwater Ectoprocta. The statoblasts consist of masses of cells containing 
abundant food material, enclosed in a capsule with a thick horny resistant wall and are capable of 
lying dormant under unfavourable conditions for months and sometimes years without losing their 
vitality. In many species the statoblasts are p r o ~ d e d  with a mass of horny walled chambers filled 
with air sacs giving bouyancy to the entire statoblast. The shape and form of the statoblaets are 
important features in the identification and classification of the ectoproct species. 

Very often other animals are associated with the colonies of Ectoprocta. It is not uncommon 
to find oligochaete worms, sponges, insect larvae and even snails within tbe ectoproct colony. 

Three species of Ectoprocta have been recorded from Ceylon. 

Pectinatella burmanica Annandale (Page 31, Fig. 3). A colony of Pectinatella burma- 
nica is circular and measures nearly 2 - 5  centimeteres. The statoblats are relatively large 
measuring over 1 mm. in diameter. The statoblasts are almost circular but one side is slightly 
flattened. The only recorded oxurrence in Ceylon is a specimen obtained by Dr. Willey 
and reported by Annandale from a pool by the roadside between Marada-dawela 
and Galpitigalle a t  the foot of Ritigala in the North-Central Province. 

Plumatella emarginata Allman (Page 31, Fig. 5). A colony of Plumatella emarginatcc 
covers a considerable area of flat surface and very often they are entirely recubment. Each 
individual is of a dwk brown or almost black colour but it has a conspicuous white marking 
which gives the colony a stippled appearnace. Each individual has 40 tentacles. The 
presence of statoblasts of this species in the plankton of the Colombo Lake as reparted by 
Apstein (1907) is the only record of it in Ceylon. 



Plumatella (Hyalinella) longigemmis Annanadale. This species is commonly found 
attached fo rocks and stones. Each individual in the colony is short and stout and attached 
ta the substratum. Specimens in Ceylon were pbtained in the Maligakande waterworks 
reservoir in 1912. They were found to be floating freely in the water. r A colony codsist of 
elongate, slender, cylindrical stems and branches, more or less entangled together, and 
forming masses comparable to those formed by many filamentaus algae. 
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GASTROTRICHA 
GASTROTRECHA ace a group of free-living mic~y)mopic animals which live among algae and 
debris. The largest species however, may grow upto 2 mm. in length. %y are generally common 
in the company of rotifers and protozoans. 

In ahape the Gastrotrichtl am elongate animals with a flattened ventral surface. They oould 
very easily be mistaken for rotifers but for the absence of a corona. Some farms look like nematode 
worms but the possession of cilia, shows that they are an entirely different group. In addition to the 
cilia, parts of the body of gastrochiam axe covered with wasty protrubenmo88 in the form of wales 
The tail end is generally forked and bear adhesive organs. 

Two species have been reoorded from Ceylon : 

Charetonotw Earn Ehrb. (Page 29, Fig. 1) 

Ichthydium pdura Ehrb. (Page 29, Fig. 2) 
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Fig. 1 CWorwtw sp. after Hyrnan 0.5 rnm. 

Fig. 2. Ichthydium sp. after Hyman 0.5 mm. 



Explanation to Bgures on page 31 
1 .  Hydra vulgaris. 5 mm, long 

2. Hydra vulgaris (contracted). 2 mm. long 

I. PectiWeUa bunnaniea: 

4. Salpina rnaCTwdha 300p 

6. Plu&& e m c r r ~ ~  

6. Diglena forcipah 280p 

7 .  Megdohwha sp. 2 mm. 

8. 8ynchaetu p&n&a 360 p 

9. Notops branchion168 420p 

10. Polyarthra ~~ 126p 

11. Adinuw wptuniua 1140p 

12. Adinurw neptuniw with segments telescoped 360p 

13. Philodina dtrina 6OOp 

14. Rotifeer &garb 500p 

15. Furcdaria to&eta 260 p 

16. Cvnochilua ~olvom 630p 

17. Lacinularia aocicslk 2 mm. 

Figures 3 and 6 are after Kraepliin, 4 mnd 6 to 17 are from Hudson and W w .  





ROTIFERA 
(Wheel animacules) 

ROTIFERA are usually microscopic freshwater animals, the largest species attaining a length of 2 2. 
They are present in botb stagnant and running water. It is only rarely that they are encountered 
in saline water. 

The rotifers are distinguished by the presence of a complicated feeding and locomotor organ 
called the " corona " which consists of long vibrating cilia variously arranged in the different families. 
The rest of the body, except in a few species, is without cilia. The corona lies at the anterior end of 
the animal. The movement of the coronal cilia crates a current of water towards the mouth. 

The bodies of most rotifers are elongated. The posterior end of each animal is extended in 
the form of a stalk termed the " foot ", which may be usedfor attachment and sometimes for locomotion. 
The skin of a rotifer is generally flexible but in species belonging to certain familieti the skin is hardened 
to form an outer shell termed the lorica or shield. Most rotifers provided with a lorica have a definite 
shape and are therefore not diflicult to identify. The sexes are distinct but the male8 in most species 
are very much smaller than the females and are so degenerate that they even lack an alimentary 
canal. The males have a much shorter life span than the females. Some rotifers are able to encyst 
during adverse conditions and live for long periods 'within the cyst till the return of normal conditions. 

The species recorded from Ceylon ars grouped in fifteen families. 

KEY TO THE ROTIFERA 

1. Fixed onto some object. Foat not retractile but wrinkled and' 6ndm.g in a 
sucking disc.. ..................................................................... .Melicertidae, page 33 

................................................................................................................. Free swimming.. .2 
2. Unwrinkled foot which is wholly retractile within body (telescopic) .... P h i l a d a e ,  

page 33 
Foot nut wholly retractile or foot may be wanting ..................................................... 3 

..... 3. Foot replaced by two appendages ending in ciliated expansions.. .Pedalionidae, 
page 35 

Foot may or may not be present but no ciliated appendages replacing foot. ........... 4 
4. Lorical present ................................................................................................................. 5 

Lorical absent ................................................................................................................ 12 
........................ 5.  Foot when present transversely wrinkled and wholly retractile.. :. 6 

............................................ Foot not transversely wrinkled nor is it wholly retractile 8 
6. Foot ending in a ciliated cup ............................................ P o ,  page 39 

Foot when present not ending in a cup ...................................................................... 7 
....... 7. Lorica box-like and generally symmetrical. Foot absent .Anuraeidae, page 38 

.... Lorica depressed and dorsally arched. Foot when present forked.:. .Brachionidae, 
page 38 

8. Lorica of a single piece .................................................................................................... 9 
........................................................................ Lorica made up of two or more pieces 11 

Lorics ie the term given to the hardened outer Bkin of rotifera. 



9. b r i m  hardened on all sides.. ..................................................................... .... ................. .lo 
hr ica  not hardened on ventral surface ............................................ C o l r i ,  .pege 35 

10. 'Lorica cylindrical without angles ................................................. Rattulidae, page 35 
. Lorica vase-shaped, sometimes faceted.. ..................................... .Dinocharidae, page 35 

11. Lorica depressed and of two dissimilar pieces ......................... Euchlanidae, page 34 
Lorica compressed and appears to be form-ed of three or four pieces ..... .Salpinidae, 

page 34 
12. ciliary wreath of coronal interrupted .................................................................... .13 

Ciliary wreath of corona1 not interrupted.. ................................................................. .14 

13. Ciliary wreath consists of interrupted curves and clusters .. Notommatidae, page 33 
Ciliary wreath of a single interrupted marginal curve . . . .  Synchaetidae, page 34 

14. Ciliary wreath single, foot absent.. .............................................. Asplanchnidae, page 38 
........................ Ciliary wreath of two parallel curves, foot present Notopsidae, page 34 

The rotifers in this family are either fixed on to some object (usually watier weed) by their 
" feet " or live inside tubes. The foot is transversely wrinkled, not retractile into the body and en& 
in a sucking disc. The corona is a large disc having round its outer edge two transveree rings of cilia 
placed parallel to one another. Most of tbem are hardy individuals and are prolific breeders. Four 
species have been recorded from Ceylon. 

Ccntochilus volvox Ehrb. (Page 3 1, Fig. 16) 

Lacinularia socialis Ehrb. (Page 3 1, Fig. 17) 

fimnias annukctus Bail. 

Megalotrocha s imibuW Huds. (Page 31, Fig. 7) 

FAMILY PHILODINIDAE 

The bodieb of these rotifers appear to be divided into several segments some of which telescope 
into each other when the animal contracts (Page 3 1, Figs. 11 and 12). The foot is wholly retractile 
within the body. The corona is in the shape of two transversely placed lobes .or wheels. They 
swim with the aid of the coronal cilia and also creep in leech-like fashion. They can remain for long 
periods in a dried up condition and recommence an active life as soon as a small quantity of water 
becomes available. Three species have been recorded from Ceylon. 

Actinurns neptunius Ehrb. (Page 3 1, Figs. 11 and 12) 

Philodina citrina Ehrb. (Page 3 1, Big. 13) 

kotifer vulgcaris Scbrank (Page 31, Fig. 14) 

FAMILY NOTOMMATIDAE 

Externally these small sluggish rotifem give the appearance of being segmented. The corona 
which is narrower than the rest of the body, has a ring of cilia round its edge in some forms wbile 

1 The corona is the complicated feeding and looomotor organ which is cheraotarbtic of mtiferu. Thiu organ 
consists of vibrating cilia. 



in others the cilia are uniformly ammgd all over its surface. The short slender " foot " which ia 
not sharply marked off from the body, ends in two toes. Two species have been recorded from 
Ceylon. 

Diglem forciph Ehrb. (Page 31, Fig. 6) 

Fwcuhria longiseta Ehrb. (Page 31, Fig. 15) 

FAMILY NOTOPSIDAE 

They are fairly large cylindrica.1 rotifew. Corona is provided with iGwo parallel curved rings 
of cilia. The " foot " ends in two small toes. Two species have been recorded from Ceylon. 

Notops branchionus Ehrb. (Page 31, Fig. 9) 

FAMILY SYNCHAETIDAE 

They are powerful swimmers with cone-shaped bodies which are a t  times furnished with spine- 
like structures which aid in locomotion. The corona is very large, much flattened and provided with 
a single ring of d i e .  Th9 foo* is reduced while in some forms i t  is absent altogether. Two species 
have been recorded from Ceylon. 

Polyarthm platyptera Ehrb. (Page 3 1, Fig. 10) 

8ynchu.eta pctincato Ehrb. (Page 31, Fig. 8) 

F U L Y  SALPINIDAE 

The lorica (outer shell) which is well defined has three or four longitudinal furrows and gives 
the rotifer a definite shape. Tbe loricrt appears to be formed of three or four plates. The corona 
and foot can be pafiially withdrawn into the lorica. Five species have been recorded from Ceylon. 

Diplax ornata Daday 

8cslpina breuispina Ehrb. 

8al.pina mzcrwantha Uosse (Page 31, Fi. 4) 

8alpina lnacracantha var. eeylonica Daday 

Salpim spinige~a Ehrb. 

FAMILY EUCHLANIDAE 

These rotifera are common among aquatic vegetation. The lorica consists of two plates one 
of wbich is larger than the other. Sometimes a lorica may be lacking and the body is soft. The 
larger one is curved over the back of tae animal while the ehorter one is flat. Seven species have 
been recorded from Ceylon. 

C a t h y p  Jam Ehrb. 

Cathyplu, ungdda Ehrb. 



Euchlanis dilata Ehrb. (Page 37, Fig. 1) 

Monostyla bulb Qosse (Page 37, Fig. 2) 

Monostyla luncs~is Ehrb. 

&ono~tyla quadridentata Ehrb. 

FAMILY COLURIDAE 

They are common among aquatic vegetation and debris. E e a  is of one pieoe but is usually 
soft on the ventral surface. A portion of the lorica extends over the head t~ a hood. Five species 
have been recorded from Ceylon. 

Co2um.s bicusoidltus Ehrb. ( P a ~ e  37,%ig. 8 )  

Co2uw uwicinatua Ebb.  

MetopPdica lepcadelh Ehrb. 

Metqidia ovalis Ehrb. 

Meibpidia triptern Ehrb. 

FAMILY RATTULIDAE 

Usually present among aquatio vegetation. The lorica, ie of one piece and is more or 
less cylindrical, but curved. One " toe " is greatly extended to form a spine while the other toe is 
absent or vestigeal. Six species have been recorded from Ceylon. 

Goelopus t e n u h  Gosse (Page 37, Fig. 7) 

Maatigocerca carincGta Ehrb. 

Mrntigocerca e h g a t a  Uosse (Page 37, Fig. 3) 

Mcastigocerca rattus Ehrb. 

Masligocerca scipio Gosse 

Rnttulus tigris Mull. (Page 37, Fig. 4) 

The lorica is vase-shaped but sometimes flattened and often spinow. These rotifem skip 
about by making powerful strokes with their prominent foot and toes. Two speoies hrtve been recorded 
from Ceylon. 

Dimcharis pi2Zum Ehrb. (Page 37, Fi@;. 6) 

Scaridium lrmgieaudum Ebb.  (Page 37, Fig. 5) 

FAM'ILY PEDALIONIDAE 

The rotifers belonging to this family have six limbs whiob are apparently join&d limbs, 
(some authors refer to them as arthropodous limbs), which belp them to make skipping or jerky 



1. l h h ~ a & a  &at0 360pl 

2. Monostyla bulla 230p 

3. Mastigocerca elongata 600p 

4.  Rattulua tigris 1200p 

6. Scuridiwm bngicauduna 42Op 

6.  Dinochcvris pocillum 310p 

7 .  Coelop tern& 250p 

8. CoEurwr b d c u s ~ t u a  80p 

9. Pterod,ina eltiptdca 120p 

10. Notholca after vasiousauthom 21Op 

11, Pedaliom m i w  210p 

12. Brachionw rubens 280p 

13. Il'oteua qdrioornis 360p 

14. Aqlanchna bdghtwelli BOW$ 

15. Anuraea after various authors 31Op 

16. Free living trematode larva (Cercaris). 

17. Notholca after various authors 250p 

18. Outline drawing of Moraod&Bm nm&tS& after F e m d o  0.285 mm. long. 

19. Caridinicolu after Hyman. 

20. and 21. Triolad turbellarians after verioins authors. 

Figures 1 to 9 and 11 to I4 are fram Hudson and Gosse. 





movement&. The corona is in $he shape of two transversely placed lobes or wheeIs and has two ring8 
of cilia round the eclge. One species has beea recorded from Geylon. 

Pedalirm mirum Rnds. (Page 37, Fig. 11) 
?< 

*mm. . ~ A c & ~ ~ I D A ~  - - 
l%e'&ca is made up of two plates, one of whicb i6 flattened aad the other curved. The foot 

whioh ig- prominent has ring-like markings on its surface. There are tiwo small " toes ". 
Surrounding the mouth Brachionus has three prominences which stand high above the general surfaoe 
of the corona. Nine species have been recorded from Ceylon. 

Bmhionw mplice~us Ebb. var. levis Apst. 

Brachionus cadatus BiZr et Daday 

Brcoohionus f a h t w  Bir 

brachionus fmJioula Wbm var. levis Apst. 

Braohionu8 mlhertd B& et Daday 

Bmahioaw militaim Ehrb. 

BmhConw p l a  Ehrb. var. wilkyi Apst. 

Mwoc8 &em Ehrb. (Page 37, Fig. 12) 

Notem qwdra'cornk Ehrb. (Page 37, Fig. 13) 

FAMILY ANURAEIDAE (Page 37, Figs. 10,16 and 17) 

The lorim is box-shaped and is formed of two plates, one ourved and the oCher flat. These 
rotifers are usually armed with numerous spines. They do not possess a foot. Probably there are 
more species of Anuraeidae than the single species recorded for Ceylon. Althoagh no species of 
Nqtholca has been recorded from Ceylon, this genus haszbeen observed by the present an.fBom. 

Anuraea valga Ehrb. var. tropica Daday (Page 37, Fig. 16) 

Notholm sp. (Page 37, Fig. 17) 

FAMILY ASPLANCHKZDAE 

The body is soft and sac-shsped, a lorim being totally absent. Corona oonaiste of two 
transverse, flattened cones with distinct summits. The alimentacy ana l  ia not well developed, there 
being no posterior or anal opening, the undigested waste being digorged through the mouth. The 
foot is very often lacking or inconspicuous and there are no toes. Four species have been recorded 
from Ceylon. 

A s p h h ~  6rigTtt2uelli Uoese (Page 37, Fig. 14) 

Asphnchna b&qhtweai Gosse vax. ceyhica Daday 

AspEa92~hna rnyrmsko Ebb. 
AsphnciLna syrimx Ehrb. 



FAMILY PTERODINIDAE 

Corona provided with two ring6 of cilia round its edge. A lorica is present. The foot ia usually 
absent or inconspicuous, wrinkled, wholly retractile and ending in a ciliated cup or disc. Two apecies 
have been recorded from Ceylon. 

Pterodina eUiptica Ehrb. (Page 37, Fig. 9) 

Pterodina pati,m Ehrb. 
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PLATYHELMINTHES 
(Flatworms) 

PWTYHELMINTHES are bilaterally symmetrical, dorso-ventrally flattened worms which do not 
have an anus. In structure they are more aomplex than the Coelenhrata and have three layers of 
cells and well developed internal organs. The group is divisible into three distin~t classes, namely 
Turbellaria, Trematoda and the Cestoda. 

With a few exceptions the Turbehria are free living forms. The members of this group are 
easily recognised by their httened leaf-like shape. They measure 10-40 mm. in length. Several 
forms are present in freshwater. 

A group of large turbebrians are the triclads (Page 37, Figs. 20 and 21) which are found 
beneath stones and leaves in dl freshwater habitats ranging from hill country torrential streams to 
etagnant pools in the low country. They axe entirely carnivorous, feeding on insects and small 
crustaceans. 

They are rare in tropical regions and there are no records of triclads being present in Ceylon. 

Another group of turbellarians are the Rhabdocoela in which the gut takes the form of a simple 
sac. They resemble the triclads in shape but they are smaller and are usually covered with cilia. 
They are usually found in stagnant water and feed on cladocerans, copepods, lower plants such as 
algae and diatoms. 

Two species " Convoluta '' anostica Schmarda and Mesostoma rostratum Dug. are recorded for 
Ceylon. In addition the oosmopolitan species Mesostoma erhenbergi (Focke) is probably present in 
Ceylon together with Stenostomum spp. which are widely distributed in the tropics. 

An interesting sub-division of Rhabdocoela is the Ternnocephalida which contain small 
(less than 3 mm. in length), transparent unciliated forms with tentacles and adhesive organs. The 
temnocephalids live in the gill chamber of freshwater " shrimps ". Rarely specimens may be found 
on the external surface of the " shrimps ". Three species from two genera have been recorded from 
Ceylon : Caridinicola platei Fern. (Page 37, Fig. 19), Monoddscus parvus Plate and M.macbridei Fern. 
(Page 37, Fig. 18). They were all taken from the branchial chamber (under the carapace) of fresh- 
water "shrimps, " Caridina 'spp. Temnocephalids do not generally depend for their food on the host 
which harbours them but feed on small animals and plants that come their way. Fernando 1952 
stated " C. platei is found throughout Ceylon ; in the Kandy Lake and in the Central Province, it is 
found living with M. parvus : in the low-country and dry zone of Ceylon, 0. platei and M.macbridei 
are found living together. It must be admitted that a few specimens of M . p a r m  are sometimes 
found in the dry zone collections, but I have not been able to find M.mmbridei in the Kandy or 
Peradeniya collections. " 

The Trematoda (flukes) and Cestoda (tapeworms) are parasitic forms. Some of them have 
complicated life cycles involving two or more hosts. 

The trematodes are typically leaf like and usually possess suckers ; one at the anterior end 
surrounding the mouth and the other on the ventral surface. Trematodes which have only one host, 
are usually found as exterml parassites on gills of fishes and the urinary bladder of amphibia. The 
trematodes that parasitize more than one host are generally found aa adults in the internal organs ~f 
the final host. In some cases all the hosts are freshwater animals, but in most cases the final host 



in u-hich the trematode becomes adult is a vertebrate which may be a land form. Trematodes 
pass their larval stages in a mollusc. Free living larval stages (Miracidia and Cercaria) (Page 37, Fig. 16) 
occur in freshwater . I  

The cestodes are ribbon shaped without an alimentary canal. They have suckers or suoking 
grooves at the head end. They parasitize several hostabut the adult is always found in the alimentary 
canal of a vertebrate animal. When all the hosts of cestodes are freshwater animals, the adult worm 
lives in the alimentary canal of a fish. Others parasitize a number of freshwater invertebrates and 
finally reach maturity in the alimentary canal of a mammal, bird, reptile or amphibian. 
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(Roundworms) 

NEMATODA are unsegmented worms with cylindrically shaped bodies tapering towards both 
ends. Free living nematodes have adapted themselves to a wide variety of habitats such as dessert, 
rivers. lake beds, and the waters of hot springs. In addition, there are numeroue parasitic forms which 
play an important role in causing disease in animals and plants. Nematodes found in freshwater can 
be divided into three groups : Free-living, Parasites of Insects a and Parasites of Vertebrates 

A number of small free living nematodes are common in freshwater especially in the mud, 
a t  the bottom of lakes. These thread-like worms, measuring only a few millimetres in length, are 
seen to whip themselves about by means of rapid contortions of the whole body. Weerakoon and 
Ssmarasinghe (1958) estimated that there were as much as 118,000 angullid nematodes (Dorylaimus sp.) 
per square mile of soil in a paddy field a t  Meegoda. This species is probably D. dagnalisDuj. 
(Page 47, Fig. 14) which is a cosmopolitan species. 

A closely related species D. palustris (Carter) occurs in India. Anguina tritici (Stein) (Page 47, 
Fig. 15) is common in the rice fields of S. E. Asia. 
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1 A closely allied group the Acanthocephala (spiny-headed worms) also occur as parasites in fishes. Two species 
were recorded by the authors in Ophwoeplaalua atriatua and Macrones vi8tatua. 

9 Most of the parasitic forma have a t  least'a brief free living stage during which they achieve the tranefer 'to a 
new host. Weerdcoon and Samarasinghe state . . . . . it is worthy of note that two of the chironomid larvae 
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Kulkami. These nematode parasites have an interesting life-hietory. From the hosts intestine newly hatched 
larvaereaah the water along with the faeces. The larvae undergo further development when they are eaten by copepoda. 
After a time they encyst in the body oavity of the wpepocl. When the infected copepod ie eaten by a fish, the 
nematode develops further and a t h i -  adulthood. 

Two species of spiruroid larvae were found in the mesenteries of WaZliago attu, Onzpsk bimac&ua and 
Cfloasogobiua giurk by the authors. 



NEMATOMORPHA 
(,Horsehair worms or Gordian worms) 

NEMATOMORPHA which often ocour as inextricably coiled masses are referred to as gordian 
worms after the mythical gordian knot (Page 47, Big. 9). The term horsehair worms originated with 
the myth that these worms were transformed horsehairs. The larvae are parasitic on arthropods, 
chiefly insects. The adult worms do not feed, but a few cases are recorded of the adult accidentally 
"parasitic " in man. Generally the adults are free-living and aquatic being found in ditch.-, ponds 
and various shallow freshwater habitats. 

Superficially the ~ernatomorpha resemble nematodes but they differ from them in internal 
structure. They vary in size from 10-70 cms. in length and 0.3-3 mms. in breadth. The diameter 
of the body is constant throughout except a t  the very extremities where a slight narrowjng is noticeable. 
The mouth is hardly rrisible and there is no functional alimentary canal both in the adult and juvenile 
stages. The gordiids take no food into the digestive tract at any stage of their life cycle and therefore 
must obtain their nutrition by abeorption through the body surface. At the posterior end is a 
cloaca into which the reproductive canals (or genital ducts) open. The tail of the male is usually 
bifid or trifid. The body is covered by a hard cuticle which is much stiffer than that of the nematodes. 
The body surface is usually covered with minute warts (areoles) (Page 47, Figs. 11 and 12). 

The adult worms mate in the water and each egg hatches out into a larva with a simple body 
having a proboscis and several hooks. The larvae encyst on vegetation near the water and when 
they are swallowed by an aquatic animal along with the vegetation, the larvae bore through the gut 
wall of the animal and reach its body cavity. The larvae can penetrate into almost any small aquatic 
animal but can develop further only in an appropriate host, usually an insect. Within the host the 
larva gradually grows into a juvenile worm losing the larval stylets and hooks of the proboscis but 
without undergoing any definite metamorphosis. 

Insects harbouring adult gordian worms are known to seek water. The juvenile worms leave 
the host by piercing through the body wall of the h c t ,  which injury usually kills the insect. 

Three species of gordian worms belonging to 2 genera have been recorded from Ceylon. 

Chordodes skmikowi Camerano 

Chordoh vemcosw (Baird) 
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(Ewthworms, Leeches) 

ANNELIDS are elongate and cylindrid w o r n  with soft segmented bodies covered extamUy by a 
cuticle which is a secretion of the skin. Some annelid groups, collectiyely termed the Chaeto*, 
have chaetae or bristles which are embedded in the skin. These chaetae which are composed of 
chitin (a secretion of the skin) are arranged in defhite patterns. The mouth of an annelid occupies 
a ventral position overhung by a s m d  preoral lobe. The anus is terminal, i.e., it is attheposterior 
end of'the body. The anterior and posterior ends of annelids, particularly the smaller chaetopods, 
appear to be alike. 

The annelids found in fresh water belong Go two groups, namely the Ol igob ta  (eari3hw~rms) 
which is a sub-division of the Chaetopoda, and the Hirudinea (leeches). 

E E Y  TO THE ANNELIDS 

1. No euckers. C k t m  present. Body generally cylindriml,..Oligochaeta, page 44 
Suckers preeent. No chmtae. Body generally ilattened ,.......... H i r u h ,  page48 

Thm are chaetopod annelids with a comparatively small number of chaetae. The 
are arranged in four groups on each segment, two on the do-1 side and two on the ventral side. The 
structure and size of these chaetae are an important diagnostic feature of the various oligoc&t& 
families. 

The aquatic oligochaetes or as they are more commody called the "aquatic earthwoms" 
inhabit the bottom ooze and debris where they could burrow deeply into the mud like terntrial 
forms. ' Some of them are capable of coll~tructing burrows which project above the surface of the 
mud as a tube made of sand and debris. The worm lives inside the tube with its anterior end at the 
bottom of the burrow feeding onthe mud while its posterior end extends out of the tube into the water 
Most aquatic oligochaetes reproduce asexually by fission. When a worm is ready to mulf iply a number 
of new segments axe formed at some point along the body. At this point it breaks up into two new 
individuals. Some of the new segments go to form theposterior end of one new worm while the rest 
of the segments form the front or anterior region of the other. 

Aquatic oligochaetes are important as food for fishes. The bottom feeding fisbea often feed 
on them and the undigested chmtae are commonly seen when the gut contents of these fishes are 
examined. 

Aquatic earthworms may sometimes reach very great numbers in muddy soils rich in decaying 
organic matter. The Lumbricidae, of which one species has been recorded from Ceylon plays a role 
similar to that of the common earthworm in the d, i.e., bringjmg up and mixing the soil. 

The aquatic oligochaetes recorded from Ceylon fall iato four familes, namely, ~eo1080ma%ib, 
Naididae, Tubificidae and Lumbricidae 

............ 1. Only two chmtae per bundle (i.e. eight in all) on eaoh segment Lumbricidae, 
s page 45 

.................................................................... More than eight c w a e  in inch segment 2 
............ 2. Zones of budding visible, reproduction by fission takes place at theee zones 3 

................................ No zones of budding. Reproduction sexual T b i ,  page 45 
3. Preordlobe (Prostomiurn) with cilia on the ven td  side ....... .Aeolosomtidae, page 45 

................................................ No cilia on ventral side of preoral lobe a d ,  e 46 



FAMILY AEOLOSOMATIDAE 

These are small freshwater worms which are usually less than 10 mm. in length. The number 
of chaetae per segment varies from species to species. The paired testes of each animal tend to become 
fused together as happens with the paired ovaries. Although these worms possess well developed 
sex organs their chief means of reproduction is by fission. 

Only one species has been recorded from Ceylon. It has three chaetae per group (i.e., 12 chaetcte \ 
in all). 

Aeolosorna termrium Schmarda (Page 47, Fig. 7) 

FAMILY NAIDIDAE 

They are small aquatic worms, the largest forms growing up to 25 mm. in length. Although 
the sex organs are better developed than in the Aeolosomatidae, their usual mode of reproduction is 
by fission. 

Ten species of Naididae have been recorded from Ceylon. They are very common in muddy 
soils like in paddy fields. Dero sp. construct tubes. At the posterior end of these worms are a number 
of ciliated " gills " in which red blood may be seen, giving the entire worm a, pink colour. Chaetogaskr 
is usually found associated with tube building insect larvae. 

Allmais paraguayensis paraguayensis (Mich.) 

Aulophorus miehaelseni Steph. 
Aulophorus tonkiwis (Ve jd. ) 

Chaetogaster sp. (Page 47, Fig. 8) 

Dero limosa Leidy (Page 47, Fig. 5) 

Dero zeylanica Steph. (Page 47, Fig. 5) 

Pristinu breviseta (Bourne) 

Pristina minutum (Steph. ) 

Pristina proboscidea Bedd. 

FAMILY TUBIWCIDAE (Page 47, Fig. 10) 

These aquatic worms are usually small but there are certain species growing up to 200 mm. in 
length. They are more slender than the other three families and do not reproduce by fission. They 
have red blood cells and they usually construct tubes in the mud out of which their tails project into 
the water (Page 47, Fig. 13). Two species of Tufibicidae have been recorded .from Ceylon. 

Both.rioneurum iris Bedd. 

Lirnnodrilus socialis Steph. 

These are long worms that may measure up to 150 mm. in length. They are not truly aquatic 
forms, being usually found in marshy localities. They are deep red to reddish brown in colour due 
to the colour of their blood. Only two S-shaped chaetae are present in each of the four segmental 
groups (i.e.. 8 chaetae per segment). They do not reproduce by fission. 

One unidentified species has been reoorded by Weerakoon and Semwminghe (1968). 

GEyphidrilus sp.  



Explanation to Ila;nres on page 47 

Ozobranchw 8hipIsgi 20 mm. long. 

D 6 ~ b k U a  feroz, from D h p a l a  and Fernando 17 cme. long. 

Ventral and dorsal views of H i m u J i d  +M, from D b p &  and Fernando 11 oms. long. 

PlacobdeUtz emydae 13 '6 mm. long. 

Dero sp., from Mellanby 19 mm. long. 

Hirudo b i r m n d ,  from Dhanapala and Fernando 7 cma. long. 

Aeolosma sp., from M e h b y  1-2 mm. long. 

UWogae t s r  ep., after Mellanby 7 mm. long. 

A diagrammatic wpresentati~n of a gordiaa worm. 

Tuhf61: sp., after Yellanby 3 cms. long. 

surfme view of 4- sp. 

Surfwe view of h d i w  sp., showing ~~80188. 

Tubiftw worms in mud tubes, after Mebaby. 

Doryliwimw atagndie, after Yellanby 5-8 mm. long. 

A@M t W ,  from Coodey 3.6 mm. long. 





THESE are annelids with flattened and shortened bodies, which hen extended take on a cylindrical 
form. They have a small and regular number of segments (usua 1 y 32), which are sub-divided into 
annuli. They usually have no chaetae and are distingukhed from all other annelids in having two 
ventral suckers, one a t  each end of the animal. The sucker a t  &he posterior end of the animal is very 
clearly visible but the anterior sucker with the mouth a t  its centre is not alweye well marked. The 
number of eyes vary with the species. 

The Hirudinea are divisible into two sub-orders, namely Ehynchobdeh and Arhynchobdellm 

1. Relatively small forms with a protrucible pharynx ...... . .. . . . . . . .RhynchobdeW, page 48 
Relatively large forms with teeth in their jaws. No protrucible 
pharynx.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . , . . . . . . . . .Arhynchobdellae, w e  49 

SUB-ORDER RHYNCHOBDELLAE (Sucking Leeches) 

THE rhynchobdellid leeches are 6-20 mm. in length, and are parasitic forms whioh suck the 
blood and body juices from their hosts. For this purpose the leeoh is provided with 8 protrucible 
proboscis. The proboscis which is a highly muscular adaptation of the pharynx, is thrust through 
the small oral opening a t  the centre of the anterior sucker into the flesh of the host. The rhynchob- 
dellid leeches cause damage to the body surface of aquatio vertebrates including fishes. This may 
lead to secondary iufwtion by fungi and bacteria. They may also cause considerable loss of blood 
if large numbers me present in a single host. Some species also act as intermediate hosts of blood 
parasib like trypanosomes and haemogregarines. 

An interesting feature in these leeches is that the young are carried on the ventral surface of 
the parent. The rhyncbobdellid leeches exhibit considerable diversity of forms as will be aeen in 
the description below. Five species have been recorded from Ceylon. 

Ozobmmhus shipleyi Harding (Page 47, Fig. 1) 

This leech is commonly found attached to  the soft parts of the blaok terrapin (tortoise), 
Melanochelys trijuga thermalis (Lesson). Its body is translucent, the entire dorsal surface 
being dull yellow with dark green margins. The posterior sucker has dark green 
spots. A characteristic feature of this leech is that the posterior region hm eleven pairs of 
lateral digitate branchiae or gills wbich are colourless and almost transparent. It has one 
pair of eyes. This leech is the intermediate host of a blood parasite (Haemogregarina ap.) 
of the black terrapin. 

PlacobdelEa e e y h i c a  Harding 

P b w  e m y h  Harding (Page 47, Fig. 4) 

These leeches we greatly flattened f~rms.  The anterior sucker is fused witb the 
ventral body wall, but the posterior sucker is h. Generally the leeches of this genus have 
only one pair of eyes but P. ceyhica has three pairs. They usually parasitize the soft terrapin 
(tortoise) Lkernya pnctata  cehieus (Gray) but it k not uncommon to find them on other 
freshwater vertebratea particularly fishes. P. und* has been found on Etroplus 
(8. Boraliya). Placobdellid leeches are intermediate hosts of blood parasites of vertebrates. 



The body of this lemh is more rounded thrm the pmding fmnw* T&e is  
sub-tmuinallegving fhe sn&&or suuker imworate. Tbhr do& adam .of body ia 
rwgheneddue to the pmnoe of nmnerous minute papittae. It hse 3 pairs of w. Thle 
is a oommon parasite in the branohid eavi t i~  of ~~ ~ l l ~ b a  \ 

SUB-ORDER ~ P E O B ~  (Siting Leeoh=) 

The Arhynchobdeh are relstively large forma rmging Enw Wi rma. to 300 ma. or maare in 
length. They have teeth in their jaws and their bites aas. muse txme&d& lase of Mood! in 4hci hast. 
The mhynchobdeUd leeches are common p a z a s i ~  of vertebrates, som- even in mas They 
do not have a protLvsibIe probasois. 

Inta this sub-order fall the so &ed " aettle leeches " namely h w t w  d Di*. 
In Ceylon two apecies are on record. 

~ l e e a h i s ~ ~ t h e C ' h o r s e ] e e c h " , d I . t p m t O ~ 6 8  am. in length. 
Both anterior and posterior suckers are lesge, the Isttei e o m e ~  e m  .the nurximm 
width of the body. It is uniformly brown in d o u r  with longitudinsl da.& &rip. 

This ie a very large " cattle leeuh ", the ad& ranging from 201) to 300 mm. in leargth. 
They are uniformly dark green in dour,  an uniformity whit& dkthphhea this epeoim. 
The pc#,tarior maker is prominent and uircnlsr with ita diametar exmeding the .Rid& of the 
body. .The jam are amall and without teeth. There me numerous mmda of these 188(thw 
being pwsent in the nasal pasiesges of ctattle and other animals. The " cattle l8~3hes " bave 
relatively small jaws with ~ ~ I I ~  teeth snd are unable to penetrate the mter alrin 
and hence suck blood from the highly vasanlsr mucous membrane of the mouth, nasal 
passage, pharynx and larynx of their hosts (mttle, d o m d c  animals sad even man). The 
I d e s  get into tbeae cavities when the animals visit ~tagnant pools. Several laeohas m y  
be present in the nassl passagee of one host from where they are d8Eoult to dhkdge and 
tbey oan c a w  the death of the bosf by mffooation. 

The " Medieinrd leeches" represented in Ceylon by H M m &  mad2km& asd Hinsdo 
bimramiea; are two o k  speuiq of arhynehobdellid l88ohes present in Ceylon. 

H i d i n a r k  m a d b a i s  (Leseon) (Pqp 47, Fig. 3) 

~speoi~ltgmwupbsbont~00mm.inlengthandZ5~8.in bmdhh. ~ e h e d  
is brownish grean an its dord surfadae and lighter green on its v d  aide. frt tb median 
line of the dorsal surfsee is a series of elongated bhok sspots on a haad light gawn stripe. 
On each aide of this stripe are two nsnow longitudinal yellowish stripes mth blaok borders. 
The entire dad d o e  is tided wi th  black. There are two b m d  blaolr. stripm on the 
ventral eurfaoe. The an tah  end of ths leeah is b m d  and the diameter of the pmterbr 
sucker is less tbaa the width of the body. This leech is found in the low uo&ry in stagnant 
waters of paddy fiekls d slow miming atmams. The jaws are well developed d Muneroua 
teeth sre present. They are &n fwnd a* fo the skin of b&loes. In sddition 
to being called " medioinal " leeabs, tbey am -fimes r e f 4  to RS "pwkfy field" or 
" buffalo " leechas. 



Hirudo birmmica (Blanchard) (Page 47,  Fig. 6) 

This leeoh is about 6Omm. long and is slender in comparison to H i d i m r i a  
ntanillensis. It is olive brown in colour with seven thin black stripes on its dorsal side. The 
leech is narrower a t  iits anterior end. The posterior sucker is less than the width of the body. 
The jaws and teeth are well developed. This species is found in rivers and streams and 
sometimes in swamps and irrigation reservoirs. They are not as common as Hid inar ia  
manillensis. 
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(Snsils and BPWaeIs) 

MOLLUSC3 we &tively ~~ inverfebtes w h ~  bodies ere not eegmented bnt o wall developed 
" head " is nsnelly present. Mollusos have complex internal o w =  with well developed digestive, 
respiratory and reproductive syste~m. Most mollusc8 possess a shell formed by serretiane from the 
skin. The BheIl is corn@ of calcilllg compounds and is mver discarded but oomhaatly added to 
as growth groceeds. If the shell is removed from the fteshy portion, the animal dies. This is in 
direct conbwt to the arthropods where with growth of tihe arba l ,  the chitinous exasfeton is being 
periodically d i s d e d  and repheed by a larger one. 

Molluscs mre hardy animals and survive periods of drought buried in the mud. They are 
scavengers asd eat b y b g  organic matter and the aquatic species thereby help in purifying water. 
Molluscs form an important item in the diet of some fishes and other aquatic and mn-rcqnatic animals. 
Some species ase intenm&b hosb of parasites particularly the &genetic flukea wbicb are found 
in man, dommtic animals and nearly all vertebrates. The control of flukes depends largeb on the 
control of the mollusc involved. Two group of mdnses are common in the fiwhwater ; (1) the 
univalve molluscs or mads termed the Gmtropda, and (2) the bivalve molluscs or mBeaals termed 
the LameIlibchia. 

1. Shell of a aingle piem ............................................................. , page 5 1 
.................... Shell of two valves which are hinged together LameIlibnmchia, page 68 

GASTROPODA 

(Univalve Mollusos or Snails) 
In this group the shell of each mollusc is of one piece and hence they are termed " univalve 

molluscs ". The shells of the various species fake on different forms and shapes (flattened, cone 
shaped, spirally coiled, &c.). Gastropods possess a distinct " head " with a pair of contractile 
tentacles. At the base of the tentacles are a pair of eyes. (Land gastropods have the eyes on the 
tip of the tentraclea). The mouth which occupies a ventral position lies just below and between the 
two t a t d e s .  The upper jaw is ohitinom while in the lower part of the mouth is a rad* or rasp 
which is a muscular ribbon covered with rows of minute teeth. Gastropods feed by rasping off plant 
material with the aid of the chitinous jaw and the radula. As the front portion of the radula weam 
off the ribbon gmwa forward bringing fkesh teeth into use. The head is continuous with the flattened 
foot on the ventral side. The gastropods glide over any object lying in the water by muscnlmeation 
of the foot. Sometimes they even move about on the surface of the water with the body hanging 
downwards. All that portion of the animal which lies within the shell exc1uding the head and foot 
is referred to as the visceral hump which contains the organs of digestion, circulation, respiration 
and reproduction. 

For reproduction to take pltbce in gadmpoaS two individuals must come together although some 
molluscs possess both mde and female sex organs. Most gastropode deposit eggs. but the members 
of some families such aa Thiaridae and Viviparidae are ViVipan,us. These viviparous molluscs are 
provided with pouches, referred to ss " mawupia", in which the young mmain until they 
sufEciently developed to be liberated. 

The fresh water gashpode are divided into two group : (1) opemulate, d (2) Puh0~1te.  
1. Horny platie on foot which servea as an opemulum ............ opemdak Gask~poaS, 

page 62 
No horny plate on foot .................................... k (AwiimpOaS, pabge 67 



Thme gastropods b e  a horny p b  attached to the foot. The plate is of a peculiar chitinous 
or dcmeous structure and closet3 the opening of the shell when the animal refraots. During the 
drought the snai l  can hibernate within the closed ahell. The o p e d t e  gaskopoaS breathe dissolved 
oxygen present in the water through spe&l gills m d  fhey-am generally present in writer which is 
well aerated. Most operculate gasfropods have sepmbte male and f a d e  hdividu&ls (unisexual). 

Operculate gastropods in Ceylon are repsented by about 80 recorded species b e l o w  to 
five fhilies. 

1. shell a n b g l ~ ~ i l :  or mbpate~lif-, i.e., fiattmwii from top to &m.  day have 
s very smsll spire ....................................................................... e page E f 2  

............ Shd glob- oval or carrot shaped sn8 nw&y w&h a prominent spire 2 
.................... 2. S M  ~~ earrot &aped, spire pronninent Thisrime l, paere 52 

................................................................................ Shell globose or amtely fuaiform 3 

3. Shell h g e  and globose ............................,...................................... , page 66 
Shell ovate or ovskly f d o m .  .......................... .P- M, page 63, Pal* 

trinidaeS, page 66, and V i v 8 p d d d  p g e  60 

FAMILY m A . E  
This f a d y  consists of flattened forms sirnilas to the w m o n  limpets present on warn w&sM 

rocks in the sea shore and rounded forma like the marine periwhklea. The shells are -11 
and have a low spire. Most species have coloured patterns of lines and bands. The operculum is 
semiciroular in shape. The ffeshwater species m y  extend to brwkkhwater bodies with rocky 
bottoms. 

Bepttzvia TePicllIQks (Reeve) 

&emria quimdu (Dohm), (Page 56, Fig. 1) 

9%- o p e d b  gwtropoaS are vivipamus. Faecnw, Mela* and l'hhra 8pp. b v e  
t~~ shells with mmiy whorls, Paludcmw spp. have ovoid shells with a low spine and few whorls. 
Fmmw, Neb* aaed Titiara have daptt#l themselves to inhabit stagnant or slow running w&ters 
in which decaying vegetable matter and mud are preaent. T h k  aad Pa1wahm.s spp. are abundant 
in up-country st- with rocky bottoms. Pa1udom.w spp. are chiefly rocky mountain stream 
forms but certain speciw are present in low country and even in paddy fielde. Fawnw 
ater is pment in h a h  and brackish water. M e l a m k h  is found both in the low and up-country. 

SUB-FAMILY TIIlmmAE 
4 

Faanam (L.) (Page 66, Fig. 5)  
Pausabs atw pedamWa Nwill. 
MeEa:mi& brodi (Dohrn) 
Mel&looicks b i d  mbttidh (Neaill ) 

*Them is muoh variation in the shrrpe of the ahen of Glte epeciea of ope& gesbmpods belairging to these 
Wueegrcrupa EeaoencratteEnpthaebaenmadetosep~~byeimpleaxternelchereotens. 



Melam* crenuhta (Deshayea) 
M e l a d e 8  crendata mfzlsa ( D o h )  
Melade9 bimwkz (Gray) 
Mektnodea t u b e r w  (Miiller), (Page 66, Fig. 6) 
Mela& t a m  Eayardi (Dohrn) 
Mekrmi& t u b e r e  submeba (Nevill) 
Thbra a c a n l h ~  (Lea) (Page 55, Fig. 9) 
Thiara datzcra (Dohrn) 
Thhm d i 8  (La) 
Thiara &a (Niiller) 

SUB-FAMILY PALUDOrnAE 

Palttdmnw  re^ Reeve 
Paldomua bbinctw Reeve 
Pa,?dornw chilimides Reeve (Page 65, Fig. 3) 
Palwbmw, &vatu8 Reeve 
Pdwhmw conidridus Reeve 
Pal*ua cumilaghnus Dohrn 
Pabdomw dewdu8 Reeve 
P a l h w  dibtatua Reeve 
P d h w  distinguedw D o h  
Paludmnw dro?nedariw D o h  
PalIldotnw eriww Reeve 
Pal&u8 ernmew Nevill 
Paludmw fdgurata D o h  
P a l h u a  jm- B,43ev0 

Paluhmua gardwri Reeve 
Palu&omw g l o b d a w  Gray 
Paludimw W i  Dohrn 
Paludovnua bnEey4 major Nevill 
Pal*ua k d s  Leyard 
Paludomw lorWus Reeve (Page 56, fig. 2) 
Paludomw rnelanostoonw Hid.  & Thmb. 
P~udomua mawtus Dohrn 
Palwlomw, neritoides Reeve (Prtge 66, Fig. 7) 
Paludmw *la'& globosus Brot. 
P d h w  nigrieans Reeve 
Pa1ub.m~ niqricans subgmnuh N e d  
PalzQdmw d h  Dohrn 
Pal~ac8Cpatus t~  Layard 
Pal&w pictwr Reeve 
P a , ? * w ~ f o r m i a  D o h  



D o d ( a ) e n d v e P t r a l ( b ) v i e w s o f S ~ ~ f n w ~ e y ~ T h g , b a W .  Dk&ar20mm. 

Pddomw hrhtw 30 mm. high. 

Pahiemu8 e i v s z i a  2 cma. high, 

Patuaomecs ~~, Enrm Hi%& end T h .  
Faunus akr7 8 oma high. 

MS*&20mm.high. 

PdYdonnrs nsritoides 2 cme. high. 

Pilo globem 4'6 oroa high. 

Thiom~n#h&m,fmngSn.&Theo. 

Bdhnya c+&m 2 ome. high. 

Pikrkgardi,fromHaP. & Theo.6unn. high. 

Bit%& iRc4napW 6 mm. high. 

In&- Quatus. Riameter 16 mm. 

Ggkndaa &d. m e t e r  4 mm. 

Lymmura pZn& 16 mm. high. 

A ehgle vdve (a) d binge vim (b) of Polpwaoda imp.seso from Pmsba 

limnellidens tnarginalw from Han. & Theo. 

Side view (a) d dorsel view (b) of Aneylzw) zayZccnian 6um Han. & Theo. 





Palu&mua reeesei Tam 
m r n w  r.ega~is u$I&- 
Pd*w rmpfdrrnis &at. 
Pa- SiPnClk Ltcyard 
W h  skQmri Doh 
P&I- 80w D0ht.n 
Pd+w sphcberietz Dohrn 
Paludmnu8 spirah Reeve 

Palzlctom/ua brsatala N e d  

Pt%lwkmm mdnddatu8 Nevill 

PQ;I*&s euleafw Reeve 
P a . 3 6 ' 1 ~ 1  szcloatua mpa;du8 Nevill 

Pddm0w1 wWw &r&w Nevill 

Pd*w sa&@w minor Nevill 

P~~wiomaCCl atuaimwni  DO^ 

Pdwkmzw tenwnti Reeve 
Pal&* t h i t e s i  Ltgd 

P d h w  t o r r e n l i h  DBrn 
PcPE- @idam48 Lrsyara 

l 3 z ihhmzc8  zeyknica Lea (Page 5% Fig. 4) 

PAlKtLY PAL-DAE 

The sbell is pyramid like. The laat whorl of the shell is large and inflated. Members of this 
family inhabit stagnant or slow rumhg water, especially those with a plentiful supply of mud and 
decaying vegetctble matter. 

&t%y&a (mb) (Page 55, Fig. 12) 
Bithynia stemothyr&des ( D o b )  
MymreUa wtigera (Kiistef) 

FAMILY MVAPARIP.AE 
The &hell has a pointed apex and a rounded base and its profkle is like that of a pyrad .  The 

operculum has several concentric rings. These gastropods liberate youq and not ova. 

Bellanzya ceylortica (Do-) (Page 5.5, Fig. 10) 
BeWQmya ceylanh ~ d m t ~  (Baa. & %'bob.) 

FAMILY PWDAE 
Their sbeils are large or xxw&im%bb aadm behg %he ai& d the commm p d e n  snail, 

Acatina. The shell is light brow cakd. opcultug ha.6 several concentric ikgp round an 

1 New Record for Ceylon 



eccentric nucleus. The sexee are eeparate and eggs axe laid in cluster% e a h b h g  several eggs. These 
gastropods live in ahgnant or slow running water that is amply provided with decaying vegetable 
matter and mud. 

Pih al&nans (Sowerby) 
Pila c a ~ d  (SwajnsOn) 
Pila cimwea (Reeve) 
Psk & o L ~  (Reeve) 
Pih gbbosa (Swainson) (Page 66, Fig. 8) 
Pila layardi (Reeve) (Page 56, Fig. 11) 
Pdla moesta, (Reeve) 
Pih tkehkini (Dohm) 
Pila; wocniwdi (Dohrn) 

PULHONATE GASTROPODS 

These gastropods do not have an operculum, nor do they have +l &a. Within the visceral 
hump is a special chamber where air is stored. This chamber, which is always kept moist, aots as 
a lung. They come periodically to the surfme of the mter to replenish the supply of air in the " lung ' ' 
Because of this ability to store air in the " lung ", pulmonate gastropods can live in all types of water. 
All pulmonate gastropods are hermaphrodites and eggs are usually fertilized by another individual 
or in special c a w  by themselves. The eggs are laid in clear, trasepa~ent, gelatinow capsules attached 
to pond weeds, stonea or floating objects. 

Pulmonate gastropods in Ceylon are repmsmted by 20 recurded &&ea belonging to three 
families. 

1. Shell similar to that of 8 marine limpet. (Page 55, Fig. 18) h o y ~ d r r e , ,  page 67 
. Shell with several whorls, i.e., they are wiled ........................................................ 2 

2. Shell spindly miled and is taller than it is broad ............ Lymnaeidae, page 67 
Shell miled in one plane and it is broader than it is tall....... .Planorbidae, page 68 

FAMILY ANCYLIDAE 
These molluscs have flattened limpet-like shells. They are gamdly f d  attmhed to m k s  

and stones or stems md  leaves of plants. 

Aney1u-s v e r m  Benson 
Ancylus zeytan,iezb Benson (Page 56, Fig. 18) 

FAMILY LTB¶NAEIDAE 
The shell of gastropods belonging to this family have a thin shell. The whorls of the sh~ I 

are rounded. The spire is moderately high. They have b r d  feet. They inhabit stagnsnt or slow 
running water habitats. Eggs are deposited in gelatinous strings on water plants, stones and similar 
, objects. 

Lymnu.ea ovalis Gray 
Lynznaea pinguk (Dohm) (Page 66, Fig. 15) ' 

I New Reagrd far Ceylon. 
'Hubendick, B. (1951) .dates that ILymtma hUedo Lamark the common lndien epeoiee oomus in Ceylon. 

The record of L. pingub for Ceylon = L. Meda. (Pm. d. Boa. liPond. 26, p. 134). 



Lym~nccea tigrim (Dohrn) 
Lymna~ea tigrina minor (Preston) 

FAMTLY PLANORBJDAE 

The she& of the snails belonging to this family are coiled iu one plane only and broader than 
they are high. This family includes the extremely common species Indophnopbh exualw which is 
found in paddy fields, ponds and tanks throughout the low country. It. also includes many species 
which are important intermediate hosts of flukes. 

Gyraulus saigmmis (Crosse et Fischer) (Page 65, Fig. 14) 
Indoplanorbis exu-stw (Desk) (Page 55, Fig. 13) 
Indoplano~bis eamtw eburnew (Gray) 
Indoplanorbis m t u s  zoncctus Dunker 
Planorbis associatw Westl. 
Planorbis caenosw Benson 
Planorbis cab%us Benson 
Planorbis demissw Westl. 
Plawbis  elegantulw Dohrn 
Planorbis hypticyclos Benson 
Planorbis 2iraius Westl. 
Planorbis qirodelw Westl. 
Planorbw stelzneri Dohrn 
Planorbis versicolor Westl. 

(Bivalve Molluscs, Mussels) 

These molluscs are bilaterally olasl>ressed and symmetrical. They secrete a shell consisting 
of two symmetrical, opposing valves w M  could be closed ventrally by the contraction of two powerful 
muscles enclosing the soft parts of the &anal. Lamellibranchs breathe by means of gills. Unlike in 
the gastropods the head is rudimentaw. Eyes, tentacles, jaws and radulit are a<ll absent. They 
capture their food through a series of cilk or hairs which act as a sieve or filter, collecti~~g small food 
particles present in the water and pssing them. onto the mouth. The foot which is not flattened 
but wedge shaped can dig into the asand or mud. Lamellibranchs are capable of very slow movements, 
by attaching their foot in the smd and dragging themselves to~irards it. They are bisexual, but 
fertilisation does not take place by the union of the two sexes. When mature, the male discharges 
spermatozoa into the water which enter a mature female animal and fertilizes her ova. 

Ten species of lamellibranch molluscs have been recorded from Ceylon. They belong to two 
families. 

FAMILY UNIONIDAE 

These lame11ibranchs are most often found on sandy or muddy bottoms in clear running water. 
&amellidens is a large mussel about 2-3 inches long and 1-2 inches broad. The eggs develop into 

' l a r ~ a e  called " glochidia " which are parasitic on the gills or fins of fish during the early stage of their 



life, later dropping off to become free living m d .  They awe may common in streams and 
ponds where they b m w  into the sand or mud. 

Lamelliclelas nutrgirnlk (Lammek) @?age 55, Fig. 17) 

Lamellidens marginal& condwina (Lea) 

Lar)eeniclew marginalis l a d &  (Lea) 

Lu~lt*418 ~~Ba'naIis  thm* (Lea) 

Parrey8ia corn- {II&iibr) 

FAMILY C O B B I C ~ % E .  

These are relatively uncommon species. 

Corbicula solids Cleasin 

Corbicula ~zsbnifem Cles~in 

Polymtemch imprema (Desh.) (Page 55, Fig. 16) 

Polymoda tennmtii (Hadey) 

Pobynaedmzeylu~4ea (Lam.) 
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ARTHROPODA are nnmerically dominant over all other aniuds on land as well as in the water. 
These animals possess an outer covering of chitin which in some arthropods is tnade M e r  by the 
presence of organic and inorganic  substance^ particularly calcium sa.lk. This external had mvering 
forms a supporting skeleton (exdeleton) to which the muscles are attached. The body of a arthro- 
pod is divided into several segments. Each segment umlly beam a pair of j o h M  limbs. These 
limbs which may be absent in some segments in some crustaceans are m d e d  to perform different 
functions in othew. The limbs a t  the front end are modified to serve a sensory fundion as antennae or 
feelere. The limbs behind the feelers are modSedfor feeding as jaws or mouth parts. The reet of the 
limbs behind the mouth parts are used for walking and swimming. The limbs may bear structures 
which are IY!Sphtory in fURCti0n. 

The fresh water Arthropods are divisible into three groups (claseee), namely (1) Crustsosa, 
(2) IIkseCb, and (3) hhnida.  

EEY TO ARTHROlPODA 

1. Possess pairedbbs, some of which are bimmcma, i.e., forked into two braaches .... 2 
............................................................................................ Paired limbs not branched 3 

2. Only three or four pairs of  appendage^, fhe second and third pair being 
........................................................ biramous C r u s W  (Naupilii), page 63, 

a .  19 and 20) ............................................................................................................... 
Two paics of feelers (antennae) in front of mouth and more than four pajrs of legs 

.................................................................... behind the month A d  Crustacea, page 60 

3. Globular body, the greater part of which is uneepnted. Four pairs of legs (three 
. pairs in immature stages) ..................................................... , page 98 

Segmented body witb three pairs of legs (sometimes the legs may be 
absent) .................................................................................................. h a ,  page 72 

CRUSTACEA 

The body ia divisible into head, thorax and abdomen. The firet two divisions, namely the 
head and thorax are often fused together to form a cephalothomx. The cephalothorax is often 
covered by a carcbpace which prohts the anterior region of the body. C r u s t w s  have two 
pairs of antennae or feelers in front of their mouth. Behind the mouth pafl.ts, aJl he-living 
crusfacmns, have at least 5 p ~ i r s  of limbs. Sometimes the limbs perform more then one fundion, i.e., 
locomotion, feeding and respiration, the k t  function being through special pmcwm on limbs or 
through the thin walled limbs themselves. 

There are 5 sub-classes of Crustacm represented in Ceylon's fresh w a h ,  nanqly 
(1) Branchiopoda, (2) Copepoda, (3) Ostracoda, (4) Bmnchiura, and (5)  Maheoat-. 

KEY TO THE CRUSTACEA 

................................................ 1. At least ten pairs of similar consecutive a p p e n w  
.................................... Bmmhbpda (Part only) Anoska ,  Conahostmaa, p g e  61 

......... Less than ten pairs of similar, mmemtive limbs ................................ .. -2 
2. Thorax with eight pairs of legs, of which the first three pairs may be provided with 

claws. Six pairs of abdominal appendages, the laet pair modified to form a 
tail fan ........................................................................................ M&eo~&raoa, page 67 

........................ Less than eight pairs of thoracic legs, none of whieh have claw. 3 



3. A bivalve "shell" encloses the entire animal .................... Ostracoda, page 66 
No " shell " or if a " shell " is present at  lertst the head is outside the shell ........ 4 

4. Body compressed (flattened from side to side) and enclosed by a wrapace in the 
form of two valves ................................ Branchiopoda (part only) Cladocera, page 61 
Body depressed (flattened from top to bottom) ........................................................... : .... 5 

5. Two suckers and carapace present ........................................ Branchiurn, page 66 
................ No suckers nor carapace. Antennae prominent Cope*, page 65 

Subclass Branehiopoda 

As the name impliea they are " gill footed crustacea". The limbs of these animah are broad 
and 14-like and wave to and fro creating a current of water which aerates the respiratory organs. 
The respiratory organs are gills on the limbs or they are the thin walled limbs themselves. The 
Branchiopoda are divisible into three groups namely the Anostraca, Cladocera, and Conchostraca. 

1. At least 10 pairs of similar consecutive appendages .................................................... 2 
................ Less than 10 p i r s  of similar consecutive appendages Cladocera, page 61 

2. No carapace. Swim with their appendages up .................... Anostraca, page 61 
Carapace present ....................................................................... C o n c h a c a ,  page 64 

Anostraca are considered to show more primitive features t b  the other omstaceans. They 
swim upside down with their feet up. They do not poesess a shell fold or carapace. The body which 
consists of many segments is elongated and worm-like. The head is clearly marked off from the rest 
of the body, but the thorax and abdomen are not distinguishable unlesa the section of the body behind 
the limbs is termed the abdomen. There are about ten paira of trunk limbs which are very similar 
in size and shape. The female carries an egg pouch attached to the first segment behind those carrying 
the limbs. Only one species, S-phalm spinifer Gurney (Page 63, Fig. l),  has been recorded 
from Ceylon. Recently this species has been collected in the Jaffm peninsula. 

(Water Fleas) 

Cladocera are microscopic animals and are usually found in large numbers in most types of 
waters. They usually move about in the water in a series of hops or jumps and hence they me termed 
" water flem ". These branchiopods possess a transparent, compressed carapace which is open on 
its ventral side giving the impression that they are covered by a pair of symmetrical shells, but in 
reality it is a single piece without a hinge. Cladowram have five or six p i r s  of leaf-like limbs, which 
are in constant motion and propel a current of water to pass between the limbs and the shell for aeration. 
The posterior portion of the body has no limbs but ends in two terminal claws. Cladocerans feed 
on microscopic plant life (Desmids and Diatoms), and are themselves important as food for young 
fishes. They are able to reproduce both sexually and parthenogenetically, i.e., the unfertilized eggs 
can develop into young. The rate of reproduction is so rapid that the progeny of a single female 
haa been estimated to reach the astounding nuniber of 13,000,000,000 in 60 days. The female carries 
its eggs in a brood pouch which is dorm1 in position. The eggs produced before the drought are very 
resistant and survive considerable drying. These eggs develop with the onset of the rains. 



Emlamtion to figares on page 88 

1 .  Stsgooephalua spinifer after Gurney. 

2. I l l w p t r u r  halyi after Brady 0'7  mm. 

3. Leptodoyx kindti after various authors 1 cm. 

4. c h y d w  s p h a e r h  after Ward and Whipple 0'3 mm. 

Pseudost& szalayi 2 mm. 

AlmeUa karm 0'7 mm. 

Diaphanosoma aingdnae 2' 8 mm. 

Dunhevedia eerrata 0'9 mm. 

Pleuroxus && 0-7 mm. 

Stenocypris Ceylon&. 

Cyclops pra8t.n~ after Gurney up to 3 mm. 

Cyclestheria hislopi from Weerakoon 3 mm. 

Cypricercus rettkdatua. 

~ ia~iomrur  v i d w  after Gurney 2 mm. 

Canhxamptua (Etaphioddla) grandieui after Gurney. 

Lernaea cyprinuceu del. P .  Kirtisingha 20 mm. 

ArguEus foliacew del. P. Kirtisinghe 9 mm. 

Nauplius larva after various authors. 

Nauplius lama after various authors. 

Figures 5 to 11 and 14 am after Daday. 





The Cladocera recorded from the fresh waters of Ceylon are : 

Alone& eoisa Fisch. 
Alonella globulosa (Daday) 
dloueh k a m  (King) (Page 63, Fig. ?) 
,410nella macr01~yx (Daday) 
Alonella punctata (Daday) 
AEamp& orientalis D a b y  
d linwpttis singalemis (Daday ) 
B0smin.u japonica Poppe et Richard 
Ceriodaphnia eomuta Sam 
Chydwwr bamoisi (Richard) 
Chydorw~ leonurdi King 
Chydorus ouclllk Kurz 
C h y d m  re.tkdatw.s Dday  
Chydorw qhaericus (0. Fr. M.) (Page 63, Fig. 4) 
Chydorus ventricoswr Daday 
Dadaya w r o p  (Daday) 
Daphnia carinatcs Sars 
Daphndca galeccla Sars 
DaphnM lu7nlrdtzi Sars 
&qhamorna singaleme D&y (Page 63, fig. 8) 
D u n h e d k  m s a  King. 
Dunhevedia serrda Daday (Page 63, Rg. 9) 
Eurya~lona orientcllis (Daday) 
Craptolebris t e s M ~ P i c c  (Fisch.) 
GuerneUa ceylonim Daday (Page 63, F5g. 5) 
IlZiocryptus halyi Brady (Page 63, Fig. 2) 
Leptodora kindti (Focke) (Page 63, Fig. 3) 
Leydigia ~;~&ntibcemidea (Fisch.) 
Macronym s p i w a  King 
Macrothrix trdsedia Brady 
M o i n o d q h ~ k  macropa Straus 
Moiwduphnia &wronatCl Brady 
Pleuroxua hvi% Sari3 
Psewlalona longtngtrost& (Daday) 
PseudoPlkda szalayi Daday (Page 63, Fig. 6) 
Scapholeberk mucronuah (Miiller) 
Simocephalus .elizabethae (King.) 
SimocephaEus ezspinoswr de Geer 

Conchostrsea look like small bivalve molluscs but the presence of jointed limbs (up to 27 pairs) 
identifiw them as arthropod crustaceans. They make slow gliding movements by the rhythmic 
h t h g  of their leaf- like limbs which are also used for respiration. The eggs are mhed ia a brood 
pouch within the valves of the shell. Gonchmtma are generally found at the bottom of the water 
body and feed on detritus. 

One species, C y M h r k  hislorpi (Baird) (Page 63, Fig. 13) haa been recorded from Ceylon. 
It is a pale yellow coloured species which occurs in paddy fields and ditches. This speciw is widely 

', distributed h S.E. Asia. 



They are small crustaceans, the majority being under 5 mm. in length. The body is divislTole 
into two regions namely the cephalothmax and the abdomen. They have two pairs of antennae 
and on each member of the 1st pair there is only one filament which is made up of 6 to 25 segments. 
There are two filaments on each member of the 2nd pair of a n t e m .  In some species the antenme \ 
of the males are modified to form grasping organs. Most of the copepods have a single median eye. 
The eggs are retained by the female in an egg sac attached to ita body. Some copepods hvti two 
egg sacs attached to them. Copepods are present in all t- of habitats but are especially common 
in standing water. 

Copepods may act aa intermediate hosts for parasites. Same aie intermediate hosts for 
parasitic worms (Nematoda 8z Cestoda) which reach their final hosf, usually a fish, wben the fiah 
eats the infected copepods. 

Copepods iue divisible into Calanoida, Cyclopoida and I&wpwbida. 

1. Antennae with 10 or fewer segments. Abdomen not clearly marked off 
....................................................................... from the thorax Hkrpactoida, page 66 

A n t e m  with more than 10 segments. Abdomen dearly demarkated from the 
............................................................................................................................ thorax 2 

............ 2. Antennae with less than 18 segments. Egg sac is paired Gyelopoida., page 66 
....... Antennae with more than 22 segments. Egg sac is single .Clthnoida, page 65 

Dhptontw anme Apstein 
Diqtumw d&i Richard 
%pknnw driegchi Poppe et Mml;ek 
Diaptmnw ZunziboItzi Sars. 
Diaptamw onkntdw Brtsdy 
Diapto4nua 8 ixqu lek  D d a y  
Diaptmw drigilepis Gurney 
DiapImnw d u w  Gurney (Page 63, J?ig, 15) 
P d - w  gree~i  Gurney 

Cyelopoida f 

Cyclops ' dktindw Ri&ard 
Cyclops j imbdua Fisch. 
Cy- hydinu8 Rehberg 
Cyclqm lcrnguides Sars 
Cy@8 h h r t i  Cls. 
*Cyclops pltdez- Kwh. 
Cyclops prccsinw F'ich, (Page 63, Fig. 12) 
C* hmblat2~8 Pis&. 
CyGlop%va*wb . 
Cy&p mwiw vm. proxivnm Lilfy 
Cyclops w e d i s  Fisch. 

1 The gem- Oydofre has been divided into 8 -her of new genera by m t  authare. 



Cadwuzmph (AtteyelZa) & w W  B d y  
Canthmmptus (Elaphidella) grandievi Gurney et Riohard (Page 63, Fig. 16) 

They paiss all or part of their lives as pamites of fishes or other aI3hnah and are modffied in 
various ways to lead a partmitic life. Due to the modifications it is difficult to make out the copepod 
characters of such parasitss. In Ceylon observations have been made by the authors on two specie8 
of freshwater parasitic copepods namely, Le9ru;cea yprinacea L. var. and Lamproglena chinensis. 

Lernuea cyprinacea L. var. (Page 63, Fig. 17) 

From time to time there have been outbreaks of this parasite on fishes in the Fisheries 
Research Station ponds in Colombo. Some mirror carp brought to Colombo from the Ceylon 
Fishing Club's hatchery in Nuwara Eiiya were also found to harbour the parasite. In 
Lemma the limbs around the mouth are m&ed for sucking and attachment. The rest 
of the limbs are greatly reduced or are completely absent as they we of no use to the animal. 
The head of the animal is distinct from the rest of the body which is sac shaped and 
unsegmented. 

~ a m ~ a g l e n a  c h i ~ e h  Yu. 

Females of this species have been recorded in Ceylon from the gill filaments of the 
sntbke-head (S. Looh), OpMocepha2~8 strktw. Lampogkna i~duoes a distorted groppth of 
the tip of the gill filaments of the host causing m enlargement of the connective tissue and 
a degeneration of the blood capillaries in the Baments. 

Sub-Class Bwmhiura 

The CM1staceam belonging to this class are, a t  least temporarily, parasitic on fish. The fresh- 
water forms are referred to as carp-lice. The head is laterally expanded into a structure resembling 
a carapace. These animals have four pairs of thoracic limbs. The abdomen is unsegmented, limbless 
and bilobed. Only one species has been recorded from Ceylon. 

Argulus folkeus (L.) (Page 63, Fig. 18) has been reported from Ceylon only ia the 
Fisheries Reseaxch Station experimental ponds in Colombo. These may have been 
introduced with the fkh (Carp) imported for breeding. A pair of limbs is greatly modifled to 
function as a pair of sucking discs in Argulus. The parasites are commonly found in the gill 
cbmber of fish but they may attach themselves on other parts of the body as well. Argulw 
is strictly dependent on fish blood. They may be occasionally found swimming about 
in the water but sooner or later they must find a fiah host. 

The Ostracoda are minute bean-shaped cmtacesns, common in all types of fresh water. %oh 
ostracod possesses a two-valved " shell " which is hinged dorsally. It is difllcult to recognk the 
crustacean characters of ostracods because of this shell, which has to be partially removed to examine 
the infernal structure. If an ostracod is disturbed the shell closes tightly enclosing the entiie a d .  
When moving about a pair of ~tntamm and a pair of limbs are the only parts of the body that &ed 
out of the bivalved shell. Some ostracods are free swimming, some move tabout on the surface of the 
water while others are creeping forms that live among plants or burrow in the mud at the bottom of 
the pond. Ostracoda areomnivorous,i.e., they can feed on decaying vegetable m a w  and on smaller 
animals particularly crustaceam and their larvae. Ceylon recorda are : 

CyprjCercu~ r e t m u . s  D&y (Page 63, Fig. 14) 
0- aa&&Ei8 Sam 



G e &  gbMw Sare 
Cypidoypsis m i n w  (King.) 
Cypinotw cingalemk B d y  
Cyprinotua de-rgknatua Braird 
Cypris granulata Daday 
Cypris subglobosa Sowerby 
Ilwcypis  austPaliensis Sara 
Notodrcmm eatzi Da&y 
Stenocypvia ceylmim Daday (Page 63, Fig. 11) 
Slenmypris mjor Baird 
Stenocypris ~~colmsmi ( B d y )  

Sub-class ~ o s t r a c s  

Included in this class are a large number of species which show a great diversity in form. 
The cephalothorax is generally covered by a carapace and the eight thoracic and six abdominal 
segments all bear appendages. The abdominal appendages are always bifid, the Grst five pairs being 
slender and fringed with hairs for swimming. The pair of limbs in the last abdominal segment is 
broad and usually turned backward to form a tail fan, which is used in moving backwards. The 
thoracic limbs are used for walking and sometimes for grwping food. The mouth parts are modified 
for chewing. They have two pairs of antennae. The antennae have two filaments each (the members 
of other crustacean sub-classes have only one filament in each of the first antennae). These crustacea 
have compound eyes which in most members of the group are stalked. The fresh water malacostracans 
are divisable into 3 Orders, Amphipoda, 1sopod.a and Dewpoda. 

1. . Carapace present. Eyes stalked .................................................. a ,  page 70 
.................................................................................... No carapece. Eyes not stalked 2 

2. Body depressed (i.e., flattened from top to bottom) ......................... Isopoda, page 70 
.................... Body compressed (i.e., flattened from side to side , Amphipoda, page 67 

ORDER AIKPHIPODA 

(Sand Hoppers and " Shrimps ") 

These rnalacostracan crustaceans do not have a carapace and their bodies are laterally compressed, 
i.e., flattened from side to side. They do not possess a tail fan and their eyes are not stalked. A 
typical member of the group is the sand hopper (this is not a freshwater form) which is exceedingly 
common on the sea beach particularly among debris which have been cast ashore. The freshwater 
amphipods usually live among water plants whioh is their food. The females carry their young in 
a brood pouch until the young are well develqmi. The females are usually mrried about by the 
males. Amphipoda are not common in Ceylon freshwaters, their pbce being taken by Caridina. 
I t  is generally found that where Caradina are found Amphipoda are relativelrfew or absent. Amphipoda 
are quite common in =line waters such as in l a g m .  

In 1958 a new species, Parwt l ipe  ferns* Wignamjah, obtained from tap water waa described. 
Amphipods obtained from the Colombo (Beh) lake were indentified as CTrdiclk~& megncte 
(Page 69, Fig. 6). A specimen of Parorchdsth sp. was found in a tank at Angunuwila. 

1 The term "shrimp " haa been used rether indhrimhately by difyermt euth- to inolude verioue 
ornrrtlaee808 like Amphipode, Anostraca and Caridea. 



Explanation to fkgures on page 69 

Caridina n i & h  war. &wwi 22 mm. long. 

Maorobraohium ro~enbwyii 30 erne. long. 

Atya t y p w  7 o m .  long. 

Alitropa t y p s  ( d o d  view) 13 mm. long. 

Alitropw & p a  (ventral view). 13 mm. long. 

CfranolidiereUu ncegm (female) 8 mm, long. 

Pardelphwa oeylonensie carapace 48 mm. wide. 

Yale crab to show the narrow abdomen. 

Female crab with abdomen flexed beck to show developing yonng. 





ORDER ISOPODA 

(Water Loglice) 
The members of this order have ftattened (depret3sed) bodies. There is a distinct oephalothorax 

which represents the head and the &st thoracic segment. !The rest of the thorax oonaiats of seven 
segments expanded laterally. The abdomen is relatively sbort and projects as a shield at  the posterior 
end. The thomcic appendages are well developed but those of the abdomen are reduced, except the 
last pair which project backwards. 

Specimens of Alitwpw typm Milne Edw. (Page 69, Figs. 4 and 6) were coflwhd from the 
gill chambers of the fishes Rasbora da1thiu8 in Angunuwila (tank) and WaUago &a taken in the 
Kala-Oya. This species was alao found free living in the Battulu Oya, Nedimala (Dehiwela) and 
the Fisheries Department ponds at Narahenpitiya. Alktropus typa is a facultative ectopmssite 
and lives in freshwater, close to the sea and in lagoons, from where it has probably migmted. 

It has been reported that during the drought in Angunuwila, the M are infested with 
A. t y p ,  many specimens occurring within the gill chambers of a single hh, where they probably 
affect respiration. 

ORDER DECAPODA 

(Prawns, " Shrimps1 " and Crabs) 

These crustacea, b v e  a wnspicuous mapace which covers aJl the thoracic segments. In the 
Decapoda the eyes are stadked and they have the usual mouth parts. The first three paim of thoracic 
limbs are m o s e d  to aid in feeding and are called maxillipeds. The b t  five pairs of thoracic limbs 
are typi-1 walking legs, a characteristic which has earned the order the name Decapoda (meaning 
10 legs). Often one or more pairs of them walking legs are p t l y  enlarged and bear large claws. 
These chelate walking legs have loat their looornotary function and aid in feedin. and defence. Such 
modified walking legs are seen in most crabs and certain species of prams. 

The Decapoda inclvde the most highly orga,nised crusfaceans. Ceylon freshwater Decapoda 
are divided into two groups namely Caridea and the Potclmonidae. 

1. Body crab-like. Abdoma m l y  redud ............................ Potamonithe, page 71 
....................................... Body pmwn-like. Abd- not redud Grid-, page 70 

(Prawm and " Shrimps1 ") 

This group includes the freshwater prawns and "shrimps " and are cloeely d ied  to the large 
marine prawns (Penaeidae). In the Caridea the body is long and somewhat laterally compressed. 
The abdomen is long and ends in a tail fan. The members of the third pair of walking legs are not 
equipped with claws. The lateral chitinous plate of the second abdominal segment overbps the 
first and second lateral plates. 

The Caridea are represented in Ceylon by two families, Atyidae and Palaemonidae. 
1. Small forms,' lesa than 5 cms. long. The clawed appendages have mnspicuous 

termiPal tufts of hair ...................................................................... A W h ,  page 70  
Large forms, more than 5 cms. long. The clawed appendages do not b v e  terminal 

............................................................................ tufts of hair.. P o ,  page 7 1 * 

FAMILY ATYiDAE 

A group of freshwater forms in which the first pair of walking legs are provided with well 
developed claws or chelae, having conspicuous terminal tufts of hair. The mandibles have no 
palps. The last three pairs of thoracic l h b s  are not conspicuously enlarged. C d i m  and Alyu me 
two genera of Atyidae represented in Ceylon. 

1 The term " shrimp " has been used rather imhabhateQ by difPereat anthore to include vsrious crueteoeene 
like Amphipode, Anoatraca, and Caridea. 



The commonest species, C a d i n a  vm. eiononi is found in paddy-fields, stream and 
the irriga.tion reservoirs throughout the . It is an important constituent of %he food 
of 6ehea and occurs in very large numbers. oarries the eggs under her abdomen. Cadirut \ 
pr&stia has been recorded from the Peradeniya and Caridina singakrtgis which 
is distinguished by the very short rostrum warr mrded in Nuwara ELiya. All the species of Caridina 
are small, measuring about 1-2 oms. in lengt;4 aard are generally called " shrimps ". 

The Caridina recorded from Ceylon are: 

Caridina fernandoi hdpragasam d Costa 
CaricEina milotica vat. bengalensis de Bdsa 
Caridina milotica var. &i Bouvier (Page 69, Fig. 1) 
Caridina pristis Roux 
Caridina singalensis Ortmann 

The genus Atya contains relatively large forms which reach a length of about 5 oms. They 
have relatively short limbs and can be called " p r a m  " rather than " shrimps ". In Ceylon there 
is. only one species namely, Atya tllpus M i h  Edw. (Page 69, 1Fig. 3) and specimens have been 
secured from the fast flowing Kuda-Oya near Tisaamaharama. 

FAMILY PALAEWONIDAE 

Includes freshwater and marine forms. They are separable from the Atydae in that the chelate 
legs have no terminal tufts of hairs. The second pair of pereiopds is very greatly enlarged and in 
mature specimens is often longer than the body. 

Only one genus, i K a c r o b d i u m  (Palaemon) is repmented in Ceylon. M.  rosenbergi is a 
very large form (30 cms.) occurring in brackieh water. It is especially common in the Chilaw and 
Moratuwa areas where it is often seen in the markets. M .  & h m i i  is slightly smabr than 
.M. rosenbergii. A few specimens have been collected from the P a r h m a  Samudra, Pol-ruwa. 
M. idella is known in Ceylon from only a few specimens taken near Dehiwela. M .  scrcbriculm is 
a very common species found throughout the low-country. It bears a tuft of hairs at the base of 
tbe chelae on each member of the second pair of legs in the male M .  latemaaw occm exclusively in 
hilly streams and is a stoutly built prawn much smaller in size than M. ro8enberQ;i. 

Macrobrachiurn ideElaG (Ftilgendorf) 
Mmrobrachiwn la;tima,nw (Von Martens) 
Macrobracliium &Emson&i (Mihe Edwards) 
M~crobrdiusla roaedergii (De M i a )  (Page 69,F.i. 2) 
Mtcrobrachiztm rude (HeDer) 
Mmobrhiscm scabricdum (Heller) 

GROUP POTAMONIDAE 

(Freshwater Cmbs) 

The potamonid crabs (Page 69, Fig. 7) resemble mzlrine d lagoon cra.be. The body ~neie ts  
of a large cephdothmax doraaventrally depressed aad expanded laterally. The abdomen is @eatly 
reduced and flexed nndm the cephalothorrax. The female d e s  her egeta between the abdomen 
and the cephaJ.otborax. The young are develofled in this space (Page 69, Fig. 9) till they a m  old 
enou~h to feed by themselves. The young are generally reletwed with the onset of the monsaon rain. 
The male has a narrower abdomen thsn the female (Page 69, Fig. 8). The abdominal limbs of both 
sexes are greatly redwed and are not d for swimming. The first pair of thoracic limbs are modi6ed 
as chelipeds (bear &WE). The ather four pairs are uBed for walking and although somewhat compressed 
laterally they are not wed for swi829ling. 



The potamonid crabs are widely dbtri'butad in Ceylon occurring in freshwaiter from the coast 
to the mountains and are represented by the single genus PamkEpke~8a. In these crabs the wmp&ce 
is broader than long d is genmlly smooth except for a long cervical groove. They live in bmrows 
from which they emerge from time to time to feed. Their food is mainly dewying organic 111atter 
but they also attack animals such as a d  fishes, eaJrthwonns and arthropods. Fdwater m b s  
are eaten by many aquatic and tefiest.rial aninzaJs including fishes, amphibians, re*, Birds and 
mammals. They also act as intermediate hosts for many pas i t ic  &Is such as nentatodea and 
trematodes 1. 

Three species namely P. hirppotzdanm, b k r i  and inrwmilaQta are inhabitants of the low- 
country and are only rarely found in the hill-country. P. ceylonensie is the commonest freshwater 
crnb in Ceylon and is present in the low and mid-country but not in the hill-country. P. r m g m ,  
soror and e d h  are inhabitants of the hill-country. 

The following eight species have been mrded h m  Ceylon. 

Pcblude@h4lsa boolvieri (Rathbun) 
ParcatelpA~8a ceylmwn& ~~ page 69, Fig. 7 )  
PcM.ttfezpbt4.w emtixd (Kingsley) 
PamcteII,hw h - m  (Miillea) 
Pamddphwa i~t.nomina& Fernando 
P a d p h u e a  pmk Fernando 
P8cdeEphuw~: rtq0.m (Kingdey) 
Parcctephwa eomr (Zehntner) W 

The body of ~n insect is divisible into three pmb : (I) A well marked head baring a p i r  of 
feelers or antennae and three pairs of " jaws " which are modified according to the feeding habits of the 
insects and resemble shortened legs which are clustered m u n d  the mouth, (2) a central portion termed 
the thorax with three pairs of legs and two pairs of wings, and (3) a rear portion termed the abdomen 
which does not have any locomotory appendages. The most striking character of these animals is 
that the number of walking legs is constant, namely three pairs. It is therefore safe to assume that 
any animal with three pairs of jointed legs is an insect. 

A characteristic feature among immh is that they pass through a free living b a l  phwe. 
If the larva is similar to the adult except for the absenoe of well formed wings (ahort wings or wing 
pads may be present) and genitalia then it is called a, nymph. This condition occurs in such groups 
as the Herniptern, Odomta, Ephemeroptera and Plecoptera and it is quite easy to identify a nymph 
of a particular family or even genus. On the other hand if the larva undergoes considerable alteration 
of structure in reaching the adult condition then it is called a true larva. This condition is found 
in the Coleoptma, Diptera and Lepidoptera where larvae do not resemble their adults but they have 
a characteristic structure. The nymphs aad larvae shed their outer covering (moult) and d e r g o  
a series of cbnges before attaining the adult cmditioa 

The imecb are a terreatrid p u p  of animals, some members of which have invaded fmshwater 
and a few even the sea. Since insects are only secondarily aquatic, the dqpa of tKZapCtion to the 
aquatio habitat variea greatly aslong the Wlies and sometimes even among genera within a f k l y .  
Most aquatic speciea am capable of surviving outside water for a considerable period d time a d  some 
habitually spend their larval life in damp places outside water like their termatrial relatives. Some 
of the l&r@ ime& in the world are found in freehwa* and belong to the group of belostomatid 
bugs. 

"Pbhman lu@ub P ~ a g o * P i n a ~ s ~ i h s e b e e n d e d  in Ceylon ieoently in d v o m t ~  
like the leoperd. The infeative larval stages of thia fluke occnr in epeok of' PtmzMphm. 



The following ten orders of insects are found in the aquatic habitats : (1) Hemiptertt.-Bugs, 
(2) Coboptera-Beetles, (3) Odonata-Dragonflies and DtlmseWee, (4) Ephemeroptera-Mayflies, 
(5) Plecoptera-StoneiEes, (6) Lepidoptera-Moths and Butterflies, (7) Trichoptera-C&ddisilies, 
(8) Diptera-True flies, (9) Neuroptera-Aldedies, (10) Cobmbola --Springtails. \ 

Of the above orders only the aquatic Hemiptera, Coleoptenc and Collembola spend their 
full life-cycle in the water. Some of the hernipterms and coleopterana can fly and me therefore able 
to colonise new habifats. 

KEY FOR 'FEU ~ C A T F O N  OF ADULT AQUATIC 
....................... 1. Hind end of insect with a forked organ with which it can spring in the 

air (Page 96, Fig. 16) ............................................................. e m b o  page 93 
Do not have such an organ ........................................................................................ 2 

2. Eead p ~ r o ~ & ~ k i & , ?  ~ ~ ~ w f ~ . , ~ ~ x ~ - p a g ~ " A  
Head prolonged into a proboaoh. Forewings brdened ts fonn a p h d i i v e  
covering (elythra) for the hind wings .......................................... 1 page 83 

TBIE LABVaE OF AQUATIC Mslrm 
There are a large number af inseef ~ V W  and pupae which live in the water white the dnlb 

l a d  e terre8trittl or aerial We. It is poesible to give aibqu&te treatment in this work to such 
insect l a r v ~ .  However &ruw, ecological notes and other data that wiU aid in their field identifiation 
are given. 

1. . Larvae with visibly developed exbmd Wing. pab ( rwha*  wings) ................ 2 
Larvae withoat exterd wing pads ............................................................................ 6 

2. Mouth perts, which are mod%& for sucking, take ths farm of a j&M b& 
which is dimted bsckwards be& the head ..............,.......-.. IHedptef~, page 74 

........................................................................ Mouth parts not m the form of s Zuaak 3 
................ 3. Lower lip (labium) modEd to f- 8 " mask " to aapture prey Odansh, 

pa* 93 
..................................................................................................................... No such mask 4 

4. Three postcjliar procewes (Page 95, Fig. 9) ............................ E p h e m e ~ o p t ,  pagwm 
Two posterior p~ooesses (Page 95, Fig. 5 )  .................................... P 1 o p  page 96 

. .  ............................................................................................ 6. With jointed thoracic legs 6 
........................................................... Without jointed thoracic legs m~* page $6 

6. Prolegs d5riwkd bsckwards snd v n t  only on last a b d o d a l  segment. (f m- 
sre absent i .  h'iati8 which hss a single long median tail a t  the end of the abdomiea) 

Prolegs o h  ~ n t b l y  wwting but if present they SI% found on mare tih.an 
........... one segment ............................................................................................. +...m.B...*...h 8 

1 Nost sllth018 disagree ae to whth811 Collembola are ~w&J, -6lrsy E'w in or e1-e 
to the weter'e edge and o c d m y  *to -her. 

The hemipbmn ineeata belotrghg to the family Go* not heve a p r o b d .  



7. Each a b d o d s e g m m t  has a psir of lateral fleshy lobes and at the base of -oh lobe 
is a large tuft of tracheal gills .................................................... Nenroptera, page 96 

No abdominal fleshy lobeg buk there may be minute gill fihnenh ...................,....... 
........................................................................................................ c h o p ,  page 96 

.................................................... 8. Five pains of prolegs present p o p ,  page 96 

.... Generally without prolegs but alwaye less than five pairs Coleoptera, page 83 

These insects have mouth parts greatly m o w  for pim&ng and sucking. The head ia prolonged 
info a proboscis which is u s d y  bschaxdiy direcfed except when feeding. It is grooved, stout 
and jointed and is the highly m&ed hbium or second pair of r n ~ ~  (lower lip). Within the 
proboscis are two pairs of thin stylets, the two stylets forssing the first pair are them&edmandibles 
while tbe other two are the first maxibe. The stylets of the second pair are placed close together 
forming two long narrow channels one of which leeds to the a.limentary canal. In feeding both pairs 
of stylets pierce the covering of the host and the juices of the latter are sucked up along this channel. 
The Hemiptera are adapted to feed on a liquid diet and some species (Corixidae) feed on 
thick suspensions of bottom ooze. Metamor+& is, g d d ,  the larvae resembling the adults except 
that the Lrvae do not h v e  well formed wings. 

The equskic Eemiptera are divisible into zuah groups : 
(a) Those thsf live under water are cdbdiveb referred to 88 the Cqptocerata. They have 

very short concealed mtennae. Their limb are modi6ed for swimming in the active forms like the 
Corixidae while they aef as grasping orgarm in the Nepidaa md Ranatxidae, and they are modified 
for both swimming land for grasping in the I3dostometidae. Hemiptem are all dependant on an 
aquatic-habitat a.d die if deprived of wafer for any mnsidep&ble time. However some of them are 
capable of flying relatively long distances. The f d e e  Nepidae, Raaatridae, Belostomatidae, 
Naucoridae, Corixidae, Notonectidae, P1eiida.e and Helotrepidm ae included in the Cryptocemttt. 

(b) Thoae that live on the w a k  d a c e  and on vegetation very neaz tb water axe referred 
to as the Gymnocerata. They are generally light bodied a d  tbe limbs pcmes hydrofuge hairs. 
Their antennae are prominent and are longer than the head. They are ineapble of swimming but 
&(Walk fi on the surfam of the water. They cam wi6hstand considerable desiccation and often 
aestivate under vegetation. They are however only active in water or moist situations. They 
have raptorial appendages and feed mainly on dead 4 dying insects on the water d a c e .  The 
families Hydrometrib, Veliidae, Mesoveliidae, Cerridoe and H e b r i b  are included in the 
Gymnocmata. 

Thelmae(nymphs) ofHemi@wawssen& ~ a W a  k body fmrrr aadherwe a separate 
key is not provided for the larvae. In any cam it is smt advisable to identify species M the larvae. 

1. Live beneath the water surface. A&emm r h m k w h  fhe h d  ........................ 2 
Live on the d m  ofthe water. An- , I c x n g ; e r ~ h s a d  ............ 8 

2. Head provided with a be& whkB is llsPl pi&&. C h d a e  
. . ....................... , w e  79 

Heed pmvided with o sharp beet ....,................... ..................................... 3 

3. R e s p $ s c f a r g t u b e a a t ~ d a $  a n d w , ~ e t n b g a  .........,...,.... 4 
........................................ No pmthior mpitatory t ab ,  h i m  oa & h i d  legs ., S 



Body fbttened and Id-like ............................................................... p i ,  page 76 
Body cylindrical and stick-like ...................................................... , page 76 

................................. Swim on their b& with the belly towards the water surface.. .6 
........................................ Swim normally wi th  the bwk t o w d  the water s& 7 

Antennae fonr segmented ....................................................... a ,  page 79 
Bntennae thee segmented.: ......................................................... e ,  page 78 
Antennae two segmented.. ..................................................... . e l ,  page 78 

Middle and hind legs flattened for swimming. Tip of abdomen with two strap like 
............................................................... retractile appendages Belhmatidae, page 78 

Peet adapted for walking, not 0atkned. The hind feet have spinea on them. 
No appendages at  tip of abdomen .................................................... N u ,  page 78 

Head very long, body slender .............................................. H m e e ,  page 82 
.......................................................... .................. Head almost as broad as long ,.. 9 

Antennae with five segmmta.. ...................................................... e ,  page 83 
antennae with four q p e n h  .................................................................................... 10 

..... Beak four jointed, two posterior pairs of legs long and slender.. .hrridae, page $2 
........................ Beak three- jointed. None of the legs extremely long and slender 11 

..... Legs immted h o s t  at middle of body on ventral surface.. .bhovel&he, page 82 
Legs, particularly hind legs inserted tow& or at sidea of body on ventral 

........................................................................................................... side vd&h, p i p  82 

FAMILY NEPIDAE-The Water Scorpions 

Superficially they ntsemble scorpions. The h t  pair of legs is raplarial, i.e., for captaring 
prey. These bugs can be reoognised by the brig "tail" which is a =pirrthy fnbe formed of two 
grooved Baments. They have Bat, oval shaped bodies. The antannae or fselera are three segmented. 
Although they are provided with wings these insects rarely fly. When they 0oat on the surface of 
the water they resemble s m d  dead leaves. Their eggs are inserted into the stems of water plants. 
The Nepidae commonly live at  the bottom of paddy fields and difchea where they prey upon small 
animals. 

.Lucmtrephes growu.8 (Fabr.) (Page 77, Fig. 1) 

M v e p h m  mtmu&zra (Fabr.) 

characters are similar to thorn of the family Nepidae except that their bodies am narrower. 
These inseots spend- most of %heir time mapeaadid fiom the d a c e  of the water by the respiratory 
tube. This tube maintains oommunication between the atmosphere and the tracheal (respiratory) 
system of the insect. The insect remains for long periods in this position giving the appearance of 
a duster of small twigs or roots thereby deceiving its prey. When the prey approaehea within striking 
&stance the insect captmw it by means of its raptorial forelegs. R a m  is a very common k t  
in paddy fields, ponds, tanks and slow nrnning streams. 



1. X h w & m p k g ~ w r m s  8Omm.from tip of 812oi&tooriginofU tail". 

2. Nc~u10riS cwrrZsl& 7 mm. 

3. H~~ 13 rnm. 

4. D i a p h o r ~ p u ~ ' ~ ( d 8 m m .  

6. Miiwm&a-2.6mm. 

6. Anbpa bar- 11 mm. 

7. U d * ~ ~ g O m m .  

8. ~ p T i f o r m i s 2 8 m m . f r o m a ~ n t t o o ~ o f " t e i l " .  

9. H d m c . ~ t & ~ ~ 8 m m .  

10. E@haree lcbbzstriato 12 mm. 

11. M W i a  ov%m%& 4 mm. after Distant. 

12. Bpkmdema rusoiaunn (mde) wi%h eggs mmmtd on ib bmk, from Wetmhon 36 mm. 

18. JWmmiw- 85mm. 





Cercmnetus f w m z l s  Dist. (Page 77, Fig. 7) 
Cerwnwtw strangulatw Mont . 
Ranatra ebngata Fabr. 
Radr~$Zifomais Fabr. (Page 77, Fig. 8) 
Ranutra kmgw Std. 
Ranatra w r i p ~  Stal. 

FAMILY BELOSTOabATIDAE-Giant Water Bugs 

The largest insects are included in this family. Their forelegs are relatively unmodified while 
the bind legs are flattened and adapted for swimming. Tbey have no m p h t o r y  tail processes. 
The feeless are four mgmented. They are predatory and the larger species map even prey upon fishes. 
Lethoeerw is capable of flying considerable distances and is often seen at night round electric and other 
lights. In the genus Bphaerodemu, the female lays her eggs in neat rows cemented to the back of 
the male (Page 77, Fig. 12) which then ads as a "nurse maid" cmrying the eggs on his back until 
they hatch. The male is therefore not able to 0y till the eggs hatch out. BMraEemcG occurs in 
paddy fields and also in fast flowing streams of the low cowtry. 

Letlaocerwr i22dkw (Lep. et Serv.) (Page 77, Fig. 13) 
Bphaerodemal pzlstimm (Fabr.) (Page 77, Fig. 12) 

FAMILY NAUCORDDAE-Cheping Water Bugs 

These insmts have oval shaped bodies and four segmented feelers. Naucoris sc&& is commonly 
found in tanks throughout the low wun4ry. Diaprllm& pundcrtis&mw occurs on moist rock 
faces in the hill country and is a rather elow moving insect. HeleocoPis bengtclenet is a very powerful 
swimmei and occurs in fast flowing rivers. It has been c o w  from the Kelani m a  at Kitulgala, 
from Welimada and the Kudrs-Oya near Tismmharama. It is capable of infii&g a very painful 
sting and should be handled with care. 

Di~hop.ocords pum+tissimw (Kirby) (Page 77, Fig. 4) 
IIeEeocoris bengalemi-s Mont. (Page 77, Fig. 9) 
Nu& sc- Stal. (Page 77, Fig. 2) 

The head aka thorax of these ibects are fwd. Three species are preeartt in Ceylon. 

Helotmpha kirkddyi Emki et China 
Limwtreplces eam.pMli Em& et China (Page 80, Fig. 4) 
T i p h t r e p h  ilodicw Dist. (Page 80, Fig. 3) 

They are very similar in &meture to the HeZ&e-. Two speeies occnr in Ceylon. 

Pleccfrontdis Fieb. (Page 80, Fig. 2) 
Plea Zihrata ICirk. 

lLeuoh e t  Itfmb 1961 ohanged the neple rSpbsmdem5 fo Diplonychue. 



These insects are strong swimmers but they do so on their backs, propelling themselves by means 
of their long hind legs. When they dive into the depths of water, they carry with them a bubble of 
air between a series of hairs on either side of the body. They periodically come up to the surface to 
renew their supply of air. They have large broad heads with prominent eyes and four segmented 
feelera (antennae). The proboscis is short and made up of three or four segments. The forewings \ 
are well developed and they are capable of fligbt. These insects should be handled with care M 
they are capable of inflicting painful stings. Anisopa spp, have silvery wings while Enithayea spp. 
are drab brown to dark brown in oolour. A n b p s  has a hair lined pit in the mid line at the junction 
of the thorax and abdomen. They are found throughout the low country in s m d  habitats. 

Anisops ali Dist. 
Anisops b ~ b a t a  Brooks (Page 77, Fig. 6) 
Anisops batillvrons Lundb. 
Anisops boztvkri Kirk. 
Anisops breddini Kirk. 
Anisops crinatu Brooks 
Anisops extendofrom Brooks 
Animps nasuta Fieb.l 
Aniswps nivea (Fabr.) 
Enithares abbreviata (Kirby) (Page 77,  Fig. 10) 
Enithares templetmi (Kirby) 
Enithares tm'angukris (Guer.) 
Enithares t k ~ l a r i s  var. simplex (Kirby) 
Nyehiu d y a r u t  Lundb.= 
N y c k  marshalli (Scott)' 

FAMILY CORIXIDAE--The Water Boatmen 

They are a family of minute water insects. However, Agraptocorixa hyalinipennk is relatively 
Iarge being about 10 mm. in length. They are similar to the Notonectidae but do not swim on Gheir 
backs. Like the Notonectidae tbey casry a bubble of air for respiration. They have oval and flattened 
bodies. They do not have a conspicuous proboscis. These insects suck up particles of debris, swept 
up with their spatulate forelimbs. The head is wider than the fist segment (pronoturn) of the thorax. 
The forelegs are short and thick and each consists of a single flattened segment whioh beam in the 
male, a row %of small strong teeth giving it a rough surface. When the rough surfaces of the two feet 
are drawn across the inconspicuous proboscis a shrill note is produced. The middle and the hind 
legs are long. The hind legs are flattened and fringed with hairs to aid in swimming. The eggs 
are usually %id singly attached to the stems of plants or are attached to threads of floating algae. 
They .me generally found in still waters being particularly numerous in paddy fields and the edges 
of irrigation reservoirs and are capable of flight. Micronectcc yuunctata is oftenfound in rock pools in 
river beds. M .  quadristrigata is the commonest species. 

1 Doubthl record for Ceylon. The origind A. nw&a haa been broken up into d species. 
'Doubtful v i e s ,  they are probably A&ops brdini. 
aNew m r d  for Ceylon. 



Explanation to figures above 

1. Rhagodotarma kraeplini 3.5 min. from snout to end of abdomen. 

3. Plea frmtalis 2.5 mm. 

3. Tiphotrephes iddcus 1.5 mm. 

4. Limmtrephm campbeUi 1.5 mm. 

5 .  Be& adewis 15 mm. 

Explanation to fldnrw on 81 

1. Rhagwdk r w n a  4 mm. from snout to end of abdomen, 

2. Metroooris stdi 7 mm. from snout to end of abdomen. 

3. Lirnnogonm didw 11 mm. from snout to end of abdomen. 

4. Ptdhmra cingakmie 14 mm. from snout to end of abdomen. 

6. Limw.qonw p d u a  6 mm. from snout to end of abdomen. 

8. #yZindros~ethua productue 24 mm. from snout to end of sbdomen. 

7. -a p~(&+n 13 mm. from snout to end of ebdornea . 

8. Fsnidioca henryi 1.5 mm. from snout to end of ebdomen. 

9. Tknaaioca spkndsllg 3 mm. 





M * a l b i , M o t s c h .  
M d f - C h e n .  
Mimm&a jbvmu Wrobl. 
Mimmeda p w  Fie&. (Page 77, Kg. 6) 
42-@- Bdd.  
M i c m m d s e  (W) 
Mifmwdts  *Salk Chea 
8igma #F&?i&(md.) 

FAMILY ~ R O ~ ~ ! I ' h e  watar Ikhmrem 
This W y  is repnxented in Ceylon by orm apsoiee only. It liues an ths snrfsce of the water 

ia ddhrd eituatnioen. The length of the head ia w v e d  tima it9 wid& and the @ion 
in front ofthe e y t ~  is very dongate. 'l'he body is nsama and stick-lilse ; the hind p o h  ofthe abdomen 
ia oovared with a velvety pile of hair. The a n t e m  are four segmented. They lay their eggs singly 
on plants above the water level. They feed on d aquatic ertmkms or cm dosting wtlste 
~ t a r i a l .  E- gmemi Kirk. (Page 77, Fig. 3) is o h  found n a ~  stagnant water walkin@; on 
weeds and on the edges of the water. It is very aommon in buffalo wallow8 in psddy fields along 
with mliids. 

FAMILY XB8OVEUDAE-Pd SBateff, 

Only one 8pBBipB, neady dlcdb o&n&z& Kirk. (Page 77, Fig. 11) hae bean recarded from 
Ceylon. They Eve am tbe snrfaoe of the water and sre &n ih  to those of tha hriilie~ Veliidae and 
Gemdae. They fn#~usat the leaves of plants and embed tbir egga in the diems. The head is shorter 
than the The &hhman unlike in the H isnotasarow. Theinsectsofthie 
M y  are similar to of ths f.milia v w - .  

In these ineeda the length of the head ia about the sarr~e w the width - the eya. TYre 
posterior legs ape ebort. They possess the usual velvety pile uf hair. These d t a  are g e n d y  found 
ia streams, living in or fl& on the snrfece of the water s-g agabt the current. 
M k r o d i a   is ie a common inhabitant of amdl pooh, of water in the low muntrg. It is 
capable of ilight and is aonmmnly .wen in rrain pddh. 

i w a l i a  Dist. 
~ ~ i a  l m g k m 6 e  Bueno 
Rhugwdia &griaw B m .  
lhgomlM; twm?Kz Kirk. (Page 81, Fig. 1) 
PsridoryMLe M i n i  Kirk. 

FAMILY GBBRiDAlL'Ehe Water Striders 
Theae inseofsll live on the db of the water. The head ie ahort, ifs length Being ebont the 

same as its width amxs &be eyes. The posterior 1- am very long, the fernow (thigh rn tihird thirddivision 
of leg) extanding ftu beyond the a m  apex. n e y  p o m ~ ~  a velvety pile of hairs hairs& the 
abdomen. The eggs are delpasited in a cluster ~mr~nnded by mnrjlage aaYd a-ed to suberg4 

, 
CyIi- bibbemhfw Schmidt 
Cyz- 9%i&wi Sc!hmidt 

prtnhdw Spin. (Page 81, Fig. 6 )  
(7er*ie Bohrn [Fags 80,- 6)  
Gerrie$le&nd&&gr. 



Limlzo~onwr fossarum (Fabr. ) 
Limnogonua nitidus (Mhyr.) (Page 81, Fig. 3) 
Limnogonus parvuEus (Stal) (Page 81, Fig. 5) 
Limnometra a d y o m n e  (Kirk.) 
L i m m t r a  $ut'wmm (Fabr.) (Page 81, Fig. 7) 
Metrocords illuatrarius Dist. 
Metrocoris shli ( D o h )  (Page 81, Fig. 2) 
Onychotrechua sakuntala (Kirk.) 
Ptilomera cingalens& (Stal) (Page 81, Fig. 4) 
Rhagodotarsus kraeplini Breddin (Page 80, Fig. 1) 
R h e u m o n u s  custodiendus (I)ist.) 
R h e u ~ 0 1 2 . u ~  viWua Esctki 
Venidius henryi Esaki (Page 81, Fig. 8) 

FAMILY HEBRIDAE 

This is a family of minute insects with five segmented feelers. They usually live on floating 
pond weeds and even among damp weeds and moss on the shore. 

