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Bull. Fish. Res. Stn. Ceylon,Vol. 20, pp. 15-25, 1969

A Guide to the Freshwater Fauna of Ceylon

SUPPLEMENT 3.

C. H. FErRNANDO
(Department of Biology, University of Waterloo, Canada)

INTRODUCTION

This supplement to the “ Guide to the freshwater fauna of Ceylon ”’ by A. 8. Mendis and C. H.
Fernando. Bull Fish. Res. Rtn. Ceylon 12, 160 pp. (1962) includes a number of additional records
to the fauna and nomenclatural changes designed to bring the names 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 synonomyzing species where necessary. A major study on the water mites of India
by Cook (1967) has necessitated considerable changes in the naming of Ceylonese species. 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Corixidae and new generic and specific records from published and unpublished material has been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 Rotifera and
Turbellaria. It is hoped that in future supplements other groups can be similarly dealt with.

TURBELLARIA
Rhabdocoela

Orly 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
unicolor (Schmidt), Fig. A4, Fig. A6, Macrostomum tuba Graff Fig. A5 and Mesostomau 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 can often be clearly made out. Some of the larger forms can be fixed in Steimanns
fluid : Conc. HNO ,—1 part, Saturated Solution of Mercuric Chloride in 5%, NaCl—1 part and Dis-
tilled water —1 part. The animals should be aliowed to extend themselves in a minimum of water
and the preserving fluid poured on. After a minute the specimens should be transferred into 709,
Ethyl Alecohol. Rhabdocoeles can be located rather easily by bringing vegetation from ponds 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. Some rhabdocoeles and alloeocoels are capable
of aestivating as 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 search is made for them.

Tricladida

No freshwater triclad has been recorded from Ceylon so far. 1In the author’s experience in
Ceylon he has seen them very, very rarely. A number of species are on record from the Indian region
belonging to two genera Planaria and Dugesia. 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 Planaria kempi and P. aborensis. Ball, Reynoldson and Warwick (1968) have stated that
Planaria kempi is probably P. torva (Miller), a common European form. Meixner (1928) puts
Whitehouse’s Planaria aborensis under the name of Dugesta gonocephala (Dug.). These two species
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FRESHWATER FAUNA — SUPPLEMENT 3

are illustrated in Figs. Al and 2. Kaburaki (1918, 1925) described three other planarians from the
Indian region : Dugesia annandalei, D. andamenensis and D. burmaensis. A useful reference to
triclads of the Oriental region is that of Kawakatsu (1964).

Planarians are somewhat easier to study and preserve than rhabdocoels and alloeocoels.
However planarians are