T i m i u s  atratus Dist. 
Timasius sple& Dist. (Page 8 1, Fig. 9) 

(The Beetles) 

Among the various insect orders the Coleoptera contains the largest number of species. They 
are found in all types of terrestrial habitats and a number of species are aquatic and show various 
grades of adaptation to an aquatic life. Some like the Dytiscidae are confined to the water although 
pupation takes place in moist places outside the water itself. The Hydrophilidae are aquatic in the 
adult stage but the larvae of some species are found in moist soil (like many terrestrial beetles). Most 
aquatic beetles are capable of withstanding considerable desiccation and during the drought live under 
various moist or even dry objects. 

There is a large group of beetles which live neaz the water and invade i t  from time to time and 
they seem to be equally at home in or out of the water. Such forms have not been included in this 
publication. 

A striking character of the Coleoptera is the specially modified pair of horny, hard, shingr 
first, pair of wings, termed elythra, which form a protective covering for the normally large 
and membraneous second pair of wings. In flying they use the second pair of wings. The beetlea 
have strong biting mouthparts and their legs are flattened and fringed with hairs to help in swimming. 
The Coleoptera undergo extensive and complete metmorphosis, the lazvm and adults being v e ~ y  
different in appearance. The larvae of the different species are very variable in form and are dii%cuIt 
to recogniee. 

The list of aquatic beetles recorded for Ceylon can only be considered very tentative. Most 
of the records are very old and no recent revision of aquatic beetles of the area is available unlike the 
Eemiptera where many recent works deal with species from Ceylon. 

The aquatic beetles recorded from Ceylon are placed in five families, namely, Dytiscidae, 
Noteridae, Haliplidae, Gyrinidae and Hydrophilidae. We have omitted from the present accoht 
some families, e.g., Helodidae, which are relatively rare. 



KEY TO ADULT COLEOPTERA 
1. Mdllary  palp generally longer than antennae. Each antenna is club shaped at its 

............................................................................................ tip H o p e  page 89 
....................................................................... Maxillary palp shorter than antennae 2 

2. Posterior end of abdomen not covered by wings. Each eye divisible into two parts 
........................................................................... Surface swimmers Gyrinidm, page 88 

Entire abdomen covered by the wings. Each eye not divided into two parts. 
Live submerged in the water ........................................................................................ 3 

3. Large plates covering the bases of hind legs so that the point a t  which they are 
................ attached to the body cannot be seen (Page 91, Fig. 4) Haliplidae, page 88 

NO plates covering the base of hind legs and the point of attachment to the body is 
visible ................................................................................................................................ 4 

4. Feet not flattened but adapted for digging. Body somewhat crescentic in shape 
............................................................... and slightly compressed Noteridael, page 88 

Feet generally flattened for swimming ........................................ Dytiscidael page 84 

KEY TO THE COLEOPTERAR LARVAE 
1. Last three segments of leg relatively long and well-developed, the last segment 

.................................................................... terminating in one or two movable claws 2 
Legs with not more than two long segments and a single claw shaped segment 
a t  the tip. More or less maggotl ike (Dipteran larvae) (Page 91, Fig. 9) 
.................................................................................................... Hydrophilidae, page 89 

2. Abdomen terminating in a 'long tapering tail process. Shape generally long 
and thin. Last segment of leg terminating in one claw (Page 91, Fig. 1) 
............................................................................................................ Haliplidae, page 88 
Abdomen without long process. Last segment of leg terminating in two claws. 
General shape robust .................................................................................................... 3 

3. Four hooks a t  end of abdomen. Lateral abdominal gills present (Page 91, Fig. 6) 
............................................................................................................ Gyrinidae, page 88 
Abdominal hooks and lateral abdominal gills absent ............................................ 4 

4. Body cylindrical and tapering a t  the hind end, Legs short (Page 87, Fig. 7)  
............................................................................................................ Noteridae, page 88 
Body spindle shaped. Legs not short. Swimming and crawling larvae (Page 87, 
Figs. 1, 4 and 6) ...................................................................... Dpiscidae, page 84 

FAMILY DYTISCIDAE-Diving Beetles 

These beetles occur both in standing and in running water and are well adapted for an aquatic 
life. They can be cha.racterised as follows : The first pair of wings are as long as the abdomen. The 
hind legs are widely separated from the second pair of legs and posseas very large coxae (segment 
nearest the body). The first two pairs of legs are short. In some species there are adhesive pads on 
the first pair of legs of the males which enable them to hold onto the female while copulating. The 
antenme are long and filiform. The adults breathe by coming to the surface and thrusting the extreme 
end of the abdomen out of the water and larvae do the same with the tail-like processes a t  the hind 
end of the abdomen. Their larvae have large heads and long tapering bodies. The larvae and adults 
are armed with powerful mandibles which are grooved for sucking the body juices of their victima. 

1 It is difllcult to give simple charadera to septsrafe the wiecidae and Noferidee. Some euthore consider 
both f d i e s  under Dytiscidae. 
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There are 43 species of diving beetles of which the commonest are Cybister confusus, Hydraticus 
f abricii, Eretes sticticus, Lacwphilus chinensw ineficiens and Bi&ssusl inconstans. 

Bidessus i n c o n s m  Reg. 
Bidessus (Bidessus) antennatus Reg. 
Bidessus (Bidessus) jluvieulua Motsch. 
Bides- (Bidessus) gentilw Sharp 
Bidessus (Clypeodytes) bufo Sharp 
Bides- (Clypeodytes) griseogutlatua Reg. 
Copelatus dis& Sharp 
Copelatus horni Reg. 
Copelatus indicus Sharp (Page 87, Fig. 9) 
Copelatus p d l l u s  Sharp 
Cybister c a r h i  Sever. 
Cybister confusus Sharp (Page 87, Fig. 3) 
Cybister dejeani Aube 
Cybister jamnus Aube 
Cybister sugillatus var. p r o l i w  Sharp 
Cybister ventralis Sharp 
Eretes sticticus L. (Page 87, Fig. 10) 
Hydraticus fabricii MacL. 
Hydraticus fradifer Walk. 
Hydraticus luczomicus Aube 
Hydraticus pacifccus Aube (Page 87, Fig. 5) 
Hydraticus erittatus var. angusCulua Reg. 
Hydrovatus confertus Sharp 
Hydrovatus femugatw Reg. 
Hydrovatus fusmlus Sharp 
Hydrovatus obsmrzls Motsch. 
Hydrovatus sinister Sharp 
Hyphopow interpulus Clark 
Hyphydmcs indicus Sharp (Page 87, Fig. 14). 
Hyphydrms lyratus Schwarbsz 
Hyphydm renardi Ser. 
Lucconectus simoni Reg. 
Lmmphilus anitcatus Sharp 
h p h i l u s  ceybnicus Zimm. (Page 87, Fig. 12) 
Laecorphilus chinensis i n e m n s  Walk 
Laccophilus ellipticus Reg. 
Laecophilus jlavesceas Motsch. 
Lmwphilus flexnosus Aube 
h p h i l u s  guftalis Reg. 

1 The Geuus B&ms in S. E. Ash has been given a new generic aamttCfuignotoM after Prof. Guigrot. 
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Explanation to Bgillres on page 87 

Dytiecid lenre from Macan 5 mm. long. 

Sadmwttw,  j eu t iw  15 mm. 

Oybieter w n j w  40 mm. 

Young larvae of Eydrovotw, conjertzcs after Williame 

Hydraticus p a @ m  16 mm. 

Lanra of Cybister 60 mm. 

Noterid larva from Xacen 7 mm. low. 

Uanthydws Izcctuosue 3 mm. 

Cope'atzla kdiczla 4'5 mm. 

Eretea sticticucr 12 mm. 

E y d r o w ~  aubdtatoce 14 mm. 

JimwphQw, oeyZvdm~ 6 mm. 

Rhantw, puractatw 13 mm. 

H y p h y d m  k i d c u e  5 mm. 





R h n t w  inlercluau~ Walk. 
Rhntw pnctiztw Four. (Page 87, Fig. 13) 
R b n t w  t a p o h n k  Shrp 
Banclracottua fest iw (Ill.) (Page 87, Fig. 2) 

rc 1. * .  
FAMILY NOTERIDAE-The Digging Beetles 

These are s m d  beetles oftanincluded in the family Dytiscidae which they agree with in structure 
except that the legs are d a q t d  for digging. They are crescentic in shape and are slightly oompressed. 
In Ceylon they are very common in paddy fields rtnd often are present in large numbers. Four species 
have been recorded from Ceylon. 

Canthydrw ksetocbilis Walk. 
C a n t h y h  lucttmw Aube. (Page 87, Fig. 8) 
Hydroc#ptw subvittatw Motsch. (Page 87, Fig. 11) 
Neptoeternus taprobanicus Sharp 

FAMILY EALIPLIDAE-Crawling Beetles 

These are closely allied to the Dytiscidae but are genemlly very small and oval in shape. The 
antennae are fUiform and ten segmented. The hind coxae (segment nearest the body) have plate 
like structures which cover the origin of the hind legs and a portion of the ventral side of the insect 
(Page 91, Fig. 4). These larvae have each a long tail process. 

A single specimen of Hatiplus pulehellus was collected by the authors near an eltrotria light at 
Maha Illupalama. This species is widely distributed in S. E. M a .  Only two species of this family 
has been recorded from Ceylon. 

Hdiplw angzc9tifrons Reg. 
Hdiplw pdckellua Clark 

FAMILY QYRfrPID&The Whirligig Beetles 

Theee beetles are surface swimmers and are gregarious in their habits. They are to be found 
constantly darting about in graceful c u m s  around one another and hence the name "Whirligig Beetles ". 
When the beetles are disturbed they dive underneath the surface of the water, carrying along with 
them a bubble of air. They fly readily from one pond to another. They are black and shiny with 
a depremed body. The wings do not cover the posterior section of the abdomen. Their antennae 
are very short and stout. Each eye is divisible into two portions, one for aerial vision and the other 
for vision in the water. The second and third pair of legs are greatly flattened, paddle-like and provided 
with hairs. They lay their eggs on the leaves of submerged water plants. The Larvae are similar to 
those of the Dytiscidae except that they do not have a breathing tube but a pair of tracheal gills on 
each abdominal segment (Page 91, Fig. 6). Pupation bkes place in a cocoon attached to water 
plants. 

Both the adults and larvae are scavengers feeding mainly on dead and drowning &nimals. They 
aestivate in the mud during the drought. Seventeen species of Gyrinidm are an record for Ceylon. 

A u h s g y w  obliquus (Walk.) (Page 91, P'ig. 2) 
Dine* iddcctw Walk 
Dhe&eg idiow Aube. (Page 91, Fig. 7) 
Diwutes 8pimus (Fab.) 
Dineutes unidenlctous Aube. 



Cyrinw ceyhmicus Reg. 
Gyrinus convexiwculw %cl. (Page 91, Fig. 5) 
O r d i l u s  ceylonicw Redt. (Page 91, Fig. 3) 
O r d i l u s  d i W w  Redt. 
O r d i l u s  dkciter Walk. 
Orectmhilw fairmirei Reg. 
Oreetochilus Jraternw Reg. 
Orectochilus i7diou8 Reg. 
Orectochilus li&w Reg. 
Orec$mhilus prductwr Reg. 
Orectochilus wehnckei Reg. 
P o r r k h y n c h w  i n d k n s  Walk. 

FAMILY HYDROPENDAB-Deepwater Beetles 

A special feature of this family is that the first maxibe have each a pointed process (maxillary 
palp) which is exceptionallv long and in most species is longer than the antennae. For this reason 
these beetles are called Palpicornia. However there are a few Hydmphilidae which do not have long 
maxillary proawes. The eggs may be laid in the form of floating cocoons or they may be attached 
to grass or floating objects depending on thespecies. Helocharea spp. and B e r m  spp, attach the eggs 
on to their own bodies. The larvae show a great diversity in form and structure. They usually pupate 
in damp earth near the water. 

The hydropk ilid beetles form an important item in the diet of many fishes both in Ghe larval . 

and adult stages. The large Hydrophilus is carnivorous and may even kiU small fishes. The 
Hydrophjlidae are poor swimmers and generally walk on aquatic vegetation and other objects at the 
bottom of the habitat. When the water is disturbed many of the smaller species float on the surface. 
Some of the larger species like Hydrophilus, and Sternolopbw are relatively good swimmers. Berosus 
indicus which is one of the commoriest of the hydrophilids makes a high pitched sound when taken 
in a net. 

The hydrophilid  beetle^ are common in standing water habitats. They occur in large numbers 
in mud, and paddy fields are a favourite habitat. Because of their mall size and habit of living at 
the bottom they are often missed from collections and henoe our present knowledge of this group in 
Ceylon is very incomplete. However, sixty-one species have been recorded from Ceylon. 

Amphbp8 jibbus Ill. 
Amphiops mirabilis Sharp 
Amphwps pedestris Sharp 
Amphiops simplex Sharp 
A m m  advena Sharp 
Anacaena minima Sharp 
A m t u s  optatus Sharp 
B e r o w  (Berosus) aeneiceps Motsch. 
Berosus ( B e r m )  &hellus MacL. 
Berosus (Berosus) vitdcollk Boh. 
Berow  (Enoplum) indicus Motsch. (Page 91, Fig. 12) 
Cercyon aviarius Knisch (Page 91, Fig. 8) 
Cercym hydrophiloides Motsch. 
Cercyon lineokttw Motsch. 



1. Haliplid h e  from Macan 7 mm. long. 

Aulmwgy~~~ abl.ipwrs 8 ma 

0rectooh.iZua w y h h  13 mm. 

HalCplzu) ep. vemtrd view to indiaete the plates 00- the base of the hiad l*, fmrn:Mman 4 mm. long. 

Gpinud COR- 5 mpr. long. V 

Gyrinid b, &r Mellanby 16 mm. long,. 

Dheuta indacaca 16 mm. long. 

O m y ~ ~ a  fwkdw.? 3 mm. long. 

L m  of B e r m ,  from Weerskoon 25 mm. long. 

B f e r ~ ~ Z o p h w  (iVcw&m&phud) bmdyacantku~ 11 mm. long. 

H & W m  (Hydrobatkw) a-ie 6 mm. long. 

12. Berocnce (Enoplunu) i n d k  6 mm. long. 

18. Evwdww ( L u W )  ikwotw 8 mm. long. 





Cercyon lunulutus G e m .  and Har. 
Cercyon niqriaps Marsham 
Ceryon punctigerum Knisch 
Cercyon rufotestuct?~~ Motsch. 
Cercyon unifomis Sharp 
Cerc yollc vicinaEis Walk.  
C o e U m  h i  (Reg.) 
CoeEostorna stuztum (Walk.) 
Cryptopleurmm fermginem Mots&. 
Cryptopleurum sulcalum Motsch. 
Dactylostemum abdminale (Fabr.) 
Dactyloskmzum dytiswides (Fabr.) 
Enochrus (Lumetus) esuriens (Walk.) 
E1ux:hrm (Lum&zd8) fragilis Sharp 
Emchrms (Lumetus) fuscatus (Motsch.) 
Enmhrus ( L u m e w )  iteratus (Sharp) (Page 9 1, Fig. 13) 
E m h m  (Lurnetus) nigrwpiceus (Motsch.) 
Epimetopw &uidulus Sharp 
Ctobaria leachi Hope 
Helochres d e w  S h r p  
Helochares p a l h a  MacL. 
Helochares (Chasnzogenus) l i v m k  Kuw. 
Helmhwes (Helochares) tmprobanicus Sharp 
Helochares (Hydrobatieus) anchoncclis S h q  (Page 91, Fig. 11 ) 
Helochares (Hydrobaticus) Eentus Sharp 
Hydraem fontana Orch . 
Hydrochus lacustrk Niet. 
IiydrophiEus incmwpicuus (Niet.) 
H y d r w  (Hydrous) cashmirensis Redt. 
Hydrowr (Hydrous) olivaceua Fabr. 
Laaobius (Laccobi.7~) rectus Sharp 
Limnebius rujipennis Reg. 
Xeohydrophilus rujiventris Niet. 
Neohydrophilus spiniwUds (Esch.) 
Neohydrophilu+ spiniwllis elongatus Reg. 
Omicrogiton i w l a r i s  Orch. 
0mydu.s k tu s  Orch. 
Oostemzum horwi Orch. 
Pachysternum nipvvittutum Motsch. 
Paracymw evamxwns Sharp 
Proteslernum atwlaarim Sharp 
Regdmbartia at2enuata Fabr. 
JSwlkysis spinosa Orch. 
S f l d u n c  dimidaalum Gory 
S p k r i d u m  quinpuemmulutum Fabr . 
Btemlophus rujipes Fabr. 
Stemolophus (Neosternobphus) brachyaemdhus Reg. (Page 91, Fig. 10) 



COLLEMBOLA 

(Springtails) 

A group of wingless insects whose legs are very feeble. They move about by leaps made with 
the assistance of tbe furcula, a forked lever-like tail process, present a t  the end of the abdomen. 
Most Collembola live in damp places. A few are aquatic, living on the surface of the water. It is only 

\ 

rarely that they go below the eurface of the water. A number of species live very close to the waters 
edge on damp vegetation and occasionally venture on to the water. Sphghils are mainly detritus 
feeders but occasionally they feed on floating plants. Iaotonzum~s sp. (Page 95, Fig. 16) which has 
been recorded from the Indian region. 

ODONATA 

(Dragodies and Dameelflies) 

The dragonfly larvae (nymphs) are completely aquatic and predacious and have resemblances 
to the adult. Each larva is equipped with a well developed prehensile " mask " (the labium) having 
claws or hooks for seizing prey. It is hidden under the head when not in use. The larvae are very 
clumsy and slow in locomotion. They have wing pads and well developed legs. The larvae are 
green, brown or grey varying in different species to match their background. 

Two main types of larvae are recogniseable. The Grst group termed the Anisoptera are broad 
forms (Page 95, Fig. 3) without posterior external gills. They have from 5-6 small projections at 
the hind end of the abdomen. The gills in this group line the hind part of the alimentary canal. Water 
is pumped in and out of the anus to aerate the gills. The other group termed the Zygoptera 
are narrower than the Anisoptera and have three flattened leaf-like caudal fins (Page 95, Fig. 8). 
The caudal fins contain a large number of tracheae and act as gills. The damselflies are included in 
the Zygoptera. 

The larvae of the dragon and damselflies may also be divided into three groups on the basis of 
their habits, namely, climbers, sprawlers and burrowers. The climbers stalk their prey on the stems 
and roots of aquatic plants, the sprawlers lie in the bottom of the habitat and wait for their prey to 
come close to them and the burrowers do likewise after covering themselves with a thin layer of sand 
and silt. 

Dragonfly larvae cause damage to fish fry in culture ponds. On the other hand they represent 
a source of food for the larger fish. 

EPHEMEROPTERA 

(Mayflies) 

T h w  superficiaily resemble dragonfly larvae but are mucb more delicate in structure 
(Page 95, Fig. 9). They are characterwed by the pmence of three " tails " at the posterior end. 
These " t d s  " are ~ ? o t  gills but oerci or the abdcmen. The flattened and shortened bodies are 
adaptations to torrential life commonly found in this group. The very young larvae do not have 
gills but the clder onea ptssess gihs in the abdaminal regicn. The gdh me d~fftrently &aped in the 
vrtrious genera. The mayfly larvae (nymphs) are ~enerally herbivorous feeding on algae. The 
1mvm p w w s  wing pads and well developed legs and resemble the adults. 



Explanation to figures on page 96 

Tabanld larva, after Mman, 16 mm. long. 

Lepidoptera (Nymphuh), from Weerakoon 19 mm. long. 

odona+-Dragonfl J k a  ( P d  jb&cens), 25 mm. long. 

Corethrld--Phantom midge larva, from Weerakoon 4 mm. long. 

Plecoptera-Sfo~efly k a ,  from Mecan 25 mm. long. 

~ i m u ~ t d L ~ ~ a a k ~ ~  1-a from  wan 7 mm. long. 

Neuroptera-AIderfly larva after various author8 appmxhbfely 18 mm. long. 

Odo~~+ta-Dan~~~lf?y l m  24 m. long. 

Epherneropte+Meyfly (Cmde)  *a, from Weerekoon 0 mm. long. 

TipuIid-Crmdy larve from Weerakoon 9 mm. long. 

T l l h ~ p ~ ~ y  lerve without ita cam, from Maoan 16 mm. lang. 

Qrrllofae-Moeqnib lama 9 mm, long. 

AnopHlUle-Mosquito larva 8 nun. long. 

Syrphid-Horsefly lama, from Manan 16 mm. long. 

Psychodfd larva, from Maoan 4 mm. long. 

Collembola-Springtail. 

Limnobfid luva, from Mwen 30 mm. long. 

~ h i r o n o m i d ~ ~ a k e f l ~  larva, from Weerskoon 7 mm. long. 

Araohnida-Wahr mite, fmm Mecan 0-5 mm. long. 

Ceratopogonid-Biting midge larva 6 mm. long. 

Blepharocerid-Net winged midge l m ,  after various at~thora 10 mm. long. 

Arachdda-Water mite, from Maoan 1.6 mm. long. 





PLECOPTERA 

Resemble the mayflies closely but can be easily distinguished from them by the presence of 
only two " ta i~s  " at  the posterior end aad no gdls on t.he abdomenal segments (Page 95, Fig. 5). They 
have wing pads and well developed legs and resemble adults. Stoneflies are very ccmmon in fast 
flowing streams. 

(Moths and Butterflies) 

Only one family of the Lepidoptera is aquatic, namely the Pyraustidae. They do not have 
wing pads. They have three pairs of short thoracic legs and five pairs of prolegs on the abdomen. 
The second and third thoracic segments and all the abdominal segments bear tufts of tracheal gills. 
A common form present in paddy fields is Nymphula (Page 95, Fig. 2). It lives just below the surface 
of the water, in cases made of leaves and silk. 

These larvae are in many respects similar to the larvae bf aquatic beetles and quite unlike the 
adults (Page 96, Fig. 7). Theyaiffer from the aquatic beetle larvae in the possesalon of jointed lateral 
tracheal gills on each abdominal segment. The abdomen is prolonged into a tapering " tail ". 
They do not have wing pads and their legs are relatively short. They are found in swift flowing 
streams beneath mud stones, vegetation, &c. 

(Caddis flies) 

These larvae live in cases constructed of debris, sand and other materials. Some live in tunnels 
made of silken threads. They have relatively short legs of which the first pair is the shortest and 
stoutest. They have no wing pads. The last abdominal segment bears a pair of hooked appendages 
which is characteristic (Page 95, Fig. 11). 

DIPTEBA 

(True Flies) 
b? 

Many families of Diptera have aquatic larvae. They crtn eaaily be recogrued by the absence 
of walking legs (i.e., apodous). Some of their pupae are also very characteristic. 

Only the commoner families of dipteran larvae are included in this key. There are numerous 
other families of diptera whose larvae may be present in water. There are no records of these forms 



nor have the authors come across them in their field studies. However, diagrams of the larvae of 
the families Tabanidae Limnobidae and Psycodidae are included in Page 95, although there are no 
descriptions of them in the text. 

1. Larvae with suckers on ventral surface ............................ Blepharoceridae, page 97 
........................................................................................................ No ventral suckers 2 

2. Head indistinct a.nd more or less retractle \nth thc>rax ....................................... 3 
............................................................................ Heaci prominent and non-retractile 4 

............... 3. Several pairs of prolegs present. Long telescopic tail Syrphidae, page 98 
No prolegs ........................................................................................... Tipulidae, page 98 

4. At leasit one pair of prolegs present ........................................................................... 5 
Prolegs absent ........................................................................................................... 6 

6. Posterior end with an adhesive disc ............................................ Simuliidae, page 98 
............... No adhesive disc a t  posterior end ............................ : Chironomidae, page 97 

6. Body not tra~sparent. Mouth brushes present .......... Culicidae, page 97 
.................................................................... Body transparent. No mouth brushes 7 

7. Thoracic segments fused into a mass of greater diameter than the abdomen ............ 
... ........................... ...................................................................... Corethridae, page 97 

Each thoracic segment distinct ........................................... Ceratopogonidaa, page 98 

FAMILY BLEPHAROCERIDAE-Net-winged midges (Page 95, Fig. 21) 

Greatly flattened and elongrtted larvae. The body of each larva has seven distinct divisions 
and on the ventral surface of each of the first six divisions there is a sucker. By means of these suckers 
the larva attaches itself to the surface of rocks on the bed of streams in the hill-country. A pair of 
filamentous gill-tufts is present on each body division except on the first and the last. 

FAMILY CULICIDAE-Mosquitoee (Page 95, Figs. 12 and 13) 

The most widely distributed of the dipteran larvae. They can be easily distinguished because 
the thoracic segments are fused and the last abdominal segment bears anal flaps. Their antennae 
are always distinct. Two main types are worth noting. 

1. Culicine. With respiratory siphons on the 8th segment (Page 95, Fig. 12) - - 
2. Anophiline. With no respiratory siphons but a plate on the 8th segment for res- 

piration (Page 95, Fig. 13). 

FAMILY CORETHRIDAE-Phantom midges (Page 95, Fig. 4) 

The phantom midge larva is transparent except for air sacs at the anterior and posterior en&. 
The head bears a long prehensile structure which is the modified antennae, used for seizing food. They 
frequent clear as well as muddy water and are even found in the mud at the bottom of lakes. 
Weerakoon and Samarasinghe found them in paddy fields and the authors have collected them in 
the Colombo (Beira) Lake as well as in the large tanks. 

FAMILY CHIRONOXIDAE-Lakef lies (Page 95, Fig. 18) 

The larvae of these insects are often red in colour and called " Blood-Worms ". However 
there are larvae in this group which are yellow, blue, green or brown in colour. The head is 
quite distinct and the first thoracic segment bears a pair of false-legs. The second and third thoracic 



segmenis are fused. The posterior end bears lappets and hairs. Theae larvae are scsvengera and 
live in all types of freshwater habitats. They are found in the mud, in demying vegetation and mose. 
Many of them are free-living but some make mud c8ses in which they live. 

FAMILY CBRATOPOGOKIDAE-Biting Midge8 (Page 95, Fig. 20) 

These are also called Heleidae. They are transparent and mrty be red in colonr or colowle~~. 
They nmmble the chinmomidae but have a more ohithid head. They usually do not have falee leg6 
(prolegs). Retractile giUs are present on the last aegment. Generally they are not common in clear 
water but are sssodated with dgae or mud. 

FAMILY SIMULIIDAE-Blackflies (Page 95, Fig. 6) 

These larvae axe broadened posteriorly where a disc with hooks and gills are found. The 
head is small and provided with a pair of fan-shaped mouth bnrahea. The thorax bears a pair of 
false legs. The larvae live d y  in swift flowing water. 

FAB!KlLY SYEPHDDAE-Horsefly (Page 95, Fig. 14) 

The larvae are charactdsed by a long " tail" which is d y  a respiratory tube and given 
them the name " ra$-tailed maggots ". They possess seven pairs of false legs (prolegs) and a pair of 
" respiratory horns ". They occur in polluted water. 

FAMILY TIPUDAE-Crane-flies (Page 95, Fig. 10) 

These wrinkled larvae are cylindrical or slightly flattened. They have an indistinct head which 
is retractile. They have five hairy projections and tracheal gills at the posterior end. 

This group of arthropods includw such animals as scorpions, spiders, ticks and mites, most 
species of which are temtrial. Two groups, the spiders (Aranaeda) and mites (Acarina) are represented 
in freshwater. Only Acarim have been recorded from Ceylon. 

The mites that are present in water belong to the family Hydrachnidae. They are like the 
land mites in shape but are minute in size (average ske is about 2 mm. only). The adults (Page 95, 
Figs. 19 and 22) possess a round or oval shaped, unsegmented body with four pairs of legs, which are 
six jointed and adapted for swimming by the provision of hairs. The last segment of each hind limb 
bears a pair of claws which can be retracted. In front, each mite has a pair of segmented pslps, between 
which is the capitulum or '' false head ". The mouth parts of the water mites are modified for piercing 
and sucking. Water mitea lay their eggs in water plants. The larvae resemble the adults except 
that they have only three pairs of legs. 

Water mites and their larvae may be free living and carnivorous or paAsitic in a large number 
of other animals. The adults have been found parasitiring the water scorpion Ranatra elongab, 
Hydmmetra greeni, and Erete-s sticbicus. As many as sixteen larval mites were found in one specimen 
of an insect. Larval water mites are sometimes present on terrestrial insects which spend their larval 
phases in the water. A larval watermite has been collected from the under side of the thorax of the 
dragon fly Diplocodes trivial& Rambur. Because of their parasitic habits water mites and their 
larvae cause harm to a large variety of freshwater animals. Fourteen species of water mites have 
been recorded. 

Amenurua ceylonkw Daday 
Amenurn -en.er Daday 
Arrenurn muduraszi Daday 
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VERTEBRATA 
PISCES 

IN Ceylon them are appmxhately sixty s p i e s  of freshwater fishes. Several foreign species have 
been introduced but it ie not certain whether some of these introduced varieties have establiahea 
themselves in Cey1on.l Some species have never been caught in the field after their introduction. 
Beau86 the fishes are an important gronp among the h h w a t e r  fauna, keys are provided to identify 
them down to species. The material for the keys and the deecriptiom of the species that follow 
have been drs-wn freely from other workers, chiefly from Deraniyagale's Colored Atlas (1952) a d  
Mu~vo's Marine and P r e a h d r  Fiahea of C e y h  (1955). 

In order thet the description of s fieh be kept down to a minimum, fin ray and scale form* 
hsve been provided for each species. The use 'of the formulee is besf iUtfi,trafed by taking a specific 
e m p l e .  

Thus the f m m h  for Puntiw elittdw is D. 11,s. A. 11, .j.. P. I, 11. L. kt .  20-22. 
sg, - 
3a 

This fomnla indimtea t$aD in P. WW the doml fin is made up of 2 spines and 8 rap, the 
anal fm of 2 spines and 6 rays and the pectoral fin of 1 spine end 11 rays. It also indicates that the 
h h  has 20-22 scales along its lateral line, 3+ rows of scales above the lateral lifie and 3) rows of eoales 
below it. 

KEY TO m PmEs 

. . . . . . . . . . . . . .  1. Fieh without soales or with very small inconspicuous scales Papt* 101 

Fish with prominent scales .................................. . . . . . . . . . . . . . .  Pagt, 108 

P1:SHES W3TROUT PROMINENT SCALES 

In this group are the &fishes, eels, spiny eels and loaches. 

.... 1. Body muob elongahd, eel-like ............. 2 

. . . . . . . . . . . . . . . . . . . . .  Body short, not eel like . . . . . . . . . . . . . . . . . .  3 

8. Fins not spinous ................. Anguillia4ac-, paet l l  t i  

Frc nt portion of dorsal and anal fi.ns spinous Ma~taremhelida~, pap 106 

3 Mouth on ventral side ~f head . . Cobjtiidae pase It17 

Nouth termins1 (i.e., at tip of snout) ... Catfisbed, pagt 1(12 

.Cte~ophayngodon W l u e  (Valenciennes) HypphthuZmicMh?rs molitrix (T'aknviennee) Arid% hth u 
cRiahardsott) and Puntiare j amnk  am some species which have been introduced but IT i~ una.erttiln whc cher they 
have established themselves in CeyIon. Introduced species that are now established in Ceylon art includq d 6 ,  the text. 

. . 



CATFISHES 

All species of fish that are grouped undsr the name, catfbhes possess long feelers (wbiskers) 
which are referred to as barbels. The-~tmnbm @barbels vaaffraan 2 4  pairs. There are seven species 
of catfishes recorded from Ceylon and they belong to 4 separate families. 

.> 1. Tail (caudal) fin forked ........................................................................................ ...... - 
Tail (caudal) fin rounded ............................................................................................ 

3. Laterally compressed body ; 2 pairs of barbels .................... Siluridae, page 102 
Sub-cylindrical body ; 4 pa* of barbels ............................ Bagridae, page 103 

3. DomJ fin very long extending abcut 213 the body length ........ Clariidae, page 103 
Dorsal fin very short even smaller than the paired fins ........................................ 
............................................................................................ Heteropneustidae, page 10'3 

FAMILY SlLURIDAE . 

Two spwies of Siluridae from two genera are found in Ceylon. They have elongate and laterally 
compressed bodies which are dull silvery white on the sides. The fina are yellow. They have two 
pairs of barbels on the head, one pair of which is on the upper jaw (maxillary) and the other an the 
lower jaw (mandibular). They have forked caudal fins. 

1. Cleft of mouth extends beyond the eye posteriorly ................................. Wallago a%tw 
Cleft of mouth does not extend beyond the eye posteriorly ............ Ompok b immla tu .~  

Wallago attzl (Blocb and Schneider) meshwater S h ~ k .  (S. Maha Valaya, VaZayat) 1. 
D. 1,4. A. 79-81. P. I., 13-14 (Page 105, Fig. 1). 

A relatively large fish attaining a length of five feet and is greyish brown coloured on top 
(dorsal surface). A popular food fish in the North-Central Province where it is in great: 
demand. The fish is common in the deeper waters of rivers and irrigation tanks of the low 
corntry. 

O m p k  bimmulatw (Bloch) [Butter Catfish (S. Kokussa, Pena Valapotta, Valapotta)]. 
D. I. 3-4 A. 61-66. P. I., 12-15 (Page 105, Fig. 4). 

Does not grow as large as Wallago attu, but specimens measuring Gne and a half feee irt 
length amnot uncommon. Tbey are pale bluish olive colaured dorsally and their gill covers 
(opercles) have yellow marking3. 

Fish belonging to this family have depressed heads and elongate but only slightly compressed 
bodies. They have four pairs of barbels. The caudal ik is roufided. They are adapted for breathing 
air when they leave the water for short periods. Two species have been recorded from Ceylon. 

1. Uniformly coloured with dark brown to various shades of green or yellow . Pectoral 
.................................................... spine serrated CInrias t e y m w i  brachysomcl 

Compicuonsly blotched or clouded with dmk olive brcwn on a greenish yellow 
.................................. background. Pectoral spine almost smooth Clarims n e b w h s  

Clarim kymnanni brachyma (Guntherl [Teysmann's Spokted Catfish. (S. Kahs Magura, 
Magura, Vel Mapra) 1. D. 70. A. 53-6C. P. J, 8 (Page 105, JEg. 3). 

This fish grows up halength of about one foct'and may weigh as much as eight pounds. 
It ip a very common fish in muddy streams and ponds and is nocturnal in itf habits. 



C h r b  ne&doms Deraniyagala. 

This speoiea may grow to about one and a half feet in length. 1% iEl restricted to 
rivers at higher elevations. The &t record of the species in 1968 was from the Kalu 
Gmga at  Ratnapura. 

FAMILY HETER@P~STII)AE 

Only one species is recorded from Ceylon. 

Heteropaewtes f&l& (Bloch) [Stinging Catfish (S. Hunga, Kaha Hmga, Lai Bunga, 
Vel HungaM. D. 7-8. A. 68-78. P. I, 7 (Page 105, Fig. 2). 

It is an elongate lateI'8Uy c o m p r e d  fish with 4 pairs of barbels, att-g a length 
of 10-14 inches. It hes a strong spine on each peclmal f?n and ie m p b l e  of inflioting a 
rather nasty sting. The caudal fin is rounded. The adults are dark brown coloured with 
two lateral yellow bands. They are wry  common in the ponds and irrigation reservoirs 
in the low country and may enter brackish water. They occur in enormous numbers in 
some irrigation reservoirs and are considered a delioacy. 

This is P family of 6sbes having sub-cylindrically shaped bodies. These cathhes have a 
prominent stout dorsal  pine. They heve four pairs of barbels. The oandal fin is forkd. They 
are dark coloured on tbeir doraal surface and light coloured on the belly. Thre, species have been 
recorded from Ceylon. 

...... . 1. Three dark coloured lateral bands on each side of the body Y&oronw vittatua, 
.............. No lateral bands ..................... 2 

2. Adipose fhf long. The length of its base is equal to or longer than that of 
dorsal fin .................................................... ;Waernnes hletiius 
Adipose fh short. The length of its base is much shorter t h w  that of the 

........................................ dorsal . . . . . . . . .  Macrones gulio 

Hacrones gulh (Hamilton-Buchanan) [The Long-Whiskered Catfish (S. Mada 
Anwluwa, Mana Ankutta, Vel Anguluwa)]. D. 11, 6-7 A .  111-IV, 10-12. P I, 7-9 (Page 
105, Fig. 6 ) .  

They may attain a length of ten inches and are usually present in braokish water but 
capable of moving up rivers into fresh water. 

.Vacrones kektiua (Valenciennes) [Tbe Dwarf Catfish (S. Path Ankutta)]. D. 11, 7-8. 
A.  11. 8. P. I, 8 (Page 105, Fig. 10). 

A medium sized fish only growing up to five inches in length and common in rivers and 
streams. 

I . .  
:' , Macrimecr uittcctw (Bloah) [Striped Dwarf Catfish (8. Hiri Ankutta, Iri Ankutta)], 
: 5 D 11, 7-8. A, 11-111, 7-8. P. I., 8 (Page 106, Fig. 6 ) .  
u,' This is a relatively small species attaining a n~asimurn length of four inches. Prosent 
- in ponds and streams of the low and mid-country. - 

.4 fleshy fin withotrt any fin rays or sphw. It lie8 between the dors~l and csudd he. 



ZzpIrrnation to dgarer on page 105 

WoUago auu 166 .me-. long. 

H s t e r o p t e ~ e a  f0&&E6 30 oms. long. 

C l a d  t e y m n n i  blmohyaoma 30.cms. long. 

Ompok binsootlkrtua 40 oms. long. 

M a w m  gt&o 26 oms. long. 

M a c t m  oittatus 10 oms. long. 

ArtgwiElo rash* nalrtlloua 106 oms. long. 

Moorognathua aczllectlue 26 oms. long. 

AnguiUa biwlor tvicolor 60 oms. long. 

M a w m  kdelizle 12.6 om. long. 

Mastacembelua armatua 65 oms. long. 

Leppdaoephah t h s M & e  6 oms. long. 

Noemheitua w t o e t m  from Dereniyegala 6 .6  o m .  long. 

NoemwMlua l o t h  4.6 c m .  long. 

Zepidkoephcclua jonklaaei from Deraniyegela 3.6 o w .  long. 





FAMILY hi?t#IRGlJDAE Eels 

They are elongate fishes with cylindrical snake-like bodies. They hgve no pelvic fins. Scales 
are minute. The ventral surfaee is yellow in colour. The anus is in the anbrior half of the body \ 
length. They migrate to the sea for breeding and the larval forms enter riveiw end grow to maturity 
in fresh water. Two species are found in Ceylon. 

1. Dorm1 fin about the same length as anal and originates appr~imataly above wm. 
Bluish tinge on dorm1 surface. Sides brown in colour ................ Anpi& bkcoh bs'cdor 
D w d  fin noticeably longer than anal. Dorsal surface and sidee brown in colour 
and mottled with a darker shade of brown .................... dnguilla d k  nebulosa 

Anqw& biwlor b idor  McCleUrtnd. [The Levd Finned Eel (S. G h t u  Arndha, Kalu 
Arndha, Mads Arndha)]. (Page 105 Fig. 9) 

Them eels grow up to two feetVm length. They are common in the frehmter stmams, 
rivers and swamps near the coast but have not been reoorded from the hill-country. 

AnguiUa slebzllosa nebulosa. McClelland. [The Long Finned Eel (S. &ha ARzdha, 
Pol Ma1 Am&, Polon Amdha, Vali Anrdha. T. Pulli Vilangu)]. (Page 105 Fig. 7) 

This species gram to larger size thain A. b idor  biwlor. They are'present in the hill- 
country pools m d  desoend to the sea to spawn during the rainy seaam. 

This is a group of mud-loving, spiny, eel-like fkhes with elongated and laterally manpressed 
bodies. They have a char8ctmistic pointed snout and a row of spines in front of the sof* dorsal fin. 
In Ceylon they are represented by two genera with a single species in each genus. 

1. Caudal fin distinc* from dorsal and anal fins. Doraal fin with several yellow edged 
................ blotehes. Spinous portion of dorsal with 13-17 spines HfztmgncGdhw &tus 

Caudal, dorsrrl and anal fins confluent. No yellow edged blotches on doml fin. 
Spinoua portion of dorsal with 34-37 spines ........................ M ~ m b e l w  armatw 

Mcxroglaatke~8 aculeatus (Blooh). [Lesser Spiny Eel (S. Batakola Theliya)]. D. 
XIUG-XVII, 50-54, A. 11-111, 50-52, P. 22425 (Page 105. Fig 8). 

The body is w m e d  with tl, very large number of minute mb which are absent &om ' 
the upper surface of the snout. Dorsally the fish is reddish born to olive coloured with 
a light coloured stripeemd a yellow coloured lateral band from the eye to the tail. Between 
these two bands is an indistinat r ~ w  of light spots. The sidts are greenish yellow and the 
belly is pink yellow or white. The £ins are dusky brown. The fish grows up to 10 inches ' 
and inhabits, streams, ponds and tanks in the low country. 

I 

Mastacembelus amnatus (Laoepede). [Spiny Eel (S. Theliya, Gan Thelip, Oya 
Theliya)). D. XXXIV-XXXVII, 64-80. A. 11-III, 64-78. P. 25 (Page 105, Kg. 11)" 

A much larger fish than the former species, growing up to 2 5  i n c h .  Soales we very 
minute. Top of snout is scaleless, The dorsal iwd lateral surfaces are brownjsh colonred 
while the ventral surface is yellow. The entire body is mottled with blotches of ddar brown. 
The fins are brown cbloured. The fish inhabits flowing and still waters up to 4,000 feet 
above sea level. 



FNTLY GOBITIIDAE Loaches 

Tb& is a family of small fishes. They have three or four pairs of barbels. They are provided 
with ps~tedive colowtion (camouflage) in the form of stripes and spots. They me bottom feeders. 
Four sp&m from two genera are represented in Ceylon. '. 

1. Four pairs of barbels around the mouth. Presence of a sub-orbital spine (on each 
cheek). ............................................................................................................................. 2 

................................................................ Three pairs of barbels. KO spines on cheek 3 

.................................... 2. A mosaic of large vertically elongated black spots on body 
Lepidocephh.  j o n k h i  .......................................................................................... 

11-12 irregular brown blotches on lateral line .................... Lepi&cepha.lus thermalis 

3. Lateral line complete, scales distinct though minute ................... Joernaeheilw botia * 
Lateral line incomplete, scales rudimentary ........................ Noewmheilus notostigmu 

Lepidocephalus thermalis (Valenciennes). [Lesser Loach (S. Ahirava, Ahiraya, , 
Pulli Ahirava T. Aiarai)]. D. 11, 6 A. 11, 5. P. I., 6 (Page 105, Fig. 12). 

The body cdour of this loach is yellow with brown spots and retim1a;tiom on the M, 
back and sitles. There are eleven to twelve iniegular brown blotches along the hteral line. 
The tail fin has a black spot. They grow up to two inches in length and are found in pools 
below an elevation of 1,600 k t .  They have been recorded from the hot springs nem Trinco- 
malee. 

Lepidocephalus jonklaasi Deraniyagala (Page 105, Fig. 15.) 

The dorsal fin is marked with five rows of spots. So far this speoies has only been 
recorded from shaded pools of hill shreams in the thick forest at Akuressa. Tbe pools are 
shallow, containing much leaf debris and are at an elevation of 600 feet above sea level. 

Noemacheilus notostigma Bleeker. ' [Spotted Loach (8. Gomera Ahiraiva, Kandhu 
Ahirava)]. D. 111, 6-8. A. 111, 5. P. I., 7-9 (Page 105, Fig. 13). 

They are olive green coloured on the dorsal surface and their sides are yellow. There 
are 13 to 14 broad vertical bands on the sides. There is a black vertim.1 streak at the base of 
the caudal which has four indistinct bars. Fins are yell'ow. They grow to 2$ inches and are 
present in hill country streams. 

Noemacheilw both (Hamilton-Buchanan). [Striped ~ & h  (S. Pol Ahirava, Vairan 
Abirava, Vairan Pol Ahirawa)]. D 111-IV, 10-11. A. EII,5, P I ,  10-12 (Page 105 Fig 14). 

These loaches are b r o d  yellow. They have abont 17 broad black vertical bars on 
their ,sides. A bfaok, white edged ocellm (spot) is present on the tail. The tail fin is yello- 
with and has seven V-shaped black bars. They grow up to 1s inches. There are tm sub- 
spedes-Noemasbitus bota both Deraniyagala growing up to 14 inches, and Noenzacheilus 
boliu auww Day. Both subspecies are'present in Bmall streams in the low country. 



WISHES WPTB PRO SC- 

mere are a large nutnber of species of fish with promi& scales. They inelude the carps 
and carplets with very conspicnous smlm, the surface s- top mimom with a prorrriaent 
spot on the head, the snake heads with heads resembling those of snakes a d  *he spiny fbmd fL,hes. ' 

................................................................ 1. Two distinct dorsal h.. G o b ,  page 124 
.................. ............................ Dorsal fin single,. pxxbion of w&h may be spinous : 2 

2. Dorsalfinpbcedfmbmknearthetrtil; surfac3e feedingfiah ........................................ 
............................................................................................ Cyprinodontidae, page 117 

Dorm1 fin generally midway between head and bil... ...... .:. .................................. 3 
3. Snake-like heads ; more or kss cylindrical elongated bct!ies ..................................... 

..................................................................................... .,. .... .OphiocephaKda6, page 11 8 
................................................................................................ Typicail Bsh like heads 4 

......................................................... 4. Front portions of dorsal and anal fins spinous.. 5 
...................................... No spinous dorsal-(Carp-like fishes) Cyprinidae, page 108 

5. Either pelvic fins with fl-entous portion : or spines on gill cover (Air breathers) 
............................................................... ............................ ;. .r.. Anabmtidae, page 1 19 

Pelvic fins without fibmentous portion, no prominent spines ongill covers ........... 
.................................................... ................................................ , CicMdw, page 123 

FAMILY CYPlFUIIDAE Carps and Caq-like Fishes 

The bodies of the fishes belonging to this family are compressed laterally aind we provided 
with very coas~iouous d e s .  Tee head is however devoid of scales. They do not Ebave mom than 
two pairs of barbels,l but one or both pairs may be absent in some species. 

. 1. Belly oompres~~d into e sharp edge ................... Sub-family Abrr~mime, page 108 
BzUy rounded ................................................................................................. 2 . ; 

................................ 2: Lateral line, passes through ventral portion of tail, incomplete or 
............................................................................... absent.. .Rasborinrte, page 108 

.......... Lateral line when complete passes through centre of $ail ..Cyprininae, page 110 

SUB-FAMILY ABRAMINAE 

Chela Zaubuea~Hamilton-Ruchanan) [Winged Rasbora (8. Kara Ac?aya, Tatu Dandiya)l. 

64-74 
D. 11, 7-8. A. 111, 17-19. P. I., 9-11, L. k t .  33-35. Tr.- (Page 113, Fig. 7) 

1+-3* 
This species has a more or less hyaline or transparent body. It has a characteristic compressed 

body. The ventral surface or belly unlike all other carps and carplike fishes is not rounded but is 
compressed h to  a sharp edge (i.e.. it is culturate). The body colour is a metallic blue and the fins 
are hpaline. I t  has a dark coloured spot behind the gill cover. I t  grows up to 24 inches and inhabits 
ponds, irrigation reservoirs and rivers in the dry parts of the low country. 

............................................................................................................ 1. B&pbels present 2 
Barbels ,absent ............................................................................................................. 3. . 

1 CyIp.i~bw m& is ap exoepticm with 4 p s h  of b*bals. 
2 Sil- (1958) J. Bombay Nat. Hi&. SW. 55, 1, 54-100, indicsted that the -101% f- of Mris e p e h  hrPd 

different body proportions to the Indian ones. Deradyagata 1960 gave the subspecSc nasne la* to the Ceylon 
fish. 

108 



. . .  2. Analfinwith5 rap. .  E~rnwr &rim tkermoicm 
. . .  A d  fin with 13-16 rap... ..:.. .. , Danio aeguipinnatw 

....... 3. Lateral line absent . . Horadandiya a t u M i  
~ & t e r d  line pei&t. . . . . .  ..' .. 4 

4, Lateral line wmplete. ' G I .  R a s h a  daniwniwr 
Lateral line incomplefR . . . . . . .  6 

. . . . . .  . . . . . . . . .  5. 11-12 s d e s  in fro& af dorsal kt,.. .Rasbora vaterifioris 
28-30 smles in front of dorsal fin. . . .  Amblypha~yngodon meletlim 

Rasbora daniccmim (Hamilton Buchanan). [Common Rasbora (8. Kehel Dandiya, 
mi Dandiya, Kudu Massa, Dandiya, Pethiya)]. D. T I ,  6-7, A. 11, 5. P. I., 13-14, L. lat. 

H 
(Page 113, Fig. 2) 30-34. Tr.--- 

I 4-24 

This species is olive coloured on its dorsal surface and wb&e.an ~entral .  The 
are tinged yellow. Along its body there is a narrow dark stripe which is tinged on either 
side with yellow. The fish attains a length of four inches. One of the commonest fish in 
streams, ponds and irrigation reservoirs. Also found in large numbers in paddy fields. 

Rasbora vatem'&risl Deraniyagala. [Vateria Flower Resbora (8, Hal Mal Dandiya, 
Hal Ma1 Titteya)]. D. 11, 8. A. 11, 6. P. I., 11. L. Iat. 25. Tr. 6 (Page 113, Fig. 3). 

An indigenousffsh which is much in demand by aquarists. It is a very delicate and 
translucent fish which will not stand much handling. The body coloui. varies from a very 
light shade of greenish grey dorsally to light yellowish blue on the sides and on the ventral 
surface. The dorsal and tail ha are orange while the other h a  are hyaline. It is a small 
fish attaining a length of I+ inches. 3ound in the streams in the Ratnapura and Badureliya 
Districts. 

I 

Amblgphayngodon'naeEettinw (Valenciennes) [Attentive Carplet (8. Soreya)]. D. II,7. 
s+-log 

A. 111, 5. P. I., 13-14, L. lat. 45-50 Tk.-- (Page 113, Fig. 4) 
43-54 

This is another species with a more or less translucen* body which is somewhat com- 
pressed. The dorsal smface of the fish is brownish yellciw, the vertex being bright green. 
The sides are silvery. It grows up to three inches in length and inhabits ponds and streams. 

Horandandiya atukwdd Deraniyagda. [Green Carplet (8. Hora Dandiya)]. D. 
11, 6. A. 111, 5. P. 10, L. lat. 22. Tr. 6-7 (Page 113, Fig. 6). 

This is not a common fish. It is pale yellowish green on the dorsal surface while its 
sides are silvery with pink reflections. It has a green longitudinal line on each side of the 
body. The ventral surfaoe is silvery. The fins are hyaline. Its a small fish growing up to 
1 inch or less and lives in streams and ponds cf the Ratnapura and Badureliya Districts. 

1 Deraniyagala (1958) indicated that there me three varieties of Roebora vaterijbi8 namely ruber, r-lie 
and p l l i d a .  

Inl) 



Esomw danrica t h e m i c o s l  (Valenciennes). (Flying Barb (S. Ravul Dandiya)]. 
54 

D. 11, 6. A. 111, 5. P. I. 10-12, L. lat. 31-34, Tr.--(Page 113, Fig. 10). 
14 

The dorsal surface is pale olive coloured while the sides and ventral surface are silvery. 
On each side of the fish thereisa faint blue lateral stripe and above this another one of gree- 
nish yellow. The fins are hyaline and 'pale yellow. It ha3 a pair of long feelers directed 
backwards. They grow up to  24 inches and are common in ponds, ditches and irrigation 
tanks. 

Danio aequipinwtus (McClelland). [Giant Danio (S. Dankola Balaya, - -  - -  Rath Kailrtya, 
0 -il 

Salaya, Suddara)]. D.II,lO-12. A.III,13-16. P.I., 1T.L. lat. 37-40, Tr.-(Page 11 3, Fig. 1). 
1 p 2 +  

The body is compressed and bright greenisb blue coloured. There are two or three 
lateral bands which are not continuous along the  entire lengtli of the body. The fin colour 
varies from yellow to deep orange red. 'l'llere is a (lark blotch behind the gill cover. Grows 
up to 3 inches and is common in streams. pcnds ant1 irrigation resel.voirs, Also found in 
paddy fields. 

SUB-FAMILY CYPRININAE 
9 .......................... .................................................................... 1. Mouth terminal .... - 

Mouth on ventral side of heati fot sueking ................................................... 
............................................... .Ca 1.p- like fii}lC?.< 1r.i t11 suckhg mouths. page 116 

2. Post labial groove* continuous (Fig. 1 I~elow). . . .  Tor khudree lotcgispids, page 111 
Post labial groove* interrupted in frcmt (Fig. 2 l,elo~v) . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

3. Dorsal fin with 17-21 rays ..................................................................................... 4 
............................................................. Dorsal fin with 7-9 rays .Puu!lius, spp., page 1 11 

4. Barbels on head. .................................................................... Cypritclu carpio, page 11 1 
No barbels on head.. ...................................................... .Crc ru*ssius carassiu.~. page 11 1 

Fig. I Ventral view of head of T o r  kliudree longi .~?~;t t i s  and 2. of Pur~Lius sarapta. 
11-lower lip. plg-post labtal groove 

1 Deraniyagala (1958) described s new sub-species E s o m w  dnnrica brevibabartw. 
* Post labial groove is the groove behind the lower lip. 



Cyprinus carpw (L.). [Common C a p  (S. Rats Pethiya)]. D. ID,  17-22. A. 'III, 5. 
5B 

P. I., 15. L. lat. 35-39, !Cr.2(page 113, Fig. 8.) 
7+ 

Around its mouth there are four pairs of barbels. The dorsal fin is longer in this fish 
than in the other membcrs of thisfamily, This species has been cultivated for over a thousand 
t-ears in Asia and Europe. Several varieties of the species are now common. The fish are 
~ ~ s u a l l ~  olive coloured but a golden or yellow t-vpe, often referred to as Gclden Carp, is also 
common. Spawn from the same parent very often produces both olive or grey coloured and 
golden carp. Introduced into Ceylon waters recently and a few large specimens weighing as 
much a s  twelve pounds have been captured by commercial fishermen in Polonnaruwa. They 
are also common in the Norton Bridge reservoir. A variety of Pyprinus carpio the mirror 
carp, in which certain scales are reduced in size or in which certain scales are absent altogether 
had been introduced into the Nuwara Eliya lake and are now breeding there. 

Cartzasius cccramiw (L.) Golden or Prussian Carp (S. Ran Pethiya). D. 15-25, A. 8-9, 
6-7 

V. 9-10. P. 13-18. L. lat. 28-35, Tr.-- 
9 

Them are no barbels around the mouth in this species. The fish is olive brown on the 
dorsal surface, yellow grey on the sides and drab white on its ventral surface. It is very much 
like the ornamental gold fish. Introduced into the Suwara Eliga lake in 1930. 

Tor kliudree longispinis (Gunther). [Mahsier (S. Hora Paleya, Lehella)]. D. IV, 9. 
3 l? 

A. 111, 5. P. I., 15-17, L. lat. 25-64. Tr.-(Page 113, Fig. 11) 
24 

The dorsal surface of this species is pale olive coloured with blue and bronze reflections. 
The sides and belly are lighter coloured. It is a popular game f i~h and is common in the 
hill country streams and in the Castlereagh and Sort,on Bridge reservoirs. In Ceylon, fish 
weighing over twenty pcunds are on record. It is sometimes caught in the larger irrigation 
reservoirs and the lower reaches of the Mahaweli ganga. 

Puntiw spp. There are thirteen species of Puntius recorded from Ceylon. 

1. Lateral line incomplete . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  .2 
.......................... Lateral line complete ... . . . . . . . . . . . . . . . . .  .5 

... 2. Dorsal spine smooth.. . . . . . . . . . . . . . . . . . . . . . . . .  ~un t iua  vittatus 
Dorsal spine serrated . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  .3 

3. Barbels present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... Puntius titteya 
. . . . . . . . .  Barbels absent . . . . . . . . . . .  4 

4. Two dark bands across body.. . . . . . . . .  . .  .Puntius cumingi 
. . . . . . . .  A dark spot on shoulder and another on tail. . . . . . . . . .  .Pu Jiu,s ticto 

.......................... 5. Dorsal spine serrated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Dorsal spine smooth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

6. Barbels absent, three dark bands across bod) . .Pwntius nigrofcc~cicltw 
....................................................................................... Barbels present 7 



1. Davaio aequipi~t?w&u 7 ' 5 cms. long. ' 

2. Rmbora ahrcieond26B 12.5 c m .  long. 

3. Rwbora vate7i&u& 3 - 8 oms. long. 

4. Aqnbtypharynsoo!tm md&&aw 7 5 ems. long. 

5. Puntiua dgrofasoiahu, &s D&y@ 5.6 ems. 

6. EimdamaXdya crtukortdi 2 5 oms. long. 

7. Chdulaubzloca6-5cme.long. 

8. Cypinue mrph 42 c m .  long. 

9. Puntiua cumin& after D e r a a i m  6 oms. long. 

10. Esmm davazica thmm~iCOB 6 ' 6 oms. long. 

11. Tor khudree k m g ~ n i s  36 oms. long. 

12. 'Carra ceykmed8 17.5 cms. long. 

19a. Ventral view of heed of # m a  oeglonemis showing the sucker (S 

13. Pocntiw t4teya &er Deraniyegala 5 mas. long. 

14. P M k w  dor80&3 24 cma. long. 

15. Labeo d w m i e r i  36 cms. long. 

16a. Ventral vie; of head of I;abeo dccsaumieri. 





7. A dark Wixd M fmm eye to tail fh ................................ Ywntiw pkur-ia 
Na lalad band bat o dapk spot near tail ......................................... 2 wana 

8. Barbels a- .................,..... .................................... P u d w  &nlbala 
A pi& of barl3els present ............................................................................................ 0 

a.  ors sol opine m n g  . 4fr above ~st.=ca~ a d  Z+ ~ ~ . . . 9 w ~ i a r s  m 
D o 4  spine ale* ................................................................................................ 10 

10. Bleckrrpotwerbesle ofaamlh ............................................... 6 -  
MobLaokapoforifpnesentitisbehindthabsesofd ........................................ 11 

11. s& above labml liBP) (and 34 sdea  below) ................................ P u d w  chIcc 
h88 than 54 d 8 8  ebove Mal ..,.............................................. ............-.. 12 

..................... 12. 48 scales above lateral line (and 2H scales below) Pusetiw mphibiw 
3+ scales above (and 24-3-4 below) ............. ............... Puntiw barraacatldzle 

Puntiw eo*ana (Hdfon-Bwhsnnan). [OliveBarb (5. B!t&s Pethiya, hthiy8, 
44-43 

Vdlan K o i  Wya)].  D. IV, 8. A. III, 5. P. I., 12-16, L. lat. S-29, Tr.- -. 

The largest among the species sf Ptc7tdim in Ceylon a- a length of 12 inohes. 
Tt has a dark oolonred spot in front of tlw W. Has a prominent spine on the drosal h. 
It i s a ~ o o ~ m ~ i n s t r e a m p , r i ~ ~ a 6 1 , l a k e 8 l l n d ~ t i a n ~ o i r s .  

P2Qdw dorsal& (Jdon). (Lang Sn& Z k b  (8. ~inget@$a, Hmda Pethiya, 
Kattu Kuriya, K&bu W y a ,  Ktwhya,  Kumya, T. I(endBai)J D. IV, 8. A. III, 5.P. I., 

It haano dark t x h m d  spot in- ofthetail btrf has a blactk blotch on the tail 
itself. It has a thick qkm in the dorsal fin and hence the name Xgfn W y a .  It grows up 
to 9+ inches in length 4 L common in stmame, rivers, pond8 end irrigation reservoirs. 

Pulstiw ji- (VslamcW). [Filamented Barb (6. DgngoIle hthi98, Goma 
4A 

Thisspeaieegrowstoamoderateaizea-alehofkg i n k  I t h s e a  
prominent d8rk m b d  blotch in fix& of the tad above the p M 0 r  h&lf of the d &I- 
It inhabits rivers, large stremas d krig8tion rewmoh. 

Pmahw pbwvbmk Zbsbr. [Side Skiped Baab (8. Etb &ma)]. D. IVY  8. A. 
4-4 

IU-Iv, 46. P. I., 15, L. lat. B-30 TP.- 
28 

Thiefiishisfonndishamsathighele~ The-mbt~iseonactwbstdark 
being g r e e d  brown on ihe darsal surfsoe, and silvery on tiha aest of the body dm. 
mere is a prombemt dark band from the eye to tbe tail dong the lateral line. Thh speeie8 
grows up %o six h&es in length. 



P A W  ddu (Hamilton-Bnohsnan), [Green Brvb (S- K&iu 1- Ko6u Pethip)]. 
% 

D. IV, 8. &m, 6.P. I., 15.L. h*. 24-27. Tr.- 

Pwnbiua amph&us (Valenciennes). [Sodet Ba8W &rrb (8. Ippilli Kabya, Msda 
46- 

Ippills)]. D. IV, 8. A. III, 5.P. I., 15. L. kt. 23-24 R.- 
28 

.+, These am both me3ium &zed fish growing up to 34 imhw m length d inhebit 
strea4ls and imigation r&ervoira of the low country. Compared to the o&w s p m h  of 
Puntius them two species are light coloured. D o d l y  they are pde olive oolaured. P. 
a+&w has a dark blotch at the end of the lateral line and the Bexually mature fish 
~OEMXB a marlet hteral band fram eye to tail. 

P W i m  vitlatw Day. [Wped33arb (S..Bandi Tithya)]. D. II,8. A. II, 6. P.I., 11.L. 
- 3* 

lat 20-22. Tr.- 

It has a more or lea  oblong body. On the dorsal surfaw it is pale olive in m1ou.r 
while the sides are silvery. It hae three black spots, one on the dorsal fin, one naar the barn 
of the oaudd fin and the &her near the anus. It assumes a bright green oP red ctolour 
dl- the breeding season. It is the commonest waylet in fhe low country and occura in 
Large numbers in paddy fields. It grow8 up to  about one inah. 

Puratim m e l a r ~ ~ n . y x  (Duneker). [Blaok Basded Barb (S. Goma Titteya, 
Iri titteya, Pulli titteya. ThireEp, Titha gadap)]. D. m, 8. A. III, 6. P. 1.1416. L. lat. 

* e 
20.22. TP.- 

26- 

It has rather elongate body whioh is brownid c d o d  an &he dureal d a c e  md 
has three dark vertiael bands a m  the body. The d d  and tail fine are reddish with 
black tips, G m  up to a little over an mah in length. 

Pacntim bi-w (Bleeker). mo Spot Barb (S. Impilli Kdaya)]. D. IV, 7-8. 
34 - 

A.II1,B.P. I.,lS. L. lat. 2426.Tr.- 
2+3d . 

It is a rather elongate carp with a black spot at  the base of the d d  h, anothez 
on the lateral line near the tail and sometimes a third one on the anal fin. Spawning 
individuals have a mhwon lateral band. It grows np to 2f imhes asd is f d  at all eleva- 
tions in alow nrnning as well as in torrential sttmum. 

Pudiua nigrofadaiw (Cunther). Banded Crimson BaFb, Bhck *by. 
4 A  

(Bnlafh Sapep, lhaamdap)]. DZI, 8A. III, S.P.I., 12.L lat. 20-22. Tr.Z(~age 113, 
~ig. 5). 36 

A pop& aquarium fieh with a more or less oval shaped body. The head is- orange- 
red in colov whilst the rest of the body is drab olive greem with golden spta an eosrrs of the 
mdes. It has three black vertical bands. Dorsal and a d  fins blaokiah. When stimnlaw 
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the aewlrne a &whg dark dhy-red i n f b s ~ ~ o f t h e b o d y  andtfrefins. 
Crowsup to 2)hckwinlerngth andinhaBBs#enhndy~ofalowrunning at-. 

fin ti^ D%mmipg&. [ C h q  ha%, Crimson Cruplef (8. Kondhaya, Dola 
Titfeya, Lsi -8, Pairan Tittep)]. D. Eli, 7. A. III, 5. P. I., 10. L. ht. 19-20, 

3) 
Tr.--(- 113, Fig. 13). 

a. 

A mail fish attaining 8 maximum length of a little d e p  two inohee. Its oolour 
is varisth, usually it ispnrpliah brown on t b d a r s s l d c e  while iGsidesaredvery and 
o d o d y  there ie a dight redraesl3 on theherrd of d e s .  There is a brown 1atcm.l &ripe 
from the eye to the oaudtll fork and above this &ripe is  another of yellow. Found in the small 
~ a n d r i v u l e t s a t ~ f o o t ~  

P 4 w  mhqi (Gunther). [Cuming's Two Banded Barb (8. Pothaya)]. D. 11, 8. 
2A 

The body is silvery with yeIlow refldona around the base of the p&md 6ns. 
There is a rhomboid blaok ptah on each side above the pectoral fin and anofher above the 
ansl fh. The d d  m d  ventral iins are orange and the former has two horhmidrows 
of 5-7 blaok spots. The other fins are yellow. It growsup to 2 incches in length and idmbite 
streams at high e b v a t i ~ ~ t ~ .  - 

PuntO:~ iticto' (Zhdton-BIZ-). Fin Barb]. D. II,8. A. III, RP. P . , p .  L. 
44 

This qmies of Pnnfiiue is an inhabitant of the poxla and irrigation remmwire in the 
dry zone. It oan attain a length of a little over 14 inches. It is pale olive coloured on the 
dorsal d o e  while its sides are dvery. There ase two W k  spots between the gill wver and 
tail below the lateral line. There am h o  of in-& spob on the d d  fin. The 
male has an smhed band of red on the dorsal f3n which beooma mom vivid during the 
breeding saaeon. 

Carp like ilshes WWI sueking mouths 
These fishes have their mouth adapted for sucking. Two genera of such fishes axe pre- 

sent in Gylon, namely &wa with a single species and h b e o  with three species. 

.................................... 1. S u b  baErIod the mouth (Page 113, Fig. 12a) w a  cey- . No sn&er behind the mouth (Page 1 13, Fig. 15a). .......................................................... .2 

2. 48-53 scales alad@; lateral line ................................................................ Labm dzlssolmkri 

4442 & dong lateral line.. ............................................................................................. .3 

3. Origin of doreal fin in mid back ........................................................................ LuhjEBheri 
Origin of doreal closer Wtip of snout than to caudal fin.. ............. Lrsbeo pme.!h l a n k  

1 Deramipgda (1968) ham dgeoribed t dour &by Pe&it(~ *ubripislaia 
~ ~ ( ( I 9 6 6 s n d 1 % S S ~ h . a ~ t e r f t h s t ~ ~ f l o n s p e a i e e m a n e w s a b ~ P o r n B i F l s O i G t o ~ ~  

eul&w. 



&ma c e m i s  Bleeh. [Stone-sucker (8. Gal Pwderuwa, Gal Padiya, Pandi37tbS 
44 

T. Kal Korawi)]. D. III, 8-9. A. II,5. P. I., 9-12. L. ht. 33-35. ! J ! r . Z ( p a g e  113, Fig. 12). 
24-34 

Thaee fishes are olive green coloured on the d d  surfaoe and dverg yellow on the 
sides and belly. They have a. dark coloured blotch just behind the gill wver and a pinkish 
longitudinal lateral streak dong the body. They inhabit flowing streams, mainly in the hill 
country and grow up to about six inches in length. They ltre capable of ciimbing vertical rcmk 
faces against the current with the aid of their suckem. 

Labeo du~surnie9-i (Valencienna). [Common Labeo (S. Hiri m y a ,  Dan W y a ) ] .  
+9+ 

D. III,12-13. A. JlI, 5. P. I, 15. L. lat. 48-53. Tr..-(Page 113. Fig. 15). 
64-74 

Body is oval shaped. The dorsal surfam of the &h is goMen brown coloured, pale 
on the sides while the belly at  the anterior end is pinkish. The are golden brown coloured. 
A large black spot is present on the tail. Very common in the large irrigation reeervoirs. 
Grows up to 14 inches askd is an important food fir&. 

Labeo fish& Jordon and Strtrks. [Green Labeo, MotuMn hbeo (S. Gadaya, Kdu 
74 " 

Gadaya, Vali Gadaya)]. D. III,10-12. A. 111, 5. P. I., 15. L. lat. 40-42. Tr.- 
f?t 

Pale olive coloured dorsally, while the aides are g d h  with red mflectiona. A 
greenish lateral stripe dong upper half of body. Dark bmm spot on tail. Inhabits hill 
country streams. Grows up to 15 inches. 

Labe0 p r d w  l a n k  Deraniyagala. [Orange Fin Lsbeo (8. Seva h y a  Tambala 
768& 

This species is olive coloured on its dorsal surface sad white ventrally. The throat 
has a flush of pink. The &.IS are vermillion coloured, the caudal fin being edged with olive. 
There is a dark blotch on the tail. Common in the irrigation reservoirs of the dry zone. 
Grows up to 15 inches. 

FAMILY CYPRMODOHTIDAE Top Minnows 

This is a group of smell, essentially surface feeding fish. They usually have a silver or whito 
coloured spot on the head. This spot is very prominent when the iish is swimming in the water. 
The dorsal fin is placed far back on the body. They are very common in shallow water and at the 
edges of deeper habitats. They feed on small drowning terrestrial animab and mosquito larvae. 
There are three species in Ceylon. 

............................................................................... 1. A d  fin with 1- than eighteen rays .2 
........................................ Anal fin with more than nineteen rays Panchaz meJaRtigmn 

.................................................... 2. 32 or 33 scale8 along lateral line P a  himatus duya 
.................................................... 27 to 29 scales dong lateral line P a  pwhux blochii 



Panchax &tigm McClelland. [E&uarine Top-Minnow (S. Diya Pita Handeya, 
Hasdhe Titteya)]. D. 6-7. A. 20-24. L. lat. 27. Tr. 9-11. 

The dorsal surface of the 6sh is a dull green and the abdomen is white. The outer 
edge of the anal fin is a h  white. There is e narrow dark line along the middle of each side 
termhating in the base of the caudal fin. Grows to 14 inches and inhabits the estuaries round 
the coast. 

Pamhm Iineatzcs duyi (Steindaohner). [S- Top-Minnow (S. Handhe Nalaya , Iri 
NaL Handheya, Iri Udda)]. D. 3 4 .  A. 13-16. L. lat. 32-33. Tr. 9. 

The largest of the Ceylon Top-Minnows at&& a length of 2) inches. The doreal 
aide of the fish is olive coloured with bright green dkdiions. The ddea are yellow with red 
spots and there are a few dark cross bars on the body. Fins are yellow with red or orange 
rays. The anal and tail fins are edged with red. The females have more cross bars than the 
mde and their fins are hyaline. Common in the fresh waters of the coastal plaine, principally 
in the wet zone. Found in paddy fields. 

P a n c k  pamk bhhii  (Arnold) [Lesser Top-Minnow (S. Udda)]. D. 3-6. A. 14. L. 
bt. 27-29. Tr. 9 (Page 121, Fig. 5). 

A fairly small species of top-minnows which only grow up to I+ inches in length. 
Light olive coloured and haa (L b h k  spot on the dorsal fin. Common in the fresh and 
brackiah waters of coastal plains. 

FAMILY OPHIOUEPMLIDAE-Snake Reads 

The fish included in this group have elongate bodies which are more or less cylindrical in front 
but are compressed towards the tail. These hardy &hes have large mouths and are adapted 
for breathing atmospheric air in addition to the normal branchial breathing of fishes. This enables 
them to m i p t e  on land from one freshwater body to another. They build nests in which they lay 
their eggs. They are carnivoroue Gshes. Five species &om two genera have been recorded from 
Ceylon. 

1. No ventral fins.. .................................................................................. n orientalis 
Ventral fins present ............................................................................................................ .2 

........................................................................................ 2. More than 40 dorsal 6n rays ..3 
Less t b n  35 dorsrtl fin rays.. ............................................................................................. .4 

3. A diffuse lateml band crossed by 5-6 incomplete cross bars on each side 
of the body .................................................................... p m~ul iua  ara 

. About 15 dark W-shaped cross bars on each side of the body.. .Op hkephalw strialus 

4. Lateral line scales (10-12)f (28-32) ...................... ..OphiocephaE~~ gachua blwrt i  
Lateral line scales ( 13-1 5) + (21-24). .................................. O p h p  pundatus 

Chunm orientalis Bloch [Smooth Bm~ted Snake-heed (S. Gas Kanmya, Kola Kan- 
5-6 

naya)]. D. 31-34. A. 20-22.P. 13-15. L. lat. (9-12) + (27-30). Tr.-(Page 121, Fig. 1). 
6-7 

A compaxatively smdl species which grows up to a length of 4 inches. The entire 
body has a ground colour of yellow brown. On the dorsal surface it is greenish coloured 
with bluish cross b m .  The long dorsal fin is orange coloured with a greenish longitudinal 
band. The anal fin is also long and it is greeniah coloured. It has a dark coloured 
longitudinal band. The other h s  are yellow .with several blue cross bands. This species 
is found in clear fresh water ponds neru: streams. 



Ophiocephulus marulius ara Deraniyagala. [Giant Snake he&. (S. Ara. Gang Ara, 
6-7 

Kalumaha)]. D. 45-49, A. 23-31, P. 16-18, L. lat. (16-21) + (40-44) Tr.- 
10-12 

This is a very large fish growing up to a length of over two and half feet. It is pale 
olive to yellow in colour and has a diffuse violet lateral band crossed by 5 to 6 incomplete 
cross bars. Fins are dark olive to dusky violet and spotted with white. Present in streams, 
rivers and irrigation reservoirs up to an elevation of 1,500 feet and is a popular food fish 
amongst the people living in inland districts. There is a mguh fishery for this species and 
for 0. striatus in some of the tanks in the North-Central Provinca. 

Ophwcephulusstriatus Bloch. [Striped Snake-head, Murrel (8. Hal Pathmaha, Loo&)]. 
5-8 

D. 42-46, A. 25-28, P. 15-17, L. lat. (15-18) + (3942). TI.- 
10-14 

This is also a large species and may attain a length of about 2$ feet. It is more 
common than 0. rnarulius ara. It is olive to drtrk brown dorsally and white to yellow with 
brownish mottling on the sides and ventrally. In addition there are about 15 W-shaped 
dark bars, transversely across its body. Fins are olive coloured. They are oommon in 
ponds, irrigation reservoirs, streams and paddy fields. 

Ophiocephalus punctatw Bloch. [Green Snake-head (S. Made Am, Mdaya, Ma& 
5-6 

Kanaya, Mada Kariya)]. D. 29-30, A. 20-22, P. 15-18, L. lat. (13-15) + (21-24), Tr.- 
(Page 121, Fig. 4). 8 

This is not a very large fiish, growing up to a length of 8 inches. The dorsal surface 
of this fish is olive coloured while its sides are yellow-green and the ventral surface is yellow. 
white. There are 6 to 7 dark transverse triangular patches dorsally and 10 ventral dark 
streaks., The fins are olive to yellow with several dark bands. Common in streams, ditches 
and paddy fields of the low-country. 

Oph,iocephdus gachua kelaarti Gunther. [Brown Snake-head (S. Parandal Kanaya, 
5-7 

T. Para Komvai)]. D. 30-33, A. 20-23, P. 1615, L. lat. (10-12) + (2842). Tr. - 
7-8 

Comparatively small fish which does not exceed 6 inches in length. The dorsal surfam 
is brown coloured with W-shaped bars on it. The sides and ventral surface are lighter. 
The margin of the dorsal f3n is orange and the anal fh is green-blue. This species is present 
in waters below an elvation of 3,600 feet. It has been recorded from the hot springs at 
Trincomalee. 

FAMILY ANABANTIDAE Climbing Perches and Bubble Nest Builders 

These spiny finned fishes have a special respiratory organ formed by an expansion of a gill arch. 
They are therefore able to breathe atmospheric air. They have elongate, filamentous pelvic fins. 
Arlabas has a pair of stout spines on the pelvic 6ns in addition to opercular spines but its pelvic h 
are not filamentous. 

............................................................ 1. At least one of the ventral 6n rays filamentous 2 
None of the ventral rays fihmen5ous ................................................ A lestucEinew 

2. Ventral fin filament long, exten* at 1-t up to caudal fh. ................................ .3 
Ventral 6n filaments short ............................................................................................ 4 



1. 0 ~ ~ 1 0 ~ ~ .  

2. ,4m&d twtudhw 16 ems. long. 

3. o q - m  80 onw. loag- 

4. Ophioosphab p d u a  22 oms. long. 

6. P a ~ p n s l u r e M 3 * 8 o m a ~ .  

6. Fyi&q&m p&om& 16 mna. long. 

7. B1ropZw Bwdenew 30 cmrr. long. 

8. T ~ ~ 4 0 a m e . l o n g .  

9. Bdmtla aQn&a 13 cme. long. 

10. E ~ ~ 8 e m a . l o ~ .  

11. ~ ~ ~ f t o m ~ y 8 g d a 3 ~ 8 o m s . ~ o n g .  

12. Glo- glui. 36 oms long. 





....................................................... 3. Seven spines on dorsal h T t e r p e c t o r a l i s  
........................................ Twelve to thirteen spines on d o 4  h O h m  gommy 

....................... 4. Body oval shaped, w u h l  fh not Slsmentous . I i e h t o m ~  t e n m i d  
........................................................................... Body elongate, w&1. h f h m ~ t o u s  5 

5. Anal fin not filamentous .................................................................... J f m d m C V W P  
........................................................................ At least one of the anrml raye Hamentous 6 

................... 6. Outer ventral ray bifid and extends out as two elongated filaments 
................................................................................................................ Belontk signatcc 

................................................................... Outer ventral ray single d k~retseri 

A n d m  tutudineus (Bloch) [Climbing Perch (S. Kavaiya, Pol Kavaiya, T. Kavaiyen)]. 

3-5 
D. XV-XMI, 9-10, A. IX-XI, 9-11, L. lat. (15-19), + (1Q-15). Tr. - (Page 121, Fig. 2). 

9-11 

This fish is light to dark green coloured on the dorsal surface and the sides are greenish 
yellow to orange. There axe about ten indistinct olive cross bars on each aide of the body. 
There is a black blotch on the tail and sometimes one behind the gill cover. The dorsal fin 
is green coloured. The eye is orange. It grows up to 6 inches in length. The fish can live 
out of water for short periods and even cross land fkom one water body to another, usually 
at night. It is very common in the low country inhabiting ditches, ponds and paddy fields, 
and it can live in ponuted water. 

Osphronemm goramy hepede .  [Giant Gourami (8. Gourami, Seppali)]. D. XII-XIII, 
5-6 

11-13. A. IX-XI, 19-21. P. 11, 13. L. lat. 30-33. Tr.- (Page 121, Fig. 3). 
13-14 

The fish can be recognised at once because of its strongly compressed body which is 
oblong and much elevated. Even more striking are the two long filaments which are 
extensions of e portion of the ventral fin. The fish is brown to olive coloured on the dorsal 
side and silvery or yellowish below. In the young there are about 8 dark coloured cross 
bars on each side. The gourami is an excellent food fish. It was first introduced into 
Ceylon's fresh-waters about 50 years ago. They are able to live in rivers and ponds 
and they can even withstand brackish water. Eggs are laid in n& constructed out af 
decaying plant material or any similar soft material lying in the water. The fish take care 
of their young. They grow up to two feet in length and speoimens weighing fifteen pounds 
are not uncommon. 

Trichogaste~ pectoralk (Regan) Snake Skin Gomami. D. VII, 10-11, A. IX-XI, 
33-38, L. lat. 55-63 (Page 121, Fig. 6), 

This species looks like an 0qhronemu.s garamy, but it is much smaller and more slender. 
I t  is browniah in colour with several dark brown vertical bands on the sides. It can grow 
up to about 10 inches and weigh about & pound. Recently introduced into Ceylon and is 
now common in the marshes around Colombo. 



Helostoma temmincki Cuvier. (Kissing Gourami). D. X M - X m ,  13-16, A. XIII- 
XV, 17-19. 

8 
P.11, ll,L.lat.44-48.Tr. - 

15-16 

A flattened, broad fish whose jaws are provided with thick lips. The ventral fin 
filament is elongated but not to the extent in Osphrmemus and Trichogaster. The fish is 
olive or grey coloured on the dorsal side and much lighter below with dark longitudinal 
stripes along rows of males. They grow upto 12 inches in length. This species has been 
recently introduced into Ceylon and large numbers have been releamd into various water 
bodies but none have yet been captured from such waters. 

Belontia signatu (Gunther) (S. Pulutta, Kola Modaya). D. XVI-XVIII, 8-10, A. 
4 

XIV-XM, 10-12, P. 10-12, L. kt. 2-3) + (1&15) (2-3) + (13-16), Tr. - (Page 121, 
Fig. 9). 10-11 

A strongly compressed oblong fish. Each ventral fin has two flaments. The dorsal 
and anal fins are prolonged posteriorly. The &&I is olive coloured dorsally and green on the 
sides and ventral surface, sometimes with blue reflections. A black blotch is present at the 
base of the dorsal fin posteriorly. A similar but smaller blotch is present a t  the base of the 
pectoral fin. The fin colour varies between shades of yellow and orange. The eyes are 
yellow. They grow up to  5 inches in length. They are present in ponds, tanks and streams 
of both the hill and low country. 

Malplutta kretseri Derdyagrala. (S. Ma1 Pulutta). D. VIII-X, 6, A. XVI-XMI, 
9-11, P. 12, V. I, 5. L. lat. 29-30, Tr. 9-10 (Page 121, Fig. 11). 

This speoies could be easily recognised by the form of the fins. The ventral fin has a 
short filament. The caudal fin in the adult has two filamentous rays. The posterior portions 
of the dorsal and anal fins are produced into filament like projections. The fish are cinnamon 
brown coloured on the dorsal side and are lighter below. There are three dark coloured 
bands extending from the eye to the posterior end of the gill cover and there are two rows of 
similar coloured blotches along the sides. The fins are yellowish with black spots and blue 
margins. The filaments of the fins are also blue. These fish grow up to 1+ inches and 
inhabit small ponds adjacent to  streams. They are not common. 

Macropodus cupnus (Cuvier). (S. T d  K w a ,  Tal Kadaya, Tal Padda). D. XIII-XV 
475 

5-7, A. XVII-XX, 10-13, P. 11,:V. I ,  5, L. lat. (9-13) + (17-20). Tr. - 
7 

It has a compressed body. The ventral fin has a moderately long filament. The 
fish is p n  coloured, the shade of colour being darker on the dorsal side. Sometimes a 
brown stripe extends from the eye to the posterior end of the gill cover and there are brown 
spots on the head. The fins are pale green except for the ventral fin filaments which are red. 
They grow up to 12 inches in length and inhabit ponds and ditches of the low country. 

FAMILY CICELJDAE Cichlids 

This group of fishes have compressed, oblong bodies which are provided with moderate sined 
scales. There are numerous spines on the dorsal fin and a few on the anal. There are two genera 
with three species in Ceylon. Though these resemble the Alzabantids superficially, the pelvic fins 

1 Deraniyagala (1958) indicated that there ia mother race of this species, namely minor. 



are not elongate nor are opercular spines present. 

1. Anal fin with three  pines ................................................................ T i  moseannbk, 
Anal fin with 12 or more spines ....................................................................................... .2 

2. Yellowish in colour with 3 dusky blotches on each side of body .. .Etroy,Eue &ud, 
Green in colour with several conspicuous transverse bands on the 

side .......................................................................................................... Etroy,h m&wis 

Etroplus ~ W U B  (Blooh). [Spotted JBroplns (S. Ran KO*, Kahs Korelya, 
6 

Ralliya)]. D. XVII-XX, 8-10, A. XII-XV, 8-9, L. lat. 35, Tr. - (Page 121, Fig. 10). 
19 

This is a relatively small species, only growing up to a length of about 3 inohes. It is 
yellowish in colour with a shade of pale green on the dorsal side. Tbere are seveml rows 
of golden c o l o d  spots, on its body and fins. These fish we found in the coastal fresh 
waters and also in the large irrigation reservoirs. 

Etroy,Eus gurQtensie (Bloch). [Banded Etroplus (S. Koraliya, M a l a ,  T. Sethel)]. 
6 

D. XVIII-XIX, 14-15, A. XII-XIII, 11-12, L. Iat. 35-40, Tr. -(Page 121, Fig. 7). 
17 

This is a large speoies whioh grows upto about a foot in length. Most of the scales on 
the dorsal half of the body have on each of them a oentral pearly spot. There are some irregu- 
lar black spots on the abdomen. Originally this species was very oommon in the brackish 
waters. They have been introduced into most of the firesh water bodies in the low country 
where they now flourish. A desirable food fish and is found in large numbers in some of the 
tanks of the North-Central Province. 

. Tila* mmsambim (Peters) p a p i a  (8. Japan KoraXya)]. D. XV-XVI, 11-12, A 
4 

111, 10. L. ht. 30. Tr. -- (Page 121, Fig. 8). 
12 

This 6ah is dark green to drab golden coloured and the d e s  have dark oentres. The 
adult males are dark coloured and are sometimes almost black. Tilapia was introduced 
into Ceylon waters in 1951. It established itself with amazing rapidity and is now the 
predominrnt species in the fish harvest of the commercial fishermen of the coastal fresh and 
brackish water bodies and also the major tanks of the North-Central Province. Tihpia 
grows to a weight of 3 lb. It is also called a " mouth breeder " as the mother protects the 
young in her mouth for a time after they are hatched. 

These ere fish with elongated bodies. They have two dorsa 1 h s  which are generally separated 
from each other. The i%at or more anterior dorsal fin is spinous while the other ie not. Only one 
species in freeh water. . 

Glossogobius giuris (Hamilton-Buchanan). [Bar-eyed Goby (S. Weligowa, Gal &Ma, 
T. Ulavai)]. D. VI, I;8-9, A. I, 7-8, P. 17-21, L. lat. 28-36, Tr. 8-14, (Page 121, Fig. 12). 

The body of this species is elongate. Anteriorly the body iil oyhdrical while post- 
eriorly, it is compreesed. The head is pointed and depressed. On the dorsal side it is drab 
green coloured and on the ventral side it is a lighter shade of gzleen. !Th6 head has a few dark 
spots laterally. The body has two rows of 4 to 6 dark blotches. The fins are yellow green 
with spots and dark margins. This is essentially an estuarine speoies common in the coastal 



waters and harbours. It has entered h s b  waters and moved up rivers. Toby it is a 
oommon fish even in the large irrigation tanks of the Nodh-Centrsl Province. 

The publications marked (*) below oontsin e&ve bibliographies. Only the compreWm and more 
recent references 81.8 included in this list. 

*ANON, 1968. A guide to the Fisheries of Ckylon. B&. Pisn. &sa. 8ta. C e y b  8, 72 pp. 

DAY, F. 1878-88. Tks j i .nk of India ; being a nohual liktory of the ftpkes knuwn to inkobit tha ssas 4 jVe.sAto&wa of 
Id&, B1~necl a d  Ceylon, 2 Voh. ena eappl., Londw, 778 pp. d 196 pl. 

D ~ A ~ ,  P. E. P. 1962. A o d d  a t b  of sornc trcrtslnatcs- Oqkm. VoL 1 (&ha), Ceyion N&t. MIIS. pabk., 
146 pp. 

- 1958. Three new oyprinoida, a sew 08- and v&&on among aome #.tde and en anabsntoid of Ceylon 
Bpok zqykm. Z8: 1%138. 

FEBNANDO, 0. H. 1966a On tbe food of four common fre&w&x fish of Ceylon. C&on J .  S& (0) 7 : 201-217. 

- 196a. The breeding oolomtion and "pearl organe " of the cerp-minnow Pwatb ~ W U U  Day. 
8i. (C)  7 : %19-221. 

- 1966~. The fIah fauna dy-fieIda and 4 higation dihhes in the Weatern lowlands of Ceylan ; and a 
bibliography of m w e a  to fish in paddp&kb. O@lon .I. Si. (0) 7 : 223-227. 

- (1961). InlaPd sehe~ of Ceylon. Loris 9 : 9-11 

FEBN-0, C H and FXRRAXDO, AGNES 1W. The deteudve spin= of the fbhwater &ahee of Ceylon. C@yEon J .  
A!%. (Bio. S&.) 3 : 131-141. 

*+IS, A. S. 1964. Fiehe8 oS €ley*. B d .  Pnb Bas. &a, Ceylem, 2 : 222 pp. 

*Mrtwrto, I. 8. R. 1966. The Marina end F w h  W* i%hse CkgIbn, Cn~barrs, A- 561 pp., 56 pl. 
~(~HPsTER, W. H. 1951. Report on a survey of the inlead f%hehs of Ceylon. C g h  Cfout. See. Papw 24 : 16 pp. 

T E N ~ N T ,  J. E. 1861. SEe8dw of tJw noOuaal hiekwy of Ceylon, London, 500 pp. 

W-Y, A. 1910. Notee on the freshwater fiaheriea of Ceylon. 8pa& 7 : 88-106. 



AMPHIBIA 
(Frogs, Toads and Czecilians) 

XVIPHIBIA spend part of their life in water and part on land and therefore are not strictly aquatic 
animals. As a rule their eggs are laid in or near the water and the fish-like larvae (tadpoles) are 
aquatic. By a series of changes these larvae become adults. The adults of some species may 
continue to live in the water and only rarely go on land (e.g., certain frogs), while others become 
terrestrial and return to the water only to lay eggs (e.g., the toads). 

Frogs and toads (Anura) are very common in shallow water and in moist places, many species 
being found in paddy fields. A few species are present in torrential streams. 

Although frogs are used as food in some countries, in Ceylon they are not fancied for this 
purpose. They are of importance as scavengers and may eat small fish. They are reputed to keep 
drinking wells clean and as a whole cause little damage to other animals and crops. They form an 
important component in the diet of birds. The larvae arc- sometimes eaten by fishes. 

The Caecilians (Apoda) are a primitive group of worm-like amphibians. 

The amphibians present in Ceylon fall into two orders. 

1. Limbs absent, eel-like body ................................................................ A page 131 
. Two pairs of limb ............................................................................... page 126 

ORDER ANURA 

(Frogs and Toads) 

These are tailless Amphibia with the hind limbs greatly enlarged for jumping. They are 
repre~ented by 31 species belonging to 4 families. 

KEY TO ADULT ANURA 

.................................... ....................................................................... 1. Upper jaw toothed : 2 
........................................................................................................ No teeth on either jaw 3 

3. Tips of digits enlarged .......................................................... o p h o d  page 130 
Tips of digits not enlarged ........................................................... R a d ,  page 127 

3. Skin with prominent tubercles and spiny warts ............................ Bufonidae, page 127 
Skin generally smooth and without spiny warts ........................ Microhy~dae, page 130 



KEY TO THE ANURAN TADPOLES (LARVAE) 

................................................ % 1. Spiraculum on mid ventral line c r o h y i d a e  page 130 
................................................................ Spiraculum to the left of mid central line 2 

2. Anal opening median ........................................................................ o h ,  page 127 
Anal opening directed to the right side of the body ............................................. 3 

3. Anal opening a t  the end of a tube ....................................................... Ranidae, page 127 
Anal opening not a t  tbe end of a tube but flush with tbe body .................................. 
.............................................................................................. ..Rhacophorib, page 130 

@+ 

i 

FANIEY BUFONIDAE Toads 

They are generally short limbed, and broad waisted. The skin ip rough to  the touch due to 
the presence of numerous tubercles and spiny warts. The jaws do not. have teeth. There is a sligbt 
webbing at the base of the toes (rertr limbs) but the fingers (front limbs) are free. They are terrestlial 
forms frequenting damp ehady localitieq and entering the water to breed. They deposit tbeir eggs in 
two long gelatinous strings. 

The larvae which have horny mandibles are more or less black in colour., The anal opening 
is in the mid ventral line. 

Five species of the genera Bujo have been recorded in Ceylon. 

Bufo ferguscmii Boulenger 

Bujo ke2aartii Giinther (Page 129, Fig. 2) 

Bufo meEanostictus Sobneider (Page 129, Figs. 1 and 5) 

Bujo microtympanum Bodenger * I 

Bujo stomaticus Liitken 

FAMILY RANIDAE Frogs 

They are generally long-legged and slim-waisted. The skin is smooth. The upper jaw is 
toothed. R a m  spp. have webbed toes while the fingers are free. Nannophrys epp. have both fingers 
and toes free. The two species within the subgenera R. (Hylaranu) hsve the tip of their digits enlarged 
into flat discs. Eggs are laid in the water in relatively large, rounded, grape like clusters. 

* 

The larvae have horny mandibles. The anal opening is a t  the end of a tube or spout and is 
on the right side of the mid ventral line. 

Eleven species from two genera are represented in Ceylon. They vaxy con*erably in size 
and are oonfined to aquatic habitats. 

Ram wrrugata Peters 

Ram cyano.phlycti.8 cyanophlyctw Schneider (Page 129, Fig. 6) 
Ram h d y h  Lesson (Page 129, Figs. 10 and 16) 

Rana (Hylaranu) gracilis Gravenhorst 
> 

Rana (Hyhana) temporalis Giinther (Page 129, Fig. 9) 

&na limnocharis greenii Boulenger 

R a m  lirnnochapis Zimv&rie Wiegmm 



~ ~ a o r r c l , ~ f m m a ~ l o u t t o P e n t u p t o  132mm. 

N ~ ~ ~ , l e n g t h f m m s n o a t t o v s n t r C I r p n r .  

~ c a P t t a ~ B t ~ a l ~ ~ , ~ l ~ 8 0 n u a  

V W  d e w  of 3uva of Raw qarcqphll/& -&, total leagth 30 mm. 

V ~ t d v i e w o f l r r r r , d a h a c o p h o r u o l e w o m y k r m : ~ , t o ~ l e n e t h ~ ~  

L m m o f B o r o ~ ~ f o t e l ~ 8 0 m m .  

L a ~ v e o f R o m , ( H ~ ) ~ , t o t e l l e n g t h 4 8 r m e  

B Q M ~ , ~ f r c # n r r n o u t t o v e n t  13Omm. 

IUosepAmu~macu lehu , l eng th fromsnout tovent~mm.  

Lawn of K T  pd&a t q d a n b ,  total length 21 rme 

P ~ ~ , l e a g t h f r o m ~ u t t o v a n t 3 1 m m .  

~omarutb ebmawa, lengfh from snout to vent 81 mm. 

g&& -, length from enout to vent 46 mm. 

Larva of &uco hemdim&&, f&d length 40 mm. 

Larvaof U ~ ~ , t o t e l l ~ 3 0 m m .  

l7-W Q& d.rpinwler and and region of 18- of Mkrohyla rubm from ICirtiainghe. 

LwodZbud?oop.,totellength 30mm. 

U& @ems, hgth from snout to vent 66 mm. 
M ~ ~ k o g h h h m l r n o u t  to vent 43 mm. 

Z ~ ~ * l e n % ; h u p t 0 4 4 M ) m m .  





Ram tigrim crassa Jerdon (Page 129, Figs. 3 and 8) 
R a m  (Tomoptern;) breviceps Schneider 
Nannophrys ceylofiemis c e y h m i s  Giinther 
Xannophrys oeyhm%si.s mamra ta  Kirtisinghe (Page 129, Fig. 4) 
Nannoy,h6 g~entheri Boulenger ' 

FAMILY RHACOIPHCTRIDAE Tree Frogs 

These tree frogs hatre long limbs and slim waists. The tips of the digits are provided with 
adhesive discs. The toes are webbed but the Sngers are free. Perhaps the webbing of the toes is 
an adaptation for supporting the animal in the air during its leaps from trees. The jaws are toothless. 
The eggs are usually laid outside the water in frothy masses. Certain species of Riiccooplimw produce 
masses of green frothy spawn which are found sticking to the walls of we%, perpendicular pock 
faces in quarries or trunks of trees in such a position as to allow the larvae to readily drop into the 
water when they are old enough to move about and feed on their own. 

The larvae have horny mandibles. The anal opening is not at the end of a tnbe or spout but 
is flush with the body and it lies to the right of the mid ventral line. 

Eight species from two genera are represented in Ceylon. 

Pha'kw&~ humhinw (Lichtemtein rtnd Martem) (Page 129, Fig. 13) 
Phihutus rtasutw (Gunther) 
Phihutw schmardanw (Kekr t )  
Philautus variabilis (Gunther) 
Rhacophom~s crmciger cruciger (Blyth) 
Rhiwqhorus cruciger eques (Gunther) 
R l m m p m  lewxmystax macuhtus (Gray) (Page 129, Figs. 7 and 11) 
Rhacophorw nzicrotppnua (Giinther) 

FAMILY MICROBYLIDAE 

They are generally small with short limbs and smooth skin. The head is small with rt pointed 
snout. This family comprisea frogs which live amongst trees (arboreal), others on the ground 
(terrestrial) and some are burrowing forms. The arboreal forms usually have adhesive discs on their 
toes. 

The majority of the species either pass the larval stage within the egg or hatch out as distinotive 
tadpoles without a sucking disc round the mouth. The larvae do not have any teeth and they do 
not have nostrils till just before transformation ink  the adult. 

Eight species from four genera are represented in Ceylon. 

Ka- (pztEchra taprobanica Parker (Page 129, Figs. 12 and 15) 
Microhykz o& (Dumeril and bibron) (Page 129 Fig. 21) 
lKyw0hyZ.a rmbra (Jerdon) (Page 129, Fig. 18) 
Microhyh zeqkmica Parker and Hill 
RamwZla obscum (Giinther) Psge 129, Fig. 14) 
Ram~2.nelk palmah Parker (Page 129, Fig. 19) 
Ramasaella variegata (Stoliczka) 
Uper& systama (Schneider) (Page 129, Figs. 17 and 20) 



ORDER APODA 

They are limbless, wormlike amphibia. 

FAMILY CAECILIDAE 

A family of burrowing timeatrial amphibians wbich are more or leas blind, although the eyes 
are clearly marked. There is a protmcible tentacle between the eye and the nostril on side. 
There are teeth on the lower jaw. The body is e x t e d y  marked into rings by numerous amuler 
grooves in the leathery skin. 

The female hys from 10 to 24 large eggs, each 6 to 9 mm. in diameter strung together by a 
prolongation of the outer capsule gathered to a cluster and deposited in a burrow near the water. 
This egg mass is protected by the female who coils he& round it. Each embryo has three pairs 
of long external gills. The eggs hatch into eel-like larvae. 

In  Ceylon there am two species from a a l e  genus. 

Ichthyophis gZut i~ua  (L.) (Page 129, Fig. 22) 
Ichthyqhis mmwehrow (Bleeker) 
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REPTILIA 

THE aquatic reptiles are represented in Ceylon by three species of terrapins, two species of crocodiles, 
three species of snakes and a single species of monitor lizard. The terrapins are mainly herbivores 
but sometimes consume dead m h d  matter and young fish and small animals. The others are 
carnivorous and pests in fish cultivation. The monitor lizard is at  home on land as well as in the 
water. All reptiles are air breathers and have to come to the water surface to take in air. 

The reptiles are divisable into 3 orders :- 

1. Jam without teeth. Body enclosed within a bony oorselet .... Testudinata,page 132 
........................................ Jaws with teeth. Body not enclosed in a bony corselet 2 

2. Cloaca1 opening longitudinal. Teeth set in alveoli (sockets) ...... ..Crocodylia, page 133 
Cloaca1 opening tramverse. Teeth not set in alveoli (sockets) ... .Squamata, page 133 

ORDER TESTUDINATA 

(Turtles-Tempim-Tortoises) 

Two families of Testudinata are represented in the freshwaters of Ceylon. 

1. Five claws on mch fore limb. Corselet with bony scutes. No lips on beak 
.Emydidze, page 132 ........................................................................................................... 

Three claws on each fore limb. Corselet covered by smooth ski.. The beak 
has lips.. ................................................................................... i o n c d ,  page 133 

FAMILY EXYDIDAE Hard Tewapias 

The oval body is enclosed in an exoskeleton and there are scutes on the exoskeleton. The 
head, tail and limbs which project through apertures in the exoskeleton are retractible. The limbs 
are flattened. There are five claws on each fore limb. The hsird terrapins are dark brown or black 
in colour and the body surface appears to be corrugated. 

MelanocItelys trijzcga p ~ k e r i  Deraniyagak. [Parker's Terrapin (S. Pmkerge Gal 
Ibba)]. 

This is the larger of the two sub-species of Mehmiaelys present in Ceylon growing up 
to 38 cms. in length. It is common in the dry zone up to an elevation of 3,000 feet. Feeds 
on p h t s  and dead animal matter and is therefore a useful scavenger. During the daylight 
hours it spends its time in water and comes ashore at night. 

Melawchdys tkijuga tFRtmdis (Lesson). [Common, Hard or Black Terrapin (S. Gal 
Ibba, Goo Ibba, Thumba Ibba, Valan Gebba, T. Kal Amai, Pe Amai, Kmppu Amai)], 
(Page 135, Fig. 7). 

Sinaller (growsup to 29 cms. in length) apd more commonthttn the previous sub-species 
with the same habits but more abundant particularly in polluted water. Common in the 
wet zone up to an elevation of 4,200 feet. 



PAMILY TRIONYCHilDAE Soft Terrapin 

The exdeleton is covered by a soft skin and not by soutee. Limbs modified to aa 
paddles. Only one species is prwnt  in Ceylon. 

Lissemy8 punctata c e y l o n e ~  (Gray). [Soft Terrapin (8. Kiri Ibba, T. Pal Amai)]. 
(Page 135 Fig. 6). 

They are usually present in stagnant water such as small t& and pooh It does 
not come on land 80 frequently as the hard lxmapins. They sometimes burrow ink the mud 
at the bottom of ponds and tasks. They feed on earthworms, water snails mustaoea, 
frogs and fishes. The fleah of this species is edible and is supposed to have medicinal 
properties. 

ORDER CROCODYLIA 

FAMILY CROCODYLIDAB: C 1 . d -  

Reptiles in which the body surface is covered with rows of sculptured bony scutes (osteoderma). 
They are the largest reptiles found in freshwater and may be dangerous to man. Young o r d i l e s  
feed on insects and other small animals but aa they grow older they feed mainly on h h .  

1. Snout blunt. Most oshoderms (" scutes ") sub-qudmmguh and not mparated 
by akin ...,......................................................................... C r y  paJwtPie W- 

Snout pointed. Osteodmms ovoid and separated by skin ........ CnmdyZw p m w  

C d y Z w  palustris kimbub Schneider Deraniyagala. [Ceylon Swamp Croode,  
Ceylon Mugger (S. Ela KimbuZa, Ali Kimbuh, T. Kulsthi Muthelei)] Page 136, Fig. 2). 

This species is present in the coastal lagoons and *ah waters such aa swamps, tanka 
and rivers. 

C d y E w  pr08w Schneider. [Marsh, Estuarine or Sea C r o d e  (8. Pita Gatteya, 
Gat& Kimbula, Gorekey&, T. Semmukham Muthelei)] Page 135, Fig. 1). 

Found at the moutb of muddy rivers and canals netlr the sea and we ctapable of 
moving fkom one river mod& to another by way of the sea. Occasionally they have been 
found to travel upstream arrd there twe records of speoimens found in the &lu-ganga a t  
Ratnapma. 

The order is split up into two sub-orders. 

1. Limbs absent ........................................................................ i d ,  page 133 

Limbs present.. ........................................................................... .Lacertoidea, page 136 

SUB-ORDER SERPENTOIDEA Snakea 

Elongate reptiles without limbs. 

. 
BAMILY COLUBRIDAIE 

A family of reptiles in which the body is elongate, narrow and cylindrid. The head is covered 
with a large shield. 



1. Oroco&yZw proma up to 810 o m .  long. 

2. Urocwlylw pa&&& k h b d a  up to 40 cms. long. 

3. C e r b m  rhymmp 70 oms. long. 

4. N& pkabr  cwpen-kw 76 oms. long. 

6. Varanw mondtw kabiw'agoya up to 200 oms. loag. 

6. Lissemya pmda& ceybtb+%& shell up to 37  ma. long. 

7. Melaqw&&a trijusa titamdde ahell up to 29 m. long. 





Three freshwater snakes belonging to this family are present in Ceylon. 

1, Doma1 surfme prominently chequered with bhck b lo t cb  and greyish aoloured 
areas ...................................................................................... x ~~ mperrimzcs 

................................................................................................................. Not chequered.. .2 

2. Dorsal surface crossed by ill defined but conspicuous a088 bars .... Cerberus rhyncops 
Dorsal surf- uniformly coloured without cross barn. .................. .&ra&icc preuaetiana 

Natrb piscator aspmimus fMesngm). [Chequered Keel Baek S. Diya Polonga, 
Diya Raya, T. Tanni Pambu] (Page 135, Fig. 4). 

Common in all types of fieahwater habitats especially where the s m u n ~ & ~ g  vege- 
tation is damp. A non-poisonous snake. It is most active in the morning and at dusk 
when it aaa be ssen in &allow waters. The body oolour varies from dark olive green to 
dark olive brown. A series of black blob&es and greyish amas form a chequered pattern 
giving the snake iCs m e .  Two black streaks on head extendkg btlckwmds from eye is 
chara+cte&ie of this snake. Its food is small fish and amphibians. 

Cevkpu9 r A p q s  Schneider. [Dog-faced Water Snake (S. Diyabariya)] (Page 136, 
Fig. 3). 

This s p i e s  is common in both fresh and brackiah waiibr. Rather an aggressive snake 
but its bite is qnite J.wmless. This anake is dark slate coloured with ill dehed darker bars. 

Bercxdia prevostiam (Eydoux et Gervais). (Gerard's Wafer Snake). 

This is a small non-poisonous snake frequenting tidal rivers and estuaries. Not a 
very common species. 

SWLORDER LACERTOIDEA I;izllrds 

FAMILY VARANIDAE-Monitor Lizards 
Reptiles whose bodies are covered with overlapping bony soales. Th.ey have four strong 

limbs. 

Varanus monitor lkuba?'a@wa Deraniyagala (Page 135, Fig. 5). 

This speaies readily takes to tbe water. They are excellent scavengers, feeding on both dead 
and live freshwater crabs, irmw&, centipedes, snakes and rats. 
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AVE S 

ALL freshwater habitats support bird life of various species in varying numbers. Birds cannot be 
strictly classi.fied as aquatic animals dtJ~ough they +t aaqmtie habihts to feed on fish, k t ~  and 
crustaceans. Certain birds like herons, &, . jamas 4 mots live in areas 01088 to the water. Other 
birds like the cormorants, teal, and ducks breed and feed in aquatic habitats. 

When birds are present in large numbers their faeces help in fertiking the water. This 
increases the quantity of microscopic plant food for the smaller animals which in turn are preyed 
upon by the k g e r  aquatic fama. Some birds indirectly influeace bhe aquatic fauna further through 
various parasites which they harbour. The wrly developmental stages of these parasites are present 
in other aquatic fauna which are intermediate hosts. 

A list of the more frequent visitors to the aquatic habitats is given below. For a f e h e r  
ecwunt on birds the reader is directed to G. M. Henry's A CuicEe to the Bid3 of Ceyh, from which 
work the present list was compiled. The illustrations of the birds on page 143 are a h  after 
Henry. 

ORDER PASSERIFORMES 

(Sparrow-like Birds) 

An order containing a very large number of species of birds, of which only a few live near 
water among reed-beds. Their toes are not webbed. The young which w e  born blind do not possess 
any down when they hatch out and they have to be looked after by the parents in a neet for some 
time. 

Representatives of two families live near water habitats. 

FAMILY SYLVIBAE Warblers 

This is a family of small birds. Their beaks are small and slender. They are seldom seen 
on the ground. The food consists entirely of insects. Members of this family whioh frequent 
freshwaters are- 

Acrocephalw durnetorum Blyth. [Blyth's Reed Warbler (8. Hambu-Kurulla, T. Tinu 
Kuruvi)] . 

Acrocephalus stentoreus mriddk  ( Legge). [Ceylon Great Reed Warbler], (Page 143, 
Fig. 1). 

Cisticoh juncidh onzalum Blyth. [Ceylon pantail Warbler (8. Thamcola Kurulla, 
T. Tinu Kuruvi, Vayalan)]. 

Prink i m  insularis Legge. [Ceylon White Browed Prinia (S. Hambu Kmulh, 
T. Tinu Kuruvi)]. 

Prink s o c ~ k  brevimydct Legge. [Ceylon Ashy Prinia, Ashy Wren-Warbler 
(S. Hambu K d ,  T. Tinu Kuruvi)]. 

FAMILY MOTACILLID AE Wagtails 

Only one species frequents freshwater. 

Motacilla cinema mhnope Pallas. [Greg w*] 



FAMILY ALCEDMIDkE-The Kingfishers 

The toes of the birds belonging to  this order and family are fused together except at 
the extremeties. The young hatch out blind and are devoid of down. They are carnivorous birds. 
The kingtishers are large headed birds with long, straight powerful beaks. They nest in burrows 
which they dig into the banks of rivers and ponds. Many of them feed almost exclusively on fish. 
Six species frequent freshwater. 

Alcedo &k taprobarm Kleinsohrnidt. [Ceylon Common Kiqikher (S. Mal Pilihuduwa, 
T. Meen Kutti)]. 

Alcedo meninting phWkpsi Stuart Baker. [Ceylon Blue-Faced Iiingfishet (S. Ma1 Pili- 
h u d u ~ ~ ,  T. Meen Kutti)]. 

Ceyx er&hacw (L.). [Three-toed Ki@sher (S. Rang Pil$mduwa, T. Sinna Meen Kutti)]. 

Ceryle ru&b leucolmelccnura Reichenbach. [Indian Pied Kingfisher (S. Kallapa Pili- 
huduwa, Gomera Pilihuduwa, T. Meen Kutti)]. 

Halcyon myrnem.s  fusca [(Boddaert). [Ceylon White-Breasted Kingiisher (S. Pili- 
huduwa, T. Meen Kutti)]. 

Pelargqds mpe& gu&l (Peareon). [Stork-Baed Kingfisher (8. Wattura Anduwa, 
Maha Pilihuduwa, T. Meen Kutti, Kukuluppan)], (Page 143, Fig. 14). 

ORDER STRIGIFORXES 

FAMILY BTRIGIDAE-Owls 
Owls are not ordinarily seen during daylight hours because of their nocturnal bab:ts. There 

are several species of owls in Ceylon but only one frequents the freshwater habitats. It is a common 
bird in all parts of Ceylon up to an elevation of 6,000 feat in forests along river banks, tanks and 
lakes. It feeds mainly on fish but may consume freshwater crabs, insects, lizards, snakes andsmall 
mt~mmals. 

Kebqa zeylonemis zeylonemis (Gmelin). [Ceylon F i ~ h  Owl (8. Rakamuna, T. Periya 
Andai, Unatan Kmvi)]. (Page 143, Fig. 8). 

ORDER FALCONIFORlVIES 

FAMILY PANDIONIDAE--The Osprey 

They are highly specialised for an exclusive diet of fish. One species frequente the water 
habitats. It captures fish by diving into the water from a reasonable height in the air, capturing 
its prey by means of its claws. In doing so it submerges itself more or less completely. Common 
near coastal lagoons and estuaries between September and April. Also present near tanks and may 
even venture to elevations of 6,000 feet. 

Pandion hdMu8 haliaelu8 (L.). [Osprey (T. Viral Addippan)!. 

FAMILY ACCIPITIRJDAE-Eagles and Allied B i  
Some species of the family frequent the forests Mering the larger tanks and rivere of the 

dry zone. Six species frequent freshwater habit~ta. 



Circus aeruginosus c;cermginmw (L.). p r s h  33der  (S. lJkwa, &;&-gt@s, T. Pbmi 
Parandu)]. 

Circwr ' I ) M ; C ~ O U ~ U B  (Gmelin). [Pallid Harrier (S. and T. same aa former specb)]. 

Circus nzehmZew (Pennant). [Pied Harrier (8. and T. same aa former s p d ~ ) ] .  

Circwr gygwgw (L.). [1Slontagu's Harrier (S. and T. same as fonner speoies)], 

Elanus casmclus vociferus (Latham). [Black Winged Kite (8. K d u  goya T. Parandu)]. 

Halieetus leucogaster (Gmelin). [white-Bellied Sea Eagle (8. Muhudu Rajaliya, 
T. K&al Ali)]. 

HaEiwtwr irarlzss i d u s  (Boddaert). [Brahmiq Kite (8. Wm, T. Sem parundu)]. 
(Page 143, Fig. 12). 

Ichthyqhctgcr ichthyaetus plumbeimp Stuart Baker. [Ceylon Grey-headed Fishing Eagle, 
Tank Eagle (S. Wewa Rajalip, Loolu h, T. Vidai Ali)]. 

FAMILY FALCONIDAE-Tbs F~OORS 
In this family the birds of prey reach their highest degree of spcmhlimtim The beak is short, 

stout and strongly hooked, with a well marked " tooth " on the upper portion of the beak and a 
corresponding notch on the lower. The wings are developed to give the bird both speed and staying 
power in flight. Only one species frequents freshwater habitats. 

FaEeo pereqrinzss carlidus Latham. pastern Peregine (S. Kurulla-goya, T. Vallm)]. 

ORDER CEARADRIIFOIUWS 
(Wadem and Allied Birds) 

The birds belonging to this order are waders or swimmers. Some of them are able to wade as 
well as swim. In tbe wading forms the legs aregenerally long and the toes am only moderately 
webbed. The wings are well developed for powerful fight. Their food consiste of in~ecta, crulstaotums, 
molluscs and fish. The young paseeas down and are able to run h m t  immediately after hatching 
from the egg. 

FAMILY JACANIDAE-4aoanas and Allies 

These birds have long. slender, mwebbed toes with long, nearly straight claws. Only one 
representative in Ceylon. It is present in the low country wherever there are large weedy ponds 
particulaxly those covered with lotus. In such a habitat these birds are a common sight spending 
thdr time walking or resting on the floating vegetation, supported by the enormously long toes and 
claws. 

H y d r q h h w  chirwqus (Scopoli). m e  P h e & ~ ~ ~ i e d  Jaeana (a. Pan Kukklda, 
B&al Seru, Vil Girrawa, Gnawa. T. Miwa, Mand Pura)]. (Page 143, Fig. 16). 

FANUP C&ARAI)RIIDAE-Lapwings and Allies 
They are d ground b i d ,  never perching on trees and are carnivorous. They oan walk aad 

run soon after ha tchg ,  their wings are long, tails short. They can fly well. Two species frequent 
freshwater. 

Him* hima- my- Whistler. p y l o n  Black-winged Stilt. (S. U p u  
Kirala, T. Pavtlli Kah)]. 

Lobi.z~a&s i+ indicta (Boddaert). [Red-Wattled hpwing or Did-he-&-it 
(S. Kiraluva, Kirda, T. 83-Katti)]. (Page 143, Fig. 6). 



FAMILY SGOLOPACIDAE Sadpipera, Snipe etc. 

They are wading and shore birds, legs are long and slender. Six species frequent freshwater 
habitats. 

Actitis hypokwos (L.). [Common Sandriper (8. Sili Watuwa, T. Kottan)]. 

Capella gallinugo gallinago (L.). [The Fantail Snipe, Common Snipe, (S. Keswatuwa, 
T. Ullan- Kuruvj)]. 

Cupella stenura (Bonapatte). [Pintail Snipe (S. and T. same as for Fantail Snipe)]. 

Tringa glarwla L. [Wood Sandpiper (S. Sili Watuwa, T. Kottan)]. (Page 143, Fig. 5). 

Tringa nebularia (Gumem). [Green S h a d  (8. Maha Watuwa, T. Periya Kottan)]. 

Tringa stagnatilis (Bechstein). [Marsh Sandpiper (S. Sili Watuwa, T. Kottan?]. 

FAMILY ROSTRAWLIDAE Snipe 

In general form they resemble the birds of the family Scolopacidae. 

Rostratula bengJaalem& benghalemis (L.) [Painted Snipe (S. Raja Watuwa, Ulu Kes- 
watuwa, T. Ullan-Kmvi)]. 

FAMILY LARIDAE-Terns 

These birds have long wings adapted for sustained and powerful flight. They frequent the 
water and have their front toes webbed. Three species have been recorded in the freshwater habitats. 

ChZidonias hybrida' indica Stephens. [Indian Whiskered Tern (S. Lihiniya, T. KBdal 
Kmvi)]. (Page, 143, Fig. 3). 

GelochelBdon nilotica nilotica (Gmelin). [Gull-Billed Tern (S. aad T. names, same as the 
former)]. 

Hydrqrogne c w p k  (Caspian Tern). 

Sterna a2bifrons sinensis Gmelin. [Little Tern (S. and T. names, same as the former)]. 

ORDER RALLIFORMES 

FAMILY RALLIDAE-Rails, Waterhen&, Coots 

The miniature, domestic hen like birds of this order are smaU or medium sized water birds which 
can swim well. They have long legs and toes which are not webbed. They feed on both animal and 
vegetable matter. The young can walk and swim h o s t  as soon as they are hatched. There are 
eight species which frequent. the coastal marshy areas. 

Amaurornb fmcw f w m w  (L.) [Ruddy Crake (8. Punohi Kowwah, T. K m  Koli)]. 

Amaurmis phoenicuw phoenicurua (Pewant). [White-Breasted Wtlterhen [S, Ko;P&w&&, 
T. Kanss Koli)]. 

Fulica atm atm L. (Common Coot). 

Uullicrex einerea (Gmelin). [Kora, Watercock (8. Vil ICukkula, T. T a d  Koli)]. (Page 
143, Fig. 2). 

Ualldnukl chloropa inalicwr Blyth. [Indian Waterhen (S: Vil Kdrula-, T. Tannir Koli, 
Kmw Koli) 1. 



Hypotaendia strkt44 gu&ris (Horsefield). [Blue-Breasted Banded Rail (S. X i h e t i  
Korawaka, T. b a n  Koli)]. 

Porphyrio poliocephalzrspliocephlu8 (Latham). [Purple Coot (S.Kit&, Kith, T. Rnnan 
Koli)l. - 

~iilincc eurizondea n i g r o l i n e u t a ' ( ~ m ~ ) .  [Banded Crake (8. Kirimeti K o r a d ,  T. Knnan 
Koli)]. 

ORDER PELICANIFORMES 

The birds of this order have all toes united by webs. They are capable of strong flight and 
most of them are good swimmers but they are aJl poor walkers. They depend entirely on the aquatic 
habitat for their food which consists d fish and other aquatic mimala. On hatching the young are 
blind and devoid of down. The young are fed on partly digested food of the parents supplied by 
regurgitation. 

These are large, ungainly swimming birds which have long, flattened beaks with e strong hook, 
at the tip of the upper portion of the beak. The legs are short and strong. The wings are long and 
powerful. The floor of the mouth is composed of a g r e ~ t  pouch of extensible skin, used by the bird 
as a scoop for en- fish. Only one speciea is represented in Ceylon. 

Pe1icanu.s ro8eu.s Gmelin. [Spotted-Billed or Grey Pelican (S. Pas Boruwa, Pae Baa, 
T. K h i  Xida)]. 

FAMILY PHALACROCORACIDAE Cormorants 

These birds are A p t e d  for swimming and diving. Their wings twe gmveddy built. Four 
species frequent the freshwater habitats. 

Ahinga mlanaguater Pennant. [Indian Darter or Snakebird (8. Hameye, T. h b n  
Kuruvi, Nedung Kilatbthi, Nedung Kaluththan)]. (Page 143, I?&. 9). 

Phalacroc0rc;cz carbo sinem& (Shaw). [Southern Cormarant or Indian Cormorant (8. Diya 
Gwa ,  T. Ni.  Kakam)]. 

P h a l a c r ~ ~ ~ ~ ~  fu8dwUis Stephens. TIndian Shag. (8. Diya Kawa, T. Nir Kakarn)]. 
Phalcccroc0rax niger (Vieillot). [Little Cormorant (8. Diya Gwa, T. Nir Ukam)]. (Page 

143. Fig. 10). 

ORDER ClCOWIIFORlUES 
(Ibises, Storks, Hero~m) 

These birds have long beaks, necks and feet. They am adapted to lead a wading life. They 
are capable of powerful ftight as their wings are well developed. Swempe and marshes ere their nsual 
habitats. 

FAMILY TBBESKIORIERIDAE Ibises and Spoonbills 

These birda fly with the neck extended. They are cloeely rehted to the storks. Two qwies 
frequent f reahwater habitats. 

PZahka &UCOT~~E~CI  L [Spoonbill (8. Handi Alawa, T. Chsppai Chondan)] . Page 143, Fig. 7). 
Thmkimis &-& (Lathsm). [White Ibis (S. Tsttn KO*, Dahdmtti K d b ,  

T. Thalkaththi Chonh)]. 



Explanation to figures on page 143 

1 .: Acrocephlm stentorem r n ~ ~ i s  

2. Qallicrex cinerea ( d e )  

3. Chlddoniw hybrida indim 

4.  Anastonzua ositans 

5 .  Tringa gh~eola 

6. Lobivanellm indiem incEaa~ 

7. Platalea Eeucwodia 

8 .  Ketupa zeyhe& zeyb?bm& 

9 .  Ahinga rnekcnogder 

10. Plcalacrocorax nigev 

1 1 .  Phoemdoopterzce d e r  roemu 

12. Haliaetur kndm indm8 

13.  Ibis leuwwphccl218 

14. Pehrgopsis capenab gzc7ial 

15.  Hydrophmknm chirmrgua 

16. Ardea purprea man&n& 

17. Podicep zuJicolUe cape%& 

All figures are after Henry. 





FAMILY CICOWILDAE--Storks 

Mostly l a p  birds with long, heavy looking straight beaks. Except the & Adjutant they 
a 11 fly with their necks extended. Five species h q m t  Gylow freshwafer habitats. 

Anastomus oscitans (Boddaert) [Open-Bill (8. Bellas Hokka, Beli Kawa, T. Naththai 
Kuththi Narai)]. (Page 143, Fig. 4). , 

Dbsoura epwwpus episwpm (Boddaert). [Indbn White Hecked Stork @. Padili Kokka, 
T. Vannati Narai)]. 

Ibis leucocephlus (Pennant). [Painted Stork (S. Dae Tuduwa, T. Sangu Valai Narai)]. 
(Page 143, Fig. 13)- 

Leptoptibs jamrcicus (Horsfield). [Lesser Adjutant (8. &ma,  T. Ildana, Meva, K&ku)]. 
Xemrhynchzca wiatious mia$icw (Latham). [Black-necked Stork (S. A& I(*, T. Periya 

Nmai)] . 

FAMILY ARDEIDAE Herons, Egrets and Bitterns 

The long necks of the birct, in this family are distinctly kinkedin the midde due to the structure 
and arrangzement of the vertebrae ; this enables the neck to be retracted into a very compact S, and 
sxtended quickly with great force for the capture of fish. In flight the neck is always retracted. Toes 
are long and thin. Twelve species frequent freshwater habitats. 

Ardea cinera rectirostris Gould. (Eastern Grey Heron (13. ICalapu Kokka, T. Narayan, 
Narm &kku). 

Ardea purprea manilensis Meyen. [Eastern Purple Heron (8. Karawala Kokka, 
Borendi Kokke, T. Chen Vmi)]. (Page. 143, Fig. 16). 

Ardeob grayii (Sykes). [Pond Heron, Paddy Bird (8. Kane Kokka, T. Kurnttu Kokku, 
Nuli Madayan)]. 

BubzcEcwr ibb  coroman&w (Boddaert). [Cattle Egret (8. H a r d  Kokka, T. Unni Kokku)]. 
Butorides striatw javanicw (Horsfield). mtt le  Green Heron (8. Podi Kokka, T. Thosi 

Kokku) J. 
Dupetorfla~iwlli~~JEavicolli-9 (Latham). [Black Bittarn (S. Kalu Kokka, T, Karuppu Narai)]. 
Egrettcc dba modesto (Gray). pastern Large Egret, Q m t  White Heron (8. Lokku 

Sudu Kokko, Badadel Kokka, T. Periya Vellai Kokku)]. 
Egretta gmettcc garzetta (L.) [Little Egret (S. Sudu Kokka, T. Vellai Kokka)]. 
Bgretta im!eWia intermedia (Wader). wedian Egret (8. Sudu Kokka, F. Vellai Kokku)]. 
Gorsachiw n a e W p h u s  mebmlophw (Raffles) (Bittern). 
Ixobychw c i n m w  (Gmelin!. [Chestnut Bittern (S. Meti Kokka, T. h t t u  

Kokku)]. 
JmbPyohw sinelash siwnsis (Gmelin). pellow Bittern (8. Meti Kokka, T. Mama1 J!?arai)j. 
Nycticwas nyctiwrdl: $ticorax (L.) might Heron (8. Re Kana Kokka, T. Vakka)]. 

FAMILY PHOENJCOPTSBI[DAE Flamingo 

The beak irJ bent downwarde a t  an angle. Tbey fly with &eir neckP extended and %be long le@ 
stretched out behind. They never perch. The young are able to nzn eoon after the hatebing. Only 
one species &it tbe Ceylon tkeshwater habitats. 

Phoenicoptemc8 d e r  msew PaIls. lJ?hahgo (S .  Siyak b y % ,  T. Pu Narai, Urias)]. 
(Page 143, Fig. 11). 



ORDER ARS)eRIFORBW 
FAMILY ANATIDAE Gew and Ducks 

These are water  bird^ with broadened and flattened bilk. Lega are short with the three front 
toes fully webbed. The body is generally boat sbaped. Six speciea viait the freshwater babitats. \ 

AM crecca mecca L. [Teal (8. Seruma, T. Tara)]. 
A m  poecilorhywha pecilorhp~Jw Forster. [Spotted-billed Duck (8. Seruwa, T. Tara)]. 
Cmarca jero.ugimxa (Pallas). [Ruddy Sheldrake, Bmbmby Duck (8. Loku Semwa, 

T. Tma)]. 
Dendrocygna Mwlor biwh (Vieillat). w e  Whist- T d  (8, and T. same as former 

species)]. 
Dendrocygrut jamnica (HoEBfield). m&tlmg Td, %'histling Tree Duck (8. Seruwa, 

Thumba Seruwa, T. Cbhli TaraU. 
ATettalpw momanMianus c0pdeEicAnw (he lm) .  LCotton Ted, " Qudy-Duck " 

(8. Ma1 Seruwa, T. Raja Twa)]. 
Sarkida0rni.s rnelanota (Pennant). [Comb Duck, Nukhta (S. Kabaittiya, T. Mukkaa 

Tara)]. 

ORDER PODICIPI!I'IFORlUES 
FBMU,Y PODICIPITIDAE-Grebes 

This order oontain birds which are well adapted for swimming and diving. Their bills are 
short, pointed and tapering. The toes art, not webbed as in other birds. It appeam as if each toe is 
individually webbed and is shaped like e leaf. The feet are placed very far back beneath the body. 
Only one species in Ceylon. 

Podicep8 mfwllis eappmsis Salvadori. [Little Grebe, Dabchick (8. Dig& Sernwa, Gembi- 
Sera, T. Mukkuluva, Kuluppai)]. (P. 143, Fig. 17). 
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(Mammals) 

Luho luha cayhie0 body 61 cms. long-tail 40 cma. long. 

There is only one species of mammal inhabiting freshwater in Ceylon, namely the utter. 

Lutra lutm ceyhaiera Pohle. [The Ceylon 0;ter (S. Diya Balla, Mudiya B a s ,  T. Nair Nail]. 

The body of this carnivore is rather long (61 cms.), while the limbs are short and the toes 
are webbed for swimming. The tail is thick at the base and flattened. The otter is found in 
and near nvers, stmams, lakes, lagooru and paddy Eel& aIl over the Island. Its borne ie 
usually a burrow constrmted beneath the roots of a large tree or beneath a rock a t  the 
water's edge. It has more than one entrance, one of wbich la invarizbly under water. 
It is an excellent swuwner, capable of' diving and travelling long distances under water. 

It is a shy animal, seldom seen, nocturnal in ita habits and feeding on a wide variety of 
aquatic animals like inseck, crabs, fishes, hogs, waterfowl and  mall roden*. Tbe largest 
specimen on record had a body length of 61 clus. and a tail length of PO oms. 
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INDEX t *A 

The index inoludea both mienti& end oommon namm The numbers in the index ere mfe- k p@ta . 
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PAGB PAQS 
ABRAMWAE . . 
ACANTXOCEPHALA . . 
ACARINA . . ACCIPITRID'AE . . 
A o m c e p h a l u e d u m s ~  .. 

stsntanacs-h 
A k p h v y a  sol . . 
Actmbww twptmit(b . . 
40th hypolcucar . . 
A*. Kere (8) . . 
Adjutant. Lesser . . 
Asoloeoma temaritnn . . 
AEOLOSOMATIDAE . . 
Agvaptocorixa hyalim'ponnia . . 
Ahinga melanagaatm . . 
Ahirava (S) . . . . 

Gomere (8) . . 
Kandhu (8) . . 
Pol (S) . . 
Pulli (S) .. 

. vairan (8) . . 
Ahiraya (S) . . . . 
Aiarai (T) . . 
Alawa. ~and i ' (S )  . . 
ALCEDINIDAE . . 
Abedo atthis taprobana . . 

meninling phillipi . . 
Aldefiee . . . . 
Mi. Kakal (T) 
Vidai (T) 
A1 Ketti (T) . . 
Alitropua typw 
Allonaia p r a q u a y c ~ w  
AEoneUa sz&a 

globulosa 
kama 
macronyz 
punctata 

h i .  K d  (T) . . 
Pal (TI . . 
Pe (TI . . 
Karuppn (TI . . 

A r n a ~ ~ ~ ~ i s f ~ f u a C u a  .. 
p ~ r u u  p h O 8 n w  

Ambtypharyngodon melettinus . . 
Amoeba verncooea . . 
AMPHlBIA . . . . 

AMPHIPODA . . 
Anabaa tatdinma . . 
Anabsntids . . 
ANABANTII~AE . . 
AYuxmma duet€a . . 

minima . . 
Asad dt#wa WBCO~ 

p o e d & r h @ ~ h & b  
ANATIDAE . . 
Anastowma oeoitans . . 
ANCYLIDAE . . 
A q l t n  verrwx . . 

Zeylamkaus . . 
Andei, Periye (T) . . 
Anduwa, Wettnra (8) . . 
Anguilla biwlvr biador . . 

nebulona . . 
ANQUILLIDAE . . 
A m i n o  tritioi . . 
~n&uwa. MBdA (8) 

Vel (8) 
Anhinga melanoge 

batillifitme 
bcmviafi 
bred&& 
cncnn5ta 
ezlsndofroM 
na8ui% 
nilma 

ANISOPTERA 
Ankutts (8) . . 

Hiri (8) 
Iri (8) 

(8) 
Path (8) 

ANNELIDA . . . . 
ANOPHLLINE . . 
ANOSTRACA . . 
ANSERIFORME8 . . . 
ANURA 
A N U R A E I D ~ ~  
Anuraeo aolgo oar . tmph 
APODA .. 
Are (8) . . 

osns (S) 
Mads (8) 

ARACHNIDA 
ARANAEDA 
A W a  dkooidee 

Mllgari% 
Ardea ywrprea n u m i E d  

cinema re&kxtais 
AaDEIDAE . . 



Ardeola grayii 
Argulua foliooacs 
ARWNCHOBDELLAE 
Atistiohthy8 nobi1i.a 
Armostus opatus 
h d h s .  Kakkutu (8) . 

Kaha (S) 
Kalu (S) 
Mada (83 
Pol Mal (S) 
Polon (5) 
Vali (S) 

Arrenurw ceylonicur, 
congener 
madaraszi 
orientalis 
rostratus 
singalen& 

ARTHROPODA 
Asplanohno %ghtwelti 

var . ceylonioo 
n~yrmelw 
syrinx 

ASPLANCHNIDAE 
Atax noduaw 

singalenst 
Alga t g p  . . 
ATYIUAE . . 
Adonagyrua obliguw 
Aulophor~u, miohaslaeni 

tonkksmk 
AVES . . 
B~~hwimmem . . 
BAGRIDAE . . 
Bagrids . . 
Bakmana (8)  . . 
Balla. Diya (6) . . 

Mudiya (6) . . 
Barb. Blsok-bended . . 

Fire Fin . . 
Flying . . 
Green . . 
Long Snouted . . 
Olive . . 
Scarlet Banded . . 
Side Striped . . 
Striped 
Three Banded i3riuuonL' 
Two spot . . 

Beetles . . 
Crawling . . 
Deep-Water . . 
D'ge;ne . . 
D i v ~ n g  . . 
Whirlging . . 

. . 

. . 
Belontda edgnata . . 
BELOSTOMATIDAE . . . 
Bero8ua (B~ToBw)) oeneioepa . . 

?+hew .. 
w+da.w ... 

V1:TuIphw?) wad~~ue .. 

l%ikam (Bidsem) antsrwurtzls 
/ao*ua . . 
g&dw .. 

(CIdJpeodytce) gf+s- 
bufo . . 

i?mwu?w . . 
Erngatbye (S) . . 
Birds . . . . 
Bithynia iraeorrploinra . . 

atenathpn'des . . 
Biting Mi* Larva . . 
Bitterns . . 

slack ' . . 
Chestnut . . 
Yellow . . 

Bivalve . molluso . . 
Black Flies . . . . 

Ruby . . 
BLEPHAROCERIDAE . . 
BothriOneu~um irie . . 
Bosmina japmicu . . 
BRACHIONIDAE . . 
Brochhnue amplicema var. levis 

caudatua . . 
falcatw . . 
fot$& var. let& . . 
melhini . . 
militaina . . 
pah  var. W&byi . . 
d e n s  . . 

Brahmiy Kite . . 
BRANCHIOPODA . . 
BRANCHIURA . . 
BubecCcusi~wromondua .. 
BUFONIDAE . . 
Bufo fergusonii . . 

kelaarti . . 
melu-218 . . 
mgCrotyrnpanum . . 
s t W i c u a  . . 

. . . . 
Butterflies . . . . . 
Rulo*idas striatua j a m n h  . . 
Caddisflies . . 
CAECILIDSE ' . . 
Cwiliam . . . . 

c m n t  . . 
CALA.NOLDA . . 
Wallenid nematode 
Canthocanphu (Atthey&) c&&neie 

(Eluphwdella) g r a m  
Uonthydms laetab* . . 

lucfuo~)u1 . . 
CapeUa &nag0 gauinago . . 

edenura . . 
Cwmse'q~ camse'ua . . 
CARLZTEA .. . . 
C&na . . 

~ernb;ldoi . a* v m  . &is . 
var . Biinoni . . 

*& . . 
aanga&& . . 

Caridin, ieob plat& . . 



Carp. Common 
Golden . . 
Miior  . . 
Prussian 

Gem-like Fishes 
~ G l e t .  Attentive . . 

crimson . . 
Green . . 

Dwarf . . 
Lou-Whiskered . . . . 
Str~ped Dwarf . . 
Teysmaan's Spotted 

C a t & a a  l u w  . . 
mw-Ea . . 
u n g u h  . . 

Cenlropyxb a c d d a  . . 
Cerdium h id ineUa . . 
CERATOPOGONIDAE . . 
Cerbwua rhy7aoopa 
Cercaria . . .  
Cercornetua fu- 

-4- 
Owoyon &rr'w 

hym- 
l ? n e o b  
hnulotu8 
nig++cepa 
pndis- 
wfoleetacew, 
unif& 
vicinalw 

Ce*iod&ph?&Z m z l t a  
Oeryk d b  Zewmuhnwa 
CESTODA .. 
oeyx d w  
C W d e ?  .. 
C.uaIQnu, 
CIIAETOPODA 
C k n w  orientalis 
Chppai  Chonden (T) 
CHARADRIIDAE 
~ A D R I I F ' O R M E S  
C M a  bnbucu 
Chen Vwpi (T) 
C h i h i a s  hybrids indim 
CHIRONOMIDAE 
Chondan, Chappai (T) 

Thlksththi  (T) 
C k o r ~  skorilcowi 

vemmsua 
Chydorzre barr* 

1-rdc 
ovalia 
rctdo&ua 
s p w m  
ventricoaue 

(;I-AE 
CiQhlids ' 
CICONIXDA~ . 
CICONIIFORMES 
GILIATA .. 

O i m  ~ i n Q ~ ~ d  atwugi- 
llMC7owrthY .. 
not- ' .  . . 
~ ? w F  . . . C i s t i o o l a ~ u ~ o m a h r w  .. 

CLADOCERA . . 
CCarias 7bddoma . . 

(f3yBmanm bra&ydOrna .. 
(x'u%*AE . . 
C1Q1Rdina 6deB(MB . . 
Ciipbing Perch . . 
COBrnIIDAE . . 
c- lQeu.9h 
COELENTERATA 
Coelopus tenaim 
CaelaatoMa honzi 

E t a  
COLEOPTERA 
COUEMBOLA 
CoLpo&a ceLoullu% 
COLUBRDAE 
COLUltIDAE 
Cdwwr bh* 

unicivdua 
CONCHOSTRACA 
Cmwchilua wlwx 
" Conwluta " anotiea 
Coots 

cammdi 
Purple 

Copekrtua d i s w  
hmni 
indiaLs 

' pu.daua 
COP~PODA . . 

Parasitio 
CORACpFORMES 
Corale 
0- SOlG 

sub&?ena 
CORBICTJLIDAE 
CORETHRIDAE 
CORIXIDAE 
Cormoranb .. 

Indian 
Little 
Bouthern 

Crabq Fwshwater 
Crake. Banded 

Ruddy 
Cranefliea .. 
Crocodiiee .. 

Ceylon swamp 
E&& 
Marsh 
Sea 

. iXKOB2M 
CRBSTACEA 
CRYTOCERATA 

fe- 
aukat- 

Cteqhaqngodon ideUzcs 
CULICIDAE 
CTJLICINAE 



0 u m . p  conglobatw . . 
howathi . . 

Oybkte  catximi . . 
~ J W  . . 
&jmni . . 
javanw 
s-u&wy vsr . 
vent& . . 
h w a  . . 

Oyclsslh*(W hialopi . . 
Oyclochcr& dmaergwi . . 
CYCLOPOIDA . . 
O y ~ l o p  diatinctw . . 

jE- . . 
hydinu.3 . . 
languides . . 
Isuokort, . . 
P*& . . 
p a d n w  . . 
&%mU&ud . . 
twica)18 . . 
Varh.9 var . fnvximud . . 
vema& . . 

O y I ~ h u . 3  . . . . 
.. 

c - r w *  . . 
OyplGb+ aa&?n* . . 

8'- . . 
mnm . . 

(TPPRmmAE . . 
CaPRINlDAE . . 
CYPRINODONTLD~ . . 
ayp*inohcsoitsgdsMia * . . 

. . 
O y p ' w  -7 . . 
Oyprie go- . . 

a*- . . 
Debahiok . . . . 
Dae&le&murn abdomindc .. 

d m  . . 
Dedsya memops . . 
Dae Tuduwa (8) . . 
Damsern88 .. . . 
Dandiya (8) . . . . 

Hal Ma1 IS1 . . 
Horn (8) ' ' 
Kehel (8) 
Kiri (8) 
R a d  (8) 
Tatn (S) 

Donw a s p w ' p P I w  
D d o  . Uient . . 
Daphnda cminata 

d g- 
.kmhow 

Deltier, Indian 
DECAPODA . . 
DevdrOcygna bidolor biodor 

jasqdaa 
Dcro Zhom . . 

- ~ y l a n b  

Dieeouraepkqnw- .. 
Diya Ballla (8) . . 

Bdye  (8) . . 
Kawa (8) . . 
N ~ Y S  (8) . . 
Polonga (S) . . 

Dotylaimw p d d  . . . . . 
Dqodie.9 . . . . 
Duob . . 

B & ~  . . 
Comb . . . . 
k b  . . 
Spotted Billed . . 
Whiling Tree . . 

o.lpeknj7avicdiap.Yioorti. .. 
lhmdmdw CTwm . . 

amata . . 
DYTISCIDAE . . 

White Bellied See . . 
ECTOPROCTA . . 
Eele. Freshwater . . 

Lesser Spiny . . 
Level Finned . . 
Long Finned . . 
Spiny . . . . . . 

Egret httle . . . . . . 
EasternLage . . 
Little . . . . 
Median . . 

ngrstta dba ?lwa&a 6 .  

intemtedta intsnncdia 
0-@- . . 



E l a ~ 1 ~ M b t Y l e ( ( 8 u o e r m  .. 
EMYDIDBE . . 
Enithem abbras4dc? . . 

t*Pw . . 
-ria ver . eicP;3;Isz 

E d r w  (Lzcmetue) e.aw&n . . 
j ~ ~ l i a  . . 
jusdaw .. 
itacziw . . 
nigmpbu ' 

EPHEMERO- . . 
E * v * d w  . 
Epktylw . a y x a t d w  . .  
Enles 8- . . 
E8omwdanriccl- . . 

bmv&ww- .. 
-,,lm'&ZUI 

. . 

. . 
etlrdenak . . 

Etroplus. BePded . . 
spottea . . 

EUCHLAN3DA-E . . 
E* ddu& . . 
Euglcno . . 
Euglyph dv&& . . 

&aia . . 
E w y a l J n u b o r i e ~  . . 
F&psr&wedidus .. 
FALCONIDAE . . 
FALCONUFORB6EB . . 
Faloonn . . . . 
Faun218 atsr . . 

&k . . 
Fiehes . . . . 
Flamingo . . . . 
Flies. True . . . . 
Flukes . . . . 
Frogs . . . . 

Tree . . . . 
Frooatipoda c ~ y h i c a  . . * 
Fuliea atra atra . . 
Fur&& bn&ata . . 

G"d"~ai:iu (b j . . . . 
Vali (S) . . 

GaUinda c h l o r w  id& . . 
Gdlicrex 13- . . 
Garra oeyhnwnw 
GASTROPODA 
Gestropods, Operculate . 

Puimlm8te . . 
GASTROTRICHA . . 
Gatteya. Pita (S) . . 
Gebba. Velan (S) . , 
Geese . . . . 
Cfelochelidon niloticnz dotica . . 
ff erndkz petmtk . . 
GERRIDAE . . . . 
&& a&l.aidw . . 

pectoralis . . 
Giiraws. Vil (S) . . 
Qlobaria h c h i  . . 
~ o g o b i u e  giurie . . 

74. 95 . 82 
. . SO. $2 

. . . . . . 
Q0BIEDA.E .. . . ... Coby 

~ar-eye;l' . . - -6 (8) . . 
X o b  (8) . . 

i&vK&u . . . . 
-F (8) . . . . 

. . 
OormarmuhIi . . . 

Kiesing . . 
snake Bkin . . 

aor&h* tns lcPrPobphus 
Grandid- tnqmm . . 
~ ' p t o k b r k ? ~ ~  .. 
Gkebe . . . . 

Little . . . . 
Gueroella my lo^ . . 
w- . . 
QYMXUOCERATA . , 
( f y r a d w  aaigolotneis . . 
GYRINIDAE . . 
m c e y -  . . 

UmVenwnJw . . 
Hamaogregarina . . 
Haloym srnytnrnosisfuaca .. 
HaliamtW ~ ~ o d l e z  . . 
H d b t a r  indzu, mdwa . . 
HALIPLIDAE . . 
Ha&* .. . . 

anpatijron8 . . 
P-W . . 

Hambn K w d a  (8) . . 
Hsndeya, Diya Pita (8) . . 

Iri Nela (5) . . 
Handi Alawa (S) . . 
Hanseya (S) . . . . 
HARPACTOIDA . . 
Harrier, Marsh . . 

Montegn's . . 
Pallid . . 
Pied . . 

HEBRIDAE . . . . 
Helwcoris be~cclcnak . . 
HELEIDAE . . . . 
Helochares densw . . 

pal- . . 
( C W g e n w )  &wmicud 
(HeLochree) taprobamdeus 
(Hydrobalictle) a ~ ? w d i a  

za&w 
HELODIDAE . . 
Helastoma kmnoiwki . . 
HAtrephea kirkaldyd . . 
HELOTREPIFZDAE . . 
HEWTERA . . 
Heron . . 

~sstem &rey . , 
Eastern Purple . . 
Great White . . 
Little Green . . 
Night . . . . 
Pond . . . . 

as. 122 . . 123 . . 122 



E$&wana dilato . . 
H@-?f- .. . . Hyd- ftdmcst . . 

ftdifsr . . . . 
~ r n ~ ~  . . 
mWvs re. mge&uhcs 

' EYDROCENLDAE . . 
Hydrowpt44.4 sub- . . 
H~drachw bnu, trie . . 
EydMpstra g.& , . . 
HYDROMETRUDAE . . . 
Hydrophaaianta chthugw . . 
HYDROPHILIDAE . . 
HjdrophGw i n ~ o ~ ~ w  . . 
Hydrqp~gnc  w 
Hydroue (Hydrous) c~dktnire- 

OliwCes . . 
Hydrovohn barpfsrtw . . 

f6-w . . *= . . 
ainieder . . 

WDROZQA . . 
Hydrypho* deas id  . . 
Hypatoslricaasiriokrgularie .. 
Hy~pItthokniddhya me&& . . p'gczcw . . . . 

lyratus . . 
twwrdo' . . 

Ibba, aid . . . . 
Goo . . . . 
Kiri . . 
parker&'GW . . 
Thumb . . . 

Ibis . . . . 
White . . 

Ibw leu-& . . 
. . 

I O n t h y v p h w ~ ~  . . 
T?mm&m@ . . 

IchbhophtlbiPi44.4 . . 
nl~crypslur hdyi . . 
I Z i u e y ~ ~ .  . . .  

ISOPODA . . 
I ~ W W  .. 
z=wcb- ~~ 
Jssens, J%ma& Tsiled 
JACkW&E 
Jelly seaee .. 
~ b s l i & ~ a  (8) 
-4 . (8) 
Kadeya, Ipilli (8) 

Tsl(S) 
Tithe ($1 

-iea#  ad (8) . . 
Kekam. Nn CT) . . . . . . 
Ed& (8) . . 
Kwlaya. Gaa (8) . . 

Gas (W) . . 
m (8) . . 
Kola (8) . . 
i+lad8 (8) . . 

. . Parandal(8) . . . 
seve (8) . . 

-ye (8) . . 
gara Aaay&(B) . . 
Kariye. Mada (8) . . 
Kj~tta, C -  (8) . . 
&tu Kuriya (8) . . 
&vaiya (8) . . 

Pol (8) . . 
asv* (T) . . 
B;swa. Bdi (8) . . 

D i p  (S) . . .  . . 
Ke0l.back. Ch& . . 
Handh&i (T) . . . . 
Kea Watuwa (8) . . 

mu (8) . . 
LT*-2?E - . . . . 

(R) . . 
**te (9) . . 

. . 
y m r n P m  .. 

Ceylon common . . 
Ceylon white BmBted . . .  Xndifin Pied 

Biued S... ... 
!rkee Toed . . 

(8) . . =+= . is) . . 
. Khhme (8) . . . . 

Ki* (8) ' . . . . 
Kittala (8) . . 



Kdrka, &i (8) 
Badadd (S) . 
S d  (S) 
B e h  (8) 
Dehe katti (8) 
Harrrk (8) 

2G:s' 
Kane (8) 
Kamwale (5) 
Loku Sudu (8) 
Meti (S) 
Padili (8) 
Podi (6) 
Re Kana (8) 
Sudu (S) - Tattu (S) 

Kokku (T) . . 
Kuruttu (T) 
Narai (T) 
Per+ veUai (T) 
Thosi (T) 
u.mi (T) 
Vebi  (!C) 

Kokassa (S) 
Kola Modaya (8) 
Koli . Kanan (T) 

Tmnir (T) 
Kolla. Goma IS) 
Kondhaya (8) 
Xora . . 
Koreliya (8) . . 

Ram (8) 
. J S ~  is) 
Kaha (8) 

Korsvai . Krtl (T) 
Korawaka (8) . . 

Kirimeti (8) 
Pu.whi (S) 

Komvsi. Pars (T) 
Koses . Td (8) 
Kottan (T) . . 

I Periya (T) 
Kudu Naeecl (S) 
Kukkule. Pen (8) 

. vil (S) 
Kukuluppan (T) 
Kulrti Kida (T) 
Kuluppai (T) 
Kureya (S) 
Kuriys. ~atu ' ( s )  
Kurulla-goya (S) 
Kuruvi. Kadal (T) 

Psmbu (T) 
Tinu (T) - (TI 
Urmtan 

L d e o  daceercmi& 
j a e e  .. 
prcellore kmkiae 

Lab-. Common 
Green 
Mountain 
Orange Fin 

- (  )m&8 .. E z g & z  . . 
L==.M=. . . 

w* 
chid& 6m&ei& 
au*icus . . 
$=-=f= . . 
#-n-@ . . . . . 

-b@?w--@ .. 
w . . 
gram . . 
?7umh&n . . 

r ~ o i a w  mci&3 . . 
IAcE33TOIDEa . . 
Lake flies . . . . 
LAMEUIBRANCHIA .. 
L i m u h e i s  . . 

. .!mdlda 
thWm&%Fi 

h l n o g k c h *  . . 
Lapwing, Red Wattled . . 
LARIDAE .. . . 
Larva, Alderfty . . 

Amphibia . . 
Anophiline . . 
Anwan . . 
Benwncs . . 
Biting midge . . 
Blackfly . . 

'd . . :$%zz$ . . 
rndnmn&dw . . 

Bufonidae . . 
Caddidy . . 
Ceecilidae . . 
Caenk . . 
Ceratopogonid . . 
Cercaria . . 
Chironomid . . 
Coleoptera . . 
Corethrid . . 
Cranefly . . 
Culicidae ' . . 
Culicine . . 
Cy* . . 
-MY . . 
Diptera . . 
Dragonfly . . 
Dytiscid . . 
Ephemeroptera . . 
Gyrinid . . 
Haliplid . . 
Hemiptera . . .  
Horsefly . + 

Hydrophilid . . 
RydmmLw confer&# 
K a 2 n J c h a o - d a  
'Lakefly . . 
Lyidoptenr . . 
Lmnobiid 



Paer 
M~*Y . . .. 93.95 
Mimabylo* . . .. 129 
Microhylidaa . . .. 130 

. b%iracidia . . .. 40 
Mosquib . . . . 0s. 97 
Net-winged midges . . . . 95. 97 
NeuropterP . . 74.95. 96 
Notraid . . . . 84.87 
O d d  . . . . 73.96 
Phantom adgo . . . . 95. 97 
Plecoptera . . 73.95. 96 
Psyahodid . . . . 95 -- &Hur . . .. . . 129 129 

humlcrcollb .. 129 (a@--) * i s  .. 129 
hgrrnOqae(# .. . . 129 

. Rsnidae . . . . 127 
127, 130 . 129 

S~muld . . 95, 97, 99 
spinvoid . . . . 42 
Stonefly . . 95 
Syrphid . . 9 ~ ,  97, 98 
Tabanid . . 95 
Tipulid . . ~ 5 ,  97, 98 
Trematde i *  . . 87, 40 
Trichopters . . . . 74, 95 
upewdon- .. . . 129 

Leeoh . . . . . . 11.44 
Biting . . . . . . 49 
Buffalo . . . . 49 
Cattle . . . . . . 49 
Horse . . . . . . 49 
Medicinel . . . . 49 
Paddy Field . . . . 49 
Sucking . . . . 48 

LeheUa (S) . . . . .. 111 
L e i x d c m p h a l u a j W  .. 105, 107 

t-is .. 105, 107 
LEPIDOPTERA . . 72, 73, 74, 95, 96 
Leptohra kindti . . . . 63, 64 
Leptoptiroa j a v a n k  . . .. 144 
L q z c e z h  apid ie  . . . . 19, 20 
LanuLsa cypti?u~eeu . . . . 63, 66 
Ledhoc- indious . . . . 77, 78 
Lihiiiys (S) . . . . .. 140 
Limndia palPrda - . . . 49 
Limnebicw wjipennia . . . . 92 
Lintnias ann&us . . . . . 3 3  
Limnobiid lam . . . . . . .  
LIMNOBIIDAE . . . . 97 
Linzlaoddua aocidk . . . . 4.5 
Limrwgonue f o a a a ~  . . . . 83 

didus . . . . 81, 83 
@* . .  . . 81, 83 

+ELimw?n&ra am&omww . . . . 83 
1' f- . . . . 81, 83 
.Li mWr* cw@& . . 78, 80 
~ i a s e n a ~ a  p m o m a  cqimeuaia'' 48, 133, 135 
Lizard . . . . 133, 136 
Loaches . . . .12, 107 

&' . . . . 107 
. . . . 107 . . .. 107 

~ ~ ~ i A d i a u i r ~  
L.Qd'3 (S) 
I a h  lybra (8)" 
LUXBRICIDAE 
L n t n a E u a c r g ~  .. 

oodis 
4 n ' d  
kgzkgz~ 

minor 
LYXNAEIDAE 
Maerobadiiw7n 

idcUo 
2- 
m a M s . i  
zhsi 
.vmbridum 

Moc~ogMthue acdedm 
NQCTM gulio 

k&iw 
0 i t . W ~  

Mamopah cupanw 
Mnoronyz 8.. 

trieeridis 
Meda Kariya (8) 
-ya (8)  
Maggots . ~e,t- k - (%*$.(S) 

Vel (S) 
Mahsier 
MALACOSTRACA 
Malpeclvtta k r m  . 

m i w  
MAMMALIA . . 
Mamnlah . . 
Marta (S and T) 
Manamalaya (S) 
Manal Pura (T) 
Massa. Hitha (S) 

Kuda (S) 
Mwtmembele~a armatua 
MASTACEMBELIDAE 
MaPtigooerca carhat.a 

elonsM 
rcLttU-3 
soi* 

MASTIGOPHORA 

(T) . . 
.M egalotrocka .vknbdlatcl. . . 
Melamchdys trdjuga parkwi . . 

t-ie . . 



Itken-Kutti (T) 
Sin- (T) 

Hesoveliu or4c~Zia  
MESO\ELLIDAE 
MeaosEoma erhenbergi 

roetratuni 
Metaceyaria . . 
Mstooons illuatrwiud 

d i s  
triptf3?a 

Meva (T) . . 
M i c r o w  omda 

d r a  
teyIanioa 

MICR0HYLU)AE 
Mieroncdu rdbifrotw 

f a s c i o ~ ~ l ~ d  
Jlavens 
P- 
quadriatrigaka 
mteuatis 
tarsalis 

Microvelia dilocta 
l o n g i m i a  

Minnow. Estuarine Top 
Lesser Top 
Striped Top 
Top . . 

Mimidie . . 
Mites . . 
Miwa (T) 
Modaya. K O ~  is) 
.W oinodaphnia maemp.9 

s z l b m ( c c + ~  

MOLLUSCA . . 
Molluscs. Bivalve 

Univalve 
Momdkcus macbtideo 

P- 
Monoetyla bulb 

Eunaria 
q u a d r u  

Mosquitoes . . 
MW animalcules 
Notmilla cinerea m l a v  
MOTACILLIDAE 
Moths 
Mudiys, BaUa '(s) 
Mugger . Ceylon 
Mukkan Tara (T) 
Mukkuluva (T) 
M m l  . . 
M~898ls 
Muthelei. ~u i s ' th i  (T) 

s e - w  (T) 
Mysore& ~08tigera 

NAIDIDaE . . 
Nair Nei (T) . . 
Nalaya, Handhe (8) 
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N-=Y*csy-Isy- 
mannoreto . . . 

I& =-PP (TI . . . (TI . . 
Neththai Kuththi (T) 
Periya (T) . . 
P u  IT) . . 
h g u  d a i  IT) . . 
Vennati (T) . . 

NlWayan (T) . . . . 
N o d r i F ~ ~ ' ~  .. 
NAU-IDAE . , 
N d 8 c u 6 e u a p . i e  . . 
Nays. Diya (8) . . 
h'edung Kaluththan (T) . . 

Kilaththi8(T) . . 
NEMATODA . . 
NEMATOMORPHA . . 
Nwhyahphilua +u$uen&& . . 

epa* 

NEPrnAE .. . . 
Nepttoatmus iapobandcras . . 
NERITIDAE . . 
Nest Builders . Bubble . . 
N e t t a p w m ~ W o e ~ ~ m  
Net- Winged Midge larva . . 
NEUROPTERA . . 
Nir Kakam (T) . . 
Noemaeheiha notoat2'gma . . 

botk . . 
awrw .. 
both . . 

NOTERIDAE . . 
Noteua quudr imia  . . 
Notholca . . . . 
Notodromaa entzi . . 
NOTOMMATIDAE . . 
NOTONECTIDAE . . 
NOTOPSIDAE . . 
Notopa brachionus . . 

rnacrwua . . 
Nukhta . . 
Nuli ~ a d a ~ a i  i ~ )  . . 
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murshallz . . 
Nyctieorax nycticorax nycticorax 
Kyrnphula . . . . 
ODOXATA . . . . 
OLIGOCHAETA . . 
Omicrogiton insularia . . 
Ompok bimaculatua . . 
Ony~hotrec/us sakuntala . . 
Oocyclua latua . . 
Oosternum h i  . . 
OPHIOCEPHALIDAE . . 
Ophiocephdua 

~ t ~ i a t u ~  ii . ' i2.13. 
m u d i u a  ara . . 
P-W . . 
gachua kelaart* . . 
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limbtatua . . 
prodprdw . . 
weJbnck0i . . 

@prey . . . . 
OSTRACODA . . 
Oqhrmmua gmmy . . 
Otter. Ceylon . . 
Owl. Ceylon Fish . . 
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Ozobmnchw *hi@$ . . 
Pochystc~urn nillroui#&m . . 
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Paddy Bird . . . . 
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lawis . . . . 
mela- . . 
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mbdanww . . . 
suku&d 

oony)aadrre' ' 
conkocOus 
?+or .. 

€wahmm . . . . . . 
torr- . . . . 
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PrnIONUDAE . . 
Pan Kuk ula. (8) . . 
Pan&& Jawscene . . 
ParacaU+pe fernundoi . . 
Par&+ vulm:fera . . 
Paraqmt4.4 waneacma . . 
P a r a d ~ ~ t 4 . 4  greeni . . 
Paragodiua f m c w a t u ~  . . 
Paragonimua weetermani . . 
Para Korrud (T) . . 
Paranwwium . . 
P d p ? w a a  . . . . 

h& . . 
ceyEone& .. 
d i e  . . 
hi- .. 
inmnnmata . . 
PA . . 
nrgma . . 
sorot . . 

Po*&& .. 
Pawegeio corrugota 
Perendu (T) 
Pas Bara (5) . . 

Bomwa (8) 
PASSERIFORMES 
Pathmaha Hal (S) 
Pavali Kdi (T) 
PedinateUa burmanico 
Pedalwra Tnimrn 
PEDAUONIDAE 
Pelccrg@p& capenads g w a  
Pelican . . 

Grey . . 
Spotted Billed 

PELICANLDAE 
PELICANIFORMES 
Peliconus roaeus 
P h p a  qwrta 
Pens Valapotta (8) 
PENAEIDAE 
Perch. Climbing 
Peregine . Eastern 
Peridinium tabulansnr 
PerQtoppw breddini 



Pethiya ( 8 )  
~ankb' j la  ( 5 )  
Hitha 
Honds ( 8 )  
. Hora ( 5 )  
Kattu ( 5 )  
Kotu ( 5 )  
M= ( 8 )  
Ran  (S) 
Rata (8 )  
Vellan Kola ( S )  

PHALACROCORACIDAE 
Phatactocwux mrbo &enak 

fw, chUia 
n*er 

Phantom Midges 
Philautw leuuwhinw, 

7t4la&w, 
sehmardanw, 
varia64ia 
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PHILODINIDAE 
PHOENICOPTERIDAE 
P M i m p t e r u a  ruber roaew, 
P i b  alucinana 

carinata . . 
c i w e a  . . 
ddiode.8 .. 
ghboaa . . 
layardi . . 
rnoeata' . . 
tischbeini 
woodwardi 

PILIDAE . . 
Pilihuduwa 

G o m m  ( S )  
Kallapu ( S )  
Maha ( 5 )  
Ma1 ( S )  
Rang ( 5 )  

PISCES 
Placobdella c e y y k e a  

emyohe 
und- 

PLANORBIDAE 
Plawbia aaso&us 

CaerU)8210 

calafhzrs 
Clemkm.9 
elegantdus 
hyptiscycEoa 
liratus 
spip.odelus 
stelzneri 
versicolor 

Platalea leumrodia 
PLATYHELMINTHES 
Plea . frontalis . . 

liturata . . 
PLECOPTERA 
PLEIIDAE . . 
Pleuroxus laevis 
Plsurogenoaales ~~i 
Pi utnateltg emargirwta 

(~Yyalinella) longigc 

Paldeep tuj%Collie capensde . . 
PODICIPITIDAE . . 
PODICIPITTFORMES . . 
Polonga, Diya ( 5 )  . . . . 136 
Polyarthm pIatyptera . . . . 81. 34 
Polymeaoda impreaaa . . I . . 55. 59 

tennew& . . . . 59 
q l a n i c a  . . . . 59 

Pond Skate= . . . . b2 
PORIFERA . . . . 14. 16. 24 
Porphyria p o l w c e p ~  p h e p i t d u a  .. 141 
Porrhoothynchw indicam . . . . a9 
POTAMONIDAE . . .. 70. 71 
Pothaya ( 8 )  . . . . .. 116 
Prawns . . . . . . 11. 70 
Prinia. Ceylon Ashy . . . .  137 

White Bmwed . . . . 137 
Prink in0ma.h i d a r b  . . . . 137 

aocia1i.a brevicauda . . .. 137 
PriaEina brevisda . . . . 45 

minutum . . . . 45 
proboscideu . . . . 45 

. . 42' 

. . 42 
PROTOZOA . . . . 11. 14. 17 
Protocephalid . . . . . . 41 
P~otoatemwn utmmriwm . . . . 92 
Pseudalona ~ r o s t r i a  . . . . 64 
Pseudo& ezalayi . . . . 63. 64 
PWCHODIDAE . . . . 95. 97 
Pterodina dliptka . . . . 27. 39 

patina . . . . 39 
PTERODIMDAE . . . . 32. 39 
Ptilanera cingaba& . . . . 61. 83 
Pulutta (S) . . . . . . 113 

Md ( 8 )  . . . . 123 
Punai Parandu (T) . . . . 139 
P u d w ,  . . . . 110. 111 . . 114. 115 . . 114. 115 

oum.ingi . . 111.113. 116 
chola . . 114. 115 
doraalis . . 13.113. 114 
f i ~ ~ ~  . . .. 114 
javaniczcs . . . . 101 
melanamphyx asiLhala . . 114. 115 
nigrof&w, .. 13.111.113. 115 
pleurotaenda . . 114 
sarana . . 13. $0. 114 
ticto . . 111. 116 

m&~- 116 
t h y a  . . 13. i i i . i i3 . ' i i5 .  116 
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U i t t a t ~ ~  11. 12. 13 ioi. ' iii .  116 

PYRAUSTIDAE . . . . 96 

Quac.ky Duck . . . . . . 145 

Raqoaelk nigrhna  . . . . 82 
ravana . . . . 81. 82 

R& . . . . 140 
Rails. Blue- B k t a d  Banded . . . . 141 
Rajaliya. Muhudu (8)  . . . . 139 

Wewa ( 8 )  . . .. 139 
Raja Tara ( T )  . . . . 145 

Watuwa (8)  . . . . 140 



R a m  cmrUgato 
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-I/& . . 
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imnpm& .. 
h d  gre8ni 
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Ranettra elongata . . 
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~ W @ P  . . 
ww . . 

RANATRIDAE . . 
RANIDAE . . . . 
Raabom daniwniua . . .  

w p w i e  . . 
rube* . . 
r u b w i a  . . 
palisto .. 

Reebonr. Common .. 
rateria Flower . . 
Winged . . 

RASBORINAE . . 
Rath K&ys (5) . . 
RATTULIDAE . . 
Ratrulua tigis . . 
Reqimbartia dtsnuata . . 
REPTILIA . . . . 
P&"DocoiiiA 

. . . . 
RHACOPHORIDAE . . 
Rhiawphwa wu&ger rrue&er . . 

sprees .. 
I s ~ 8 t a x  s- 
miemtympanum . . 

Rhagodotureua taepZdni . . 
R h a g M  n i g r h n a  . . 

ravana . . 
Rhantw inter* E~csua . . 

pumf.atua . . 
taprobanicua . . 

R h e u ~ o n w  c u a t o d ~  . . 
vittatuP . . 

RHYNCHOBDELLAE 
Roatrcltula benghakda bmghal&& 
ROSTRATLTLIDAE . . 
Rotqer vulgar& . . 
ROTIFERA . . . . 
Ruby. Bleck . . . . 
Ruddy Sheldntke . . 
Salaya (S) . . 

n d O " l i e  (9) . . 
Snlpina bree&pina . . 

mawamha . . 
var . ccyZ0924ca 

+nigeta . . 

SBLPINIDBE 
l5lWihoppem . . 
8.apipar. thnmfJn 

M 
wood 

Sadmdtw J&u 
EsupFTa . BnLsth IS) 
smmnma 
&&&O~%W W M b k d ~  

Sdepth&%n . . rnuo~o~nta --. 
&ar8et Banded Barb 
swzm spinocw 
[JCOLOPACIDAE 
Sem Parundu (T) 
Smga 1%- 
Seppali ( S )  ' . . 
S%ptn&x liwaayi 

rd- 
v- 

SERPENTOIDEA 
Seru, Ballal (S) .. (5) 

Diya (8) 
Gembi (S) 
Loku IS) 
51al (S) 
Thumba ( 5 )  

Sethah (S) . . 
Sethel (T) . . 
Shag, Indian 
Sha~ik, Green 
Slmrk, Freshwater 
Shrimp, Fairy 

Fre8hweter 

Siyak Karaya (S) . . 
Snails . . . . 
Snake . . . . 

*Dogfaced Water . . 
Gerard's Water . . 
Bird . . . . 

Sde-Head  . . . . 
Brown . . 
Giant . . 
Green . . 
Smooth-breated . . 
Striped . . 

Snake Skin Gomami . . 
Snipe.. Common . . 

Fantail . . 
Painted . . 
Pintail . . 

Soreya (S) . . .  . . 
Spnwtomcr .. . . 
Sphae* lmja . . 
Sphaedium dimidiatwm 

Cpi- 



lrosmdsnw- . . gL3m .. . . 
spiny Eale . . 

&r . . 
Spiruroid lerva . . 
sponges . . 
Spmg* eo& . . 

~ d f e r e n 8  . . 
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SpoonbiUa . . . . 
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SW-~W ( ~ - j b  
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Storks . . . . 
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sw- - . . 
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SYRPHIDAE . . 
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FZ& \?) . . . . 
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Tapeworms . . . . 
Tare (T) . . 

w i  (T j ' . . 
. . .  x k k 8 n  (TI 

Raja (TI . . 
Teal, Cotton . . . . 

Large Whistling* .. 
Whistling . . 

TEMNOCEPHALIDA . . 
Tern . Gull Billed . . 

Indian whiskad . . 
Little . . . . 

Terrapin . . 
B&' . . 
COInmoa . . 
H& . . 
Parker's . . 
soft . . 

TElSTUDINATA . . 

... tT) 
ThanecoleKnrel&rn 
Theliya (S) . . 

l3a- C) . (8) 
Oya (5) 

Toad8 . . 
TOP Mimww iB* 

Lessar 
striped 

Tor k h t d w  Zongkphi~ 
Tortoisee .. 
TREMATODA 
Tri&gaaw#a 
Triclads . . 
TRICOPTERA 
f ~ W t d d y 8  

stasrwtilw 
TRIONYCHIDAE 
Trypanosornee 
Tuduwa. Dae (8) 
TURBEUaRLB 
TUb@x . . 
TWmCIDAE 
Tllrtle.8 . . 

~98gs@j '  a .  

t w m  .. 
mu* w- (8) 
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Urlsn (T) . . . . . . 144 
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v*t* (6) 
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Meha is) 
Vdluru (T) 
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T i d  Addippml (T) 
VIVAPARIDrlE: 
~ ~ a t W 6 w  .. 
VoltWdkl . . 
Wadem . . . . . . 139 
w e  . . . . 137 & . . 137 
W d k y p  . . ~l~'13.41. 4% . Ws 102. 1s 
W m b h  . . . . 137 

&w- . . . . 137 
Blytb's Rrrsd . . .. 137 
Ceylon Fmtd . . . . 137 
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Mite . . 
&22- 
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w- (S) 
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A guide to the Freshwater Fauna of Ceylon 
Supplement i 

C. H. F ~ ~ L C K D O  
Zoology Department, University of Shgapare 

Introduction 
This i s  the k t  of wha~ia  hoped will be a wries consequent to " A guide to the freshwater h n a  of 
&vlon " by A. 8. Mendis and C. H. Fernando, Bull. Fish. Res. Stn. Ceylon No. 12, 160 pp. (1962) 
The purpose of this series is tomake the above-mentioned work more comprehensive. AB additional 
work is done on the fauna it will be necessary to make additions or deletions and also bring the nomen- 
clature upto date. Where past work comes to not,ice  alteration^ may become necessary. It is aho 
hoped that gradually keys -dl become available for the identification of local species. Wherever 
possible notes on the biology of individual species or groups will be given. 

The general format wi1.T be maintained as far as possible. Additional references to the farme 
will be included even when not specscally dealt with in the supplement. The present suppleme~lt is 
restricted to the Arthropods. 

Class--CRUSTACEA 
Sub-clasrs-Ciadocera 
Cen'odqAnia r@di Richard 
oxyu?dla 8i7bh&mia (Daday) 

Delete AloRqpsis orkntdis. C-pknia cwnecta = 0. Maudi and Almwpia a'* - - 
ozytltella silah-. 

A useful popular account and ra generic key to the local fonns is given by Johason (1962). 

Family-Atyidae 
Atya spinipea Newport 
Caedina gracilimstris de M m  
Carialinp nzktiua var zeyhnica Anrd. and Costa 

Delete Atya t y p u  Milne Edwards. This is an unfortunate error, no mob epeciea ex ietrJ men in 
SYnOUPY 

Family Gemdaa 
Cryptdates ncja (Did.) 
Family- Notonectidae 
Anwgps ezigcro Horv. 
A* oce+Wia Breddin 

Deiete Anisope crinita which ia a migidentif;cation of A. ezigeru 



V A T E B  X U N I  OF CEYLON (SUPPLT. I) 

Microne& p(u1Wna; Hutch. 
Xicronecta pnctinotzlm Chen 
X i ~ v m d a  ,Pita (Kirk.) 
Tropwrixa ptuthkna Hitch. 

Micrmcta ludibunda has been referred to aa M. albtfrm Motsch. However Microrectcr 
dbiirons has been described from Ceylon and is probablv M. jascioclavw Chen. L addition the 
status of a closely related species M. thelxinoe Kirk. described from Ceyloz 'm no& 'hen authenticated. 
It is also possible that M. albifrons is a good specles. 

Delete Sigarca subst7iata which is a very doubtful record. 

Family-VeliJdae 
Hicrovelia claugEasi Scott 

Coleoptera 
Only the Gyrinidae, Haliplidae, Rydrophilidae, Dytiscidae and Noteridae have been dealt Kith so 
far. In this supplement the Noteridae are included in the Dytiscidae. The Hydrophilidae are 
subdivided into the Hydrophilidae and E y d r a e ~ d a e  and five new families are included namely, 
Psephenidae, Donaciidae, Helodidae, Dryopidae and Elrnidae (Helmidae). Mention is also made 
of two other families whose members occur in aquatic habitats. They are the Ptilodactvlidae and 
CurcuLionidae. Keys are provided for the separation of the aquatic species to family level. The 
records available are meagre and it is likely that even the genera have not been fully recorded. The 
Oriental fauna of the less common aquatic Coleoptera is poorly known as a whole and the keys given 
are therefore necessarily very tentative. It is hqped however that together with the illuetrations 
they will prove a useful guide. The classi8cation of many of the families is still very controversial. I 
have followed Pennak (1953) and the keys are modified from this publication. Illustrations include 
the larval forms of two common hydmphilids and of Dineutes indicw Aube in addition to the members 
of families specifically dealt with in the present work. 

F m  ily- Donaciidae 

Only a few members of the large terrestrial group the chrvsomeli& are represented in aquatic habitats. 
They belong to the family Donaciidae and in Ceylon Ire represented by s single genus Dmmuc. The 
adults are characterised by the follr segmented tarsi of which the third is deeply bilobed. They also 
have brilliant colours as is usual in the chrysomelids. The larvae are bottonl dwellem and are so~ue- 
what atypical for coleopteran larvae. They have a reduced head and inconspicuous menditles. At 
the posterior end are a pair of spines which are u ~ e d  to pierce the stems and roots of aqut lc  plant@ 
for obtaining air. 

Two epecies have been recorded from Ceylon- 

Donaciu delesserti Guerin 
Donacia javana Weidemann 

Family- Dryopidae 

The adults are characterid by the antennae _which form a pectinate club. The larvae are usd ly  
flattened and superficially resemble those of Psepbenidae but the margins are not smooth aa in the 
latter. 



Only one species namely P d p m w  e m b o n d  Champ n w  so far beea recorded from Ceylon. 
The genus Helichus occurs in India md  Indonesia and very probably in Ceylon too. 

Although no pblished records are available of their omurrenoe, t h q  probably do. A &xtmt011 p W  
in the hh-Bl&yan region is E u b r i a w  whhh is very common in lldalaya and baa been recorded in 
India. 

The adults vary somewhat in size but are usually small and bh-h in aalaxwt with 
depressed bodies. They are found in torrential streams creeping dong the bottom. They are 
ohaxacterised by the great elongation of the last tarsal segment. In Evbrianar the antennae are 
short and stout. The larvae are easily mcognid.  They are referred to as " water pennies " and are 
flattened, oval and have a smooth outline. The dorsal surface is smooth but the segment&tion is 
distinct. They adhere strongly to stones on the bottom and considerable force is necessary to h31ea~e 
them. The ventral smfhce bears four tufts of gills in Eubriawz. 

This family includes a w e  number of species living close to the water as adults and in water in the 
larvd stages. The adults hpve five segmental tarsi. The fourth segment is bilobed. A common 
form is Scirtes which is somewhat atypicalof this goup and has its hind legs modified for jumping 
with greatly expanded femur. They are usually dull coloured with filiform antennae and small 
head. 

Fifteen species are on record from Ceylon- 

Cyphvn afjinis Motsch. 
Cyphon JIavescem Motsch. 
Cyphon injwmtus Motsch. 
Cyphon oval& Motsch. 
Cyphon p i d w  Motsch . 
Cyphon ~uft-thorax G e m .  
Hydrncyphon atmtua Motsch. 
Ora pic& F. 
Xescirfes gagantinus ?dotsch. 
Parelodw mollis Rettenh. 
Scirtes asiUar4s Motsck 
Scdrtes CCE- Motst h. 
Scirtes ~~nvexnisculw Motsch. 
S c i W  grandis Motsch. 
Scirtes nigrqpunct~tue Motsch. 

Pt i loh ty la  humawlis Motsch. (PtilodactyJidae) recorded from Ceylon is sometimes includedin 
the Helodidae. The Ptilodactylidse are a tropical family the larvae of which are sometimes aqmtic. 
The adults have enlarged eyes and flabellate imtennaa with mid coxa~ clody approxhaM. The 
larvae are elaterid in form. 

Note .c-Members ofthe Curculiodidae (Weevils) cdeo o m  in -tic habitats in Ceyl~n. They d y  
recognieed by the prominent '- snout " bearing the antenam and t e d y  ths mouthparts. 



Small beetles with f i l i f i  antennae. In gome fo- the termiml portian of the ~ntenna is expended 
but never pectinate. The tarsal claws awe prominent. Some species have patches of danee haire 
or scale-like structurer~ on the body. They oan be separated from the Dryopidae by the W~~MIMJ 
and from the Psephenidae (E*mc) by the lack of projecting fore cow.  The larvae are variebb 
in fonn a d  are difficult to separate from the Dryctpidae except on detailed rnorphobejd &at-. 

Three speoiea have been recarded h m  Ceylon- 

Ancyronyx q d r i p - w  Motsah. 
Helmis* joue10011is Gmuv. 
S t e h i s  c e y h i w  M0tid.L 

This family is sometime included with the Hydrophilidae but both lawmeand adults are characteristic. 
The adults are usnaUy small and flattened dorsorentrally. The antennae are clubbed. The club 
oonsisting of five distinct pubescent segments. In the hydrophilids there are never five pubescent 
aegmants iq t<he club. The larvae are generally more s t d e d  than those of the Hydrophiiidsle. 
They have nine complete segments and a amall snd indistinct tenth. In the Hydrophilih them.- 
eight complete abdominal eegments. 

They occur in a mide r a g e  of hsbitats including streams and paddy fields. 

Two genera are known from Ceylon and two species have so far been reoorded.- 

Hydrcbena jm&zm Orch. 
Limnebius ruJpnnis Reg. 

KEY TO THE ADULTS OF CEYLONESE AQUATIC 
COLEOPTERa (FBB6PLLTS) 

1. Eyes completely divided into two. Surface swimmers .................... GYRINIDAE 
Eyes not divided : Live in the water or damp places .................... 2 

2. Hind coxw forming large plates ....................................................... I3ALIF'rnA.E 
Hind coxae nob thus modified ............................................................ 3 

3. Hind tarsi 4 segmented, third segment broadly bilobed ................ D0NACIP)U 
Donacia 

Hind tarsi usually of more than 4 segments, third wgmeut not 
broadly bilobed . . . . . . . . . . . . . . . . . . . .  '. ....................................................... 4 

4. (3) Antennae. clubbed ........................................................................ 5 
Anteman not clubbed ........................................................................ 7 

5. Antennae with pectinate club ............................................................. DRYOPIDaE 
................................ Antennae club of distinct separate segments 6 

........................................ 6. Antennal club 'of five pubescent segments HYDRAENIDBE 
........ Antennal club of less than five pubescent distinct segments HYDR0PHII;LDU 

Tbe genus H A i a  is suppoeed to be an European p a  Pea& (1953). 
' 

t Inoluded under th2, Hydrophilidee in tht, previoue work. Bd. Fi. Ree. S h ,  Gflan. NO. 12, p. 92. 



... 7 .  Fourth tarsal segment bilobed . HELODIDAE 
Fourth tarsal segment not bilobed . . . . . . .  . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. Hind legs flattened for sum'ming DYTISCmAE 
Hind legs not thus modified . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

9. Fore coxae projecting ... . . . .  PSEPHENIDAE 
(Eubrdanax) 

Fore coxae not projecting . ELMIDAE 

KEY TO THE LARVAE OF CEYLONESE AQUATIC 
COLEOPTERA (FAMILlES) 

1. Legs six segmented. Tamus distinct with one or two claws ........ 2 
Legs five segmented with tarsus and clan. fused or less than five . . 
segmented or cest~glal ................................................................... 4 

3. Tenth abdominal segment. with four apical hooks .... GYRINIDAE 
Ko apical hooks onhenth abdominal segment . . . . . . . . . . . . . . .  3 

3. Ninth abdominal segment present ....................................... HALIPLIDAE 
Kinth abdominal segment rudimentary or absent ... DYTISCIDAE 

4. Body Aattendcd with smooth outline ...................... . . PSEPKENIDAE 
............................................... Body shape otherwise . . . . . . .  5 

. . . . . . . . . .  5 .  Antennae longer than thorax ............................... HELODIDAE 
. . . . . . . .  Antennae shorter than thorax .................... 6 

6. Mandibles short and inconspicuous . . . . . . . . . . . . . . . . . . . . . . . . .  D O N A C m a E  
Nandibles prominent .................................................................. ...... 7 

7 .  Ninth abdon~inal sternite with operculum covering terminal 
cloaca1 chamber and retractile gills ................................................... DRYOPIDAE, 

ELMIDAE 
Ninth abdominal sternite simple ...................................................... 8 

8. Nine complete abdominal segments and tenth present though 
............................................................................ sometimes indistinct HYDRAENIDAE 

....................................... Only eight complete abdominal segments HYDROPHLLIDAE 

Order Hydracarins (Water mites) 

Considerable changes in nomenclature of this group which the authors were not aware of has 
necessitated a revised list of names. Only two species hsve been added however to  the list 
already given namely Piona wcci~m Tar. dmminuta (Piersig) and Lamdenea fakzpes Koenike. 

Fifteen species are on record from Ceylon- 

Arrhenurus congenger Daday 
+E. Dm7 (616s) 



A ~ h e ~ t l ~ z u  wtuiihrc~~za Daday 

Awknurw met&lzs Dclday 

Arrhenum rostratus Daday 

Aw-rn ~)&lensw Daday 

E uptra adlvestra (Daday) 

Eyddna d z h z t u  Daday 

hmieniu jaIcipa Koenike 

Nezllluxnitz nodma ( D h y )  

OxU ceylunicols @&y) 

Oxua pictw (Dadsp) 

Pi- coccileea var inamin& (Piersig) 

Pionu cmgobota (C. L. Koch) 

Pionn h m d i  (Dday) 

Unioaicolu &-nsis (Daday) 
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Explanation to flgures on page 36 

Scirtes sp. 

Hydraena sp. 

D o d  sp. (redrawn from Pennak) 

E u b r i a w  sp. 

Helichua sp. (redrawn from Bertrand). 

Slenelnaie sp. (redrawn from Pennak). 

Antanne of Hydrophilidee (Adult). 

Ant.+3~& of HydI%Bnidae (Adult). 

Antenna of Dryopidae (Adult). 

Antenna of Gyrinidae (Adult). 

Figa. 7-10 after various authors. 





Explanation to figures on page 38 

Larva of Dineutea indim Aube (after Tonapi). 

Larva of Donucia (redrawn from Pennak). 

Hel ichw Larva (after Bertrand). 

Dryopid larva (after Bertrand). 

Larva of Scirtea (after-Bertrand). 

Larva of Ezlbrianoz (after Bertrand). 

Elmid larva (after Bertrand). 

Hydraenid larva 8A, a n t e ~ a  of H y d r w n o  

Larva of Sternolophus (after Bertrand). 

Larva of Amphiop  (after Bertmnd). 

Gyrinid pupa. 

Hydrophilid pupa  

Anterior end of Curculionidaa showing antenna and " 

Figs. 8. 11, 12, 13 semidiagramatic, after various authors. 
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A Guide to the Freshwater Fauna of Ceyloa 
J 

Supplement 2 
BY 

IlfTEODUC21ON 
This ia tbe aeoosd ~-.t to '' A guide to the hx&wakx b u m  of Ceglon " by A. S.3bdh 

and 0. H. FarPastdo, 3nfL Pi&. B188. Sin., Ceylon, No. 12,160 pp. (1962). In 
additions and wmdiow are made in the &ions on Prohoa, Annelid8 
sections on P h t y b h i n k  aad Nem- have bean expanded and the 
A list of ipso*s nadad d the b t s  of the p s ~ i t i c  fams are included. In the " Chide '*, tha 
ineads with larval eta@;eo in quatic habitats wsre mentioned only b- and no speoiae lieC 
were inolnded. In this ~llp@emmt this gap is largely GUed by added notes and inclusion of speci- 
lists of all t h e e  group except the Neuroptewa, Lepidoptera, Tabaaidae, Syrphidse and S b t 6 e .  
The orders Newoptera and Lepidoptesa have relatively few members in MW&W habitate 4 
the fnrnilies Tabmhb, Syrpbidae and Strsfiomyidae have fohms with Laroae in aqastio habitat8 
and also in moist p h  which are not true freshwater habitats. At the pmamt tims it is nof paswile 
to eeprate those £orma living in fiwhwater habitats. Short diagmxm of six addifiansl sre 
given, namely, the Dixidae, Psphnbdm, Tabanidae Sbtiomyidae, I3bgionidae end ~~. 

gbgesrepro*lor~~taandEph~p~larp.rrsdcmn~tbefPmifgla*ef. 
A n ~ p t h a a b e a n m a d e t o m e k e f h s ~  mom oorm WaPtsdemli~g 

. p e o ~ r i t h & ~ ~ ~ h m n s ~ o f o a n s s i n d u d s d ,  bntin&=rhia r d a  
in diagpoeis of I d  gems and a p i e o  have bmm cited. 

~ h e f r e d i r i r r g ~ r o t o s a e , ~ ~ ~ J n e a n s ~ ~ ~ ~ a s ~ t h e ~ i e e ~ t ,  
have nevedthslese been recorded in some numbers. Two genem of edopamaitic ciliates are already 
known from Cerglon and a third T&b&u is almoet oerbidy m t .  The epdopwwitio species 
coasisting of the f4pomms andTrgpsmarrmssare pact id ly  nnknmm. TheH~osporidis (Sporozoa) 
ere of great impadan08 in that tbsJt oause serious epizootics among fishes both in cultare and the 
wildstate. N o s p e e i e s h e s a o f a r b e a n ~ ~ C e ~  T h e ~ f a P p a i s b e t t e a k n o w n  
and the literatme and a complefe specim list is given by Tripathi (1952). Thaee paranitee am found 
in the skin, gills and various interrnal organs. The 0th spommm group f d  in fishes are the 

T b g g a r e b l o o d p a r s s i ~ a n d a s ~ a s B n o l w n d o n o t ~ t o ~ a a a e ~ ~  =- (Mgopho18) am no6 meoxtunon in fi.hsa buti tbas is d y  on, 
r e o a r d , T q p a a m m a ~ ~ % r u n d W ~ h H e ( e ~ f d i d , .  

Meremom 
Cpa-,aa.iws. awolls~rawss-?~adis~-w(-ipmst..od-)pobl~lbbd 

dming the yecolIQ38-1950. Rec. hban Mpl(. 61,4917-480. 
DOBBU, C. 1910. On eaarre pem6i& Frotmos from Ceylon. Spolia Zeylen. 2.66-87. 

EfAmsm, 0.1932. Die rhi5opda der Dmibdmn Lbmt3lo&dm samd8 ExQ&&hL ikah. fur 
E- n, e ? ~ .  

NAXDW,H.V.~W~. ~ ~ t b e f r s a h - a r s t e r P r o ~ o f 8 0 n ~ I n d i a L E n g ~ i d b .  J.ZeoL80c.ladi.14, 
88-92. 

Q'BIPASIU. Y. R. 1963. €+dim oo pueeitea of Indian f i&a I. Protam3 ' -r i thrahsst-  
b l o f ~ ~ ~ b e d h o m I r d i . s f . h r  Reo . -m(1 .88 .  

LsctPra. l;oobgg D-&, Univarniw of S i i .  lW0-64. 



FRESHWATER FAUNA : SC'PPLENENT .' 

Phylum-PLATYHErnHES % -  

A general diagnosis has already been given in the " Guide ". In this supplement the parasitic 
:ruut'.' Trematoda and Cestoda occurring in fishes will be dealt with. 

Class-Trematoda ' 

Ecto and endoparasit~c forms are common in fishes. The Ceylonese fauna is practically 
urlknown. The recent work of Gussev (1063) has shown both a rich and varied fauna of Monogenea. 
Vntil this work opptti.~red not a single species of Monogenea had been recorded. He recorded twent'y 
species of which nineteen were new from a small sample of eleven species of fish. The Monogenea 
itre of considerable importance as disease agents in fishes. 

Of the Digenea there is only one record Trawuersotremu patialeme metacercaria from Macro- 
podus cupanu8 and a, doubtful record of Clir~ostornum piscidium Southwell and Prasad from " Wandus 
t ~ a d u s  ?': 

2 

s o  Aspidobothria have so far been recorded. 

' '  '&e Indian fauna of these three groups is far better known and some of the more impmtan4 
papkirk are given in the references. The various types of trematodes are illustrabd in 14 

geglbbese and Indian genera. , ( I  I " 
TheTmmato& %re divided into three sub-chases. They are given below with a short dhp@. 

W1:dncker if present weak. Have paired adhesive structures at the anterior enid. Adheaivee 
disc at pcWm4o-r end p>ovided with hooks. paired excretory pores opening anteriorly. No a)tflg~+tion 
of hosts. 

e.g., Bactylogyms (Fig. A 1.) 

Dactylogyroides (Fig. A 3.) 

' 1v6 oral sucker. So  paired adhesive organs at anterior end. Ventral sucker *US. 
sub:$ivide+ ~r~smaller suckers within. Xo alternation of host. 

j 6.2., Aspidogaster (Fig A 3 . )  

, f 

Oral and ventral e e r s  usually present. No hooks. Excretory pore posterior, ~ m t i o n .  
of hosts, one of which is mually a mollusc. 

Two groups of Digenea occur in fishes. 

Gasterostomab : with the mouth situated near the middle of the body. Oral suoker not in 
communication with the gut. 

e.g., BucepWu8 (Fig. A 4 . )  

I Rososomata : Oral sucker in communication with gut. Pbaed at or near anteriw Qd.' ' 
' e-.g., Tmmversotrema (Fig. A 6 . )  

Ophichchia (Fig. A 5.) 



Trematodes recorded horn Ceylonese Freshwater Fishes 

Parasite Elad 

-4ncyhdiecua jaini Gussev 
d /~cyrocephalus aequalis Gussev 
-4ncyrocephalus danicunii Gussev 
-4 nc yrocephaluu danioniv Gussev 
.-I t~yrocephalus esmi Gussev 
-4 i~cyrocephal us etropli Gussev 
4 ~tcyrocephdw hetemmhoris Gussev 

-4 ncyrocephalus kirtisinghei Gussev 
-4 ncyrocephalus rasborae Gussev 
-4 ncyrocephalus t r ip th i  Gussev 
Ceylonotrenaa colombensis Gussev 
Dactylogywa aequipinnati Gussev 
Dactylog yrus curiosus G w r  
Dactylogyrw dor9aZi.9 Gussev 
Dmtylog ytu: fernandoi Gussev 
Dactylog yrus saranae Gussev 
Dffitylogyroih binzaculati Gussev 
Dactylogyroides macracanthzls (Tripathi) 

Dactylogyroid~ vittu.ti Gussev 

I l l ~ o n e s  kdetiw 
Rasbora daniconiua 
Rasbora &nimiw 
Dar~io aequipinnatua 
Esomw clanrim 
Etroplus suratensis 
Rasbora daniconiw 
Rasbwa claniwniw 
Rasbora daniconiw 
Rasbora daniconius 
Etroplus suratensw 
Danio aequipa'nnatw 
Rasbora daniwniua 
Puntius (107sdi.9 
Puntius dor8aEis 
Puntius saranu 
Puntius b i m u l a t w  
Puntius fllanaentom 
Puntius sinha& 
Punt iw  sarana 
Puntius vittatw 

DIQENEA 

CEimstomum piscidium? Southw. and Pras. Xa7Pdus nandua? 

(only metecercaria known) 

gills 
gills 
gills 
gills 
gills 
gills 
gills 
gills 
gills 
gills 
gills 
gills 

, gills 
gills 
gills 
gills 
gills 
gille 
gille 
gills 
gills 

intestine 

skin 

Class-Cestoda 

They are not common in freshwater fishes. The three species recorded eo far probebly mpreaent 
a high proportion of those present and one of them~Bothriocepiucluagowkrmg& Yeh appesrs to have 
been introduced into Ceylon recently with fish imported for stocking. The species recorded from 
Ceylon are- 

Family-Bothriocephalidae 

B o t h h p M u s  gowkonq& Yeh (Fig. B 1.) from Puntive ~ a r m a  

Family-Ptychobothriidae 

Senga l u c ~ 1 ~ s i s  Johri (Figs. B 2, 3.) from M ~ ~ t n b e Z w  ammt'w 

Family-Proteocephalidae 

Ganges& benpkllsis (Southwell) (Fig. B 4.) from W d h g o  

Another family p d b l y  repmwmted in Ceylon are the Cargophyllidae. 4 -ted 
forma and a wmmon genus in South-East h i a  is ~ t ~ .  
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BYOHOW~KY. B. E. 1967. Momgene@c tmmmtodea, their systematics snd phy10geny. (English trsds ; Arner. 
Inst. Biol. Soi. Waehington) 627 pp. 

G 8 a m ,  B. S. 195%. Studies on the tirematode fauna of India. Pert I Sub& Monogenea. W. Indim 
Mus. 61,113-208. - 10536. Studies on the trematode h a  sf India. Pert 11 Subslase Aepidogzmtms. Rm. Yndimn 
Mus. 61, 20!+230. - 19530. Studies on the trematode fatma of h d k  Part 111 Sub-olses Digema ( G r & e ~ a t a ) .  
Rec. Indian Mus. 61, 231-287. - 195%. Studies on the tremtode feuna of India. Part IV S u b - a h  Digenes. ProSosto~te (A 
reviaion of the Hemiuroidea from the Indian Region). Rec Indian Mus. 61, 289-393. 

FEBNUDO, C. H. and FURTADO. J. I. 1963~. Some studies on helminth p8rnaib of freshwater  MS. Proc. 
First Reg. Symp. UNESCO Trop. Parasites (1962) pp. 293-301. - 19636. A study of eome helminths of freshwater fishes in Ceylon. 2. P~uesifenk. 23, 141-163. 

G ~ A .  S. P. 1961. A reference list of tremat.de parasites of freshwater of India, with a dhussion of their 
systematic position. Indian J. Helminth. 13, 35-60. 

Guss~v, A. V. 1963. New speoiee of Monogenoides from fishes of Ceylon. Bnll. Fieh -M. Ptn. Ceglm, 16, (2) 
63-93. 

TRIPATHI, Y. R. 1957. Monogenetic trematodes from fishes of India. Indian J. Helminth. 9. 1-149. 
YEE, L. S. 1956. On a tapeworm Bothtiooelcaltce g t n u ~ e ~ w  n. sp. (Ceatode: B o t h r i o ~ e ~ d a s )  from Ih.eeba 

water fishes of China. Acta Zool. S ' i t a  7,69-74. 

P~~~u~-ACL?ATHOCEPHALA 
(Spiny headed worms) 

Endopruasitic forms found in all classes of vertebrates. The body b divided into an anterior 
portion (p re~~ma)  made up of a spiny proboscis and a neck. The proboscis crtn be withdrawn into 
a b t h .  The posterior portion consists of a trunk. There is no alimentary canal. A pair of sfrue- 
tures called lemnleci project from the junction of the presoma and tnrnk into the " body cavity ". 
The sexes are separate. The testes are paired and the accessory glands consist of cement glands 
and a Saefftigens pouch. The ovary breaks 'up into masses of oella which lie in the genera1 body cavity. 
The eggs pass out through a complicated apparatus by an opening at the paeterior end. The life 
cycle involves an intermediate host which is usually an arthropod. 

Two species have so far been recorded : 
Z&nechiwhynchw hgin-lis Fernando and Furtad0 (Figs. B 5, 6.) from Xystw WW. 
PaUisentie mgprens is  Bhalerao (Fig. B 7.) fkom OphiocepMw straw. 
Both these species were found in the intestine. 
It ie likely that the common Indo-MaJayan genus Aca-is dm oe!cm hl Ceylon. 

FBRNANDO, C. H. and FWTADO, J. I. 19638. Some studies on helminth parasites of freshwater fishes. 'PW. 
First Reg. Symp. UNESCO Trop. Parasite (1962) pp. 293-301. 

~ B W ~ ~ D O ,  C. H. snd FURTADO, J. I. 1963b. A study of some helminths of freshwater fiebee in Ceylon. Z. Pera- 
Si- 23,141-163. 

Qo~vaw, Y. J. 1959. Le phylum dea Acanthocephala. Deuxieme mte-La clesee dee lhmanthooephala (VM 
Qeeve 1936) Ann. Perasit. hum. comp. 34. 5-61. 

Recards of both free-living and parasitio form are at present very iagm:'' ' ~tx twWw 
are very -on in k h w a t a r  bMtats .  The we of suitable extrection techniques wil l  s h ~ w  their 
abtnuho6. The. orders of Nematodtt found commonly in freshwater habitata or para&tie in fishes 
ate gives, with 8 &ort &qpoBj, and 113wtrations of South-%st Anian &mm. Short note8 @m @VB~P 
on the pardtic species recorded. They are listed together with the hosta.8 



Oesopbgus with two broadened portions, the anterior oorpns and the posterior bdb 
a thin isthmus in between. No buccal stylet. Includes free living aapmphptic forms, e.g., RAabditir 
(Fig. C 1.) ; Diplogaslero des (Fig. C 2.) 

This order aJso includes the Strongylina (true bursate) form in(t1uding the hookwonna d 
\ 

their numerow allies and the Ascaridina (Ascaris, " the roundworm "). All of these are p d t i o .  

Onier -Sp~da  
* 

No buccal stylet. Oesophagus usually with an anterior muscular portion ssd a posterior 
glandular portion, without bulbs or isthmus. Paraaitio in vertebratea. Require intermediate host. 

Three genera have been recorded from freshwater fishes in Ceylon, C-nw (Fig. D 1. 
1 A.) with a, buccal capsule having two distinct valves with vertical thickenings,, Zeylaraema 
(Fig. D 2.) similar to Cam.dhnw except that the buccal thickenings have teeth and Pro- 
ca&nua (Fig. D 3, 4.) with a continuous buccal capsule. The liarvaa are found in copepods 
and small fishes. 

. . Family-Hedruridae 
Female with a ( t h w ~ c  posterior sucker. Larvae in freshwatar &ah&.. Adpltts in Fishes 

Amphibia and reptiles, e.g., Hedmrk (F5g. D 5.) 

Head with four cephde bristles w& back from labial pep&. Oesophap with asterlor 
and t e rmid  bulbs. The latter may be h n t .  No buccal stylet. 

Cuticle often with bristles. Oesophs$ua cylindrical. With or without terminal bulb. Ends 
of oesophaged radii convergent. No bncaal stylet. E'ree living. 

e.g., M0110h@em (Fig. C 4.) 

Order-Chromodori(la 
Head with papillae or bristles. Oeaophsgw with or without terminal Mb. 

int&inal valve kiradiate or verticdy flattened. No buccal stylet. Free living. 

e.g, M d r - a  (Fig. C 6, 7.) 

Order-EiWpma 
Head with many s h .  OeqhgeaJ glands opening in region of stw~. No b ~ &  

I h e  living. 

e.g., Tobn'Zw (F&. C 8.9.) 
Adimlahw (E'ig. C 18.) 
~ ( m g f L C 1 0 ~  



FBESHWATER FAUNA : SUPPLEWENT 2 

Order-Dorylaimida 
No setae on head or body. G l a d  within oeqjhagns. Stoma with teeth on wall or with 

buccd stylet. Very common in freshwater hebihta. 

eg., DoridQimue (Figs. C 12-14.) 
Mmurnchus (Wig. 0 16.) 

Order-Dioctophymida * 
Large forms. Female with a single ovary. Male with a -1e spide. P d t h  in * 

bratea; h r p e  in fishes and amphibians. Adults in birds and mammals. 

e.g., EuSeamgyZd&es (Fig. D 6.) Larva 

Order-Trichos yrindda 

No setae, alimentary c a d  degenerate or forma a narrow one-celled portion in th anterior 
region. Parasitic. 

h unidenfified mermithid was recorded by Weerakoon and Sammaginghe (1958) from a 
ohironomid. A common Eat ic  genus Hydromermis found in ohironomids is ahown in (Figs. D 7-9.) 

List of Parasitic Nematoda reeorded from freshwater Bshes in Ceylon 

C-w ceyhntm& Fern. and Fur. 

~ ~ ~ i d e e  8p. ( M a )  

Hedvwis sp. (lava), Gh8ogobius giuh 
Ompok b i w w  
w-0 mu 

P r d n w  mfw Fern. and Fur. H e t e r v -  j d i e  
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Ph y lum-ANTELIDA 

Family-Aeolosomatidae 

A o e b m  terwrium ~ihmarda is of doubtful validity. Probably refers to Aedm- bnga- 
leme Steph. a common Indo-Malayan species. 

Family-Tubificidae . 

Limnodr?'1w b f l M  Clap. Deleh Gmnoddzur eocdics which is a s p o n p  of the above 
species. 

Class-Hirudinea 
ZknieobdelZa arugwmmis De Silva 

DE SXLVA, P. R. D. H. 1963. Z ~ e k i n W l a  wugamnsie gen. nov. d sp. nov. from A m  Kelapn, Eaetern 
Province, Ceylon. SHia  Zaylan., 30.47-53. 

NAID~,  K. V. 19628. Studies on.the freshwater Oligochaeta of SouthIndie I. Aooloeonultidae and Naidides, 
Part 2, J . Bombay nat. Hit. Soc. 59, 131 - 145. 

- 1962b. 1Sbadiea on the fmhwater Oligochaeta of South India I. Aeo1080matidse and WOididse, 
Part 3, J .  Bombay nat. Hist. Soc. 59,520-546. . - 1962~. Studies on the freshwater OIigochaeta of SouthIndia I. A e o l ~ t i d e s  d Naididaa, 
Part 4. 3. Bombay nat. Hist. Soc. 59, 897-921. 

- 1983. Studka on the freshwater Oligoohaeta of South India I. h-ti& and N m  
Pert 6. 3. Bombay uat. Hist. Soc. 60, 201-227. 

Order Anoatra~~ 

S t r e p i m s ~ w  @nifer Gmmey. 
not Stegocep- qinifer 

L B  @el (DIM) 



FRESHWATER FAUNA : SUPPLEMENT 2 

Sub-Class-Ostracoda 

There we so many omissions and corrections in the specie6 list that a fresh list of Ceylonese 
species is given. 

Cypriceruus reticdatw Dadsy 
Cypridopsis aasidlis Sare 
Cylpridqds gEobosa Brady 
Cypridopsia marmorata Brady 
Cypreeta globdwr (Sars) 
Cypreeta minm (King) 
Cypria purpurwcens (Apstein) 
Cyprimtw cingaknsis Brady 
Cyprinotus dentatonaargindw Sars 
Crypris furfuracea Brady 
Cypris granuhta %day 

Cyp& h a E ~  Brady 
Cyp& luxata Brady 
Cy* modifem Brady 
Cypris tenuieauda Brady 
Cypris subgdoboaa (Sowerby) 
112imypia awtraliensis Sers 
A T o t a l r ~  entzi Daday 
Psueudocypris sp 
Stenocypria eeylonh D&j 
Stemcypris major (Baird) 

Order-Decapoda 

3lacrob~achium kistensis (Tiwari) 

BEHNINCI, A. L. 1941. Kladotsera Kavkaza (Cladocera of the Caucasus). Tbilisi Gruzhredgiz, 383 pp. 
Bmsjr, V. 1909. Uber die mikrofauna Chinesicher und Sudwiatischer Susswasserbules. Arch. fur. Hydrobio! 

4, 407-224. - 1960. Contributions to the freshwater fauna of India, Part I, Rec. Indian Mus. 48, 1-28. 
 OLE, R. W. AKD FERNANDO. C. H. 1963. On some fresh m d  brackish water crustaceans from Ceylon. Cruet- 

aceana 6, 101-109. 
HOWE, H. V. 1962. Ostracod Taxonomy. Loursitlr~e State Clliv. Press. 366 pp. 
JOHNSON, D. S. 1961. Notes on the freshwater crustaces of Jlalaya - I .  The Atyidae. Bull. Nat. Mus. Singapore 26, 

120-153. 
1963. Distributional and other notes on some freshwater prawns (Atyidae and Palaemonidee) mainly 
from the Indo-West Pacific region. Bull. Kat. Nus. Singapore 32. 

~ D E R ,  F. 1941. Contributions to the morphology and taxonpmy of the Branohiopoh Anostraoa. 2001. 
Bidrag fran Tippsala 20, 1-302. 

' F I ~ A R I ,  K. K. 1962. Diagnosis of new species and sub-species of the genus Palaemol, Fabricius (Crustaoee: 
Deoapoda). Ann. Mag. nat. Hist. (12) 5 ,  27-32. 

-- 1956. Distribution of the Indo-Burmese freshwater prawns of the genus Pahemon Fabr., and its 
bearing on the Satpura hypothesis Kat. Inst. Si. India Bull. 7, 230-339. 

--- 1961. Occurrence of the freshwater prawns fifocrobrachhm latimanua (Von Martens)' in India and 
Ceylon. Crusteceana 3, 89-104. 

The earlier records of Ceylonese species in the references given below are in most if not all 
asses doubtful. Often they refer to species complexes or are not good species. Two truly aquatic 
genera are certain to occur namely SminthuricEes and Isotomurus. A number of other genera wnmonly 
found either on the edges or on emergent vegetation include :-Hypqmtrura (one species 8. c a m -  
unis (Folsom) is pantropical and often aquatic) ; Onychiurms, Proisotoma, iimi&irc ; ~ c c o t e r '  ; 
and Saliw.  

I am indebted to Mr. D. H. Murphy, Zoology Department, university of Smgapore, for these 
comments on Ceylonese Collembola. 



l h ~ ~ s c r w ,  E. 19%. &*he Cofiemboian III. Treubicr 8, 446-481. 
----- 1929. Bii- d~lllbolm VOR ~d-Tndian. Rev. S& Zaal. 36,2B9-2$2. 

1931. Eyppbib ~Ilembolen sns Niederlan~m-- A& fur $ydmbioL &pp&Ngl 
472-4w. . ', 

h z s ,  k D. 1912. On -e CWeunhola from Mia, B- .nd Cqdon. Bpo. Z *  Boa. .&od. (i$B) &a, 
. R I T ~ ~ ,  W. 1910-11. Neue thpamren and Collembobn von Ceglop llnd Bombay. hna Wis~ Net. Itjst, 

HofEmus. 14,37%-398. 
SALXON, J. T. 1951. Keys end bibliography to the Collembola. ZooL PPM. Victoria Univ. Cdl., N. W d f d  

No. 8, 82 pp. 
- -  Eeys a d  bibliography to the C o h b o l a .  ZooL PubL Vio- Uaiv. Con., N. zdnzd, No. 20,w pp. 

Family-Hydrometridme 

t I y d r m & a  lirsoatu Each. 

Family-Veliidae 

RkqwJicl ceyECG~k W d b .  
Tetrarip& muam (Kirk). 
Delete B ? t u g d b  7tigriaans which is Ethiopian in distributim. Tetepi.9 rawaaa has been 

referred to as Rhugtmelia ravarw in the " Guide ". 

Family--Gerridw 

Delete CyZid-ud b&&mu&w 
C W W h  %Mneti 

Both these ars ~ynonyms of Cy1i-ub pod-. 
Delete Mettworia wkch is a synonym of M. di. 

Family-Notonectich 

Anbop pojedw Brooks. 

Miame&z q&&a Wrobl. 
M & d  fewwndoi Wrobl. 
iKicr- - i k  Kirk. 
vie- sp. 

B R O O ~ ,  Q. T. 196%. Three new 8peoies of A u d p  (Nobxetiidae, Heaniptero). J. %m& cmt. SIX. It6, 8gbL 

FETEWANDO, C. E. (in prees). A prel' ' aciynmt of the water bugs of the family CorixidaeinCbyh~ J. h b . e r  
nak Hist. Soe. 

~UNQHBMRD, E. B. a g ~ ~  E v m ,  N. E. 1934. The H jdrametridee af tihe Hnngehien N a t i d  sad otheP 
stadia in the family (Heaniptere). Ann.. Atus. net. Ifist. Htmg. 38, 31-112. 

H--, a B. AXD ~YL~TSUDA, R. 1962.  he genus Cgti- ~iebsr tba Eaeksn Ewirrpbsn. 
5. Univ. Bci Bull. 43, 83-111. 

IH 



~ N Q .  C. Y., rn FEBN-0, C.  H. 1962. The genw Arcisegv (Harniptera, Notonectidee) in Ceylon. 8. Bomb07 
net. Hist. &x. 59, 513-519. 

L ~ w ,  0. 1936. ~ i e  eltwwltlechen arten der Veliiden wttungen Rhagoudia und T&mripk. Arkiv. Zool. 
28, 1-6). 

V. DZ 1863.  eddy^ Catalogue des inseeteu de l'ile Ceylen. Bull. Boc. Net. Moecsu. 36, 1-63. 

WAG==, E. AND Z - & R Y . ~ ,  S. 1966. BeitFeg 5- systemat& der gattung ( 3 c h  1. (Hemiptera, Qerridee). 
Zml. Anz. 165. 177-190. \ 

WBOBI.WK~XI, A. 1963. N o h  on 8ome Ashtic * p i =  of Miaonedo Kirk. (Hetemptera, Coriridae) IP. B d .  
Acad Polon. Sci. 11, 283-287. - 1964. Notes on M i o ~ c t h m  from Ceylon. (Heteroptera, Corixidae) V. gull. Acad. Polon. hi.  12, 
166-170. 

Ephemeropteran larvae are very common in all types of freshwater habitats. Some occur 
in standing waters of lakes, ponds and even small pools. Others are sliim dwellers and occur even 
in torremtial stream. The Ceylonese fauna is poorly known. Members of eight familieg numbering 
17 species are on record, but it is likely that genera and even families have gone d e d .  The 
adults can be identified down to the family level using the key of Ulmws (1930). ,The keys of Kim- I 

mins (1942) and Macsn (1961) are useful for the nymphs. 
A key has been drawn up for the families (nymphs) of the Ceylonese Ephermeroph on reaord 

so far. 

, Key to the Families (nymphs) of Ceylonese Ephermeroptera : 

1. Body consists of large, smooth, ovoid anterior portion and a amall pa-skim portion. 
(Fig. E 1 .) 
............................... . P R O S O P I S  

........................................................................................................................ Body not so shaped 2 

................................ 2. Mandibles visible dorsally, extending beyond anterior margin of head 3 
Mandibles not extending beyond anterior margin of head ........................................................ 5 

3. Mandibks long, tusk shaped (Fig. E 4.) 
........................................................................ E D  2 

Mandibles short (Fig. E 2.). .......................................................................................................... ,4 

4. Legs short and stout (Fig. E 2.) 
................................................................ POLYMITmCHIDAE 
Legs slender (Fig. E 3). 
.................................................................. .POTAMANTHIDAE 

5. Outer tails with hairs only on inner side (Fig. 6.) 
................................................... .BAETIDAE 

................... Outer tails with hairs on inner and outer sides .................................................. .;. 6 

6. Seven pairs of gills (Fig. E 5.) 
............................................................... .LEP!rOPHLEBIIDAJ3 
Five or eix pairs of gills.. .............................................................................................................. 7 

7. Gills on segments 3-7, more or less equal in eize (Fig. E 7.) 
.......................................................... .EPHEMERELLIDAE 
Gills on segments 1-6, second pair greatly enlarged (Fig. E 8.) 

. ..................................................... CAENIDAE 

The following species have been recorded from Ceylon :- 

Family-Prospidamidae 
Prw* sp. 



Family-Potamanthidm ' 

Baetis coweutm (Hagen) 
BmtM f e r n i d i s  Etn. 
B&& sdidw (Hagen) 

Family-Leptophlebiidae 
dtcclopMebia annuEa2cr (Hagen) 
L4t.uL2pAlebia; fasciatw (Hagen) 
Atdophlebia j e m d i s  (Hagen) 

C h o n  wmrginale (Hagen) 
Procloeolz bimm&um (Etn.) 

At*&& bprhnt?.? (Walker) 
ThranZw B6gnattLe (Bagen) 

f 

Family-Ephemerellidae 
T%oganodea major Etn. 

Family-Csenidae 
Caenia p r p ' h  Walker 
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Only four species have been recorded so far, namely- 

Neoperh a n p h t a  (Walker) Panoperla t&acea (Hagen) 
Pawperla l h s a  (Hagen) Tetropim fdge~cer~8 ( E n d e r h )  

Recently Professor Per Brinck of the Zoo1ogical Institute, University of Lund, oofieded Pie- 
coptera from Ceylon. He informed me in reply to my queries about Ceylonese species that Neo- 
perla angulatrt will probably remain unchanged whilst the others are very likaly to need alteration 
when his material is worked out. 

NeqiperZa in shown is Fig. F 1. 

Reterenees 
CLASSIN, P. W. 1947. A catalogue of the Pleaoptera of the world. Man.  Univ. Agric. Expt. Ste. 232, 1-s5. 
HAGEN, H. A. 1858. Bynopsis der Neuroptera Ceylons. Verh. g. K. Bot. 2001. Ges. Wein. 8, 475176. 
b l r ~ m s ,  D. E. 1950. Some new speciee ofaaistio Pieooptere. h. Mag. nat. Hist. (12) 3,1177-199. 
;ECLAP~LE~, F. 1909. Vorlaufiger Bericht uber exotische Plecopteren. Wein. ent. Ztg. 28, 216-232. 

1923. Collectione zoologique du Baron Edm. de Selys Longohamps. Plecoptsres II Pam. Perlidaa 
4, 1-193. 

W-, F. 1852. Catalogue of the specimens of neumpterous insects in the collections of the British M m ,  
Part I, pp. 136-192. 

The general features of odonata larvae have been given in the " Guide " p. 93. Lieftinck 
(1955) has given a synopsis of Ceylonese species. The present list is essentially the same as his except 
that the order of the species is different and no sub-family divisions are given. The larval fo- 
are not well known in many cases but some have been described in the literature given below. 

A key to the families of Ceylonese Odonata larvae has been drawn up by Mr. J. I. Furtad0 of 
the Zoologg Department, University of Malaya, and is included. 

Of the 106 species recorded from Ceylon 42 are endemic. For quick reference a table has been 
drawn up with the numbers in each family and the number of endemic species. 



Key to families of Ceylonese Odonata iarvae 

1. Larva slender, usually with cylindrical abdomen not widening b h k l  thorax ; cercibranchiate, with 2-3 cauda 
appendages (gill lameliae) projecting externally from tip of abdomen ; 
Suborder ZYGOPTERA or damselflies ; .................................................... ?3 

Larva stout, with abdomen somewhat widened behid thorax ; proctobreboohiate, without external 
caudal gills but with numerous gills in a rectal gill-chamber ; anua surrounded externally by an anal 
pyramid cons~ting of 3 pointed valves (1 m e d i o - h a 1  and 2 latero-ventral) and 2 lateral cercoids ; 
Suborder ASISOPTERAordragonflies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

2. -Anteurn1 segment 1 ay long as or longer than remaining 6 segments ; labial ma& without s e w  ; ............. . 3  

Antenna1 segment I much shorter then the remaining segmenta combined ; labial mask with or without 
setae; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

3. Median lobe of prementum with a deep open apical cleft ; lateral lobes of prementum (labial palps) narrow, 
with distal margin deeply incised and a long movable hook ; long and slender larvae, with long spidery 
legs and elongate caudal gills : .......................... CALOPTERYGID BE = AGRTONLD AE) 

-- .................. Median lobe of prementum with a shallow closed apical cleft ; labial mask fiat. .4  

4. Caudal gills saccoid with acuminate terminations; 7 pairs of lateral abdominal gills prese-~te; lsrva of robust 
build ; labial palps narrow and terminating distally into 1-2 teeth and a long movable hook ;. ......... 

EPALZAOIDAE - 
Caudal gills consisting of 2 long sharply-triquetral lateral spines armed with strong spineg, and a 
rudimentary tria.ngul&r medio-dorsal gill; 1-4 head subtriangular, strongly ~rojecting in front : 
labial palps narrow terminating distally into sharp and a movable hook ; . . . .  CHLOROCYPHIDAI 

5. Jledian lobe of prementum apically cleft ; ......................................................... . 6  

Median lobe of prementum apically entire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .8 

6. Prementum s u b k k g d m  to ckviform, distally concave ; labial maek with setae on prementum, palp and 
movable hook ; labial pa.@ distally expanded and terminating in movable hook and teeth ; caudal 
lamellas elongate, with main trachea pmallel and secondary trachae arising at right angles to main 

.. stems ; larvae elongate and slender ............................................... .LESTD)AE 

- Prementum subpentagonal, short and flat ; setae absent on movable hook ; secondary tracheae neyer 
misingatrighta~lglestornahstems ........................................................ 7 

7. Premental and palpal setae absent ; labium flat ; prementum large, somewhat parallel-sided ; labial palps 
relatively small ; caudal lamellse inflated into elongate oval sacs with acumimte tips . . . . . . . . . . . . . .  

PLAY STICTIDAE 

Premental and palpal setae present ; labium flat ; labial palp terminating into short md rebls hook 
and shortly-dentate distal margin ; gills slightly inflated, vertical. elongate-oval lamelfae, obtuse 
apically; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PROTONEURLDAE 

8. Premental setae arranged in single horizontal row ; palpal setae present. with palps distally dentate ; caudal 
gills petiolated basally, broadened apically, subnodate or denodate. with secondary tracheae arising 
obliquely from prunary ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .PLATYCNEMIDTDAE 

- Premental setae arranged in 2 oblique rows ; palpal setae preaent ; distal margin of p l p s  dentate s 
labium short and flat ; caudal gills hodate, subnodate or entire, with seoondary 'trs;ohe= ariBing 

. obliquely from main stems ; ........................................... .COENAGRIONIDAE 

9. Lsbid pdp zygopterous, fist, without setas ; labial palp narrow with long robust movable hook ; . . . . . . . . . .  10 
-- Labial mask broad, spoon-shaped (deeply concave), with numerous setas ; labial palps broad, with 

distal margin deeply incised, crenate or serrate; palpal set- present ; median lobe of prementum 
entire ; fore m d  mid tarsi 3-segmented ; antennae 7- segmented ; ............................. . I1  

10. Fore and mid-taasi 3-se@ented ; antenna 7-segmented; median lobe of prementum oleft apically ; palpel 
mtae absent except in Qytaewntb  ; ............................................ AESCHNIDAE , 

- Fore esd mid-tarsi g-aegmentad ; antenna 4-eebented ; medim lobe of pmen tum entire ; p l p l  . 
seteed>sent; .............................................................. QOMPHIDAE 

11. Abdomid length less than twice width ; long legged ; .................................. .CORDULIIDAE 

A b d o m i n a l  length greater then twice width ; larva stocky ...................... LIBELL7JLIDA.E 
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The species recorded from Ceyloq are as follows : 

Family-Chlorocyphidae 

Libellago &mi Fmaer 
Libellago $MI& (Selys) 

Family-Epallagidae 

E u p h  eplendens Selys 

Family-Calopterygidae ( =Agrionidae) 

Neurobask chinensis chinensie (L). 
Vestalis a p i d i s  nigrexens FrtLser 

Lutes divisa Selys 
Lestes &ta Selya 
L& qmcilis gracilis Selys 

Family-Platystictidae 

D r e p m t k t a  (Fraser) 
Drepanastkta awteni Lieftinck 
DrepaaOdticta digna Sel ys 
Drepanastida fraseri Lieftinck 
D r e p a h i d a  hila& (Selya) 
Drepanostkta Eanhnensis (Fraser) 
Dpepawticta mntana (Selys) 

Family-Protoneuridae 

Elattmeura rxmia (Selys) 
Eltctbnaurcl central& (Selys) 
Eldtmeura b w t i g m a  (Fraser) 

Libehgo greeai (Laidlaw) 
Libellap iddca (Raser) 

Lestes fnimtdh Selys 
Lestee pmmorm clecipkrur Kirby. 

Drepm&cta nietneri (Frtlser) . 
Drepno&i&z submollb9~ (Fraser) 
Drepaw~tic6a; sub-troph (Fraser) 
Drepanostkta tropics (Selys) 
Drepmsticta wall4 (Fraser) 
Platysticta apicalis Kirby 
Pldystida m c d a t a  Selya 

Elat2oneura tenax (Selys) 
Proohineura situ (Kirby) 

Family-Pwcnemididae 

Copera marginipes (Ramb.) 

Ackgrim O C G & ~  Laidlaw Ischnura aurora aurora Brauer 
AgtimrnM ftmina (Bssuer) Isdnura semqa le '~~~h  (Ramb.) 
Agrkmmmb lpygmoea (Ramb.)  on^^ atrocyana Selys 
C e r i q r h  t e t i h U a s m  (Brauer) Pseudagrion rnakhrkum p1.sserr 
C e k p i o n  wromal%ddianum (F.) Pseudagrion microeephlum (Ramb.) 
Comapkm m&yan*~m (Selp) Pseudagrcon t-u+c.ep ceylonicum (Kirby) 
Endhagma p w m m  Selya Mot-hapiole sp. 



.' 
C. H. FERNANDO 

A c i s m  p s a o ~ p i d e s  (Ramb.) 
Aethriamanta brevipennis (Ramb.) 
Brwhydiphx sobrim (Ramb .) 
Brachythernk m t a m i ~ t a  (F.) 
Bradinopyga gemimta (Ramb.) 
Cratilh lineata calverti Forster 
Crowthemis seruilia (Druty) 
DipLocdes nebub8a (F.) 
Diplocodes trivialis (Ramb.) 
Hydrobasihris c r o w  (Brauer) 
Hyaeothemis frustorjeri (Korsh.) 
Indothemis caesia (Ramb.) 
Indothemis lirnbata sita Campion 
Lathrecista miaticu' asiatica (F.) 
Macrodiplax cora (Brauer) 
.A'eurothemis intermaedia intewndia (Ramb.) 
Seurothemis tullia fullia ( h y )  
Orthetrum chrysk (Selp) 
Orthetrum ghucum (Brauer) 

OPthetrurn l u m i c u m  (Brauer) 
Orthretrurn puinosum neglechm ( b m b . )  
Orthretrurn sabina sabina (Drury) 
Orthretrum triangulare tr iayuhre (Selys) 
Onychothemis testacea ceylanica Rk 
Pantala.jlavescem (F. ) 
Rhodothemis rufa (Ramb. ) 
Rhyothemie triangularis Kirby 
Rhyothemis variagata variagatu (L.) 
Sympetrum jrmswlombei (Selp) 
T holymis tilkrga ( F  .) 
Tramea basihris b u r m h r i  Kirby 
Tramea 1inaba;ta &mil ta (Ramb.) 
Trithemis aurora (Brun.) 
Trithemis festiva (Ramb.) 
Trithemis kirbyi Sel) s 
Tdt&emb paUG$inervis (Kirby) 
@rockem& signda (Rarnb.) 
Zygonyz i r k  ceylanci (Kirby) 
Z y m m  pe$whturn Rsmb. 

Family-Corduliidae 

Family-Gomphidae 

B u m g m p h u e  pyrarni&dk sinuatw Fraser Ictinogomphus rapax (Ramb.). 
Cyclogmphue gpo&$ua Fraser Xacrogomphus lankanemis Fraser 
Gomphidia pearsmi fiaser Macrogomphus annulatus keberi Lieftinck 
Heliogomphua ceylpnicus (Selys) Megdogmphus ceylonicus ( Laidlaw) 
Heliogvmphue lyratm Fraser Yic rogmphw wijaya Lieftinck 
Hdiogomphus nietneri (Selys) Paragomphus henryi (Laidlsw) 
Heliogmphus walli Fraser 

Anax imwmcul$-om (Rsmb.) 
dnax  guttatus (Burni. ) 
dnax  indicus Lieftinck 

Gynacantha sp. 
Hemianax ephippiger (Burm.) 

Lieftinck, M. A. 1940. On some Odoneta collected in Ceylon with descriptions of new v i e s  and larvae. Ceylon J 
Sci. (B) 22, 79-117. 

-- 1951. The inrval charscters of the Protoneuridas (Odonata), with speoiel refereme to the genus 
S e l y s ~ u  Forster, and with notes on the Indo-Austrdi  genera. Treubia 21, 641-684. - Synopsis of the dragoxdk (Odonate) of Ceylon. Zool. Meded. Leiden 34, 67-87. 

- 1958. A review of the genus Idhwernia Selys in the Papuan region, with notes on colas lnrvsl fonns 
of the Plsty~~iemidae (Odonata). Nova Guinea (n'. 6.) 9, 253-292. 

1959. Consideration on the genus Lee8e.u Leech with notea on the cla$sification end demriptiona of 
new Indo-Amtdian species and larval forms (Odonsta Lestidae). Nova Quinea (N. 8.) 10. 137.171. 

- 1962. O d m t a .  Iasects of Micronesia 5. 95 pp. 
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orci-Trichopfxsa 

!ha 'bhbptera sne amongst thc commonest larvae in brge bodiee ef water. BSSrmy specier, 
also occur in fast flowing atresms including kmnte. The fiy1onem faum is relatively well known 
(adults), tm to the recent paper by S c U  (1858). The present list of species has baan compiled 
by Mr. D. E. Kimmins of the British M w  (Eu'at. Rist.) and includes eome from a p p w  by him 
in the prass. 

The Ceylonese s p w h  are 8s fo&ws :- 

Agape- ( ~ 2 a ~ ~  & b i d  
Agapelus apodhia Schmid 
Agape& ha~umta Schmid 
Agapdw ohiycc Kimmina 
Agaptw ram Schmid 

B d W h k  sptruZuT,& Schmid 
Bdwtrichia: hinip- Schmid 
Bdbtrichia d i p i t i g o h  Schmid 
BccliotPichics &waram Schmid 
Chysdrichia m n u m  Schmid 
Chysotrichia dolalugola Schmid 
Chysotridia hapitigola Schmid 
Chrysotrichia ~ t ~ o l a  Schmid 
Hydrq l ih  dikirilugoda Schmid 
Hydroptila kurukepetiya Schmid 
Hydroptiltt mitirigalla Schmid 
Macrostmfobia elau~alikandrc Schmid 
Y icmptiaa mihwhruwa (Schmid) 

C h i m a m  ctctinijem Schmid 
C h i m w a  akarawittrt Schmid 
C h k m  aurieeps Hagen 
Chkat-wm a u r i m  Kimmia8 
Chit3Dcar-m ceyaCa7tica Kimmina 
Chimturci circularis Hagen 
Chirnorra w n f w  h e r  
Chitnarra godagccma Schmid 

- l x p w h p k w M  
Di$iiw* mxm%m Bmb 
Dipamdopi8 steUQts Mcbhlan 
Arydiqkyhs abaya Schmid 
M@i@ylaz  &mnampriy~  %hid  
iVyd+phyk 1; k & g e g w  8cbmid 
~N@idphyla ttefylya Schmid 
Pabm~la;c;4ta hyagammeda Schmid 

Agapetus rawana S c h i d  
Agapetus r d i s  Hagen 
Agapetus s i b  Schmid 
Bpsilochorema difinG Banks 
Rhyacophila c a s b ~  Hagen 

0 

Orthotrichia indiea Martynov 
Oqdroptilu furmta Martynov 
Ozydroptih kMlawela Schmid 
Oxyethira bogamburp. Scbmid 
Oxyethira galekoluma Schmid 
Par(~,~tQetbia taEakaldma Schmid 
Plethus amogaimrsa Schmid 
Plelhus bodhikatuuxa Schmid 
Plethus cilrsmegh Schmid 
Plethus cursitrr ns (Hagen) 
Plefhus wkcwasadeszna Schmid 
Pseudoxythira asgdrikanda S o ' d  
Stcsctobia jishri Schmid 

Ch isnarra lankem Kimmins 
Ch imam lewisi Kimmins 
Ch i m r r a  sadhavnm Schmid 
C?, imrra  sepulchrdis Hagen . 
C,4 imrra  uvana Kimmins 
C i , i m m  wiRccrawel-a Schmid 
Cu nungiella ~ k u m b u r a  Schmid 
CpLuuqiella n i e t w i  Banks 

P02ypiWrpus a w a w a t h i  Scbmid 
Pdy@?opa m a t d a p a ! ~  Schmid 
P d y p h t r o p s  mtbigem (Wagen) 
Pdyplectrpus parakrawm Schmid 
Pseudmwur9ctipb fumxta Hsgen 
Pseudoneureeiipis nissunb Sehmid 
Psewheureclip~+i8 thupwrrw Schmid 
P s e ~ ~ u r e c l i p s i s  taatagoda Schmid 



Family-Pay chomyiidae 
. Aba~ia 47~~rgaritii;era Sehmid 

Eclaomus ceylanicus IldoseJy 
E c m u s  decthagamini Schmid 
Ecnomus helakanda Schmid 
Ecommu9 hinayancl S b i d  
Euwwrnus indicus Martynov 
Econwnus lohlapesada S c M d  
Econonaus pusanus Mosely 
E c m u s  saddWissa Schmid 
Ecnomus tenellus (Rambur) 
Emmaus & r i h  Schniid 

Family-Hydropsy chidae 
,-l ethulopkrcz sexpu net& (Kolewti) 
d mphipyche indim. Martynov 
Dipkctrora kirimaduhela Schmid 
Diplectrona d $ n a  (Hagen) 
Diplectrona papiUmima (Hagen) 
Diplectronella taprobat~es (Hagen) 
Hydropsyche fryeri Ulmer 
Hydropsyche katugahkanda Schmid 
Hydropsyche mlavsanka Schmid 
Hydropsychodes curmata (Martynov) 
Hydropsychodes galahittigma Schmid 
Hydropsychodes galapitikanda Schmid 
Hydropsychodes kirdmdawa Schmid 

Family Galamoceratidae 
Anisocentropw annuldcornis (Hagen) 
A nisocentropus brevipennis (Ulmer) 
,4nisocentropus decipens (Ulmer) 
Anisocentropus immunis McLachlan 

Family-Odontoceridae 
Marilia mi& (Hagen) 

Family-Leptoceridae 
ddicella agastya Schmid 
A d i d l a  biramsa Martpov 
ddicelb  ino (Hagen) 
ddi& najas (Hagen) 

' dthripsodes isurunauniya (Schmid) 
Athripsodina m r t p v i  (Forsslund) 
NietnereUcc .hageni Kimmins 
Oecetis biramosa Martynov 
OecetM ceybn im (Ulmer) 
Oeceiis dhutusena Schmid 
Oecetis fahieni Schmid 
Oecetis h m  (Ulmer) 
Oecetis his (Hagen) 
Oecetis lingua Schmid 
Oeci& d i g a m  Schmid 
Oecetis rnq- Schmid 
Oecetis naravb'tta Schmid 
O&is nediliata (Schmid) 

Ecnmnus uahcaba Schmid 
Padunklla ceylanica Ulnter 
PadunieUa mhanawana Schmid 
Paduniella muhindra Schmid 
Panduniella pandya Schnid 
PandunieUa sangramittra Schmid 
Panduniella subbakara Schmid 
Panduniella vattagamni Schruid 
Panduniella vikar.masi& Schmid 
Tinodes mitis (Hagen) 
T i d e s  pullulane Il'avas 

Macronem mdtifarium (Walker) 
X a c r m m u  nehulosum Hagen 
Jfacronema obliquum Hagen 
Hacronema pseudoneura Bhua 
Mucroaenul sepultum Hagen 
Jlacronem splendidum Hagen 
Oestropsyche vitrina (Hagen) 
Poly~laorphanis us ocularis Ulmm 
Pseudoleptonema ceylanicum Hagen 
P s e h k p l o n e m  gcdapitigama & b i d  
Pseuddeptonerna b i u k a n d a m  Sehmid 
Synaptopsyche nikalandugola Schmid . 

dnisocentropw ittikulama Schmid 
Ganonem elyakatuwa Schmid 
Ganonerna jalcata (Banks) 
C ~ n o n e ~ n a  p a l l i c m  McLachlan 

Oecetis nervisquamosa (Schmid) 
Oecetis punctatis.sima (Scbid)  
Ocetis sunutnasara Schmid 
Parasetodes m u l a l a  (Banks) 
Setodes anuradha Schmid 
Setodes argentoaurea Ulmer 
Setodes argentanigra Ulmer 
Set& inlensis Martynov 
Setodea iris Hagen 
Setales mahasem Schmid 
Setodes mhawansa Schmid 
Trimnodes cloe (Hagen) 
Triaenoda gazella (Hagen) 
Trimnodes lankaram Schmid 
Triaenodes ornata Ulmer 
Trichoselodes argen td iwta  Ulmer 
Trichosetdea meghawanabaya Schmih 
Triplectides ceylankcum Mosely 
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Family--(roeridae 
Goera ~ ~ n d a  8chmid 
Caera katugwtota Schmid 
&era kipithgoaa Schmid 

Family-Lepidwtomatidaa 
h o d &  fuscdcc @?8~80) 

Qoerodes ba&z Mos01y 
Goerodes m w t e n i ~  (Hagen) 

Femil y-Helicopsychidae 
H d h p q c A e  amaraeuathi Schmid 
HeEieop8ych-e rupa&hi Schmid 
Noleca maka Mosely 
Ndeea hpugowala dohmid 

Coera parag& Schmid 
Qarct vulpina (Hagen) 

Noleca kabaragola Sohmid 
Noleea koluandura Schmid 
N o h  nittimlum Schmid 
LVoleca watukaragoda Schmid 
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Order-Diptera . 
This order includes families with aquatic and non-aquatic larvae. In some both truly aquatic 

and semi-aquatic or detritus inhabiting larvae are found. In the '' Guide " no speeles list was 
given but the following fsmilies have been dedt wifh briefly, namely : Tipulidae, Culicihe, Corethridae, 
Chjronomidae, Heleidae, Simulidae and Blepharoceridae (Nematocera) and Syrphidae (Bmchycera). 
In this supplement the Corethridae are included in the Culicidae as a sub-family. Briefdiagnoses 
with notes on biology are given for the Psyohodidae, and Dixidae (Nematocera) and Stratiomyidae 
and Tabanidae (Brachycera). A few remarks are made on two other brachyceran families Rhsgjonidae 
and Sciomyzidae which have aquatic larvae. 

h list of species recorded is included for all the families except the Stratiomyidae, Syrphidae, 
Tabanidae, Rhagionidae and Sciomyzidae. The references cover relevant litemture in all the 
families mentioned. 

They are common in the larval and pupal stages in moist habitats arid many are truly aquatic. 
The adults are very characteristic, appearing like mosquitoes with enormously elongated legs. The 
larva has already been illustrated in the " Guide ", Fig. 10, p. 95. The Ceylonese record8 though 
numerous probably represent only a fraction of the species found. The absence of a generic revision 
makes the placing of species rather difficult since so many changes ha.ve taken place at various times. 

The Ceylonese records are as follows :- 

dntocha scclik.ensi.s &ex. 
Conosia irrorata (Wied.) 
Conosia minuscula Alex. 
Cryptolabis pollicis Alex. 
C yptolabis triquestra Alex. 
Ctenascroscelis ochripes (Brun.) 
Dicranomyia ab~ens Brun. 
Dicwnmyia colurnbim Brun. 
Dicrano~nyia fmcipnnis B m .  
D i c r a w y  b &sebtct Brun. 
Do1 ichopza guttunalis Alex. 
Dolichopeza piifera Alex. 
Dolichopeza sinhaJim Alex. 
Epiphragw &%pi Brua. 
Erioptera ornatipes Edw. 
Eupilaria sinhdica Alex. 
E upilaria taprobanica Alex. 
E upilarM thysantos Alex. 
Hexatoma albmtat& (Loew) 
Hexatoma M i a  badiu (Brun.) 
Hexatoma cystallqtera (Ost. Sack.) 
H e x a w  c t a m r i d e s  (Edw.) 
Hexatmraa fusm (Edw.) 
Hexatoma greeni (Edw.) 
Hexatvma huvnberti (Ost. Sack.) 
Hexatorna meleagris (Ost. Sack.) 
Hexutoma ocAripZeuds (Edw.) 
H e x a t m  phprh ina ;  (Ost. Sack.) 
Hexatoma pachyrhi- (Edw.) 
H e x a m  semdib Alex. 
Hexatow rqf thorax (Bm.) 
Hexatom 8GUhk3 (E~w.) 
H a a h m a  subnitem (Edw.) 
Hemtoma subpmn&tcc (Edw.) 

H e x a t m  tuberculijera (Edw.) 
Geranmyia jletcheri Edw. 
Gerwnmyia genitabides Senior White 
Gonornyia conchiformis Alex. 
Go?~myia  h d y s  Alex. 
Gonomyia lanka Alex. 
Gonmyia persimilis Alex. 
Gowmyia pictalis Alex. 
G o m y i a  pollicis Alex. 
Gononayia rohuna Alex. 
Gonomyia serendibensis Alex. 
Gymnates cyanea (Edw.) 
Gymnastes k a n d p m  Alex. 
Gyplanastes m y a  Alex. 
Gymnastes si&le Alex. 
Libnotes rotata (Van der Wulp) 
Libnotes notatinervis Brun. 
Libnotes poeciloptera Ost. Sack. 
Liblaoh punctipennis Brun. 
Libnotes thwaitesiaaa West. 
Limnobia albipes Senior White 
Limnophila simplex Brun. 
Longurio ewans (Edw.) 
Longurio z eyh i ca  Alex. 
Mitopem fivicans Edw. 
Xolophilus hndyensis Alex. 
Molophilus rachua Alex. 
Molophilua veddach Alex. 
2fobphilu.s wejaya Alex. 
Mobphilus yakko Alex. 
Nephrobna pleurinotata (Brun.) 
Otbiogasler wient&lL Edw. 
O r i w q a  cb~ignata Senior White 



Pa!+ph?bajfm%€& (Dot) 
J'mddph+ i- Bfex. 
Polpaera zeylanico e x .  
P 8 d i U p h  &tg& WW. 
P 8 d ~ h  mw. 
P8e€.lioph laeta (F.) 
P 8 & * h  tapbam (Walk.) 
Paeuddimvmphiza, zeykb~ka Alex. 
Rhab&n~&iz h d d i g n a  Alex. 
Styringmyia ceyloltku B m .  
Styringmyia c* oeai9aeta, (Spies.) 
Styrinqomyia f4yeri Bnm. 
Stfingomyia mca- Senior White 

T-ji3- Ost. Ssok. 
T f 3 - w h w k - h  
Tkrgp&m+ bregiplscrsp M w .  
mt-y@xm& sdkn8 ('Dd.) 
T ~ ~ i d j b h .  
Tipdm ceyhica Edw. 
T ~ ~ z t e s c e p 1 ~  Brun. 
Ti@ gracillina h. 
Tip-& t u n n m i  Edw. 
Tmteprhdia nigriapktak (h) 
Trentephalia pennips 08%. Swk. 
Trentephdia apkeri Edw. 
Trentepholia trendepkdi Wid.  

Althoagh uwfdly found in moist habitats, some species have truly aquatic larvae and pu ae 
The larva has a W y  been i l l e t e d  in the " Guide ", Fig. 15, p. 95. ?Ite larvae are scxne&a& 
flattened, lack prolegis and the body segments are divided into annuli. The head is s m l l  and the 
terminal end of the abdomen mually bears a circle of hairs. 

The Cey10n888 m~ & ~ 6  - 
Paychodcc gmimdda Brnn 
P~~~ Brup. 
Parabrmmtidla alhbaurdis B m .  

P a r a b m n e l k U c c ~ Z i s  Brun. 
Perimma ~proximcs B m .  

Some species are f o d  in highly polluted habitats like catch pits of latrine$. A very commo]s 
species in this habitat is a Pan-tropical species Telmatmwpw &@umdatw Say. 

This family includes the mosquitoes, phantom midges and some " gnats ". The mmquitoes 
belong to the sub-family C@ci-ssd the phantom midges snd gnats to Ghe s u b - h i l y  Corethrinae. . - 

The Cora-thrinae a m  re- by two genera CIPaobosmMI, which is truly planktonic and 
abundant in the larger kkes, and C<e_thre& found in a variety of habitats including marshes and 
pitcher plants (Nepenthes). They are char~terised by the prehensile antennae. 

The Ceylonese records are - 
C e  ~skt ioue Gilerr 
C o d m l h  iraepta (Amandale) (Fig. F 2, 3. ) 

C w  ~~ has shady been,illustmted in the "Guide" (Fig. 4., p. 96) 

The mosquitoes are all by the paired month brushes. They do not have prehensile 
antennae. In the anophelines the hairs of the head and thorax numbered in Fig. H 1. are 
used in specific diagnosis together with the palmate hairs which vary in shape and she. In the 
culicines the structure of the terminal segments of the abdomen including the siphon me of prime 
importance in specific diagnosis (Fig. G 1.). The comb teeth, pecten teeth, hair tnfte aad the 
distribution of various setae in this region m e  in diagnosis both in the culickes proper and moet 
other non-anophelines too. 

Mosquito larvae a d  pupae an, essentially inhabitants of shallow, still ' B I & ~  They live 
amongst vegetation and removal of this protection often means their eliminatian. A few speciee, 
e.g.,Awphde8ftu&ilis are foundin streams, but even here they live in the relatively'csLn bgwsters. 
Some live in coXections of water in leaf axil8 or fallen leaves, others are exdnsively found in pitcher 
plants. A number of species of Culicines are found in polluted waters. 
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FIG. G 
The mosquitoes are the best known group of insects because of their importance as transmitters 

of diseases. In groups known to transmit diseases like the Anophelines and Culioines muoh work has 
been devoted to the taxonomy and in recent years to the biology. The freshwater biologist often 
comes across mosquito larvae and should be able to identify them at least to the major groups. There 
are keys available for the diagnosis of the Ceylonese larvae in Carter (1925) asd Senior Wbite (1925, 
1927). The featnree used in the diagnosis of larvae are illustrated in Fig. G 1. for Culicines and 
Fig. EI 1. for Anophelines. Also the larvae of a few species are shown in Figs. G and H. 

The mosquitoes recorded from Ceylon have been taken from the world compilation of Stone, 
Knight and Starcker (1959). 

They are as follows - 
Aedes aegypti (L.) (F'ig. H 7.) A n o p f i  gigas var s i m J e ~  (James) 
A d s  albolateralis (Theo.) Anopheles hyreawm (Pallas) 
A& alboscutelIntw (Theo.) Awphele~ indmjlorum (Swell. and Swell.) 
Aedes alhtaeniaiw (Leimder) Anopheles jamesi Theo. (Fig. H 2.) 
Aedes aureostragtw var g r m i  (Theo.) Anophsles h r i  James 
A& aureostriatw var dusr~1:ranw (Bm.) Anopheh maculatw Theo. 
Ades  b~utEe4.%' Theo. Anopheles nigerrimw Giles 
A& chrysolineQdw (Theo.) Anophles pUidw Theo. 
Aedes gubernatoris (Giles) Anopheles pedhtaa~iatu.~ (Leioester) 
Aedes harveyi (Barn.) AnopheERs pseud&rbirostr&~ Theo. 
Aedes indicw (Theo.) AnopIwh ram~eyi Covell 
Ades  j a w i  (Edw.) Anopheles subpictw Graasi 
Aedes Eaniger ( W i d )  Anopheles tesselatw Theo. 
Aedes lankma& Stone and Knight A-huh vagw Donitz 
Aeda Ztmgiro8tris (Leimter) Anqphk8 varuna Iyeqer 
A e h  ?vwdw&li Edw. Armigeres aureolineatw (Leiceeter) (Fig, (2 6.) 
A& medipundatua (Theo.) AmLigeres mugnw (Theo.) 
Aedes niveus Ludlow Armigeres mimw (Edw.) 
Aede.s 9uadbopietw Ban. Amnigeres mbalbatw (Coq.) 
Aedes ckstentatio (Leicester) C& bahri (Edw.) 
Aedes pallidostdw (Theo.) C& bailyi (Barn.) 
Aeda pipersalatw (Giles) C& barradi Edw. 
Aedes p e u ~ i o f m c a a t w  (Theo.) C h  bitaeniorhymhus Giles 
A& p s - n h  Giles Cukx brevipbpis Giles 
A& regime Edw. C d . .  campilunnbi Carter and Wijewndera 
Aedes sca@hogoi& (Theo.) C& castrerupis Edw. 
Aeda secu&us Menon C& cinctellw Edw. 
Aedes simplex (Theo.) C& edmrdsi Barn. 
Aedes spermathaus Wijesuhdera Cdex e p i d m w  (Theo.) 
Aedes stenoestrw (Theo.) Culex fragilk Ludlow 
Aedes taeniurhynchoides (Christophers) C u h  fusectnw Wied. (Fig. G 4.) 
Aedes thomasi (Theo,) C& fwci:ifueatw Edw. 
Aedes vexam (Bleigan) Cdex fu.scocephalw Theo. 
Aeda vittatw (Bigot) Culex gelidw! Theo. 
Aedes w - a h  (Theo.) Culez Mifaxi Theo. 
Aedes yerburyd Edw. Culea: infantulwr Edw. 
Anopheles m i C u s  Donitz C& mdayi (Leimter) 
Anopheles a i t h i i  aitkenii James Culm mmmaE~er  (Leicester) 
A n o p f i  annanddei i&rrwptw Puri C u h  mimulw Edw. 
Amphelea aria* Van der Wulp Culea: minor (Leicesbr) 
Anopheles barbiroatris Van der wp Culez minuti&simu8 (Theo.) 
Anopheles cuEici;faci?.s Giles Cukx nigropunctatus Edw. 
Anopheles e a r a s  James C h  p U i & h a x  Theo. 
A q h l e s  ,flu&ilb James Cule. pipiens guinguefasciatw Say 
A~loy,hles gigcrs Giles Culez fatiguns (Figs. G 2, 3.) 
A?mpheles gigas vax rejutam Aha& C& raptor (Edw.) 



a. H. lmrtx- 

C u k  m & t W  (Xce~teal) 
C& shebbearei Bm. 
Culex spvkqwm (E~w.) 
Cdex &mnsis Theo. 
C u h  tritaeniorhpi&wa Gila (Fig. G 1.) 
Culex uniformis Theo 
C u k  vwax (Edw.) 
P i d b i a  chamberlain4 chmnherlahi Ludlow 
Picalbicc cha&rluini c h i p p w  (Theo.) 
Picalbia hyhri& (Leiwter) 
Picalbia intermedia (Barr.) 
Ficalbia luzonens&s (Lud~ow) (Fig. H 5.) 
Picalbia minima (Theo.) 
Heizmnnia greeni (Theo.) 
Hodgesia baityi Barr. 

Hodgesia maEayi Lei&* 
Malaya genuiroat&a Leicester 
Hamonk annulifem (Theo.) 
Mawmia  m&pm (Vm dm Wulp) 
Mansoniia indium Edw. 
M a m i a  u.n(fmia (Theo.) (Fig. G 6.) 
Opt-a amphe* (Gila) 
092-& am.y* wmt&& (Theo,) 
( h t w o m y i a  Eavithorax Bm. 
Toxwhynchites minim% (Theo.) 
Tomhynchites spleadem (Wied.) (Fig. H 4.) 
Tripteroides afinis (Edw.) 
Tripteroides arumides (Theo.) 
Tripteroides dqpeiri (Gunther) 

Family-Dixidao - 
They resemble mosquito larvae superficially but can usually be recognised in life by their 

characteristic U Shape. They differ from mosquito larvae in having discmte thomiio segments and 
two pairs of prolegs on abdominal segments 1 and 2. They are rare. One species has been 
recorded in Ceylon nemely D i m  zeybnica Senior White. Djxa is illustrated in Figs. F 4-7. 

Family-Chironomidae . 

The larvae are common in habitats with decaying organic matter. They often reach enormous 
numbers in suitable habitats. Many species occur in paddy fields in the moist soil. They form an 
important constituent of the bottom fauna of tanks and ponds. Some species are red in colour and are 
referred to as bloodworms. They are used to feed fish in aquaria. Many species are pale yellow or 
greeniah in colour. 

The records from Ceylon are only a small fraction of the number certainly found in aquatic 
habitats. They are as follows :- 

Cardiodadius ceyhnicus Kieff. 
Chironmus aUothrix Kieff. 
Chironmw ekctus Kieff. ' 
C h i r o m u s  fwcitarsus Kieff. 
C h i r m u s  gloriosus &ff. 
C h i r m u a  heptatmnua Kieff. 
C h i r m w  na'grmaargimtw Eieff. 
Chir-w pevichlorus Kieff. 
Chtonomw pmtiosus Kieff. 
Chitvmmw stpatipnnis Kieff. 
Chirorumvus sunvptuosus Kieff. 

Chironomus superbus Kieff. 
Chironomus v a r i i m i s  Kieff, 
Chironomus sp. 
DactyEocMius ce&nicw Kieff. 
Pentamura sp. 
Polypedilum nubijer (Skw)  
Procladius sp. 
Spaniotima sp. 
Tanypus annulatipea (Kieff .) 
T a n y p a  pa l t i d ip  (Kieff .) 
Tanytar8u.s sp. 

The larvae occur in a variety of habitats. . Some are found in moist soil, amongst moss and 
decaying vegetation. Some are truly aquatic. These foms swim with an eel-like movement and 
are often slender and live amongst vetgetation. The adults of some species-bite man and may be of 
nuisance value or even transmi6 parasitic diseasea to d o m t i e  animals and man. 
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Tbe Ceylonese records are- 

Bezzia iindecora KieE. 
Cal yptopogon gibbasa Wied. 
CdicoirEes anopklis Edw. 
CdicoidEes bilobatus Kieff. 
C d i d  oeylanicus Kiefl. 
C d k h  @ v & ~ s  Wirth and Hubert 
Culicoides pr(b$avescens Wirth and Hubert 
Dibezzia w y h i c a  Kieff. 
F o r c i p y i a  &ratu Kieff. 
Forc ipn  yia hirtipes Mei j . 
Forcipmyia jawbsoni Meij . 

Forcipmyia ZmgkIcM Kieff. 
Forcipmyia noctivaga Kieff. 
Forcipmyia o m d i m  Kieff. 
Forcipmyia gernipihms Kieff. 
Forciponayia simulaGns Edw. 
F o r c i p m y h  Eeff. 
Forcipomyia t W o w  Zeg. 
Palpmyia sp. 
Probezzia sp. 
Stilobezzia festiva Kieff. 
Stilobezzia inerrnips Kieff. 

There has been only two species recorded from Ceylon so far. The larvae inhabit flowing 
water and the adults are bloodsucking. Some species are known to transmit parasitic diseases to 
man and domestic animals and in these cases have been intensively studied. The larvae have been 
recorded in the branchiel chambers of potamonid crabs in Africa. 

The Ceylonese records are :- 

Bimlium drat- Meij . Simulium striatuna Brim. 

Only two species are known from Ceylon at present, namely. Hamatorhina bella Loew and 
Hammatorhim pulcra Edw. The Indian fauna has been better studied and larvae and pupae and 
adults of a number of genera are known. 

Family-Stratiomyiidae 

These larvae are flattened dorso-ventrally and appear like leeehes at  first sight. They are 
characterised by the circlet of bristles at the posterior end which may be in one or two groups (Fig. 
F 8.) These bristles when spread out on the surface act as a float. There is an opaque deposit 
of calcitim carbonate in the integument. These larvae are easily missed in collections because they 
are apparently lifeless. They are rare in freshwater collections. Only a few striatiomyid species 
occur in water; the rest are found in terrestrial habitats, hence no list of species is included. 

Family-Tabanidae 

The larvae of most species are semi aquatic whilst onlya few are truly aquatic in the immature 
stages. The adults are very common and some species bike man and other mammals. 

The larva which has already been illustrated ("GuideVpage 95, Fig. 1.) is elongate-snd tapers 
towards both ends. The body consists of a reduced head, three thoracic segments and eight 
abdominal segments of which the first seven bear small prolegs which are often greatly reduced. The 
terminal end of the abdomen has a respiratox y siphon. 

Many species have been recorded from Ceylon. The larvae are poorly known. 

Family-Rhagionidae (Leptidae) 

The larvae have a reduced head and each abdominal segment bears a pair of pseudopods with 
terminal spines. The last abdominal segment (anal) carries two hairy processes. T b  genus Aeerix: 
has aquatic l m a e  (Fig. F 9.) and a single species has been recorded fiom Ceylon, namely, 
Atherix labiatu Bigot. 



. -I 
'33~ head of 6he law8 is rudimentary. The segments bear paired La-tam1 pmjecGons in each 

T ~ B  last abdombud segmenfr has B two paim of flattened aM&wes. The coranwnerat 
genus i&iegdcm (Fig. F 10.) and although it has not been recorded &an Ceylon it is p ~ W 1 y  
fousd. O % k  speeies, e.g., SaIdi88lla are parmi tic in snaiils a d  a t ~ p t s  have h n  made to use ehsm 
to control snails which act as intermediate  host^ to trematodes byhtraducbg s~Gha,bln soi81g.pids. -. 
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Order-Hydracarine 

D d w u s  silvestri (Daday) 
Piarm dadayi Piersig 
Piona sp. 

DELDZE Pimu c~nghbuta and Lamienia f~lcipes 
Diphdrmtus silvestri has been referred to as 
~ ~ d r ~ h a n i i s  sibestri and Euputm eilvedri in the Guide and in Suppl. I respeofively. 

Two references which will be of use im determining Ceylonese species are given. 
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'a' 
Fig. A. (1) Dactylogyncs longici- Tripathi. Aftar Tripathi (1957). (2) Dactylosyr& v k .  After 

&mev (1963). (3) Aspidogoster idkw Dayal, After teruahan (1953). (4) Bueqhalw -M vema,  
After Chauhen (1953). ( 5 )  Ophichchis bbatmn Srivastava, After Chauhsn (1953). (6) Tr-~otr-. From 
Hymen : Invertebrata Vol. 2. 
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Figs. 10, 11 and 15 after Kreis (1936); others after Goodey (1963). All figures r e d r e .  



Fig. D. (1) C d h m  cylanicus ; fore part of body. 1A. Posterior portion of male, C. m?yhiOus. 
2 )  Beylanema anabantw ; fore part of body. (3) Procamallanus ; fore part of body. (4) Tail of Prooamdlimau8 
female. (5) Tenninal portion of Hdruris  larva (female). (6) Terminal portion of Ewtrongylidea larva (femele) 
(7) Anterior end of Elydrmernzis. (8 )  Hydromemnis. (9) Terminal portion of Hydrome& male. 

Figs. 1-4 after Fernando and Furtedo (1963a). 7-9 after Schurmam-Stekhoven (1954). All fig- wd1'8n. 
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Pig. E. (1) P r o s o ~ t ~ .  (2) Povilla corporaali. (3) Polamcmthua lutews L. ( 4 )  Ephemera w l g &  L. 
( 5 )  Thraulus. ( 6 )  Cloeon. (7) Ephemerella ignita Poda. (8) Caenis. 

Fig. 3 after Ulmer (1937) ; 1-4 and 7 after Eaton (1884-1888). 5, 6 and 8 from' unpublished thesis of 
Mrs. S. Karunakaren, Zoology Department, University of Singapore. 



Fig. F.'(1) Neoperla sp.; larva. (2) Larva of Corethrella. (3) Pupa of Oorethreh. (4). Dixa larva ; dorm 
view. (5) Dixa larva ; anterior segments showing prolegs. (6) Dim larva in position assumed in life. (7) Pupa 
of Dha. (8) Stratiomyid larva ; dorsal view. (9) Larva of Atheziz. (10) Larva of Sepedon. 

Fig. 1. From a drawing by Mr. Khoo Soo Ghee, Zoology Department, University of Singapore. 4, 6, and 7. 
after Pr& (1918). 6. Semidiagmmatic. 9. After Wesenberg-Lund (1953). 



FRESHWATER FAUNA : SUPPLEMENT 2 

Fig. G.  (1)  Siphon and terminal segments of C u l e ~  tr~rnniOrhy1u:ht~ larva. (2) Larva of Culez fatigatw). 
(3) Pupa of Culezfatigam. (4) Terminal portion of Culez f w ~ n u 8 .  (5) Terminal portion of Amigee~es wwdimm?ua. 
(6) Termind segments of Mmonia .  

Figs. 4 end 5 after Senior-Whi 



Fig. H. ( 1 )  Diagram of Anopheles head and thorax. The taxonomicaIly important hairs are named or num- 
bered. (2) Larva of Anopheles jam&. (3) Palmate hairs of sixth abd. segment of Anopheles j a w i .  (4 )  Tom- 
rhynchitea spleruiens ; terminal portion of larva. (5) Ficalbk Zzlzonensis ; terminal portionof larva. 6. Comb scale, 
( 7 )  Aedes aegypti ; t ermid  portion of larva. 

Figs. 2-5 After Senior White 1925 b, 1925. 
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A Guide to the Freshwater Fauna of Ceylon 
BUPPLEXENT 3. 

C .  H. FERNANDO 

(Department of BioEoSy, Uaivereity of W a t e r h ,  C a d )  

INTRODUCTION 

This supplement to the " Guide to the freshwater fauna of Ceylon " by A. S. Mendie and C. H. 
Fernando. Bull Fkh.  Res. Rtn. Ceylon 12, 160 pp. (1962) includes a number of additional records 
to the fauna and nomenclatural changes designed to bring the nemes of the Rotifera and Hydracarina 
up to date. This latter invloves a complete change in naming of Rotifera to keep in line with modern 
nomenclature synonomyaing species where neceaeary. A major study on the water mifes of India 
by Chok (1967) has necessitated considerable changes in the naming of Ceylonese ~pecies. Besides 
the Rotifera and Hydracarina the Hemiptera-Heteroptera have received attention as regards the 
Corixidae and new generic and specific records from published and unpublished material has been 
included. 

A major difficulty in studying freshwater animals (for that matter any animals) is the lack of 
suitable illustrations of local forms. An attempt has been made to fill this gap for the Itotifera and 
Turbellaria. It is hoped that in future supplements other groups can be similarly dealt with. 

TURBELLARIA 
Rhabdocoela 

Only two species are on record(see Guidep. 40). In the present paper three cosmopolitan species 
belonging to genera most likely to be found in Ceylon have been illustrated namely Stenostomum 
uniwlor (Schmidt), Fig. A4, Fig. A6, Macrostmum tuba Graff Fig. A5 and Me80stomau ehrenbergi 
(Focke). One of the reasons why the Rhabdocoela have been so poorly studied is perhaps the diffi- 
culty of preserving them for study. The ideal method to study them-is in the living state when their 
simple structure oan often be clearly made out. Some of the larger forms can be fixed in Steimsnns 
fluid : Conc. HNO , - 1 part, Saturated Solution of Mercuric Chloride in 5% NaCl-1 p r t  and Dis- 
tilled water - 1 part. The animals should be allowed to extend themselves in a minimum of water 
and the preserving fluid poured on. After a minute the specimens should be transferred into 70% 
Ethyl Alcohol. Rhabdocoeles can be located rather wily by bringing vegetation from ponda and 
keeping them in the laboratory in glass jars. The larger forms can be seen very easily. The smaller 
forms can be spotted with low power binoculars. $ome rhabdocoelea and ~lloeocoels are oapable 
of aestivating aa resistant eggs. They are likely to be found in temporary habitats. 

In 10 or 12 years of collecting freshwater animals in Ceylon the author has frequently seen 
rhabdocoels especially smaller forms. It is likely that both Rhabdocoela and Alloeocoela are quite 
common if a searoh is made for them. 

No freshwater tricld has been recorded from Ceylon so far. In the author's experience in 
Ceylon he hm seen them very, very rarely. A number of species we on record &om the Indian region 
belonging to two genera Planaria and Dug&. The distinguishing features of these two genera are 
illustrated in Figs. A 1-3. Whitehouse (1913) described two freshwater triclads from India under 
the names Pbnark kempi and P. &emis. Ball, Repoldson and Waswick (1968) have that 
Planaria kempi is probably P. torva (Miiller), a common European form. Meixner (1928) pata 
Whitehouse's Planaria aborensi under the name of Dugeaia gonoeephds (Dug.). Them Qwo @ 
B 1- -J 2274-200 (9169) 
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are illustrated in Figs. A1 and 2. Kaburaki (1918, 1925) described three other planarians from the 
Indian reglon . Dugesia annandalei, D. u~ulanzene?zsis :bnd D. burmaensis. A useful reference to 
triclads of the Oriental region is that of Kawakatsu (1964). 

Plannrians are somewhat easier to study and preserve than rhabdocoels and alloeocoels. 
Hotbever planarisns are extremely rare in the tropics. It is likely that some species may be found 
in the hil l  couutry streams and ponds. Planariaas can be fixed for study using Steinmams fluid as 
for rhabdocoels and alloeocoels. 

I am obliged to one of my graduate students Ian R. Ball for his comments on the Turbellaria 
and for locating for me relevant references on Turbellaria, of the Indian Region. 
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Rotifera 

The list of species given in the " Guide ' is r~omenuclaturally out of data. Dr. M. G. George, 
Department of Biology, University of Waterloo has kindly revised the names for mc according to 
Wisniewski (1954). A totally new list is given in the present supplement arranged in alphabetical 
order for families. Five new records have been added to the Ceylonese list namely Brachionus 
diversicornis Daday, Bmchionus putulus Xuller, B. aw,gularis Gossc B. budapestiensis Daday, and 
Lecnne ppuana (Murray). These were identified by Dr. E. H. Xhlstrom from material sent by the 
author. Mendis (1965) records Trochosphuriunz sp. from Ceylon. This is probably Trochospheru 
aequcztoria2is Semper the only species in the genus. 

A nlonogonate and bdelloid-rotifer have been illustrated in Fig. B 1 and 2. Genera not illus- 
trated in the " Guide " have been illustrated in Fig. B 3-7. Since extensive nomenclatural changes 
have been made, a list of the generic names in the guide and their revised names are given so that the 
figures in the guide can be used with the new list. 

The rotifers recorded from Ceylon consist almost entirely of planktonic forms. It is hoped 
that some bdelloid rotifers can be collected and identified in the not too distant future. Rotifera 
should be collected with a fine mesh (No. 25) plankton net and preserved in very dilute formalin. 

Excellent works on the Rotifera are available for those embarking on a study of this interesting 
group. Donner's (19e5) work translated into English is an excellent guide to start with. Some of the 
more important work* are given for limnologists and taxonomists. 
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List of Ceyloriese species :- 

Family - ,hplanchnidae 
Asplanchna brzghtwelli Gosse 
Asplunchnopus multiceps (Schrank) 

Family - Brachionidae 
.4nuraeopsis nai.icula Rousselet 

*Brachionus ungularzs Gosse 
Brachionws budapeste7lsis Daday 
Bruchionvs cakyci~lorus Pallas 
Brachionus caudatus Barrois and Dadsy 

*Brachionus die.rr.sicornis (Daday) 
Rruchionus fulmtw Zacherias 
Brachionus forficula Wierzejski 

*Brachio~tus patulus Muller 
Brrtchionus qvdrzdentatus Hermann 
Brachionus rubens Ehrenberg 
Epiphanes mucrourus Barrois and Daday 
Euchlar~is dilutatu Ehrenberg 
Keratella tropicu Apstein 
Lcpudella ovulis Muller 
Lepudella triple~a Ehre~lberg 
Mytilzr~a mucronata Nuller 
Mylilixa uentrulis Ehrenberg 
A'otholca sp. 
Phtyiw. qundricornis (Ehrenberg) 
Scarzdium longicatdum (Muller) 
l'ricfiotrin pocillun~ (Muller) 

Family - Dicranophoridae 
Dic~nnophorus robustus Harrulg and Myen 

Family - Flosculariidne 
Lacin uk~r iu  Jlo~culosa (&fuller) 
Limniczs melicertn Weisse 
Sir~aritheria sernibulluta (Thorpe) 

Family - Lecanidae 
Lemne leontinu (Turner) 
Lemne ludwigi (Eckstein) 
Lemne unguluta (Gosse) 
Lemne lulut Muller 

-- 

* Kew Record for Ceylon 
l3l'-J 02'7(9/69) 



*Lecane papuana (Murray) 
Monostyla bullcc Gosse 
Monostyla yuadridentata Ehrenburg 

Family - Philodinidae 
Rotaria neptunia l kenbe rg  
Rotaria rotaria Pallas 

Family - Synchactidne 
Polyarthra vulgaris Carlin 
Synchaeta pectinata Ehrenberg 

Family - Testudinellidae 
Hexarthra n ~ i r a  Hudson 
Testudinellu elliptica Ehrenberg 
I'estudinella patina (Hermann) 
Tetru7)lustiz opollensis Zacharias 
Trochosphcceru c~ec~zic~toriulis Semper 

Family - Trichocercidae 
Trichoce~cu ter~uior Gosse 
Trichocerca rctttus (Muller) 
Trichocerca elonguta (Gosse) 
Trichocerca scipio (Gosse) 
Trichocercu $gris (3luller) 

The follo\ving list of the generic names in the '' Guide " arid the revised names are given So. 
use with figures in the '' Guide !' :- 

Jfegalotrocha - - Sinantheria 
Diglena - - Dicrurlophwus 

Salpinu - - Mytilina 
Ca thypm - - Lecune 
-11 eta podia - - LepadelEa 

Dinocharis - - Trichotria 

Pedalion - - Hexarthra 

Noteus - - Plalyias 

Pterodina - - Testudinelh 

Colurus - - Colurella 

Rotifer - Rotaria 
S c t i n u r w  3 - 

* .New record for Ceylon 
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Cqepoda 

s Egarsilus sp. 

Specimens of EgarJilw sp. were found on the gills of the fish Puntiws sarana in Parakrame- 
smudra, Polonnamwa, by the author. This genus of parasitic copepoda has not been recorded 
Ceylon so far. 

Hemiptera 

Family - Hydrometridae 

New records of this family are as follows :- 

Hydrometra zeylaniccr Gunawardene and Karunaratne. 
Hydrometra butbri Hung. and Evans. 
Hydrmetra kahallen.sis K m a r a t n e  
Mr. P .  B. Karunaratne, National Museum, Ceylon, has kindly allowed me to quote from 

his unpublished paper his new species. 

Family - Notonectidite 

Mr. I. Lansbury, Hope Department of Entomology. Oxford, has revised the genus Enithhres. While 
this paper is still in press he has permitted me to quote his findings. 

Only two species of Enithares are on record after the synonomy has been sorted out. 
Enithares cil* F. This species refers to records of E. abbreviata over which it has priority. 
Enithares aimplez (Kirby). E .  tempeltorti refers to  the female of E. skmlpbx. 

21 3 
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Family - Corixidae 
This is the best studied group of aquatic Hemiptera in Ceylon. Both taxonomic and ecological 

work on this group has indicated a rich and varied composition. The genus Micronecta is represented 
by 17 species and subspeoies largely due to intensive collecting by the author. In comparison the 
Micronectinae known from India and Indonesia amount to only 17 and 10 species respectively. 

The best of Micronecta spp. has undergone a series of nomenclatural changes which have been 
embodied in the guide and subsequently in supplements 1 and 2. Dr. A. Wroblewski of the Polish 
Academy of Sciences has made extensive studies on Micronecta from the Oriental region. He has a 
paper in press which revises a number of names. The amended Ceylonese list according to him is 
as follows ; - 

M .  albifrons (Motsch) 
M .  ceyhica sp. nov. 
M .  fer~mndoi Wrobl. 
X. Jlavens Wrobl. 
M .  grisea (Pieb.) 
M .  ludibunda langkana ssp. nov. 
M .  ludibzlnda lvdibunda Bredd. 
M .  mernonides Kirk 
M .  praskadam Hutch 
M .  pzlnctatu (Fieb.) 
M .  pundinot vm Chen 
M .  quadrktrigata Bredd. 
M .  santae-catherime Hutch 
M .  scutellaris (Shl) 
M .  striata Fieb 
M .  tar~alis Chen 
M .  (synaptonecta) sp. 

The following changes and synonomy have been made. ;- 
M. grisea - - M .  thyesta Dist. 
M .  striata - - M .  siva Kirk 
M .  albifrm = M .  facioclavus Chen. 

Family - Gerridae 
The gerrid fauna is being actively studied by Mr. P. B. Karunaratne with my assistance 

He has found a number of new species and new generic records for Ceylon. 

The new generic records for Ceylon are Strongybvelia, Naboandelvs and Halovelia. A number 
of new species have been found in the following. genera Ptilomera, Rhogodotarsvs and Ventdiva 
besides. 
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KARWNARATNE, P. B. 1968. Hydrometra kahallensis sp. nov. (Hemiptera, Heteroptera) from Ceylon. Spolia Zeylan. 
31, (in Press). 

WROBLEWSKI, A. 1967. Further notes on Micronectinae from Viet-Nam (Heteroptera, Corixidoi). BuU. E d .  
Pohn. 37, pp. 229-251. 
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Epherneroptera 

The taxonomy of this group has been neglect.ed In ('eylon. A few species are on record (see 
Suppl. 2 Guide ". pp. 186-1873 

extensive collection of E:phemt~roptvrtt l'rom ('r>-ion is Ijeing worked 011 I)!; Dr. William 1,. 
t'eterx. Florida ilgricult~urt~l and Mec~hanucill L Y r l l \  rrs~t! Ti~llahasser. Florida. In a personal communi- 
caation he states that an estimated 30 new genera and 150 new species are in this collection. A new 
.ipecies of Prosopistoma has heen described from this collc>ction hy him. 

Prosopistomu lieftinckt Peters 

Reference 

PETERS. L$I. 1,. 1967. Kea ~pec:~er of  Prosop~sfmna from the Orlental region IProsoplstomia . EphemeropMra). 
Tidsch. 1 .00~ .  I;nt . 1111. ilk) 207-222 

Coleoptera 

Family - Dpt iscidae 

Brinck (1949) has revised the genus ( 'ybiat~r l)re,zki~lg it up into a number of subgenera. 
The Ceylonese list retnains unchanged except for thr elevation of Cyb.bster pvolixus Sharp to a 
..ipecifie rank from its status u v~briety of ('yhistrr suy i l l l~ tus  Er. 

References 

D R I ~ C P ,  P 1946. Nomenclature untl d~itemat.~schc! St.udier~ 11her dyt1sc111~11 111. I110 klaas~ficatl~n der cybls- 
tlrunen , ' C / I , I I ~ L .  F ' ~ / . s , o ~ r  s S ~ ~ l l s k  Hun1 . 515. 111, 1-20, 

OCHS. G .  1967. Uber die artcr~ 11-r f c im~l i~  (;yrin~(lac, r ( 'o l i~opt~ra)  Opuac. 2001. Bpmt., 7, pp. 229-235. 

M ydracarina 

The recent paper i I! ( 'oo1; , I !)ti7 I has 11h~:essitateci LL further revision of .he names given in the 
. Guide " and Supj,l. 1 t I 1 thr  (;111(1(% (l!)(i:l) The list of  Ceylonese spevies is pro1)ul)ly only a, small 

portioll of the i~ctu,l.l ~ l i i l l l I , t ~  !)rt>st.llt ( 'o~~k'.. [1967'1 r('\.ision of the water mite? of India, should 
provide ii suita1)le Itasi.. f111, :L dt,ttt.ilec! ~ t u d y  of the (('t~\.lo~lc~sr species . 

Nydmchnn dibnfntn T)i~d;i,! 
Diplodontus silvestrii (Dada! ) 

&U,Y pictus (Dad;i!-j 
U.r~ionicolu singa1e~~si.s (Daday) 
Neumnia .  nodosu (Dada?. 1 

Encentridophoms hnrvntl~ i ! Daday ) 
Piona dadayi (Piersig) 
Piona conglobutu (l\;och) 

Piona coccinra (Piersig) 
Arrpnurus singcl1rnsi.s Dada) 
Arrenurus nmdurasi Dadav 
.Irrenurus ceylonrcics D e d y  
A rrenurus rostratus Daday 
.4rrenurus orientrtlis Dad. I. \ 
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Arrenurus liberatus Walter 
Arrenurus congener Daday 
Arrenurus gottlandicus (Neuman) 

According to Cook Arrenurus gottlandicus is a very doubtful record being known otherwise 
only from Sweden Piona coccinea var. imm.inuta (Piersig) which occurs in Europe is another rather 
doubtful record. 

Reference 

Coon, D. R. 1967. The water mites of Indla. Mem. Anaer. Ent. Inst . .  9. pp. 1-411. 

General Remarks 

A number of workers are actively engaged in taxonomic studies on Ceylonese freshwater material 
Professor Per Brinck, Zoological Institute, Lund, Sweden, made extensive collections of freshwater 
insects and Crustaceae (Swedish Ceylon Expedition in 1962). This material is under study by him 
and other specialists. The present author and Mr. P. B. Karunaratne are studying the Hemiptera- 
Heteropterkt. Dr. D. G. Frey, Indiana University, collected Cladocera which he is working on 
Professor A. Wroblewski, Polish Academy of Sciences, is monographying t,he Nicronectinae of the 
Oriental region and has access t,o much Ceylonese material. Dr. William L.Petcrs, Agricultura and 
Mechanical University, Tallahassee, Florida, is engaged in a project in Asiatic mayfly ecology. 

We still have many wide gaps in the taxonomy of Ceylonese freshwater animals. Very 
little has been done on .the plankton in this century. The smaller fauna. e.g. Protozoa, Rotifera and 
Rbbdocoela, are very poorly known. 

It is hoped that local students will take up the study of Ceylonese freshwater animals. The 
author is willing to help by providing references, specialist advise in the groups he has worked on 
ur names of specialists interested in Ceylonese or -4sian fresh13ater animals. 

Qeneral References 

This lncludes references not given under the various groups of the fauna but referring to Ceylonese forma. 

BRISKHUR~T, R. 0. 1963. Ttlxorlomicul studies on tho Tubificidae. Arch. fur .  ffydrobiol. SuppL. 3, pp. 1-89. 

Csusz. H., R A T > A ~ . ~ K E ,  K. E. and SATHANA~THA~<,  A. H. 1964. Observations on the 8tructure and hfe-cycle ;f 
the Dlgenetic fish trematode Tra~hwersolremu palzalense (Soparkar). Ceylon J .  SCL (Bzo-ScZ.), 5 pp 
8-17. 

GEISLER, R. 1967. Llm~l~logischen-Ichthyologischen beobactungen In Sudwest-Ceylon. In(. HPV. Hydrobiol., 52 p p  
559-572. 

NAIDU, K. V. 1965. Studies on the freshwater Protozoa of South Indla, 11. Hydrobiologia, 25. pp. 545-570. 

- w . - -. . .- I966--Check list of the freshwater Ol~gochnetn of the Indian Sub-Contiileno and Tibet. Hydrobiologia, 27, 

pp. 208-226. 

STRASKRA~A. M. 1965. Re exemincltion of the taxonomic stat- of Niphargw i n d i c w  Chilton (Amphipoda, Gamma 
r h e )  and its zoopeographicd relations. Proc. Stim. Grustaccae. Tnda (1964), pt. 1, pp. 126-132, 



ADDENDUM 

Tnrbellaria 

Order Rhabdocoela - - - 
A variety of species belongingko this group have been noted among freshwstermaterial collected 

during the last six months from Ceylon. CatenukG sp. was identified dehitely. This is the first 
record of this genus in Ceylon. 

Order Tricladida 

Dugesia sp. was collected from a number of localities in Ceylon by the author and other collectors 
during August-November, 1968. This is the first defkite record of a genus of this groupin Ceylon 
It, appears that there are two species in the material collected. Sexual specimens are very few in 
our material, perhaps there is a seasonality in the development of sex organs. 

The following new records were made by Costa (1967) :- 

Aeolosomu hemprichi Ehr. 
Aeolosoma bengaknse Steph. 
Chaetogaster diastrophus (Guithuisen) 
Chaetogaster langi Brescher 
Chaetogaster crystailinus Vejdovsky 
Naia wmmunis Piguet 
Nais menoni Nsidu 
Slavinu appendiculata (d'udekem) 
Dero cooperi Steph. 

Dero nivea Aiyer 
Dero sawayi Marcus 
A&phoru.s furcatus (Muller) 
Aulqphorw hymanae Naidu 
Allonais inaequalis (Steph.) 
Albnais myalaseemensis Naidu 
Pristina longiseta longiseta Ehr. 
Pristina evelime Marcus 
Pristina minuta (Steph.) 

To this must be added the record of Phreodrilus (Phreodriloides zeylanicw (Stephenson) overlooked 
previously but ~ncluded in Brinkhwst (1965). 

Coleoptera 

Vaziran~ (1969) has described two new species from Ceylon, camely Canthydrus 
pseudomorsbachi and Copelatus ceylonicus. He has also added a number of new records to the 
Ceylonese list. These are inccophilus basaiis Aube, Hydrovatus ufoniqer Clark. Guignotus Jlammulatw 
(Sharp) and Orectocheilw negleptus Ochs. 

References 

BRINKELTBST, R. 0. 1965. A taxonomic revision of the Phreodrilidae (Olgochaeta). J .Zool. ,  147, pp. 363-386 

CCSTA, H , H  1967. A systematic study of freshwater Oligochaeta from Ceylon. Ceylon J .  Sci. (Bio.  Sci.), 7, pp. 

37-51. 

COSTA, H.H. AND FERNANDO, E.C.M. 1967 The food and feeding relationships of the common meso and macro- 
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pp .  3-13, 
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SEMINAL RECEPTACLE 

Wig. A 1. Dugeaia aborensis (Whitehouse) = D. yonocephala (Dug). 
2. Planaria kernpi Whitehouse = P. twva (Muller). The anterior ond of '~@naria  and buyerin are destinctive. 
3. Squash preparation of the genital area of Plalaaria and Dugesia to show relations of organs and ducts. 

The vkznarla t n e  has all adenodactyl or muscular pouch opening into the atrium. 
* 4 .  Ste&itornum unicolor (Schmidt). 

6. Macrmtomum tuba (Gmff). 
6 .  Mesoatomurn ehrenbergi Focke 
All figures redrawn : 1 and 2 after Whitehouse, 1913 ; 3 and 4 from figures of Mr. Ian R. Ball ; 5 after Hyman 

1946, and 6 after Luther 1963. 
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\ co-a/ 

Fig. I:. I .  Bruchionus urceolnris mictic female (Monogonata). 

2. Anterior portion of Macrotrachela ehrenbergi (Bdelloi:iea), ventral view with corona ullfol'led. 

3. Lepadella ovalis, ventral view. 

4. Lesane Eeontina, ventral view. 
5. Tetrammtiz opoliensis lateral view. 

6. Trochosphaera aeqwtorialis lateral vlew. 

7 .  Asplanchnopus multiceps laters,l view. 
All figures redrawn. : 1 and 2 from Donner, 1956 ; 3 and. 4 from Pejler, 1962 ;. 5 and 7 from Rudescu, 19 

and 6 from Ward and Whipple, 1959 
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Guide to the Freshwater Fauna of Ce~lon (Sri Lanka) 
Supplement 4 

Supplement 3 ' Guide to the freshwater fauna of Ceylon ' b j  A .  8. Aleudis and C. H. 
Yerurt~lclo, Eish. Ees Stn. Ceylon 12, 160 pp. (1x2)  was p~blishe(1 by the prersent author 111 

9989. The three supplements so far pubhshed have (a) -4ddect new taxonomic units at all levels 
( b )  Corrected errors and up-date,! the nomi-nclature of species ( c )  Added references whore these 
had been r w n t l y  published or overioo1ir.d and (d) Gwen keys tc  ltlz~tification of various groups 
with illusfretions where possible. 

In the present supplement all the above features are covered, in addition where records 
in the past have been few in a group new records art: given of localities both 3s ~-egitrtls species 
previously recurded from Sri Lanka and esgeciaUy for new records. This gives t,he ilew records 
more standing and may enable others to collect these species. Over 50 species are recorded for 
the first time in Sri Lanka (sippcndix I ) .  -1 general survey of the freshwater faurla, is at.t,c.mpted 
This is intended t o  give an indication of the groups a h  regards their numericul status in species 
snd the extant. to  which different groups have been invesfigatetl. Using tbiv data on the inverte- 
brate fauna, the prospects for i~lt,roductior~ of invertebrates is discussed. This field of scientific 
research is fast growing ;d.nci i; of p~rticular sipificance to Sri 1,anka where mm.niarle litkes 
provide a situation whew invertebrate intwductions rnap prove beneficial. Fish introductions 
have already been discussed b?7 E'crnando (1965), Fiir~l~lldn and  fr!drrtsns~:i ( 1969) and Fernandn 
(1971. 1973). 

Since 1988 the present aut,hor llas collected and studied over 3&) samples of inuertebrabs 
holli lakes, po~lds, rice fields. rivers and streams. Als:) i , h ~  Si1iedislk I.und University e:;peilitiou 
(1!)62) t.0 9t-i Lanka has published a considerable amour:?, of work o u  their collections which inelude 
some freshwater fauna. T h e  have alsc been some general revisions which have added new 
species or new records to  the Sri 1,anlia freshwater fauna. 

At attempt has been made to  illustrate as many species I Q  pos5lblc: \rlsh simple, clear 
illustrations. Wherever possi1;le these reflect the level 5f sophistlcatlon IP the tnxonomy of the 
respective groups Most of these ilJustrations have bee11 madc c<pec.iallp for this paper from 
specimens available to the author 

A special effort has heen made to provide lists and illustration:< of phi~hbonic animals. 
This together with the paper of C,hengnlatll and Fermlndo (1973) and (:l~cngalatt~. l~t?r l l~i .nd~ and 
Kosts (1973) should enable identifi~at~ion of practically cll zooplnr~lito~~ slsecies with accuracy. 

.a number of new species rpcol.ds foi Sri T.anlia are :i\~ci: i i ~ ~ d c : .  c,;lcl~ st1ctio11 in the 
present supplement. list n f  thesf. spri:ies is ,oivv~~ in -\ppel,ciis .l for rfiqy reference. 

* Dcp- of Biology, University of Waterloo, W a t a h ,  Ontario, CANAD.% 



A t o b b  has been prepared giving a number of species in the different goups of inverb- 
brates in Sr! Lauka. The data used for this table are ma~nly from the Guide to the frashivater 
fauna of Ceylon (Mendis and Fernando 1972) and the supplements 1-2 (Fernando 1963, lW, 
1969) and the pwsent supldefent. Data on numbere of species in f~cshwater invertebrate group? 
in Milfalaye and Britain have been obtained from the authors unpubiished and published d&ia 
(Mdaya) and the Freshwater Bioligical :%xsociation (Britain) publications 

r ,  lable 1 summarises the status of the present, knowleclqe cf the freshwater ~ R U I ~ ; L  31 Sri 
Lanka. A simple, arbitrary classificat.ion has been sdopteil and the various group< divided into 
d$ree mhgories according to whether they are poorly h o w n ,  fairly well knowu or well known. 
AS can be appreciated, the dividing lines Idween these cat.egories are not strictly tlefirl&le. 

Knowledge of the? Sri L&a freshwater fauna. hm Ijsea eo~~siderablg ~?&auceu in Lhr 
last twenty p a r s  or so in two n-ays. J .  The publicr~tion of worltl regional mc.uogrsyh.: 
which enable identificration of Sri Lanks speoics The following group i4,nd publi- 
cations bejlong to this' category. Oligochaeta (Brinkhurst and Jarn~son 1071. N i d u  
1985) Tardigradia (Rammotti 1967, Hrrrtos 1969) Rotifera (Kutikova 1971) Potarmormidtae 
(Bott 1970) Raaatra (Lansbury 1972) Anisops (Rrcoks 1951) Coleoptera larvla (Bertrand 
1972) Goleophra (Vaeirai 1968, 1070) and Hydracarino (Cook 1971). To th is should 
perhaps be .added the Culicidae (Stone, Knight and dtarcker 1959). 2 .  Studies 
speo i f idy .  devgted fa  $ri Lads  material but not exclusively t:; this material in Rome m e s .  
Here I am listing only substantial contributions: 'Ii-icladida (Bdl 19'701, Monogenea (Gussev 
lW), Parnsitic helminths (E'ernsudo and Furtado 1!)04) Oligochaeta (Costa 1967). Rotifem 
(Chengahth m d  Fernand3 1973, Chengtlath, Fernando and Koste 19732, Para~tenocan's (Enckd  
1972). Parasitic Copepode, Branchiura md Isopoda (Fernando and Hanek 19738, 1978b) ltyidae 
(!lruclpritg:~sam and C,osta l%fi3), Pntamonidae (Fernaudo 195ti Bott 1:1SOa), Notonectitln,: ( h n g  
snd Fernando 1962, Fernando a d  Leong 1963), .%ficronect~nae Fernando 2964, Wroblewski 
1972), Odonata (Lieftinck 197l), '1'1-ichoptera (8chmit. 1958) ~ n d  &I(.r!lusca (Fern~nrlo 1969). 

A great deal of m~terInl from Srl i.mku freshwaters has been collected by t h e  SweAsh 
Expedition (TJund Uni\wrsity) in 1962, the Smithsonian Institute, TJSt\ and the present author 
SubstaEltial contributions have a l read~ been made to  the taxononly of Sri Tlanka species b a d  

these colledions and more cnn be expected in the near futurc. 

There h ; ~ s  bttelr in general an illcrease in the sophisticsti.~n t.sscjnc)mic wo1.k. 'Phis applies 
in different degrees to different groups of freshwater animals. Early records are smetiimee 
unrelisblle and the synonomy of species has to be sorted out. Some of this work has been done 
in the present supplement e . g .  in the Cladcoera and Gopepode. -4n attempt has baer~ made to 
provide illustrrations that will enable diagnosis in these two groups to the species level. 

From present records it is possible in most cases to deduce with a fair degree of accurwp 
thr numerictal species composition of the fauna. T have qt,tenlpted this exercise to arlnble me t ~ ,  
oornment on the faunal composition later on in this paper. The bnscs for this dcclt~ction are as 
follows: 1. The number of species in some continental t'ropical islands of similar size, 2. The 
paucity or abundance of species of each group in the tropics, 3. The number of species recorded 
so far in relation 50 the intensity of investigations, 4. 'I!lle present state c.i systemati2 knc\vlenjge 
xs npplii.tl to sl)cr.eic~s limit,s in the different groups (e.g. 1 have reduced the recorded number of 
Mollusca in my estimated number of species present) and. .i. 'I'he Fn~ina of Adjacent Refion%. 

The authcr is well aware that the estimates given are o p n  to criticism as to their bnws 
but he f ~ r l s  that these estimates are the best possible ~mde r  the present circumstrmces and wviG 
prove usefill to worker.; in these various groups even i f  it, only p r o ~ d e s  a cballenqe to prom 
me m n g .  



TABLE 1 

Present knowledge of the freshwater invertebrates of Sri Lanka as shown by numbers of species recorded and 
tslimated. The level of  knowledge is given by categories : (A) well known (B) fairly well known and (C) poorly 
k m  S@me species n~lmbers recorded are given for Malaya and Britain for comparison. 

llhrTRODUCTlQlNS ' 
Sr i Sri SUGGESTED INTRO DYCTIONS t 

FAUNAL GROUPS Caregory Lanka Lmka Malaya Sritak 

PROmZQ A Recorded Dtimuted Recorded 

Free living . .  C . .  40 . .  150 . .  - - 

Parasitic . . C . .  5 . . 5 0 . . -  . . -- 

PBrnFERA . . B . .  2 . .  2 . .  - . . -- 

Rbapdocoela . . C . .  4 . . 1 0 . .  O . . -  
Tricladida . . B . .  2 . .  5 . .  1 . . i O  
Manogenea . .  B . 21 . .  50 . .  -- . . . - 
Digenea . . C  . .  1 . . 2 0 . .  O . . -  
Aspidobot hrea . . C . .  0 . 3 . .  0 . . -  
Cestoda . . B  3 . . 5 . . 4 . . -  

MINOR PAYLA 

Ectoprocta . . B  . .  3 . .  5 . . -  . . - 
Gastrotricha . . C . .  3 . .  5 . . - -  . . 
T a r d i ~ a d a  . . C . .  3 . . 2 0 . . -  . . - 
PJemalomorpha . . B  . .  . 7 

ROTIFERA 

Monogononta . .  A . . I 1 5  ..2W . .  - . . - 
&lelloida . . C' . . 3 . 75 . . --- . - 

NEMATODA 

Parasitic . .  R . .  9 . .  3 0 . .  - - . .  - 
Free living . . C . . 3 . . 300 . . --- . . - 

Acanthocephala . . B  . .  2 . .  5 . .  4 . . - -  

Ofigochaeta . . B  . . 3 1 . . a . . -  . . 84 
Hirudinea . .  B . .  9 . .  12 . .  10 . .  - 
Branchiobdellidac . . - . .  0 . . 0  I . . - -  

MOLLUSCA 

Gastropods . .  C . 110 . .  40 . .  -- . . - 
Pelecypoda . . C  1 0 . .  8 . . -  . . - 

Anostraca . . k t . .  1 . .  3 . .  O . . - - , .  
Conchostraca . . B  . .  3 . .  5 . .  I . . -  . . 
Branchiura . . A , .  I . .  I . .  
CJadocera . . B  . . 5 3 . . 6 5 . . - . . 9 0 . .  
Qstlacoda . . C  . . 2 1 . . 4 0 . . - . . - . .  
a ~ r p c d  3 . .  8 . .  27 . .  35 . .  -- . .  - . . 

B m a i u r a  
Arugdus foIiiwus 

Cladocera tDophhiamcrgnrr 
*Leptodorn k i d i  
*E)osmPNn 7 loqirosiris 
* bposmia 3 coregoni 



FRESHWATER FAUNA 

TABLE I (conM.) 

Sri Sri 
FAUNAL GROUPS Category Lanka Lunka Malaya Britain 

Recorded Estimated Recorded 

INTRODUCTIONS * 
SUGGESTED INTRODUCTIONS 

Amp hipoda .. B . .  2 . .  4 . .  0 . .  15 . .  Copepoda * Parastemcaris brwipes 
Isopoda . . B . . 2 . . 4 . . 2 . . 5 . .  
M m  . . B  .. 17 . . 2 0 . . - - . .  1 . .  * Paraergmilus brevidigitus 
Brachyura . . A  .. 8 .. 8 .. 12 .. 0 . .  

INSECTA (larvae aquatic) 

Odonata 
Ephemeroptera 
Plecoptera 
Neuroptera 
Lepidoptera 
Trichoptera 
Diptera 
Chironomidae 
Ceratopogonidae 
Culicidae 
Dixidae 
Psychodidae 
SimuIiidae 
~hagionidae 
Blepharoceridae 
Sciornyzidae 

40 . .  Copepoda *Lernaea cyprinaceo 
47 . . Isopoda 
30 . . TAseUus 
6 .. Amphipoda 
- . . ?Gammarids 
- . . Macrura 

7Mysids 
380 

ISECTA (all stages, aquatic) 

Herniptera .. B . .  120 . .  135 . .  110 . .  62 
Coleoptera . . B . .  140 . . 185 . . 160 . .  - 
Hydracarina . . C . . 25 . . 115 . . - . . - 

Included in Table I ;&re i h c  t . c ~ o ~ . t l t . d l  numbers of some 5pec:irs from t,mo coulit,reis (Britain 
and RIalaya) as a comparihiorl for ypreies numbers. Both count,ries ;xi.e of the sa,me order of 
size the two dBer  in being tropical (Malaya) and temperate (Britain). The similarities between 
freshwater faunas in general and cl.$erences due to lat$itudinal anti zoogeographical factors 'are 
thus illustrated. 

General Remarks on the Fanna 

The freshwater fauna of Sri I,anlia 1s quite  :.jell i t 1  species. This is th b ~ .  ~~zpec ted  in :L 
tropical country with an abundant rail-~fnli (in so:lle ilt.r;\s at least! and a witle range of habitats. 
However, Eri Lanka lacks natural 1alre.s ;ln(l a fauna typica,l of this habit,nt has not evolved. 
'Ph? only standing waters of any considerable area arc. t,he villur: which are m ~ r s h e s  connected 
intermittantly with rivers (1Tel.nando 1971). Most of the county- b ~ s  a ~ n o ~ s o o n a l  climate wit,h 
well-marked dry and wet seasons. During the dry seasons (intw-mousooa) most freshwater 
h;il~it,ats dry up .  The only .habitats (rlatul.ii1) which :$re p~rr i lnia l  are some rivers. The man-madt: 
lakes of which tlierc are nbput 10,OClO in S r i  Lanks 1 1 : ~ ~ ~  been colonizetl via the rivers and have 
a relatively rich fauna except for typical lake species. If natural l ~ k c s  werp ?resent typical lrrkt? 
f o h s  may have reached these habitats. It is in the reservoirs !,! t,lle -hill c*,,~;nt?- that  a real 
paucity of species is evident. The zooplankton in these man-mad!. It%k-kes i.: vr1.y poor in species 
and they are also poor in littora: and benthic animals. 
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'I'hr sm:tIl >tremlls in the  wez zone have a I)~.:~portlol~ of ccdemic species a t  least h 
some groups. Tllis is evident a s  showlli by Fernando (1971) :'or fishes ant1 from t l ~ e  estc~nai\e 
sbudies of Wroblewski (19'72) 011 the tiorixidse and Enckell (19'72) on the gellus: l'urc~ut~~cocuris 
(Copepoda, Harpacticioda). I t  is very likely tha t  intsr~sive s:udlcc of st.ra:?m taun:~ will show 
both a richness and H high endemicity of species in this habitat. The snltlll stream in the wet 
zone has  probably been the  most long stct~ldirlg and favourable habitat iu C;eyl;~n fur Ireshwatrr 
species (Fernanclo 1071). 

l'ablo 1. shows the uu~nt jer  of sptcies i r r  tliHerl.!ni ~l~\rl'tebl.:+tc? gra ips  in Sri I,:~tll<;~. Grol~ps 
poor in spcc1.3~ bolc~ng to three catesorier. I t r )  'l'hosil :s~.h~(:ll 11;tyc: 1 t ~ -  frkshwater reprvsenti~tives 
e.g. (;oel~?n terata, i ' 0 i . i  t r l , ; ~  ( I )  ) (iroul~h \\.it 11 irn. soeoic,~ P .g .  iiiistrotricha, Conchost.raca and ((.) 
Groups which have relatively few species in the  tropics c , , g .  Triciachda, Simuliiilne. Plecopteril. 
The fauns lacks some groups e.g. Rrnchiobdellidae which art: predominiintlv So r th  American. 
It is ricl.1 i l l  Tricllnptcr;~. C'opepotl~ (mainly pond species), Hrrniptt.ra,. 0doll:ttil. l l ; ~ c . r ~ ~ r a  ant1 
Brachyura. The efYectn of the  lack of nazursl lakes is seen in t21c~ relfttive!g ;lour. GI~doc!,ra, and 
lake Copepoda fa l~nas .  The ricklnc-sl: nt st,ream fauna ha. rtlreail~l h e n  meritlinnetl. 

With colnprehensive studies in the different groups a Inore :l.cc~lrftt.e analysis will beoome 
possible. Howeyer t,he general c~mposi t~ion of t h ~  faunn will n:)t differ froni what l ~ a s  heen 
described above. 

An unexpected richness of th(? iauna has s(-, far been ,l?monstrated i r i  t n n  groups of 
freshwater orpanisms namely t he  genus Pnrastenocarls (Copepxh,  Rartact,ici,>da) \vith eight 
specie:: of i 1  t~d,;ll tleso~,il,eil E;iltna of abcl~~!  100 s1)rc.il.s. (I;.nok(~ll 1971) in the ~ . r , ~ . I i l  i ~ n t l  the 
Micronectinae whose richness according to  Wrob1ewsii.i (1979) is "111-rmstchecl in S I I ~  other land " .  
Twentx-one s p ~ c i e s  of this group are lir~own from Sli Lank:%. l i  is poss;l.!le that  s o l l l ~  other 
groups may come within t,llis category of " rich " s;v\~c.~i i n t , r l ! ~ i - \ ~ ~  studies have l)c1>11 Oona. 

It is unwhse ir? some cases to s ta l r  c:rt,egorict?ll~ \\~l~etllc.~: the paucity of species in a group 
is due to lack of study or to n r,at~crid povrrty of the f i t~ lna .  A C  cx:-~l.npIe of this situation is the 
JIiger>1,ti~ ' I  ! . s l ~ i ~ : \ t ( i r t ; ~ .  0111y c ! i l ( '  ( ioubtf~il spec i~s  is 01, ~.r.l.c'l.J :rbm f;o~li\:.ater fishe,s. 

Introduction of Fish and In~e~tebrates 
.4 I I ~ I I I I I I ~  r of fisll i r : l t l  i1:vertebrates have b1.w t l (~ l i l~ .~ ! . i~ !~ , l>  O I ,  11) ~ ~ , c i t l r ~ ~ t  i~ltt.oduc.etl into 

Sri Lanka freshu-atcrs. l'kle introiluctions of fish sprcles ilns her:? (I,-cl:~nctut~:d h,v k'erl.~ando (1965, 
1971) and Ft rnandc~ anil Intl~,nst>na f19iiD). 'l'he i m p ~ c t  of fish inlroductiorls nlld the le;isibilitj 
of new in t r~duct ions  have bezn discussed Ilv Fernando (1071, 1!:73). Pome i~i t r t~d~~c; t ic : r~s  suggesteri 
by Fernando (1865) have dl-eady lieen c*;~rr.ierl out an6 an evaluation of their effects on the 
freshwater fisheries should be possible  lot\-. I n  t,he case of invertehwt,es 2 n o r n \ v ~ ~ ~  of accidental 
introductions have o$cur.retl. Some of fhese introduct,ions have 1:c'm rr.tr~:,red to I),v previous 
workers. Bm (39241 mvntions t,he ];c~s:.i~)iiitj- t ha t  Rnsnbtrta spj). have lic:en ir!troll~~c~c?(l. F e ~ n a n d o  
:~n!i Fil~.l.:~(lr~ ( IklG.':! ir~l..rt,ic,n t,hat, the  Ccstode R o ? l ~ j ; ' o c ~ p l ~ ~ u l ~ ~ , . ~  ~ o ~ u k o ~ c t i ~ s i s  Yt,il i~;,; jt~.c~h:\k)I~ 
been introduced. Tlw lilielihocd of this i n t r ~ c t u ~ t j o n  is suhstantiat:cti hy thc i,vidixnor. that, it itas 
spread to Eastern Europc from Cl~ ina  (Fernando iind Tndrasena 1969). Fe.rnando ant1 H ~ ~ n e k  
(18731:l sll:roe-t tlrn; tllree of tht- i.r.\.pn ~peo ies  of p~trasitic cr~~st ; lceans  rrrcordi~tl so far from 
freshwater fishes have heen introduced. I t  is likely tha t  introductjo~ls may have gone urrr.recorded. 
For example Parnse tenocaz i~  brevipes  (Kessel) and Leptodoza k i n d t i  Foeke recorded f r r ~ l l l  S1.i 
Lankn are probably recent. introductions. 

I n  a previo~lq paper Fernando I N S ,  raised thc. qllest~on of thc prospects of introducing 
in\lc+~+c>br~tes into 8t-i 1,anlca fresl~ruater to fill pnpq irl {-!ie L a u ~ a  The reasons for suggesting 
t h e , s ~  introductions and the  existence of the  gaps are (1isc11q~eCj belom-. .I list of ~uggesteit intro- 
ductions are given iri Tahl.: 1. 

I n  general there is an  aversion tc. introduction of species into n a t u r d  habltnts. The reasons 
for this are  obvious in tha t  t h e  effects of introductions can rarely if aver be predicted However, 
man's domestic and domeeticated p lank  artd animals have been int.rod~~eed into new areas with 
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beneficial effects by anci large. Although, apart from the ohvic;\is y:u.asitic and pest species, 
introductions have had varied effects on native faunas, accident~l intrcduction of freshwater 
invertebrates have been poorly rocumented. There are n number of references to such illtro- 
duotims in Allee md Schmidt (1951), Elton (1958) and Hynes (1970). I n  'receut yews there has 
been a great (leal cf plaimed iutrc,ducti~ns (acclimaiizatiun) of lrcshwater inverteb:aLe; it1 tbe 
USSR and their experience is worth considering in assessing prospective introductions. Dedyu 
(1963), Ioffe (1963, 1972), Karperitch (1963) Melnikov and Chapha  (1963) md Karpevitch and 
Bokova (1970) refer to tht? introduction of Cladocera, Copepoda m d  mysids into freshwaters in 
the USSR with beneficial results to the Gsheries. Karpevitch (1963) records that, of 45 species 
introduced into freshwaters in Central Asia 37 became acclimatized. The success rate was 63% 
individual transfers. Bogotova (1969) gives Daphnia magna as 3 gocjd species for introduction. 
Ioffe (1973) records marked imprt,vemtm; o.! reservoir fish protluctivlt~ as a result of inversrbn~t,t\ 
introduction. Howcver. Sidorov (1963), and Zilenko (1963) point out that fish pnrasites had 
entered the ecosystem with introduced species of fish aud invert'ebrates. In  ganeral only parasites 
with direct life histories i.e. Protozoa, Xonogene~, ')lopepoda are oarried by fish int,o new 
habitets . 

Bebw are some reasons for introduction of invertebrates into freshwaters in Sri Lank& 
based on the composition of the indigenous fauna and ecological considerations, on the basis ot  
the knowledge of the composition of the fauna some prospective introduction are given 

Sri Lanka has no natural lakes, yet over 10,000 " Lakes " have been constructed for irri- 
gation of rice fields, water st,oragr, for drlakinq and tor the generaticn cf hydro-electric power 
The fauns of these lakes was o ~ t  evolved in stgnding waters of large size i.e. lpkes. I t  is there- 
fore likely that many niches have remained unoccupied or inefficiently utiljzed. This has been 
well de~nonstrcttcd by the success of l'zhpia mossan~l)ica in!iodilcet! in 1952 (Verll:sul3 19K5. 
1971). r\'ormally existing lakes and river: eupply fsiln:d recruit:; to ~ e w l y  forn~etl lakes. Sri 
Lanka lacks the former b11t is aLuildarztly supplied with rivers. -4s shavm by H p e s  (1970) and 
Ioffe (1972) rivers can ~rovide the bulk of zooplankters for man-m:rde lakes. R~wevcr in Sr i  
h n k a  the hill country h~ only tor~nential streams in which a fauna suitnSle for lake coloniza- 
tion can hardly be expected to develop. :ilso Sri Lanka is poor in certain groups nf invertebrates 
which are prominent lake w i e s .  Thesc include lirnlletic Cladocera, garnrnw-jds ant1 isopods. 

The present author ha.; examiced ovc~  300 samplr. qf ' z,~op!anliton " colleate~l from ldit 
pondq, rice ficlds and rivc.rs in Sri Lank8 during thv pwiorl 1365-1078 A< expected, a ! /  /(lop- 
lankters found in lakes occur k natural habitats 1.e.  pond^ and streems. The zoopl~nlrton in low 
vo~lntr v s l~al lo~r~ lakes is dive= in spesies composition. TIIe pond and r jve~  species h a v ~  apparent 
ly supplied suitable recruits t5 these man-made habitats Roweve: until standing cropa and pro- 
duction of zooplankton are &&ied the lichness or otherwise of the zoopi~nkton cannot oe com- 
pared with lakes slsewhere. In the up-country reservoirs houever I l e  zocp!ankton species ale 
few and the standing crops appear low. This combined with a very low fish production in these 
lakei: indicates a need for enriching the fauns i f  these habitats are to yeltl any q i ~ a n t i ~ , ~  o f  fish 

Discusssd briefly are the prospects for acclimatjzaion (introduct.ion) of invertebrates tppcics 
into Sri Lanka Ereahwater in relation to possible increases in fish product,ion. 

Cin the basis of data available on the freshwater favne of Sri Lanka it apperas clii~te 
feasible that planktonic, benthic and nektonic invertebrates can be intrcduced into Pri Lanka 
freshwaters with beneficial effects on the fisheries. At present the poorest faunas found in the 
lakes are in the hill-country reservoirs e.g. (Castlereagh) and the deeper lorn-country reservoirs 
(e.g. Nalanda). For these habitats, species tolerant of lower temperatures (i.e around 10-200C) 
ean be considered. The following invertebrates can OF considered as good prospects for acclima- 
tization in deeper reservoirs and streams up-country. The Cladocerans Daphnia magna Straus 
Boamina (s.1.) and C~riodaphtria spp. may well prove satisfactory species to raise the production 
of zooplankton. Besides these, mysids, of which there are a t  least three indigenoils lagoon spcies 
niunelg Netewmaysis  zeylaniea Tattersall. H .  ptoxinlt- T~ttemnll and Meaopodspn~s zcylnniccl 
Nouvel (TafIersall 1923, Nouvel 1954) may well prove possible to acclimatize to these habitats 
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l u  l i u ~ u p e  tllrre Z L I Y  11. r~ulvber of mysids in frreshwuterr besides Aj2jsis relicto! Loven which 
is ~ ,es t r~ctet l  t,o the Nortllel.11 European lakes, Holmquist (19,TZ) lists IS mgsides frorn .F:urope. 'l'ht: 
genus L)apintia is poorly repre~ent~ed in the tropics. However this may be a matter of geological 
history rather than temperature. I n  any case the temperatures in t,he up-country resrvoirs are 
lower than in typical troplcal lakes. Holsinger (1955) gives a temperatcre range of 0.6-24'C for 
Gregory's Lake, a lake in the  hill country of Sri Lankit. mpsids have been successfully acclima- 
tized in reservoirs in the .  U.S.S.R. (Oedlyu 1963). 

There are tu70 otliel gr011j.5 0: irr\-ei.tebl.rttes u,hich ;tre p:>orly represented in S r i  1,nnira 
which contribute significantly to  production in streams 2nd laires. ?'here are the gammnrids and 
the isopods. ?.'he only gammarids present in Sri Lanlra fresh waters are Paracalliope fernandud 
\i7ignarajah, a rare species and Orandidierella bonnen' Stebbing (=Qrandidierella rnegnac: 'Tatter 
sall), a brackish water species. There are in the Indian region howevei. many gammarids inclu- 
ding 15 species of Ri~~uloqnmmarux (Stit>lrr.aLa 1967). Some of tllese species night  M-ell prove 
valuable specips to acclinl~tize to the hill country streams and lakes. There are only two species 
of isopods recorded frc;m Sri I ianka freshw;xt,ers. One rif them :Ilitropv.s iypus (M~ine  E d ~ v . )  is an 
echoparasite on fish (Fernantlo and Hnnek 1973b). The other is a small interstitial species recortled 
by Enckell (l070j. The prospects nf introcli1.cing succcssfullv some spzc:es of frt.2-iivin; Tso1)oda 
and gammarids se.em favourablr. However it is possible tha t  the flaridina speciesb(Atyidae) will 
eliminate any foreign isopods and gammsrids. These two groups (Caridina-gammarid and 
isopods) appear to be mutually exclusive and Caridina is a tropical genus. However Caradina in 
Sri i,~til;n is tint con~rnon in t,he ~~p-c .o~ in t~rv  though one species Caradina ~ inhdens i s  Ortmann 
is restrict,erl t,o thiq habitat. 

I t  ;tppe%rs t,hat t,he introduction of freshwater invertebrates into Sri Lanka has reasonable 
prospect:: for success and will likely have a positive effect on fish production especiallv in the up- 
co~lntry reservoirs. Rowever caution should be exercised in selecting species for introduction 
nncl t,hr progress of acc.lirnclt,izatio~t should be carefully monitored. The introduction of  parasite^ 
should be carefully gn~rdeci a p i n s t .  Fernnndo and Hsnek (1973 b) suggest some methods for 
elimin~ting parasites f ~ o m  fish being used for introduction. Riuch work remains to be done on 
t,he biology of i n d i ~ s n o r ~ s  ant1 -introduced spec.ies if  sestained Inng-term benefits are to  ha reaped. 
However t h e  propents fn r  increased fiqh prodi~ctinn w;irrnnk the expenditure of eRort in thin 
fiplil in Syi TJanka. 

A number of accidental and deliberate introduction of invertebratespecies have been documented in recent years 
Munro Fox, H. (1965) Ostracod Crustacea from Ricefields in Italy, Mem, 1st. ital. Idrobiol 18,205-214 mentions that 
8 species of Ostracoda have been inkoduced into Italian ricefields. These species originate from all the continentsoutside 
Europe and were presumably introduced with samples ofrice imported from abroad. Abrahamsson (1972) has a number 
of papers dealing with the deliberate intoductions of two American crayfishOrconectes limosus Rafinisque and Pacrifcusta~ 
(eniuscufes Dana into Europe. These introductions have enabled the "Crayfish industry" to recover from the disastrous 
effects of crayfish plague which appeared in Italy in 1890. Although undocumented P have reliable information thSlt 
American crayfish have been intoduced into East Africa. 
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FRE5HWATtK FAUNA 

PHYLUM - PLATYHELMINTHES 
Class TurbellaFiB 

ORDER TEMNOCEPHALIDA 

In the Guide p. 40 bhree species of Temocephalida are listed from Sri Ila11k;c. The. work oi 
Baer (1953) has necessitated a change in the nomenclature of one of . these species namely 
Caridinicolz pialci E'ern. which should be Paracandir~icoln p l i ~ i ~ i  (i{'ci.n.) Alsc, another species 
found in Ceylon by Plate (1014) was not listed in the guide. This is l-'nracaridinicoi~a indica Plate. 
The other two Sri Lanka species are ~Wonodiscus  parvcc.! Plste ant1 Jlonodiscus macbritiet Fern. 

A comprehensive revision of this order was made by Raer (1931). Baer (1953) give n o t w  
on the geographical distribr~tion and the relations of the ech[)nrasite with their hosts. 

ORDER TRICLADIDA 

The first named tnclnd from Sri Laillra was described by 13r~ll (J-iiYO). Ues~ties tllis sl)tc:ies 
Duycsia nannophalllis Ball, lie found material belonging to Dugesio spp. He is presently studying 
more material collected in Sri Lanka. It is evident from his work and intensive collecting in Sr i  
Lank& thnt triclads are not uncommon in Sri Lanka especially a t  higher elevations. Ball (1970) 
gave a synopsis of Dugssza in the !tvi~.ntal region. This work should enable more wcurate diag- 
nosis in tllis group. litcle known : ~ t  present; ir. tlie Oriental r e ~ i o n .  1)ic:p-sia nan.nopl~alli~:: is show11 
in Fig. 16. 

ORDER RHABDOCOELA 

While examining "plankton" samples from lakes, ponds, rice fields izljd streams in S1.i 
Lanka I have come across Rhabdocoeles on rnilny occasions. They hi~ve only been diagnose 
to the generic level an:l include .'.lesostomum, Afacrostornurn and ( latenula.  The Bhalclozoela are 
very poorly known in the Oriental region a t  present and accurate diagnosis to the species l(tvel 
is not possible except bv a specialist. I t  is also likely that rnany new, species will be found in  this 
group. Study of Rhabdocoela taxon0m.y has been hindred Ily the difficulty of preservation and 
the total lack of specialists working on tropical freshwater forms. 
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PHYLUM-TARDIGRADA 

Hitherto no member of this phyliim has bezn recorded h.cm Sri Lanka. I found three 
species in material collected irk Sri Lanka for me by Mr. P. B .  Iia:.u~aratne from two localities 
end in sorted material sent to m e  by Professor Per Brinck and c~l lzcted by the 1,und University 
Expedition to Ceylon in 1962. 



The material identdied is as follows: 

1. hiacrolliotus diapar Murray. 
Helanda, Ratllapura, Sal,aragamuw3 Trovince ; .A agnant pond ; Coll. P.B . 
Fernando. 

2 .  Macsobiotu~ dispar 
Ratnapura. Sal,:~r:q:rmucr-n l'rovince : Gem pit 10.7.72 

Coll. P. B. Karunaratne. 

3.  M a c t o b i o t ~ ~  di,apar 
Nuwam Eliya, Central l'rovince ; pond 27.7.71. 

Coll. P. B. Karunaratne. 

4.  Macrobiotus dispar 
Bopatella Falls. 9 miles NNW. Ratnapura. 
Sabaragamuwa Province ; Swedish Lund. Univ. Expd. 19.11.7'3 

6 .  Stygarctus bradypus Schulz 
Valalai Jaffina, Northern l'rovince, brackish water ; 
Swedish Lund. Univ. Lxpd. 19.11.62. 

6 .  Echiniscus ( E . )  cn'sbosus Murray 
Nr. Trincomalee, Eastern Province, dry forest; 
Swedish Lund, Univ. Expd. 10.11.62. 

Although widely distributed in aaquatic habitats espeoially in the littol.al, ti~rdigradeb are 
d t e n  missed in collect,ions liecause they are se[cfon; rrcr,gniat?d and 
even when noticed they :ire p r ~ t  aside lor lack of interest arid thr ima- 
gined dif3culty of identifpinq them. tlccording to  5;dmonson (1963) and Pennak (1953) only 
about 20 species have so far been rec~rded from the USA and anc~rher 20 f ~ o m  Cnrrada. About 
400 species are known from the world. These numbers do not represent anywhere near the 
actual number of species present. I n  Europe they are far better known and are dealt with ex- 
tensively in the monographs of Rartos (1967), Ramazotti (1967) and Ruclescl~ (1x4). From the 
former two mnnographs I have made a list of 1.7 species so far recorded from the Indian sub- 
continent and South East  Asia. The,? ale as follows: 

. l . lacroi~lot 11s c l l r  t l n r  Richter-: 
Macrobiotus diipar Murray 
Macrobiotus hastutua Murray 
Macrobiotu.9 nlacrotl y x  JI>uja~~tll~t 
Macrobiotua ~i ibens  Murray 
Echirlzscu~ ( E . )  dubosci Hichters 
l~,~~.ll?ni~\i~,i.~ (73.)' c,nlz:lrs AInrcus 

Echiniscus (8.) bais Marcus 

.Tclr in isc : l rs  (E ) q i i a t i r i s p ~ r ~ r s ~ ~ s  Richt,er< 
Echiqzi~c?i~ (E.) reticulatu~ Murray 
E'chi~usczis ( R . )  apinigor Ricliters 
Echiniscus (Bryncielphax) ftrtrensis Weglarska 
Pscudoecbiniscus sullua (,Ehrenb) 
H y p i h i ~ c s  (Iscihypsibiua) inzicus (Murray) 
Hyp~ibibius ( I . )  nodosus (Murray) 
Hypsibtus (Diphascort) chilicnsia l'latc 

I t  IS lu\el;- that Sn Lanka i n c l ~ l ~  of Tarciigrad~ will aniouot to n t  least 20 specie-; eeosi 
dering the wide range of aquatic habitats and the cooier temperatures in the hills. Tsrdigrades 
are commoner a t  lower temperatures. Their favourite habitat is moss nnd they are also often 
found in the littoral of lakes and among vegetation a t  the edge of ponds Fen qpecies are marine. 
Most species have been recorded from met moss 



Tardigrades are minute in size (about. lmm long) and have a characteristic easily diagno- 
sed external and internal 6tructure. They are usually preserved in 5% forrnalin and mounted for 
study in lactophenol or a stain mountant (CMC-S Turtox; gives good results). The body is flat- 
Cened or slightly arched and carries ventrally four pairs of stubby legs bearing claws. This givcs 
the animal the appearance of a miniature bear (Fig. 18) hence they are referred to as water 
bears. The body surface is covered with variously ornamented plates mhicli sometimes bear rpines 
or hairs. Anteriorly are a pair of eye spots. Some ~t~ructural  features of tr~digrades are shown 
in Figs. 17-19. 

Internally the main organs are a pair of pierclng st,ylets oper~ing into the autexic~r erid of 
the alimentary canal. The alimentary canal is simple and has in its coume a budbous suctorial 
pharynx, a bhort oesophagus, stomach and rectum. It opens int3 the clo~cal chamber w~hich 
communicates with the outside vent ra l l~  and anterior to the fourth pair of legs. Opening into 
the posterior pnrtion of the alimentary canal is the single, dorsally placed ovary (males are rare 
end unknown in some genera) and two or more laterally placed malpigian tubules an,! a third 
more dorsal malpigian tubule. The brain is dorsal and the ventral uerve cord bears ganglia. I)e- 
tailed descriptions of morphology are given in Pennak (1953) and Edmonson (1963). 

Tardigrades are capable of withst,anJing very adverse condit,lons by passing into a state 
of very low metabolic activity. This phenomenon is relemed t(. a< xnabiosis and is also found in 
Bdelloid Botifers. 
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CLASS - OLIGOCHAETA 

In all 31 species of aquatic Oligochaet,a have been recorded !),am S1.i lianlra so far. Thky 
belong to the Xelosomatidae (1 species). 3aididae (24 species) 'l'ubificjdae (4 species). Glas- 
sosoolicidae (1 species) and Pl~reodrilidac (1 species). The total n7tlllt:er of fpecies present is 
perhaps around 60-100. So far reirrtively little material has beerJ i.samined from Sri 1,anlia. 

Naidu (1966) records the foliowing i~umbers of species from the ludian subcontinent: 6 Aelos- 
omatidae, 51 Knidiclae and 14 Tu1)iiicidae Brinkhurst and .Tanlieson (1971) havt: givc.11 n com- 
prehensive account of tha freshwater Oligochaeta ~f the world. This book together with the 
papers of Brinkhurst (1!365), Naidu (1962-63. 1965, i960) and Ga,te$ (1945) enable the identifica- 
tion of Eri Lanka q u a t i c  Oiigochaeta. Costa (1967) has giver) :L r~umber ~:f n e w  rccords ot 
species for Sri Lanka. 

The following species of fiwshwater Oligochaeta were identified in samples of zooplankton 
collected for the study of micr~rus ta r -ems .  Since records ot freshwater Oligochaetes f3r Srl 
Lanka are few they have been included here. 



CONCHOSTRACA. Fig. 1-3  Streprocephalus spinifer, male 1 ,  tail 2 ,  anterlor portion 4-6. Cyclestheria 
hislop!, female 4 ,  shell 5, anterior portion 6, postabdomen. 7-11 e;anenestheriealla indica 3. female 4 ,  shell 5, 
Antenor portion 6.  Postabdomen 7-11. Caenestheriella indica male 7 .  Shell 8. Antenna 19. Antenna 11 10. 
Anterior portion 11. Postabdomen 12-14. Eulimmdia m i c h d i  female 12. Shell 13. Antenna I 14. Anterior 
portion 15. Postabdoman of mzle 
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FRESHWATER FAUNA. 

Allonais guliorensis (Stephenson). Marawila pond 6.12.70. 

Allonais inequalis (Stephenson). Gurugoda, Nr. Padukka, pond 23.12.72., Legawatte Est. Eadulla, well S.10.72., 
Galwela, rice field 6.1 1.72., Eattuluoya, river edge 2.6.72., 

Allonais pecfinara (Stephenson). Madurankuliya tank 2.6.72. 

.4ulophours hymenae Naidu. Pond near Kirillapone 23.12.72., Dothalla, rice field 6.12.72.. 

Aulophorus michaelse~ri (Stephenson). Lahugala tank 28.8.72. 

Aulophorus  onk kin em is (Vejdovsky). Gurugcda near Padukka, pond 23.12.72., Nagadeepa wewa 1.10.72. Dothalla, 
rice field 16.12.72., Ratnapura, wayside ditch 18.8.72., Ganegama near 
Pelrnadulla, rice field 18.8.72., Ratnapura, rice field 19.8.72.. 

Branchiura sonlerdyi Ekddard. Nugegoda, rice field 7.8.72. 

Cherogaster disrrophus (Gruithuisen). Punchivillu, Puttalum 1.6.72. 

Dero digitata Muller. Nagadeepa wewa 10.1 1.72., Eppawela, small pond 11.8.72., Na-Eliya (near Battuluoya) tank 
25.8.72., Polgaswita near Piliyandala, pond 23.12.72., 

Dero zeylanica (Stephenson). Panagoda, pond 23.12.72.. Marawila, pond 29.12.72. 

Pristir~a prohscidea Beddard. 19th MI. Piliyandela-Horana Road, pond 23.12.72. Panagoda, pond 23.12.72. 
Pelmadulla, small water collection 17.8.72. 

Prislina longiseta Ehrenberg. Panagoda, pond 23.12.72., Galwewa tank 6.1 1.72., 19 MI. Piliyandala-Horana Road, 
pond 23.12.72., Ratnapura, wayside ditch 22.8.72., 

Pristim aequisefa Bourne. Divulwewa, rice field 11.8.72. 

BRINKHURST, R. 0. (1965kA taxonomic revision of the Phreodrilidae. J .  2001. Lond. 147,363-386. 
BRINKHURST, R. 0. and B. G. M. JAMIESON. (1971)-Aquatic Oligochaeta of the World. Univ. Toronto Press, 860 pp. 
COSTA, H. H .  (1967k-A systematic study of freshwater Oligochaetes from Ceylon. Ceylon J. Sci. (Bio. Sci.) 7 : 37-51. 
GA'ITS, G. E. (1945bOn some earthworms from Ceylon. Spolia Zeylan 24 : 69-73. 
NAIDU, K. V. (1962-63jStudies on freshwater Oligochaetes of South India. I. Aelosomatidae and Naididae. 

Parts 1-5. J. Bombay Nat. Hist. Soc. 58, 639-652 ; 131-145 ; 59, 520-546 ; 59, 789-921 and 60,201-227. 
NAIDU, K. V. (1965)-Studies on the freshwater Oligochaeta of South India. 11 Tubificidae. Hydrobiologia 26 : 463-483 
NUU, K. V. (1966tCheck list of freshwater Oligochaetes from the Indian Sub-continent and Tibet. Hydrobiologia 

27 : 208-266. 

PHYLUM MOLLUSCA 

About 110 species of freshwater ,Ilollusce have so far beell recorded from Sri Lanka. ROW- 
ever most of our present k~lb~vledge on t,he species is based on stutlies made over half a century 
ago. The only recent paper is that c~f E'e~nando (1969) which reco~d.; thirty-seven species inclll- 
ding one new record for Sri Lanka namely Cerithidea fluviatilis (I'otiez and Michaud). 

It is likely that evaluation of the specific status of S1.i Lanka fresliwnter Mollusca in the 
light of recent work will lead to a reduction in the nurnbef of valid species. I t  is estimated that, 
the reduction will be from the present 110 to about 50 species (Table 1). 

The larval stages (Glochidis) of bivalve molluscs are paraskic on the gills and skin of 
fish'es. Glochidia (have also been found) in plankton samples. These are presumably recent15 
shed larvae or those which failed to become ectoparasitic. A ;lochi,fum cf the  conlmon bivalve 
Lamellidens margi~~al is  Lamark is shown in Fig. 20. 

Some remarks on Glochidia and met,hods for preservati!~~ and stud? are giveu by 
Fernando e t  al. (1972). 

REFERENCES 
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C .  i t .  FEKNANDO 

PLATYHELMINTHES, T A R D I G M A ,  MOLLWSCA, CRUSTACEA (MYSIDACEA), HYDRACARINA.. 
Fig. 16 Dugesia NANNOPHALLUS; 17. Macrobiotus huflandi; 18. Macrobiorus dispar; 19. Macrobiotus dispar 
20. Glochidium of LarneNidens marginalis 21-23 Mesopodapsis zeylanica female, 22. female brood pouch, 23, 
posterior portiod, 24 Hydracarina larva from plankton. 25 Unionicola larva. 26 Hydracarina larva from stomach 
wall of the fish Etroplus suratensis (Bloch). fig. 16. redrawn from Ball (1970); 17-19. form Bartos (1967); 25 
from MitcheIl(1955). 



. fig. 27. Leptdora k a i  from Ontario, 
Canada. 28-30 D 

n. 34-37. Pseudosicah biakntata. 
awfra2i.s. 39 CCc&pf&a cornata 
cahata, 42 epkippirrl female, 



CLADOCERA-MOINIDAE, BOSMINIDAE. Fig. 51-54. Moina micrura, 51 male, 52 male antennule, 
53 female, 54. female postabdomen, 55-58. Moinodaphnia mcleayi, 55 male, 56 male antennule, 57 female, 58 female 
postabdomen 5941 .  Moina macrocopa femrtle, 59 head of female, 60 postabdomen, 61. first leg 62-64. 
Bosminopsis dieters;. female 63 rostrum, lateral view, 64 rostrum, spread out : Ventral view. 65 Bosmina sp. from 
Madurai, India. 66-68. Bosmina lot?girostris from Ontario, Canada, 66. female, 67 postero-ventral spine, 68  
postabdomen 69-70. Eubosmina coregoni from Ontario, Canada, 69 female, 70 terminal portion of postabdomen. 
71-73 Eubosmina longispina from Ontario, Canada, 71 female, 72 postabdomen, 73 Poster-ventral portion of shell. 
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CLADOCERA-MACROTHRICIDAE. Fig. 74-76. Macrothrix rri.reriali.~, 74 female, 75 mid-ventral margin 
of shell, 76 postabdomen. 77-79. Mucrofhrix spinosrr, 79 female 78 antennule, 79 mid-ventral margin of shell. 8@82 
G~rrneyella odiosa 80 female, 81 postabdomen, 52 mid-ventral margin of  shell. 83-86 Ecniniscr~  pensis, is, 83 female, 84 
antennule. 85 mid-ventral margin of shell, 86 postabdomen. 87 Gurneilu raphaelis. 88-89 Grimaldirra bra;z(ii, 8s 
female, 89 postabdomen. 90-91 Ilvocrvpr~is spitlifer, 90 female, 91 postahdomen. 



PRESlWATEIt FAUNA 

CLADOCEfW-CHYDORIDAE. Fig. 92-93 AIona cf. harpularia. 92 female, 93 pbtabdomen 94-95 
AIona monocantha, 94 female, 95 postabdomen. 96-98 Alona pulchello, 96 female, 97 postabdomen, 98 male. 99-100 
Alom punctata, 99 female, 100 posta bdomen. 101-102. AIona sp. Nr. gurrata, 101 Female, 102 postabdomen. 
103-104. Alona setulosa, 103 female. 104 postabdomen. 105-106 Biupetlrra cf. itriermedia, 105 female, 106 
Postabdomen. 



C .  H. FERNANDO 

CLADOCERA-CHYDORIDAE Fig. 107-108 Biapetura affinis, 107 female, 108 postabdomen. 109-1 1 3. 
Biapetura karua, 109 female, 110 spines of postero-ventral edge of shell, HI postabdomen, 112 male, 113 postabdomen 
of male. 114-1 15. Biapetura verrucosa, 114 female, 115 postabdomen, 116-1 18. Indialona globulosa, 116 female, 
1 17 labrum, 118 postabdomen. 119 postabdomen of Indialom macraotlyx. 120-121 Alonella excisa, 120 female, 121 
postabdomen. 122-124. Pleuroxus cf. sirnilis, 122 female, 123 s~ ines  of postero-ventral end of shell, 124 
post abdomen. 



FRESHWATER FAUNA 

KU~Z (1874), Sars (1685: 1888, 1896, 1W1, 1916), Ilichard (1892a, i89Pb, 1894). (4) B,longraphs 
on the Cladocera incorporating currently accepted tasonohy are : Behning (1941), Scourfield 
and Harding (195S), Brooks (1959,1, Sramek-Husek ~t al. (lDGtL), l~lanuilova (1.364). Sn~irnov 
(1971) and Flossner (1972). The papers of Frey, (1950, 1962 and 1967) 011 the h e ~ d  pores of the 
Chydoridae must be consulted for any detailed studv of thi.; group. Keuent revisions of genera 
c .  families which must be consulted for accepted names and syno~~only of Sri Lankit species are : 
Bzoska (1956), Thomas (1961, 19ti2), Harding and Petkovski (1963), Goulden (1Sti9), a r~d  Deevey 
and Deevey (1971). (5) There is a corisiderable but scattered literature on tile Clndccera of S.E. 
Asia most of which are relevant to the study of Sri Lanka qpecies. I have listed only those i 
have consulted and found useful. The3 are as follows: Poppe and Xichard j1890), Sars (1903), 
Stingelin (lW), Gurney (IOOG, 1907), and Brehm (1909, 195C, 10533). 

- 7 Lhe Cladocera are arranged in their respective families. A few comments are made on t l ~ r  
qpecics in eacli family wit,h special referel~cr to the 8ri Lanka species. Illustrations are provided 
for all the species recorded so far. The auther has been material from Sr i  T~arllia of all the rrcortirtl 
species except for Leptodora kirl.tltii, Moina 'macrocopa, Bosmina longirostris, Eubosmina core- 
g o d ,  Chydorus csylonicud, Indialona 9n.acrGnyx and Graptolebari.~ testuditinria. Through the 
generosity of Professor D. Q. Frey his drawing of Indialona macronyx (Daday) made from 
Iladay 's material is copied. Daday 's (1898) figures of Chydorus cc ylonicus and Goulden's (1968) 
figures for hloinn macrocopa are ~ l o s  copied. For the ot,her species not seen from Sri Lanka 
material have been used. 

Thirtiaen new records of Cladocera have been added to the Sri Lanka list. Besides this 
t,he synonomg of the  recorded species has been sorted out as far as possible. The 50 indigenous 
speoies will prcbably be increased ccnsiderably with more detailed studies on the Cledocersn 
fauna of Sri Lanke. 

The author has not used tt.i~~oi~tinals. 'l'hey have bee11 used xetrnhively by Smirnov (1971). 

TXE LIST O F  S R I  LANKA SPECIES IS A S  FOLLOWS :-- 

T,eptodoridue. 
Leptodora kindtii Focke (Introduced) 

Sididae 
Diaphanosoma exctsum Snrs 
Diaphanoaoma sarm Richartl 
Ps~ i idos i r ln  b i d e l ~ f n t n  Herrick (szalayi type) 

*Latonopais auattalis Sars 

Daphnidae 
Cen'odaphnicr cotnuttz Sars 
Cetiodaphnia quadranguia (0.1;' Miiller)=probably C .  d~ct.ia 
nap i zn ia  carinata King 
Daphnia lumholtzi S ~ S  
Boaplmle b er i r  kingi Sars 
'Simocepkoliin vetulua (0.  F. Muller) 

Moninirlae 
Moina rnacmcipa (Straus) 
Moina micnrsa Kurz 
Moinodaphnia mcl-eayi Ring 

'Liosminidae 
*Rosminopsis d i e t e ~ s i  Richard 
Boamina longirostn's (0. F .  Miiller) (Introduced) 
Ri~bosmina corsqoni (R~ i rd )  (Introduced) 

*Bosmina sp. (S inobomina)  



CALDOCERA-CHYDORZDAE. Fig. 125-128. Chydorus barroisi, 125 female, 126 postabdomen, 127 labrum, 
128 1eg.i. 129-131. Chydorus ceyloniclrs, 129 female, 130 go& )domen, 131 labrum. 132-134 Chydorus eurynorus, 
132 female, 133 postabdomen, 134 leg 1. 135-137. Chydorur, parvus, 135 female, 136 leg 1, 137 anteroventral 
edge of shell. 138-143 Chydorza, 138 female, 139 tip of rostrum, innerview showing notch, 140 labrum, 141 leg 1, 
142 male claw, 143 female postabdomen. 144-147. Chydorus venfricosus, 144 female, 145 postabdomen, 146 leg, 1, 
147 claw of male. 148-151 Pseudochydorus globosus, 148 female, 149 postabdomen 1% leg 1, 151 ant. porbon 
of body. 

24 3 



FR@SHWATER FAUNA 

CLADOCERA-CXYDORIDAE. Fig. 152-153 Euryalona orientalis (juvenile), 153 postbdomen. 154-1 55 
Euryalona orientalis, 154 female, 155 postabdomen. 156-1 57. OxyureDa sinhalensis, 1 56 femle, 157 postabdomen. 
158-1 59 Kurzia longirostris, 158 female, 159 postabdomen. 160-161 Leydigia australis. 1 6 0  female, 161 postabdomen. 
162 postabdomen of Laydigla acwrzhocercoides. 163-164 Graproleberis testdimria from Waterloo, Ontaraio, 
CANADA, 163 female, 164 postabdomen. 165-166. DuPlhevedia crassa, 165 female, 166 postabdomen. 167-169 
Dunhevedia serri?ta, 167 female, 168 postabdomen, 169 l e h .  170. D&ya mcrops female. 
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>lacrothricidae 
*Echinisca cagensis Sars 
*%maldina brazzai Richard 
Gumella raphaelis Richard 
Gurneyella odiosa (Gurney) 

Chydorldae 
*Alona cf. harpularza Sars  
*.llona monocantha Sars 
kAlona pulchella Kiug 

.4lona punctata (Daday) 
' A h a  setulosa Megard 
*Alona sp. (Nr. A. guttata Sars) 

Alonella excisa (Fischer) 
*Biaperura a f in is  (Leydig) 
Biapetura cf. intermedia (Stingelin) 
Btapetura karua ( E n g )  
Biazetura verrucosa (Sars) 
lndialona globulosa (Daday) 
lndialona macronyx (Daday) 
Ple uroxus. cf . similis Vavra 
Chydorus barriosi Richard 

IhJocryp t~8  spinifer Herrick 
kt acrothriz spinosa k g  
~Mac~oth7iZ ttiseriulis Brady 

Chydorus ceylonic,us Daday 
Chydorus eurynotus Bars 
Chydorus parvus 
C h y d o n ~ s  sphaericus (0. E. Miiller) 
Chydorus ventl-icosus Daday 

*Pseudocltydorus globosus (Baird) 
Euryalona orientalis (Daday) 
IL'urzia lonyirostris (Daday) 
Oxyurella sinhalensis Daday 
Qraptoleberis testudinaria (Fischer) 
Leydigza australis Sars 
Leydigia acant'hoccrcoides (Fiscller) 
Dunhevedn'a crasse (Xing) 
Dunhevedia senata  Daday 
Dadaya ?7tUCTOpS (Daday) 

I;ocality records of species recorded for the first time in Sri Lanka. 
Latonopsis australis Mandativa, pond 17. 12. 71. 
Bosminopsis dietersi Castlereagh Res. 16. 7. 69. 
Bosmina sp. G i a ~ t s  tank 
Grimaldina brazzai Marawila, ditch 7 .  12. 70. 
Echinisca capensis Karainagar, rice field 15. 12. 71. 
Alona monocantha Nugegods, rice field 22. 12. 70. 
Alona cf. harpularia Pond near Nikeweratiya 16. 12. 70 
Alona pulchella Pond near Nikeweratiya 16. 12. 70. 
Alona setulosa Mankumban, Jaffna, pond 17, 12. 71. 
Alona sp. (Nr. A. yuttata)  Waga, pond 31. 12. 69. 
Biape tura a f in is  Pond near Horana 23. 12. 72. 
Pseudochydorus g l o b ~ s u s  Unichchi tank 28. 12. 70. 
Ple7~roxus cf. similis Habarana tank 4. 1. 65. 
Rare species not listed above 
lndialona macronyx Well near Kalawewa 
Gtaptolebcris testudinatia Elephant pond, Mihintale 

Tha illustrations (Figs. 27-171) have been prepared to make the diagnosis of Sri ~ i n l i a  
species as easy as possible. Some of the not too obvious features have been shown by arrows. 
For the accurate dienosis  of Cladocera careful preparation is necessary. For temporary mounts 
I have found CMC-S (Turtox) and Polyvinyl T,actophenol coloureti nrit,h lignin P ink  
(Gurr. London) very satisf~ctory. F01. pexnanent preparations the nle+,hod given by lirandlova, 
Brandl and Fernando (1972) is satisfactorg if the technique is mastered. Ringing the coverslip 
with a sealing compound (e.g. Lactosea! ; Ourr. London) will ~rol.)n!: the life of the spec,im~~n in 
II satisfactory condition. Head shields should be mounted in the same way as whole specimens. 
EYuviae is very useful when mounted for the study of limb structure. 

The Leptodoridse are represented by only one speciee which is characteristic. Among the 
Sididae the  genera can bc st.,purateii easil? on the basis of the stwcture of the ar:tenrtules in the 
female. Species diabmosis in Diaphanosoma can be made on the shape of the ridge on the 

portion of tl!e shell. The only dsphnid which may ccljse c'iEculty in i i i s ~ ~ l o s i n ~  is 
Cc+daphnia quad~angu la  which can be recognised by the lack of a pointed prominence of the 
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Fig. 171 Head shields and head pores of Chydoridae. All from Sri Lanka 
material except lndialona globulosa from Smirnov (1970)and the entire head 
shield of Chydorus (contd. page 53.) 

head. Moinodaphnia mc leay i  has an ocellus not present in Moina  spp. Moirla macrocopa Ilas 
spines dorsally. The males ~f Afoinc ?uid,rura acd ,Ilounodaphnla n ~ c l s c ~ y ? ~  are eh~actcr.is;ic i t ~ d  

show0 in l'igs. 51 and 55. The diagnostic features of the Bosminidae are not easy to point out. 
The illustrations of the species recorded with the addition of E u b o s m i n a  longispina should provc 
adequate for diagnosis. The Macrothricidae can be diagnosed fairly easily. However, the s t a t ~ ~ s  
of hfacl .oi .h~ix  t t i s e ~ i a l i s  and M .  s p i n o ~ a  is not very clear. There are probably more that1 t w o  
species of Macro lh i z  in Sri Lanka. 

I t  is in the Chydoridae tha t  a great deal of difficulty will be encountered in species diagnosis. 
The genus .-llona is probably represented in Ceylon by more than the six species recorded. A t  tiit! 
present time the best tl18t, can be done 111 some cases is to apprcx'rnate specimens to a ynlid 
species. Chgdorus d s o  often conii.ont.i the investigator with c~rtsiderable difficult,ies. I have 
illustrftt.ed the first leg of the female in all C k y d o ~ u s  species reported from Sri Lanka except C. 
ceylon<,?si.s of which 1 hava no specirncns. The rest of t,he Chgdoridae are relatively easy to 
d japose  to species. However, the P l e u r o m s  found in Sri Lanka is not P. laevis  (=ha.statusj 
a.s given by Datl;ty (1898) and Smirnov (1971). It is a species close to P l e u ~ o x u s  sirnitis Vnvra .  
~t is also V e r y  rare in Sri Lanka. 

Based on the examination of over 300 samples of zooplankton collected from all types ot 
freshwater habitats in Fri Lanka and wt different times of the venr during the period 1962- 
1972. I ha1.e found the fnllowin,a species very rare. The rare indiqeno~~s specie3 ar-: nnphnl l l  
cor in .n f f i .  Crriorlnpknin quodrnn!/ula, Moino macrocopa.. S inobosminn sp . .  Rch.ini,sca. capcnsix.  
&imaldina braszai ,  Gz~rne l la  ~ c p h a c i i s .  C h y d o t u s  ceylonicus .  P ~ e u d ~ ~ c h ~ ~ d o r u s  g l ~ b o ~ ? < n ,  .410na 
setulo,ya, Binpetura a e n i s .  in dial on^: ?nacronyz .  P1e.u~oxu.p cf: sirnilis and Gmpt9Zebzri.s 
f rs f l td i l la t in .  The throe introduced species have not been recorded durino t h e  last 50 years xnd 
h ~ ~ r  pr~bal>l,v hren eliminated. 
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k~g. 171 (contd. from page 52)  Sphaericscs for which 3n OnLar~o 
\pecimen was used. 

1 have illustrat+ed some cf the head shields of Ckrydor~dae. The stlidy of Clad:,orran remain* 
8o commonly found in samples enables indcntification ;lf species wh~cb Lave been in the hebitat, , 

besides those actives stage, when the samples was collected. 

Males of Cladocera nre rare but  they are of' consjtierable value m reachiug accurate ' 
diagnoses of species. I have illustrated the few males I have fcund in the samples. A more 
careful study of all the specimens will certainly give males nf most s1)ecies since the, collections 
werc mtule throughout the year. 
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SUB-CLASS: COPEPODY 

'I'hree orders of this sub-class occur in Sri Lanka freshwater namely the cyclopoicla (free 
living and parasite, Calanoida and f1arpar:ticoida. Aithough verj  cnnlmon in nll t,ypes of fresh- 
water habitats, relatively little work has been done on these crustaceans in Sri Lanka. Many free- 
living cyclopoid species are widely distributed and can be identified using works of a general 
nature like R\ylov (1948). Based on material from over 3Cd) sa,mples of zooplal~kton earlier 
examined and on the few previous re,cocds the list of Sri Lanka species has been built up. 
Practically all the records of species from Sri Lanka are not recent and many are inaccurate by 
present standards. I have a,ttempt,ed to sort out the valid species based on examination .of 
material a n d  the sort,ing out of past reco~Yis in the light of recent literature. 

ORDER CYCLOPOIDA 
( a )  Free Li~fng  Forms 

The relevant literature to the Bri Lanka species are the papers of Brady (1867), Poppe anti 
Mrazek (1895), D d a y  (1898), Apstein (1907, 1910), Gurney (1916), Lindberg (1939) and the 
monographs of Gurney (1931-33), Rylov (1948) and Dussart (1969). 

The author has identified ten species in material examined. This includes two new .records 
for Sri Lanka namely Metacyclops m i n u t u s  (Claus) and M i c ~ o c y c l o p s  moghu lens i s  Lindberg. I 
have however not found two species recorded by previous works namely Acanthocyclops v a ~ n a l i s  
(Fischer) and Diacyclops l a n g ~ ~ i d u s  ( h r s ) .  The commonest species in Mesocyclops l e u c k u ~ t l  
(Claus) while M a c ~ o c y c l o p s  d i s t inc tus  (Richard) is very rare. All the species recorded from Sri 
Lsnka are illustrated ira Figs 172-222. 
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COPEPODA-C"YCLOPOIDA. Fig. 172-173 Acmthocyciops vernalis from Ontario, CANADA, 172 female, 173 leg 5 
of female. 174. Biacyclops nanus, female diagrmtic. 175-147. Diacyclops cf. hpmidus. 175 female, posterior 
portion, 176 leg 5 of female, 177 leg 4 showing membrane. 178-181 Ectocyclops phaleratw, 178 female, 179 leg 5 of 
female, 180 furca of female, I81 antenna of female. 182-185 Eucychps serruhtw, 182 female, 183 female, antemule, 184 
furca for female, 185 leg 5 of female. 186191. Macrocyclops distinctus, 186 female, 187 antennule of female, 
terminal portion, 188 antem of f e e  189 f e d e  fisfca, 190 leg 4 of female showing membraue, 191 leg 5 of f d e .  

W )  
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COPEPODA--CYCLOPOIDA Fig. 192-195 Thermocyclops crassus, 192 female, 193 leg 4 showing membrane in 
female, 194 female, endopodite u fieg 4, 195 legs 5 and 6 of male. 196-201 Mesocyclops leuckarti, 196 female, 
197 female leg 4 showing membrane, 198 female leg 5, 199 terminal segment of female antennule, 200 male, 201 
male antenna. 202-206 Metacyclops mirutus, 202 female, 203 posterior portion of female, 204 female antennule, 
205 female leg 4 showing membrane, 2& leg 5 of female. 207-208. Microcyclops moghulensis, 207 female, 208 
antennule of female. 209-213 Microcyclops varicans, 209 female, 210 posterior portion of female, 211 antennule 
of female, 212 leg 5 of female, 213 leg 4 of female showing two jointed ends and exopites. 214-216 Paracyclops 
fimbriatus, 216 female, 217 posterior portion of female, 216 leg 5 ~f female. 217-222 Tropocyclops prasinus. 217 
fd, 218 female antennub, 219 female ant-, 220 male, 221 posterior portion of male, 222 Fgmale leg 5. 



The Sri k k c a  speeise are 8s follows : - 

;leQPethocycbps oemdis (Fiseber) 
Dioeye lqs  Qf. ta~guidua (SeS3) 
Ectoc~clopa p haleratus (Koch) 
Eucyclopa ee&tzts (Piseher) 
i U a c ~ & ~ ~ ) & ~ s  distinctucl (Richard) 

1 - 
" - Mesocyctops leuckndi (Clam) 

~Metmyclope mdmeul~s (Cllrws) 
M i m e y ~ E o p i ~  moghdmaicr (Lindber%) 
M k ~ w y e l o p  etaro'cans (Sars) 
Paracyclops f imbk tua  (Fisoher) 
l p , w g o l ~ ~ s  magus viseher) 
TropocycpcEops praaiaus (Fischer) 

\- Tb two new rem& fm 6ri L m h  were found in samples taken from a rice field in 
Nuge@dB, Western Province. Included are locality records far the rare speoies Macrocyclops 
iistinctab. 

*Vatacyclopr~ mi~sutus. N u g M a ,  Western Province, rice field 24. 2. 71. 
? 

M & ~ o c ~ J c ? o ~ ~  mogkzrlensis. X:~qcg~Xia, Westzm l'rovince pice field 19.9.73. 

, ~ f a g ~ o c y c l o p s  distinctua. Nwgegda, Western Province. rice 6eM 25. 7'. 71. Gurugoda. 
Milleva-Pedukks Rod, Western Province pond, 23. 12. 72. Ratnapura, Sabw&gamuwa Province, 
romdsidp ditch 22. 8. 72. M s r s d a ,  Worth Western Pmvince, small pond 29. 12. 72. 

-4li three species were recorded fro;? a siagie habitat namely a rice field in Nugegode. 
This habitat h a  been samplsd regularly at fortnigntly intervals during 1971 rtnd 1972. It is 
likely thtrt &ese three species are widely distL.ibuted in Ceylon although not common. 

(b) P A R A S ~ I U  FORMS 

Five species have so far been recorded fromi Sri Lank8 namely: 
Eqqadus csylmensia. Fernando and Esnek. 
Ergasilucl menhisi. Fernsndo and Hanek. 
Pamergadua beaidigitzrs Pin. 
Lam proglenu chinen v ~ o s t o n d .  Midhisinghe. 
Lsrtqam cyprifiecea ckackoensicl. Gnantbmuthu. 

&$event papers to these species am Fernando a~ld  H a e k  (1973 o aud 1973 b ) .  Besides 
describing two new species these papew mat ion  that two of the five species namely Parraargarilue 
hrevidigitus and Ltamaea cyprimcea. eFackoensis hsva been introduced into Sri Lanka. 

TWO ergasilids w r e  ilIu4tr~ted in Figs. 235 and 236. 

B&use of their s rnd  s u e  md the bterskital habitat L L P  11a.n;~ speeies this group has until 
very recmtly been poor l~  known in Sri T.snka. Three species of the fihlnily Csntl~ocalrtptid~e are 
known $om earlier reaords of Brady (1867), Apstein (1910) and Q u n q  (1916). 

Enckell (1970) recorded seven species of Pa~aetescoca7;ks (Family Parastsmo@arididw~ 
Members of the p ~ u s  Par&enscaria are, iniemtibuial in b b i t s t  am1 about 108 species have been 
desoribd so far. Only h o  spmies of Pamdeao~acefa's occur in Nor& America. 

i f i  -9 ,! r 3  

  far Tfi& Sri IJanke fauna is &herefol,e quite rich in this gmq. In a sample from Brn:#~rsi 
t$&. was found a littom1 spe~ies  which is dose tm P e m t e n o o a ~  b-revipes Kessel. This species 
iQ& striatly n ~ h t t r p h e s n  P. brraipsa is w5dely distributed md han been worded from Eumpe. 
$la and North M W h .  I S  3We s w i m  h k e  been rmbr&~d,'irr N&hem Europe EackoR (ly9) 

- > l - L .  L... , , ' i l l .  



COPEPODA-HARPACTICOLDA, PARASITIC CYCLOPOIDA. Fig. 223 Canthocamplu~ sp. female. 224 leg 5 
female Atthyella sp. 225 leg 5 female Elaphiodella grandidieri. 226 leg 5 female Elaphiodella bidens decorara. 227 
Parastenocaris cf. brevipes, male. 228-234. Parastenocaris spp. males, 228 furca of P. irenae, 229 furca of p. noodti, 
230 furca of P. sinkalensis, 231 leg 3 of male P. sinhalensis, 232 furca of P. brincki, 233 furca of P. lanceolatus, 234 
furca of P. curvispin:rs. 235 Ergasilus cey1onensi.r female. 236 Por~c~rgasilrts !,revidigifus female. 237 Prolojar~iru 
lucci. dorsal view. 228-237 after Fac4ell 1970. 
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FRESHWATER FAUNA 

I'hc list of Sri Lanlia species presently recorded is as  follows :- 

'I'hey are illustrnted in Figs. 223-234. . Pataslenocat is  curvispin.us Enckeli 

At theye l la  cigalensis (Brady) Parastenocariir irs2t.z~ Encliell 
Elaphiodella bidens decorata (Daday) .Parastenocaris lanceolatus Er~ckell 
Elapl/.iodtlLa (jrrl~~tlidieri ( G u e l ~ ~ c ,  and E~ehal.cl! Parastenocaris noo4t i  Enckell 
fJarastcnocaris c:f. Drevipes Kessel Pclrastenocaris s i n g a l c ~ ~ s i s  Enc:k~,ll 
Paras1 enocaris brincki Enckell Patastenocaris sp. 

Identification of Harpacticoida of S:i Larika can be done usir~g the mc,no~raplis of I~arl:: 
(1949) and Borutski (1952) and the papers of Chappuis (1929. 1931, 1934) and Enckell jl!Y70). 

Professor Per Brinck, Lund University, Sweden informs me that  the Swedish E ~ p e d i ~ i o n  to Sri 
r,nnka in 1962 col l~cted many Cantl~ocumrttdae which art: boi~):! F C U ~ I C C I .  It is lik?ly tliat t11r.r~ 
will be many riew species amonp this material, herlce a considerable Irngtheni~ig of t h e  sp:.~.ies 

list can he predicted. 

ORDER CALANOIDA 

Relatively little material has been examined by previous workers although calanoid cope- 

pods are among tl-tc commonest freshwater microcrustaceans. The descriptions ol" rnnr1,v of the 

Sri Lank& specics (Brady 1886), (Daday 1898) are itladequate to esta!)lish valid sp<cli:s. i'hh. Sri 

I . ; t r : l i ; i  cpctcies: are i n  need of a through study to est3i;liski their  spc.c.ifjc s t a t r~s  I t  is :~t.t~~rnl.ltc~tl 
LO sort out the synonomy of Sri Lanka species and list tile valid species. This is based on the 
~*x~rntin;tt~iori of ovrv 300 " planliton " samples from a wide range of llnbiti~ts a1111 co\cxr.ing most 
of the country. I b  is hoped that a more detailed study of the material will be p~iblislled later. 

'I'hr Sri T , ~ ~ l l t a  specie< ;ire illustr?itetl i r i  Figs. 238-273. 'L1he di;tgnostic: t c ~ ~ l u r e . :  of Lot11 
~ r ~ i t l d  : c l ~ t l  fenlal~? for each specirss is shown. 
The Sri i snka  species which I consider valid are the following:- 

E u d i a p t o m ~ i s  cznctus (Gurney) I 'arad~rcpfnn~us gt tenz  ((;ur~iev) 
FJ'udiaptomzis drirschi (l'oppe and 

lf~.:~.ek) Phyl lodluptomus annne (Apsteln) 

Heliodiaptom rrs u i d i ~ u ~  (Gurney) 7 vopo(i,cil~fon7 u s  ~ l ~ c i s <  1 1 1  (Brclliri) 
N e o d i a p t o m ~ t s  schrnar I icr i  (Popl)~, n111l 

Richard) Tropodiap tomz~s  cf doriae (Richard) 

Doubtful record : /?~rditrptnnllr.s s i ~ ~ J i c l l r ~ ~ ~ . s ~ n  (D;itla?) 
E u d i a p t o m u s  l u m h o l t z i  (Sarsi = prol):tl~l,v E u d i a p t o n ~  11s rlrieschi 
l~zde t~ ,~- in i r za te  qpccie?. ' i ' topodiaptomus otientalis (Brad?) 

There are a t  least two species of Tropodinp tomus  in Sri Lanka. Brady's description could 
fit aither of the two species recorded and also any other closely related species which may occllr 
in Sri Lanka. 



C. I-1. FERNANDO 

COPEPODA-CALANOIDA Fig. 238 Heliodiaptomus viduus female. 239-243 Ph).llodiptornus annae, 239 prehensile 
antennule of male, 240 posterior portion of female, 241 leg 5 of female, 242 posterior portion of male, 243 leg 5 of 
male. 244-247. Eildiaptomus cinctus, 244 pvsterior portion of female, 245 leg 5 of female, 246 posterior position of male, 
247 leg 5 of male. 248 Eudiatomus drieschi leg 5 of male and female. 249-283. Heliodiaptonzus viduus, 249 female, 
posterior portion, 250 leg 5 of female, 251 posterior portion of male, 252 terminal portion of prehensile antennule of 
male, 253 leg 5 of male. 
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-3H WATER FAUNA 

COPEPODA-CALANOIDA Fig. 254-259 Neodiaptomus schmackeri, 254 Posterior portion of female, 255 leg 5 
female 256 leg 5 of male, 257 posterior portion of male, 258 terminal portion of male prehensiler antennule, 259 mid 
portion of same. 260-265 Paradiaptomus greeni from Madurai, India, 260 posteriol portion of female, 261 leg 5 of 
female, 262 posterizr position of male, 263 leg 5 of male, 264 terminal portion of prehensi!e a-1.: 
mid portion of same. 266-271. Tropodiagtomus nielseni. 266 posterior portion of female, 267 leg 5 of female, 268 
posterior portion of male, 269 leg 5 of male, 270 terminal portion of prehensile antennule of male, 271 mid port~on 
of same. 272-273 Tropodbptomus cf. dorige, 272 prehensile antennule, 273 leg 5 of male. 

2% 



Neodiaptornzks strigilipes (Gurney) = ?l~odiaptomzis echmacksri 

The Sri Lanks species list and t h e  above commezsts on s p e c d c  s t a t u s  of some species IS 

husetl on the following papers m d  the examination of a large a m o u n t  of mater ial .  T h e  relevent 
papers  are: B r ~ d y  (18MKij, P o p p e  ~ ~ n d  Richard  (18%), Poppe arid Pdraxek (1895), Dadsy (1889), 
tps te ln  (19@7), G u r n e y  (1906, 1816), Tollinger (1911), Hiefer (1930, 1932, 1930), Brehm (195::) 

a~ id  Bayly (1985). 

The commones t  species in Bri liiani. a is Phy l lod ia~~ tomus  arbnas. Paradiaptomsls grestti was 
I ~ U %  found  alt'hough this species w:rs described from Sri I.'atliis. 'i'iiis species is iliustrated from 
rnaterjal kindlp sent from Mzrlurai. India by Dr. R .  G Michael. 
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A PSTEIN, C .  (19lOtDas plankton d a  G w r y  see auf Geyloq. Zwl. JL. (Syst.) 29: MB-680. 
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J. Mar. Frtxhw. Res. 17: 123-134. 
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293-317. 
UKEHM, V. (1953)-Indische Diaptomiden Pseudodiaptomiden und Cladoceran. Ost. 200l. 3 1 241-345. 
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from Ceylon C r u s t m m ~  25 : 13-20 

F ~ R N A N D O ,  C. H. and HANEK, G. (19736)-Some parasitic Cof>~-yo& of Ceylon with a sq~opsis of parasitic Crustacea 
from Ceylonese freshwater Bull. Fish. Res. Sm. Sri hanka (Ceylon) 24: 63-67, 
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2001. Fr. 64: 121e12.2. 
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Bi&. JaPm. Hamb. Wiss. b t .  12: 439-142. 
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FRFSHWATER FAUN4 

ORDER ISOPODA 

The only freshuater isopods recorded 150111 Sri Lanka are the parastic species Alttropui 
t y p e s  (hlilne Edwards) [see Fernando and Henek 19'7Sj.antL the stream dwelling specips fronl 
the rheocene, Protojanira lucei Enckell (Fig.  273) described by EnckeU (1969). The absence o: 
isopods in tropical streams is probably due to elimination by other crustaceans like C a d i n a  SPIJ 
though it  is possible that their (isopod) niche has not been invaded due to zoogeographic reasons 

ProtGanira lucai is shown in Fig. 

ENCKEU, P. H .  (1970)-Isopoda Asellota a d  Flabellifera from Ceylon. Ark. U l .  22: 557-570. 

FERNANDO, C. H. and HANEK, G. (1973Fkme parasitic Coppoda fromCeyIon with a synoposis of parasitic Crustacea 
from Ceylonese freshwater fish. Bull. Fish. Wes. Stn. Sri Lanka (Ceylon) 24: 63-67. 

ORDER MPSPBWCEP 

Although no strictly G,eshwiter mysids are found in the tropics a number of species art 
fou~~ t l  in estuarine waters. Incl~ltled is a list of Sri Lsnkcb species and some papers dealing 
with mysids becauhe of the possibility that some estuarine mysit1 can be ttcc,lirnatiaetl to  fresll- 
water and thus be available for introduction into inlaad lakes. 

1\4ysia rel icah Loren fot~ncl in cold ~:a te r  lakes ~ J L  ?;ortlleln Eulupe and C ~ L I I ~ L ~ : I  beer6 
introduced into new habitats both in Europe and North America. Msny mysids art) iountl 
occaeionally in freshwaters and repularl~ in brackish waters. Luthei. m d  Rzoska (1971) mention 
a mysicl (presumbly a brackish water species) in ; I  small limestone lake in Lankawi Islands, 
Malaysia. Rrishna Pillai (1967) has given an exhaustive review on shallow water mysidmea of 
the Indian region, Holmquist (1972) lists 18 Europen species. In  Sri Lanke three species are 
known namely Heteromysis  zeylanica, H .  prosinair ~ r l t l  M c s o p d o p s i s  zeylaniccc (Tattersall 1922 
Xouvel 1954). These species are referred to as Runi (Sintl~lese) 3frsopodopsis ze?jlanica i~ 
illustrated in Figs. 21-23. 

HOLMQUIST, C. (1972tMysidace9 In  Die B h e n g e w w r  26: 247-256. Stuttgart. 

KR~SHNA PILLAX, N. (1%7$-A review of the work on the shallow water Mysidacea of the Indim Waters. Symp. CN6- 
tacea ; E d u l m  India 1965 Part 2: 1681-1 728. 

LUTHER, H. and IPZOSKA, J. (1971)--Project Aqua, a source b o b  of ialar~d waters proposed for conservation.. IBP 
Handbook No. 21, 239 pp. Bkkwells, axford. 

NO-, 61. (1954)-Description d'un mysidace nouveau de Ceyylo; Mesopdopsir z e y ~  n. sp. 25001. Meded. Leiden 
33: 33-39. 

TATTBRSALL, W. M. (1922)--Indian M y s i b  I .  Rec. Indian Mus. 24: 4.65-504. 

SUBCLASS MALACQSTR ACA 

The freshwater crabs of Asia have been monographed by Bott (1970 b) and the Sri Lanka 
species have been monographed by Fernando (1960) and Bott (1970 a). According to Bott (1970 b) 
the Sri Lanka speoies belong &o two fmilies-the P~mthelphusidm represented by three genenz 
Spiralothelphusa, Oziothelphusa and Csy;lonothelphuea and the family Sundathelphusidae with 8 



C. H. BERNANDO 

The list of Sli Lanka species is as follows:- 

C e y l o n o t l ~ e l ~ h u s a  rugosa (liingsley) Oziothelphusa senex minneriyaensis But;  

Ceylonothelphusa s o r r o ~  (Zehntner) Spiralot helphusa hydrodroma (Herbst; 

Ceyionot l~ezphvsa  i?tflatcssima Bott; Spira lo the lp~~.usa  u.uellerstorfL (Holler) 

Oziotlzaiphzsa senex scnc,z ( F . )  Perbrinckia enodis (Kingsley) 

The following are synonyms: 

Parethelphusa ceylonensis Fern. = Oziothelphusa senex  sene 
Parathelphusa bouvieri Hathbun (Sensu Fernando 1960) = 0. senex minneriyael lsr~ 
Parathelphusa parvuba Fern. = Spira.lothelphusa kydrodroma 
Pnrathelphusa innominatu  Fern .  = 8 .  wucil~crstorf; 
Parathelplzusa hippoccl.sturcun~ &Idler = Oziothelphusa senex aenex 

Fernando (1970) however found consistent differences in the colour pettern of 
Pnrathelphusa h ippocas tanum = Oziothelphusa h ippocas tanum and the other Sri Lanka speoies. 

T I I  n series of papers publislled recently it has been showr, t , h ~ t  f,rshwttter crabs i r l  Sr i  
Lanka are intermediate hosts for human lung flukes of the genus 1'oragonimu.i besides otbvr 
trematode parasites o f  mau and vertebrates by Kannangara, (1960, 1971 a, 1971 1 ) )  and K e l ~ n n r l -  
p r a  and Karunaratne (1969 a, 1969 b). Previously Dissanailie and Fernando (1960) found c! irbg 
w~~tacercaria. encysted in freshwat,er crabs. Freshwater crabs occupy a habitat frequented by a 
witlc, range, ol ~e r tebrn te  hosts; fish. Amp'nibia, reptiles. Lirtis snd mcmmals. Thciv ~ l s o  l i ~ o  i t 1  

close proximity to snail intermediate hosts of trematodes. F'reshwat,er crabs ari. also eatc!n by 
;L wide range of vertebrates. It is very likely tha,t further investigations will fihow fresh~;l:itt?r 
crabs as intermediate hosts for s large number of parasites including Tremstodes and NemakJcs 
:is shown recently bv Poiner and I i a n n a n g ~ r ~  (1972). 
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CLASS INBECTA 

BIRDER EPHEMEROPTERA 

This group 1s s t d  relatively poorly linowu iu Sri Lankzr. Extensive collections l n ~ d e  by tilt, 
S,;eeiish L ~ m d  Uuiversity Expedition to Sri La~ lkn  iq l9ti2 %re heing studied and some nen- 
ntirlition.j irnd name changes have been made. 

Nomenclatural changes : 

Kimminsvla an.7~1tlata (Hagen) 
Kimmi t~m~la  fasciata (Hagen) 

Kimmitwuh tapro banes ('d'alker! 

New species : 
.\leyaglc~ra b r i n ~ k i ,  Petjets and Edmunds. 
l ~ n c t .  ((TanycoZaI .w:rvtl.diba. Peters and Ecirnund? 

;: ,I:R.,. W. L.  and G. F. E ) ~ h l u r i o ~ .  (1970)--Rev~sion of the generic c ~ ~ A s A I . ~ c ~ ~ : I c ) ! ~  0 1  !I>r. t -a i [e~ .n  H c t l ~ i > p I ~ c ~ . ~ '  l,e?[o- 
phlebiidae (Epllerneroptera). Pacific insects 19: 157-240. 

ORDER BDONBTA 

Lieitlock (1971) has listed 112 species ol odonates: iu his ~xvisecl list oi' spacieb 1 0 ; .  5:i 
L ~ ~ n i i a .  This includes six new species described by him ill this paper. The adults of the 3 r i  
i ,ilnka species are nearly all well how11 and rel~tivc,ly few species remain to be described as cor~i- 
!)i~red to most other gro11ps o f  invertebrates. However, Ii~r\.ae of many species n1.e still ~ ~ r l k n o w ~ ~  
, r  poorly known. 

The Odonat8 faunit of Sri I~anka  has baeu dealt with extensively by Laidlaw (1924, 1951) 
:trlcl Lieft,inck (1940, 1955. 1971). These t,\vo authors I ) F . s ~ ~ P ~  dealing \vith systernatic.j ha\.e dls- 
cussed the derivation of the Sri Lanka fauna and endemism. Lieftinck (1964) found generic 
rndemism was absent in Sri Lsnka while marked in two tropical islancls, New Guinea and Mads- 
K;tscar and slight in Borneo. At the speciSr: ere1 t,he prrce;lLnge of endemics in Borneo and s1.1 

Tlanka were about the same, i. e. about 40 per cent. I n  another group of mobile insects t4e 
Corixidar! Wmbleski (1972) found six endemics in a v e r  rich fauns of twent,y-tmuo species, B 

tlgure considered high for endemic rates for this group 

New records in Lieftinck 1971 : 
dniaogomphva solitaris Lieftinck Elattor~sura Diyc.mir~ata Lieftinck 

Di~paro~teu ta  ramapana Lief tinck Cfgnecantha sp. 
Dtepanoaticta brincki Lieftinck :Mortonag.rion ccylonicum Lieftirlck 

Drepanosticta sinhalenrria Lieftinck 

Name ohange : 
Indoth6nni8 carnatica (F.) 

for liibelltrla carasIs Rambur 
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111 Lhe " Guide " 70 species 1)rlonglng to this group were recorded of thih ~ ~ u m l s e r  five 
spc.c,ies I L G ~  f:)und in Sdi Lanka or have been  show^? to be synontms During thi: last tcn years 
many new records have been added to the Sri Lsnka lisc and a t  present about 120 species of aquatic: 
Herniptera Heteroptera are known. The largest increases of species have been in the Micro- 
nectinrte studied by Fernando ( 1 x 4 )  snd Wroblewski .(1972) and the Veliidae being studied by 
.\I[.. I' B. I<arunar&ne, National Museum, Colombo. 'The latter has permitted me to use his 
records to bring the species list up to d&e. Many new generic records are included and all except 
I LI ( I  of these genera h a ~ l e  been illustrated In Figs. j2'71,~2Y~> Pan locality data for the new ~ ~ r c , n r ( l ~  
;(I.(, incl~lded since these will be given in tho  publications on thesz spemeb. 

The identification of the new species record~d from Sri Lank8 has been aided bJ tht 
following publication : Cheng and Fernando (1969), China and Usinger (1949), Distant (1904, 1910 
IOlS), Esal;i (1924). Hungerford and 'RIatsutla (19fi2). Lansbury (1968, 1972) and Lundblad (1083. 
I~:<S), Some of the il ustrations have been redrawn fi,onl Dist,mt (I9(!4, 1910, 1015) ant1 'I<sak~ 
(1924). 

'I'\v;, families of qhore bugs, the Saldidae and Leptopodidae not given in the "Gui~le  ' ' (,: 
pl,evio~ts supplements have been added. They are represenhed by three records so far i r l  Sr !  
l , : l n k a .  xrlt7 RT,, I - ~ ~ : P P P ~  t.0 in Distant. (1915) and 9ralia nnd Hoberlendt (1950a, 1050!,). 

Ynmily Nepidae 
Ce7cometus f~tmosus Dist. 
( 7 e ~ ~ 0 m f i f l l ~  .sf ~ ( L ? l C J l l l U t ? l ~   MOD^. 
La.crotrephes fiavovenosus Dohrn 
I.rlri.irj ?c,/,ijc.- !i~i.il.tts (Gner.) 
T.accotrep!te.s !:rossus (F.) 
i ,ci~.cot~t:phep mac?i1ntlcs ('El'.) 

J ? ~ n a f r a  digztalu Hafi and Pradhan 
Ro?catra c l o ~ g o t a  (F.) 
7ial~aira f ir i fomis  ( F  ) 
Ranaha Paoe iT~ta  Lmsburp 
lZanat .~a varipes Std 
Tinnntrn ?jnnpeq ctlrcr?>ha Ilront. 

Family re lo stoma ti^ se 
T,ethocerus in.dicus (Lcp. et Sem.)  Sphasrodsmn 9w~ticurn (F.) 

Family Nauooridare 
Dic~r)hrr rocoris pur~ctce-tissirn uu (Rirbv) .Vaueal.js scutellcxris 8td 
Hrleocons bcngaleneis Mont. 

Family Helotrephidae 
Helotrephes k i ~ k a l d y i  Esnki and China T i ~ h n f r e p h e s  ~ ? l d t c u s  Disk 
!,imnotrephes cnmpbrl?i FsaE sand China 



HEMIPTERA-METWPOYTEU. Fig. 274 Haiovelia. 275 Jrrongyroverca. 276 m o v e l t a  JP. L I  7rtrar1p1~. 278 
Terminal portion of h d  tarsus of Tetraripis showing hair brush. 279 Xiphovefia sp. 280 Terminal portion of 
middk leg of Xiphovelita. 281 Yelida c u r r m .  282 HBebrus sp. 283 Alebras, lateral view of head showing buccula 
(htavily stippled). 284 N d l a B e f u s ,  285 hcelopios m n d ~ l e i .  (275 after W 1924, 278-289 after L d b M  

1938, 1933 : 281 and after Distant 1904, 1910 aad 1915.) 



1~'mily Notonectidae 
Anisops ali Brmks 
ri r~isops burbata Brooks 
4~11i~ops  hatil/ifro:~s Lundb 
Anisops bou?lieri Kirk. 
All isops b reddini Kirk. 
dnisops e s i  eizdolrons B m k s  

l*~unily Corrixidae 
A?ray~t ocoriza I1yaLini7~crctis ( k'. j . 
64icronerta a!bifron* (Mots.) 
&fzcronecta altera Wrobl. 
Mtc:ronecta anatoiicn Lindberg 
M t c ~ o n e c t ! ~  ceylonica Wrobl. 
:\!iaronccfn dossriawa Wrobl. 
Afior,:trccta k'crnandoi Wrntb! 
.bficronr:ctn Fsavens \Vrobl. 
.\f icronecta grisea (Fieb.) 
41irro~zecta 1,uhibunda R:.er!Jin 
:tfi/:ronecta ludibiorda lnngJ:.:~,,r Wrohl 
Micrnnecta :)rcl.slcada,za Hrlt.cll. 

l'lea iiturnta Kirk. 

-4nzsopo nivea (P.)  
rl~trsops occipitail.8 Breddin 
-4riisops projtrctus Brooks 
Rnltkares ciliats FaLr. 
Exithares s imy le t  Kirby 

Mioronecta p u ~ c t a t a  (Fieb. j 
Afictonerta puncf inotum Chen 
i\lir.ronerta qzl.adri.slrigata Breddin 
.\l'rc.ronccta q?tud~tstrigata f .  nti?l.t/ie L)lst. 
d4icronectn sanota-cutherine. Hutch.  
Micronec ta 8cuteUans Stal 
Micronecta siva (Kirk.) 
Micronecta taprobanica Wrobl. 
&licronecta tarsalio Chen 
S y n a p t o n ~ c t a  capillata Wrobl. 
Syt~tzplonccla pruthianu 1T11tch. 
li'rnpocorixa l)ruthir2na Hutch. 

GY MNOCERATA 

1 smily Hydromekridse 
Hydromctra b u t l ~ n '  Rung. :ind Kvnns I fydrorme tra zrylanica Gunawartl~na and 
Hydtomet ta  graeni Kirk. Karllnaratne 
Hudrometra kahal le~~nis  IZarunaratrle 

It'amily Mesoveliid~e 
Mesovelia orientaalo Kirk. 

VamiJy Veliidae 
*Halovelirc sp. 
Miatovelia diluta Dist. 
M ~ c r o v e ~ i a  d o i ~ o l n ~ i  Scott. 
Mistovelia l n ~ y i c o t n i s  Bueno 
" M i o ~ v c l r n  3 spp. 
*Yaozlnr,i~ts sp.  
Peritoppzis breddini Kirk. 

I+'arnily Hebridae 
*Hehrus bangalsnsis Dist. 
Timasium af raius Dist. 

Rhagovelia ce ylonica Lundb. 
Hhagovelis sp. 
*Strongylovelra 2 spp. 
T'etraripis tavanu Kirk. 

*Tetraripis sp. 
* Vplia currnnn F .  
*XzphovcZia 2 spp.  

Timasius splandsno Dist. 

*Rf~agodotarour ap.  



PAUNA 

Sub-family Trepobotinae 

Crypiobatee raja Did. 
"Metrobatopsis sp. 

Sub-family Halobatinfbe 

"Ascelepios anmandalei Di96. 
Halohates germntius White 
Ha.Zobates mioana Esch. 
Halobateg flaviventria Dist. 
Hnlobatee f3r-?nidahilis Dist. 

Sub- family Ptilomsrinae 
Pfilomera cingalensis B t d  
Hheumatogonulr custodicndus (Dist.) 

Sub-family Gerrinae 
Cylindrostetltus produc! us Spin. 
G~r.ris adelaidis Dohrn 
Gerris pecic~alis  Mayer 
Limnogofius fo~sapum F .  
Lim?~ogonzls n.itidus Mayw 
Limnogonus parvvlus Stal 

Family Saldidree 
Saldula fletcheri (Dist.) 

.4tatrocoris stali (Dohm.) 
*Mtrtrocori8 tip. 
*.T/'ei~tidzus opcarius Dist. 

T'entidius pubescens C h e y  
Ventidius h enryi Esaki 

*Riteumaiogon.~rs v i t t a , t ~ c ~  Esaki 

07t?tci~or .rcthus sal:.untal,a Kirk 
+Onychotrech?cs sp. 
Tenagogonus cinadyomene (Kirk.) 
Texagogonus f i i~v iomm F. 
Tenagogonus ceylonensls Rung. and Mats. 

Family Leptopodidae 
V a  leriok casfiorrn.aen.sis (Costa; 

CHENG, L. and FERNANDO, C. H. (1969btaxonomic study of the Malayan Gerridae (Hemiptera : Heteroptera) with 
notes on their biology and distribution. Oriental Insests 3 : 97-160. 

CHINA, W. E. and USINGER, R. L. (1949eThe classification of the Veliidae (Hemiptera) with a new genus from South 
Africa. Ann. Mag. nat. Hist. (12) 2 : 343-354. 

DISTANT, W. L. (1904)-The fauna of British India. Rhynchota Vol. IT. Heteroptera. 173. p.  Taylor and Francis, 
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DISTANT, W. L. (1910)-The fauna of British India. Rhynchota Vol. V. Heteroptera : Appendix 132 and 164. pp. 

Distant, W. L. (1915)-A few underscribed Rhynchota. Ann. Mag. nat. Hist. 15 : 503-507 

DRAKE, C. J. and Hoberlandt. L. (195Oa)-Check list and distributional record of Leptopodidae (Hemiptera). Acta Enf . 
Musei R a h a  26, (373) 1-5. 

DRAKE, C. J. and HOBERLANDT, L. (1950b)-Catalogue of generaand species ofSaldidoe (Hemiptera). Acta Ent. MusCi 
26: (372) 1-12. 

ESAKI, T. ( 1 9 2 4 w n  a new genus and species of the Gem.dae from Formosa. Ann. ent. Soc. Amer. 17 : 228-230. 

FERNANDO, C. H. (1964FA preliminary account of thewater bugs of the family Cor~xidac in Ceylon. J. Bombay nat 
Hist. Soc. 61 : 603-613. 

HUNGERFORD, H. B. and MATSUDA, R .  ( 1 9 6 2 ~ o n c e r n i n g  some species of Tentrgoponrrs S. Str. (Gerridae. Hemiptera 
Bull. Brooklyn ent. Soc. 62 : 141-145. 

USBURY. I. (1968)-The Enithares (Hem : Heteroptera : Notoncctidae) of the Oriental region. Pacific Insects 10 : 
353-442. 

LANSBURY, 1. (1972)-A revie. of the Oriental species of R m i r a w  Tran. R. ent. Soc. Lond. 124 : 287-341. 

LUNDBLAD, 0. (1933bZur kenntnis der aquatila and semiquatilen Hernipteren von Sumatra Java und Bali. Arch 
Hyodrobiol. Suppl. 12 : 1-195 : 263-488. 
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COLEOPTERA-HYDROPHILIDAE, DYTlSCIDAE. Fig. 286 Amphiops glbbos. 287 Berosws sp. 288 
Enochrr~s sp. 289 Regimbartia attenuta. 290 Larva of Sternolophus sp. 291 Head of same. 292 Ca~thydrus 
sp. Larva. 293 Head of same showing mandibles in transparency. 



COLEOFTERA-DYRSCIDAE, PSEPWENDBE (Larvae). Fig. 294 Laccoph~lus sp. 295 Same. 
posterior end of body and serci. 296 Head of sane.. 287 Hyphy&.s sp. 298 Same, posterior end of body 
and cerci. 299 Hy&ticus sp. 3W Anterior margin of clypeus of m. 381 Labium of same. 302 Eubrieno I - 
dorsal vim.  303 Saane ventral view. 



C. H .  FERNANDO 

ORDER COLEOPTERA 

Beet.les oi the families Uytiscidae, Haliplidae and Amphizoidae of the I n d i u ~ ~  Regiol: 
have been i~~tensively investigated in a series of papers. Guibmot (1953, 1954a, 195413) acd Vazi- 
rani (1955, 1963, 1964a, 19Ma, 1966b, l W a ,  l968b, 196913, 1969c, 1970a and 1970h). These 
papers make i t  possible to diagnose the Dytiscidae and Haliplidae of the Indian Hegion with 
accuracy. The Asian Hydrophilidae, Gyrinidae and beetles belongil~g to various other aquatic and 
>(,mi-aquatic families e.g. Elminthidae are very poorly k n o w .  

' l ' l ~ r ?  publication of the monograph on aquatic beetle larvae and pupa by Betrand (1972) 
I~as ~nad:? i t  tilsier to diagnose aquatic Coleoptera immature stages to the generic level nt le:~st,. 
Also Vazirani (1!164b) has contributed to the knowledge of Cy1;iste-I. larvae. l ' h a  level of sophisti- 
cation in tasonolnic studies both for adults aud Ia rv~ .e  has been c?&anccd in recent Fears Ilg the 
~)ubliciition of numerous papers. Some larvae collected in Sri Lanka and identified to the genus 
I I ave been illustrated. They belong to ,Stemolopl~zis (Hyd~ophi l idae) ,  Hydaticzls, H y p i i y d r ~ s  anti ' 

I,ncconhilus (Dytiscitlar), Canthydr?is ~ N o t e n ' n a e ~  and Ihbr ianax  (Psephenitlac) Fig. (290-:30:;), 

The fo l lo~iag  adult beetles have also been figurccl from Sri Lanka materlal dmpllt~p,\  
I!0!7i?t1 hu~li(b Eno(-hrlis and Rrros~ i s ,  Figs. 286-289. 

The Sri Lnnlra list of species giren in t,he illide should bc rxpanded b- the inclusio~l of 
trhc lollowing 1)ptlscidae : - 

f7opclet~is frcudei Guignot Hyphoporus picgnat07 Fharp 

Hydatioics cc yloniclis Guignot Lacoophilus basalis Mots. 

Hydrovat~~us isch yrus Guignot Laccophilus pnrtiulus Auhe 

iIyd7ozo.t 116 p i c i ~ c  r~nis Mots IJuccophiIrcn ~ u f u ~ z l a  Reg. 

H I ~ ~ T O U U ~ J ~ S  r u f o ~ ~ t g e r  Clark Afic7odytes ma.culat.ue [Mots.) 

b 
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SUB-ORDER HYDRACARHRA -- 
So far only two collections of Hydracwina from Sri Lanka has been studie,d Daday (1898) 

who reported on this collection recorden 14 species of which nearly all were liew species. Subse- 
quently priersig (1900) and Walter (1929) reported on the same material and clarified some con- 
fusion in the assignment of males and females of different species to one species. This added twc~ 
new species to Daday's (1898) list. 11 single species P i o m  coccinza aar. im?ninlita (Piersigj was 
recorded by Apstein (1910) in his st.udy of zooplankton in Lake Gregory. Cook (1967) doubts the 
presence of this sub-species in Sri Lunka. The another however found Piona sp. ( rocc inca  group) ir; 
Sri Lsnka. Lundblad (1939) recorrled some species from s sitlgli. cc.llcctjou. 

The publication of Coolr's (1!%'7) moaograph on water nlltes from 111dis has made it possi- 
ble to diagnose rnost Sri Lanka species. The another exapined material collected with zooplankton 
from S~ Lanka and found t b v e l ~ ~  species hitherto unreported. These are listed together with the 
prcvious records -from Sri Lanka have been illustrated. Species where material was available. b 
the author (Figs. 304-360) have been illustarted. 

.Since records of Sri Lanka Hydracarina arc so few the locality daata for materiel examined' 
have been included. 

Larval water mites me found infesting the gills and pharynx of fishes: Dubinin (1959) 
Te& and Fernando (1$'71)), Fern~ndo  et  d. (1w2). Hydracarine are often parasitic on fresh- 
water mussels in their l a r d  stages. The life history of a typical water mite has been described 
by Mitchell (1956). Tedla and Fernando (1970) found the nm-parasitic larvae Hlrdrozetes causinr 
t i m e  reaction in fish gills. 

The free-living larval mites (Figs. 24 and 25) and the parasit,ic stages in the phargngia) 
of a fish (Fig. a61 b v e  been iDplsts&edl. 



C .  W. FERNANDO 

HYDIUCARINA. Fig. 304 Niloror~ia indica, ventral view. 305 Female palp of same. 306-308. 
Oxus pictus, 306 female, ventral view of  anterior portion, 307 palp of female, 308, femafe genital area. 
309-3 13 Litnnesis Iembangensis, 309 female, dorsal vicw, 3 10 female palp, 3 11 female, genital area, 3 12 male 
palp, 313 male genital area. 314-318 Limnesia Irrcifera, 314 female, dorsal view, 315 female, genital area, 
3 16 female pslp, 3 17 male, genital area, 3 18 male palp. 3 19-321 Encendridophoi-us horvatlii, 3 19 female, genital 
arca, 320 male, genital area, 321 female palp. 



HYDRACAIUNA. Fig. 322 Unionicola aflnis, female genital area. 323 female palp ot same. 324 
Unionicola kantaka, male genital area. 325 male pa@, 326-329 Unionicoh setifera, 326 female, genital area, 
327 female palp, 328 female palp, terminal portion, 329 male, genital area. 330-333 Unionicoh similis 330 
female. genital area, 331 female palp, 332 male palp, 333 male, genital area. 334-338 Neumania dmbigua. 
334 male, genital area, 335 mslp palp, 336 female palp, 337 1 leg 4-6, 338 IV leg 4 4  339-341 Neumanin 
nodosa, 339 female, genital area, 340 IV leg 4-6 female 341, female palp, 342-344 Piona dndayi. 342 male. 
genital area. 343 mlle palp. 344 IV  leg 4. 345-347 P ~ O M  (coccinw group), 345 male, genital area, 346 
male palp, 347 IV leg 4 of male. 



HYDRACARINA. FIE. 348 Arrcnurrrs congener niale. 349 female of same. 350 female palp of same. 
351 Arrenurus likratus male 352-354 Arrenuru.~ maderaszi 352 male 353 female, 354 female palp. 355-357 
Arrenurus orientalis 355 iemnale, 356 female, ~enrta l area, 357 female palp. 358-160 Arrenurur cariuer, 358 
mak, 359 male palp, 360 posterior portlon of male. 
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Family MI - 
Hy&drrcr sim'h Mads 

Family H y c l d m n i k  ' 
. Di~wcsus i ivcs tn '  

Family AnkitskMae &- 

Family LibePtiib - 
*oxus wi k i g  

' *om b&tus (BBd) 

Family l h m a k k e  - 
*- mi5 mig 

Family Nemaxliickw 

- . N e u m i a  a d i g u a  Piersig 

*Piom caligifera Koen 
Piom d d q i  Pejnsig 

Family Axonopsidae 

*Axoflopsis sp. 

Fami!y Arrcnuridae 

hrepurus madaruszi mday 
A n - e w y ~  eey~onicus IDaday 
Arrenurus orient& mday 
Arrewus liberalus Walter 
A r r e m m  congvrer m y  

' * trnionicols~ nrcessaria (Koen.) 
'Unionicoln setfira Cook 
* Unianicol0 sirnilis Viets 
*Unionicola unguicukta Walter 

. *Piom flagelkfera Lundb. 
Pinna (cocccnen group) 

'Arr~nurus caviger VKts 
Arrenurus rostrafus Daday 
'Arrenurus rouxi Piersig 
Arrenurus sinhalensis Daday 

Nilofonla indica Numoda, rim field 1 9 19.3.72. 

~xlup ic tus  Unichchi t a ~ k  1 ? 28.12.70. Nugeg& rice Pield 1 $? 27.7.71. 

~i-b lembmgmis Madusrankuli, pond 1 ? 1.6.72 Marawiia, pond 3 9 9 22.8.72. Ratnap- wysi& pool 1 Q 
22,.8.72 Rahapwa, gem pit 1 6 18.8.72 Udavmlawe reservoir 1 9 27.1270. 

Limnesia luefero Nu rice field 4 Q 22.7.71 Wugegda, rice field 1 9 22.6.71 Belihulom rice field 18 16.8.72 

*New record for SRJ LAN1C.A 



F ~ c c n ~ r ~ p h o r y s  horwthi UnicMi tamk I 9 28.12.70 Marawila, pond I Q 6.12.70 H- 1 9 28.12.70 
Nugegsda, rice W 1 8 1 0 10.10.71 1 $! 22.7.71 

Unioniwla afmiis Tabbowa tank 1 9 6.12.70 Ambiiiwewa 1 9 9.8.68 Kebittigollawa Tank I Q 19.12.70 

Unionicola kanraka Kebittigollawa rank 1 $' 19.12.70 

linionicola serifera Handapangala tank I 9 28.12.70 Kebittigollawa tank 1 9 1 8 19.12.70 

Unionicola simili~ Kebittigollzwa tank I $. 1 P 19.12.70 

4'erimania nodoso Nugegoda rice field 1 9 19.3.72. Ratrrapura gem pit 2 Q P 

,Werrrnania ambigua Ratnapura gem pit 1 9 18.8.72 Ratnapura, vegetated pond I 0 18.8.73 

Piorza dodayi Nugwoda, rice field 1 8 1 9 10.10.71 

Piona sp. (coccinea group) Karapala \,iIJu 1 8 7 . l .72  
& 

Axonopsis sp. Kurunegala tank 1 8 3.8.69 Nugegoda, ricc field 1 3 23.2.71 

Arrenurus congener Nugegoda, rim field I d 24.2.71 Nugegoda, rice field 2 9 9 22.7.71 r!# 19.10.71 Marawila 
pond 1 9 22.8.70 

Arrenurlcs liberalus Bellhul-oya rice field 1 6 16.8.71 Nugegoda, rice field 1 22.7.71 

Arrenurus madnrnszi Nugegoda, rice fieM 1 3 10.10.71 Ratnapura, pond 1 8 19.8 72 Nogegoda, ra 
18 1 9 22.7.71 1 $? 19.10.70, 

.4~.renurus orientalis Eppawela, pond 1 ? 18.8.72 

Arrenrrrus cavigrr Idugegdq rice Reid 1 8 19.3.71 
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Rijksmusoi~m Van hatuulijbe, Histoile Leiden and Dr. H. Nouvel, University Paul-Sabatier- 
heiped with literature on, and the iden+Lficntion of, mysids, Dr. V. Iccjrinek, Charles Urllversit3-, 
.Pragie, CSSR gave me  many valuable hints on differential diagnosis of Cldocera and answered 
my queri .s oil this group. Dr. Ken McKenzie formerly of the British Museum (Nat. His*.) helpecl 
in Ihe irlentification of Conchostracans. Dr. R. G. Michael, Madurai University, India sent me 
spucimL1s of C~pepoda and literature on conchost~racsns. Dr. W. L. Peters, A and M I:niversitv, 
TaUahsssce, U. S. -1. sent me lite~ature and cornrnerlt's on tht., E~hemeroptera cf Sri .Lanka. To 
Mr. P. R .  Karunaratne, National Museum, Sri Lanka I owe the new records of Aquatic Hemip- 
t,era-Heteroptera. He  also collected many valuable specimens of freshwater invertebrates for me. 
Messrs. hf .  J. Fernando, and Prasanna Fernando of Marawlla,' Sri Lanka and Mrs. R .  Selvsrsjiih. 
JafEna, Sri Lad-a collected msterial. for me from Sri Lanka. Dr. N.  N .  Smirnov, Institute of 
Animal Ecology, Moscow, USSR presented me with much 7-al~~nble literature and identified 
many specimens of Cladocera for me. My students Dr. George Hanek, Mr. R. Chengn!xth 81ld 
uiss Brenda Harm helped with their corni~tent~s and or, occ~sion sorted and identilied specimens 
for me. Many ot,her persons hrtve helped in obtaining material for this supplement. 1 wish to 
t,hapk all of them. 

. ~ ~ ? P E r n I X  P 

New Species records for Sri Lanka 

~ h c  foll~okg is a l ist of species recorded for the first time in Sri Lanka and included in the present paper. 

Phylum-T~digrada 

Macrobiotus dkpar Murray 
Stygarctw bradypm Schulz 

Phylum Arthropods 

Class Crustacea 

Order Conchostraa 

Cuenestheriella indica (Gurney) 

Order Cladocera 
Latonopsis australis Sars 
Bosminopsis dietqrsi Richard 
Bosminu sp. 
G,imaldina braz zai Richard 
Echinisca capemis Sars 
Pseudochydorus globosus OB;rird) 

/ Alona monocant'h Sars 

Order Cyclopoida 
DiacycIops cf. [anguidus tsars) 
Metacyclcps minutus (Claus) 

Echinkcus ( E )  cribosus Murray 

Eulimnadia m i c h i i  Nayar and Nair 

Alom ef. harpdaria Sars 
Alona pulchellu King 
Alona setulosa Me,prd 
Alona cf. guttata Sars 
Biapetura afinis (Leydig) 
PIuroxus cf. similis Vavra 



Order Calanoida 
Eudiaptomus cinctus (Gurney) 
Tropodiaptomus neikeni Brehm 

Order Harpactiwida 

Parasrenocaris cf.  breviprs Krsxl  

Class lnsecta 

Order Hemiptera 

Mesovrlia sp. 
Halovelia sp. 
Microvelia 3 spp. 
Neoalardus sp. 
Strongylovelia 2 spp. 
Tetrar@is sp. 
Velia curretu F.  
Xiphovelia sp. 
Hebrus bengalens~s DisL. 

Class Arachnids 

Sub-order Hydracarina 

Nilotonia indica Walter 
Limnesia lembangenris P ~ e m ~ g  
Limnesia lucifera Lundhlad 
Unionicola aflinis (Piersig) 
Unionicola kantaka (Cook) 

Tropodiuptomw. cf. doriae (Richard) 

Rhagodorarsrus sp. 
iMerrobntopsis sp. 
Naboandekrs sp. 
Ascelepoos anrmndelei Dist. 
Metrocoris sp .  
Ventidius aquarius (Dist.) 
Ventidius pubescens Cheng 
Rhelrmatogonus vittatus Esaki 
Onychotrechus sp. 

Unionicola similis Viets 
h'eumania ambigua Plersig 
Piona sp. (coccinea group) 
Axonopsis sp. 
Arrenurus caviger Viets 



Rotifera from Sri Lanka (Ceylon) I.! 
The Genus Lecune with Descriptions of Two New Species 

R. CHENGALATH and C. H. FERNANDO * 

I N T R O D U C T I O N  

The Rotif~ra of Ceylon have received little attention in recent years. The major papers dealing 
with Ceylonese species are those of Daday (i898) who recorded 42 species and listed 46 species as 
occurring in Ceylon and Apstein (1907,181 1 )  who recorded a number of species in the plankton of two 
lakes. Mends and Fernando (1962) gave a list of Ceylonese species. The list was revised and a few 
additions made by Fernando (1969). Mendis (1965) added a new generic record Trocho.rphnera to 
th'e list. Mendis (1964, 1965) and Costa and De Silva (1969) identified a number of Rotifera genera 
in their studies on the zooplankton of Colombo Lake and Fernando and Ellepob (1969) recorded 
four species in their study of two small tanks. The present study is based on collections made from 
a large number of lakes, ponds and paddy fields during the period 1968-1972. A large number of 
new records and some new species have been identified in this material. The largest number of species 
have been recorded in the genus Lecane i.e. Lecane (Lecane), Lecane (Hemimanostylu) and Lectme 
(1Monostyla) and the present paper is restricted to this genus. In all 25 species including two new 
species are recorded and described. Previous records number only 8 species. 

Apart from the early paper by Anderson (1889) on the Rotifera around Calcutta, Jndia ; Murray 
(1906) on the Rotifera of Sikkim and Stewart (1908) on the Rotifera of Tibet, there are a number of 
more recent papers dealing with Rotifera of adjacent areas i.e. India and the Malay Archpelago 
(Edmondson and Hutchinson (1934), Hauer (1936, 1937a 1937b, 1938,) Donner (1949), Brehm (1950), 
George (1961), Pasha (1961), Arora (1963, 19636, 1965, 1966), Nayar (1964, 1965a, 19658, 1968, 
1969), Wulfert (1966). Also many Rotifera have been identified in studies of zooplankton. Also 
recent revisions of a number of genera are available (Harring. and Myers (1926) ; Hauer (1929), and 
the comprehensive faunal works of Viogt (L957), Bartos (1959), Rudescu (1960) and Ktuikova (1970) 
enabling accurate diagnosis of species. 

Since detailed descriptions ol'all previously recorded species are available only short descriptions 
with illustrations to enable easy diagnosis are given in the present paper. Where our material differs 
from that previously described this is mentioned. The two new species are described in detail. The 
rest of the Ceylonese species will be dealt with in a subsequent paper. 

Materials and Methods 
Over 200 samples of " zooplankion " from open water and the llttoral of lakes and from ponds 

collected during the period 1968-1972 were studied. Indlvldual specimens of Rotifera were mounted 
in CMCS (Turtoxstam mountant) or Po!yvin>l Lactophenol coloured dark with L l p m  Pink for 

a Department of Bmlo&v, U n ~ v e r s ~ t y  of Warzrkoo, Waterloo, Ontarlo, Canada. 
2- A 12365- .'I,<! 175101) WEPT. OF GOVT. PAINTING. S K I  W N X A  (CEYLON) 



detailed study. Drawlngs were made with a camera lucida and all measurements are given in p 
The material was collected w ~ t h  a No. 25 net ; fixed In formalin and indindual specimens were 
washed in 70°, ethyl alcohol before transfer to the mountant. 

List of s p i e s  

The following is a list of species of Lecanes recorded in the present paper 

*Lecane (Lecane) ceylonensis sp. nov. 

*Lecane (Lecune) crepida Harring, 19 14 

*Lecane (Lecane) curvicornis Murray, 19 13 

*Lecane (Lecane) curvicoriais var. mi~miensis Myers, 1941 

*Lecane (Lecane) hornernanni (Ehrenberg, 1833) 

Lecane (Lecane) leontina (Turner, 1892) 

Lecane (Lecane) lud~vigi (Eckstein, 1883) 

Lecune (Lecane) luna (Muller, 1776) 

* Lecane (Lecanei olzioeresis (Herrick, 1885) 

Lecane (Lecane) papuana (Murray, 19 13) 

*Lecane (Lecane) plesiaicles sp. no\). 

*Lecane (Lecane j ploenensis (Vigot, 1902) 

*Lecune (Lecane) pusilla Harring, 19 14 

Lecane (Lecane) ungulu~a (Gosse, 1887) 

"Lecane (Lecane) cerecun~ia Harring and Myers, 1926 

"Lecane (Hemirnonos~yla) s,vmpoda Hauer, 1923 

Lecane (ilfonostylu) bzllia Gosse, 185 1 

*Lecane (kfonostyla) closterocerca Schmarda, 1859 

*Lecane (Monost~la,)  clecipiens Murray, 19 1; 

*Lecane (Monostyla) elachis Harring and Myers, 1926 

iecane (L'I.fonostyla) lunaris (Ehrenberg, 1832) 

*Lecane (ilfonostyla) obtusu Murray, 19 13 

Lecane (Monostyla) quadridentata (Ehren berg, 1832 ) 

'Lecane (Monostyla) strenroosi (Meissner, 1908) 

*Lecane (Monostyla) unquitata (Fadeew, 1925) 

New r-ecord Ibr Cryion 



CHENGALATH AND FERNANDO 

Description of species 

Lecane (Lecane) ceylonensis sp. nov. (Figs. 1 and 2) 

Anterior end of lorica widest and gradually tapering towards posterior end. Anterior dorsal 
margins coincident and convex. Dorsal plate with elevated ridges on the sides. Ventral plate slightly 
larger than dorsal plate. Width of dorsal and ventral plates equal. Laterai sulci not distinct. 
Posterior segment short and extends only little beyond the dorsal plate. The first joint of the foot 
fairly large. The second joint very large, rounded posteriorly. Toes long, fairly stout and tapering 
into an acute point, without any claw 

MEASUREMENTS 

Length of dorsal plate . . 76 Width of anterior end . . 58 

Length of ventral plate . . 80 Foot . . . . 16 

Width of dorsal plate . . 48 Toe . . . . 30 

Width of ventral plate . . 453 

Lecane ce!~lonensis is closely related to Lecane nork!.sa 1 Hauer), and Lecane hornemanni 
(Ehrenberg). In Lecane ceylonensis the anterior end 1s liluch broader than the middie of lorica unllke 
in Lecane nodosa or Lecane hornemanni where the greatest width is in the middle of the lorica, Also 
in both Lecane nodosa and Lecane hornemanni the width of the iorica is greater than its length. The 
width of the lorica of Lecane ce.vlonensis is approximately two-thirds the length. The posterior 
segnient of Lecane ceylonensis is small compared to that in Lecane nodosa or Lecane hornemanni. In 
view of all these differences we propose that this species be designated Lecane -ceylonensis sp. nov. 

DISTRIBUTION : Palavi. pond : Chandrika wewa. 

Lecane crepicla Harring, 1914 (Figs. 3 and 4) 

The 'specimens of Lecane crep~llrr found In Ceylon agree generally with the descriptions of 
Harring and Myers (1926) and Hauer (1936) except that they are slightly larger. The drawings of 
this species by the above mentioned authors and Wulfert (1966) from Indian material shows that 
the ventral alrd dorsal plates are not coincident at the anterior end. However, most of the specimens 
examined from the Ceylon samples show that the anterior margin is coincident or nearly so. Lecane 
crepida has not been recorded from Ceylon previously. 

Length of dorsal plate . . 73 

Length of ventral plate . . 86 

Width of dorsal plate . . 49 

Width of ventral piate . . 56 

Width of anterior end . . 58 

Foot . . . . 22 

Toe . . . . 23 

Claw . . . .  9 

DISTRIBU~ON : Tabbowa, pond : Medawachchiya, tank. 



Lecane curvicornis Murray, 1913 (Figs. 5 and 6) 

The forms found in Ceylon are typical and show no difference from the ones described by 
Harring and Myers (1926) in his monograph except that the Ceylonese forms are smaller. Lecane 
crivicornis is fairly common in small ponds and was abundant in some samples. 

MEASURB- : 

Length of dorsal plate . . 11 1 Width of anterior end . . 66 
Length of ventral plate . . 117 Foot . . . 15 
Width of dors i  plate . . 89 Toe . . 54 
Width of ventral pkte . . 96 Claw . . . .  9 

DISTRIBUTION : Kudawewa, Madanape ; Marawila, ditch ; Tabbowa, pond ; Marawila, pond : 
Ambiliwewa nr. Kurunegala. 

Figs. 1 and 2.-L,rcanr cCylonensis dorsal and ventral 

views 

Figs. 3 and 4.-Lecan-. crepida dorsal and ventral 

views 

Figs. 5 and 6.-Lecane cu~vicornis dorsal and ventral 

views 

Figs. 7 and 8.-Lecane curvicornis var. miamiensis 

dorsal and ventral views 

Figs. 9 afid 10.-lecane harnemanni dorsal and ventral 

views 

Lecane curviconzis var. miamfensix Myers, 1941 (Figs, 7 and 8) 

Lecane curvicornis var. nzianziensis was hTst described by Myers (1941) from Miami, Florida. 
It has not been reported from anywhere since. The form found in Ceylon is broader than the one 
discribed by Myers (loc. cit.). Also there are other minor differences namely that the anterior margin 
of Ceylonese specimens are not exactly coincident and the antero-.lateral spines are .a little 
more prominent. The shape of the posterior segment and the anterior portion of the toe, which are 
characteristic of t h s  variety agrees In both the specimens from Florida, United States and from Ceylon. 

MEAS-: 

Length of dorsal plate . . 138 
Length of ventral plate . . 153 
Width of dorsal plate . . 121 
Width of ventral plate . . 130 

Width of anterior end . . 84 
Foot . . . 15 
Toe . . 60 
Claw . . 12 

D I S T R I B ~ O N  : Recorded ody from Ambiliwewa nr. Kurunegala. 



Leccsre hmmmun.&{Ehrenberg, 1833) (Figs. 9 and 10) 

The psterior segment of Ceylonese specimens is slightly sm&r compared w the qaeeinxqm 
from the United States (Harring and Myers, 1926) and India (Wulfert, 1966) b t  mare M less of the 
same size as Indonesian specimens (Hauer, 1938). Lecane hornemanni has not bees previsugfg pimrded 
from Ceyloa 

MBASUREMENTS : 

Length of dorsal plate 72 Width of anterior end 69 

Length of ventral plate 82 Foot 15 

Width of dorsal plate 85 Toe 29 

Width of ventral plate 72 

DISTR~UTION : Tabbowa, pond ; Kudawewa, Madampe. 

Lecune ( L e m )  leontina Turner, 1892 (Figs. 11 and 12) 

The shape of the lorica is a little different from the description of Harring and Myers (3926) 
which shows a wider lorica, more or less roundish. Whereas the Ceylonese forms are oval, the 
wldth of the lorica being less. Ceylonese forms of L e m e  leontina are smaller compared to foms 
from other parts of the world (Harring and Myers, 1926) ; Hauer (1938) ; Voigt (1957). 

MEASUREMENTS : 

Length of dorsal plate 135 Width of anterior end 72 
Length of ventral plate 156 Foot . 

Width of dorsal plate 97 Toe 

Width of ventral plate 108 Claw 9 

DISTRIBUTION : Nugegoda, paddy field ; Topawewa, Polonnaruwa ; Pond N. Nilcaweratiya ; 
Marawila, ditch ; Marawila, pond ; Morawewa ; Mandapangala, tank ; Bathalago&, tank ; 
Nachchaduwa, tank. 

Lecane (Lecane) ludwigi Eckstein, 1883 (Figs. 13 and 14) 

The anterior margins have a deep sinus and are not coincident. The posterior segment of 
Lecane ludwigi shows wide variation. In the specimens studied from Ceylon the posterior segment 
was rounded with the projection blunt and truncate. 

Length of dorsal plate 97 

Length of ventral plate 138 

Width of dorsal plate 75 
Width of ventral plate 7 1 

Width of anterior end 49 

Faot 15 

Toe 44 

DSTRIBWIW : Recorded only fr.om Tabbowa. po*d 



Lecune (Leeane) luna Miiller, 1776 (Figs. 15 and 16) 

The anterior margin does not have a deep, lunate sinus. The dorsal and ventral plates of the 
same width. The end of toes have a slight swelling and resemble those given in rhe drawings of 
Donner (1954). 

MEASUREMENTS : 

Length of dorsal plate 128 Width of anterior end 96 
Length of ventral plate 135 Foot 18 
Width of dorsal plate 111 Toe 42 
Width of ventral plate 111 Cfaw 12 

DISTRIBUTION : A common species both in tanks and ponds. Marawila, ditch ; Topawewa, 
Polonnaruwa ; Mandathivu, Jaffna, paddy field ; Vaddukodai, JalTna, paddy-field ; Anabulundawa 
wewa ; Sigiriya tank ; Thovaramuddai, JafTna, Giants tank ; Nachchaduwa tank ; Kdawewa ; 
Pavatkulam ; Kandalama tank ; Megallawewa ; Nalanda reservoir ; Moonplains reservoir ; 
Ambiliwewa, Nr. Kurunegala. 

Figs. I I and 17.-Lecutze leotina dorsal and ventral 

views 

Figs. 13 and I?.-Lecatre ltrdwigi dorsal and ventral 

views 
,.,--.< 
,, . rkv-, 

i' 1 1  ' Figs. 15 and 16.-Lecune luna dorsal and ventral 

views 

f-igs. 17 and  18 .-Lecuno ohioensis dorsal and 

views 

Figs 19 and  20.-Lecane paprtancr dorsal and 

views 

ventral 

ventral 

L,ecane (Lecane) ohioensis Herrick, 1885 (Figs. 17 and 1 8) 

The anterior margin is not coincident and the spines at the external angles are not very 

prominent. The posterior segme~lt rounded and the mediam projection is small and truncate. 
Ceylonese forms are larger than the ones described-by.Harring and Myers (1926) from the United 
States. Lecane ohioensis has not been recorded from Ceylon previously. 

MEASUREMENTS : 

Length of dorsal plate 120 Width of anterior end 54 
Length of ventral plate 135 Foot 15 
Width of dorsal plate 99 Toe 39 
Wldth of ventral plate 9 3 

DnTRrsurlob : Karainagar, Jaffna, pond ; Pond nr. Nikeweratiya ; Ambiliwewa nr. Kurunegala. 



CHENGALATH AND FERNANDO 

Lecane (Lecane) papuana Murray, 19 13 (Frgs. 19 and 20) 

Wulfert (1966) and Pasha (1961) recorded and described Lecane papuana from Ind~a. They 
show the ventral plate as sllghtly broader than the dorsal plate. In contrast, rn the Ceylonese 
specimens the dorsal plate 1s slightly broade, than the ventral plate. In other respects the Ind~an  
and Ceylonese specimens agree. Very comlnon In paddy fields, small ponds and lakes rn Ceylon. 

MEASUREMENTS : 

Length of dorsal plate 99 Width of anterior end 66 
Length of ventral plate 108 Foot 15 
Width of dorsal plate S7 Toe 21 
Width of ventral plate 8 3 Claw 9 

DISTRIBUTION : Negegoda paddy fields : Thovaramuddai, Jaffna, pond ; Nedunkani, pond ; 
Kudawewa, Madampe ; Marawila, ditch ; Handapangala, pond; Thinipitiwewa, Madampe ; 
Kantalai tank ; Kandalama tank ; Giants tank ; Arnbiliwewa, nr. Kurnegala. 

L e c a n ~  (Lecane) plesiaicles sp. nov. (Figs. 21 and 22) 

The lorcca is sturdy and tapers gradr~ally to thz foot. Anterior dorsal and ventral margins 
slightly conver. External angles bear two strong traingular, more or less erect anterior spines. 
Dorsal plate convex, smaller than ventral plate. Surface markings limited to two pairs of convergent 
wavy ridges, beginning near the anterio~ mai.gin. Ventral plate moderately convex. Width of 
dorsal and vent~al plates equal. Width of lorica nearly two-third the length of body. Anterior end 
widest tapering posteriorly with the sides of lorica slightly undulate. A well marked transverse fold 
present immediately in front of foot. Latera.1 sulci absent. Posterior segment distincts from 
main body. First foot joint large, second slrb-square and does not project beyond the lorica. Toes 
long about one-third the length of lorica and tapers into a fine point, without claws. 

MEASUREMENTS : 

Length of dorsal plate 7 5 W~dth  of anterior end 57 
Length of ventral plate 85 Foot 8 
Width or dorsal plate 50 Toe 31 
Width of ventral plate 50 

Lecane plesiaides resembles Lecatie crepicln Harring, and Lecane plesia Myers, and has the 
general outline of these species. The ,ori,;,t $2: Le~,aiir c~.~pict 'a is howecer parallel sided in the anterior 
half of its length and tapers rapidly to the foot. It is a!so strongly gibbous posteriorly. The foot 
does not project beyond the lorica in Lecane crepida and the ciaws are absent. Although Lecanc 
crepida and Lecanr plesiaides are of approximately the same size, these morphological differences 
stand out clearly. Lecane plesia is also approximately the same size but differs from Lecane plesiaides 
in the following characters. The anterior spines at the external angles in Lecane plesiaides are more 
prominent and distinctly triangular whereas in Lecane plesia the spines are rudimentary. The lorica 
in Lecane plesiaides tapers gradually to the foot whereas in Lecane plesia it is more or less parallel 
sided for most of the length. The toes are a.lso different in that the claws are absent in Lecane 
plesiaides. In view of all these differences and other structural characteristics different from other 
Lecane species we propose that this species be designated Lecane plesiuides sp, nov. 

DISTRIBUTION : Recorded only from Tabbowa, pond. 
233 



Lecane (Lecane) p l o e m i s  Voigt, 1902 (Figs. 23 and 24) 

The anterior margins are coincident with small triangular spines at the dm. The foot is 
well inside the l o r k .  In Wulfert" (1956) drawings of L.ecane ploenensis from India the foot is shown 
as projecting outside the lorica. This may be'because of the varying degree of contraction. The 
design on the dorsal and ventral plates were not discernible. The Ceylonese forms also w generally 
smaller. Lecane ploenensis has not been recorded from Ceylon previously. 

MEASUREMENTS : 

Length of dorsal plate 90 Width of anterior end 54 
Length of ventral plate 99 Foot 12 
Width of dorsal plate 60 Toe 36 
Wdth of vegtral plate 5 1 

DI~I'RE~LJT~ON : Mahakandarawa wewa ; Kudawewa ; Marawila, ditch ; Waga, pond 
Poralesgamuwa tank. 

Figs. 21 and 22.-Lecane plesiaides dorsal and ventral 
views 

Figs. 23 and 24.-Lecaneploenemis dorsal and ventral 

views 

Figs. 25 and 26.-kcone pusilla dorsal and ventral 
views 

Figs. 27 and 28 . -kwne  wrgdata dorsal and ventral 
views 

Figs. 29 and 30.--Lecane vereccmda dorsal and ventral 
views 

30 

Lecane (Lecane) pusilla Haning, 1914 (Figs. 25 and 26) 

h r i c a  broadly ovate. Anterior margins are not coincident, the dorsal plate projects a little 
over the ventral plate. The Ceylonese specimens agree in details with the description given by Harring 
and Myers (1926). 

MBASUREMBWTS : 
Length of dorsal plate 53 Width of anterior end 43 
Length of ventral plate 59 Foot 8 
Widtb of dorsal plate 45 Toe 13 
Width of ventral plate 40 Claw 5 

DISTRIB~KIN : Tabbowa, pond ; pond nr. Nikeweratiya. 



C H ENGA ATH AND FERNANDO 

Lmune (Lecane) ungulata Gosse, 1887 (Figs 37 and 28) 

Wulfert's (1966) drawings of Lecane ungulata based on material from India, shows that the 
dorsal plate is wider than the ventral plate in the middle portion, whereas in the Ceylonese specimens 
the dorsal plate is narrower than the ventral.plate. The anterior end of the dorsal plate of Indian 
specimens have a small medium sinus unlike the Ceylonese specimens which have a more or less straight 
anterior end. The Ceylon specimens agree with the specimens from the United States described by 
Harring and Myers ( 1926). Lecane ~mgulata is very common tn the samples from Ceylon. 

MEASUREMENTS : 

Length of dorsal plate 207 Width of anterior end 126 
Length of ventral plate 23 1 Toe 27 
Width of dorsal plate 162 Foot 66 

Width of ventral plate 17i Claw 33 

DISTRIBUTION : Tabbowa, pond : Karainagar. Jaffna. pond : Kayts, Jaffna, padd.y field ; 
Punkadativu, Jaffna, pond ; Ilavalai, Jaffna, pond ; Karapola villu nr. Polonnaruwa ; Kudawewa: 
Madampe ; Marawila, pond . Nikeweratiya. pond ; Marawila. ditch 

Lecane (Lecane) verecunda Harring and Myers, 1926 (Figs. 29 and 30) 

The anterior end coincident with two triangular spiaes at the external angles. Ceylonese fonns 
closely resemble the specimens from the United States except that the Ceylonese forms are smaller 
in size. Lecane verecunda has not been recorded from Ceylon previously. 

MLiASURt'MENTS : 

Length of dorsal plate 5 5 Width of anterior end 4 1 

Length of ventral plate 59 Foot 1 I 

Width of dorsal plate 45 Toe 17 

Width of ventral plate 34 Claw 6 

DrsTRleuTioN : Recorded only from Tabbowa. pond. 

L~cane (Hemimonstyla) svmpoda Hauer, 1929 (Figs. 31 and 32) 

The specimens from Ceylon agree morphologically with the species described by Hauer (1938) 
from Indonesian material. However the differences between Lecane sympoda, Lecane undulaia, 
and Lccane inopinnta, are negligible and may be regarded as slight variations of size and due to 
contraction. We agree with Wulfert (1966) that all these specks mentioned above can be considered 
as Lecane sympoda. Lecane sympoda has not been recorded from Ceylon previously. It was present 
in small numbers in two small ponds in Ceylon. 

MEASUREMENTS : 

Length of dorsal plate 60 Width of anterior end 44 

Length of ventral plate 63 Foot 8 

Width of dorsal plate 47 Toe 18 

Width of ventral plate 42 Claw 6 

DISTRLBUTION : Marawila, pond ; Marawila. ditch. 



Lecane (Monostyla) bulln Gosse, 1851 (Figs. 33 and 34) 

The anterior end of the lorica of Ceylonese specimens is wider than in the forms reported from 
Indin (Wulfert, 1966), Indonesia (Hauer. 1938) and from the United States (Harring and Myers, 

1926). The dorsal and"ventra1 plates are of the same width. 

MEASUREMENTS : 

Length of dorsal plate 92 Width of anterior end 51 

Length of ventral plate 97 Foot 12 

Width of dorsal plate 60 Toe 42 

Width of ventral plate 60 Claw 18 

&' Figs. 33 and 34.-Lecane bulla dorsal 

v I 
1 and ventral views. 

Figs. 35 and 36.-Lccane closterocercn 

dorsal and ventral views. 

Figs. 37 and 38.-Lecane decipiens dorsal 

and ventral views. 

Figs. 39 and 40.-Lecone elachis dorsal 

and ventral views. 

I>ISTRIBUTION : The commonest species in Ceylon. Recorded from Nugegoda, paddy field ; 
Karainagar, pond ; Topawewa, Polonnaruwa ; Mankumban, Jaffna; Vaddukodai, Jaffna, paddy field ; 
Saravanai, Nr. Kayts, Jaffna ; Anabulundawa, wewa ; Aranaganwila tank ; Sigiriya tank ; 
Thovaramuddai, Jaffna, Nedunkani, pond ; Karapola villu, Nr. Polonnaruwa ; Kudawewa, 
Madampe ; Marawila, ditch ; Marawila pond ; Estate pond Nr. Battuluoya ; Naeliya tank ; 
Pitchewarnala Marawila, pond; Unichchi pond ; Amparai tank ; Gaint's tank ; Morawewa ; 
Kantalai tank; Topawewa, Polonnaruwa ; Nalanda, reservoir ; Mahakandarava wewa ; Vakeneri 
tank ; Unichchi tank : Pavatkulam, Udawalawe reservoir ; Beira lake ; Moonplains reservoir ; 
Ambiliwewa Nr. Kurunegala. 



Lecane (Monostyla) lurmris Ehrenberg, 1932 (Figs. 41 and 42) 

Ceylonese forms are larger than the Indian forms (Wulfert, 1966). Toe is long and has a 
single claw at the end of which are two pointed spicules. Lecane lunaris is very common in ponds. 

MEASUREMENIS : 
Length of dorsal plate . . 129 Width of anterior end . . 60 
Length of ventral plate . . 144 Foot . . . . 15 
Width of dorsal plate . . 99 Toe . . . . 54 
Width of ventral plate . . 93 Claw . . . . 15 

DISTRIBUTION : Recorded from Tabbowa pond ; Kudawem, Madampe ; Naeliya tank ; 
Pitchewaranala 'Marawila, pond ; Waga, pond ; Topawewa, Polonnaruwa ; Catlereagh reservoir ; 
Udawalawe reservoir. 

Figs. 41 and 42.-Lecm lunaris dorsal and ventral views. 

Figs. 43 and 44.-Lecane obruslr dorsal and ventral views. 

Figs. 45 and 46.--Lecme quadrienfuiu dorsal and ventral 

views. 

Figs. 47 and 48.-Lecme sienroosi dorsal and vent~al views. 

Lecane t Monostyla) Obtusa Murray, 191 3 (Figs. 43 and 44) 

The drawings of Harring and Myers (1926) and Hauer (1938) show that the lorica had minute, 
spine-like projections at the edges of thc anterior end. The Ceylonese specimens lack these spines. 
Lecane Obtusa has not been recorded from Ceylon previously. 

MEASUREMENTS : 

Length of dorsal plate . . 76 Width of anterior end . . 60 
Length of ventral plate . . 82 Foot . . . .  11 

Width of dorsal plate . . 76 Toe . . . . 26 
Width of ventral plate . . 64 Claw . . .. 11 

DISTRIBLTTIO~' : Recorded from Tabbowa, pond ; Topawewa, Polonnaruwa ; Karainagar ' 

Jaffna. 
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Lecane (Monostyla) quadridentata Ehrenberg, 1832 (Figs. 45 and 46) 

The anterior margin shows differences from hitherto known specimens. The dorsal plate has 
a deep sinus at the anterior end and is flanked by two stout slightly out curved spines which are not 
of the same length. Ventral plate has a more or less ' V ' shaped sinus. Posterior segment rounded 
and not covered by dorsal plate. Toe and claw long, claw ending in an acute point. 

MEASUREMENTS : 

Length of dorsal plate . . 99 . . Width of anterior end . 45 
i I d  

Length of ventral plate . . 123 . . Foot . . . . 18 

Width of dorsal plate . . 71 . . Toe . . . . ' '45 

Width of ventral plate . . 75 . . Claw . . . . 21 

DISTRIBUTION : Tabbowa pond ; Sigiriya tank ; Kudawewa, Madampe. 

Lecane (Monostyla) stenroosi Meissner, 1908 (Figs. 47 and 48) 

The anterior dorsal margin is straight. Ventral margin has a shallow, rounded sinus and 
externally two stout, incurved frontal spines. Posterior segment small and rounded. Ceylonese 
form are slightly larger than Indian forms described by Wulfert (1966). 

MEASUREMENTS : 

Length of dorsal plate . . 120 Width of anterior end . . 45 

Length of ventral plate . . 126 Foot . . . . 12 

Width of dorsal plate . . 100 Toe . . . . . 36 

Width of ventral plate . . 102 . Claw . . . . 9 

DISTRLBUT~ON : Recorded only from Handapangala tank. 

Lecane (Monostyla) unquitata Fadeew, 1925 (Figs. 49 and 50) 

Specimens from Ceylon are similar to those previously recorded from Asia and Africa. 
However, the toes are shorter when compared to the Indonesian (Hauer, 1938) African (Green, 1960 
and Indian, W'ulfert (1966) forms. Posterior segment prominent. The claws resenibic most closely 
the d r a m g  of Hauer (1938) of material from Java with two basal spicules. Ceylonese specimens 
are larger when compared to the Indian, Indonesian and African material 

MEASURFM3NTS : 

Length of dorsal plate . . 96 Width of anterior end . . 45 

Length of venral plate . . 108 Foot . . . . 15 

Width of dorsal plate . . 89 Toe . . . . 27 

Width of ventral plate . . 99 Claw . . . . 12 



DISTRLBUTION : Recorded from Tabbowa, pond ; Kudawewa; Madampe ; Marawila, ditch ; 
Waga, pond ; Kantalai tank ; Ambiliwewa Nr., Kurunegala. 
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Rotifera from Sri Lanka (Ceylon) 2 
Further Studies on the Eurotatoria Including New Records 

R. CHENGALATH*, C. H. FERNANDO* and W. KOSTE~ 

INTRODUCTION 
In the first paper of t h s  series, Chengalath and Fernando (1973) dealt with the genus Lecane 

from Sri Lanka. In all, twenty-five species were recorded, of which seventeen species were new 
records. Two new species were also described. On the present paper we deal with the rest of the 
Eurotatoria. Again we have found many new records. In all 79 species are described in the present 
paper of which 47 are new records. 

The present study is based on the examination of over 300 samples from 1 35 localities including 
large and small tanks, ponds of various sizes, rice fields, streams and marshes. The collections cover 
the whole area of Sri Lanka and were taken during different seasons of the year mainly from 1968-1972. 
The sampling localities are given in Fig. 1. 

In the previous paper (Chengalath and Fernando 1973) the literature on the Sri L d a  species 
was reviewed. Also the literature on the Eurotatoria of South and South-East Asia was given. 
Therzfore, we have omitted reference to this literature. The methods used in the present study were 
the  same as those referred to in Chengalath and Fernando (1973). 

In the present paper we have given short descriptions of the species we have recorded. Measure- 
ments are included for most species. All species are illustrated. While we have not mcorded all 
the variation in morphological features of the species we have studied; we have given some notes 
on variations in a few cases. Locality data is not given for each species but its general occurrence 
is noted. All ths material will be referred to in a detailed study on Sri Lanka Zooplankton being 
prepared. All localities for each species will be included in this study. In the present paper a locality 
for each species is given in Appendix I. 

List of species 

We have listed the species under their respective families and have used the classification of 
Kutikova (1970). 

Family ' Asplanchnidae 

Asplanchna brightwelli Gosse, 1850 

:A.  priodonta Gosse, 1850 
:A. sieboldi Leydg, 1854 

Asplanchnopus multiceps Schrank, 1783 

* Department of Biology, University of Waterloo, Waterloo, Ontario, Canada. 
-1 D 457 Quakenbruck, W. Germany. 
4 New Records for Sri Lanka. 



Fig 1 .  Map of Srl Lanka showing the collecting stations 
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Family Bmchionidae 

*Anuraeopsis coelata De Beauchamp, 1932 
Amuaeopsis fissa Gosse, 185 1 
Brachionus angularis Gosse, 185 1 
B. budapestensis Daday, 1885 
B. calycijlorus Pallas, 1776. 
B. caudatus Barrois and Daday, 1894 

*B. caudatus var. aculeatus Hauer, 1937 
*B. donneri Brehm, 1950 

. B. falcatus Zacharias, 1898 
B. forficula Wierzejski, 1891 

* B. leydigi Cohn, 1862 
*B. nilsoni mst rom,  1940 

B. quadridentatus Herman, 1783 
B. rubens Ehrenberg, 1 838 

* B. sessilis Varga, 1951 
* B. urcues Linneaus, 1758 
*B. urcoelaris Muller, 1773 
B. patulus Muller, 1786 

*Kellicottia longispina Kellicott, 1879 
Keratella cochlearis Gosse, 1851 

*K. earlinae Ahlstrom, 1943 
*K. lenzi Hauer, 1953 
*K. taurocephala Myers, 1938 

K. tropica Apstein, 1907 
Platylas quadricornis Ehrenberg, 1832 

Family Euchlauidae 

Euchlanis dilatata Ehrenberg, 1832 
*E. incisa Carlin, 1939 
*E.  oropha Gosse, 1887 
*Dipleuchianis macrodactyia Hauer, 1965 
*D. propatula Gosse, 1887 
*Tripleuchanis plicata Levander, 1894 

Family Mytilinidae 

Mytilina mucronata Muller, 1773 
M. ventralis Ehrenberg, 1832 

Family Notommtidae 

*Cephalodella for-cula Ehrenberg, 1832 
*C. gibba Ehrenberg, 1832 
*Norotnmatg sp. 
Scaridium longicaudum Muller, 1786 



Family Triehotrid.e 
* Macrochaefus collinoi Gosse, I 867 
* M. sericus Thorpe, 1893 
7 richotria p o c l p o c l ~  Muller, 1776 
*T. tetrgctis Ehrenberg, 1832 

F W y  Trichocerddfe 
*Trichocerca bicristata Gosse, 1 887 
*T. braziIien.& Murray, 1913 
*T. chattoni De Beauchamp, 1907 
*T. cylin&ica Imhoff, 1891 
*T. &on-nuttali Jennings, 1903 
*T. rattus Muller, 1776 
*T. similir W~erzejski, 1893 
*T. stylata Gosse, 1851 

F nmily C o l e  
* LepadeUa costata Wulfert, 1940 
L. ovdL Muller, 17% 
*L. patella Muller, 1786 
+ L. rhornboides Gosae, 1886 

Fnmily Dicranophoridae 
* Dicranophotus robustus Harring and Myers, 1928 

Family Sgachaetidae 
* Polyarthra dolichoptera Idelson, 1925 
P. vulgaris Carlin, 1943 

F amily Collothecidae 
Collorheca ornara nutans Tschugunoff, 192 1 

F d y  F'ilinidal? 
* Filinia carmscela Myers, 1938 
F. longisera Ehrenberg, 1834 
F. opoliensis Zacharias, 1898 
*F. pejleri Hutchinson, 1964 
F. termimlis Plate, 1886 

Family Hexarthridae 
Hexarthra i n t ~ d i a  Wisniewski, 1929 
H. mira Hudson, 1871 

F mil y Hoscnlnridae 
' Floscuhia ringens Linneaus, 1758 
Sirwntherina semibullota Thorpe, 1 889 
*S .  spinosa Thorp, 1893 

F 4 y Conoehilidae 
* Conochilus uniconti~ Rousselet, 1892 
* ConochiloidRs ddRPIHUius Hudson, 1885 
*C . natans Seligo, 1900 
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Family Testuidinellidae 

* Horealla brehmi Donner, 1949 
Pompholyx complanata Gosse, 185 1 
*Testudinella parva Ternetz, 1892 , 

Testudinella patina Herman, 1783 
Trochosphaera eqtlatorialis Semper, 1872 

DESCREWI?ON OF SPECIES 

Genus .4splanchna Gosse, 1850 

The transparent, sac-like Asplanchna is represented by 3 species in Sri Lanka. Of the 3 species . 
Asplanchna priodonta and A .  brightwelli are much more common than A. sieboldi. The identification 
of the species was done using the works of Voigt (1957), Bartos (1959) and Kutikova (1970). 

Figs. 2 and 3.-Asplanchna priodonta 
ventral and lateral view respectively. 

Fig. 4.-Asplpnchnapriodonta trophi. 

\ - 2 

Y 4 0 

Flg 6.- Asplanchna szeboldi tropb 

---. , Figs. 7 and 8.-Asplanchnopus multiccps 
Y contracted forrh and trophi respectively 
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Asplanchna brightwelli Gosse, 1850 (Fig. 5) 

Vltellar~um horse-shoe shaped with more than 30 nuclei. The trophi resemble the drawings 
given by Kutikova (1970). Most of the specimens examined measured close to I-. in length even 
in the contracted state. 

MEASUREMENTS Length of body-1250*, Trophi-100 

Very common In large and small lakes espec~ally in eutrophic situations. 

Measurements in P unleSS otherwise stated. 



Asphnckna priodonfa Gosse, 1850 (Fig. 2-4) 

Vltellarium rounded. The trophi are characteristic and the inner edge of the rami has 4 to 6 
teeth at the anterior end. There are also two lateral prolongations at the base of the rami. Fulcrum 
narrow. A. priodonta has not been recorded from Sri Lanka previously. However, it has b a  
reported from India (Wulfert, 1%). 

MEASUREMENTS Length of body-1200, Troph-60. 

Rare ; found'@ large fakes usually. 
h '  

A~pfanclii~a szeholdl Ceydig, 1854 (Fig. 6) 

Vitellarium horse-shoe shaped like in A.  brzghtwoili but can beeasilyidenlified by the structure 
of the trophi. The trophi of the Sri Lanka specimens correspond exactly to the drawings of Hauer 
(1938) for material from Indonesia. The only minor daerence from Hauer's drawings is in the 
shape of the alldae arising from the rami and in the single spine-l~ke projection inwards in the middle 
fo the rami. A. seihokdi has not been reported from Sri Lanka previously. 

MEASU~REMENTS Trophi-78. 

Rare ; found in lakes. 

Genus Asplunchnopets de Guerne, 1888. 

T h ~ s  genus is represented by only a single species. The identification of this species is based 
on the works of Voigt (1957) and Kutikova (1970). 

.~splancl~nopu.s rnultice,!~.~ Schrank. 1783 (Fig. 7 and 8) 

The foot in contracted specimens is bard to see sometimes. Trophi characteristic. The 
:rllulae on the rami differ i n  different specimens from iittle developed to well developed. 

MEASUIIEMEN.TS Total lcngth-380. 

Common in ponds, rice fields and lakes. 

Genus Anurneopsis Lauterborn, 1900 

This genus is represented by two species. The identification of species is based on Wulfert 
(1966). 

4 r ; u r n e n p s ~ ~  coelata De &wharnp, 1932 (Fig. 9) 

The forms found :h Sn Lanka are exactly like the ones found in India (Wulfert, 1966), except 
that the specimens found in Srl tanka are slightly larger in size. There is a ' U'shaped sinus in the 
antenor end and no teeth are present ~nside the slnus. Small teeth are present outs~de tne dntenor 
sinus. Lonca pustulated. Thls specles has not been recorded from S ~ I  Lanka previously. 

MEASUREMENTS 'Length of lorica-112, Width-50 

Common in ponds, lakes and rice fields. 
% 

:2 
.4nuareopsii~ fiva Gosse, 1851 (Fig. 10) 

"9 
Larica made of two plates dorsal and ventral. The drosal plate is round. The forms found 

In Sn Lanka rc,.$gmble the Indian specimens (Wulfert, 1966). Piowever, the Sri Lanka forms are 
, ~ 

larger. 
4 

M E A S ~ N T S  Length of lorica-90, Width-50. 

~ o n i z o n  In ponds and*Iakes. 
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Genus Brachionus Pallas, 1766 

Sixteen species of Brachiomrs are recorded and this is the commonest genus in Sri Lanka 
Identification of species is b a d  on the comprehensive works of Voigt (1957), Kutikova (1970) and 
the monograph of Ahlstrom (1940). 

Fig. 9.-Anuraeopsis coehta. 

Fig. 10.-Anuraeopsis fisa. 

Fig. 11 .-Brachionus angdaris. 

F~gs. 12- 1 5 .-Brachionus budapesfensis. 
I 

Fig. 16.-Brachionus c&yu/roru.?. 

Brachionous anyulris Gosse, 1851 (Fig. 11) 

B. angulara 1s one of the more variable species of Brachionus. Many forms found in Sri Lanka 
lack intermediate spines in which case the occipital lateral margin invariably rounds off the middle 
to form median spines. Most of the forms found in Sri Lanka are similar to the ones reported from 
Rajasthan, India (Nayar, 1%8,. Only the median spines are prominent and there is a deep sinus 
In between them. The Sri Lanka forms are smaller compared to the ones described by Nayar (1968) 
from North India. Ahlstrom (1940) describes a small form from Madras, S. and the Sri La* 
forms fall in between the North and South Indian forms in size. 

MEASUREMENTS : Sri Lunka S. India N .  Indicr 

Length Width Length Width Length Width 
101 75 9 1 71 120 96 

Found in large and small lakes. Not common. 

Brachionus budapestensis Daday, 1885 (Figs. 12-15) 

Lorica firm and sturdy. Foot opening more or less rounded. In some cases the lorica 
lightly stippled. The forms found in Sri Lanka seems to be larger compared to the measurements 
given by Ahlsuom (1940) from North and South America. 
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CWENGALATH, FERNANDO AND KOSTE 

Brachionus caudatus var. aculeatus Hauer, 1937 (Fig. 21) 

The specimens from Sri Lanka are typical. The anterior median and lateral spines are of b e  

same length. The inward projection from the posterior spines are prominent. Posterior spines 
equal in length. This species is not common in Sri Lanka. Nayar (1968) mentions that this variety 
is found commonly in Rajasthan, North India. The Sri Lanka forms are a little smaller compared 
to the lndian forms. 

MEASUREMENTS : Total length-133, Width-81, Anterior median spines-12, Anterior lateral 
spines- 12, Posterior spines-33. 

Found in only one locality namely Giants Tank, Nr. Mannar. 

Brachionus donneri Brehm, 1950 (Figs. 22 and 23) (PlateA) 

This interesting species is usually covered wlth aamentous algae and other debris making ~t 
very difficult to locate in samples and thus may be easily missed. So far it has been described only 
from India (Brehm, 195 1). The forms found in Sri Lanka differs from the original material in some 
respects. Forms found in Sri Lanka are much more rounded compared to the drawings given by 
Brehm (1951). Brehm (1951) shows 6 blunt spines at the anterior dorsal margin and 4 blunt spines 
at the anterior ventral margin, whereas forms found in Sri Lanka have 6 blunt spines on both the 
ventral and dorsal aspects. The posterior projections of the lorica are club shapedand have a deep 
sinus between them. The projections from the side of lorica are also prominent. 

MEASUREMENTS : Length of lorica-206, Width at anterior end-170. 

Rare ; recorded in two localities, Senanayake Samudra and pond near Kandy. 

B~.achionus falcutus Zacharias, 1898 (Figs. 24-26) 
The anterior and posterior spines vary considerably. A form with very short spines was found 

In large numbers from a river (Battuluoya). This form with shorter spines may be a modification for 
running water existence since ionger spines tend to entangle easily. 

MEASUREMENTS : Total length-246, Width-96, Anterior lateral spines-12, Anterior interne- 
diate spine-69, Anterior median spine-12. 

RIVER FORM : Total length-213, Width-114, Anterior lateral spines-18, Anterior interme- 
diate spine-33, Anterior median spine-15. 

Very common in all types of habitats. 

Brachionus forficula Wierzekski, 1891 (Fig. 27) (Plate-B). . 
Anterior intermediate spines missing. The antero-laterals are longer than the antero-rnedlan 

splnes. The Sri Lanka forms resemble a new variety described from Kerala, South India (Nayar, 1969). 
The only difference is in the absence of anterior intermediate spines which are present in the South 
Indian forms. Lorica terminates posteriorly in a pair of stout more or less equal spines and have no 
swelling at the base of these spines. Compared to the measurements given by Nayar (1960) the 
.Ceylonese forms seems to be a little smaller. 

MEASUREMENTS : Total length-195, Width 92, Anterior median spines-10, Anterior lateral 
spines-20, Posterior spines-84. 

Very common in large and small lakes, rivers, rice fields and ~ o n d s  



plate : 1 A,-Brachionus dontreri, dorsal view. 

B.-- Br achionus forficula. 

C.-Brdchionus patui~s .  

D.-Platyias qlradricornis. 
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Brachionus leydigi Cohn, 1862 (Fig. 28 and 29) 
., . ; > < : z  , 

4 ,  , I ,  Anterior spines are all curved. Th- inner two splnes curve outward, the intermediates and 

r J  
Iatebgls usplly curve ~nwards. The posterior end of the lorlca usually broader than the anterior 

, eqd. A )  The three splnes surrounlng the foot opening are promment. B. Ieydigi has been recorded 
from China and I n d a  (Ahlstrom, 1940) but was not been reported from Sri Lanka previously. 

MEASUREMENTS : Total length-280. 

I :Rare, occurs in large and small lakes. 
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' j Frg 27 -~rachronus jorficrclo 
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F~gs. 28 and 29-Brachronus leydrgr 

41 F~gs 30-32-Brachionus rtilsonr 

-' -2- F~gs 33 and 34-Brachronus 
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Fig 35-Brachionw rubem , , 

F~gs. 36-39-Brachionus sessilis 

Fig. 4(tBrachronus urcei~s 
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Brachionus ,nilsoni Ahlstrom, 1940 (Fig. 30-32) @ 

l h r ~ a  more or less rounded. Anterior splnes are narrow, polnted and short wi&a short 
strcngthenlqp r~dge. Median sinus prominent. Juvenile forms of B. nilsoni were found some 
samples. They were smaller and the spines have not developed well except for the antero-medians. 
This species has not bzen recorded from S,r Lanka previously. 

M' ASUREMENTS : Total length-136196. 
3 > '  

Rare, but occurs in large and small lakes, in the littoral region. 



ROTIFER A (EUROTATORI A) 

Brachionus quadridentatus Herman, 1783 (Fig. 33 and 34) 

A variable species. Anterior and posterior spines were well developed in all specimens examined. 
The lorical seemed to be longer than is usually described. Some specimens were heavily stippled while 
some were only lightly stippled. The faot sheath is well developed in some specimens projecting a s  
blunt spines bounding the foot opening and is always asymmetric. This species is considered to be 
cosmopolitan. 

MEASUREMENTS : Total length-240, width-135, Anterior lateral spines-21, Anterior interme- 
diate spines-9, Anterior median spines-63, and posterior spine-66. 

Very common in weedy ponds and rice fields. 

Brachionus rubem Ehrenberg, 1838 (Fig. 35) 

Lorica sturdy with six anterior spines of which the median spines are the longest. There is a 
' V ' shaped median sinus. Intermediate and lateral spines are short and pointed. All the anterior 
spines have a strengthening rib. Lorica not ornamented. B. rubens, found in Sri Lanka are much 
smaller than the Indian (Nayar, 1968), European or American forms (Ahlstorm, 1940). 

MEASUREMENTS: Total length 144, Width-102, Anterior lateral spines-6, Anterior interme- 
diate spines-6, Anterior median spines-12. 

Rare, found in ponds and small lakes. 

Brachionus sessilis Varga, 1951, (Fig. 36-39) 

This species was first described by Varga (1951) from Lake Balaton, eprzoic on Diphanosorna 
bachyurum (Lieven) and has not been reported since. The anterior end of the lorica has four clear 
small spine-like projections with a fairly deep sinus between the median spines. Foot opening 
ventral, large and more or less round. Eggs were attached to the posterior end of some specimens. 
In Sri Lanka B. sessilis was found from only one lake (Pavatkulam) and was living epizootically on 
Diaphanosoma excisum (Sars). This species of epizoic rotifera has not been recorded from Sri Lanka 
previously. 

Only a single record so far from Sir Lanka, but probably fairly common as a epizoite. It is 
interesting to note that in widely different parts of the world it occurs on the same genus of C~adocera 
showing specificity. 

Brachiom urceus (Linnaeus, 1758) (Fig. 40) 

B. urccus is similar to B. urc?olaris but diff:rs from it in its sma'lersize and the shape of the 
anterior spines. The loqca is distinctly rounded and without ornamentation. The anterolateral 
and anteromedian spines are longer than intermediate spines. All the spines have a broad base. 
No strengthening ribs for the spines were discernible in specimens from Sri Lanka. This species 
has not been recorded from Sri Lanka previously. 

MEASUREMGNTS : Length of lorica-150, width-120, Antero lateral spines-18, Antero interme- 

diate-6, Antero median spines-18. 

Rare, occurs in similar habitats as B. nilsoni and B. urceolaris, i.e. small and large lakes bttora 
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Brachionus urceolaris Muller, 1773 (Fig. 41) 

Lorica sturdy with longitudinal lines. The anerior spines have strengthening ribs. Lorica is  
lightly stippled especially at the edges. This species has not bren reported from Sri Lanka previously. 

MEASUREMENTS : Total length of lorica-245. 

Rare ; occurs in similar habitats as B. nilsoni and B. urceus, i.e. small and large lakes, littoral- 

d Figs. 42 and 43-Brachionus parulus. 

Figs. 44 and 45.-Kellicottia longl- 
spina ventral wew and end of' 
body with egg respectively. 

F i g  46-K~fliw~tia longispinu egg 

Fig. 47-Kerurella rorhlearis dorsak 
j view. *, 

4e'. : ; 
w Fig. 48-Kerarella erlinae. 

7 - 
t .- - , , Frgs. 49 and 5GKeratella lenz1 

L - -  ' ( I  
\,,-I dorsal vrew and lateral vrew 

respectively. 

, 1 /' 
Fig. 51 -Kerare/Ia Ienzi ventral view. 

Fig. 52-Keralella taurocephala 

- . ., . dorsal and ventral view respec- 
Y--P?~ 

.,* t tively. 
' .  

' Fig. 55-Keratella tropim smalP 

\. nverine form. 
d, 
7- 

Flg. SfG-Plalyias quadricornis darsal 
a 54 
i view. 

Brachionus patulus (Muller, 1786) (Fig. 42 and 43) (Plate-C) 

B. patulus is a very common rotifer and varies considerably in the development of spines- 
Some specimens have long posterior spines, both lateral and median. However, in most specimens 
the posterior median spines are shorter than the lateral and are asymmetrical. Sri Lanka forms. 
agree with the description of Ahlstrom (1940). This species is wnsidend to be cosmopolitan. 

MEASUREMENTS : Total length-255-275 

Very common in ponds but also occurs especially in littoral samples from lakes. 



Genus Kellicottia Ahlstrom, 1938 

This genus is a new record for Sri Lanka and is represented by a single species K. longispina. 
Kellirottia are long bodied, long spined rotifers with unpaired occipital spines of an equal length. 
Identification of species is based on Ahlstrom (1938). 

Kellicottia longispina (Kellicott, 1879) (Fig. 44-46) 

T'hib species can be easily identified by its long thin body and long anterior and posterior 
spines. K .  longispina has 6 anterior spines of varying length. Mental margin elevated with a ' U ' 
shaped sinus. The anterior spines have short strengthening ridges and the lorica is not ornamented. 
Usually found entangled together in clusters because of long spines, this species has not been recorded 
from Sri Lanka previously. 

MEASUREMENTS : Total length-780. 
Rare ; only recorded from a few lakes. 

Genus Kerarelfa Bory de St.  Vincent, 1822 
This genus is represented by 5 specles. However, K. tropica is the commonest of all species 

i n  the genus ; the other species are found only very occasionally. The identification of species is 
based on the revision of Keratella by ~ h l s t r o m  (1943). 

Keraft.lla cochlearis Goose, 185 1 (Fig. 47) 

The shape and the foundation pattern of this species is as described in Ahlstrom (1943). K. 
cochlearis has been recorded from North India (Edmondson and Hutchinson, 1934), but has not 
been recorded from Sri Lanka previousLy. 

. MEASUREMENTS : Total length-2 1 1, length of body-99, width-67, Anterior lateral 
spine-29, Anterior intermediate spine-25, Anterior median spines-32, 
posterior spine-80. .. 

Rare ; recorded from a few large lakes. 

Kerateila earlinae Ahlstrom, 1943 (Fig. 48) 
K.  earlinae found in Sri Lanka agrees with the description given by Ahlstrom (1943) for material 

frorn Nucrh ,\;lzerica. The lorica has pustules distributed along the ridges of the dorsal plate and also 
irregularly inside the plaques. There seems to bc an extra anterolateral polygon on either side 
situated between the median frontal area and the accessory anterio-median hexagon which is small. 
The posterior spine is relatively long. This species has not been recorded from outside 
Yorth America so far and is a first record for Sri Lanka. Sri Lanka forms are larger compared to the 
3orth American forms. ..* 

MEASUREMENTS : Total length-256, Length of body-108, Width-89, Antero-lateral 
spine-29, Anterior intermed;ate spine-16, Anterior median sp ines38 ,  
Posterior spine-106. 

Rare ; found in lakes and ponds. 

Kerarella lenzi Hauer, 1953 (Fig. 49-51) 

1 his specles was first recorded from Brazil by Hauer (1953). Subsequently it has been reported 
from Transval, South Africa by Edmondson and Hutchinson (1934), whose identification was 
corrected by Berzins (1955) and by Green (1967) from lake Victoria, Lake Kyoga and Lake Albert 
in Africa. The forms found in Sri Lanka agree with the drawings of Berzins (1955). This species 
has not been recorded from Sri Lanka previously. 

M E A ~ U R ~ M J ! ~  : Length of lorica-148. 
Rare ; occurs in large and small lakes. 
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Keratella taurocephala Myers, 1938 (Fig. 52) 
The Sri Lanka specimens agrees with the description given by Ahlstrom (1943) for materia, 

from the United States. The dorsal pattern in the lorica was clearly visible. Posterior spine very 
long. The Sri Lanka forms are larger thag those mentioned in Ahlstrom's (1943) paper but falls 
within the range of specimens from Ontario, Canada (Chengalath, 1971). Xeratella taurocephal~~ 
is recorded for the first time from outside North America, and is a new record for Sri Lanka. 

MEASUREMENTS : Total length-285, Length of body-109, Width-83, Anterior Iateral 
spine-54, Anterior intermediate spine-16, Anterior median spine-38, 
Posterior spine-125. 

Rare, considered an acid water species. Found in few lakes. 

Keratella tropica Asptein, 1907 (Fig. 53-55) 
The posterior spines have varying lengths. However, the left is always shorter than the right, 

T h ~ s  species has been reported from India (Edmondson and Hutchinson, 1934), Indonesia (Hauer, 
1938)-and Africa (Green 1967). The cyclomorphosis of this species have been studied by George 
(1966) in India and by Green (1967) in Africa. A diminutive form of this species with small lorica 
and small stumpy spines was found in a sample from a river (Batuluoya) (Fig. 55). This may be a 
special adaptation for running waters (Hynes, 1970) and was found in large numbers. 

MEASUREMENTS : Total length of lorica-240. 

RIVER FORM : Total length-1 32, Width--63, Anterior lateral spines-] 8, Anterior inter- 
mechate spines-] 2, Anterior median spines-30, Right posterior spine-1 8, 
Left posterior spine-12. 

The most comnlon species in lakes. But also occurs in rivers, ponds and rice fields. 

Genus Piatyius Harring, 19 1 3 
Wulfert (1965) revised this genus and has removed all the species except P. quadricornis from 

stand has included in the genus Brachionus. Jndentification of species based on Ahlstrom (1940) 
and Wulfert (1965). This genus is represented by only one species. 

Platyias quadricornis Ehrenberg, 1832 (Fig. 56) (Plate-D) 
The material agrees with the description of ANstrom (1940). The tip: "; anterior median 

spines are invariably curved ventrally. 

MEASUREMENTS : Total length-31 9, Width-156, Anterior sp ine42 ,  Posterior spine-24. 
Very common in ponds. Also occurs in littoral samples from lakes. 

Genus Euchlanis Ehrenberg, 1832 (including Dipleuchlanis and Tripleuchlanis) 
The members oT t h s  genus are littoral forms and they are represented in Sri Lanka by six 

species. The identification of species is based on the paper of Myers (1930) and the comprehensive 
works of Voigt (1957), Bartos (1959) and Kutikova (1970). 

Euchlanis dilatata Ehrenberg, 1832 (Fig. 57-60) 
This species varies considerably in size and shape not only in dorsal and ventral views but 

also in cross sections, the dorsal arc being high or low. The anterior end and the posterior notch 
which is shaped ldce an inverted ' U ' are characteristic. It is large and has a characteristic shape. 

MEASUREMENTS : Length of ventral plate-120-260, Length of dorsal plate-108-205, Width 
of ventral plate-72-135, Width of dorsal plate-108-165, Length of toes- 
51-72. 

One of the commonest rotifer species occurring in all types of habitats equally frequently- 



Euchlanis incisa Carin, 1939 (Fig. 6 1-62) 

Body oval sh~ped. This species is smaller compared to most of the Euchlanis dilatata and E 
oropha found in Sri Lanka. The ' V ' ~haped notch at the posterior end of the dorsal plate is 
characteristic. This species has not been recorded from Sri Lanka previously. 

MEASUREMENTS : Length of ventral of plate-172, Length of dorsal plate-1 10, Width 
of lorica-80, Length of toe-66. 

Rare ; found in ponds and lakes. 

F~gs .  57-59.-Euchlanis dilarara 

Fig. 60.-Euchlanis dilatata cross section. 

Figs. 51 and 62.-Euchlanis incisa dorsal view 

and cross section respectively. 

Fig. 63.-Euchlanis oropha 

Fig. 64.-Dipleuchlanis murodac/yla 

Fig. 65.- Diple~rchlanis propurirla 

Fig. 67.-Mytilina rnucronata 

Fig .  68.-~Myrilino ~vnrral i~  

Euchlanis oropha Goose, 1887 (Fig. 63) 

Body oval, Dorsal plate has a deep notch at the posterior end. Toes wide. The anterior 
end is more or less straight and characteristic. This species has not been reported from Sri Lanka 
previously. 

MEASUREMENTS : Length of lorica-190 

Rare ; found in lakes. 

Dipleuchlanis rnacrodactyla Hauer, 1965 (Fig. 64) 

The anterior end of the ventral plate is more or less straight with a slight hump in the middle 
lhnked by two slight depressions. Dorsal plate is much narrower than the ventral plate. Toes, 
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long, measures more than two-thirds the body length. D. rnacrodactyla has not been reported from 
Sri Lanka previously. This species was first recorded from the Amazon region by Hauer (1965) and 
has not been recorded since. 

MEASUREMENTS : Length of ventral plate-142, Length of dorsal plate-132, Width of ventral 
plate-137, Width of dorsal plate--89, Toe-1 15. 

Fairly common. Found in small ponds. 

Dipleuchianis propatula Goose, 1886 (Fig. 65) 
Both the dorsal and ventral plates in the anterior end have median sinuses. Though at first 

sight D. Propatula can be mistaken for D. macrodactyla a close examination reveals differences. 
Toes of D. propatula are not as long as the toes of D. macrodactyla and also there are differences in 
the anterior margin especially of the ventral plate. In some preserved specimens the foot had not 
contracted into the lorica ; making the toes appear longer than they really are. This species has 
been reported from Kerala. India (Nayar, 1969) and from the river Sokoto, West Africa (Green, 
1960) but has not been recorded from Sri Lanka previously. Con~parea to Ind~an specimens Sri Lanka 
specimens are smaller. 

MEASUREMENTS : Length of ventral plate-165, Length of dorsal plate-1 51, Width of ventral 
plate-135, Width of dorsal plate-102, Width at anterior margin-47, 
Tw-99. 

Fairly common in ponds. 

Trrpkcuhlanis plicata Levander, 1894 (Fig. 66) 
The body ovoid in shape. Foot is wide and robust, composed of three joints. Toes are 

short and less than one-third the length of the body and are parallel sided ending in sharp points. 
This species has been reported from Indonesia (Hauer, 1938) but has nat been reported from Sri Lanka 
previously. 

MEASUREMENTS : Length of ventral plate-138, length of dorsal plate4129, Width of lorica- 
123, Width at anterior margin45,  Toes42 .  

Rare ; f o w b  pa?d$, - 

Genus Mytilina Bory de St. Vincent, 1826 

This genus is represented by two species. The identification of species was based on Kutikova 
(1970). 

Mytilina mucronata Muller, 1773 (Fig. 67) 
Lorica consists of one piece and in cross section the dorsal sulcus is ' V ' shaped. The forms 

found in Sri Lanka a= typical. There are four spine-like projections at the anterior end which also 
bears very small spines. 

MEASUREMENTS : Length of lorica-172, Width-83, Toe--49. 

Rare ; found in the littoral of lakes and small ponds. 

Mytllina ventralis Ehrenberg, 1832 (Fig. 68) 
The anterior end of lorica with small spines along the edges and hispid to about one-fifth of 

the length. Posterior end narrow. Dorsal side arched. Sri Lanka specimens of M. ventralis are a 
little smaller than M. mtccronata. 

MEASUREMENTS : Length of lorica-165, Width--8 1, Toe-51. 
Rare ; found in the littoral of lakes and small ponds. 



Genus Cephalodella Bory de St. Vincent, 1926 

This genus is new to Sri Lanka and is represented by two species. Identification of species 
was based on Donner (1 950) and Voigt (1  957). 

Crphalotlella ,forficula Ehernberg, 1832 (Figs. 7 1 and 72) 

Body more or less cylindrical with a neck segment. Toes characteristic and have a small 
'itcute tooth in the midde of the dorsal side and arow of very small teeth at the end of the swollen 
basal part. C. jorficula varies very mush in size. The Sri Lanka specimens are larger compared to 
European forms (Donner, 1950 : Rriksen, 1969). This species has not been recorded from Sri Lanka 
previously. 

MEASUREMENTS : Total length-275 

Rare : found in ponds. 

Fig. 69.-iVormmato sp., trophi 

Flg. 70.-Cephalodella yihba 
ventral view 

Figs. 71 and 72.-Cephuloci 
jorhc~i la ventral view and la~eral 
view respectively. 

Fig. 73.-Scaridiutli longicartclrcn~. 

Figs. 74 and 75.-/Llacroc/i~rrus 
c,ol l~n~. i  dorsal view and ventral 
view o!' foot respectivet). 

Fig. 7h.-iMuc.rochae/u. coliinsi 
another form. 

Fig. 77.- Macrorhoerris .srric.rrs 
dorsal view. 

Fig. 78.- Tricirotriu poc.~rillt7/ 
dorsal view 

Fig. 79.-Trrchorrra tetractrs 

Crpi~al  ~lella gibba Ehrenberg, 1832 (Fig. 70) 

Body fairly large bulging towards the posterior end. Toes long and ending in a point. C. 

gibbu also varies in size of body and toes (Eriksen, 1969). This species has not been recorded from 
Sri Lanka previously. 

MEASUREMENTS : Total length-275 
Common in ponds and lakes. 
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Genus Notommata Ehrenberg , 1830 (Fig. 69) 

This genus i s  Izew to Sri Lanka. Trophi diagnostic. A-orommafa sp. The species found in Sri 
Lanka has typical Notomrnata torphi but differs from all the drawings in the literature. Outwardly 
the contracted specimens looked like Notommata coepus Ehrenberg. However the trophi is incom- 
patible with A'. coprr!s trophi. 

Rare, found in small ponds. 

Genus Scaridi?rtn Ehrenberg. 1930 

Only one specles 1s known in this genus. iden~ificatior, of this species was based on Voigt 
(1957). 

Scaridium longicaudum Mul!erj 1786 (Fig. 73) 

Lorica more or less cyl~ndrical and very thin and transparent. Body comparatively small 
w~th a long foot. Two segmented foot. The toes are very long. 

MEASUREMENTS : Total length-321, Length of body-96, Foot-90, Toe-132. 

Rare, found in ponds and littoral of lakes. 

Genus iktacrochuclits Perty 1850 

This genus is a new record for Sri Lanke ancl is represented by two species. The identificatior. 
of' species was based on Wulfert (1964). 

,2lilcrorchartus collinsi Goose, 1867 (Figs. 74-76) 

The shape or the lorica is more 01 less rounded with spines on the -margins. There are some 
large tooi 11 like spines at the antero-lateral margin. The number of these spines varies from specimen 
ro specimen but are usually one to three. The outer anterior dorsal spines are placed higher than the 
inner spines and their position can be variable according to the state of preservation of the animal. 
L~ke the antericr median and lateral spines, the posterior median spines also emerge from fleshy lobes. 
The lor~ca is covered with spines. Two forms of M .  collinsi were encountered in the samples from 
Sr! Lanks.  In one form, there is only one anal segment from the base of which arise the two anal 
spll.es. Sometrmes two very small spines can also be noticed ventral to this. In the other f'orm the 
anal seginent is composed of three or four segments and the anal spine originates from the third 
segment wit11 a smaller spine arising from the fourth segment. There are also some spinules at the 
edpes ol the anal segment (Fig. 76). M. collinsi has been reco~ded from Indonesia (Hauer, 1938) 
and !ndiii (Nayar, 19b8) but has not been recorded frcm Sri Lanka previously. 

MI'ASUKEMENTS : Length of Iorica-100. 

Cornrnoner of the two species of hfacrocilaetus. Found In small ponds. 

,tiairorchiletus srricus Thorpe, 1893 'Fig. 77) 

The lorica is horse-shoe shaped with prominent spines a[ the edges and is wider than long. 
The two outer antero-dorsal spines are higher than the inner spines, a l l  of which originated from 
fleshy protuberences. There is no anal segment and the posterior end of the lorica is pushed inward 
between the posterior outer and inner spines. ' Though at first glance i t  resembles M. coNinsi it can 
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be distitiguished by the aforementioned characters. This species has been reported from China 
(Thorpe, 1893) and from India (Arota, 1965). However, it !has not been reported from Sri Lanka 
previously. The previous records of this species show that this may be a cosmotropical farm. 

MEASUREMENTS : Length of lorica--81, Width-86, Foot-25, Claw-16. 
Ra~e,  found in small ponds. 

Genus Trichotriu Bory de S t .  Vincent, 1827 

This genus is represented by two species. The identification &.s based on Voigt (1957) 
Wulfert (1966) and Kutikova (1970). 

Trichotria poci l lm Muller, 1776 (Fig. 78) 

The lorica is comparatively long and not very wide, with a jutting edge along the dorsal surface 
of the lorica. The foot is 3 segmented and withdrawn in contracted specimens. Two main toes 
long with pointed ends. In between these two toes is a small spine which is characteristic. 

W U R E ~  : Total kngtb-2!X3. 

Rare, Eound in p o d s .  

Trichotria retractis Ehrenberg, 1832 (Fig. 79) 
Though somewhat variable most of the specimens examined had a lorica not much longer 

than wide. Foot with 3 segments, the first segment bearing two dorsal triangular spines. The second 
segment of the foot is longer than the other two, Toes long slender ending in a point. The forms 
f ~ o m  Sri Lanka agree with some forms described by Wulfert (1966) from India. This species has 
not been recorded from Sri Lanka previoul~y. 

MEASUREMENTS : Length of lorica- 1 14, Width-96, Foot-69, Toe-90. 

Commoner than T. pocillum. occurs in ponds. 

Genus Trichocmca Lamarck, 1801 
This genus is represented by eight species in Sri Lanka. The identification of species was 

based on Jennings (1902), Hauer (1938), Voigt (1957) and Kutikova (1970). 

Trichocerca bicristata Gosse, 1887 (Egs. 80 and 81) 

This speciesresembles T. braziliensis but differs from it in several characters j~x. T bradensi8). 
The body is long. The W toe is more than half the length of the body. The keel on the body 
extends for more than half the body length. Trophi large, the right manubrium larger than the 
left. The right manilbrim seems to be wider in Sri Lanka specimens compared to the &wings 
given by Kutikova (1970). T. bicristata has not been reported from Sri Lanka previously. Green 
(1960) reported it ftom the river Sokoto, West Mrica. 

MEASUREMENTS : Length of body-225, Main toe-150, Width--. 

Fairly common in lakes and ponds. 

Trichocerca braziliensis Murray, 19 I3 (Figs. 82 and 83) 

The body as well as the trophi resembles T. bicristata. However, rhe differences can be easily 
discerned by close examination. The two keels on the body extend less than one-thud of the body 
length. Also the body is short and slighty squat. Main toe longer than the body. The shape of 
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the body of specimens from Sri Lanka resembles the drawings of Hauer (1965) from the Amazon. 
The trophi also resembles Hauer's (1 965) material in general outline but there are some minor differences. 
The left manubrium is smaller than the right and has a small spoon shaped projection outwards which 
is not present in Hauer's (1965) drawing. Again there is a small spine-like extension from the right 
side of the rami-uncus complex. The f6rms found in Sri Lanka are more or less of the same size 
as that found in South America. So far this species has not been reported from outside the South 
American continent and is a new record for Sri Lanka. 

MEASUREMENTS : Lengthof body-138, Width-69, Main toe-144,Trophi-50, Length of fulcrum 
49, Right manubrim-36, Left manubrium-20. 

Rare, found from only one pond, Nr. Tabbowa. 

Figs. 80and 8 1 .-Trichocerca bicrisrara 
lateral view and trophi respectively. 

Figs. 82 and 83.-Trichocerca brazili- 
etlsis lateral view and trophi respec- 
tively. 

Figs. 84and 85.-Trichocerca chattoni 
lateral view and trophi respectively. 

Figs. 86 and 87. -Trichocera cylitldrica 
and embryo respectively. 

Figs. 88 and 89.-Trichocerca cylifidr- 
/ca enlarged portion of the proximal 
portion of foot and lateral view 
respectively. 

Figs. 90 and 91 .-Triclrocerca di.xonn- 
utraii and trophi respectively. 

Fig. 92.-Trichocerca ralrus lateral 
view. 

Figs. 93 and 94.-Trichocerca sirnilis 
and trophi respectively. 

Fig. 95.-Trichocerca srvlura 

Trichocerca chattoni De Beauchamp, 1907 (Figs. 84 and 85) 

T. chattoni can be easily distinwished by its anterior spine which is fairly large and curved 
inwards. The head opening is folded in contracted specimens. On the dorsal side of the body 
starting from the anterior end there is a striped area running almost to the middle. T. chattoni has been 
recorded from Indonesia (Hauer, 1938) but has not been recorded from Sri h k a  previously 

M E A S U R E M E ~ S  : Length of body-177, Width--72, Anterior spine-30, Main Tw-105. 

Fairly common in lakes and ponds. 
31 3 



Trichocerca cylindrica Imhoff, 189 1 (Figs. 86-89) 

This rotifer also has an anterior spine called a mucron which is bent but it is not as prominent 
as in T .  chaitony. T h ~ s  species differs from T. chartoni in having a longer toe and a much longer, 
cylindrical body. The forms found in Sri Lanka are typical and agrees with the description given by 
Jennings (1903). T. cylindrica has not been reported from Sri Lanka previously. 

MEASUREMENTS : Total length-560. 

Rare, found in lakes. 

Trichocerca dixon-nuttali Jennings, 1903 (Figs. 90 and 91) 

The body is more or less cylindrical and the anterior end has many folds which close the head 
opeiling in contracted specimens. Two toes present. The longer left toe is half the length of the 
body. T. dixon-nuttali closely resembles T. ruttneri, Donner. However, T. dixon-nuttali can be 
recognised by its two toes and a body which is more slender than that of T. ruttneri. The mastax 
is also diagnostic. This species has not been recorded from Sri Lanka previously. 

MEASUREMENTS: Length of body-120, Width-54, Main toe-63, Trophi-34. 

Found only in rice fields but in fairly large numbers. 

Trichocerca rattus Muller, 1776 (Figs. 92) 
T, rattus is distinguishable by its wide keel at the anterior end especially in a lateral view. The 

keel is usually striated. The toe is long reaching up to the total body length. 

MEASUREMENTS : Total length-2 14. 

Common in lakes and ponds. 

Trichocerca similis Wierzejski, 1593 (Fig. 93 and 94) 

The anterior end has two spines of equal length. Starting from just below the spines are two 
keels with a striped area running down from about one-third of the body length. Foot clearly visible. 
Toes unequal and short. Hauer (1965) recorded T .  similis from the Amazon region in South 
America. He encountered specimens of different sizes from 166-525 which all had typical T. similis 
characteristics. Hauer (1938) also reported it from Indonesia. The Sri Lanka forms are small and 
agree with the West Indian form described by Wulfert (1965). T. similis has not been recorded from 
Sri Lanka previously. 

MEASUREMENTS: Length of body-1 11, Foot--6, T o e 4 9 ,  Trophi-30. 

Common in ponds and lakes. The commonest species of Trichocerca in Sri Lanka. 

Trichocerca stylata Gosse, 185 1 (Fig. 95) 

This small Trichocerca species has a short and wide body. The width of body is more than 
half the length. Toes short and emerges from a prominent foot. The anterior end has folds but is 
usually wide. This species has not been recorded from Sri Lanka previously. 

MEAS~REMENTS: Length of body-171, Width-1 11, Longest toe--60. 

Fairly common. Found in lakes and ponds. 
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Genus Lepadella Bory de St.Vincent, 1826 

This genus is represented by four species in Sri Lanka. The identification of species was based 
on Voigt (1957) and Kutikova (1970). 

Lepadella costata Wulfert, 1940 (Fig. 96) 
Lorica oval in shape. There are two strengthening keel-likes tructures running from the anterior 

end for about one-third of the body length. Toes longand pointed. This species has not been recorded 
from Sri Lanka Previously. 

MEASUREMENTS : Length of lorica-82, Width-77, Foot- 17. Toe-27. 

Rare; found only in one pond, Tabbowa. 

Fig. 97.--Lepadella ovalis. 

I- : y .  98.-Lepadella patella. 

Fig. 99.-Lepadella rhomboides. 

Figs. I00 and 101 .-l)icranophorus 
robustus dorsal view and trophi 
respectively. 

i !g. 102.--Polyarthra dolicllop!era 
ventral view. 

F,g. 103.-Polj~urthra r~rigaris ventral 
view. 

Figs. 104 and 105.-Horuella brehmi 
and trophi respectively. 

Figs. 106 and 107.-Collothecu ornala 
nutans ventral and view lateral view 
respectively. 

Lepadella ovulis Muller, 1796 (Fig. 97) 

Lorica small and oval. Foot opening board. Toes long and pointed. Lorica without 
any striations. 

MEASUREMEN-E : Length of lorica-96, Width-87, Foot opening-27, Foot-30, Toe-27. 

Common ; found in ponds, littoral of lakes and rice fields. 



Lepadella Miiller, 1786 (Fig. 98) 

Usually smaller and more rounded than L. ovalis, widest at the posterior part of shell. Foot 
opening broad. Toes short and pointed. This species has not been recorded from Sri Lanka 
previously. 

MEASUREMENTS : Length of lorica-87, Width-79, Foot opening-22, Toe-18. 

Common : found in ponds and rice fields. 

Lel~adella rliomboidrs Gosse, 1886 (Fig. 99) 

Lorica has a keel on the dorsal side which is very tall and conspicuous and extends about 
half the length of the lorica. Toes long and pointed. This species has not been recorded from Sri 
Lanka previously. 

MEASUREMENTS : Length of body-120, Toes-40. 

Not common, found in ponds and littoral of lakes. 

Genus Dicranophorus Nitzsch, 1827 

This genus is represented in Sri Lanka by only one species, Dicranophorus robustus. The 
identification of species was made using the monograph of Harring and Myers (1928). 

Dicr~nophorus robustus Harring and Myers, 1928 (Fig. 100 and 101) 

The body is long and slender. A distinct neck segment present. Foot very short and stout. 
T i e  short and slender. Trophi is large and elongated. Fulcrum half as long as rami. Manubrium 
long and slender. The Sri Lanka forms agree with the description of Harring and Myers (1928) of 
material from the United States of America, except in size the Sri Lanka forms being larger. 

MEASUREMENTS : Total length-500, Trophi-45. 

Rare 1 found in ponds and lakes. 

Genus Polyarthra Ehrenberg, 1834 

This genus is represented by two species. The identification of species in this genus is based 
on the key of Bartos (1950). 

Poljarthra dolichoptera Idelson, 1925 (Fig. 102) 

The body more or  less square with appendages narrow and longer than the body. The lateral 
edges of the appendages are toothed. The median rib of appendages are well developed all along 
the length. Vitellarium has 8 nuclei. This species has not been reported from Sri Lanka previously. 

MEASUREMENTS : Length of body-102, Width-59, Length of appendage-1 12. 

Rare ; found in lakes and ponds. 

Polyarthra vulgaris Carlin, 1943 (Fig. 103) 

Body usually larger than in P. dolichoptera. Lateral antennae situated at the posterior lateral 
end of body. Appendages as long as body, spear-shaped with lateral teeth. Vitellarium has 8 nuclei. 

MEASUREMENTS : Length of body--160. 

Common in lakes, ponds and rice fields. 
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Genus Collorheca Harring, 191 3 

Only one species found and this is a new genus for Sri Lanka. Identification of species was 
done using Kutikova (1970). 

Collotheca ornata natans Tschugunoff, 1921 (Fig. 106 and 107) 

Shape of body characteristic with a slight bulge towards the'posterjor end. The cilia at the 
anterior end thick and long. Foot long and ringed. Preserved specimens highly contracted. This 
species has not been reported from Sri Lanka previously. 

M E A S ~ S  : Total length-300, Cilia-150. 

Rare, found in ponds 

Figs. 108 and 109.-Filinia camascelu 
with ra t ing  eggs and trophi respec- 
tively. 

Fig. 110.-Filinia longiseta. 

Fig. I1 1 .-Filinia pejleri. 

Fig. 112.-Filinia terminalis. 

Fig. 11 3.-Filinia opoliensis. 

Figs. 1 14 and 115.-Hexarthra inlerme- 
dia ventral and arm posterior end 
body respectively. 

Figs. 116 and 116a.-Hexarthra 
intermedia trophi and dorsal antenna 
respectively. 

Figs. 117 and 11 8.-Hexarthra rnirn 
ventral view and trophi respectively. 

Fig. 119.-Hexurthra rnira amictic egg 

Genus Filinia Bory de St. Vincent, 1824 

l h s  genus is represented by four species and i~ fairly common in Sri Lanka fresh waters- 
Identification of species is based on the works of Myers (1938), Voigt (1957) and Kutukova ( 1  970). 



Filinia t~amascelu Myres, 1938 (Fig. 108 and 109) 

The shape of the lorica is circular, truncate anteriorly. Lorica is firm. Two lateral spines 
have swollen .bases. The terminal spines are straight and end in sharp points. Eggs were present 
in some specimens. This has not been recorded from anywhere since 1938 when Myers described 
1 t for the first time, from material from panama. This is a new record for Sri Lanka. 

MEASUREMENTS : Total length-240, Trophi-23, Egg-52/48. 
Rare, only recorded from a few large lakes and ponds. 

Filiniu longisla (Ehrenberg, 1832) (Fig. 110) 

Body fairly broad. The posterior seta is almost invaribly ventrally situated. 

MEASUREMENTS : Length of body-200. 
Rare, occurs in small and. large lakes. 

Filit~ia opoliensis (Zacharias, 1898 (Fig. 1 1  3) 

Body cylindrical with two anterior spines which have broad bases. Anterior spines very long. 
Of the two posterior spines the longer one is as long as the anterior spines. The smaller spines in all 
specimens examined are very small measuring up t o  about one-sixth of the longer posterior spine. 
Because of their long spines they entangle each other and are often seen clumped together. 

MEASUREMENTS : Length of body-209, Anterior spines-369 and 197, Posterior spine-221 
and 36. 

Common, found in lakes and large ponds. 

Filinia pejleri Hutchinson, 1964 (Fig. 1 I I) 

Body spindle shaped. Dorsal and ventral sides are rounded. F. pelleri is the smallest member 
of this genus. This species has not been reported from Sri Lanka previously. 

MEASUREMENTS : Length of body-1 80. 
Very common in large and small lakes. 

Filirlia rerminalis (Plate, 1886) (Fig. 1 12) 

This common rotifer found in Ceylon is typical for the species in morphology. 
MEASUREMENTS : Length of body-200. 
Very common in large and small lakes. 

Genus Hexarthra Schmarda, 1854 

This genus is represented by two species. The identification of species is based on Bartos 
1948, 1959). 

He.~arthra intermedia Wisniewski, 1929 (Fig. 1 14-1 16a) 

Body conical, fairly large. Ventral arm has three pairs of spines and eight fllaments. Trophi 
characteristic with 5 teeth on either side. This species has not been reported from Sri Lanka previously. 

MEASUREMENTS : Total length-220, Ventral arm-160. 

Common, occurs in lakes, ponds and rice fields. 
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Hexarthra mira (Hudson, 1871) (Figs. 117 and 1 18) 

Body large, of the same shape as that of H. intermedia. Ventral arm has three'spines and 8 
filaments. The trophi has 6 teeth on either side. 

MEASUREMENTS : Total length-300, Resting egg-1 12. 

Common, occuring in lakes, ponds and rice fields. 

Genus Floscularia Cuvier, 1798 

Thls genus is represented by only one species, and this I S  a new record for Sri Lanka, 
Identification of species is based on Wulfert (1939) and Voigt (1957). 

Floscularia ringens (Linnaeus, 1758) (Fig. 120) 

Body encased in a tube made of small rounded pebble l~ke  structures. Only the head is found 
outside the tube in living animals. Since they are usually found attached to leaves of plants or other 
substrata only, very rarely aws it seen in plankton samples. This species has not been recorded 
from Sri Lanka previously. 

MEASUREMENTS : Total length-900. 

Rare, found in ponds. 

Genus Sinantherina Bory de St. Vincent, 1826 

This genus is represented by two species in Sri Lanka. The identification of species was 
dbne using thorpe (1893), Voigt (1957) and Kutikova (1970). 

Sinantherina semibullata (Thorpe, 1889) (Figs, 123 and 124) 

Colonial, members of the colony attached at their foot. S. semibullata has two wart like 
structures on the anterior part of the dorsum and has nine pairs of gastric glands. 

MEASUREMENTS : Contracted specimen-600, Egg- I 40168. 

Found in rice fields ; sabundant in this habitat. 

Sinantherina spinosa (Thorpe, 1893) (Figs. 121 and 122) 

Colonia!, but in preserved state most of them are detached. Young ones and adult were seen 
in the same colony. Fi11.e spines are present in the dorsum which is characteristic. This species has 
been recorded from India (Arora, 1963) but has not been reported from Sri Lanka previously. 

MEASUREMENTS : Length of contracted specimens--585, Width-81 

Found abundantly in rice fields. 

Genus Gonochilus Ehrenberg, 1834 

This genus is represented in Sri Lanka by only one species which is a colonial form. The 
identification of the species is based on the standard works of Voigt (1957) and Bartos (1959). 

Concohrlus unlcornis Rousselet, 1892 (Fig. 125) 

The colon~es can be seen with the naked eye as rounded bod~es In fresh and preserved samples. 
Ventral antennae are fused wlth groups of cllia at the end. Foot as long as body smooth, and 



appears ringed in contracted specimens. Colony entirely covered with jelly like substance with 
cannot be seen sometimes in preserved material. This species has not been recorded from Sri Lanka 
previously. 

MEASUREMENTS : Contracted specimens range from 250-3 10. 

Rare ; found In ponds. 

Genus Concohiloides Hlava, 1904 

Ths  genus is represented by two species and is a new record for Sri Lanka. Identification of 
species is based on Ahlstrom (938) and Voigt (1957). 

Fig. 120.-FloscuIuria ringens ventral 
view. 

Figs. 121 and 122.-Sitrantherina 
spinosa lateral view and trophi 
respectively. 

Figs. 123 and 124.-Sinan~herina 
semib~rllata contracted specimen 
and ventral view respectively. 

Fig. 125.-Conochilus unicornis con- 
tracted specimen. 

Figs. 126 and 127.-Conochiloidse 
dossuarius lateral view and trophi 
respectively. 

Fig. 128. - Conorhiloides naians 
lateral view. 

Fig. 129.-Potnplzo!vx complanata 

Fig. 130.-Testlrditrrlla pnrva 

Fig. 13 1 .-Tesrudinella patina 

Fig. 132.-Trochosphaeru c,clua~oriuli.v 

Conochiloides dossuar ius (Hudson, 1885)  (Figs. 126 and 127) 

The body vase shaped. Foot appears llke a stalk and ringed in contracted specimens. Not 
colonial. Ventral antennae fused at the proximal end to about one-third the length and free at the 
distal end. Eggs were attached to some specimens by means of jelly-like substance. This species 
has been reported from India (Wulfert, 1966). However, it has not been reported from Sri Lanka 
previously. 

Fairly common ; found in ponds. 
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Conochiloides nu tans (Silego, 1900) (Fig. 128) 

Contracted specimens looks mote or less like C. dossuarius. Ventral antennae are not fused 
and are free from proximal end. Cilia present terminally. Not colonial. This s@e~ has not been 
reported from Sri Lanka previoulsy. 

Fairly common ; found in ponds, lakes and rice fields. 

Genus ~ o r n ~ h o / ~ x  Goose, 185 1 

This genus is a new record for Sri Lanka and is represented by one species. The identification 
of thls species is based on Bartos (1951). 

Pornpholyx complanara Gosse, 1 85 1 (Fig. 129) 

Lorica a h m t  circular with the dorsal plate having a pointed protuberance in the middle. 
This species has not been recorded from Sri Lanka previously. P. complanata has been reported from 
India (Wulfert, 1966). 

MEASUREMENTS : Length of lorica-62, Width-39. 

Common in ponds, lakes and rice fields. 

Genus Horaella Donner, 1949 

Only one species is known in this genus. The identification of this species is based on 
Donner (1949). 

Moraella brehmi Donner, 1949 (Figs. 104 and 105) 

Body transparent and oval shaped rather than rounded with a short neck bearing the circular 
corona. Foot and toe absent. Trophi typical malleoramate. At the anterior end of fulcrum 
are two wing Iike projections. This species is recorded only from India before (Donner, 1949). 

MEASUREMENTS : Length of body-224, Width-1 58. 

Recorded from a pond nr. Kandy and a few small lakes. 

Genus Testudinella Bory de St. Vincent, 1826 
This genus is represented by two species. The identification of species was done using 

Bartos (1951). 

Testudinella parva (Ternetz, 1892) (Fig. 1 30) 
Body small, more or less rounded. The dorsal plate has one lobe anteriorly. Foot opening 

large and situated towards the posterior end and elevated. Also it is somewhat irregularly shaped. 
This species has not been reported from Sri Lanka Previously. 

MEASUREMENTS : Length of body-96, Width-87, Foot opening 15. 

Rare ; found in ponds. 

Tes tudinella patina (Hemam, 1783) (Fig. 1 3 1) 
Body is rounded, with one prominent lobe anteriorly. Size variable. Foot opening appro- 

ximately one-third from the posterior end and circular. 

MEASUREMENTS : Length of body-179, Width-160. 

Very common espemsdly in temporary ponds and rice fields. Also in the littoral of lakes. 



Genus Trochosphaera Semper, 1872 

Only two species are known in this genus of Which T .  equatorialis is found in Sri Lanka. The 
original description of this species was given by Semper (1972) 

Trochosphaera equatorialis Semper, 1872 (Fig. 132) 
The shape of body spherical with a band of cilia around the equator. Tho surface of the b d y  

is very smooth and the whole animal is extremely transparent m@ing it possible to see ad organs 
inside which are loosely hung inside. 

 MEASURE^ : Diameter-357. 

Only a single record from Senanayake Samudra. Previously recorded in Asia from the ' 
Philippines and China from rice fields. Mendis (1965) recorded Trochasphaerium from Sri La&. 
We are indebted to him for a sample of his material. Although this lake was sampled many times 
subsequently this species was not found. 

S-Y AND DISCUSSION 

In the present paper a total of 79 species of Eurotatoria are recorded and described from Sri 
Lanka. This includes 8 new generic records and 47 new specific records. In a prvious paper 
(Chengalath and Fernando, 1973) 25 species of the genus lecane were recorded and described from 
Sri Lanka bringing the total to 104 species. A conservative estimate of Eurotatoria present in Sri 
Lanka is about 200 to 250. The rotifer fauna of the South East Asian region is not well known at 
present. From Indonesia slightly over 140 species are known, from the Indian sub-continent 130 
species are on record while the fauna of B m a ,  Malaysia and Tailand are very poorly known. 

The composition of the Eurotatoria of Sri Lanka is similar to that of India and Indonesia. 
Many forms are of course cosmopolitan. A few interesting records have been found, that include 
Brachionus donneri, Brachionus nilsoni, Brachionus sessilis, Dipleuchlanis maocrodactyla, Tripleuchlanis 
plicuta, Filinia camascela, Horaella brehmi, Trichocerca braziliensis and Trochosphaera equatorialis. 
Since there are no natural lakes in Sri Lanka no typically limnetic species of Rotifera are present. 
The limnetic species in man-made lakes are found in rivers and large ponds while many pond forrns 
occur in the littoral region. The commonest genus is Brachionus. This is characteristic of many 
tropical rotifer faunas together with the absence of Notholca (Green, 1972). Typical tropical rotifers 
like Brachionus cmdatus were recorded. Incidentally this species also shows great variability. 

Some rare rotifers were recorded namely Brachionus Donneri previously known from only 
India. Brachionus sessilis and epizootic rotifer known only from Hungray, HoraeNa brehmi known 
only from India and Trochosphaera equatorialis which is geographicallywidelydistributed yet uncommon. 
All these species were recorded in only one to three samples of the over 300 samples examined. 

Five species recorded in the present paper have so far been recorded from only Southern 
North America and South America. These are Brachionus nilsoni, Dipleuchlanis macrodactyla, 
Trichocerca braziliensis, Keratella taurocephala and Filina camascela. 

The Eurotatorian fauna of Sri Lanka is rich in species and shows considerable variety. It 
is typically tropical in composition and has many interesting.and rare species. We consider that 
the 104 species so far recorded from Sir Lanka is about half the number of species present. Many 
of the species missing from this list are non-loricate forms and rare species whch will be found with 
more extensive collecting and study of live material. 
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CHENGALATH, FERNANDO AND KOSTE 

APPENDIX I 

Examples of localities where species were collected in Sri Lanka 

Species 

Anuraeopsis coelatz 

A ,  k s a  

Asplanchna brightwe!li 

A. Priodonta 

A ,  sirboldi 

Asplanchnopus multiceps 

Brachionus angularis 

B. budapestensis 

B. calyciflorus 

B. caudatus 

B. Caudatus var. aculeatus 

B. donneri 

B. falcatus 

B. forficula 

B. leydigi 

B. nilsoni 

B. patulus 

B. quadridentias 

B. rubens 

B. sessilis 

B. urceus 

B. urceolaris 

C. ephalodella forficula 

C. gibba 

Collotheca oranata natans 

Conochilus unicornis 

Conocihloides dossuarius . 

C. natans 

Dicranophorous robustus 

Dipleuchalnis macrodactyla 

D. propatula 

Euchlanis dilatata 

E. incisa 

E. oropha 

Filinia camascela 

F. longiseta 

F ,  opoliensis 

F. peileri 

F. terminalis 

Floscularia ringnes 
3a--A 12365 ( i 5 I O l )  

Lo~al i t y  Records 

Kandy Lake 13.3.1969 

Moonplains Res. 15.11.1968 

Nochchaduwa tank 6.7.1969 

Mirawila pond 6.9.1970 

Togawewa 7.3.1969 

Nuzegoda, rice field 2.5.2.1971 

Taobowa tank 1.3.1969 

Keodalama tar,k 3.8.1969 

Megalia wewa 1.3.1969 

Na eliya tank 8.8.1968 (Nr. Battuluoya) 

Giants tank 15.12.1970 

Uduwatukelle tank 13.3.1969 (Nr. Kandy) 

Senanayake samudra 12.08.1968 

Megalla wzwa 2.3.1969 

Medawachchiya tank 4.3.1969 

Handapangala tank 10.7.1969 

Norton Bridge Res. 15.7.1969 

Nugegoda, rice field 14.1.1971 

Wiiawila tank 6.7.1969 

Pavatkulam ,4.3.1969 

Wirawila tank 6.7.1969 

Na eliya tank 8.8.1969 

Iranamadu tack 3.3.1969 

Kniltalai tank 6.3.1969 

Na:nchaduwa tank 6.7.1969 

Nugegoda, rice field 19.3.1971 

Kandy Lake 13.3.1969 

Senanayake samudra 6.8.1969 

Aranaganwila tank 7.1.1972 

Marawila pond 6.12.1970 

Amparai wewa 6.8.1969 

Nugegoda, rice field 30.6.1971 

Tabbowa tank 6.8.1969 

Vakaneri tank 3.8.1969 

Kantalai tank 6.3.1969 

Batalagoda tank 8.3.1969 

Kandy Lake 13.3.1969 

Va~ane r i  tank 7.8.1969 

Kc,)ittigolla~a wewa 23.3.1971 

Mcdawachchiya tank 4.3.1969 



Species 

Hexarthra intermedia 

H. rnira 

Horaella brehmi 

K ellicottia longispina 

Krr atzlla cochlearis 

K. earlinae 

K, lenzi 

K. taurocephala 

K.  tropica 

Lepadella costata 

L. ovalis 

L. patella 

L. rhomboides 

Macrocheatus collinsi 

M. sericus 

Mytiha mucronata 

M. ventralis 

N~tmmata Sp. 

Platyias quadricomis 

Polyarthra dilichoptera 

P. vtlgaris 

Pompholys complanata 

Scaridium longicaudum 

Sinintherina semibullatta 

S. spinosa 

Testudinella parva 

T. patina 

Trichocerca bicristata 

T. Braziliensis 

T. chattoni 

T. cylindrica 

T. dixon-nuttali 

T. rattus 

T. similis 

T. stylata 

Tr~chotria pocillum 

T. letractis 

Tripleuchlanis plicata 

Trochosphera equatorialis 

Locality Records 

Norton Bridge Res. 15.7.1 969 

Sooriyawewa Nr. Embilipitiya ; 22.1.1971 

Udawatukelle tank 10.8.1968 

Iranamadu tank 3.3.1969 

Tilbbowa tank 2.3.1969 

Tabbowa tank 25.1 .I971 

Moonplains Res. 15.1 1 .I968 

Tabbowa tank 2.3.1969 

Battuluoya river 2.6.1972 

Tabbowa pond 25.7.1971 

Divulwewa, Anuradhapura ; edge of rice field 11.8.1972 

Sigiriya tank 3.3 A972 

Tabbowa tank 25.7.1971 

Kantalai tank 6.3.1969 

Tabbowa pond 25.7.1971 

Sigiriya tank 19.8.1969 

Amparai wewa 8.8 .I969 

Kantalai tank 6.3.1969 

Tabbowa pond 25.7.1971 

Tabbowa pond 6.8.1969 

Udawalawe Res. 16.7.1969 

Udawalawe Res. 16.7.1969 

Tabbowa pond 25.7.1971 

Moonplains Res. 10.8.1968 

Nugegoda, rice field 19.3.1971 

Waga pond 31.12.1970 

Giants tank 15.12.1970 

Lake Gregory 8.3.1969 

Tabbowa tank 25.1.1971 

Kesbewa wewa 1.8.1969 

Udawalawe Res. 16.7.1969 

Divulwewa, edge of rice lield 11.8.1972 

Senanayake samudra 12.8.1968 

Senanayake samudra 6.8.1969 

Mahaillupuluma 10.8.1968 

Helanda, Ratnapura, pond 18.8.1968 

Tabbowa tank 25.7.1971 

Tabbowa tank, 25.7.1971 

St:nanayake samudra 12.8.1 968 
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Rotifera from Sri Lanka (Ceylon) 3. New Species and Records 

with a List of Rotifera Recorded and their Distribution in 

Diflerent Habitats from Sri Lanka 

BY 

In  two previous papers (C:hengal&th and Fernando, 1973s and Chengalttth, Fernando anti 
Iioste, 197313) the Eurotatorian fauna of Sri Lanka has been systematically dealt with. Descrip- 
tion of 104 species are given in the above papers. I n  the present stlldy an additional twenty-two 
species are described. Of these two are new. 

The composition of the Sri Lanka notifera is discussed in relation to  the fauna of other 
parts of the world. The distribution of the species in different types of habitats is studied on lhti 
basis of samples. A colnplete list cf all Hotifera recorded from Sri Lanka so far is given for easy 
reference. Examples of localities where species were collected are also given. 

Description of spades 

I .  Braohionus bidentats Anderson, 1889 (Fig. 1) 
The dorsal and ventral plates are closely apposed to about threedifth of the length of 

the lorica. where t,l~ey diverge and are united to a basal plate. Anterior dorsal margin with six 
spines; lateral and median spines nf the sarnp size. The lateral spines somet,imes rave n sub- 
spine projecting- inward at about the middle. Posterior spines variable. However, most of the 
specimens exa~rii~leJ had a short ptrir of spines us short protuberances. 

This iq a common rotifer i r i  Srl rlsnka wlth ,I  firrri lorica and is highly varldble The 
variants are illustrated by Ahlstrom (1940). It has been recorded from India twice, once by 
inderson (1889) and then by Wulfert (1966) who described a new variety of this bpecizs called U 

b iden ta ta  f .  adorna. E ,  bidentata is also ~eported from Malaya (&ussell, 1958) but he gives no 
drawing. 

Measurements 
Total length 01 lorica I.V!; 1vidt.h of lorica 156; width at xnterior point,% 120; anterior 

lateral spine 40; anterior interrnediitte spine 20; ant'rrior media,n spine 40. 

2 Braohionus plicatilis Muller, 1786 (Fig. 2) 
Lorha oval. Anterior margin with six, broadly based, acute1.v pointed spines more or less 

(,qua1 in length. T o  posterior spines. Foot opening is a sub-square aperture dorsally anrl a louger 
V ' shaped aperture ventrally. This specips has b ~ e n  recorded from India (Ahlstrom 1943). 

* Department of Biology, University of Waterloo, Canada ** D 457 Quakenbruck, West Germany 



Measurements 
Total length ofmlorica 1Y2; width of lorica 150; wldth a t  antmior points 120; anterior lateral 

spines 15; anterior intermediate spines 12; anterior median spine 15. 

Locdi$y : Jaffna jetty, pond, Karainagar. 15.12.1971. 

. Euohlaols men& Myers, 1930 (Figs. 3 and 4) 
The body is ovd shaped and the dorsal plate is highly arched. Posterior nobh verg deep. 

h narrower than the dorsal plate. Toes moderately long and slender. E. msneta 
Sri L d a .  Rusrmll (5953) records this species from Chatham Islends near New 

Measnwmants 
Length of body 61; width 53; width at  anterior end %; foot 19; toe 24. 
Loaality : Pnddp field close to Hatnapura. 19.8.1972 

4. Eudsatylota endaqtybta Gosse. 1586 (Fig. 5) 
The body is spew shaped with a small head. First ioot segment thick, seoond foot segment- 

thin and long. Toes very long. Right toe slightly longer than the left. Eye spots visible. 

Measurements 
Total length 712; length of body 270; foot 1 0 ;  toes 342. 
I ~ o a l i t y :  Paddy fidd olose to Bstnapura. 19.8.1972 

5 Leasne bifastigata Heuer, 1938 (Figs. 6 and 7) 
This species has been recorded horn Indonesia by 3auer (1838) and hy T~mogradsky 

(1961) from the Ru.mirm Caucasus and has not been reported since. Specimens from the praviou.; 
localities are similar. The specimens found in Sri Lanka differ siightlp in that the posterior 
segment is not very prominent. The omamenta6ion on the lorioa is characteristic. Prom the 
distribution of this species it seems possible that L. bifastigata could be a tropioopolitan forni 
Rars; new record for Eri Lanka. 

Measurements 
Length of dcrsal plate 81; length of ventral plate 87; w~dth of dorsal pinte 56; width of 

ventral plate 62; width at anterior end 58; toe 25; clew 8. 

Locality: Paddy field chse to Ratnapura. 19.8.1972. 

6. Lmant, elsa Hauer, 1931 (Fig. 8) 
The specimens found in Sri Lanka agree closely with the specimens deeorib&l by Kosk 

(1972) obtained from the Amazon reggon in South America. New record for Sri Lankcb. 

Messurements 
Length of dor~sl plate 123; length of ventral plate 131; width of dorsal plate 104; wiclt,h 

of ventral plate 116; toe 71; claw 8. 

h l i t r y :  Pddy field close to Ratnapura. 19.8.197'2. 

7 .  Leaane (Monestyla) flmats (Murray 1913) (Figs. 9 and 10) 
Agrees in general with the description of Hauer (1938) of material from Indonesia. How- 

ever, the Sri Lanks specimens are not as broad as the other forms so far described, which me 
more or less as wide as long (Earring and Myers 1926. Hauer, 1929 ; Koste, I%%).' New record 
fo* Sri T-anka. 



Measurements 
Length of dorsal plate 63; length of ventral plate 63, widt,h of dorsal plate 62; width of 

kentrd plate 44; toe 18; claw 5. 

Locality: Paddy field close to Ratnapura. 19.8.1973. 

8.  L e m e  hastata (Murray 1913) (Figs 11 and 12) 
L. hastata has b e n  recorded Bnd described from India by Wulfert (1966). The Sri Lwka  

>peclmens are slightly brger than the Indian forms but are of the same size as that of the United 
States material (Herring and Myers,, 1926). Not common. New record for Sri Lanka. 

Measu~ements 
Length of dmsal plate 96; length of ventral plate 110; width of dorsal plate 69; width of 

ventral plate 91; width at  anterior end 80; toe 22; claw 18. 

Locality : ~aduranku l i i a  pond. 2.7.1972. 

9. Leoana kahouteki sp. nov. (Figs. 13 and 14) 
The o u t h a  of lorica is broadly ovate; the width is about three-fourths the length. Antenor 

dorsal margin is convex and narrower than the anterior ventral margin. The dorsal plate is 
broadly ovate and slightly truncate posteriorly with two prominent spine-like projections jutting 
out near the posterior end which is characteristic of this species. No clear pattern was visible 
on the dorsal plate. The ventral plate is somewhat elongate oval; no surface markings dis- 
cernible. At the external angles of the anterior end of ventral plate are two 'small acute spines 
Coltal plates are small. Posterior segment fairly large and semi-circular. First foot joint small, 
parallel sided; the second foot joint is robust and more or less square and proje&s about one-third 
of its length beyosd the ventral plate. Toes short, less than one-fifth the lebgth of the loricn 
and are parallel sided. Clawa long and pointed 

Measumments 
Length of dorsal plate 102; length of ventral plate 106; width of dorsal plate 75, width of 

ventral plate 83; width a t  hter ior  end 70; toe 20; claw 15. This species is named after the comet 
Kahoutek. 

L. kalzouteki sp. nov. was collected from Tabbowa tank. Put,taltbrn on May 5, 1973. Six 
specimens were obtained from the sample. 

10. Lwane lankae sp. nov. (Figs 15 and 16) 
The cutlice of lorica ia broadly ovate; its width is more than three-fourths the length. 

Anterior dorsal mangin more or less straight; the ventral margin has a shallow sinsus. At the 
external angles are two stout spine-like projections. The dorsal plate is broadly ovate and 
broadly truncate posteriorly; it is not as wide as the ventral plate. The ventral plate is broadly 
ovate and larger than the dorsal and both plates are without surface markings. Posterior senpent 
rounded and projects belong the dorsal plate. Coxal plates are also rounded apd fairly large. 
First foot joint of medium size; second foot joint large and does not protrude beyond the lorica. 
Toes long nearly two-thirds the length of lorica and are parallel sided. Clewn short, prominent 
and ending in acute points. 

Measu~ements 
Length of dorsal plate 76; l eneh  of ventral plate 87: width of dorsal plate 65; wid& of , 

ventral plate 72; ~ i d t h  a t  anterior end 55; .toe 30; claw 7. 
This species is named after 'Sri Lanka'. 



Figs 1. B t a c h ~ o n ? , ~  bidentata 2. Btachionus plicatilis 3. Euchlanis mene ta  

4. Euchlanis meneta  cross-section 5 .  Eudactylota eudactylota 

6 and 7 .  Lecczne bifastzgata, dorsal and ventral views 

8. Lecane elsa, ventral view 9 and 10. Lecane (Monostyla) j u ~ c a t a ,  dorael end ventral 
views 

11 3rd 12. Lecane hastata, dorsal and ventral views 

13 and, 14 Lrcane kahouteki. dorsal and ventral views 

15 and 16. Leoane lankae, dorsal and ventral views. 



L. lankae i s  related to L. tudicola Harring and Myers The dorsal plate of L. lankae is 
not as wide as the vental plate at its widest point and is completely hidden in 8 ventral view 
except for the anterior end. The ventral plate of L. laukae has no marginal indentations at +e 
level oi coxal plates and has a long toe with a distinct claw. In L. tudicola the dorsal plate is 
as wide as the rentral plate a t  its widest point and the ventral plate has marginal indentations 
st the level of the coxal plate and the claws are wanting. Also L. lankae is much smaller than 
L. tudicola. In view of all these merencei  we propose that this species be designated as mew. 

Lecans lankac was collected from a paddy field close to h tnapura ,  Sri Lanka, on August 
19, 1972. 

1 1 .  Leaane lanterbo~ni Haner, 1924 (Figs. 17 and 18) 

The specilllens found in Sri Lanka agree generally with the description of Hauer (1934) 
and Harring and Myers (1926) of material from Germany and the United States respectively 
However, some differences were noted in the Sri Lanka specimens. The surface marking on 
the dorsal plat,e of Sri Lanka forms are a little different from that of the Gennan and the United 
Rtatos material The main differences are in the shape of the toes and in size. The toes cf the 
forms found in Sri Lanka are gradually tapering to a point while in the forms described by Hsrring 
and Myers (loc. cit.) the toes are parallel sided for about one-third their length and then taper to an 
acute point. The specimens found in Sri Lanks are much smaller than the forms found in 
Germany (Hauer, 1924) the United States (Earring and Myers, 1926) and in Chatham TqJ~cd 
near New Zealand (Russell, 1953). New record for Sri Eanka. 

Measurements I 

Length of dorsal plate 75; length of ventral plate-451; width of dorsal plate 06; width of 
vent@ plate 5'7; width at anterior end 52; toe 31. 

~ o o a l i t ~  : Marawila water hold. 22.8.1972. 

12 Leaane (Monostyla) pyriformh Daday, 1905 (Figs. 19 end 20) . 

L. pyriformis is cosmopolitan. Hauer (1938) found this species in Indonesia and Green 
(1967) reports it from Lake Victoria in Africa. The forms found in Sri Lanka are fairly small 
Sew record for Sri La&. 

Measurements 
Length of dorsal plate 60; length of ventral plate 64; width of dorsal plate 57; width US 

ventral plate 52; width at anterior end 38; toe 23. 

,Locality : Saravanai Nr. Hayts, Jaffna. 17.12.1071. 

13. Leaane (Monostyla) sautatpr Harring and Myers, 1926 (Figs. 21 and 22) 

The ouBline of lorica is sub-circular. Posterior segment broad. The toe is long, stout 
and ends in a pointed claw. The specimens found in Bri Lanka resemble the form from Brazil 
(Koste, 1972). Rare, found only in one locality-gem-pit, Rsatnapura. New record for St; Lanka. 

Meswvements 
Length of dorsal plate 90; length of ventral plate 80; width of dorsal plate 70; width of 

ventral plate 62; toe 28; claw 5. 

Locality: Gem-pit, Ihtnapura, 18.8.1972. 



ROT- 

Figs. 17 and 18. ~ e c a n e  lautetbomi, dorsal and ventral views 

19 and 20. L c c a w  (Monostyla) pyrifonrris, dorsal and ventral views 

21 and 22. Lecane (Monost*) scutata, dorsal and ventral views 

23 and 24. Lecane (Hemimonostyla) syngenes, dorsal and ventral views 

25. Lepadella triba 26. Limnias cezatophylli 27. Limnias melicerta 

28. Mytilina acanthophota 29. Mytilina bisulcata 

30. Stephanoceroe fimMtue 

31. Testudinella incisa 32. Tetzasiphon hydrocora 33. Tetrasiphon hydrocora-trophi. 
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14. Leoane (Hemimonostyla) syngenes Hauer, 1938 (Figs. 23 and 24) 

This species mas first recorded by Hauer (1938) from Indonesia and then by Koste (19732) 
from Brazil. The Sri Lanka material agrees with the Indonesia material described by Hauer 
( loc .  c i t . )  but are smaller than both Indonesian and Brazilian specimens. New r e a d  for Sri 
Lanka. 

Measurements 

Length of dorsal plate 87; length of ventral plate 87; width of dorsal plate 69; width of 
v~ntral  plate 63; toe 30; claw 5. 

Locality : l'irunsvakaya, Ratnapura. 18.8.1972. 

15. Lepadella triba Myers, 1934 (Fig 25) 

This small rotifer wits first reported from the United States by Myers (1934) and was 
subsequently found in Sweden (Carlin, 1939). I t  does not seem ,to have been reported from any- 
where elsc. The body is ovate; deep and evenly arched dorsally. Anterior ma;-gin more or 
less straight'. Ventral sinus deep. Foot is four segmented. Toes short and pointed. This 
species is so very small that many rotifer workers could have missed i t  in their smpleu a d  is 
probably far more common -than the published records indicate. The Sri Lmka  specimens are 
not as large as the Swedish specimens (Carlin, 1939) but are larger than the United States speci- 
Illens (Myers. 1934). Rare. New record for Sri h n k a .  

Measurements 

Length of body 61 ; width 43; width at  anterior end 29; foot 19, toe 24. 

Locality : Dothalla Mahawewa, Hettipoli. 18.12.1972. 

16. Limnias ceratophylli Schrank, 1803 (Fig. 26) 

The tube covering the body is long, cone shaped and non-transparent with 3 dark browri 
colour and attached with debris and foreign particles. The tube is transparent at  the foot end. 

Measurements 

Contracted specimen--590. 

Locality: Gem pit, Ratnapura. 18.8.1972. 

17 Limnias mellcerta Weisse, 1848 (Fig. 27) 

The tube enclosing the animal is long with definite striations and bpering towards the 
.posterior end. Some debris attached to the tube. Unci with three strong teeth. 

Measurements 

Contrscted specimen--660. 

Localit? : Gem pit, Ratnapure. 18.8.1972. 

18. Mytillina aaanthophora Hauer, 1938 (Fig. 28) 

The lorica is hispid and the anterior end has two triangular projections In the po&erior 
md thera is n deep sinus. Width of lorica more than half the length. Toes long, alen$er a d  
e~tding in points. Thin species has been reported from Indonesia by Hauer (193R) New record 
for Sri Lanka 



MeasummenW 

Length of body 135; width 84; toes 78. 

Locd ty  : Sa-Eliya tank. 25.8.197%. 

19. Mytillina bisalcurts (Lucks 1912) (Fig. 29) 

Lorica tra?SFarent with three keels on the back. Frontal edge smooth and curved. Width 
of lorica more than half the length. Toes thin and straight ending in an acute point. New 
reeord for Sri Lanka. 

Measuwments 

Length of lorioa 129; width 75; toe 45. 
Locality : Gem pit, Ratnapura. 18.8.1972. 

20 Stephanooeros fbbPiatus (Goldfusz, 1820) (Fig. 30) 

The anteriol end bears five loug tektacles with short alia on them. The foot in contrwted 
specimens is high]. folded, ringed and short with which they attach to the substrab~lrn The 
animal is covered with a gelatinous mass. 

Locality: Madulls weya, Madulla. 17.12.1972 

131. Testudlnella fnaisa (Ternetz, 1892) (Fig. 31) 

Lorica oval with the foot opetlillg in the posterior extremity of ventral plate and is more 
or less square in shape. The anterior protuberance is divided into two by a deep cleft which is 
characteristic. Lateral antennae situated about one-third the length from the anterior end.  This 
species is rare. New record for Sri Lanka. 

Measurements 
Lengbh of body 98. 

Locdity : Gem pit, Rat~lapura. 18.8.1973 

2 .  Tetrasiphon hgdroaora Ehrenbel,g, 1840 (Pigs. 82 and 3s)  

The body is elongate and fusiform. The integument is strong and hence it more or 
keeps its shape, and is transparent. Two dorsal antemae present ending in a tuft of cilia. 
Lateral antennae i s  situated far back on the body and is long, tubular and carry long setse 
Trophi characteristic. Ovary is verp long and contains more than twenty nuclei arranged in 
line. Eye spot l a r g ~ .  The animal found from Sri Lanka appeared to have a feeble jelly coverin: 

T. kydrocora is a rare species. It has been reported from Europe (Koste, 1968) and the 
United States (Earring and Myers, 1922). Koste found it in swamp in Germany verp rarely 
Harring and Myers report if from soft and acid waters in the United States and noted that it was 
rare. In Sri Lanka the species was also rare. It was found only in a gem pit a t  Ratnapura 
The speoimen examined had its stomach ful l  of desmids which suggests that it could'be an acid 
water form. Only two specimens were found. 

Locality: Gem pit, Ratnapura, 18.8.1972 
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TABLE I 

Distribution of Rotifer Species from Different Habitats 

* 

Habitat 

- 

Total No. of ~arnples/~~ecies 1 Rivers Ponds Villus Lakes RiceheldsI M i x .  

- - - - . -- - -- 

I. Anuraeopsis coelata . . . . 
. . 2. A. fissa . . 

3. Asplanchna brightwelli . . 
4.' A .  priodonta . . . . 
5. A. seiboldi . . . . 
6 .  Asplanchnopus multikps . . 
7. Brachionus angularis . . 
8. B. bidentata . . . . 
9. B.budapestensis . .  . . 

10. B. calyciflorus . . . . 
11. B. caudatus . . . . 
12.. B. caudatus var. aculeat~ts . . 
13. B.  donneri . , . . 
14. B falcatus . . . . 
15. B. forficula . . . . 
16 . B. leydigi ... . . 
17 B. n~lsoni . . . . 
1 8  B .  patulus . . . . 
19. B. plicatilis . . . . 
20. B. quadridentatus , . . . . 
21. B rubens . , . . 
22. B' sessilis . . . . 
23. Ba. urceus . . . . 
24. B. urceolaris . , . . 
1. Cephalodella forficula . . 
26. C. gibba . . . . 
27. Collotheoca ornata natatls . . 
28. Conochilus unicornis. . . . 
29. Conochiloides dossuarius . . 
30. C. natans . . . . 
31. Dicranophorous rubustus . . 
32. Dipleuchlanis macrodactyla . . 
33. D. propatula . . . . 
34. Euchlanis dilatata . . . . 
35. E. incisa . . . . 
36. E. nieneta . . . . 
37. E. oropha . . . . 
38. Eudactylota eudactylota . . 
39. Filinia carnascela . . . . 
40. F. longiseta . . . . 
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TABLE 1 (continued.) 

DkMlmtion of Rotifer Spedes from Different Habitats 

I - 
Habitat 

i I 

Total NO. Samples /Species 

.- 
I 

I 

- - - - - - 

41. F. opoliensis . . 33 - - 
42. F. pejleri . . 
43. F. terminalis I , 

. . . . 2 
44,. F l d j a d n ~ l s  . . 
45. Hexartbra intermedia . . 42 
46. H. *ra . . 
47. Horaella brehmi . . . . 7 
48. Kellicottia longispina 3 - - 
49. Keratella cochlearis . . 11 2 - 
50. K. earlinae . . . . 2 - - 
51. K. lenzi . . 
52. K. taurocephala . . 
53. K. tropica . . . . 2 5 6 I 
54. Lecane (Lecane) bifastigata . . - I 
55. L. (L.) ceylonensis . . . . - I - 1 1 2 
56. L . (L , )c~oida  . . . . - 1 3 I - 1 . 1  2 1 
57. L. (L.) curvicornis . . . . 10 1 5 
58. L. (L.) curvicornis var. miamiensis . . 1 - - 
59. L. (L.) elsa . . . . - 1 1 
60. L. (L.),hastata . . . . 1 - 1 
61. L. (L.) hornemanni . . . . 4 4 - 7 

62. L. (L.) kahouteki . . . . 1 
63. L. (L.) lankae . . . . 4 2 
M. L. (L.) lauterbomi . . . . 1 
65. L. (L.) lwntina . . . 3 1 8 
66. L. (L.) ludwigi . . . . .3 - .- 

67. L. (L.) luna . . . . 1 22 5 13 
68. L. (L.) ohioensis . . . . - 4 .- 3 2 1 
69. L. (L.) papuana . . . . 2 
70. L. (L.) plesiaides . . . . - 
71. L. (L.) ploenensis . . 1 
72. L. (L.) pusilla . . 

I I 
2. 
5 
- 
12 

1 
4 

73. L. (L.) ungulata . . . . 
74. L. (L.) verecunda . . . . 
75. L. (Hemimonostyla) sympoda . . 
76. L. (H.) syngenes . . . . 
77. L. (Monostyla) bulla . . 
78. L. (M.) closterocerca . . 
79. L. (M .) decipiens . . . . 
80. L. (M.) elachis . . . . 
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1 
- 

3 
- 
- 
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1 
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TABLE 1 (continued) 

UUdbdla of Rotifor Species from D m t  HabiteEs 
-- 

& 
1 

Habitat 

Total No. Sampi@/Species / Rivers Ponds 1 ViUw 1 '  Lahr / Rice fields 1 Mis. 

. . 

81.  L. (M.)frvcata . . - 
- 82.  L.(M.)lunaris . .  

33. L. (M.) obtusa . . 
84. L. (M.) pyriformis . . 
85. L. (M.) quadridentata 
86. L. (M.) scutata . . 
37. L. (M.) stenroosi . . 
88. - L. (M.) unquitata . . 
89. Lepadellacoistata . r 
90. L. ovalis . . 
91. L. patella . . 
92. L. rhomboides . . 
93. . L. .triba . . 
94. Limnias qxatophylli . . 
95. L.pelicerta . . 
9 6. Macrochaetus colliasi 
97. M.scwicu.. . . 
98. Mytilina adanthophora 
FY. M. bisulcata . . 

100. M.mucronata . . 
101. M. ventralis . . 
102. Notommata sp. . . 
103. Platyias q u a b r n i s  
104. Polyarthra dolichoptera 
105. P.dpar i s  . . 
106. Pompholyx comphata  
107. Scaridium longicaudum 
108. Sinantberina amibullata 

- 109. S.spinosa . . 
I 10. Stephaaoceros fimbriatus 
1 I 1. TestudineIla incisa . . 
112. T. parva . . 
113. T.patina . . 
11 4. TetrasipHOn hydrocora 
1 15. Trichcwxzca bicristah 
1 16. T. b r d e n s i s  . . 
1 17. T. chattoni 
118. T.cylk&b . . 
1 19. T. dixon-nuttali . . 
120. T. r a m  . . 



TABLE I (continued) 

Dlshilmtioo of Rotife-g from Merent tlpbhts 

Hahtat 

Summary and D-on 

Total No. of Samples /Sm 

121. T. similis . . . . 
122. T. sylata . . . . 
123. Trichotria pocillum . . 
124. T. tetractis . . . . 
125, Tripleuchlanis plicata . . 
125. Trochosphaera quatorialis . . 

I n  this third paper on Rotifera from Sri Lanka twenty-two species of rotifers are recorded. 
Thig includes two new species and 14 new records for Sri Lsnka. In the two previous papers a 
total of one hundred and four species, including new species and new generic and species records, 
has been described. Twelve species not described by us have been recorded by previous workers. 
They are : Brachio~lus diversicomis (Daday), Epiphanes m a c ~ o u r u s  Ehrenberg, Lepadella 
triptera Ehrenberg, Conochilus hip9ocrepis (Schrank), Lacinularia flosculosa (Muller), Rotaria 
neptunia Ehrenberg , Ro taria rotaria Pallas, Synchaeta pectznota Ehrenberg, Trichocerca tenuoir 
Gosse, Trickocerea elongata (Gosse), Tnclzocerca scipio (Gosse), and Trichocerca tign's (Muller). 
This brings the total number of species of rotifers from Sri Lanka to one hundred and thirty-eight. 
Some species wllich are contracted beyond recognition and some that need to be studied when 
alive are omitted. 

The rotifer fauna of Sri Lanka are typically cosmotropjcal when compared go the hsts of 
Hauer (19%) and Green (1979). Cosmopolitan forms (Green 1972) are also well represented. 
A comparison of the number of species and their composition from Sri Lanka to that of the 
Indian sub-continent and the Indonesian region, where the rotifer fauna has been studied at  least 
superficially, is given in our previobs paper dealing with Rotifera of Sri Lanka (Chengalath, 
Fernando and Koste. 1973 b). Apart from the rare and interesting species recorded earlier (loc. 
cit.) a few more were discovered. This includes Lecane Izastata, Lecane elsa, Lecans lauterborni, 
Lcpadelln triba and Tetrasiphon hydrocora. A11 these species were recorded from only one to 
three samples of the over four hundred samples examined Lepadella triba is SO far recorded 
only from Sweden (Carlin, 1939) and the United States (Harring and Myers, 1922) while 
Tetrasiphon I~ydrocota is reported only from Europe (Rode, 1W) and the United States 
(Harring and Myers, 1922) and that too was very rare and found in small numbers. 

Rivers 

3 

- 

- 
- 
- 
- 

- 

Of the 228 localities sampled, 101 are lakes, 60 ponds, 32 miscellaneous habitats which 
include wells. gem-pits, rainpoolq, rockpools, waterholds, etc., 23 rice fields, 9 villus, and 3 rivers. 
.4 total of 402 samples were examined. Table I shows the distribution of each species in different 
habitats. Of the one hundred and twenty-six species and distinct varieties recorded, 55 are com- 
mon occurriw in more than twenty percent of the samples. .Generally, the species which are 
present commonly in lakes are also present in ponds, rice-fiefs and miscellaneous habitats 
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-4splannhna bnqhtwelli, Brawhionus angulan's, B .  caudatus, B .  fdoata, B .  forfwula, B .  quadrz- 
dentatus, B .  patulus, Euohkrnia d k t a t a ,  Filinia opotiensis, Hexadhra intennsdia, Keratella 
tr~poca,  Lecane leontina, L .  luna, L. papwna ,  L. unqulata, L. bulla, L. lulwris. Ylatytas 
9 uadricomis Polyarthra vulgana, Pomph?lyz compkmata, T e a t d i n e l k  patina, Tricocerea 
rattus and Trichoccrca similis are the oommonest species and these species have been located, 
if not in all a t  least in more that1 four types of habitats mentioned above and then in large numbers. 
Apart from some species like Brachionus forficula, B. faloatus, B .  caudatue, Filinia opoliensis, 
Keratella tropica and Lecane papuana, which are cosmotropical forms, all the above mentioned 
species are cosmopolitan and are found abundantly. 

A total of 40 genera are represented in Srl Lanks The genus Lecane has the rnaxirn~~m 
number of representatives with a total of 35 species of which four, Lecane ceylonensix. L. 
kalroutslii. L. lankas and L. plesiaidea are new species. The species of the genus Lecana are met 
with in all habitats and this probably is the reason for their predominance relative to other species. 
L bulla is the commonest species and is found in 75 lakes, 27 ponds, 20 miscellaneous habitnts, 17 
rlco fields 4 villus and 3 rivers. This shows again the well-known varsatility of L. b u l k .  l'lte 
genus Brachionus has 18 species including the rare species B. donneri and B .  sessilis. An interes- 
iug feature noted was that almost invariably B. falcatus and B .  forficula are found together in the 
same sample. The genus Keratella is represented by five specids and K. tropica is the second 
commonest speoies found in Sri Lanka and was found in 90 lakes, 0 rice fields, 6 ponds, 3 villus, 
2 riverc, and one mi~ellaneous habitat. This distribution clearly shows that K. tropica is mainly 
a lake species, K .  cochlearis, R earlinw, K .  lenai and K .  taurocephala are very rare and all of 
them are found mainly in lakes which again indicate that, these. like K .  tropica, are also an open 
water, lake form or capable of thriving under these ~ d i t i o n s .  In  Sri Lanka where no natural 
lakes exist (Fernando 1970) these species must have colonized man-made lakes from ponds and 
river oxbows. Euchlanis d i l ~ t a t ~  like Lecane bulla is widely distributed in all habitats ant1 in 
fairly l ~ r g e  numbers. Branchionus patulus and Platyias quadricornis also show a wide distribu- 
tion. sinantharina gpinosa and 5.  semibuJlata although seen rarely in other habitats seem to pre- 
fer rice fields where L. luna, L. bulla and E .  dilatata are also common. 

The rotifer fauna of Sri Lanka is rich and varied and is typically tropical in composition, 
abuunding in a l l  kinds of habitats. This study also shows that while certain species are successful 
in all kinds of habitoats some show a clear preference to a particular type of habitat. Nore exten- 
sive observation and experimental work in relation to each habitat is needed to know more about 
the factors affecting rotifer distribution. . 

We wish to acknowledge the help of collectors in Sri Lanka. Messrs. P. B. Karunaratne, 
M. ,J. Fernando, P. B. Fernando a d  Mrs. R. Selvara~ah. Dr. M. G. George, School of Urban 
and Regional Plaming, University of Waterloo, placed at our disposal his collection of reprints 
on Rotifera and offered advice from time to time. Facilities for this work were provided by the 
Department of Biology, University of Waterloo. 
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Some Parasitic Copepoda from Sri La~lka (Ceylon) with a 

Sy~opsis of Parasitic Crustacca from Ceylonese 

Freshwater Fishes 

C. H. FERNANDO and GEORGE HANEK* 

INTRODUCTION 

Material collected during 1965-1971 by one of us (C.H.F.) yielded a number of  records of 
parasitic Copepoda. This includes three species of the fami I!: Ergdsilldae, namely Ergasilus ceylonensis 
Fernando and Hanek, 1972, E. mendisi Fernando and Halick, 1972 and Parnergurilus Drevidig~tus 
Yin, 1954 ; one subspecies of the family Dichelestiidiie, namely f.amproglenu chinensis sprostonl- 
Kirtisinghe, 1964, and one subspecies of the family Lernaeidae, r?nmely Let. l a ~ ~ t i  L ypr ina~eu~I~a~X.oen~iS 
Gnanamuthu, 1951. Some ofthese were recovered irom the fish hosts, whllht on a number of occasions 
Ergasitus spp. and on one occasion Lernaea sp. was recovered from 713 c! pl~~~lr!on, indicating that 
these are quite common on fishes. 

We have taken this opportunity of g~ving a synopsis of parasitic Crustacea collected from 
Ceylonese freshwater fishes. In addition t o  the species mentioned above, one species of Br2::chiura 
namely Arguhsfoliaceus L. and one species of I so~oda .  namely A!;tt .?l?rr opus  Milne Edw. hdve 
been recorded so far. It is interesting to note that some of the specres, e.g. Plzrarrqusilus, Lernneu, 
and Argulus recovered from Ceylonese fishes have been introduced with fishes imported for stocking 
; reshwater lakes. Zn future introductions of foreign fish species great care should be taken that thes i  
fish are parasite free. 

MATERIALS AND METHODS 
. . 

Branchial mater~al of fishes, collected using gill nets during 1965-1 971, was preser,ved in lo:{, 
formalin and examined at a later date. Methods as those given in Feraando and Hanek (In Press) 
were used for Ergasilidae. Drawings were made using a camera lucida. All species presented 
herein have been deposited in the collection of the Department of Biology, University of Waterloo, 
Wqterloo, Ontario, Canada. 

RESULTS 

Eargasilus ceylonensis Fernando and Hanek, 1972 (Fig. 1 )  

Detailed description, 'measurements, and distribution are given in Fernando and Hanek (In 
Press). In addition various larval stages of this species were found in zooplankton samples collected 
from Magalla Wewa, Nikaweratiya and froni Yuu:~ra Weua. ,Qnurcidhnpura. This speci:s-was 
reported as Ergasilus sp. by Fernando (1969). 

, Department of Biology, University of Waterloo, Waterloo, Ontario, Canada. 
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Ergrpasilus rnendisi Fernando and Hanek, 1972 (Fig. 2) 
Detailed description, measurements, and distribution are given in Fernando and Nanek (In 

Press). Larval stages of this species were found in zooplankton samples collected from Nuwara 
Wewa, Anuradhapura. 

Paraergasilus brevidigitus Yin, 1954 (Figs. 3-5) 

Thls species, generally found infesting the nasal cavities and the gills, has been described from 
the gills of Mylopharyngodon piceus by Yin (1954) in China. Since then Smirnova (1962) reported 
this species from Amur wild carp, Amur River basin, and Manek and Dulmaa (1970) found this species 
infesting the nasal cavities of Leuciscus waleckii in Mongolia. A single female of this species was 
found in zooplankton from Kantalai tank. its morphology is the same as that described by 
yin (1954), except in the structure of swimming foot V. This unisegmented appendage which Yin 
(1954) described as having 2 setae, bears 3 setae instead as previously reported by Smirnova (1962) 
and Hanek and Dulmaa (1970). Measurements of our specimen are as follows :- Total length 0.55 
mm. maximum width 0.18 mm. Antennae I clearly 5-segmented, 0.081 mrn. long ; first segment 
bang longest, 0.026 mm. long, second, third, and fourth 0.014 mm. long each, and fifth segment 
smallest, 0.013 mm. long. Antenna 11. (Fig. 5) 3-segmented with three clawlike setae, 0.13 mm. long : 
basal segment inflated, second segment expanded centrally, two times as long as the third segment, 
clawlike setae 0.026 mm. long each. Swimming feet V (Fig. 4) unisegmented with three setae : 
segment 0.029 mm long, terminal setae 0.039 mm. long, two remaining"s'e?r;"e~3~"f"@ong, This 
finding represents the first record of this genus from Ceylon. It is possible that it was introduced 
lvith imported species of Chinese carp 

F I ~  I .-Ergasrlrhs ceylon~srs Fernando & Hanek. 

PI!: 2 -L rnelltir~~ Fernando & Hanek. 

F I ~  3 - Porocr~rwrlrts b r e ~  ~drgitur Yln. 

Fig. 4.-Sw~n:mlng Foot V of P. hrevidrg~rus. 

Fig. 5.-Antenna I1 of P brevrdigrrus 

Iamproglena chinensis sprostoni Kirtisinghe, 1964 (Fig. 6) 
Kirtisinghe (1964) described this subspecies from the gills of Opiocephalus striatus bought rn 

Colombo market. Apparently the same subspeces was reported from the same host by Mendis 
and Fernando (1962). They noted ; ' Lamproglena induces a distorted growtheof the tip of the gill 
filaments of the host causing an enlargment .of the cowecf.ive v,tik%e_J+a+d a degeneration of the 
blood capilleries in the filaments '. Our present material, wuected fromrthe gills of Opiocephalus 
striatus from Topawewa, Poionnaruwa, is in full agreement in morphological features with dpit of 
Kirtisinghe (1964). - . 4 C  . 

- <. 
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Lernaea cyprinacea chackoeizsis Gnanamuthu, 195 1 , (Fig. 7) 

Gnanamuthu (1951) described this subspecies from the skin of O s ; ~ l i r ~ ; : : r ~ ~ ~ i ~  goram); and Catla 
ccrtlri in Madras, India. Since then, Mendis and Fernando (1962'1 have Sou~i.d this silbspecies infmting 
( ' , ~ ' C ) ~ I I I L I S  curpio. They noted : ' From time to time there have been outbreaks of this parasite of 
tishcs in the Fisheries Research Station ponds'in Colombo. Some mirior carp brought to Colombo 
from Ceylon Fishing Club's hatchery in Nuwara Eliya were also found to harbour the parasite'. 
Kirtisinghe (1964) found this parasite on the body o i  0sphrvi1mzu.r ?oram? in freshwater ponds and 
lakes i l l  Colombo. The present material consists of five females four-ta deeply penetrated into the 
pill tissue of Heteropneustes,fossiiis (Eloch) collected from Parakrama Samudra, Polonnaruwa, and of 
three females also found deeply penetrated into the gill tissue of GlossogoDiu.vgii!,.ls (Hamilton-Buchanan 
collected from Kiribbanare Wewa. Our material fits the original description in all respects. The 
measurements of eight females ranging as follows : Total length (except egg sacs) 6.0-7.2mm. width 
0.5-0.7 mni. Length of unbranched anteriorly process 0.28-0.31 mm. length of branched laterally 
extending processes 0.69-0.72 mm., egg sacs 1.3-1.6mm. long by 0.22-0.25 mm. wide, egg size 0.07- 
0.08 mm. These records extend the range of hosts for this parasite to ffr;:i~opnrus~es~fossilis and 
Glo.~sogobiusgiuris. This species was also found in zooplankton in Nil~i,iar:~ We-;;a, Anuradhapurn. 

Fig. 

Fig. 

Fig. 

F I ~  9 ( A  8: B I  a n d  10 ( A  Sr B) Alilroprcj f ~ p u s  

:tr~~iirtsfolicrcrus L.  (Fip. 8 )  

Mendis and Fernando (1962) have reported this parasite from the Fisheries Research SLalion 
experimental ponds in Colombo. This parasite has been i~troduced to Ceylon with the rniri-i!r carp 
(Mendis ar?d Fernando, 1962) and ' with the mirror car;, 2nd t ro~ l t  that were s~ocked in the lakes and 
htreams in and around Nuwara Eliya (Kirtisinghe 196.1)'. 

4 litropus typus Milne Edw. (Figs. 9 ~ ,  9s, 1 0 ~ ,  10e) 

Mendis and Fernando (1962) reported this parasite from the gill chambers of Rasbora rlaniconil~s 
d ~ n d  Wullngo attu collected from Angunuwila tank and from Kala-Oya respecti.~cly. Tney note : 
' This species was also found free living in the Battulu Oya, I';edlma;a r De'niwela) and the Fisheries 
Department ponds at Narahenpitiya '. They also noted that ' this spccii:s is a facultative ectoparacite 
and lives in freshwater, close to the sea and in lagoons. from \\,here it has probably migrated '. Ingle 
and Fernando (1 963) recorded this species from Cey Ion and discussed its systematic position. 



DESCUSSION 

Of the seven species of parasitic Crustaceans recorded from Ceylon only four appear to be 
endemic. Three of the species, namely (Paraer '~~s i lus  bre~jidigitur, Lernaea cyprinacea chackoensis, 
and Argwlus foliaceus have been introduced with fish imported for stocking freshwater lakes in Ceylon. 
Fernando (1965, 1971) has listed all the 6sh species introduced into Ceylonese freshwater so far. 
This include Chinese carps and the common carp, which seems to have been responsible for carryiring 
the parasites into local waters. Fer.lando and Furtado (1963) reported another possible parasite 
introduction of the Cestode Botlirioc:;ohalus gobrkongensis Yeh, 1955 with the Chinese carp 
Clenopharynydm idellus. Fernando and Indrasena (1969) have listed many references to the 
introductiorl of  his lattcr specles to Eastern Europe. 

Thc Ccyonese freshwater fauna is generally poor in species adapted to large water bodies, 
since there ,.- iln natural lakes (Fernando, 1971) . There are, therefore, many niches open for species 
already adopted to such habitats. For these reasons it is very important that future fish introductions 
should be carefully screened and the fish rendered parasite free before introduction. Some methods 
for treating infested fish before introduction are given by Bauer and Uspenskaya (1959), Ergens (1962), 
and Molnar (1970). 

We wish to thank Mr. P. B.Karunaratne, National Museum, Ceylon and Mr. W. John Fernando, 
Marawila for collecting some of the fish specimens and plankton samples for us. Funds for conducting 
this work in Canada came from the Canadian National Sportsman's Show and the National Research 
Council of Canada grant A-3746. 
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Reservoir Fishery .Resources of South - East Asia* 

C. H. F ~ R N A N D ~  AND J. 1. FURTADO" 

Intductim 

THEW is a long history of reservoirs (or man-made lakes) in South-East Asia, mainly for the 
purpose of irrigation in association with wet rice cultivation. Sophsticated reservo11 systems served 
relatively intenslye wet rice cultivation in several parts of this region such as in Sri Lanka, In the lowel 
Mekong Basin, and in southern India. The number and size of reservoirs has increased in recent 
years, and is increasing rapidly, by the expansion of existing units or the construction of new 
multipurpose dams. This rapid increase is due to the rising demands for power and irrigation water 
for a growing human population and its industries. A very conservative estimate places the acredge 
of reservoirs by 1985 in South-East Asia at about 6 million hectares. In spite of this increase in 
reservoirs, the management of these resources has been delegated usually to authorities with restricted 
and specific goals such as irrigation, hydro-electricity or water supply. As such, the optimum 
utllisation of reservoir resources has not been realised f ~ ~ l I y  in any part of South-East Asia. 

Hitherto, reservoirs have been poorly exploited for fishery resources in South-East Asia in 
general. Fish yields from reservoirs vary greatly from one part to another in the region, and as 
expected even between individual reservoirs in the same part of the region because of ecological and 
edaphic differences. When considered as a whole, fish yields from reservoirs in South-East Asia have 
been lower than their potential. Although the comparative data available is meam recorded high 
fish yields are due either to a rich d~versity of indigenous freshwater fishes, or to the introduction of 
" foreign " fish species. 'fie most spectacular increases in fish yields are due.ta the introduction of 
African cichlid fishes of the genus Tilapia. These hgh  yields are comparable to those observed in 
Ak'rlcan reservoirs, and ale much higher than that of reservoirs stocked naturally with indigenous 
species. The introduction of invertebrates into reservoirs to stimulate an increase in Ssh yield, has 
been considered but not implemented extensively, hitherto. The rationale for invertebrate 
introductions is the paucity of true limnetic species in South-East Asia. The fertilization of reservoirs 
or enhancing fish yield, has not yet been considered for South-East Asia, although some reservoirs 
have been eutrophicated by agro-industrial or other activities. 

Although the management of reservoirs for optimum benefits, especially fisheries, is still to be 
realised fully in South-East Asia, it is more probable that an ecological basis for managing these 
resources for fisheries production will be more economical than other forms of comparable fish 
production such as pond culture. The reasons for this are that reservoir resources are becoming 
available primarily for other purposes, and that manipulating the reservoir ecosystem for optimum 
benefits requires a low energy subsidy. Such an economy is particulaily important since reservoirs 
- 
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Fig. 1 :-L~cation of major natural and man-made freshwater habitats and fisheries in South-East Asia. 
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Fig. 2.-Man-made lakes in Sri Lanka. In a total area of 70,000 km2 there are over 

10,000 such lakes with a total area of about 125,000 hectares (Alter Fernando 1970). 



RESERVOIR FISHERY 

are located usually in the rural areas where the need for an abundant cheap protein source is most 
critical to the human population. For example, in Sli Lanka, fish introductions have stimulated a 
fishery industry in reservoirs with an overall average yield of about 100 kg/ha/annum. Some reservoirs 
have shown a sustained yield of about 200 kglhalannum for a period of about 20 years. 

Inland Standing Waters and Reservoirs 

The available data on reservoir acreage in South-East Asia is far from reliable (Table 1) and is 
based on data obtained from local publications and/or from discussions with 1ocal.fishery officials. 
Nevertheless, the reservoir acreage is quite substantial compared to rice fields and lakes. 

The distribution of reservoirs in South-East Asia (Fig. 1) is very uneven both in the 
concentration of units and in the type of reservoir. Large (and usually deep) reservoirs are found 
almost exclusively in India and the Mekong region, with a few scattered in Sri Lanka and Malaysia. 
Small reservoirs (often referred to as " tanks ") are concentrated in Southern India and Sri Lanka. 
Fig. 2 shows the lstribution and dense concentration of small reservoirs (< 300 hectares) in Sri 
Lanka. In Peninsular Malaysia and Banka (Indonesia), there are numerous tin mining pools of 
varying slze but usually only a few hectares in area. These have been and are used for fish production 
in Malaysia (Jothy 1968). 

TABLE 1 

Areas (in x 108 hectares) of some types of inland waters producing fish in South East Asia 

Bangladesh . . 
Burma . . 
India . . 

Indonesia . . 

Khmer 
Laos 

Malaysia : 

Malaya . . 
Sabah . . 
Sarawak . . 

Philippines ~ . . 
Singapore' ' - .  . . 
Sri Lanka . . 
Thailand . . 
- 

Total (approximate) . . 

Rese/.~loirs Ricelieldr 
-A- 1 

Present F~ttrrr.r 

N.A.** . .  N.A. . .  10,000 . .  
0,010 . . 0.150 . . 5.000 . . 

3.000 . . 5.000 . . 30.000 . . 
0.050 , 0.500 . . 4.000 . . 

0.150 

N.A. 
N.A. 

N.A. 
0.000 
0.250 
2.500 
---- 

13.0 

. . N.A.** . . 

. . Nil . . 
. .  0.600 . .  
. . 6.700 . . 
- - - -- - - - 
. . 70.0 . . 

Nutural lakrs 
and 

,floo&rl arens 

N. A.** 
0.050 FP 
N.A.** 
1.000 NL 
0.100 FP 
0.400 FP 
N.A. 

0.008 FS 
N. A. 
0.010 FP 
3.187 FS 
0.006 FL 
0.100 FP & NL 
N. A. 
0.020 FP 
N.A. 

---- 
1.650 

N.A. = No data available 
** Considerable 

NL = Natural lakes 

* Negligible 
FP = Flood plain 

FS = Freshwater swamps 



TABLE 2 

Inland Fi Production (1970-73) in South East Asia in metric tons per mum 

Country 

Bangladesh 

Burma 

India 

Indonesia 

Khmer 

Laos 

Philippines 

Sabah 

Sarawak 

Sri Lanka 

Cuplure Fisheries 
7---------h-------- Culture Fisheries 
Lakes and Reservoirs Rivers, Marshes, etc. 

(Reservoirs only) . . 
300,000 

120,000 

1 40,000 

5,000 

N. A.* 
2,000+ BRW 

300 

1,000 

N. A.* 

(Reservoirs only) . . 
Singapore N.A.* . . N.A.* 
Thailand 52,000 . . 63,000 

West Malaysia . . 1 6.000 . . 4,000 

- - ---------- 
Total (Estimated) Capture : 450,000 . . Culture : 700,000 

---.-- 

R'eservoirs 60,000 

Natural iakes (including flood fisheries) 220,000 

Rivers, marshes, etc. 180,000 
IC_______A-___- - - - - - -_ -~______  

N.A. = No data available *** considerable 

BRW = Brackishwater fishculture 95,000 * negligible 
metric tons. 

Natural lakes are few and localised in South East Asia (Fig. 1). With the exception of a few 
in Sulawesi, al l  these lakes are relatively young and the vast majority are the volcanic lakes in Indonesia. 
A few large flood lakes occur in the Khmer Republic and the Kapuas region in Kalimantan. Smaller 
flood lakes are found in Sri Lanka, Burma and ThGland. Peninsular Malaysia has two dystrophic 
lakes. In comparison- to the reservoirs, lakes (even in the broadest sense) form only a smaH fraction 
of their acreage. Because old natural lakes are absent in many parts of South East Asia, the evolution 
of lake fish species and limnetic invertebrates has not occurred unlike in Africa, except for cyprinids 
in Lake Lanao, Philippines. 

Reservoir Fisheries 

Reservoir fisheries in South East Asia is of little importance at present, except in Sri La& 
where almost the total freshwater fish catch is from reservoirs and in southern India where both large 
and small reservoirs produce a sizeable fish catch. The location of different types of 
freshwater fisheries is shown in Fig. 1, and the fish catches from different types of freshwater fisheries 
in South East Asia is given in Table 2. Although we do not have reliable 01 detailed data on &h 



catches, the approximate total fish catches from reservoirs is about 60,WG u e ~ r i c  tons. It is nor 
possible in most instances to discriminate fish catches for the different types of fishery with 
the available data. 

Reservoir and Nature Area(hu) Fish Yield Soldvce Remarks 
Location Qlhalan 

Nalanda, . . Deep . . 273 , : nil . . Fernando . . Very little littoral 

Sri Lanka . . 1973 Only indigenous 
fish species 
Low elevation 

Castlereagh, . . Deep . . 363 . . ' nil . . Fernando . . Elevation 1,500 m. 

Sri Lanka . . .. 1973 Indigenous spp. and 
common carp only 

Ringlet, . . Deep . . 400 . . nil . . Pers. .obs.. . Elevation 8,000 m. 
West Malaysia . . Indigenous spp. 

and Chinese carps 

Karangates, . . Deep . . 1,500 . . nil . . . Pers. obs. . . Ilidigenous spp. 

East Java . . only Low elevation 

Assuming that the total reservoil acreage for Soblh East Asia is 3.5 million hectares and the 
fish yield is 60,000 metrlc tons lannum, then the overall average yield is about 20 kg/ha/an. This overall 
average production in reservoir fishery shows considerable variation between the component reservoirs. 
high production in the shallow reservoirs in south Indla. Sri Lanka and Indonesia account for about 
half the total fish catch, and very low to negligible fish yields are common in most reservoirs throughout 
South East Asla. Reservoirs may be classified into three broad categories on the basis of fish yield. 
Negligible, low and high. In addition highly eutrophic small reservoirs resemble fishponds and have 
similar fish yields, thus constituting a fourth category. The fish yield of some reservoirs belonging 
to these four categories are given in Tables 3-6. 

In a large number of deep (>lorn. mean depth) reservoirs in South East Asia fish yields are 
negligible (Table 3). Although deep reselavolrs can be expected to give low fish yields, the total lack 
of fish production in some is surprising. Some of these lakes ale at high elevations, e.g. Ringlet and 
Castleieagh reservoirs, while others are at low elevations, e.g. Karangkates and Naland. In all 
these instances, a lack of suitable fish species seems to be the main cause for the negligible fish yields, 
although other factors such as low ionic concentrations and the lack of' a littoral zone, are 
dso  operative. 

Reservoirs with a low fish yleld are usually either deeper reservoirs or dystrophic (Table 4). 
Their fish yields are about 10-40 kglhaian., and are of similar magnitude to fish yields in more temperate 
regions, such as 10-12 kg/ha/an., for the U. S. America (Jenkins 1967) and 18-36 kg/ha/an., for the 
U.S.S.R. (Frey 1967). It is worth noting that oefore the introduction of Tilapia nlossambica in 
Sri Lanka, the yields from shallow reservoirs was less than 10 kg/ba/an., and the present yield of 
indigenous s p i e s  in reservoirs intensively fished for Tihpia mossrambica is 10-20 kg/ha/an. 
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TABLE 4 
1 

Reservoirs in Soath East Asia having low &h yields 

Reservoir and Locatwn Nature Area (ha) Fish Yield Source Remarks 
&/haIan 

Large Reservoirs in South Deep . . 1 million . . 20-40 . . Anon 1969 . . Indigenous carps only 
and Central India 

Senanayake Samudra, Deep . . 7,700 . . 20 . . Fernando . . Tilapia mossambica 
Sri Lanka . . . . . . 1973 . . and indigenous spp. 

Djuando, Djatiluhar, West Deep . . 8,300 . . 15 . : Achmad . . Tilapia mossambica 
Java . . . . . . . . 1970 . . as indigenous spp. 

Bukit Merah, West Shallow , . . circa . . 35 . . Fisheries . ., Indigenous carps, 
Malaysia . . . . . 2,000 . . . . Department catfish, snakeheads, 

Trichogaster 
pectoralis. 
No T. mssambica 

Subang, West Malaysia . . Shallow . . 900 . . 90 . . Yap 1974 . . Indigenous carps 

Kanijiri Duwar, S. India Deep . . circa . . 84 
5,200 

Hickling . . Indigenous spp. 
1961 only 

TABLE 5 

Lakes and reservoirs in South East Asia having high fish yields 

Habitat and Status and Area (ha) Fish yield Source Remarks 
Location nature Kglhalan 

Lake Lombotto Sulawesi Lake . . 4,050 . . 432 . . Hickling 1961 Tilapia mossambica 
Shallow Trichoga.~/er pectoralis 

introduced indigenous 
shrimps form half 
of catch 

Lake Tenipe 
Sulawesi 

. . Flood lake . . 9,500 - . . 161 . . Hickling 196 1 Tilapiu messambica 
Shallow 20,000 800-900 Ac hmad 1975 Puntius javinicus and 

Pers. Cornm. Trichogaster peetorolls 
introduced 

Tjiburug, West Java . . Reservoir . . 23-40 . . 500-600 . . Hickling 1961 After stocking with 
Tilapia mossambica 

Solerojo, East Java . . Reservoir . . 100 . .  100 . . Pers. obs. . . Almost entirely 
Shallow Tilapia nilotica 

Parakrama Samudra, , Reservoir . . 2,262 225 . . Fernando . . Tilapia mossambica 
Sri Lanka Shallow 1973 about 80-90% catch 

Moragaswewa, Sri Lanka Reservoir . . 12 . .  130 . . Fernando Tilapia rnossatnbica 
Shallow 1973 introduced annually . 

Rewa Pening, central Java Reservoir . . 2,200 . . 250 . . Achmad 1975 Tilapia n~ossambica 
Shallow Pers. Comm. major component of 

catch 



figh fish yields in reservoirs in South East Asia have been recorded almost without exception 
in reservoirs stocked with Tilapia spp. However, some South East Asian s p i e s  Like Etroplus 
suratensis, Puntius javanicus, Trichogaster s p p .  and Labeo spp. have contributed to these high yields. 
Unconfirmed reports from Thailand indicate that a n ~ w l y  wnstructed reservoir there has given a 
" high " fish yield. High yielding reservo& and lakes in South East Asia show average yields of 
100-900 kg/ha/an. (Table 5). All these reservoirs listed are shallow lakes, and all of them have been 
stocked with introduced species which now form the bulk of the fish catch. Two of the habitats listed 
in Table 5 are natural lakes ; both these had very few indigenous fish and even totally lacked Cyprinidae, 
so that the introduction of foreign species has contributed to relativdy high fish yields (Hickling 1961). 

Some small reservoirs (called " tanks " in India and Sri Lanka) have many biological features 
in common with fishponds. They are highly eutrophic and their fish yields are very similar to those 
in fishponds (Table 6). 

TABLE 6 

Very high fish yields in South-East Asia from different types of habitats 

Habitat and Status and F~sh Yield 
Location ~wture Area (/la) Kglhalan Sorrrce Re~nark~  

Temple tank, South- . . Pond . . < I  . . 2500 . . Sreenivasan . . Highly eutrophic 
1964 India . . Man-made . . . . . . Tilapia mossatnbicu 

. . Shallow . . . . present as bulk of catch 

Beira lake, . . Reservoir . . 65 . . 2230 . . Mendis 1969 . . Highly Eutrophic 

Sri Lanka . Man-made . . . , . . . . Tilapia rrlossambica 
. . Ornamental . . ~resen t  as bulk of catch 

Fibhponds, West Malaysia Ponds . . < 1 . . 2000 . . Pen.  Cornm. Chinesecarps and 
. . Man-made . . P ~ ~ l t i u s  javanicus 

Fihhponds, Java . . Ponds . . < I  . . 2500 . . Pers. Comm. . . Chinesecarps and 
. . Man-made . . Puntiusjavanicus 

Fishponds, Calcutta . . Ponds . . < 1  .. 8000 . . Pers. Comrn. . . Chinese and Indian 
. . Man-made . . . . carps 

. . Experimental 

Fishponds, S. India. . . Ponds . . 1 . . 1 1  50-4050 . . Ganapati . . Indigenous~ar~s '  
. . Man-made . . 1972 . . Ch~nos  

Introduction of Fish and Invertebrates Species 

Reservoir fisheries in South-East Asia have been influenced greatly bj the introduction of 
'' foreign " fish species. These introductions have been either within the country or region, or from 
Africa. The most spectacular increase due to fish introductions has been in Sri Eanka where Tilapia 
~nossambica Peters was introduced in 1952. The negligible reservoir fish'harvest rose to 8,400 tons 
per annum, and has been maintained at this level for about twenty years. This has been documented 
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very thoroughly by Fernando (1965, 1970 and 1973) and Fernando and Indrasena (1969). The 
phenomenal increase in fish yield here has been attributed to Tilapia mossambica occupying a vacant 
niche in a fauna lacking lake or pelagic species. The absence of stunting which is reported for T. 
mossambica in South-East Asia generally, is probably avoided by the high predation pressure and 
restriction of breeding sites. Indigenous fisfi species have not shown any decrease in yield through 
this introduction. On the contrary, the intensive exploitation of Tilapia mossambica has actually 
increased the total catch of indigenous fish. 

In Indonesia, Tilapia spp. have been responsible for high yields in the natural lake, Lake 
Lombo tlo, Sulawesi, which previously possessed only gobies and shrimps. The introduction of 
Tilapia t~zossambica and Trichogaster pectoralis stimulated a spectacuiar ~ncrease in fish yield (Hickhg 
1961). In another Sulawesi lake, Lake Tempe, the introduction of foreign species also caused a great 
increase in fish yield (Hickling 1961). The effect of introduced species in stimulating fish jield in 
reservoirs poor in indigenous species has also been noted in Cuba by Holcik (1970). Hickling (1961) 
lists a number of instances in Indonesian reservoirs where introduction of Tilapia mossambica has 
~ncreased fish yields considerably. In a recently constructed shallow reservoir in Solerojo, East Java, 
the fish yield is around lOO/kg/ha/an., and consists entirely of Tilapia nilotica, whle in Rewa Pening 
reservoir, Central Java the yield is about 250 kglhalan. 

The impact of introduced species on Indian reservoirs has not been so spectacular, because 
most of the introductions have been confined to indigenous carps and Tilapia mossambica has been 
considered a pest. Sreenivasan (1967) in an excellent review points out that, where high predator 
pressure exists, Tilapia mossambica reaches a large size and produces high fish yields in South India. 

It appears that the diversification of exploitable fishes in South-East Asia by introductions will 
enhance fish yield considerably in reservoirs. Different strategies will be required for each particular 
reservoir in dflerent regions of South-East Asia, until some general principles emerge from such 
rxper~mentation. It is evident that exploitable lake fish spccies adapted to deeper waters are lacking 
in South-East Asia. This has been stated specifically for Sri Lanka by Fernando (1 965, 1970, 1973) 
.~nd Fernando and Indrasena (1969), and is probably appiicable w~th some reservations to other parts 
of the region. It is likely that the most spectacular increases in reservoir fish yields will be recorded 
t n  Sulawesi, Sri Lanka and to a lesser extent Tndia, by the introduction of deep-water fishes. This is 
~mportanl because of the construction of large deep dams. The rich indigenous fish faunas of the 
Mekong region, Kalunantan and Malaysia may supply a greater variety of fish recruits to reservoirs in 
these areas stimulating high fish yields, but so far this has not occurred. 

A number of South-East Asian fish species have proved valuable for introduction into reservoirs. 
Etroplus suratensis Bloch, an estuarine cichlid introduced into reservoirs in Sii Lanka, has contributed 
to increased fish yield. Carps belonging to the genera Lnbeo, Puntius, Cirrhina and Carla have provided 
exploitable fish stocks when introduced into reservoirs in India and Indonesia. Triclro,qaster 
pectoralis (Regan) has contributed significantly to the fish yield in reservoirs in Malaysia and Indonesia. 
~steocl~i lus  hasselti (C. and V.)  has contributed significantly to fish yields at Bukit Merah and Subang 
reservoirs, Malaysia. Clariid Catfishes and Channid Snakeheads are impotlant predators in fish 
catches. However, all these species are river or marski fish, mostly detritivores or browsers and some 
predators, and their yields have been much lower thar? that of the African cichlids introduced, which 
are pelagic and planktivores. 

Although there has been no planned introduction of invertebrates into reservoirs in South-East 
Asia, this subject has been discussed with reference to Sri La&a by   ern an do (1974). 



In an examination of over 1,000 samples of zooplankton from diflerent parts of South-East 
Asia, from the whole spectrum of freshwater habitats, two features emerge regarding the limnetic 
plankton of rese~voirs in South-&st Asia : (1) the paucity of true limnetic zooplankters, and (2) the 
raity of Daphnia spp. Only three species of Cladocera are at all common in the open waters in 
reservoirs in South-&st Asia ; these specids are Diaphanosoma excisurn Sars, Ceriodaphnia corntrta 
Sars and Moina micmra ( f f i r z ) .  . All three species are'cosmcrtropical and are equally wlnmon 
in other types of habitats besides ''lakes ". Two cyclopoids, Mesocyclops leuckarri (Claus) and 
Thcnnocyclops crassus (Fischer) (=T. hyalinus) ale the only comhon cyclopo'ds in r-sfrvoirs. The 
Rotifera are represented how:vet, by a large numben of species of Brachionus, Keratellu, Filinia and 
cosmopolitan species like Lecane bulla (Gosse). The taxonomy of calanoids is irL a confused state. 
P/iyllodiaptomus amae Apstein is the commonest calanoid folm in reservoirs in Sri Lanka. It is 
also the commonest species found in other types of hbitats, e.g., ponds, marshes. Brandlova, 
Brandl and Fernando (1972) l js td 22 s p i e s  of Cladocera alone as limnetic in lakes in Ontario, 
Canada in comparison. 

There are only two species of Duphnia recorded from tropical South-East Asia. These are 
Daphnia lumholtzi Sars and Daphnia similis Claus (=D.  carinata King of many authors). I). similis 
is a pond species (Brooks 1957), and D. lumholtzi is much commoner in reservoirs. There is a claim 
that a Japanese Daphnia species has been stocked. in some reservoirs in Indonesia, e.g., Jatiluhur 
reservoir, West Java. Since Q. sirnilis is very unlikely in a reservoir and since it is not D. lumholtzi, 
the possibility remains that the Daphniu sp. was actualy introduced from outside the area. In areas 
bordering tropical South-East Asia, more Daphnia spp. have been recorded. Shirota (1967) records 
4 species in South Vietnam, and Arora (1931) found five species in Lucknow, India. The paucity of 
~adhn ia  throughout most of South-East Asia is rather surprising and a nllrnber of factors probably 
contribute to this situation : (a) High prevalent temperatures throughout the year, (6) High 
fish predation, and (c) Lack of natural lakes. 

The rationale for considering the introduction of invertebrates into reservoil's in South-East 
Asia is the paucity of limnetic species. It is likely that such int~oducticj~~s will enable a &versification 
of the fish fauna and increase fish yields. Ivlev (1961) considers Daphnia one of the most important 
fish food items. Fe~nando (1974) has discussed invertebrate inlroductiorns into reservoirs in South-East 
Asia and has also leviewed Soviet work on invertebrate introductions. Other Soviet work reporting 
increases in fish production as a result of invertebrate introductions are Tiutmkov (19631, Gasunas 
(1970) and Kochalova and Ladzdya (1970). 

The introduction of fish and invertebrates into reservoirs must be carefully monitored, and 
precautions taken to avoid the introduction of fish parasites. Fernando and Furtado (1963) and 
Fernando and Hmek (1973) have found fish parasites introd umd into Sri Lanka with import@ fish. 

Some of the shallow reservoirs in South-East Asia receive considerable quantities of' organic 
and inorganic feltilizers. Fernando (1973) has noted the fertilization of reservoirs in Sri Eanka 
and lakes in Africa by large herbivorous mammals, In Singamre, one of the drinking water reservoirs 
(Seletar) is so highly enriched by pig hews that the bighead carp is fattened successfully without any 
additional feeding, t h s  reservoir also has a flourishing fishery of TiIapia r;llossarnbica. 
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Fertilization of reservoirs with a view to increasing fish production has however not been practiced 
so far in South-East Asia. Such fertilization may prove economical when suitable fish are present. 
Baranov, Bauez and Pokrovskii (1973) have reviewed the Soviet wolk on fertilization of reservoirs. 
Fertilizers containing Calcium, Nitrogen and Phosphorus have been used successfully to increase 
fish yields. 

Fish Yields in Relation to Primary Production 

Primary production in most tropical reservoirs is high. Ganapafi (1972) obtains values of 
about 3-10 gC/Mz/day for Indian reservoirs, both shallow and deep. Sreenivasan (1968) reports ia 

value of about 3 gC/M2/day for one upland reservoir and a much lower value for another in India. 
Sreenivasan (1969) found a conversion rate of 0.25 % of primary production to fish in a South Indian 
Lake. McConnell (1965) found 10% conversion of primary production by Tilapia. 

The very hgh production of fishponds and highly eutrophic standi.ng waters with suitable fish 
species (Table 6) indicates that present tish yields in tropical reservoirs is much lower than potential 
val ue5. 

SUMMARY AND DISCUSSION 

Although the reservoir area in South-East Asia is considerable, the fish production is low in the 
majority of reservoirs. This situation is not universal, however, and high fish production has been 
recorded in a number of indvidual reservoirs in Sri Lanka and Indonesia, and in Sri Lanka as a whole. 
High fish production in reservoirs (and natural lakes) in South-East Asia has with few 
exceptions resulted from introduction of typical lake species from Afiica. It appears very likely 
tha t  addition of further lake fish species especially into deeper reservoirs will inclease present fish 
yields. Diversification of the " lake " fish fauna can be achieved by introduction of species indigenous 
to the region like Etroplus suralensis and carps in combination with Afiican cichlids. In this 
introduction of fish species, three points may be noted with specific reference to Tilapio spp. : 
(a)  Lakes without indigenous cyprinids and fish fauna (e.g., L.,Tempe Sulawesi) show marked fluctua- 
tion in fish catch with the introduction of Tilapfa, and this could be stabilised by the introduction of 
predators and more diverse species. (b) Lakes with a moderate diversity of fish fauna including 
cypririds and predators (e.g., Sli Lanka) show a high stabilised production with the introduction of 
'Tilapia, prewunably because of the effect of predator pressme on excessive Tilapia b~eeding. 
(c) Lowland lakes with a rich diversity of indigenous fish species colonislng lakes including cyprinids 
and predato~s (e.g., Mekung basin, Malaysia), may not require the introduction of Tilapia. 

Introduction of invertebrates into reservoirs in South East-Asia has not been done deliberately 
so far. However, the experience in other parts of the world notably the Soviet Union, indicates 
that such introductions are likely to prove beneficial and to increase fish production. The 
natu~al paucity of the zooplankton species in typical lake folm has been noted throughout 
tropical South-East Asia, and careful monitoring of int~oductions is recommended. Perhaps 
a combination of inver'ebrate introduction and fertilization can be used especially in smaller 
reservoirs. I 
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The potential for a considerable increase in fish production from reservoi~s exists in South 
East Asia. Plopel management is likely to cost less than what is required for fish culture. Rural 
aleas are likely to benefit most from increased fish production in reservoirs, and t h s  might be a way 
provide cheap protein where it is most urgently needed. 
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LEGENDS TO TEXT FIGURES 

Fig. 1. Location of major natural and man-made freshwater habitats and fisheries in South East Asia. 

Fig. 2. Man-made lakes in Sri Lanka. In a total area of 70,000 sq. km. there are over 10,000 such lakes with a total 
area of about 125,000 heclares (After Fernando 1970). 
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The Freshwater Fisheries of Ceylon 

THERE is no comprehensive accounk of the freshwater fisheries of Ceylon. The present paper is an 
attempt a t  such a treatment. Our task has been somewhat simplified by the paucity of previous 
work but on the other hand data relevant to the subject is scattered and not easily available in the 
usual abstracting journals. This pgper is based on a collection of data over the last Gfteen years 
while associated with the Fisheries Department and information gathered from other agencies 
concerned with water resources in Ceylon. The authors haw added their own work during thk 
period both published and unpublished. 

The introduction of T i h p a  mossambica Petem into natural waters in Ceylon in 1951 and its 
subsequent rapid spread and dominance of the fish catches has had a profound impact on all aspects 
of freshwater fisheries. The tremendous increase in fish production has been accompanied by changes 
in fishing methods and improved utilization. On the basis of the experience with the introduction of 
this species other species have been considered for introductiort. The expansion of the freshwater 
area by the construction of irrigation and hydro electric reservoirs has increased the 6ah pxoducticm 
potential considerably during the last fifteen years. The evident paucity of lake species first pointed 
out by Fernando (196%) has indicated the reasons for low fish production before,the ad-sent of Tibapia 
nmssarnbica. In the present paper this idea is developed further to cover specific types of habitah. 
The present work is also intended as a review of fishery prachict:~ in Cey!on's freshwaters. Such a 
review, we hope, wlll, when taken together with the new data a,nd conclusions of this study, enable 
:nore efficient planning and use of freshwater fkhery resources in the future. 

Most of the data available to the authors has been from the Polonnaruwa area, namely Parala- 
rama Samudra and Minneriya tanks and Senanayake Samuha in the Gal-Oya 87a ey. Studies have 2 also been made on Tilupia mssambica because of its great ;mpo&ance to the fhh les in general. 

The earliest mention of any type of freshwater fisheries in Ceylon is that of Knox (1681). 
His remarks although those of a layman indicate clearly that freshwater fhheries were not considered 
of any economic importance. He mentions that fishing was done by " boys ". , Willey (1910) made a 
detailed study of a primitive form of fish culture practiced in the Hanwella area. In  a series of reports 
by foreign experts on fisheries development in Ceylon, passing mention is made of freshwater Gheries 
t,y Hickling (1951) and Kestevan (1951). Popular accounts on the freshwater fisheries are those of 
Szechowycsz (1959, 1961) and Fernando (1961). Schuster (1951) and Anon (1962), the latter based 
on the work of Dr. S. W. Ling dealt a t  greater length with freshwater fisheries. Fernando (1966) 
discussed the remarks of Willey (1910), Amirthalingam (1949) and Schuster (1951) that the fresh- 
water fish fauna of Ceylon was deficient in " desirable " herbivorous species. Fernando (196.k) 
offered an explanation for this apparent deficiency. Historical factors, according to him, made 
recruits of fish species for tanks from a fauna lacking typical lake species. Papers which deal directly 
with fisheries in the last ten years are those of Fernando and Fernando (1964), Indra,sena and Ellepola 
(1964), Indrasena (1964, 1965a 1965b), Mendis (1964, 1965), Ellepola and Femndo  (1966), Xndrasem 
and De Silva (1964), Fernando (1967) and Fernando and Ellepola (1969). A number of papera on 
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EXKNBNL)O i N l J  INDRAYENS 

systematics and ecology of' the ffeshwater fauna have Leer1 published in recent years. These include 
works on ta,x_o_nomy, lir~nalogy, di_strib_ution, food habits and parasites. All these have been listed in 
Ylendis and Fernando (1962) and Fernando (1963, 1964 and 1969). The defensive spines of fresh- 
\+.ater fishes were s t ud id  by Fernando and Fernando (1960). 

Side by side with these scientific and semi-scientific publications there has bee11 s gradual 
growth, by no means sustained a t  a high level however, of interest in freshwater fisheries. Comments 
ir.nd recommendations \vith some statistics of' fish cat,ches are found in the Annual Administration 
Keports of the Department of Fisheries from Malpas (1935) onwards. A separate section of this 
report was devoted to freshwat,er fisheries and more detailed statistics %:ere provided in later years. 
l'ishcries " station;-: " M:ert. established in a number of localities (Fig. 1 ) .  Fish hatcheries were esta- 
hlished in Narahenpitiya (Colombo), -Polonnaruu.a and Inginiyagala. Besides, fisheries inspectors 
ucrc. post,cd at hurunegala, Xaha Illupuluma: Minipe, Watupitiwela, Elahara, Ratnapurs and 
.i~lnradllal)ura. Only Polonnaru~,a has survived as a viable station. Some extention work is also 
rarried on in t,he Gal-0ya valley by personnel of the Gal-OF. Development Board (River Valleys 
Ijeveloplnent Board). Perhaps we r;houid menti011 if only i n  passing the fish hat,chcry a t  Nuwara 
1Cliv:i \shere t rout  for stocking up-country streams are raised. 

GENERAL REMARKS ON FRESHWATER HABITATS 

Ceylon has an area of 25,332 square miles and is reputed to  have ovzr 10,000 ancient irrigation 
reservoirs popularly called tanks (Abswickrema 1956, Anon 1956). Sixteen major rivers drain 203 
rivcar basins. The major rivers originate in the Central Highlands located in'the Southern portion 
and klo\v in a more or less radial fashion through the low country. Some of tho rivers produce shallow 
Hood plains in their lower reaches. These may be very short lived lasting only during the floods or 
they may be permanent as in ths  lower reaches of the Mahaweli ga.nga. These latter flood plains are 
referred to as villus and may have a permanent connection with the river (e.g., Karapola villu) or 
could be formed as a lake isolated from the river when the flood waters recede (e.g., Bandiya villu). 
Man? ponds a,re left by the receding flood waters and rivers themselves may be reduced to 2 series 
of ponds during the dry season. 

Tarlks constitute by far the largest area of permanent standing water. They vary in size from 
a fc\v acres to 25 square miles (Senana,ya,ke Samudra). They comprise ancient irrigation reservoirs 
ofien restored and expanded in recent years, new reservoirs buiit for irrigation and some especially 
in the up-country mainly designed for the generation of hydro-electric power. Many of the tanks are 
subject to considerable changes in water levels but these changes are gradual during the year as water 
fcr irrigation is drawn or drought prevents the replenishment of water used for hydro-electric plants. 
Tllc surface areas of tanks is often given a t  F.S.L. (Fully Supply Level) but this level may be 
mxinti~iued for only a few months in any year. 

The extent of development of new multipurpose water conservation schemes is shown for the 
whole island (Fig. 2) and two river basins namely Rlahaweli ganga and the Gal-Oya valley (Figs. 3 4 ) .  
The last named has been completed adding 43,000 acres of tank surface and many miles of channels. 
The Mahaweli scheme which involves a much larger area of land will add a considerable acreage of 
\\ ater in the form of tanks. Three other river basin development projects namely the Deduru Oya, 
lida Walawe and Kelani Ganga schemes, will together with the Mahaweli and Gal-Oya projects 
encompass the wholo island. When completed these projects will add a vast area of freshwater 
habitats in the form of tanks, irrigation channels, ponds and paddy fields. The impact of these 
developments on the fisheries potential will be to enhance it  considerably. Planning and research are 
urgently needed if good use is to  be made of this potential. . 

Because of their extent paddy fields constitute an important type of freshwater habitat. Their 
temporary nature for fish habitation however somewhat limits their potential. They serve as 
nurseries for many species of fish and might under suitable conditions be used for fish culture. 

The rnajor geological features of Ceylon are briefly as follows. The Island is composed almost 
entirely of crystalline rocks of the Pre-Cambrian age. This is overlain by Miocene limestone in tht, 
extreme North There i s  a small aree of Jurassic beds in the Puttalam area (Adams 1929). Wstes 
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~.llr\ni rstrv is  largel~, the product of t>l~c: geolog~cnl structure. Sir~marine (1953) l~rovrdes exte~lsl vc, 
ci;\(n un ~oat,er analysis from all parts of t<he island. It i b  evident tllat in most areas the water is 
ilc\utral or slig&,ly alkaline with low to moderate amounts of dissolved solids. In the Western and 
S;~bar;~pnmun.a prov?nces the water is sometimes slight,ly to modcratcly acidic. In the coastal areas 
due: to seepage £ram tlhe sea considerable chlofide concentrat,ions are often encountered. Salt water 
LntLy penetrate deeper inland in lo\<.-lying areas. Blackwater is not cdmrnon but does occur in small 
pockets. The a,uthors have noted it in t'he Nattandiya area (Norti1 M7estern Province) and the coastal 
parts of the Southern province. Mendis (1965) found darker water in some of the la.kes of the Southern 
province. He found neutral to slightly alkaline waters in lakes in tjhe Northern, NortJh Central, 
Sorth West,ern, Southern and Eastern provinces. Giesler (1967) found slightly a'cid wat,ers in the 
localities h~ sampled in the Sout,hern, Saharagamuwa and Western provinces. 

Some data on the mgrphometry of reservoirs (tanks) is available in the Administration Reports 
of' t,hc Director of Irrigation (e.g.. Gunasekera 1960). The features given are water capacity, depth 
,it dlilice, surface area and capacit,y a t  full supply level (F.S.L.). Rfost t,anks have a considerable 
. .  dead storage " \r:hich cannot be drained via the sluice. Depth contours have not been mapped for 
(,ill. r-ast majority although these could be arrived a t  in recently constructed reservoirs with a fair 
cit~greo of accuracy from survey maps prior to impoundment. The depth contours are available for 
f);ir.ekr:inla Sa.mudra and diagramatic cross sections of the lake can be made (Fig. 5). Fernando 
 rid Kllepola (1969) have given the c,ontour (F.S.L.) and area. capaci t ,~  cttrve of a small reservoir 
(l)al~ll<ana wema). 

There is a great deal of -s~ari;ttion in tho rnorphometry of reservoirs. Many of the large ancient, 
r.eservuirs w-ere built close to  the footllills arid have undulat'ing but,toms. Silting of varying degrees 
] lave ocurlrecl however to alter the original condition. At, t,he present time no classification of 
rest.rroirs based on their morphometry is available. A verv l,entrative classification has been a7ra\vn 
"I' as follows : 

. 1. Shallow ; silted heavily ; with even dept.h of \vat,er. 
(e.g. Giants tank, Fig. 6 ~ )  

2. Silallow ; with gently sloping b~t~ too l .  
(e.g. Tabbowa tank, Fig. 6 ~ )  

:i. Shallow ; with undulating bottom countours. 
(e.g. Parakrama Samudm, Fig. tic) 

4 Deep ; encompassing one vallej . 
(e.g. Nalanda reservoir, Fig. 6.9) 

5. Deep ; encompassing many valleys. 
(e.g. Senanayake Samudra. Fig. 6 ~ )  

(iliillts tank has a depth of only 10-11 f t .  i t  has Ilardly any lirlinetir: zone. ?'abl,owa tant 
l i i l s  sloping bottom with morlera,tc silt,ing and n mxxirnurr! depth of ahout 25 ft,, There is 8 

,Crndation in the degree of silting and i t  is difficult to dran- a line bet\r-eer? category 1 and 2. IIowercr 
111 general tanks belonging to category 1 are on relatively flat land as conljwred to those in category 2 .  
L':LraIirama Samudra stands somewhat intermediate in cat,egory 3, hut has a noticeably u n d u l a t ~ n ~  
\,utt,om. It in not deep for the most part although a maximum d-cpth of 37 ft,. is shown on the contours. 
)[ilrrv lurgc t ,sr~.ks in the 10%- country h a w  hot'tom cont,omr~ similar to t h a t  of Parakrama Sarnudrre 

y;llanrla reservoir consists essentially of one \.&,!it >.. J'hr rnarpirls slope steeply and there is 
L ~ ~ L ! ;  ;l vrxry smsU l>&oral Tone. The slope is somewhat gentler in parts. ,\.[any reservoirs built recently 
fdll in(-o t h i s  cr~tegory. Senanayske K a ~ n ~ ~ d r a  el-icornp;~she~ i l  :~il~nbtbr of small valleys. Therefore it,s 
l)r,t,tolrl contours art, more -,oiuplicat,ed. Categories 4 and 5 are i~*\;a.riahly deep. Degending on the 
situatiorl and height, of the darn, the littoral zone nnay be very sma!l or consiclefable. The latter is 
ti~ke t,o the intervening flat land close to the lake level a t  P.S.L. 

'rhe freshwater fauna 1s perhaps better kllo~11 than In man)- h i b i i  ~011iltries but the gaps In 
,a,lr kilowledge ;bre very considerable Mendis and Fernando ( 1  962) and Fernando ( 1  963, 1964 and 
u)fi(tj cover the systematics of the freshmater fauna. Freshwater algae have been dealt &nth by 
\,'est rind West (1902), Fritsch (1907) kmmerrnarl (19:)07) Crow (1923a, 19236) and Molsinger (1955 ) 
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FRESlj U BTEK 1'1\1!6121ES OF CEYLON 

Some y~~antitat , ive data on plallktoll ant1 bottom faulla is available in Holsinger (1956b) ant1 
Mendis (1964, 1965). Seasonal fluctuations in plankton organisms have been studied by Apstein 
(1907, 1910). The only quantitative data on the bottom fauna of lakes are those of Mendis (1964, 
1965). Hnlsinger (1955b) on the basis of phytoplankton counts found that Gregory's l a l~e  a t  Nuwara 
Eliq-". was intermediate in productivity as compared to  the higher Beira La,ke and the lower Nuwara 
\\-ewa. This is of some interest because plankton feeders are not noalerous in the up-coantty lakes. 
For that mat.ter the fish fauna in these lakes is poor. Fernando sncl Ellepola (1969) give some data on 
the plankton ancl libtorel fauna of two small tanks in the P o l o ~ ~ n a r u ~ ~ a  area. Except for. 'water 
(-hemistry where 'sonie broad generalizations can he made the-data on plankton and, bot,tom fauna of 
tnnks i l l  Ceylon is very meagre indeed. Limnological studies can bc considered to be in their 
illfancy in Ceylon. 

FISH FAUNA 

Fifty nine species of fish are fbund in freshwaters of Ceylon' (Ta.ble 1) .  Five of these have been 
illtroduced into the country. At least seven other species have been introduced but have failed to 
establish themselves. Fernando (1965n) has discussed these introductions. Half the fish species 
are cyprinids. Most of these cnrps and carplets are herbirorous. The Cypriilid* include small very 
abl~rldant species like Pz~ntius r!dttatus, Rmlora d(~nir,or~iu,s inld I)(rlc l o  uequLpit~t~utus. These species 
serve no doubt as important forage for carllivoroua fishes. %!any of the carplets and mediumsized 
[.ilr.ps are not, very abundant as compared to the three species mentioned. Some.of' them however 
r~lay be locally abundant. Of t,he larger carps Lubeo dzcss?i,i~~r'i (Fig: 7 ) ,  Punti,m. dorsalis and Pwnti~q 
atlrann, are important food fishes but only Labeo dussu,mieri can be considered to be of major economic 
iulportance. This species is abundant.and has an acceptable flavour. The common carp Cyprinus 
carpi0 Jlas recently established itself in the Southern Provillce. However, together with the c~ucian 
carp it is a sport fish in up-country~tanfs.  A11 t,he catfislles have-an adceptable flavour but only 
I\'crlLayo attu, Onzpok bin~wciibtus. Heteropneustes Jossilis and fMrcc?o.nr~ viltatus are abundant. Of the 
,srla.lrrhe...ad:: only Ophiocephalzu stpiatus can he considered of ecorlolnic value. The others are small 
or rare. The Cichlidae althongh few in species number co~istiiute t,oday t,he most important group 
of food fishes. Etroplqs surwtet~sis, a species indigenous to Ceylon, was introduced into tanks from 
its native hauuts u-liich were est,uaries and coastal ponds. Today i t  is of considerable importance as 

food fiph, 20 years after this introduction. Tilapin ~utossambicr/ (Fig. X) ~onstitut~es from 50-W0,;, 
nf,ttle catch by weight from large tank?. I t  is certainly -the most important food fish, Of the 
;~llal)antids O S ~ ~ ~ T O T L C ~ T I U C S  gora.)ny is of some import,ance as a food fish: d nabns testudineufs alth3ugh a 
c.c,arse fish is eaten in some areas !!.here other fish are not available, or are expensive. Glossogoblus 
!,itrris is a favoured fish but is by no mean$ as abundant as the other large ci~rnivnre. ~Macrognath~is 
r , , . , ( (~( l , t~(s is akundant in some areas itnd is of some economic importance. ' 

St  has been t,he view of a number of fishery biologists that the Ceyl.onese freshwater fish f m l a  
i .  1)oor in herbivorous species which are of economic importance. Fernalido (1965~) discussed these 
\-ie\\-s and showed that  they \\,ere not entirely \\-arranted. Fernando (1965a) showed that  the paucity 
of - 1,ake " species was real and this \\.as (iue to the absence of natural lakes. Fish recruits for 
irrigation reservoirs did not fill t,he niclle,~ in t,hese cficiently. 

Studies 011 the h o d  habits of' Ceylonese freshwater fishes b ~ .  P e r n a ~ ~ d o  (1956, 1965b), Costa 
;illd L;erni;ndo (1967) and Giesler (1967) ill Ceylon and by Indian workers has been used t,o compile 
i he  tluta. for Table 1. Strict ca~.i~i\.ores are few as is to be espect,ed. Strict herbivores include small 
t'nri~ge tishes and some large carps. 31any species however.llavc a varied diet including insects as a 
11!3]0r component. Hetel.o;olr p?rstr.s fbssl:li..: and Mystu.c ,citbi 11s have been shown to feed on molluscs 
(]<~.!.riando, 1965b). Etrop1u.v S L ( I . I I . ~ P I I S ; . ?  was also found t o  feed extensively on one sljecies of mollasc, 
K~lln,,cya ceylo~~iccc (Dohm) in L'ar'il k r a ~ n : ~  Sarnudra during the period when the fish comes into sh$llo.il. 
~ i i t e r  t o  lay its eggs. A number of siluroids and cichlids have been reported to  feed on molluscs in 
Africa, (De Bont and De Bont. 1952. NcMshon 1.960). Perhaps the mollusc eating habit is more 
widespread among indigenous Ceylonese species of freshwater fish than has hitherto been suspected. 
C'arnivorous species seem to  be abundant in 10%--country tanks but there appears to be a paucity of 
species feeding on plankton and soft macrophytes. I t  is also likely that bottom feeders and 
insectivorous species could profitably he added to t,he present oomplemerlt of freshwater fish specjec 
jr, tjhe l a r p  tanks. 



EERNANDO AND INDi$ASENA 

TABLE 1 

Freshwater Fihes of Ceylon - Maximum Sizes and Food Habits 

0 = Omnivore C = Carnivore H = Herbivore 

Species Maxjmnm Length Food Remarks 
cms. Habits 

Chela leubum . . . . 5.75 .. H 
Rasbora vaterifloris . . 3.75 . . 0 . . Aquerium&h 
Rasbora daniconiu . . 10.0 .. 0 . .  Veryabundant 
Amblypheryngodon melittinu . . 7.5 . . H 
Horadandipa atukorali . . . . 2.5 . . H 
Esomus danrica . . 6.25 . . H 
Danio asquipinnatus . . . . 7.5 . . H . . Aquariumfiah; Abunclwt 
Cyprinua carpi0 . . . . 60 . . 0 . . Introduced 
Cantssius carassius . . . . 45 . .  0 . .  do. 
Tor khudree . . . . 75 0 . . GameGsh 
Punhius m e h a m p y x  . . 2-25 . . H 
Puntius dorsalis . . 23.5 . .  H . .  Foodfish 
Puntine filementosus 11.75' . . H 
Puntius choh . . . . 8.75 . . H 
Puntius amphibim . . . . 7.5 .. H 
Puntius bimwdatus 5-78 . . H 
Puntius nigrofasciatu . . 5.75 . . H . . Aquarium £tali 
P~ius,pleurotaenia  . . . . 16.0 . . H . . do. 
Puntius sarana . . . . 30 . .  0 .. Foodfish 
Puntius vittcttus . . 6 . 0  . . H . . Veryabundant 
Puntius titteya . . . . 4.75 . . 0 . . Aquariumfish 
Puntius cumin@ . . 5.0 . .  H . .  do. 
Puntius ticto . . 5.0 . .  H . .  do. 
Labeo dussumieri . . 35 . . H . . Important food fish 
Labeo porcellm . . 37 . . . . Foodfish 
Labeo fisheri . . 37 . . H . . Rare 
Garra ceylonemis . . . . 15 . . H . . Torrent stream dweller 
Lepidocephalus thermalis . . . . 5'0 . . H . . Bottom feeder 
Noemacheilus notostigma . . 6.25 . . H . . do. 
Noemacheilus botia . . . . 3.26 . . H . . do. 
Wallago attu . . . . 150 . . C . . Food fish 
Ompok bimaculatus . . 38 . .  C . . .  do. 
Cl~wiaa tsysmanni . . 30 . .  0 . .  do. 
Heteropneustes fossilis . . . . 25 . . 0 . . Food fish; Feeds on Molluscs 
Macrones gulio . .  . . . 26 . .  0 
Macrones keletius . . . . 12'5 . . 0 
Macrones vittatus . . . . 10.0 . . 0 . . Foodfish 
Angdla  bicolor . . . . 60 . .  0 
Anguilla nebdosa . . 100 . .  0 
I'anchax melastigma . . 3.75 . . 0 1 Surface feeders 
Pitnchax lineatus . , 5.76 . . 0 Feed on mosquito 
ranchex Panchax . . . . 3.75 . . 0 Larvae 
Channa orientalis . . . . 10.0 . . C 
Ophocephdus maruliue . . . . 80 . . C . . Food fish 
Opf~iocephalus striatus . . . . 68 . .  C .. do. 
Ophocephalus pumctatus . . - . . 20 C 
Ophiocephalus gachun . . I5 . .  C 
T~lapia mossambica . . 38 . . H . . Introduced 
Etroplus suratemis . . . . 30 0 . . Food fish; Feeds on Molluscs 
Etroplus maculatus . . . . 7.5  . 0 . . Ornamental fish 
i l n a b ~ s  testudineus . . . , 15 . .  0 
Trichogaster pectoralis . . . . 25 . .  H Introduced 
Belontia signata. . . . . 11.5 . . 0 
0sphrone~lus goramy . . . . 30 . . H . Introduced 
Macropodus cupnus  . . . . 4 .75  0 : Ornamental 
Malpulutta kretseri . . . . 4.5 . .  0 . .  I%are;Aqusl.iumfish 
Glossogobius giuris . . 35 C! Food fish 
Nacroglathus aculeatus . . 25 C do.  
Mastacembelus armatm . . . . 62 . .  C 

Naming and maximum size of fishes accordiug to Munro (1955). ' Subspecific names have been omitted. 



Fig. $.--Tilap& momambiue The male (upper) reaognSle by ita $ a s h  o a l ~ u  and more pointed anterior 
end. 



FERNANDO AND INDRasXNA 

Fernando (196h) gave a short account of fish introductions and discussed their importance 
in inland fisheries. I t  is olear that Tila& mossambim is the most important commercial food fish 
forming as much as 90% of the catch by weight in some of the low country-tanks. Ita importance 
seems less in the Gal Oya valley but this may be due to inefficient fishing for this species. 

A study of the status of T+a nw.s.9ambkz was mdert&en to answer some questions that 
had arisen in regard to this species. The stunting of T. m~,cambiea reported in many parts of S. E. 
Asia in small lakes and ponds seems to be less marked in some of the lakes with flourishing fisheries 
for this species. However stunting was common in other habitats, e.g., lagoons, some tanks and in 
ponds. It has been claimed from time to time that Tdlapia wwssambdca was affecting " adversely " 
local species by predation or competition. However the fish is not carnivorous (Fernando 1965a 
and unpublished Lati). 

The ubiquity of T d q i a  m8a&m enables it to  be studied in a wide variety of habitats. 
8 such habitats were chosen for a comparison of the coefficient of condition (K) and mean length 
and weight of fish caught in gdl nets with 3"-5" mesh. There is perhaps a slight bias towards larger 
fish where they are proportionately more numerous, since the smaller mesh sizes are not used. Bowever 
the d t a  of this study are indicative of a wide size range of the fish (Table 2). The coefficient of 
condition is also very variable. It is not necessarily correlated with the size attained by the fish 
in a particular habitat. The lowest value of K was found in Batticaloa lagoon which is by no means 
as productive of fish aa shallow lakes. In fish ponds without artificial feeding a d  where overcrowding 
was most marked and K very low, the production per acre was very high. Beira Jcake a highly polluted 
habitat where K is high, had a very high production of Ti@& w a d i & - ( M e n d i s  1964). 

TABLE 2 
The S t a h  oI Tihpia m8mmbica In some Habitats In Ceylon 

AU Samples taken in 196446. Pfsh Production Values for 1988 

HABITAT I FISH 

Name of Habitat Depth I I%- 

- 

I Meao 1 M- I % t  I Fish catch 
Description 

Tabbowa tank I 30 

Beirs lake Colombo 
Batticeloa lagoon 
Fish ponds 
Kampala villu 

Parakrama Samudra 40 

20 
15 
4 

30 

Minneriya tank 
Kandalama tank 

Brackish, highly fertiLized 
Brackish 
Freshwater 
Freshwater marsh con 

nected to river 
Freshwater Lake (shallow) 

Freshwater Lake 

6,300 Freshwater Lake (deep) 
2,430 F'reshmter Lake (deep) 

W x lo6 W = wt. in gms. L = bngth in nnt. 
K =  - 

L ' 

2-26 
1.70 

' 1.79 
2.10 

i :~ ;  inol~ata, bably about pro- 100 

2,000 
no data, low 
1,600 

75 

1.96 

1.88 

A factor which could muse stmting and a low H would be overcrowding due to  excessive 
breeding. Three lakes were chosen to check this namely Parahama Samudre, Minneriya tank and 
Tabbowa tank. Tihpia mossambica makes prominent nests (Fig. 9) which can be located very 
easily. During the dry season the areas occupied by freshly made nests were plotted on maps of the 
lakes (Fig. 10). It is quite evident that in Minneriya the nests or breeding sites are restricted while in 
Tabbowa tank and Pardrama Samudra they are more extensive in proportion to the total m a .  

no data, 
probably 
about 100 
160 



Fig. 9.-Nest8 of Tiiapia mossmbie& in the shallow margin of Paraivhma S m n u b a  



FERNANDO BND INVRASENA 



FRESHWATER FISHERIES OF CEYLON 

The slightly higher K value for Tabbowa tank fish is difEcult to explain since the mean size and weight 
of 6sh from this tank is lower than in P a r a b m a  Samudm. However exploitation of the 6sh stocks 
is very intense in P a r a h m a  Samudra. Rut, on the other hand, i t  is a deeper tank than Tabbowa. 
It is likely that the deeper water with consequent spacing allows for better growth under normal 
wndtions, but the K is lower due to some unknown factors. The small size of the f i ~ h  from shallow 
water's like Batticaloa lagoon, Tabbowa tank and Beira Lake and the larger size of fish indeeper tanks 
like Minneriya, Kandalama and Pamkrama Samudra is a t  least partly due to the restriction of breeding 
sites in the latter. Mendis (1964) found that ths mean size of T. mssombica had increased from 
18.3 cms in 1957 to 205 cms in 1963 in Beiralake. Calculation of K gives the values 2.10 and 1.99 
respectively. This is interesting since the K value in 1964 from the present study is higher but the 
mean size is lower than the value for 1963. A steep gradient in the bottom does not allow Tihp ia  
mwawabica to build stable nests. An even or gently sloping mud-sand bottom is most suitable 
for nest building. Soft mud resulting from silting is not suitable either. Beauchamp (1958), Lowe- 
NcConnell (1959) end Welcome (1966) found that the availability of suitable breeding sites may 
restrict the numbers of Tilupia spp. 

It is evldent from this study that T&pia rnossambica, in Ceylon's '' natural " waters shows a 
wide rmge of sizes and coefficient of condition (K). Further studies should elucidate the causes of 
these differences. 

Canagaratnam (1968) found that Tilapia mosswmbica grows faster in salt water than In 
freshwater. However under natural conditions the fish is usually of smaller size in saline habitats 
because of the abundant breeding areas. 

Of the other introduced species Osphronernus golamy is of some importance The common 
carp Cyprinw carpio which has recently established itself in the tanks of the Southern Province has 
been considered undesirable as it damages breeding sites of Tihp ia  sp. (Pruginin 1967). But MW 
(1960) considers it suitable for introduction into natural waters or for culture. 

INTRODUCTION OF ADDITIONAL SPECIES 
Two extreme views on the introduction of " foreign " species of fish can be taken namely total 

prohibition and indiscriminate introductions. Fernando (1956a) discussed views current before the 
introduction of Tilapia mossambica, a specles which subsequently enhanced the fishery immensely. 
Fernando ( 1 9 6 5 ~ )  pointed out the reasons for the success of Tilupia mossambica and the low producti- 
vity of our natural waters in indigenous species. In the same paper he pointed out that introductions 
had been somewhat haphazard. With the data we have on Tilapia mossadica which is discussed 
In the present paper and experience in other countries where fish introductions have been carried out 
~t is, in our opinion, possible to obtain a relatively balanced species group capable of a high production 
of economic sized fishes. Fast growing species with a high fecundity are abundant in the genus 
Tihp ia  (Lowe 1955a, 1955b). This genus also offers a range of species as regards tolerance to the low 
temperatures prevailing in our up-country reservoirs (Chimits 1955, 1957). The two norms which 
should be aimed at  are a balance of plankton, bottom feeding and higher plant feeding forms and a 
sufficient predator pressure to crop excess fish. Predator species are abundant in the low-country 
but may be needed in up-country reservoirs. Lowe-McConnell (1969) points out that high predator 
pressure may help more prey species to co-exist. Plankton and higher plant feeding indigenow 
species are not sufficient to crop efficiently these food items produced in artificial lakes. There are 
niches to be filled and the fish chosen should be selected for desirable qualities. The insect feeding 
fish fauna is prominent in our freshwaters (Fernando 1956,19656, Costa and Fernando 1967). Perhaps 
omnivorous species should also be introduced into both rivers aitd lakes. In  1969 Ti-- xiUi 
Gervais T. m e l u w u r a  Durn. and T .  hornorurn Trewavas were imported for stocking local waters. 

Some specific introductions are discussed in subsequent sections of the present paper but 
continuing research both on Indigenous species and introduced species in regard to their biology 
should be a top priority for the freshwater division of the Fisheries Research Station. 

PAWASITlES AND PWEDWTQRS 
I 

The h t  paper dealing with freshwater fish parasites of Ceylon was that of Kulasiri and 
Fernando (1956). Subsequent papers are C'rusz and Sathananthan (1960), Yeh (1960), Fernando and 
Furtado (1963a, 1963b), Ingle and Fernando (1983), Gussev (1963), Crusz, Ratnayake and Satha- 
nathan (1964), Fernando (1965b) and Costa and Wijekoon (1966). A list of fish parasites recorded , 
from Ceylon and the likely genera t.0 be found are given in Fernando (1964). 



PERXANDO A N D  INDRASEXA 

Our present knowledge of the parasites of freshwater fishes of Ceylon is meagre altl~ough some 
ground has been covered by work published since 1956. No published data is available on t'he Myxos- 
poridea and Microsporidia-important protozoan parasites. One record of a digenetic trematode is 
available from freshwater fishes. We have no data at all on the incidence and intensity of infestation. 

-Seasonal cycles of infestation have not betrn studied. However a number of hd ings  have some rele- 
vance to fisheries. Fernando and Furtado (1963a) reported the possible introduction of the cestode 
Bothriocephks gozukwnensis lreh with Chinese carp imported for stocking. This pamsite was found 
in an indigenous carp and was known previously from Canton. Professor 0. N. Bauer (personal 
comniunicstion) says that this parasite was introduced with Chinese carp into the Ukraine. Fernando 
(19656) attributod mortality of Gbosnogobius giurus to heavy infestation with larvae of the nematode 
1iedrw.i~ sp. Fernando (Loc. cit.) also noted h e a ~ y  infestat,ion of other carnivorous species with 
larval neniatodes of Hedvuris sp. and Ezlstrongylides sp. Increased mortality of carnivorous species 
could adversely affect the predator pressure so important in " controlling " the population of Tilapia 
i~w.~aaw,bica. One of us (C.. H. F . )  in an examination of over 200 specimens of Tihpia ,nossambicu 
found no metazoa~i parasites. Otl~er u-orkers have reported similar results with Tilapia spp. where 
few ur no parasites were recorded in their " natural habitats " (Schuster 1952a, 19523 ; Worthington 
1!)36). Chimits (1957) comments on this finding and a contraray view based on records by Dn Plessis 
(1954). Chimits (Loc. cit.) states that in the latter case the Tilapias were living a t  the uttermost 
limits of t'heir natural range. Parasites have however been reported from a number of llilapicL spp, 
i~ic,ludillg T. ~rio.ssumbiaz. Baker (1958) recorded protozoitlls including Myxosporidia. Fryer (1960) 
found Lernaea on Tilapia spp. Paperna (1963, 1964) reported many ~noGgeneans from Tilapia spp. 
~ ~ u c l  foulld the interesting phenomenon of intestinal Pr'Ionogenea in l 'ibpia spp. One of us (C. H. F.) 
llas found an unidentified Monogenea in the stomach of Etroplm suratensis: Awachie (1965) and 
CTlcoli (1965) recorded nlany species of helminth parasites from Tilapia spp. in West Africa. A factor 
that rnust be taken into account in the case of Tilapia rn.ossa?nbica in Ceylon is that since a small 
~lllnlber of specimens were imported the chances of infested fish being among them was small. 
Ho\\-ever it is surprising that the many nun-specific pitrasit.es do not seem to occur in or 011 Tihpia 
,,bgs.sa.)nbicn in Ceylon. Ky (1969) found only a few protozoan parasites but no adult metazoan 
l'arasit,es in Tilapia ~nossarnbica in Vietnam. 

Fernando (19656) dealt with the predators of fresh\\,ater fishes in Ceylon. There is little to 
t~dd  to  this account a t  the present time. The possible introduction of predatory fish species is. 
tiiscussed elsewhere in the present paper. 

FISHERIES 

Freshvater fisheries in Ce>-lon can be classified in various ~ a y s .  For the prevent study we 
have dra\w up the following categories :- 

(a )  Large tanks in the low and mid-country. 
(b) Small tanks. 
(c) Up-country reservoirs and lakes. 
(d) Low and mid-country reservoirs. 
( e )  Rivers and streams. 
( f )  Villus. 
(g) Paddy fields. 
(h) Fish culture in ponds. 
( i )  Trout and other sport fkh~llg. 
( j) Miscellaneous fisheries. 

2 -  t P >XI (6 70) 



FKESHWATEH. FISHERIES OF CEYEOY 

(A) Large Tanks In The Low And Bbid-Country 

This hhery is concentrated in the North Central, Northern, North Western, Eastern and 
Southern provinces. The tanks which fall into this category are mostly ancient irrigation reservoirs. 
-4 fey recently constructed tanks e.g., Huruluwewa, Nachchaduwa and Mahakanadarawa fall into this 
category. The major fisheries of this type are shown in Fig. 1. 

Intermitte~lt fishing with gill net has been carried out in large tanks for about 20-25 yoars. 
The authors noted as early as 1952 a beach seine being used in Nuwara Wewa. Subsistence fishing 
using rod and line, traps, cast nets, small seines and with lights a t  night dates back to a period where 
no records exist. During severe droughts parts of large tanks became muddy pools choked wit11 
fish. The local inhabitants often took the opportunity of collecting fish a t  such times. 

With the introduction of Tilapia mossa7nbica in 1951, fisheries in large tanks became established 
on a firmer footsing. Migrant fishermen from the sea c o a t  started spending a few weeks to a few 
months each year fishing the rapidly expanding stocks of Tilapda mssambica. Some of the indi- 
genous species like Labeo dussumieri, Etroplus suratensis and WaJEago e u  were also exploited to a 
greater and greater extent concomitantly. Some fishermen became permanent settlers near these 
tanks. These sites are shown in Big. 1. All these localities have been visited by.the authors. I t  is 
likely, however, that such fishing sites are more numerous. 

Parakrama Samudra can be taken as a representative of large, relatively shallow, low country 
tank. I t  is the only tank where statistics of fish catches are available for any length of time (1949- 
1966). Catches for this period are s h o ~ n  in Fig. 14. From fragmentary data of fish catches 
in other large tanks it appears that Parakrama Samudra has the highest fish production/acre/annum. 
This figure is of the order of 160 Ibs. The abundant aquatic bird populatioll (Table 3) is also an 
iildicatiorl of the high fish production. 

TABLE 3 

List of birds observed feeding in the water in Parakrama Samudra between 13-25th January, 1965 

Podiccps recjimllis capensis Sa.lvadori 
Pelicanzts roseus Gmelin 
k'hnino~ocorciz Juscicollis Stephens 
I-'haiucruco?.ar carbo sinensis (Rlum) 
I~l~aInc~~ocorccx niqer (Vjeillot) 
.4nhirt!!n ,111e101~oqaster Pennant 
i l r i i cn  ci~rerea rectirostris Gould 
.4rrleoia gi.oyii (Sykes) 
;I rdeoin ibis  corcnlanda (Boddaert) 

k,.yreIla n l t a  ?)todesla (Gray) 
Egretla ,intermedia i~dermedia  (Wagler) 
Eqretlu qcr~tetla garzet la  (L . )  
Syclicorax n .  nyct icora~: (L.) 
Ibis  lezicoccpitalus leucccephaluis (Pennant) 
Uissowmpiscapz~s  e p i s c o p s  (Boddaert,) 

1)ed.rocyyna javawica (Horsfall) 

Halieslur itlilus inilus (Boddaert , )  
Ha!ictet?ts leuico!/ts.s~er (Gmelin) 
Ic l~~lr~~oplca( /~r  ich.tJlyoal7~s plu?r~Oicep~ Baker 
A.n~,n.u~o~.n,is p l ~ o e ~ a i c ~ ~ ~ x s  phoen,ic,uvu.s ( Pennant) 
Lobion~iellus i r~d icus  lonkffie Koelz 
P l u ~ i n l i s  rlo~niri,icrcf~tlra (Gmelin) 
Tr inga  stagn,ctlis (Bechst,ein) 
Tringri nebularia (Gunnerus) 
Tringa qlereolu L. 
TrMigu ocl~ropt(s L. 
Actitis hyp leucos  (L ) .  
Himantop.us h i m m t o p u s  ceylonenvis Whistler 
Bushi?aus oedicnenzus ind icu i  (Sslvadori)  , 

Sterna albifrons sinica (Gmelin) 
AIcedo at t i~ris  tuprobana Kleinschmidt 

Pelar yopsi8 cnpedsis qurial (Pearson) 

Commercial fishlilg in Parakeania Samndra is carried on throughout the year with gill nets 
(Fig. 11). Beach seines are used for six months a t  most. Fernando (1967) has given a detailed 
accotult of the latter fishery. I n  addition there is a cast net fishery specifically for Heterqneuste~ 
jbssalts. Th1rt.i boats mere used of which 18 were rafts (Fig. 12) and the rest outrigger canoes. In 
1964, about 50 active fishermen were resident in Parakrama Samudra. The distribution of 
fishermen's huts is shown in Fig. 13. Gill netting mas done mainly at  night and the catch per 
fisherman per fishing daj. was about 75  Ibs. 
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Fiz. I 1  .-A net set in a, .tank. 

- 
Fig. U,-*rtiq@; net oatcbes. Note the type &b--lbfh ( T e ~ ~ a m ) .  .. 





In addition ts tow fiah oatches from Parakrama Samudra for the period 1949-1966, data k 
available on the species composition of the catches. Some of this latter data ia available in the 
Administration Reports of the Director of Fisheries and also in Fernando (19663). The fkh catches 
from Parakrama bmudra  for the yeam 1949-1966 are shown in Fig. 14. Prior to  the introduction of 
Tihpia mossamb-&a in 1952 i%h catches were very low. Tikpia  mosaambica started entering the 
fishery in 1954. Unfortu11ately no data is available for fish catches during this year. In 1955 con- 
siderable numbers of Tihpia  mosscambica were being caught according to reports by the Fisheries 
Officers stationed a t  Polonnaruwa but no separate statistics were kept of this species. In 1956 the 
percentage of Tilappa mossambica by weight was 21.9 of the total catch. The percentage increased 
rapidly reaching 90% in 1958. This figure has remained unchanged substantially although the 
percentage of Ti@& masambica has shown decreases in 1960 and again beginning in 1964. The total 
fish catch has gone up tremendously since 1949. In  1963 it hit 1 million lbs. and has remained around 
that figure until 1966. Besides Tilaipia mossarnbica a number of other species are caught in some 
numbers. They are Labeo dussumieri, Etroplus .suratensds, Wallago attu, Ompok bimaculatus, Purztiw 
harana and P. dors&. Also small quantities of Osphronemus goramy and Heteropneuates fossilis 
are caught. It is evident that the &hery in Parakrama Samudra is maintained by Ti2a/pia msarmbh .  
The indigenous species are exploited only because of the high catches of Tilcupia mossambica. It is 
also evident that the catches of indigenous species have not fallen. From data on species composition 
of catches it is clear that the large indigenous species are not being progressively reduced in quantity 
in the catches. Indrasena (1965a) and Fernando (1967) pointed out that the beach seine fishery in 
Parakrama Samudra diversifies the i%h catch. Fernando (1967) also mentioned the possibility of using 
small meshed beach seines for catching small coarse h h .  In all, 25 species of indigenous &hes were 
recorded by the authors in 1964. Their numbers did not seem to have diminished from pre-Tibia 
days. 

Mendis (1965) used the &h catches from Parakrama Samudra as a baseline to calculate &h 
production in other tanks. He used a figure of 100 lbs./acre/annum for this purpose. The figure in 
1964 .was closer to 150 Ibs.lacre/annum. It is likely that further increases in the fish production of 
Parakrama Samudra are possible. Perhaps the introduction of complementary species of Ti@& 
will accomplish this. Also if uses are found for small coarse fish a considerable quantity of this 
category is available for exploitation. 

Some data is available of fish catches from other large tanks in the low country. The species 
composition of the fish catches from these is essentially the same as for Parakrama Samudra. Althdugh 
110 reliable statistics are available of total fish catches it appears that where exploitation is heavy 
fish catches of 100-200 lbs./acre/annum can be obtained from these large tanks. 

(B) Small Tanks Fig. (15) 
Fisheries in small tanks consist usually of subsistance fishing. However in recent years 

rllore rntensive fisheries have been noted in a few small tanks. Fernando and Ellepola (1969) give 
two such instances. In a small tank near Wirawila one of us (C. H. F.) noted in 1968 a hhery using 
gill nets. The catch in this case consisted almost entirely of Tilapia mossambica. Perhaps similar 
fisheries exist m many other small tanks. 

During the dry season many small tanks dry u p  This provide8 the local population with the 
oppol-tunity of collecting 6sh without any specialized fishing apparatus. This type of mud,&hing 
(Hora 1932) is very prevalent. 

It is possible to use small tanks as fish ponds w t h  annual stocking of desirable species. Tihpia 
rt~ossambica, E t r o p h  suratensis, Labeo dus.rumieri, and macrophytic plant feeding Tilapia ~ p p .  might 
\\-ell be used for this purpose. A preliminary study by Fernando and Ellepola ( l % g ) - ~ h o W  the 
feasibility of such a fishery. 

On a very conservativa estimate there is a t  the present time abaut 50,000 acres of small tanks 
(ebch less than 100 acres in area). The figures of fish ~roduction given by Fernando and Ellepola 
(loc. cit.) for two tanks are 100 and 70 lbs./mre/annum. Using a very conservative estimate of 50 1ba.I 
acrelannum this is a total production of 2.5 million lbs./annum. This figllre is, we must stress, a 
very low estimate. Stocking with fast growing species could easily double this figure. Ako the use 
of Tdlapza hybrids giving monosex progeny (Hickling 1960, Pruginin 1967) may prove useful for 
small tanks as they have done in pond culture. 



u TOTAL CATCH ( OOQ ~bs. ) 

- W? T. mossarnbica 

Fig. 14.-Fish catches from Pmakrama:Semudrsb, 1949-66. 
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Fig 1.5. -A small tank near mberana. 

Fig. 16.-Nalanda reservoir, showing t,he steep ~ad ien t  of the margin 



(C) Up-country Reservoirs And Lakes 
These are the l w t  productive of fish at the present time. They include the hydro-electric 

reservoirs, Norton Bridge and Cmtlereagh and the deep lakes, Kande-ela and Moonplains and the 
shallower Gregory's lake. Only in Gregory's lake is there any fkhery a t  all and in this oase it is a 
sport fishery. Common carp m d  crucian carp are taken by rod md line in Gregory's lake. No data 
is available on the total catch. Little if a t  dl ip the way of f%h i.3 taken from any of the other up 
country lakes. 

Apstein (1910) and Holsinger (1955b) have studied the plankeon of Gregory's lake. From the 
data of the latter's study it appeafs that Gmgory'~ lake has a high phytoplankton productivity. 

It seeme likely that introduction of suitable species i n h  up-country lakes will increase fish 
productivity. Species worth considering are .Tiw:a s p a r ~ n n i  (Castelnau) and Ti@& g&ilueu 
(Ardeti) both of which can withstand low temperatures. The former species has been used as a forage 
fish, (Hey 1953). Tdlqia sparmnni is phytophagous and omnivorous a n d  T. gali* feeds on 
phytoplankton (Chimits 1955, 1957). Chimits (1955, 1957) stat& that Tihpia sgarmanni can with- 
stand temperatures as low as T0C.and T. galilaea 9°C. The absence of large predatory species might 
prove a disadvantage. N.otopterus chitala (Ham.) a native of North India might prove w suitable 
introduction. Alikunhi (1967) states that it grows to over 4 ft. in length and is predatory and breects 
in confined waters. 

(D) Low And Mid Counat~g Reservoirs 
This category of lakes is somewhat varied in size but all of them are of recent canstrudion. 

Many new reservoirs are planned (Fig. 2). They all have some features in common. They have a 
considerable portion of their area relatively deep and the margins have steep gradients (Fig. 16). 

TABLE 4 

Fish catches (lbs.) from Senanayaka Samudra 1961-64 

- - 

1961 70 I962 % 1963 % 1964 '% 

Catch Catch Catch Catch 

Labeo d d e r i  197.198 . . 69.13  . . 166,290 . . 42.08  . . 66,369 . . 43.48 . . 76.479 . . 34.43 

Some data is available for fish catches from the lazgest maervoir in Ceylon, Senanayake, 
Samudra (Fig. 17 & 18). These fish catches are sumrnarised in Table 4. The catch seems to be divided 
into a major portion consisting of 7595% of the weight and consisting of T$@ia mosscwnbica and 
M e o  dwumieri and a small portion 5-25% consisting of Wdktgo at$u, Etroplw suratemis, Pun&us 
spp., Ophiocep~us  strdatus and Ompok bimaculatus. Unlike in the large low-country tanks Tihpia 
nwssambdcu constitutes only 50% by weight at most. Labw dussumieri is equally important in the 
catch. The lower percentage of Tdlaph mossambica as compared to the large low-country tanks is 
interesting. However it harr become the most important fish in the catch di~placing Labw dwsurnieri 
from this role (Table 4). The steep gradients of the. margins unsuitable for Tihpia mossambica 
breeding sites may be one of the causes of this differences. According to Mendis (1965) using 100 Ibs. 
p ~ r  acre per m u m  for Pwakrama Samudra as a baseline, Senanayake h m u h  should produce over 
one million lbs. of fish per annurn. The actual production wm of the order of a third of this figure. 
It is possible, in fact likely, that the Gshing could be intensified considerably. One of the features 
of the fishery is that actual fishing is restricted to the shallower margin away from the bund (Fig. 17). 
The distances between the fishing sites and the fishermen's habitations are p t  thus reducing the 
efficiency of fishing. 
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FRESIIWATEB FISHEftIES O F  CEYLON 

Fig. 18.-A view af %nanayake Samudra at low water level. 
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The authors feel that the fish stocks could be enhanced by the introduction of complementary 
species of TihpM. A plankton feeding species like ga&+- or T. macroehir might prove suitable. 
If the £isliable stocks are increased i t  might become economlc to use motorised craft on large reservoirs 

. (E) Rivers And Streams . - - ---- -- - . - - 
The sixteen major rivers have a vast number of stmams criss crossing the river basins they 

h i n .  Some up-country streams provide suitable habitats for trout while many are torre~~tial and 
flaw by ib rapid gradient into the low-country. Many low-country streams provide breeding sites 
for fish during the flood sea.son. Important food species like Labw dussumieri move upstream from 
5anks to bread. Rivers and streams are therefore an important part of the complex of freshwater 
labit,ats and though they do not yield the %me amount of fish per acre as shallow tanks they never- 
theless fulm an essential role in the life-histories of some fish species. They also bring into lakes 
large quantities of nutrients and of course water. 

h number of valuable indigenous species inhabit rivers for longer or shorter periods of time and 
fisheries have b e l l  developed to catch these using various legal and illegal (dynamiting, poisoning) 
metllods. During floods spawners moving upsti-earn are caught in t,raps and nets. 

No recolds are available of the fish catches from rivws and streams. Nevertheless the extent 
of their area, offers an important source of fish. Sport fishing is of some importance in rivers. 
Important river and stream species are Jabeo dusuumieri, Wallago attec, 06phronemus pan ty ,  TOP 

J - - ' 

khyiree and large Puctius spp. 
i 

The mouths of rivers have a valuable fish and ~wstacean fauna. Many marine and fresh- 
water species intermingle to  varying degrees. Prawns (@41aerobrachium. spp.) are of some importanm 
in certain areas like Madampe and Kalutara. Sited in many river mouths are fisheries for a variety 
of species both freshwater and marine. Again we have no data a t  present of the extent, the 
species composition or t,he size of the fish catches of these fisheries. 

(F) Villus 
The closest approach to natural lakes in Ceylon are the ~ i y u s .  They m e  of two kinds. Those 

connected permanently to a river (e.g., Karapala d u )  and those formed as a result of the contraction 
of flooded areas (e.g., Bandiya villu, Pig. 19). Villus are common in the lower reaches of the Mahaweli 
ganga, the Wilpettu and in the Yala areas. 

The villus in the lower reaches of the Mahaweli ganga seem to be ideal nurseries for fishes. 
The giant gouramy,.Dsphronemus gorumy which was accidentally introduced into the Mahaweli ganga 
around 1909appeared in numbers first in the villus (De Zylva 1960). Malprrs (1937) suggested using 
the villus for rearing gouramy . 

It is unfortunate that no study has bean undertaken on the biology of this interesting habitat, 
the villu in its various for~ns. Conservationists and freshwat,er biologists should join in preserving 
this unique habitat. 

Data of fish cabches from villus is meagre. Regular fishing has only been reported from villus 
in the Polonnaruwa area. Perhaps this. is due to the fact t,hat in other -areas the villus are remote 
and there are no fisheries personnel to report such fisheries. We have some data from Karapala 
villu for the years 1961-1966 (Table 6). The ibrulual catch seems bo have varied between 50-10,OOC)lbs. 

TABLE 5 
Fish Catches (Ibs.) from Karapala Villu 1980-66 

Catches are from October 1st to September 30th . 

Year ToLal catch T. lnossa~n bica 

1960-61 . . 107,200 . . 4,560 
1961-62 . . 106,476 . . no data 
1962-63 . . 56,500 . . no -&ta, 
1963-64 . . .56,680 . . no data 
1964-65 . . 66,680 . . 41,623 
1966-66 . . 64,660 . . 41,900 
1966-67 . . 56.560 . . 37,550 



The porwntage of Tilapia mossambica by weight was only about 3% in 1961 and the records for 1964 
have a value of about 75%, a figure repeated in 1965 and 1966. However, the total fish mtch had 
fallen considerably from 1961-1966. Whether this is due to selective fishing for Tihpda nuzssambh 
it is difficult to state. It is trme however that o d y  one group of hhermen were involved in the 
fishing and the range of gear used was not ,as varied as in the large tanks. The authors visited Hara- 

-pala villu on a number of occasions during the height of the fishing season. The species caught were 
more diverse than that of l a r p  tank fisheries on any one day. Zabeo dussumiri,,;Wdhgo dtu, 
Ompok b6maculatw;- Etroplus suratensis, Qphiocephalus striutws, Vsphronemus goramy andpuntius 
spp. all figured regularily in the catches although in much smaller numbers than Tdhpda mossambh 

( G )  Baddy Fields 

During the floods paddy fields serve as v a t  areas of open water where many species of k h  
breed. They act as natural nurseries for most of the smaller species. However, the period during 
which sufficient water is available for fish is short and many of the species have high mortalities 
during the dry season. The survivors which are usually those which find their way into irrigation 
channels, streams and large ponds often suffer further decimation before the next monsoon rains 
set in. 

Weer-ekoon (1957) gave a popular account of some invertebrate animals in paddy fields in 
Ceylon. Considerable quantities of small sized fish are caught in paddy fields and irrigation ditches. 
Fernando (1956b) found 24 species of fish in paddy fields in the Western lowlands. Notable absentees 
uere the large species like Labeo dussumieri, Wallago atlu, Ompok bimuculatus but 11 others including 
Labeo dussumieri and Ompok b,inzaculatus were found in irrigation ditches. The presence of 35 out of 
54 indigenous species in pzddy fields and irrigation ditches shows that this is perhaps the most 
favourable habitat for jndigenous freshwater fishes. Tl~e abundant food and a refuge during the 
drought i n  irrigation ditches perhaps enables lnany species t o  reach considerable numbers in this 
habitat. 

Attempts were made to use paddy fields for fish culture (De Zylva 1953). Trichogaster pecto- 
raliu and later Tihpia mossanddm were used. This project was abandoned a few years later. 

(H) Fish Culture In Ponds 

De Zylva (1952) and Anon (1962) give detailed instructions regarding fish culture in ponds. 
A number of attempts to raise various species of fish in ponds have been made from time to time in 
the last fifteen years. At the fisheries stations some measure of success has been achieved in spawing 
common carp, gournmy and Yrichogaster pectoralis. These have been used mainly for stocking 
.. natural ' waters. i.e., tanks. The breeding of carp and gouramy have been dealt with by Zndrrtsena 
and Ellepola (1964) Indrasena and de Silva (1964) and Ellepola and Fernando (1968). 

Fernando (1965a) attributed the failure of pond culture to the lack of a practical tradikion 
among the indigenous people. The prospects for fish culture are not very promising, but with sus- 
tained efforts i t  could become en important source of fish. 

The use of indigmous carp fiY captured in natural waters could form an important.source of 
fast growing species for culturz in ponds. This type of culture is widely practiced in India (ALikunki 
1957). Fry of Labeo dussumieri have been collected and successfully reared by the authors. 

(I)  Trout And Other Sport mhirag 

The recreational aspect of fishing might lte :!onsidered as inherent in- some of the rod and lino 
fishing done especially by young people. Most rod and line fishing is however more subsistance 
fishing rather than recreational. True sport fishing is not widespread in Ceylon for a variety of 
reasons. The religious sentiments of many people prevent them from engaging in such a p t i r n b  
and the search for outdoor activities of this kind is still restricted to only a few enthusiasts. 

Trout are introduced into up-country streams annually by the Fishing Club at  Nuwara Eliya 
,1 trout! hatchery is maintained for this purpose. Common carp, crucian cmrp and trout fishing is 
controlled by licence. An account of trout culture is given by Fowke (1938)- 
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A ~zumbar of indigenous species are caught in sport fishing in various parts of the island. Tor- 
khudree is perhaps the most sought after sport fish. Ophioczphalus st~iatus, ~ ~ l l u ~ o  attu, and Labeo 
dussumieri are taken by sportsma~l besides the introduced Ospl~~onemus gorctrrzy. 

Sport fishing has considerable poteqtial for development as a tourist attraction and for recrea- 
~ iona l  purposes of the local population. Sport fisheries are useful means of gett,ing non-professionals 
illberested in biology and fisheries. Many articles on sport fishing can be found in Loris. the journal 
of Ceylon wild life. 

(J) Miscellaneous Pbheries 

Ceylon is fortunate in having a large number of aquarium fishes among its indigenous fauna 
(Table 1). A number of these species are however rare and are found only in very restricted localities. 
Studies on their p~pulat~ion and breeding habits should be undertaken with a view to exploitation 
and conservation. 

FISHING GEAR 

Pearson (1923) described the various kinds of fishing gear in use a t  that time. Since the11 
tlecv lnaterials have been used in the construction of some of the gear he describes but basically the 
gear has not changed where freshwater fisheries are concerned. ,Some marine gear has been introduced 
to fish the large stocks of T i h p i a  mossambica. The traditional gear used in freshwaters were traps, 
rod arid line, cast nets and small seines. 

Gill nets are the most widely used type of gear a t  the present time (Fig. 11). Stretched mesh 
sizes 3"-6" are used. The nets are set from the bottom, in midwater or a t  the surface. Mendis (1965) 
on the basis of fishing trials suggested 3 " 4 "  mesh sizes during the day for Labgo and Puntius and 
5"-6" mesh a t  night for Tilapia mossumbico. Most of the gill net fishing a t  present is done a t  night. 
Gill nets are subject to damage by crocodiles in many of the tanks. Also gill netted Tilapia mossam- 
bids have their gills eaten by Heteropneustm fossilis and Angzcilla in some localities according 
1.0 Feinilndo and Fernando (1965). Gill netting is done from rafts (teppams) or ontriggers (oms). 
The quality of boats used is not high. Very often boats unfit for use in the sea are transferred to 
freshwater fishing. 

Beach seines have beer1 used in a number of large tanks on a regular basis. Fernando (1967) 
lrinde a detailed study of this fishery in the Polonnaruwa area. Beach seines account for only a small 
portion of tthe catch but i t  diversifies the species composition. 

The auth0i.s have used lorlg lines for fishing in Parakrarna Samudra, Nalanda reservoir and 
Senanayake Samudra. The species caught >?ere Wallago atlu, Ornpok bimculutw and Anguilla 
nehulosa. As a commercial venture this method does not seem to have prospects. Trammel nets 
wero also used on an experimental basis. The catches werc similar in species composition and weight 
t o  that of gill nets. Fishermen are howaver unu~illing to use them because of the novelty, cost and 
the difficulty of disentagling the fish caught. 

UTILIZATION 

Fernando (1965a) pointed out that though the fish product,ion was low in the " pre Tilapia " 
period this small fish product,ion provided much needed protein for the villager, In many areas 
bubsistance fishing with cast nets, traps, rod and lint etc. provided a t  least some fish for the villagers. 
There was a,lso it prejudice against freshwater fish as compared to marine fish. One reason for this 
\\:as perhaps the pancity of desirable species. Religious sentiments too played an importent part 
ill the aversion to eating freshwater fish, man) of ~vhich remaincd alive. a t  the time of selling to the 
l~ol~seholder. 

A t  the present time freshwater fish resches a hider area and are eaten by a greater percentage 
of t#he people especially in towns far away from the site of the fishery. Tilapia mossambica ia by far 
t.he largest kontributor to t,he fish catch. This species has an agreeable flavour. It is sold fresh, 
iced, dried with salt or smoketl. The price is low compared to marine fish of " equivalent " standards 
in size and taste. Since it is likely that the production of Tilapia spp. will be increased considerably 
i l l  the near f ~ ~ t u r e ,  other met'hods of utilizatior, should be considered. De Silva (1x3)  worked out a 



Tih& ~ s m &  in curry sauce. This and other m e t h d  of ut i lht ian,  e.g., 
fish med, mum, etc., should be explored in Ceybn. Hess (1968, 1969) investigated in Uganda the 
canning of HcnipWomtk s p ~ .  which are s m d e r  then Ta'lqia nzmsccmbka. He found a tomato sauce 
base moat acmphble. Rowever canning of freshwater fish on a commercial scale has not been done 
so far. 

80QO-ECOWWC PROBLEMS 

Feralando ( P W a )  and Indrasena (1965) have commented on some socio-economic problems. 
Commercial fishing in freshwaters is a recent phenomemon. Legislation may be necessary to prevent 
abuses but we feel that no bwa are better than ill-conceived ones. On no account should legislation 
be introdnc~d without wnsulting fishermen and Fisheries OEcers. An effort should b made to 
help economical4y &hermen on similar terms as those employed in marine fisheries. Them fishermen 
are contributing a vast quantity of protein to the country a t  very little cost in foreign exchange. 
A tank like Parahama Samudra produces a catch by weight equivalant t o  half that of a large 
trawler's catch (Weerekoon 1965). We need hardly stress the difference in cost of the two operationes 

SUMMARY 

B w d  or1 our prtsent knowledge a comprellenaire account of the freshwater hheries of &ylon 
is give:,. The mshrial for the prajent papsr come; from data g5thered by the authors over a period 
of fiftaen years on the ganeral setup of the fisheries and specific research carried out on a, few major 
aspects of the fisheries. All the previous published work is gathered together. 

The Bsh production from freshwaters has increased immensely since the introduction of Tilapia 
tnosaadica in 1954. The introduction of complementary species of Tilapia is suggested to enhance 
further the fkh production. For up-country reservoirs a predator is suggested in addition because 
ofbthe lack in the Ceylon fish fauna of a large bke  dwelling predator tolemnt to low temperatures. 

A study of the " status " of TiEapia mossambdca has shown that it has rm wide &e range and 
coe5cient of condition in different habitats. Restriction of breeding sites and living space may 
account partlv for these &Rerences. 

Fish catcheaes &om dfferent types of habitats show differences in fish production, species com- 
position of catches and the relative proportions of the fish caught. In P a r a h m e  S a m u h  the 
fishery is dominated by Tilaipira mossambica which forms about 90% of the catch by weight. A 
similar aituation exists in most if not all the large low-country tanks. In Senanayake brnudra 
the fishery is maintained by Tilapia mossambim and Labeo dissumieri and in Karapala villu Tikpia 
mossambica dominated the fish catch comprising about 75% by weight in 1966. The species caught 
are most diverse in K a r a p b  villu and least so in Senanayake Samudra. Figures available on fish 
production show a catch of about 150 lbs./acra/annum for Parakrama hmudra .  In compari~on 
the catches for SenanaMe Sarnudra and Karapala villu are low. 

The extension of freshwater areas by construction of tanks for irrigation and reservoirs for 
hydroslectric power wiU increase cansiderably the fish production potential. Plmnned intzoductions 
of selected species could well increase the fish stocks considerably. A reilatively unexploited source 
is the s m d  tank of which there are many thousands in the country. A fry fish industry and annual 
introduction of fingerlings for harvesting in a few months could utilize these habitats for fish 
production. 

A review of the literature on the freshwater fauna and lirnnology shows clearly that our. 
knowledge in these axem is m e a p .  We abo know liitle regtwding fish parwitas and their dynamics. 
No Weries development programme oodd be successful in the long run if resmroh on these vital 
subjects is negboted. 

The p rospbs  for increasing the fish production from freshwaters rare good. The spectacular 
success of Th'hp'o vmmam6k may not be r e p m ~  but the fkh production cwra most certainly be 
e n h e a d ,  the oakoh W h r  u t i l i  and the f%hemen's lot improved. 
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ADDENDUM 

Since this paper was written we received from Professor 0. N. Bauer a list of references to the 
1 ~ccurrence of the very pathogenic cestode I?othriocephalus gozokorieiw.is which was recorded in Ceylon 
by Pernando and Fernando (1963). Since this species will'certainly be of considerable importance 
to the freshwater fisheries of Ceylon and the references are not cited in English journals we have 
included the referenoes mentioned below. Bothriocephlus gozvkonensis has spread into the U.8.S.R. 
and Rumania. Although unrecorded in many parts of Asia and Europe it has probably invaded both 
cultured and wild cyp,*d fishes. The senior author certainly saw this species in Malaysia and it 
is likely to spread into Africa and North America with imported fish. It is relatively non-speoific 
m d  seems to be restricted to the Cyprinidae. 
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INTRODUCTION 

A coutnncntal Island of 70,000 sq. krn. in total area, Srl Lanka has a wide range of a1 titudes 
varymg from sea level to over 2,000 metres. 103 river systems (9 of them large rivers) flow 
almost diagonally. The rivers arise mainly in the hills of the central part of Sri Lanka. There 
are no narmra-81 lakes but over 10,000 man-made lakes are listed. These lakes (tanks, reservoirs; 
Slnhala. rvGwa, Tamil. kulam) are part of a sophisticated irr~gat~on network whose construction 

UWB 'RR% 'rni0a T'Ikf't '1% 'ir %&T&IL%!.~. WSSS~~~~~.~.\I(~~.~~+~W WWXIJLFI. ,Th r ~ ~ 7 f - d ~  

highlands have the highest rainfall and during the monsoons rlvers are swollen and often flood 
considerable areas of lowland. Many collections of u aters in the form of large and small ponds 
result from each monsoonal period. During the ~ntervening dry season many of these ponds 
dre  eliminated and even some'of the rivers dry up leaving only pools of water in their beds. 

The freshwater invertebrate fauna of Sri Lanka is rich, varied and typical of a continental 
tropical island. The freshwater habitats of varying degrees of permanence are dominated 
by running waters in the form of torrential, fast flowing and slow flowing streams and rivers. 
Apart from the man-made lakes, man'sagricultural and other activities have created. many ponds 
channels and miscellaneous habitats like wells, gem:pits, etc. Practically every freshwater 
habitat ia Ssi Lanka iseither man-made or man-influenced. A few flood lakes (Sinhala. villus) are 
found in the lower reaches of the Mahaweli ganga and KalB oya. These are the only natural 
large bodies of standing water in Sri Lanka. 

In  the \whole Oriental Region (South East Asia), SJ i Lanka can claim to be the best known 
as regards to freshwater lnvcrtebrate fawia. Its strategic position, relatively small size, mild 
cl~mnte by a~ .d  large and the natural beauty of the landscape has attracted many naturalists to 
collect material in the Island. The earlier general works of Kelaart (1852), Tennent (1861) 
and Hawkel (1883) provided a good introduction to the Natural History of the island. Many 
naturalists from Europe and North America collected faunal material from Sri Lanka. Some 
of these csAlections included freshwater material and was reported on subsequently. The papers 
of Brady (1886) and Daday (1898) dealt extensively with the freshwater fauna. These two 
papers also established many new species which were subsequently found to be widely distributed 
llkc many other freshwater invertebrates. A small number of papers were also published on 
freshwater invertebrates based on one or two samples. The volumes of the Fauna of British 
India dealing with aquatic invertebrates included some Sri Lankan material but in all cases the 
coverage of the Sri Lankan fauna was superficial. Also this series is incomplete and does not 
ded with the Oligochaeta. and the Crustacea. 

The publication of " A  guide lo the freslzwater fauna of Ceylon " by Mendis and F-do 
(1962)ad the supplements 1-4 (Fernando 1963a, 1964, 1969, 1974) provide a comprehensive 
coverage s f  the freshwater invertebrate fauna. Sri Lanka is the only country in South East 
Asia where such a comprehensive coverage has been attempted. Recent expeditions by the 
University of Lund (1962) and the University of Vienna (1970) collected intensively in the running 

1,5 



water habitats mpially. %me of the material collected has already been reported on. Other 
faunal collections have recently been made by the Smithsonian Institution and by me. However, 
many groups of freshwater invertebrates have been poorly studied even at the taxonomic level. 
Fernando (1974) listed only five grdups among the fifty he listed as being well known 
taxonomically (see also T&L I). Twenty-Eve groups were listed as poorly known and the rest 
as fairly well known. The low level of ear kn~wledge of the freshwater invertebrate fauna of 
Sri Lanka can be attributed to (a), the general low level of knowledge of tropical faunas and 
(b), the lack of economic incentives, due to low 6sh production from freshwaters. Recently, 
however, the fish yield has increased dramatically (Fernando, 1971). The exploitiifion sf  the 
freshwater fishery potential of Sri Lanka will require a sound knowledge of Eimnology and 
fisheries. Basic systematic studies will aid greatly these fields of study. 

In the present &r so.= background information on geology, water chemistry and the 
freshwater habitats are given. The present knowledge of the freshwater faunal groups is briefly 
commented u p .  Some remarks are mule concerning noteworthy featurex of f a W  
composi6ion. A very brief account of the biogeography of the Sri Jkhfreshwater fa- is 
given. Some aspects of the ecology of the freshwater fauna are discussed My own 
investigations on the zooplaakton and ricefield ecology are briefly discussed together with a 
short comment on freshwater fish parasites. 

-logy 

The physiography of Sri Lanka cana best bg described as consisting of three peneplains 
(almost Plains) as shown by Adam (1929). These peneplains are (I), slightly above sea lave 
(2), 300-800 metres and (3), B,W2,000 metres above sea level. Nine-tenths of the total area of 
Sri . i a  is made up of highly crystalline non-fossiliferous rock'of the Pre-Cambrian era. 

A d l  area in the North Western portion of the island is formed of Mioceneh-ne. Ahoat 
insigniscant areas are of J& age. Cooray (1967) has given a detail aooount of ehe Geology 
of Sri Lank. Erb (1966-78) has dealt with landforms and drainage in Sri La&. 

-'. 

Water Chemistry 

There has been no systmmtic or detailed study of the water chemistry of Sri Lanka 
reshwaters. S W e  (1953) ~ecorBed low to moderate amounts of dissolved @lids d 
acidic waters in the Western and Sabaragamuwa Provinces and slightly alkaline w a r n  in the 
other provinces. Mendis (1965) recorded slightly alkaline waters in the Northem, ~ortb'  CBnttal 
North Western, Southern and Eastern Provinces in his study of l a b .  He also mted slightly 
darker M c  waters in the Southern province. Geisler (1967) and W&ger (1972) who 
examined mainly samples from the south and southwest found thnse watm extreme)ly poor in 
electrolytes, very soft and slightly acidic. There is some intrusion of k t  water inmgbas where 
the coastal areas am a h s t  at sea-level elevations. There is hardly any -tidal igfiuenee in 
Lanka and hence = h e  water dses not Intrude upstream u n b  the lami is almsst d ma M.There 
are no data on the extmt of orgaoic ox inorganic pollution of Sri b k a  wakm. How~ver, 
Colombo lake is highly eutrophic as a result of industrial and domestic pollution. Many 
reservoirs in th North Western arad North Central Province are also eutrophic if one is to judge 



Fig. 1.- The major natural freshwater habitats in Sri Lanka. The marshes are flood 
lakes or "villus." Only two stream systems of rivers are shown (After Fernando, 1971 )* 
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Fig. 2.- Man-made chanoels connecting irrigation femoirs in the mu&ipu~- 
pomscbgne, A n - d d m m ~ ~ k Q f  d Wwabrkb 
(After Pentado% 197i). 



from their fish yields. F 
watsrs. wit3ttZPe isareaaing 

useof fedihcm, both organic and ino the incmtse of dtmmtic aad industrial 
poUutioq e u t r o p ~  wnu tw &t&. The use of b W  wiU bw @@@.%$ 
epchdly in rice6aeids. 

The running waters h Sri Ladm are quite extauhe (Fii. a). Brinck et d. (1971) and 
Costa and S t a m m e r  (1972) have given accounts of the streams in some parts of the oouutry 

supported by photograph. They bve alss given some physical hcter i s t i cs  of Nlning water 
habitats. Fernar;do (1971) estkntxw the h t h  of the rivers as 4,563 km. No estimate ean be 
made of the lentb of sbrearans, irrigation ehann& and other nraning waters of smagl skm. The 
agricultural activities associated with higating rice alone aecsunta for a vast extent of channels. 
Fig. 2 gives some idea of the extent of the major channels in a multi-purpose irrigation and 
hydroelectric scheme. 

Standing waters in Sri Lanka are man-made by and large. Fernando (1971) s t a b  that 
there are 10,000 man-made lakes (tanks) for irrigation of riwfields. These lakes are situated 
mainly in the dry zone (Fig. 3). Fernando and Indrasena (1969) have ~lass iki  these lakes into 
five tJrPes : shallow, heavily silted ; shallow, gently sloping btton ; shallow, undulattng bottom ; 
deep, encompassing one valley ; and deep, encompassing several valleys. Ricefields comprise 

an  extensive area of freshwaters albeit for limited periods of the year. Ponds of varying; size 
and degree of penmmm occur tibrp@oug.the island. Some are, semi-natural (natuml byt 
man influenced), others are ornamental or created by such actvities as road buildings, plantations 
or landscaping, habitats of small surface area but deep and created by quarrying, gemming aad 
well construction. The only &anding freshwaters of any size which can be considered natraal 
are the "viM~." T b  rn sinailar t~ the Vara~a Eakss descgibed by Fittkau et al(1968-69) and 

the Reis  (1977). Brinck er d. (19711, Erb (19701, Costa and StarmWer (1972) haw giren 
some background infomation s8 fmhwatet habitats in Sri lanka. Fernando and In- 
(1969) a d  l%nmnds aml Ebpoh (W) have made some cemmem mainly on staading 
waters Fernando and IQgraseea (1969) have given a bibliography of previous limnoiogkaI 
s t o d i e s i n s r i ~ .  

A m p ~ w  d the Pitmature on t b  freshwater inv- of Sri 
is given in Ibfemb dLP (1%2h and F d  (1963 a, 1% 1969, 1974). Sgrdaies 

to in ths present paper. 

Table 1 s- the status of our b w M p  of the freshwater fauna of Sri Ldca.  Brief 
notes are given feP. each group k i n - m a  lbwi ia Taw t 



Both freeliving a Pratozoa have been poorly studied and many new records 
and new species will be nozloenchtural changes made when detailed studies of this 
group are undert&n. The Sporazoa which are pa.rasitic have gone unrecorded. There i s  
no doubt that EimaPia, M d i a  Microsporidia are common in freshwater fihes in 
Sti Lanka. Many ciliate tes are also likely to be found. 

Porifera 
This m u p  is pmdy represented in freshwaters and only two species have been recorded- 

It is likely that the actual r a a u n k  of p i e s  present is only slightly more than the present 
records show. 

TmLE 9 
Present knowle$$e of the freshwater invertebrates of Sri Lanka as shown by numbers of 

species recorded and estimated. . The level of knowledge is given by categories : a. well known, 
b. fairly well known, c. poorly bowm. Sonre species numbers recorded are given for Malaya 
and Britain for comparison (Modified from Fernando 1974). 

S 
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Sri Ssi 
Category Eanka M u  M~hya Britain 

Reccprded Estiinated 

Free living 
Parasitic 

Rhabdocoela 
Temnocephalida 
Tricladida 
Monogenea 
Digenea 
Aspidobothrea 
Cestoda 

hlinor Phyla 

Remarks 

- 
No Sporozoa recorded 

- 
Very poorly studied in Sri Lanka 

- 

- 
Poorly known except in 

W. Europe 

Nemabmorpha . . B  .. 3 . .  5 . .  - .. - .. Few- species anywhere 
RoMera 

.Nematoda 

Parasitic . . B . .  9 . . 3 0 . . -  .. - . . 
Fkm living ... G .. 3 .,NO .. - ... - . .  



Molluscs 

~astropoch 
~elec~poda 

, . . ----A \ 

Sri Sri 
Category' Eaffka eanko Malaya Brftab 

Rewrdad Frimattd 

Crlnstacea 

Notostraca . . - . .  0 . .  I . .  0 . .  - , . 
Anostraca . . B . .  1 . .  1 . .  O . . - . .  
Conchostraca . . B . .  3 . .  5 . .  1 . .  - . . 
Bmchiura . . A . .  1 . .  1 . .  2 . .  . . 
Cladocera . . A . . 55 .. 69 . . 63 . . 90 . . 

Ostracoda . . B  . . 2 5 . . 4 5 . . -  . . - . .  
%=Pods .. A .. 29 .. 35 .. - .. - . . 
~mphipoda . . B . .  2 . .  4 . .  O . . 1 5 . .  
Isopoda . . B . . 2 . . 4 . . 2 . . 5 . .  

M a m a  .. B .. 18 .. 22 .. - .. 1 .. 
srachyura . . A . .  8 . .  8 . . 1 2 . .  0 . .  
Ripicol k t s  . . B  .. 5 . .  8 . . - . .  - . a 

(Orttxoptera) 

h e c t a  (larvae aquatic) 

Odonata .. A ..I12 - 1 1 5  .. - .. 40 . .  
Epkemeroptesa .. 61 .. 18 ,. 170 .. - .. 47 . .  
Plecoptera . . C . .  4 . . 1 0 . .  - .. 30 . .  
Neuroptera .. C .. 0 .. 4 .. - .. 6 . .  
Lepidoptera . . C . .  4 . .  6 . . -  . . - . . 
Trichoptera .. B .. 184 , 250 .. - .. 195 .. 

Ceratopogonidae 
Culiciae 
Diidae 
Psychodidae 
Simuliidae 
Rhagiddae 
Blcpharoceridae 
,s&mnidae 

- 

North American in distribution 

Personal communication 
F. Starmuher 

- 
Malays, unpublished data. 

Daphnia spp. rare in Sri Lanka - 
- 
- 

Few free-living Isopoda and 
Amphipoda found in tropics - 

- 

- 
Few spp. in tropics - 

Tropical larvae vety poorly 
known - - 

Larvae piPrasitic in n n , W  



Coelententa 
Only two p i e s  of Hydra have been recorded. Like the Porif- few freshwater spocics 

occur in this group. It is likely though that the rare C r q d i w w f u  sowerbyi Lankester which 
has a dominant medusa #me occurs jn Sri Lanka. This species has a rare but widespread 
occurrence in widely separated parts of the world. Berry and Dhaliwal (1961) recorded this 
species from Malaya. In India a related freshwater medusa, Limnocnidu, has been recorded. 

PlatyhelnrirmtBaes 
Few of frm4ving Platyhehqhthes are availab3e for Sri Lanka (Table 1). Maodis 

and Fernando (1x2) mentioned that there were no records of freshwater triclads. Ball (1970) 
descriw a new M e s ,  Dpgesia nanmphorli~~ and revised the Oriental spies.  There appear 
to be other fmhwater tnilads in Sri La& (Ball-personal communication). De Beauchamp 
(1973) gives many records of D. nannaphd~us from upcountry streams. Rhabdomeles are also 
poorly known but in my studies of zooplankton I have noted that they are relatively common. 

The ectogarasitic temmcephalids are common in freshwater macrurans. F m  gpecies 
are known at present. However, the genus Temnooephala which occurs in freshwater crabs 

kw so far not been recorded 

Parasitic pktyhelminths have received little attention so far (Table 1). Howcver, the 
Monogenea arerelatively well knowndue to the work of Gussev(l963) and Gussev and Fenrando 
(1973). Two unusual mongeneans living in the stomach of Etroplus suratensis (Bloch) and 
belonging to the genus Enterogyrus were recorded by Gussev and Fernando (1973). Digenea 
are practically w b o w n  from freshwater fishes in Sri Lanka. This is due to lack of studies on 
this group. These parasites are well represented in India. Few cestodes occur in freshwater 
fishes. Of the few Sri Lanka species known Bothriocephalus gowkonensis Yeh has probably 
been introduced with Chinese carp imported for culture. Many larval platyhelminths occur 
in or on freshwater fishes (fig. 17). There is practically no data on these organisms at 
present in Sri L a d m  

Minor Wyla 
Only three species of the sessile group Ectoprocta have been recorded. I have found 

another species, Lophopodella carteri (Hyatt). The Indian fauna is rich consisting of sixteen 
species (Wiekh,  1974). These animals because of their sedentary habit are often not recosnized 
by zoologists. It is likely- that the Sri Lanka fauna is much richer than the present records 
show (Table l), 

~elatively :few gastrotrichs, tardigrades and Nematomorpha are on record (Table 1)- 
Of these three gwups only the 'Fardigrada comprise a species rich group. However, these 
unusual, moss dwelling forms are found mainly in the mountainous regions of the tropics. The 
Sri Lanka recosds are also largely coufined to highet elevations. 

The Rotifem comprise a prominent group among zoopfank4on; in the littoral zone of 
freshwater habitat sand in moss. Recently, a study of Eurotatoria based on an extensivecollection 
in Sri La& yielded about 140 species (Chengahth and Fernando, 1973; Chengalath et d, 1973 ; 
1975). All the species recorded were illustrated and described briefly. The Bdelloidea are 
however poorly- known (Table 1 - 



Fig. ?.--Maa-m&e lakes in $15 Lanka (After P e r d o ,  1971) 



Sernatoda 
Both frze-living and parasitic nematodes are poorly known (Table 1). It is certain that 

Inany pvasitic species are unrecorded. Free-living forms are much more numerous but 
uninvestigated in Sri Lanka. 

Acaothocephala 
Only two species of this aberrant group of parasites are known. They occur 

commonly in fishes. 

Annelda 
Oligochaetes are common and numerous in the benthos. Together with the 

Chironomidae they form the bulk of the benthic biomass. Oligochaetes also cccur sometimes in 
enormous numbzrs in pqlluted habitats. Although the fauna is fairly well known (Table l),  
this important group deserves detailed study. Aquatic Hirudinea are common in a variety of 
habitats but especially in ricefields. They include Paraclepsis vulnifera Harding, parasitic on 
the gills of freshwater crabs. Surprisingly the only record of a pisciocolid leech parasite in 
fish is that of De Silva (1963) who found a new genus Zeylanicobdella. 

Mollwca 
Fernando (1974) predicted that the number of valid freshwater mollusc species will be 

reduced when more detailed studies using up to date criteria was done. This has in fact 
occurred (Starmuhlner, 1975). Presently only 60 or so valid species comprise the indige- 
nous freshwater fauna. One interesting h d  is the genus Pisidiwn. Three species have 
been recorded by Stanniihlner (personal communication). The freshwater mollusc fauna is not 
very rich especially in the lowlands. The low calcium content of most freshwaters in Sri Lanka 
is not favourable to most Molluscs. 

Crustacea 
The Crustacea comprise an important and numerous component of the freshwater fauna. 

The free-living forms which are by far the most numerous are mainly planktonic (Cladocera 
and Copepoda). Ostracoda are benthic but in the tropics planktonic forms occur too. 
Macrocrustaceans belonging to the families Palaernonidae, Atyidae and Potamonidae are 
typical of tropical freshwaters. Among the Branchiopoda, the Cladocera are relatively numerous 
in species (Table 1). Few spccies of Anostraca and Conchostraca have been recorded and no 
Notostrirca (tadpole shrimps) are known from Sri Lanka. The Conchostraca and Anostraca 
are inhabitants of very temporary habitats and are commoner in the dry Northern Province 
especially the Jaffna Peninsula. The adjoining region of South India has many of the species 
recorded in Sri Lanka. 

Fifty-five spcies of Cladocera are known from Sri Lanka including two new records, 
Macrothrix shadini Mukhamediev and Simocephalus acutirostratus (King). The Cladoceran 
fauna is typically tropical with relatively few species belonging to the genus Daphnia and the 
family Bosminiche, which dominate the zooplankton in the temperate zone. Fernando (1974) 
has iuustmted all the species recorded up to that time and given diagnostic notes. 

The Ostracoda which comprise 19 valid recorded species are quite common in ponds 
$th vegetation. Detailed studies on material I have collected is in progress and about 45 speeics 
have been provisionally identified. 



Copepoda have both free-living and parasitic representatives. In all 29 species have been 

recorded. This includes four parasites (Fernando and Hanek 1973). The free-living forms 

belong to the Cyclopoida, Caianoida, and Narpacticoida. A new genus of calanoid, 

Zeylanodiaptom was described by  erna an do and Hanek (1976). This is a very large calanoid 

(about 4 mm. long). Similar large calanoids are known from India and other parts of the world 

especially the U.S.A. Rhinediaptomus indicur Kiefer is a new record. This species has been well 

described by Rajendran (1973). Incidentally Paradiaptomus greeni Gurney which was described 
from Sri Lanka was not found in any of the numerous samples I examined. A rich fauna of 

Parmtenocaris has been described by Enckell (1970). 

The Branchiura, Isopoda and Amphipoda are poorly represented in the Sri La& fauna. 
The Branchiura (fish lice) are pahsitic and comprise few species. In tropical freshwaters both 

h p h i p o d a  and Isopoda are poorly represented. These two groups are well represented in 

the temperate zone both in running and standing waters. A single ectoparasitic iscpad, Alitropz~j 

typus Mine Edw., occurs on fish. 

Ripicol Insects (Orthoptera) 

Although not considered as strictly aquatic, some " grasshoppers " and cockroaches are 

found in  rivers and streams. They can remain submerged for considerable periods. Kaltenbahe 

(1973) has recorded three species from Sri Lanka, namely Euscelimena gavialis (Sauss.) and 

Paranemobiuspictus (Sauss.) (Orthoptera), and RhabdcSlatta sp. (Dictyoptera). Previous records 

include Rhabdoblatta terranea Walk. and R. subsparsa Walk. 

Insects with aquatic larvae 

The Culicidae and the Odonata are the best studied groups as in other countries. These 

groups are numerous in species. Some groups are represented by few species in the tropics 

(Table 1). These include the Plecoptera (stoneflies), Neuroptera, Dixidae and Simulidae. 
Others are represented by few species anywhere-Lepidoptera, Rhagionidae, Blepharoceridae 

and Scismyzidae. Recently Reichhoff (1973) has recorded a number of larval types of aquatic 
moths from torrential streams. A rich ephemeropteran fauna occurs in Sri La& but so far 
their systematics is poorly documented. A large collection of larvae and adults taken .by the 

Lund University and Vienna University expeditions is under study. A rich Trichoptera fauna 

is known mainly from addts. W c k y  (1973) has described some larvae and larval cases. 

True Aquatic nsects 
Some members of two major insect orders the Hemiptera and ~ o l e o ~ t e r a  are aquatic 

during all stages of their life-history. The aquatic Hemiptera (Heteroptera) are represented by 
over 120 species (Table 1) comprising a rich and varied fauna. Four families are unusually well 

represented namely the Nepidae, Corixidae, Veliidae and Gerridae. TheCorixidae belong almost 
entirely to the genus Micronecta. Wroblewski (1972) states tbat this richness of Microaecla 



js e M  ilgl d i ~  J &hex hJpdad aQri&LfeS it to intensive d c c t h g  d favourabie wnditions, 
s&recies occrtr exclusively in ruoning waters, others occur commonly in 
beds. It i s  likely that the small stream has been a favowable and stable 

habitat in Sri h n h  over period. Other evidence for this hypothesis is the unusuai 
icsid ge-nus P~tmt- studied by bckcll( 1970). The 

Jso as a very favourable habitat for MdrrorYda a d  the 
Nepidae. The GerPib are not as rich in species as in Malaya. Cheog and kmando (1969) 
f~qudl many forest stream fsnns in Malaya. This habitat is much more extensive and varied 
in ~ y a ~ n r i n a s E i  Ladca. 

Aquatic Coleoptera belong to a nuanber of wholly aquatic groups We Dytiscidat, 
Hydroghilidae, HgaJplidae, Gyrinidae and Elminthidae. Haliplidae are poorly represented as 
ia all oroplfa$ regions. 'FbR Dytiscidae and Hydrophilidae are rich in qwcico. The Ekninthidee 
were poorly kmwn but Debeve (1973) hSL6 r d e d  nine species bringing the total to 12 s p i e s  
records tbr Sri Befitand (1973) has described many larvae of aquatic Coleoptera 
induding those sf the s e m u a t i c  goups HeIodidae, Dryopidae, Dascillidae and Lampyridae. 

Mt.ho@ water mites me very common in both standing and running waters only a small 
proportion of the species present in Sri 7Jinka have been recorded so far. TBc l a m  of 
M y ( i l a w h a a  itic on a d  in many aquatic invertebrates. The fmliving adults are 
usually p&Eoiy. H f o n d  an unidentified Hydracarina larva in the oesophagml muscles o f  
fish, Et~oplas mrdmis. 2% unusual location of mite larvae although probably accidentak 
b s  ken noted pvioady in the Soviet Union and U.S.A. 

The number of recorded Hydracarinti is about 40 specie8 (Table 1). It is difl6cult ta, 
estimate the number of s p i e s  actually present in Sri Lanka. But considering the wide variety 
of weedy Waab of both ng and running water types thenumber of species must be quib 
large. 

New Records of Spedea 

ugh the freshwater fauna of Sri Lanka is relatively well known as compared to o t b r  
countries 3n South &st Asia, many species have yet to be recorded and described. This is 
evdemd by the mpaaerous new species and records memthed by the Lund and Vie~ma IWverelty 
+tion$. P;arpaq& (1974) ligtad 56 new records ranging from Tardigada to Hy-. 

I came across six spex5cs hitherto 
, Branchinella kugenwnaensis Iahiknwa 
, Sirnooephalus acutirostrotus (King) 

and Macrothrix sh& Mdhamediev (Cladocera) and Rhinedwptomus indim Kiefer (Copepoda). 

ri (Fig. 4) is a widely distributed ectoproct. It has a chzuacttristic 
hgermmmsis is easily recognized by its much branched second 

frontal appendage (Fig. 7). Strepsoaphabu dichotomw &&x 
ocgphalus species knownfrom Sri Lanka, S. spiniJer Gurney. in that 

the posterior segments of 'the male do not bear spines and the second antenna has its main finger 
). Both these Anostracans are described by Bernioe (1973). 
can be sepatated from all athcr specks of the genus by its aeutely 



Fig .  4-14-New records of freshwater invertebrates from Sri Lanka. 4, Winoblast of Laphopedo& carer< 
from drawing by M. Wiebach; 5, 6, Streptocephalus sinlplex, 5, Antenna 2 of male; 8, Posterior 
portion of mak; 7, Br~cbine l~a  kugemmaensis, Antenna 2 and dorsal append* of male; 
8-10, Macrothrir shadhi; 8, Parthenogenetic female ; 9, Post abdomen of same; 10, Antemule 
of same (After Muklumediev 1963); 11-12 Simocepkalu~ acutirostratm 11, Partheno-ic female; 
12, P& of postabdomen showing claw and basal pecten; 13- 14, Rhinediaptvmus M-ms;  13, 
Taminal m i o n  of male Griefantma; 14, Leg 5 of male. 



pointed head (Fig. 11). It also has a basal pecten in the postabdominal claw (Fig. 12). This 
species h s  been well described by Sars (1896). Macro~hrix shadini was described from the 
Soviet Union by M u w e d i e v  (1963). It can be diagnosed by the structure of the antennule 
and the postabdomen. Rhinediaptomus indicus a common species in South India has been 
described adequately by bjendran ('1973). The diagnostic fXth leg of the male and the terminal 
portion of the " Griefantenna" are illustrated (Figs. 13 and 14). 

Locality data for these new records are as follows : Lophopodella carteri, Udawalawe 
Reservoir, 7. VII. 74. Collector P. B. Fernando : Branchinella ktsgenummsis, Vaddukoddai, 
pond 1974. Collector R. Selvarajah : Srreptocephalus dichotomus simplex, Nochchiyagama 
(Rambewa) Nr. Anuradhapura 15. VI. 74. Collector P. B. Fernando : Simocephalus 
acutirostratus, Kekirawa tank, Kekirawa. 16. VI. 74 : Macrothrix shadini, Pond, Marawila 
I .  VIII. 73. Collector P. B. Fernando for both samples. Rhinediaptomus indictas, "Jaffna " 
1974. Collector R. Selvarajah. 

BIOGEOGRAPHY 

Two recent papem deal with the broad aspects of the biogeography of the Indian Region. 
Croizat (1968) has given a rather unorthodox account which is nevertheless very penetrating 
and pertinent. He considers form-making and combination important factors and dspersal 
in the traditional sense as unimpcrtant in analysing faunal distributions. Mani (1974) considers 
the fauna as consisting of Gondwana elements and intrusive elements of Tertiary and later ages 
of Malaysian, Indo-Chinese and Palaearctic origin. Freshwater fauna by and large belongs 
to groups whch were prominent and widely distributed before the Tertiary. Hence a 

. high proportian of Gondwana forms are to be expected. 

The role of birds in the transport of resistant stages of freshwater fauna has been reviewed 
by Theinemann (1950) and Lomer (1963). Recent faunal introductions in historical times have 
occurred with rice seeds (Fernando 1977). Fish parasites have been introduced with foreign 
fishes to Sri Lanka (Fernando and Hanek 1973). Fox (1965) and Ghetti (1973) have recorded 
over twenty species of extra-European Ostracoda introduced into Italian ricefields. 

Gondwana distributed forms found in Sri Lanka, Africa and South America are quite 
common among freshwater species, eg., Lophopodella carteri (Ectoprocta), Cyclestheria hislopi 
(Baird) (Conchostraca), Ilyocypris (Ostracoda). Also many species are common to Africa 
and Sri Lanka, e.g., Paradiaptomus greeni (Copepoda) and Oncocypris (Ostracoda). Edrnunds 
(1972) cites the genus Kimminntla found in Sri Lanka as a Gondwanaland genus. 

No detailed analysis of the biogeography of the freshwater fauna of the Oriental region 
has been undertaken so far. With the rapid accumulation of systematic data this task is now 
possible. 

Endelmism of freshwater forms has been commented upon by some recent workers in 
groups where the systematics is well worked out. Lieftinck (1965) found no generic endemism 
and a low species endemism in the dragsdy fauna of Sri h k a .  The work of Wroblewski 
(1972) shows a high endemism in the genus Micronecta in Sri Lanka. Of the 55 freshwater 
fishes 9 are endemic to Sri Lanka. These like the Microneeta are inhabitants of small streams. 

Mani (1974) commented on the massive destruction of natural habitats brought about 
by deforestation in India. Fernando (1977) on the basis of evidence of faunal diversity in 
ricefields in South India and Sri Lanka concluded that the elimination of marshes in South India 
could account for the lower faunal diversity in South Indian ricefields. Ira Sri hnka, man has 



created a large number of new t p  of natural habitats (Lakes). Also man activities have 
altered the existing natural habitats. The small stream habitat in Sri h n k a  seems to have been 
the most favourable for evolution of mall stream fishes, stream dwelling Micronecta spp. and 
interstitial Pmrastmacaris. The strems however do not reflect a high degree of suitability 
for the forest stream Gerridae. Cheng tind Fernando (1969) found a richer gerrid fauna in 
forest streams in Malaysia. It is possible that the recent destruction of forests can account 
partly for this difference but the Malayan rain forest may be a more suitable situation for these 
gerrid species. The new niches created by man-made lakes have already been demonstrated for 
fishes (Fernando 1971, 1973). Perhaps invertebrate introductions will also " take " in these 
habitats. 

ECOLOGY OF lFREShFWATER FAUNA 

Although there is now a considerable accumulation of data on the systematics of  
the freshwater invertebrate fauna ecological studies are still very meagre. I shall review the 
literature on the ecology of running waters and discuss standing water based on previous work 
and my own investigations. 1 s M I  also deal specifically with the aquatic fauna of ricefields and 
freshwater fish parasites. 

Rmning Waters 

Rivers and streams comprise the major portion of natural freshwaters in Sri Lanka 
(Fig. 1). In addition, man-made channels for irrigation are quite common and extensive in 
most parts of the country (Fig. 2). Running waters of very diverse type are found. These 
inolude torrential, fast flowing and slow flowing streams. Temporary streams are quite commoc. 
Rivers of varying size and discharge characteristics occur. Some fivers are quite shallow and 
sandy. Others are deep and muddy. Many rivers dry up during the intermonsoonal period 
leaving only small collections of water on their beds. Some details of the physical and chemical 
characteristics and the fauna in running water are given in Brinck et al. (1971), Costa and 
Satrmiihlner (1972) and Weninger (1972). Faunal studies which include ecological notes have 
been based on the material collectedby the Lund University in 1962 and the Austrian-Ceylonese 
hydrobiological mission in 1970. Most of these papers are referred to earlier in the section on 
the freshwater fauna. Costa and Fernando (1967) studied the feedhg relationships of the meso- 
and macrofauna of a small mountainous stream. The Sri Lanka running water fauna is rich 
and varied. Flood and drought d e c t  many running waters dramatically and faunal 
recolonization must play an important part in maintaining the fauna. There is at present a 
considerable amount of literature on the ecology of running waters in the tropics. The 
comprehensive work of Hynes (1970) covers this subject on a worldwide basis. Fittkau et at 
(1968-69) deal with Amazonian freshwaters and Bishop (1973) has done a monograph on the 
ecology of a small Malaysian river. The running waters of Sri L a n k  offer a wide scope for 
research in ecology now that a fair proportion of the fauna has been worked out taxonomically. 

S tandiag Waters 

Practically a11 the stmding: freshwaters in Sri Lanka are man-made or znatt-influenced 
to a high degree. Irrigation reservoirs of whch there are about 10,000 listed (Fig. 3) form the 
major area of standing waters. These " reservoirs " vary in surface sea from a few to about 
7500 hectares. About 50 of these reservoirs have a surface area of over 3M hectares. The 
few flood lakes or villus are shallow expanses of water connected to rivers. Their levels vary 
with river level and they are similar to the V a m  lakes in the Amazon basin. Fittkau et a1 

* 



1968-69 have deracribed them h~azomian lakes. Thcte 1s some saline intrusion into amtat 
standing waters but since tides are smalf this influence is not g ~ t .  Ponds of varying permanence 
are a feature of almost any Sri landscape. Some of these are semi-natural. Others 
have been formed by mans8 agricultural or road building activities. Fernando and Indrasena 
(1969) have given an account of stan- waters and a bibliography of biological studies on these 
habitats in Sri Lanka. These include the earliest limnological studies by Apstein (1907, 1910) 
and more recent investigations by Holsinger (1955a, 1955b), Mendis (1964, 1965), Costa and 
De Silva (196% Fernando (1965) and Fernando and Ellepola (1%9). The ricetield fauna has 
been studed by Weerakoon (1957), Weerakoon and Samarasinghe (1958), Fernando 
(1977). Fernando and Furtado (1975) have compiled a bibliography of refemcee 
to ricefield fauna. The fauna of temporary habitats have been investigated by Fernando (1959, 
1960, 1963b) with special reference ta  colonization. 

During the period 1968-1976 I coUected and studied over 450 samples from 3 19 freshwater 
hahtats in different localities in Sri Lanka. The localities and types of habitats are shown in 
Fig. 15. Samples wexe taken in the small habitats with 20 cm. mouth diameter plankton nets 
and with 25 cm mouth diameter planktonnets in the larger habitats. TWO mesh sizes 25 (6r6pm) 
and 10 (1 57p.m) were used in each habitat usually and the collections pooled and preserved in 
10 % formalin. 

In all about 140 Rotifera, 55 Cladocera and 29 Copepoda species were identified. They 
have aH been described and illustrated in Chengdath and Fernando (1973), Chengalath et d. 
1973, 1975 and Fernando (1974). 379 of the samples (those collected upto 1973) were analpsed 
in detail. This analysis is presented in Table 2. Besides the species of zooplankton (Rotifera, 

. Cladocerra and C o m ) ,  I have analysed the non-arthropod groups, e.g.,Protoma, Ectoproda, 
Oligochaeta and the other arthropod groups, e.g. Wapoda, Ephemeroptera. Each occurrenct 
of a group is considered a single record irrespective of the number of individual species. 

Rivers and streams have the lowest percentage of the total fauna. Small lakes have the 
highest percentage fo!lowed by ponds. Ricefields and miscellaneous man-made habitats are 
poorer in species and groups, while larger lakes and villus have poorer faunas than small lakes 
and ponds. These results refer mainly to fauna in the water column, among vegetation and 
on the surface of the bottom. The poor plankton fauna in streams and rivers is to be expected. 
Ricefields are subjected .to mechanical interference and induced drying and flooding. These 
activities retard the orderly development of the fauna. Villus are subjected to sudden changas 
in the water level. This causes exposure and flooding with consequent interference with animal 
life especially in the littoral zone. Large lakes have less littoral area and consequently art 
poor in littoral fauna. Ponds and small lakes offer the widest range of niches for the fauna 

Certain general features in the species composition of the zooplankton stand out d d ~ .  
Limnetic plankton is poor in species and only three Cladocera, Ceriodo?plvlia coinuta Sans, 
Moina micncra Kurz and Dmphanosoma excisurn Sars are at all common. Diaphmrosoma SBIJS 
Richard and Ghydorus barroisi Richard are also found but less commonly. Only two Cyclopoids, 
Mesocyclops leuckarti(laus) and Thermocyclops crasmr (Fischer) (=hyalinus) occur regularly. 
No calanoid can be considered as common but Phyllodiaptomus annae (Apstein) occurs mast 
often. All the lkaetic z o o ~ e m  are among the ooHlmoner species in t&e littoral and in 
ponds. Daphnia spp. are very rare indeed. Of the two species in Sri Lanka one, L%pWiu 
cephalatta King, was fomd only in two very small ponds. The other D. lnndwJtzi 8ars o c e w d  
in less than 5 % of the samples examined in very small nmbers. Daphnicr spp. form a dominant 
group in zooplanlrtoa in temperate regions. A more d %ailed adyr i s  d the is in 
that of Fernando (1986). 



Fig.15.- Localities in Sri Lanka where zooplankton samples were collected during 
1968-1 974 (After Fernando 1979). 



In any programme of fish culture or introduction,therelative paucity of zooplankton must 
be taken into account. However, till studies on secondary production are done, no estimate of 
the biomass of zooplankton available is possible. Zooplanktonivorous fish are not common in 
tropical freshwaters. Phytoplankton and macrophyte feeding fishes are much commoner 
together with insecrivorous forms. 

Some general comments can' be made on faunal groups and particular habitats. 
Rhabdocoeles are relatively common, while ectoproct resting stages are rare. Temporary habitats 
expecially in the Northern dry zone are rich in Conchostraca and Anostraca. 

Ricefield ecology 
Ricefields cover extensive areas in Sri Lanka (0.65 million hectares). They serve as 

habitats for a wide range of aquatic invertebrates which are planktonic, nektonic and benthic 
in habit. kcefields besides producing the staple cereal crop in Sri Lanka have a potential for 
fish culture. Also the aquatic invertebrates play an important role in influencing the yield of 
rice directly by acting as pests or indirectly by positive or negative effects on the yield through 
their biological activities. Fernando (1977) has discussed the ecology of ricefields in Soutlz 
East Asia, and Fernando and Furtado (1975) have comp~led a bibliography of references to the 
aquatic fauna of ricefields in the world. A diagramatic representation of the ricefield eco-system 
is shown in Fig. 16. 

The ecology of Sri Lanka ricefields has not been investigated to any great extent as is the 
case elsewhere, but Weerekoon (1957) and Wezrekoon and Samarasinghe (1958) studied the fauna 
and the population dynamics and density of the aquatic benthic fauna. From data collected 
in South East Asian rice-fields, I compiled Table 3.  It gives the relative diversities of ricefield 
faunas in some South East Asian countries. The Sri Lankan ricefield fauna is diverse as compared 

. to that of South Indian ricefields. This is attributable partly at least to the lack of refuges in 
the form of marshes in South India. Marshes constitute an integral part of the natural 
ecosystem where many aquatic spzcies can survive and recolonize areas where the fauna has been 
eliminated by adverse conditions. Table 2 gives the faunal diversity of ricefields as compared 
with other freshwater habitats. The diversity is lower than that of small lakes and ponds. 
This is due to the temporary nature of the riceficld habitat and the interference caused by 
ploughil~g and irrigztion. 

The biological activities of the aquatic invertebrates in ricefields have been shown to 
have beneficial effects on the yield of rice through weed control and organic enrichment. 
Biological control of some pzsts may also be possible using aquatic invertebrates. The study 
of the ecology of the ricefield may, therefore, have some important practical benefits. 
Freshwater fish parasites 

A wide spectrum of invertebrates psrasitise freshwater fishes. Some of them cause 
epiz~otics both in wild and cultured fishes. The role of fish parasites in tropical freshwaters 
has, however, been poorly investigated. With the growing importance of freshwater fish as 
human food in South East Asia, fish par;tsitology will no doubt assume an important role. 
Fig. 17 shows the types of parasites and their location in fish. Fernando et al. (1972) have 
produced a manual on the methods used in the study of fish parasites. Some common parasites 
are also illustrated. 

The introduction of foreign fish spccies for culture or into open waters often results in 
the introduction of fish parasites too. Fernando and Furtado (1963) and Fernando and Hanek 
(1973) have shown that cestodes and parasitic copepods have been introduced into Sri Lanka 
freshwaters with imparted fish. Strict quarantine measures can prevent further parasite 
introductions. 
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!hmmaq and Discussion 
The freshwater fauna of Sri h k a  is better known taxonomically than that of any otbr  

country in South 5 t  Asia. Perhaps it is better known than that in any other tropical country in 
the world at present. There is available a comprehensive coverage of the fama in " A guide 
to the freshwater fm4m of Ceylon " and its four supplements. Many recent papers on freshwater 
invertebrates have been based on material ~ l lec ted  by the Lund University and the 
Austrian-Ceylonese hydrobiological expeditions to Sri Lanka and my own collections. 
However, maay freshwater invbrtebrates renwiu unrecorded Ehnd mdescribed. The ecology of 
the freshwater invertebrate in the various aquatic ecosystems is still in its infancy in Sri bh 
With iacreasing.knowledge of the fauna, such investigations will become more and mQre feipsible. 

The freshwater invertebrate fauna of Sri Lanka is rich and varied. It is typical 
in composition for a tropical continental island. Biogeographically there is a strong GwoItQwm 
component with a i m  mainly with South India, Africa and Malaysia. The mountain 
stream fauna is similar to that of the fa- in similar situations in India. A &tailed 
biogeographic analysis of the fauna is now wssible. This should give some interesting resat6 
of the distribution of individual species and groups of invertebrates. 

Freshwater habitats are varied and numerous. Although most habitats are either 
man-made or man influenced there is still a relatively rich invertebrate fauna. The small st- 
habitat seems to have been t b  most favourable. It has many endemics. Man-made Ides we 
now of considerable economic importance for fuh production. The study of their limnology 
is, therefore, of practical value. Limnological studies are now more feasible with the increase. 
knowledge especially of the zooplankton. Benthic animals, however, remain poorly bnown. 
Two'other areas of study having practical implications are the ecology of ricefields and the role 
of fish parasites. With the increase of population, human influence on freshwater habitats has 
increased dramatically. The effects of pollution on the freshwater fauna is an added hazard. 
n e  result of these cumulative influences will be to reduce the diversity of the fauna. Attempts 
must be made to keep these destructive effects as low as possible. 

Sri Lanka is perhaps ripe for the establishment of a centre for the study of tropical 
limnology and fisheries. The freshwater fauna is relatively well known and there is an a b ~ b c e  
of different types of running and standing waters. Because of its small size and good sptem of 
roads, access to most parts of the country is easy. Much of the past work on systematics 
and ecology of the freshwater fauna has resulted from the exertions of scientists outside the 
country. While sophisticated systematics might still be limited due to lack of local expertise 
and facilities, ecological work can only be done thoroughly in the local setting. Sri 
possesses an abundance of freshwater resowees. The potential for food production and recre- 
ation ofthese resources can be exploited by sound ecological uook and scientific ~ n t .  
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Dr. D. M. Davies, =Master University, Hamilton, Ontario brought to my notice two 
papers on Sirnulidat? which are relevent to t h s  paper : 

Croskey, R. W. (1974) - " Family Shulidae in A catalogue of Diptera of the 
Oriental region. " Vol. 1. Suborder Nematocera by 
Delfinado M. D. and Hardy, D. E., pp. 1-618. Univ. 
Hawaii. Press. 

Davies, L. (1%8) - A key to the British sjxcies of Simulidae (Diptcm) in 
the larval, pupal and adult stages. F.B.A. Scientific 
Publications 24, 125 pp. 

Duasart (1974) has reviewed the ecology of inland waters of South East Asia. The 
Sri Lanka fauna is mentioned a number of times. Unfortunately the more recent work has not 
b ~ ~ n  incorporated. The review nevertheless is a useful addition to the meagre contributions at 
present to the freshwater ecology of this region : 

Dussart, B. W. (1974) -- " Biology of inland waters in humid tropicd Asian 
k l 8 e ~ d l  Resources Research " UNESCO 12, 331-353 

One of the papers inadvertently omitted is Fernando, C .  H. (1960), "The fmhwater 
crabs (Potamonidae)," Ceylon J.  Sci. (Boi. Sci.), 3, 19 1-222. Ths paper deals with the ecology 
of the Sri Lanka species. There are relatively few papers on the ecology of this group anywhere 
in the world. In Sri Lanka ecological studies on freshwater fauna are still very meagre, hence 
bhis paper is worth noting. 



I N D E X  

AEOMSOMATIDAE : 179,232 Abaria margaritifera : 189 

ACANTHOCWLA : 173,176,223,401,404, 416 
Acanthocyclops vernalis : 249,250,252 

Acanthosentis > 176 

Aciagrion occidentale : 186 

Acisoma panorpoides : 187 

Actinolaimus : 177,202 

Act inurus : 212 

Actitis hypoleucos : 378 

Adicella agastya 
Adicella biramosa 
Adicella ino 
Adicella najas 

Aedes aegypti 194,207 
Aedes albolateralis : 194 
Aedes alboscutellatus : 194 
Aedes aureostriatus var.greeni : 194 
Aedes aureostriatus var.kanaranus 
Aedes butleri 
Aedes chrysolineatus 
Aedes gubernatoris 
Aedes harveyi 
Aedes indicus 
Aedes . jamesi 
Aedes laniger 
Aedes lankaensis 
Aedes longirostris 
Aedes macdougalli 
Aedes medipunctatus 
Aedes niveus 
Aedes covalbopictus 
Aedes ostentatio 
Aedes pallidostriatus 
Aedes pipersalatus 
Aedes pseudomediofasciatus 
Aedes pseudotaeniatus 
Aedes reginae 
Aedes scatophogoides 
Aedes seculatus 
Aedes simplex 
Aedes spermathecus 
Aedes stenoestms 
Aedes taeniorhynchoides 
Aedes thornasi 
Aedes vexans 
Aedes vittatus 
Aedes w-albus 
Aedes yerburyi 

Aeolosoma bengalense 
Aeolosoma hemprichi 
Aeolosoma ternarium 

AESCHNIDAE : 184,185,187 

Aethaloptera sexpunctata : 189 

Aethriamanta brevipennis : 187 

Agapetus anuragoda 
Agapetus ayodhia 
Agapetus hanumata 
Agapetus ohiya 
Agapetus rama 
Agapetus rawana 
Agape tus rud i s 
Agapetus sita 

Agraptocorixa hyalinipenis : 263 

Agriocnemis famina 
Agriocnemis pygmaea 

AGRIONIDAE 

Alcedo athris taprobana : 378 
Alitropus typus : 227, 258, 341, 343.405 

ALLOEOCOELA : 209,210 

Allonais inaequalis 
Allonais rayalaseemensis 

Alona : 245,246 

Alona cf. guttata : 274 
Alona guttata .: 245 
Alona cf. harpularia : 240,245,274 
Alona monocantha : 240,245,274 
Alona pulchella : 240,245,274 
Alona punctata : 240,2G5 
Alona nr. guttata : 240 
Alona setulosa : 2L0,245,U6,274 

Alonella excisa : 241,245 

Alonopsis orientalis 
Alonopsis sinhalensis 

Amaurornis phoenicurus phoenicurus : 378 

Amblypharyngodon melittinus : 371 

AMPHIBIA : 177 

Amphiops : 171,267 
Arnphiops gibbos : 265 

WHIPODA : 224,401 ,205 

Amphipsyche indica : 189 

AMPHIZOIDAE : 267 

Anabas testudineus :178,370,. 371 

Anax guttatus 
: 179 y2I7. A- immaculifrons 

: 217 Anax indicus 
: 179 

Ancylodiscus jaini 



Anc~~ocephalus aequalis ::175 
Aneyrocephalus daniconii : : 176 
Ancyrocephalus danionis : 175 
Ancyrocephalus esomi & etropli : 175 
Ancyrocephalus heteranchoris : 175 
Ancyrocephalus kirtisinghei : 175 
Ancyrocephalus rasborae : 175 
Ancyrocephalus tripathi : 175 

Ancyronyx quadriplagiatus 

Anguilla 

Anguilla bicolor 
Anguilla nebulosa 

Anhinga melanogaster 

ANISITSIaLIDAE 

Anisocentropus amulicornis 
Anisocentropus brevipennis 
Pnisocelntropus decipens 
Anisocentropus immunis 
Anisocentropus ittikulama 

Anisogomphus solitaris 

Anisops 

Anisops ali 
Anisops barbata 
Anisops batillifrons 
hisops bouvieri 
Anisops breddini 
Anisops crinita 

, Anisops exigera 
Anisops extendofrons 
Anisops nivea 
Anisops occipitalis 
Anisops projectus 

ANISOPTERA 

' ANNELIDA : 173 , 179,223,401,404,414,415 

Anopheles : 207 

Anopheles aconitus : 194 
Anopheles aitkenii aitkenii : 194 
Anopheles annandalei interruptus : 194 
Anopheles annularis : 194 
Anopheles barbirostris : 194 
Anopheles culicifacies : 194 
Anopheles elegans : 194 
Anopheles fluviatilis : 193,194 
Anopheles gigas : 194 
Anopheles gigas var. refutans : 194 
Anopheles gigas var. simlensis : 194 
Anopheles hyrcanus : 194 
Anopheles insulaeflorum : 194 
Anopheles jamesi : 194,207 
Anopheles kawari : 194 
Anopheles mculatus : 194 
Anopheles nigerrimus : 194 
Anopheles pallidus : 194 
Anopheles pediotaeniatus : 194 
Anopheles pseudobarbirostris : 194 

Anopheles ramseyi 
Anopheles subpictus 
Anopheles tesselatus 
Anopheles vagus 
Anopheles varuna 

ANOSTRACA : 179,223,238,401,404,406,412 

Antocha salikensis : 192 

Anuraeopsis : 298 

huraeopsis coelata : 295,298,299,325,335 
Anuraeopsis fissa : 295,298,299,325,335 
Anuraeopsis navicula : 211 

Apsilochorema diffinis : 188 

ARACHNIDA : 167,275 

ARAEOLAIMIDA : 177 

Ardea cinerea rectirostris : 378 

Ardeola grayii 
Ardeola ibis coromanda 

Argulus : 341 

kgulus f oliaceus 223,341,343 t 344 
Armigeres aureolineatus : 194,206 
Armigeres magnus :. 194 
Armigeres omissus : 194 
Annigeres subalbatus : 194 

Arrenurus caviger : 271,272,273,275 
Arrenurus ceylonicus 167,215,272 
Arrenurus congener t 167.21 6,271,272,273 
krenurus gottlandicus : 216 
Arrenurus liberatus : 216,271,272,273 
Arrenurus madaraszi :168,215,271,272,273 
h-renurus oriental% s : 168,215,271,272,273 
Arrenurus rostratus 168,215.272 
Arrenurus rowti : 272 
Arrenurus sinhalensis : 168,215,272 

ARTHROPODA : 163,173,179,274 

ASCARIDINA : 177 

Amearis : 177 

Ascelopios annandalei : 262,264,275 

Asellus : 224 

ASPIWBOTHREA 1 74,223 , 400 

Aspidogaster ' : 174 

Aspidogaster indicus : 200 

Asplanchna : 297 
Asplanchna brightwelli : 211,293,297,298 

325,335,339 
Asplanchna priodonta : 293,297,298,325 

335 
Asplanchna sieboldi 



ASPLAVCIWIDAE 

Asplanchnopus 

Asplanchnopus multiceps : 211,219,293,297 
298,325,335 

Atalophlebia annulata 
Atalphlebia fasciatus 
Atalophlebia femoralis 
Atalophlebia taprobanes 

Atherix 

Atherix labiata 

Athripsodes isurumuniya 

Athripsodina martynovi 

Atthyella 

Attheyella cigalensis 

Atya spinipes 
Atya typus 

ATYIDAE : 163,222, 404 

Aulopho~s furcatus 
Aulophorus hymanae 

AXONOPS I DAE : 272 

Axonopsis : 272,273, 275 

BAETIDAE ,: 182,183 

Baetis conseutus : 183 
Baetis feminalis : 183 
Saetis solidus : 183 

Baliotrichia gunrluhela : 188 
Baliotrichia hinipitigola : 188 
Saliotrichia medipitigola : 188 
Baliotrichia udawarama : 188 

Bathyonchus : 177 

Sathyonchus indicus : 202 

BDELLOIDEA : 223 ,400 ,402 

Bdelloid Rotifera 210,232 

Bellamya ceylonica : 370 

Belontia signata : 371 

BELOSTOKATI DAE : 261 

Berosus : 265,267 

Bezzia indecora : 196 

Biapetura affinis : 241,245,246,27.4 

Biapetura cf. intermedia . : 240,245 
Biapetura karua : 241,2L5 
Biapetura verrucosa : 241,245 

, Bidessus : 191 

BLEPHAROCERIDAE : 192,196,224,401 , 405 
Bosmina : 225,226,237,2Q,245,274 

Bosmina longirostris 223,237,242 

BOSMINIDAE 237 , 242,246,404 
Bosminopsis dietersi 237,242,245,274 

BOTHRIOCEPHALIDAE : 175 

Bothriocephalus gowkongensis :175,201,223 
225,344,377,402 

Brachinella kugenumaensis 406,407,408 

BRACHIONIDAE : 211,295 

Brachionus : 299, 300, 307, 322, 339, 356 

Brachionus angularis :210,211,295,299,325 
335,339 

Brachionus bidentata : 330,.335 
Brachionus bidentata cf. adorna : 327 
Brachionus budapestensie : 210, 211, 295 

325,335 
Brachionus calyciflorus : 211,295,299,300 

325,335 
Brachionus caudatus : 211,295,300,322 

325,335,339 

Brachionus caudatus var. aculeatus : 295 
300,301,325,335 

Brachionus diversicomis : 210,211,338 
Brachionus donneri : 295,300,301, 302,322 

325,335,339 
Brachionus falcatus : 211,295,300,301,325 

335,339 
Brachionus forficula :211,295,301,302,303 

325,335,339 
Brachionus leydigi : 295,303,325,335 
Brachionus nilsoni :295,303,304,305,322 

325,335 
Brachionus patulus :210,211,295,302,305 

325,335,339 
Brachionus plicatilis : 327,330,335 
Brachionus quadridentatus:211,295,303,3QL 

325,335,339 
Brachionus rubens : 211,295,303, 304, 325 

335 
~rachionus sessilis : 295,303,304,322,325 

335,339 
Brachionus urceolaris : 219,295, 303, 304 

305,3259335 
Brachionus urceus : 295,303,304, 305, 325 

3 2 c  

Brachydiplax sobrina : 187 



~rach~themis contarninata : 187 eephalodella forficula : 295,310,325,335 
Cephalodella gibba 

: 224,225, 401 
: 295,310,325,335 

BRACrnA 
CERATOPOCONIDAE : 224,LOl 

Bradinopyga geminata : 187 
Cercometus fumosus : 261 

BRANCHIOBDELLIDAE : 223*2259 Lo? ~ercometus strangulatus : 261 

BRACHIOPODA 228 ,404 
Ceriagrion cerinorubellum : 186 

BRANCHIURA :222,223*341 pLW *LO5 Ceriagrion coro-tielianum : 186 

Bucephalus : 174 
Ceriodaphnia 

: 200 
226 

Bucephalus tridenticularia 
Ceriodaphnia cornuta 163,236,242,356,410 

Burhinus oedicnemus indicus : 378 Cerioclaphnia dubia 242 
Burmagomphus pyramidalis sinuatus : 187 Ceriodaphnia quadrangula : 236,242,245,246 

Ceriodaphnia rigaudi : 163 

C Cerithidea fluviatilis : 234 

C AENIDAE 
Ceylonothelphusa 

: 182 

Caenia : 204 Ceylonothelphusa inflatissirna : 259 
Ceylonothelphusa rugosa : 259 

Caenis perpusilla : 83 Ceylonothelphusa sorror : 259 
CALAMOCERATIDAE : ' 89 C~ylonotrema colombensis : 175 

CALANOIDA ~249~254,255 .256*275i405 Chaetogaster crystallinus 
414,415 : 217 

Chaetogaster diastrophus : 217 
CAMPT"ERYG1DAE 84*1 85 8 86 Chaetogaster langi : 217 

Calyptopogon gibbosa 

CWLLANIDAE 
Camallanus 

Camallanus ceylanicus 
Camallanus ceylonensis 

C ANTHOCAMPTIDAE 

Canthocampus 

Canthydrus 

Canthydrus pseudornorsbachi 

Carassius carassius 

Cardiocladius ceylanicus 

Caridina 

: 196 
Chanrna orientalis 

: 177 

: 177 Chanos 

: '03 Chaoborus 
: 178 

Chaoborus asiaticus 
: 252,254 

Chela laubuca 
: 253 

Chimarra actinifera 
: 2659267 Chimarra akarawitta 

: 217 Chimarra nuriceps 
Chimarra auricoma 

371 Chimarra ceylanica 
: 195 Chimarra circularis 

Chimarra confusa 
: 2279258 Chimarra godagama 

Caridina gracilirostris : 163 Chimarra lanlcana 
Caridina nilotica var. zeylanica : 163 Chimarra lewisi 
Caridina sinhalensis 

Caridinicola platei 

: 227 Chimarra sandhamma 
Chimarra sepulchralis 

: 230 Chkmarra uvana 
CARYOPHYLLIDAE : 175 Chimarra wiherawela 

Catenula 

Catla 

Catla catla 

Cathypna 

Cephalodella 

: 21 79230 CHIROWOMIDAE 192,195,224 401 , LO& 

: 355 Chironomus allothrix 
: 343 Chironomus elatus 

Chironomus fuscitarsus 
: 212 Chironomus gloriosus 
: 31 0 Chironomus heptatomus 



Chironomus nigromarginatus : 195 
Chironomus perichlorus : 195 
Chironomus praetiosus : 195 
Chironomus stratipennis : 195 
Chironomus sumptuosus : 195 
Chironomus superbus : 195 
Chironomus variicornis : 195 

CHLOROCYPHIDAE 

CHROMODORIDA 

Chrysomelids : 164 b 

Chrysotrichia aranura : 188 "; 
Chrysotrichia dotalugola : 188 . 
Chrysotrichia hapitigola : 188 
Chrysotrichia hatuagola : 188 

Chydorus : 243, 246 

Chydoms barroisi : 243,245, 410 
Chydoms ceylonicus : 242,243,245, 246 
Chydorus eurynotus : 243, 245 
Chydorus parvus 243, 245 
Chydorus sphaericus : 245 
~hydorus ventricosus 2L3, 245 

Cirrhina : 355 

Cloeon : 204 

Cloeon marginale : 183 

Clypeodytes bufo : 191 
Clypeodytes griseoguttatus : 191 

Coelopus : 212 

COENACRIIDAE : 186 

Coenagrion malayanum : 186 

Collotheca : 317 

Collotheca ornata natans 296,315, 317 
325,335 

Collurella 

COLURELLIDAE 

CONCHOSTRACA : 223,225,233,238,274, 401 
404,408,412,414,415 

CONOCHILIDAE : 211,296 

Conochiloides : 320 

Conochiloides dossuarius : 296,320, 321 
325,335 

Conochiloides natans : 296,320,321,325 
335 

Conochilus :'319 

Conochilus hippocrepis 21 1,338 
Conochilus unicornis : 296,319,320, 325 

335 

Conosia irrorata 
Conosia minuscula 

Copelatus ceylonicus 
Copelatus freudei 
Copelatus horni 
Copelatus irinus 
Copelatus pusillus 
Copelatus tenebrosus 

COPEPODA : 21 3,222,223,224,225 , 226, 249 
250,25t 9253,255,256,274, 341 
4 0 1 , 4 0 4 ~ 4 ~ ~ ~ 4 ~ 6 ~ ~ ~ ~ ~ 4 ~ ~ ~  414 
415,416 

Copera marginipes : 186 

CORDULI IDAE : 184,185, 187 

Corethrella : 205 

Corethrella inepta : 193 

CORETRRIDAE : 192 

CORIXIDAE : 164,181,209,214,225,260 
263,405 

Craspedacusta sowerbyi : LO2 

Cr?tilla lineata calverti : 187 

Crocothemis servilia : 187 

CRUSTACEA : 163,179,213,215,223,235 
274,341r3U,395,40l,404 
414,415 

Crustaceans 

.Cryptobates raja 



CRYPTOCERATA 

Cryptolabis pollicis 
Cryptolabis triquestra 

Ctenascroscelis ochripes 

Ctenopharynydon idellus 

Culex bahri 
Culex bailyi 
Culex barraudi 
Culex bitaeniorhynchus 
Culex brevipalpis 
Culex campilunati 
Culex castrensis 
Culex cinctellus 
Culex e d d s i  
Culex epidesmus 
Culex fatigans 
Culex fragilis 
Culex fuscanus 
Culex fuscifurcatus 
Culex fuscocephalus 
Culex gelidus 
Culex halif axi 
Culex infantulus 
Culex malayi 
Culex mammalifer 
Culex mimulus 
Culex minor 
Culex minutissirnus 
Cule? nigropunctatus 
Culex pallidothorax 
Culex pipiens quinqmfasciatus 
Culex raptor 
Culex rubithoracis 
Culex shebbearei 
Culex sinensis 
Culex spathifurca 
Culex tritaeniorhynchus 
Culex uniformis 
Culex vorax 

: 261 Cyclomorphosis : 307 

: 192 CYCLOPOIDA : 249, 250,251,253,274,405, 414 
: 192 L15 

CULICIDAE : : 192,193,222~224,4ol,405 

CULICINAE : 193,194 

Culicoides anophelis : 196 
Culicoides bilobatus : 196 
Culicoides ceylanicus : 196 
Culicoides flaviscutatus : 196 
Culicoides paraflavescens : 196 

CURCVLIONIDAE : 164, 165,171 

Cybis ter : 215,267 

Cybister prolixus 
Cybister sugillatus 

Cyclestheria hislopi 233, 238,408 

Cyclogomphus gynostylus : 187 

Cyclopoids : 410 

Cylindrostethus bituberculatus : 181 
Cylindrostethus nietneri : 181 
Cylindrostethus productus 181 , 264 

Cyphon affinis : 165 
Cyphon flavescens : 165 
Cyphon infuscatus : 165 
Cyphon ovalis : , I 6 5  
Cyphon pictus : 165 
Cyphon rufithorax : 165 

Cypreeta globulus 
Cypreeta minna 

Cypria pwpurescens 

Cypriceruw reticulatus 

Cypridopsis assinilis 
Cypridopsis globosa 
Cypridopsis mmorata 

CYPRINIDAE 

Cyprinotus cingalensis : 180 
Cyprinotus dentatomarginatus : 180 

Cypris furfuracea 
Cypris gramulata 
Cypria helyi 
Cypris Lwcata 
Cypris monflifera 
Cypris subglobosa 
Cyp~is tenuicauda 

Dactylocladius ceylanicus : 195 

Dactylogyroides : 174 

Dactylogyroides bimaculati : 175 
Dactylogyroides nacracanthus : 175,200 
Dactylogyroides vittati : 175 

Dactylogyrus : 174 

Dactylogyrus aequipinnati : 175 
Dactylogbyrus curiosus : 175 
Dectylogyrus dorsalis : 175 
Dactylogyrus fernandoi : 175 
Dactylogyrus longicirrus : 200 
hctylogyrus saranae : 175 

Dadaya macrops : 244,245 

hnio aequipinnatus : 175,370,371 

Daphnia 2Z"7356,401,404,410 



Daphnia carinata : 236,242,246,356 
Daphnia cephalata : 410 
Daphnia lumholtzi : 236,242,356,470 
Daphnia magna : 223,226 
Daphnia similis : 356 

DAPHNIDAE 

DASCILLIDAE 

DKAPODA 

Dendrocygna javanica : 378 

Dero cooperi 
Dero nivea 
Dero sawayi 

Diacyclops languidus : 249 
Diacyclops cf. languidus 250,252,274 
Diacyclops nanus : 250 

Diaphanosoma . : 2L5 

Diaphanosona bachyurum : 304 
Diaphanosoma exciswn 236,242,304,356, 410 
Diaphanosoma sarsi 236,242,410 

Diaphorocoris punctatissirnus : 261 

Dibezzia ceylonica : 196 

Dicranomyia absens : 192 
Dicranomyia columbina : 192 
Dicranomyia fascipennis : 192 
Dicranomyia subtesselata : 192 

DICRANOPHORIDAE : 211,296 

Dicranophorus : 212,316 

Dicranophorus robustus 21 1,296,315,316 
325,335 

DICTYOPTERA : 405 

Diglena : 212 

Dineutes indicus :164,171 

Dinocharis , :  212 

DIOCTOPHYMIDA : 178 

Diplectrona kirimaduhela : 189 
Diplectrona maligna : 189 
Diplectrona papillonacea : 189 

Diplectronella taprobanes : 189 

Dipleuchlanis : 307 

Dipleuchlanis macrodactyla : 295,308,309 
322,325,335 

Dipleuchlanis propatula : 295,308,309, 
325,335 

Diplocodes nebulosa : 187 

Diplocodes trivialis : 18'1 

Diplodontus silvestrii : 198,21 5s272 

Diplogasteroides 177,202 

Dipseudopsis horni : 188 
Dipseudopsis morosa : 188 
Dipseudopais stellata .: 188 

DIPTERA 192,224, 401,422 

Dissoura episcopus episcopus : 378 

Dixa : 205 

Dixa zeylanica : 195 

DIXIDAE : l73,192,195,224,40l,@5 

Dolichopaza guttunalis : 192 
Dolichopeza palifera : 192 
Dolichopeza sinhalica : 192 

Donacia delesserti 
Donacia javana 

WHYLAIMIDA 

Dorylaimus 

Dorylaimus stagnalis : 202 

Dragonflies r 185 

Drepanosticta adamsi 
Drepanosticta austeni 
Drepanosticta brincki 
Drepanosticta digna 
Drepanosticta fraseri 
Drepanosticta hilaris 
Drepanosticta lankanensis 
Drepanosticta montana 
Drepanosticta nietneri 
Drepanosticta sinhalensis 
Drepanosticta submontana 
Drepanosticta subtropica 
Drepanosticta tropica 
Drepanosticta walli 

DRYOPIDAE : 164,166,167,169,406 

Dryopid larva : 171 

Dug'esia : 209,217,218,230 

Dugesia aborensis : 218 
Dugesia andarnenensis : 209 
Dugesia annandalei : 210 
Dugesia burmaensis : 210 
Dugesia gonocephala 209,218 
Dugesia nannophallus 230,325,402 



Dunhevedia crassa : 244,245 
Dunhevedia s e r r a t a  : 2 4 , 2 4 5  

Echinisca capensis 239,2b5, 246,244 
Echiniscus (Bryodelphax) tatrensis:23? 
Echiniscus (E.) ba i s  : 231 
Echiniscus (E.) calvus : 231 ' 

Echiniscus (E.) cr ibosus : 231 s n 4  
Echiniscus (E.) dubosci : 231 
Echiniscus (E.)  quadrispinosus : 231 
Fxhiniscus (E.) r e t i c u l a t u s  : 231 
Echiniscus (E.) sp in iger  : 231 

Economus ceylonicus 
Economus duthagamini 
Economus helakanda 
Economus hinayana 
Economus indicus 
Economus lohapresada 
Economus pusanus 
Economus sadhatissa 
Economus t ene l lu s  
Economus vaharika 
Economus vahasada 

Ectocyclops phaleratus 250,252 

ECTOPROCTA : 223,400,402,406,408,410 

E g p t t a  a lba  modesta : 378 
Egretta  garze t ta  ga rze t t a  : 378 
Egretta  intermedia intermedia : 378 

Eimeria : LOO 

Elaphiodella bidens decorata : 253,254 
Elaphiodella grandid ier i  : 253,254 

Elattoneura bigeminata : 260 
Elattoneura caesia : 186 
Plat toneura c e n t r a l i s  : 186 
Elat toneura leucostigma : 186 
Elattoneura tenax : 186 

ELMIDAE : 16~,166,167 

Elmid l a rva  

ELMINTHIDAE 

Enallagma parmm : 186 

Encentridophorus horvathi  : 21 5,269,272 
273 

Encentridophorus sp in i f e r  : 272 

Eni thares  : 213 

Enithares abbreviata : 213 
Enithares c i l i a t a  : 213,263 

Enithares simplex : 213,263 
Enithares tempeltoni : 213 

Enochrus 

ENOPLIDA 

EPALLACIDAE : 18L,185,186 

Ephemera supposita 
Ephemera vulgata 

Ephemerella i g n i t a  : 204 

EPHrnELLIDAE 

EPHEMERIDAE 

Ephemeropteran fauna : 405 

Ephoron indicus : 183 

Epiphanes : 212 

Epiphanes macrourus : 211,338 

Epiphragma kempi : 192 

Epopthalraia v i t t a t a  cyanocephala : 187 

ERGASILIDAE : 341 

Ergas i lus  : 213,341 

Ergasi lus ceylonensis : 252,253,-341,342 
Ergasi lus msndisi : 252, 341,342 

Erioptera orna t ipes  : 192 

Esomus danrica : 175,371 

Etroplus maculatus ' : 371 
Etroplus sura tens is  : 175,235,35&,355,3y 

,370,371,377,37 33l 
384 , 288.4o2.402 

Eubosrnina coregoni : 237,242 
hbosmina longispina : 237,246 

Eubrianax 165,166, 167,169 
171,266, 267 

WCHLANIDAE : 295 

Euchlanis : 307 

Euchlanis d i l a t a t a  : 211,295,307, ,308 
325,335,339 

%chianis  inc isa  : 295,308,325, 335 
Euchlanis meneta : 328,330, 335 
Euchlanis oropha : 295,308,325, 335 

Eucyclops s e r d a t u s  : 250,252 

Eudactylota eudactylota : 328,330,335 



Ehdiaptoaus cinctua : 254,255,275 
Eudiaptomus d r i e sch i  254,255 
Eudiaptomus l e a h o l t a i  254 
Eudiaptomus s inhalens is  254 

Eupi lar ia  s inhal ica  1 92 
Eupilaria taprobanha 192 
Eupilaria thymntoa 192 

Euscelimena gav ia l l a  405. 

Eustrongylides : 178,203,377 

Fica lb ia  chamberlaini chamberlaini : 195 
Ricalbia chamberlaini clavipapus : 195 
Fica lb ia  hybrida : 195 
Fica lb ia  intermedia : 195 
Fica lb ia  lueoneasis  : 195,207 
Ficalbia minima : 195 

F i l i n i a  : 317,356 

F l l i n i a  carnasceh : 296,317,318,322 
325,335 

F i l i n i a  longiaeta : 296,317,318,325 
335 

F i l i n i a  opolienais  

F i l i n i a  p e j l e r i  : 296,317,318,325 
336 

F i l i n i a  te rminal i s  : 296,317,316,325 
336 

FILINIDAE : 296 

Fish l i c e  : 405 

Floscularia : 319 

Floscularia r ingens : 296,319,320,325,336 . 

FLOSCULARIIDAE : 211,296 

Forcipomyia 
Forcipomyia 
Forcipomyia 
Forcipomyia 
Forcipornyia 

ca l ca ra t a  
n i r t i p e s  
j acobsoni 
longicalcar  
noc t ivaga 

Forcipomyia orna t ic rus  
Forcipomyia semipilosus 
Forcipomyia s imulms 
Forcipomyia te t rac lada  
Forcipomyia theobromae 

GASTROP9DA : 223,401 

GAS'PROTRICHA : 2231225,400 

Cast ro t r ichs  : 402 

Geranomyia f l e t c h e r i  : 192 
Geraraomyia geni ta lo ides  : 792 

CJBBIDwE : 163,181,214,263,405,406,409 

GFRRINAE : 264 

Gerris ade l a id i s  : 264 
Gerris p e t o r a l i s  : 264 

Clochidia : 234,235,416 

Glossogobius g i u r i s  :178,343,370,371,377 

GMSSOSCOLICIDAE : 232 a 

Goera k a t u g a k d a  : 190 
Gcmra katugasastota : 190 
Goera k i r i lagoda  : 190 
Gmra psagcda : 190 
Goera d p i n a  : 190 

COERIDAE : 190 

Goerodes fusca ta  : 190 
Coerodes kanda : 190 
Goerodes m s t e l l i n a  : 190 
Goerodes p isc ina  : 190 
Goerodes punda : 190 
Goerdee  urs ina  : 190 

GOMPH IDAE : 184,185,187 

Camphidfa p w s o n i  
Gonomyia conchiformis 
Gonomyia hedys 
Conomyia lanka 
Gonomyia pe r s imi l i s  
Conomyia p i c t a l i s  
Gonomyia p l l i c i s  
Gonomyia rohma 
Gonomyia serendibensis  

Craptoleberis  t e s tud ina r i a  : 242,2U,245 
246 



Grimaldina brazzai Heliogomphus ceylonicus : 187 
Heliogomphus lyratus : 187 
Heliogomphus nietneri : 187 
Heliogomphus walli : 187 

Guignotus flammulatus 
Guignotus inconstans 

IIELMIDAE 

Helmis 

Helmis foveicollis 

Cunungiella madakumbura 
Gunungiella nietneri 

Gurnella raphaelis 239,245,246 

Gurneyella odiosa : 2j9,245 

Gymnates cyanea 
Gymnates kandyana 
Gymnastes maya 
Gymnastes simhale 

Helotrephes kirkaldyi 

HELOTREPHIDAE 

Hemianax ephippiger : 187 
GPMNOCERATA 

Cynacan tha 

GYRINIDAE : 1~,166,167,169,267,406 Heteromysis proxima : 226,258 
Heteromysis zeylanlca : 226,258 

Gyrinid pupa : 171 
H' 

HAEMOGREARINA : 173 
Heteropneustes fossilis : 173,178,343,373 

371 ,378 381 ,389 
FIETERoPTwA : 2~,216,262+26&274,405 Haliaetus leucogaster : 378 

Hexarthra : 212,318 Haliestar indus indus : 378 

HALIPLIDAE : 164,166,167,267,406 Hexarthra intermedia : 296,317,318,319 
325 336,339 

Hexarthra mira : 21 2,296,317,319,325,336 Halobates flaviventris 
Halobates formidabilis 
Halobates germanus 
Halobates micans Hexatoma albonotata 

Hexatoma badia badia 
Hexatoma crystalloptera 
Eexatoma ctenophorldes 
Hexatoma fusca 
Hexatoma greeni 
Hexatoma humberti . 
Hexatoma meleagris 
Hexatoma ochripleuris 
Hexatoma pachyrhinoides 
Hexatoma pachyrrhina 
Hexatoma rufithorax 
Hexatoma seredib 
Hexatoma scullata 
Hexatoma subnitens 
Hexatoma subpaenulata 
Hexatoma tuberculifera 

HALOBATINAE 

~afovelia : 214,262,263,275 

Hammatorhina bella : 196 
Hammatorhina pulcra : 196 

Haplochromis : 390 

HARPACTICOIDA : 225,249,252,253,254, 275 
405,414,415 

HEBRIDAE : 263 

Hebrus : 262 

Hebrus bengalensis : 263,275 

HEDRURIDAE : 177 

Sedruris : 177,178,203,377 

Heiznannia greeni 

HELEIDAE 

Himanotopus himantopus ceylonensis : 378 

HIRUDINEA : 179,223,401,404,416 

Hodgesia bailyi : 195 
Hodgesia malayi : 195 

Aomidia : 180 

Horaella : 321 

Heleocoris bengalensis : 261 

Helichus : 165,169,171 

Helicopsyche amarawathi 
Helicopsyche rupawathi 

HELICOPSYCHIDAE Horealla brehmi : 297,315,321,322, 325 
336 HELIIDAE : 195 

Horadandiya atukorali : 371 
Hyaeothemis frustorferi : 187 

Heliodiaptomus viduus : 254,255 



Hydaticus : 191,266,267 

Hydaticus ceylonicus : 267 

Hydra : 402 

FIITRACARIAA : 167,198,209,215f222 
a,235,2689269,270,271 ,272 
274,a75,401,406,414,415,416 

Hydrachna d i l a t a t a  
Hydrachna sirnilis 

HYDRACrnIDAE 

Qdraena , 

Rydraena fontana : 166 

Hydraphantis s i l v e s t r i  : 198 

Hydrornemis : 178,203 

Hydrometra b u t l e r i  : 213,263 
Hydronetra gmen i  : 263 
Hydrolnetra kahdllensis  : 213,263 
Hydroreetra l i n e a t a  : 181 
Hydrometra zeyhn ica  : 213,263 

~ R ~ I D A E  : 181,213,263 

flYDROqRILIDaE : 16&,166,1670169 
265,267,406 

Hydrophilid pupa : 171 

Hydropsyche malasscmka : 189 
Hydropsyche katngahakmda : 189 
Hydropsyche f r y e r i  : 189 

Hydropsychodes curvata : 189 
Hydropsychodes ga l ah i t t i gaa~ l  : 489 
Hydropsychodes galapitikeanda : 189 
Hydropeychodes kirilaadawa : 189 

Hydroptila d ik i r i lagoda  
Hydroptila kurukepetiya 
Hydroptila a i t i r i g a l l a  

Hydrovatua iscfiyrus 
Hydrovatua picipennis 
Fiydrovatus rufoniger 
Hydrovatus ufoniger 

Rydrosetes 

Hyphydrus i n t e m i x t u s  : 267 

f i y ~ o a s m  : 180 
Hypogastrura cormnunis : 180 

Hypsifrtus (DipPlrPscon) c h i l i e n s i s  : 231 

Hypsibius (Isohypsibius)  indiuus : 231 

I b i s  leucocephalus leucorrephalus : 378 

I c h t h y o g w a  ichthyaetus plumbiceps : 378 

I lyocypr is  : 408 

Indothemis caeeia " C : 187 
Indothearis c a r n a t i m  : 260 
Indotheals  kimbata sita : 187 

IBSECTA : 163,180,213p2~ja60,275,401 

I s ca   anyco cola) sependiba r 260 

Ischnum aurora aurora 
Ischnup~. senegs3enal a 

K e l l i e o t t i a  : 306 

K e l l i c o t t i a  longispina :295,305,306,325,336 

Keratel ln : 306,339,356 

Kerate l la  cochlaas is  : 295,305,306,325,336 
339 

l e r a t e l l a  e a r l i m e  :295,305,306,325,336 
339 

Kerate l la  l e n t i  :295,305,306,325,336 
339 

Kerate l la  taurocephaila :295,305,307,322,325 
336,339 

Kerate l la  t ropica  :211,295,305,306,307 
325,336,339 



h b e o  : 35L,355,389 

Labeo dussumieri : 370,371,372,378,381 
384,387,3889389,390 

Labeo f i s h e r i  : 371 
Labeo porcellus : 371 

Laccophilus : 266,267 

Laccophilus basa l i s  : 217,267 
Laccophilus parvulus : 267 
Laccophilus rufulus : 267 

Laccotrephes flavovenosus : 261 
Laccotrephes griseus : 261 
Laccotrephes grossus : 261 
Laccotrephes maculatus : 261 

Lacinularia f losculosa : 211,338 

Lamallidens marginalis : 234,235 

Lamienia f a l c ip s s  :167,168,198 

Lamproglena : 342 

Lamproglena chinensis sprostoni  : 252,341 
342,343 

LAMPYRIDAE : 406 

Lathrec is ta  a s i a t i c a  a s i a t i c a  : 187 

Latonopsis a u s t r a l i s  236,242,245, -274 

Lecane : 212,277,283,293, 322,339 

Lecage b i f a s t i ga t a  : 328,330 
Lecane bul la  : 286,339,356 
Lecane ceylonensis : 279,280,339 
Lecane closterocerca : 286,287 
Lecane crepida : 279,280,283 
Lecane curvicornis  : 280 
Lecane curvicornis  var.miamiensis : 280 
Lecane decipiens 286,287 
Lecane e l s a  : 328,330,338 
Lecane e l ach i s  286,287 
Lecane has ta ta  : 329,330,338 
Lecane hornenanni : 279,280,281 
Lecane inopinata 285 
Lecane kahouteki : 329 , 330 , 339 
Lecane lankae : 329,330,331,339 
Lecane lauterborni  : 331 $332,338 
Lecane leont ina  : 211,219,281,282,339 
Lecane ludwigi : 211,281,282 
Lecane luna : 21 1,282,339 
Lecane luna r i s  288,339 
Lecane nodosa : 279 
Lecane obtusa : 288 
Lecane ohioensis  : 282 
Lecane papuana : 210,212,282,283,339 
Lecane p l e s i a  : 283 
Lecane p les ia ides  283 , 284 , 339 
Lecane ploenensis .: 284 
Lecane pus i l l a  : 284 
Lecane pyriformis : 331 

Lecane quadridentata 
Lecane s tenroos i  
Lecane sympcda 
Lecane tudicola  
Lecane undulata 
Lecane ungulata : 211,284 
Lecane unqui t a b  
Lecane verecunda 

Lecane (Hemimonostyla) : 277 
Lecane (~emimonos'Lyle) syngenes 332,333 

336 
Lecane (Hemimonostyla) syfflpda 278,285 

336 

Lecane ( Lecane ) 
Lecane ( Lecane ) 
Lecane (Lecane) 

Lecane (Lecane) 
Lecane (Lecar~e) 
Lecane ( k c a n e )  

Lecane (Lecane) 
Lecane (Lecane) 
Lecane (Lecane) 
Lecane (Lecane) 
Lecane (Lecane) 
Lecane (Lecane) 
Lecane (Lecane) 

Lecane (Lecane) 

Lecane (Lecane) 

b i f a s t i g a t a  
ceylonensis  

crepida 
cusvicornis  
curvicornis  
mitimiensis 
e l s a  
has t a t a  
h o r n e m m i  
kahouteki 
lankae 
l a u t e r b o d  
l e o n t i m  

ludwigi 

luna 

: 277 
: 336 

: 278,279 
336 

: 278,336 
: 336 

var . 
: 278,336 

: 336 
: 336 

: 278,336 
: 336 
: 336 
: 336 

: 278,281 
336 

: 278,281 
336 

: 278,282 
336 

Lecane (Leeme) papuana : 278,283 
336 

Lecane ( ~ e c a n e )  p l e s i a ides  : 278,283 
336 

Lecane ( k c m e )  ploenensis  : 278,284 
336 

Lecane (Lecane ) p u s i l l a  : 278,284, 
336 

Lecane (Lecane) ungulata : 278,285 
336 

Lecane .(Lecane) verecunda : 278,285 
336 

Lecane (Manostyla ) : 277 
h c a n e  (Monostyla) W l a  : 278,286,336 
Lecane  lono no sty la) c los terocerca  : 278 

287,336 
Lecane (Monostyla) decipiens : 278,287 

336 
Lecane (Monostyla) e l ach i s  : 278,287 

336 
Leeme (Honostyla) fu rea t a  : 328,330 

337 
Lecane ( ~ o n o e t y l a )  l unas i s  : 278,288 

337 



Lecane ( Monostyla) obtusa : 278,288,337 
Lecane (Monostyh) p p i f o w f s  : 331,332 

33'7 
Lecane (Monostyh) q m d r i h h t a n  278,2%9 

337 
Lecane ( ~ o n o e t y l a )  mtah : 331,332,337 
Lecane (Monostyla) stenrmsi: 278,289,337 
Lecane (MonostyLer) unquitata : 278,289 

337 , 
LXANIDAE s 211 

Lepadella r 212,315 

Lepadella costaka : %,315,325*337 
Lepadella o d i s  : 21 1,219,286,315,336 

325,337 
Lepadella p t e l l a  : 296,315,316,325,337 
LepadelLa rhoabofdes ~296,315,316,325,337 
~ e p a d e ~ . a  trih : 322 , 333,337,338 
Lepadella t r l p t e r a  : 211,338 

LEPMPELIBImAE : 182,183 

LEPTOPODf DAE 261,244 

Lernaea 347,377 

Lestes diviaa : 186 
Lestes elate. : 786 
b a t e s  g rac i l i e  g r a c i l i s  : 184 
Lestes o r i en ta l i s  : 986 
Lestes praemrsa decipens : 186 

LESTIDAE : 1811185s186 

Leuciscus maleckii : 342 

Leydigia acslnthocercoides : 244#2k5 
Leydigia a u s t r a l i s  : 2&,245 

L i  bellago adarai 
Llbellago f f n a l i s  
Libellago greeni 
Libellago indica 

Libnotes rotate. : 192 
Lihnotes n o t a t i n e n i s  : 192 
L i b a b s  ~poeciloptem : 192 
Lfkmotea p n e t i p r n 9 8  : 192 
Libhokes t h m i b s i a n a  r 192 

Limebios dipemis  : 166 

LImBPIDbE : 272 

LcphopodeUa e w t m i  402,406,107,408,417 

Lytocas tus : 175 

b c r o b i o t u s  amae : 231 
Vacrobiolus diepar : 231,235,274 
Macra'liatus hasbatus : 231 
Mac-obio buz huf l m d i  : 235 
Macrobiotus m.acsonyx : 231 
Macrobiotus rubens : 231 

Macrobraehiura : 387 

Flacrabmchium kis tensis  : 180 

Macrscnushcean& : 404 

Macrocyclops dis t inctus  : 249,250,252 



Yacroneroa nebulosum 
Macronema obliguurn 
Macronema pseudoneura 
Macronema sepultum 
?lacronema splendidum 

Wacrones gulio 
Macrones keletius 
Macrones vittatus 

Macropodus cupanus 

Hacrostactobia elawalikanda : 188 

I*. 
Macrostomum : 230 

MACROTHRICIDAE : 239,245 

Macrothrix : 246 

Macrothrix shadini 404,406,407,L08,417 
Macrothrix spinosa : 239,245 
Macrothrix triserialis : 239,245,246 

Macrotrachela ehrenbergi : 219 

MACRURA 

MALACOSTRACA 

Malaya genuirostris : 195 

Malpulutta kretseri : 371 

Mansonia : 206 

Mansonia annulifera 
Mansonia crassipes 
Mansonia indiana 
Mansonia uniformis 

Mastacembelus armatus : 175,371 

MASTICOPHORA 

uegaglena brincki 

Megalogomphus ceylonicus : 187 

Megalotrocha : 212 

Mermithid : 178 

Mescirtes gagantinus : 165 

Mesocyclops leuckarti : 29,251,252,356 
41 0 

Mesopodepsis zeylanica : 226,235,258 

Xesostomum ehrenbergi : 209,218 

Yesovelia orientalis 

msomI IDS 

Metacyclops minutus : 249,251,252,274 

Metrocoris illustrarius 181 
Metrocoris stali : 181,264 

Microcyclops moghulensis : 249,251,252,274 
Microcyclops varicans : 251,252 

Micronecta : 181,214,401,405 ,406,408,409 

Micronecta albifrons : 164,214,263 
Microneeta altera : 263 
Micronectw anatolica : 263 
Micronecta ceylonica : 181,214,263 
Micronecta desertana : 263 
Mfcronecta fascioclavus 161,214 
Micronecta f e m d o i  : 181,214,263 
Micronecta flavens : 214 
Micronecta fravens : 263 
Micronecb grisea : 214,263 
Microneeta ludibunda : 164,263 
Microneck ludibunda langkana : 21 4,263 
Micronecta ludibunda ludibunda : 214 
Micronech meinonides : 181,214 
Microneeta prashadana : 164,214,263 
Micronecta punctata 214,263 
Micronlecta punctinotum li4,214,263 
Micronecta quadristrigata : 214,263 
Micronecto qmdristrigata f .minthe : 263 
#icronecta santae-catherinae : 214,263 
Micronecta scutellaris 214,263 
Micronecta siva : lb+,214,263 
Micronecta striata : 214 
Micronecta (Synaptonecta) : 214 
Micronscta taprobanica : 263 
Micronecta tarsalis : 214,263 
Micronecta thelxinoe : 164 
Mieronecta thyesta : 214 

Microptila nikataruwa : 188 

MICROSPORIDIA : 3 n I 4 o o  

Microvelia : 275 

Microvelia diluta : 263 
Microvelia douglasi : 164,263 
Nicrovelia longicornis : 263 

Mitopeza flavicans : 192 

MOIMIDAE : 237,242 



Yoinodaphnia mcleayi : 237,242,246 

MOLLUSCA : 222,223,234,235,401,404 

Yolluscs : 370 

Molophilus kandyensis 
Molophilus rachus 
Molophilus veddah 
Molophilus wejaya 
Molophilus yakko 

Monochromodora 

Monochromodora vulgaris : 202 

Monodiscus macbridei 
Monodiscus parvus 

Monogonat'e rotifer 

MONOGONONATA 

Yonohystera 

MONOHYSTERIDA : 177 

Mononchus : 178,202 

Monostyla bulla : 212 
Monostyla quadridentata : 212 

Mortonagrion : 186 

Mortonagrion ceylonicum : 260 

Mylopharyngodon piceus : 342 

MYSIDACEA : 235,258 

Mysids : 224,226 

Mysis relicta : 227,258 

Mystus vittatus : 176,370 

Mytilina : 212,309 

?4ytilina acanthophora : 3329333,337 
Yytilina bisculata : 332 ,334,337 
Mytilina mucronata : 211,295,308,309,325 

337 
Mytilina ventralis : 21 1,295,308,309,325 

337 

MYTILINIDAE : 295 

MYXOSPORIDEk : 173,377,400 

I 

Naboandelus : 214,262,264,275 

NAIDIDAE : 232 

Nais communis : 217 
Nais menoni : 217 

Nandus nandus : 174.175 

NAUCORIDAE : 261 

Naucoris scutellaris : 261 

NEMATOCERA : 192,422 

NEMAMDA : 173,176,178,223,400 
404,416 

Nematodes : 259 

WENATOMORPHA : 223,400,402 

Neoalardus 263,275 

Neodiaptomus schmackeri 254,256,257 
Neodiaptomus strigilipes : 257 

Neoperla : 1&,205 

Neoperla angulata : 184 

Nepenthes : 193 

NEPIDAE : 261,405 ,406 

Nephrotoma pleurinotata : 192 

W I I D A E  : 272 

Neumania ambigua : 270,272,273,275 
Neumania nodosa : 168,215,270,272,273 

Neurobasis chinensis : 186 

NEXJROPTERA 173,224,401,405 

Neurotheais intermedia intermedia : 187 
Netrothemis tullia tullia : 187 

Nietnerella hageni : 189 

Nilotonia indica : 269,272,275 

Noemacheilus botia : 371 
Noemacheilus notostigma : 371 

Noleca asaka : 190 
Noleca hapugovala : 190 
Noleca kabaragola : 190 
Noleca koluandura : 190 
Noleca nittimaluna : 190 
Noleca watukaragoda : 190 

NOTlXIDAE : 164 

NOTERINAE : 267 

Noteus : 212 

Notholca : 211 

Notodromas entzi : 180 

WOTOMMATIDAE : 295 

Notommata : 295,310,311,325,337 

Notommata coepus : 311 

NOTONECTIDAE : 163,181,213,222,263 

Notops : 212 

Notopterus chitala : 384 

NOTOSTRACA : LO1,LOL 

Nycticorax nycticorax nycticorax : 378 

437 



Nyctiophylax abaya : 188 
Nyctiophylax devanampriya : 188 
Nyctiophylax hittgegama : 188 
Nyctiophylax vetylya : 188 

ODONATA : 173,184,185,199;222 
224,225,260,401,405 

ODONTOCERIDAE : 189 

Oecetis biramosa 
Oecetis ceylanica 
Oecetis dhatusena 
Oecetis fahieni 
Oecetis hamorta 
Oecetis lais 
Oecetis lingua 
Oecetis maligawa 
Oecetis meghadonta 
Oecetis narvitta 
Oecetis nerviciliata 
Oecetis nervisquamosa 
Oecetis punctatissima 
Oecetis sumanasara 

Oestropsyche vitrina 

Orthetrum luaonicum : 187 
Orthetrum pruinosum neglectum : 187 
Orthetrum sabina sabina : 187 
Orthetrum triangulare triangulare : 187 

Orthopodomyia anopheloides 
anopheloides : 195 

Orthopodomyia anopheloides 
raacula ta : 195 

Orthopodomyia flaarithorax : 795 

ORTHOPTERA : 4CSi.405 

Orthotrichia indica : 188 

: : 189 189 Osphronemus gcramy : 363,370,371,381 

: 189 387,388,389 

Olhiogaster orientalis : 192 

OLIGOCHAETA : 222,223,232,395,401,410 

Oligochaetes : 404 

Ompok bimaculatus : 178,370,371,381 
384,388,389 

Oncocypris : 408 

Onychagria atrocyana : 186 

Onychiuris : 180 

Onychothemis testacea ceylanica : 187 

Onychotrechus : 264,275 

Onychotrechus sakuatala : 264 

Ophichorchis : 174 

Ophichorchis lobatum : 200 

Osteochilus hasselti 

OSTRACODA 

Ostracod Crustacea 

Oxus ceylonicus 
O m s  dahli 
Oxus longisetus 
Oxus pictus 

Oxyethira bogambara 

Oxyethira galekoluma 

Oxydroptila furcata : 188 
Oxydroptila kirilawela : 188 

Oxyurella sinhalenais : 163,244,245 

Oziothelphusa : 258 

Oziothelphusa hippocastanum : 259 
Oziothelphusa senex minneriyaensis : 259 
Oziothelphusa senex senex : 259 

Pachyparnus erichsoni : 165 

Pachyrhina javensis : 193 

Pacificastasus leniuscules : 227 

Padmiella ceylanica : 189 
Paduniella mahanawana : 189 
Paduniella mahindra : 189 

Ophiocephalus gachua : 371 Pahamunaya layagammeda : 188 
Ophiocephalus gachua : 371 
Ophiocephalus marulius : 178,371 PALAmONIDAE : 404,L14,415 
Ophiocephslus punctatus : 176,178,342,370 
Ophiocephalus striatus 371,384,388,389 Pallisentis nagpurensis : 176,201 

Ora picta 

Orconectes limosus 

Orectocheilus neglectus 

Orimarga asignata 

Orthetrum chrysis 
Orthetrum glaucum 

: 165 Palpomyia : 196 

: 227 Panchax lineatus : 371 
Panchax melastigma : 371 

: 217 Panchax p c h m  : 371 

: 192 Pandwiella pandya : 189 
: 187 Panduniella sangamittra : 189 
: 187 Panduniella subbakara : 189 



Panduniella vattagammi : 189 
Panduniella vikamasinha : 189 

Pelecanus roseus 

PELECYPODA 
Panoperla limosa 
Panoperla testacea 

Pentaneura 

Perbrinckia 
Pantala flavescens : 187 

Perbrinckia enodis 
Parabrunetiella albohumuralis : 193 
Parabrunetiella flavicollfs : 193 Pericoma p~oxima 

Paracalliope fernandof : 227 Peritoppus breddini 

Paracaridin!cola indica 
Paracaridinicola platei 

Phalacrocorax carbo sinensis 
Phalacrocorax fuscicollis 
Phalacrocorax niger 

PHILODOWIDAE 

PHILDPOTAMIDAE 

Paraclepsis vulnifera : 404 

Paracyclops fimbriatus : 251,252 

Paradelphomyia indulcata : 192 
PHREODRILIDAE 

Phreodrilus (Phreodriloides) 
zeylanicus 

Paradiaptomus greeni : 254,256,257 
405 ,408 

Paraergasilus - . : 341 

Paraergasilus brevidigitus : 224,252,253 Phyllodiaptomus annae : 254,255,257 

341 9342~344 
356,410 

Paragomphus henryi 

Paragonimus 

Paranemobius pictus 

: 187 Pima : 268 

: 259 Piona caligifera : 272 
Pi ona (Coccinea group) : 270,272,273 

: 405 275 

Parasetodes maculata 

Parasitic helminths 

: 18q Piona coccinea : 215 
Piona coccinea var, imminuts 167,168,216 

: 222 2 68 

Parastactbia talakaltihena 

PARASTENOCARIDIDAE 

: Piona conglobata 
Piona dadayi 

: 252 

Parastenocaris Piona flagellifera : 272 
Piona horvathi : 168 

PIONIDAE : 272 
Parastenocaris brevipes : 
Parastenocaris of. brevipes : 
Parastenocaris brincki 
Parastenocaris curvispinus : 
Parastenocaris irenae 
Parastenocaris lanceolatus : 
Parastenocaris noodti 
Parastenocaris sinhalensis : 

Parathelphusa bouvieri 
Parathelphusa ceylonensis 
Parathelphusa hippocastanum 
Parathelphusa innon1xmt.a 
Parathelphusa parvula 

PARATHELPWSIDAE 

PARATHELPHUSOIDEA 

Planaria : 209,218 

Planaria aborensis : 209 
Planaria kernpi : 209,218 
Planaria torva : 209,218 

P L A ~ C ~ I D A Z  (PTLATYCN~IDIDAE) : 184,185 
9 86 

P L A ~ I N T H ~  : 173 174,22392309235 
GOO 402 

Platyias : 212,307 

Platyias quadricornis : 211,295,302,305 
3079325,337,339 

Parelodes mollis : 165 Platysticta apicalis ': 186 
Platysticta maculata : 186 

Pedalion : 212 
PLATYSTICTIDAE : 184,185,186 

Pelargopsis capedsis gurial 2 378 



Plea frontalis 
Plea liturata 

PLECOPTERA 184,199,224,225 
401,405 

Plectus : 177,202 

PLSIDAE : 263 

Plethus amogawarsa 
Plethus bodhikatuwa 
Plethus cilamegha 
Plethus cursitans 
Plethus udawasadenna 

Pleuroxus : 246 

Pleuroxus hastatus : 246 
Pleuroxus laevis : 246 
Pleuroxus sirnilis : 246 
Pleuroxus cf. similis : 241,245,246,247 

Pluvialis dominica fulva : 378 

Podiceps ruficollis capensis : 378 

Polyarthra : 316 

Polyarthra dolichoptera : 296,315,316,325 
337 

Polyarthra vulgaris : 21 2,296,315,316 
325,337,339 

POLYCENTROPIDAE : 188 

Polymera zeylanica 

POLYMITARCHIDAE 

Po~ymorphanisus ocularis : 189 

Polypedilum nubifer : 195 

Polyplectropus amarawathi 
Polyplectropus matadapaya 
Polyplectropus nubigens 
Polyplectropus parakrama 

Pompholyx : 321 

Pompholyx complanata : 297,320,321,325 
337,339 

PORIFERA : 223,225,400,402 

POTAUNTHIDAE : 182,183 

Potamanthus luteus : 204 

POTAMONIDAE : 222,402,404,122 

Povilla corporaali : 183,204 

Pristina evelinae : 217 
Pristina .longiseta longiseta : 217 
Pristina minuta : 217 

Probezzia : 196 

Procamallanus : 177,178,203 

Procamallanus confusus : 178 
Procamallanus planoratus : 178 
Procamallanus spiculogubernaculus : 178 

Procloeon bimaculatum : 183 

Prodaslneura sita : 186 

Proisostoma : 180 

Prosopistoma : 182,199,204,215 

Prosopistoma lieftincki : 215 

PROSOPIS'rOMLDAE 

PROSOSTOMATA 

PROTEOCEPHALIDAE 

PROTONEURIDAE : 184,185,186 

Protojanira lucei 253,258 

PROTOZOA : 173,216,223,226,400 
414,415,416 

Pselliophora elongata : 193 
Pselliophora henryi : 193 
Pselliophora laeta : 193 
Pselliophora taprobanes : 193 

Pseudagrion malabaricum : 186 
Pseudagrion microcephalum : 186 
Pseudagrion rubiceps ceylonicum : 186 

Pseudochydorus globosus : 243,245 
246,27L 

PSEUDOCYPRIS : 180 

Pseudoechiniscus sullus : 231 

Pseudoleptonema ceylonicum : 185, 
Pseudoleptonema godapitigama : 185, 
Pseudoleptonema kalutandama : 189 

Pseudolimnophila zeylanica : 193 

Pseudoneureclipsis funesta : 188 
Pseudoneureclipsis nissanka : 188 
Pseudoneureclipsis thuparama : 188 
Pseudoneureclipsis watagoda : 188 

Pseudosida bidentata : 236 

Pseudosida bidentata (szalayi type ) 242 

Pseudoxythira asgirikanda : 188 

Psychoda albopicta : 193 
Psychoda geniculata : 193 

PSYCHODIDAE 173,192r!93,22L,401 

PSYCHOMYIIDAE 

Pterodina 

Ptilodactyla humaralis : 165 

PTIMDACTYLIDAE : 164,165 

Ptilomera : 214 



Ptilomera c ingalens is  : 264 

PTILOmINBE : 264 

PTYCHOBOTHRIIDAE : . 175 

~ u n t i ~ ~  : 355,3~,387,388,389 

Puntius amphibius : 371 
Puntius bimaculatus : 175,371 
Puntius chola : 371 
Puntius cumingi : 371 
Puntius do r sa l i s  : 175,370,371,381 
Funtius filamentosus 175,178,371 
Puntius javanicus 353,354 
Puntius melanampyx : 371 
Puntius n igrofasc ia tus  : 371 
Puntius pleurotaenia : 371 
Puntius sarana : 175,213,370,371,381 
Pun t iw  s inhala  : 175 
Puntius t i t t e y a  : 371 
Puntius t i c t o  : 371 
Puntius v i t t a t u s  175,370,371 

Ranatra 

Ranatra d i g i t a t a  
W a t r a  elongata 
Ranatra f i l i f o r m i s  
Ranatra f l a g e l l a t a  
Ranatra varipes 
Ranatra varipes atropha 

Rasbora daniconius 

Rasbora v a t e r i f l o r i s  

Rattulus 

Regimbartia 

Regimbartia a t t enu ta  

Repti les 

RHABDITIDA 

Rhabditis 

Rhabdoblatta 

Rhagodotarsus kraepl in i  : : 263 

Rhagovelia : 262,263 

Rhagovelia ceylanica : 181,263 
Rhagovelia n igr icans  181 

Rheonanthus post icus 183 

Rheumtogonus custodiendus : 264 
Rheumatogonus v i t t a t u s  : 264,275 

Rhinediaptomus indlcps : 405,406,~07 
408 

Rhodothemis ru fa  : 187 

Rhogodotarsus : 214 

Rhyacophlla castanea : 188 

RHYACOPFIILIDAE : 188 

Rhyothemis t r i angu la r i s  : 187 
Rhyothemis var iagata  variagata : 187 

Ripicol  i n sec t s  

Rivdogammarus 

Rotaria 

Rotaria neptunia : 212,338 
Rotaria r o t a r i a  : 212,338 

Ro t i f e r  : 212 

ROTIFERA : 209,210,216,222,223,232 
277,304,322,327,338,356 
400,402,470,414,415 

SALDIDAE : 261,264 

Saldula f l e t c h e r i  : 264 
SaLdula ru ther ford i  : 264 

Salpina : 212 

S a l t i s e l l o  : 197 

Scapholeberis kingi  : 236,242 

Rhabdoblatta subsparsa : 405 Zcaridium : 311 
Rhabdoblatta terranea : 405 

Scaridium longicaudum : 211,295,310,311 
RBASDOCOmA : 209,210,216,217 325,337 

223,230,400 
SCIOMYZIDAE : 173,192,197,224,401 ,405 

Rhabdocoelas : L02,L12 S c i r t e s  : 165,169,171 
Rhabdomastix schmidiana 193 ~ c i r t e s  a x i l l a r i s  : 165 
WAGIONIDAE : l92,196,22L,L01,405 S c i r t e s  canescens : 165 

RHAGODOTARSINAE : 263 S c i r t e s  convexiusculus : 165 
S c i r t e s  grandis : 165 

Rhagodotarsus 263,275 S c i r t e s  n i g r o p c t a t u s  : 165 



Senga lucknowensis : 175,201 

Setodes anuradha 
Setodes argentoaurea 
Setodes argentonigra 
Setodes inlensis 
Setodes iris 
Setodes mahasena 
Setodes mahawansa 

Setogaster : 180 

SIDIDAE : 236,242,265 

Sigara substriata : 164 

Simocephalus acutirostratus : 404,406,407, 
408 - 

Simocephalus vetulus 236,242 

SIMULIIDAE : 192,196,224,225, 401 
405,422 - 

Simulium atratum 
Simulium striaturn 

Sinantherina 212,319 

Sinantherina semibullata : 211,296,319,320 
325,337,339 

Sinantherina spinosa : 296,319,320,325 
337,339 

Sinobosmina : 242,2L6 

Slavina appendiculata : 217 

Sminthurides : 180 

Spaniotoma 

Sphaericus 

Sphaerodema rusticum : 261 

Spiralothelphusa : 258 

Spiralothelphusa hydrodroma : 259 
Bpiralothelphusa wellerstorfi : 259 

SPIRURIDA : 177 

SPOROZOA : 173,400 

Stactobia fisheri : 188 

Stegocephalus apinifer : 179 

Stenelmis : 169 

Stenelmis ceylonica : 166 

Stenocypris ceylonica 
Stenocypris major 

Stenostomum unicolor 

Stsphanoceros fimbriatus : 332,33&,337 

Sternolophus : 171,265,267 

Sterna albifrons sinica : 378 

Stilobezzia festiva : 196 
Stilobezzia inermipes : 196 

Stone flies : 405 

STRATIOMY I IDA3 : 173,192,796 

Streptocephalus : 406 

Streptocephalus dichotomus simplex: 406 
408 

Streptocephalus simplex : 407 
Streptocephalus spinif er 1 ?9,233,238 

406,407 

STRONGYLINA : 177 

Strongylovelia : 214,262,263,275 

Styringomyia ceylonica : 193 
Styringomyia crassicoeta : 193 
Styringomyia fryeri : 193 
Styringoayia marmorata : 193 

Sympetrum fonscolombei : 187 

Synaptonecta capillata : 263 
Synaptonecta pruthiana : 263 

Synaptopsyche nikalandugola : 189 

Synchaeta pectinata : 212,338 

SYNCHAETIDAE : 212,296 

SYFtPHIDAE : 173,192 

TABANIDAE : 173,192,196 

Tadpole shrimps : 404 

Tanypus annulatipes : 195 
Tanypus pallidipes : 195 

Tanytarsus : 195 

TARDIGRADA : 222 $223 ,230,231 ,235 
274,~00,402,406 

Tardigrades : 402 

Teloganodes : 183 

Telmatoscopus albipunctatus : 193 

Temnocephala : 402 

TERNOCEPHALIDA : 230,400 

Tenagogonus anadyomene : 264 
Tenagogonus ceylonensis : 264 
Tenagogonus fluviorum : 264 

Testudinella : 212,321 

Testudinella elliptica : 212 



Testudinella i nc i sa  332,33&,337 
Testudinella parva : 297,320,321 ,325 

337 
Tes t ud ine l l a  patina : 212,297,320,321 

325,337,339 

TESTUDINELLIDAE :. 211,212,297 

Tetrarnastix opoliensis  : 212,219 

Te t r a r ip i s  262,263,275 

Tetrasiphon hydrocora : 332,334,337,338 
Tetrasiphon hydrocora-trophi : 332 

Tetropina fulgescens 

Teucholabia fenes t ra  
Teucholabis ornata 

Thermocyclops crassus : 251,252,356,410 
Thermocyclops hyalinus . : 356,410 

Tholymis t i l l a r g a  

Thraulus 

Thraulus signatus : 183 

Thryptocomyia longineva 
Thryptocomyia s a l t ens  

Ti lap ia  

Ti lap ia  ga l i l aea  
Ti lapia  hornorum 
Ti lapia  macrochir 
Ti lap ia  melanopleura 
Ti lapia  mossambica 

Ti lapia  n i l o t i c a  
Tilapia spannanni 
Ti lap ia  z i l l i  

Timasius a t r a t u s  
Timasius splendens 

Tindoes mi t i s  
Tindoes pullulans 

Tiphotrephes indicus : 261 

Tipula brunet t ie l la  
Tipula ceylonica 
Tipula flavescens 
Tipula g rac i l l i na  
Tipula hampsoni 

Tobri lus : 177 

Tobrilus g r a c i l i s  : 202 

Tor khudrae : 371,387,789 

Toxorhynchites minimus : 195 
Toxorhynchites splendens 195 9 207 

Tramea b a s i l a r i s  burmeisteri  : 187 
Tramea limbata s imi la ta  : 187 

Transversotrema : 174,200 

Trematodes : 197,259 

Trentepholia n i g r i a p i c a l i s  : 193 
Trentepholia pennipes : 197 
Ren tepho l i a  sp i e se r i  : 193 
Trentepholia t r en t epho l i  : 193 

TREPOBOTINAE 

Triaenodes cloe 
Triaenodes gaze l la  
Riaenodes  lankarama 
Ti-iaenodes ornata 

R ichoce rca  : 212,312,314 

Trichocerca b i c r i s t a t a  : 296,312,313 
325,337 

~ r i choce rc ' a  b r a z i l i e n s i s  : 296,312,313 
322 325,337 

Trichocerca chat toni  : 296,313,314 
325 9 337 

Trichocerca cyl indr ica  : 296,313,314 
325,337 

Trichocerca dixon-nuttal i  : 296,313,314 
325,337 

Trichocerca elongata 21 2 338 
Trichocerca r a t t u s  : 212,296,313 

314,325,337 
339 

Trichocerca r u t t n e r i  
Trichocerca s c ip io  
Trichocerca s i m i l i s  

Trichocerca s t y l a t a  

Trichocerca tenuior 
Trichocerca t i g r i s  

TRICHOCERCIDAE 

Trichodina 

Trichogaster  : 354 

Trichogaster  pec to ra l i s  353,355,371 
388 

TRICHOPTWA : l88,199,222,224,22!j,.@l 
40 5 

Trichosetodes argento l inea ta  : 189 
Trichosetodes meghawanabaya : 189 



TRICHOSYRINGIDA e 178 

Trichotria ?: 212,312 

Trichotria pocillum: 21 1,296,310,312,325,338 
Trichotria tetractis : 296,310,313,325,338 

TRICHOTRIDAE : 212,296 

TIiICLADIDA : 2W,217,222,223,225,230 
400 

Triclads 

Tringa stagnalis 
Tringa glareola 
Tringa nebularia 
Tringa ochropus 

Triplectides ceylanicm : 189 

Tripleuchlanis : 307 

Tripleuchanis plicata 295,308,309,322,325 
338 

Tripteroides affinis : 195 
Tripteroides aronoides : 195 
Ripteroides dofteiri : 195 

Trithemis aurora : 187 
Trithemis festive : 187 
Trithemis kirbyi : 187 
Trithemis pallidinemis : 187 

Trochosphaera : 322 

Trochosphaera equatorialis : 210,212,219 
297,320,322 
325,338 

Trochosphaerium 21 0,322 

Tropocyclops prasinus 251,252 

Tropodiaptomus cf. doriae : 254,256,275 
Tropodiaptomus nielseni : 254,256,275 
Tropodiaptomus orientalis : 254 

Trypanosoma saccobranchi : 173 

Trypanosomes : 173 

TURBELLARIA . : 209,210,217,230 

TUBIFICIDAE 179,232 

Unionicola : 272 

Unionicola affinis : 270,272,273,275 
Unionicola chappuisi : 272 
Unionicola kantaka 270,273,275 
Unionicola necessaria : 272 
Unionicola setifera 270,272,273 

Unionicolasimilis : 270,272,273,275 
Unionicola sinhalensis: 168,215,272 
Unionicola unguiculata : 272 

UNIONICOLIDAE : 272 

Urothemis signata signata : 187 

Uvarus antennatus : 191 
UVGTUE flaviculus : 191 
Uvarus genitalis : 191 

v 

Valeriola assounaensis : 264 

Velia currens : 262,263,275 

V n l I D A E  : 164,181,261,263,405 

Ventidius : 214 

Ventidius aquarius : 264,275 
Ventidius henryi : 264 
Ventidius pubescens : 264,275 

Vestalis apicalirr nigreacens : 186 

W 

Wallago attu : 175,178,343,370,371,378 
381,384,387,388,389 

Water mites : 268 

X 

Xiphovelia : 262,263,275 

z 

Zelanechinorhynchus longinuchalis : 176 
201 

: 177 Zeylanema 

Zeylanema anabantis : 178,203 
Zeylanema fernandoi : 178 
Zeylanema kulasirii : 178 
Zeylanema sueeti : 178 

Zeylanicobdella : 404 

Zeylanicobdella arugamensis : 179 

Zygonyx iris ceylanici : 187 

ZYGOPTWA : 184,185,186 

Zyxomma petiolatum : 187 
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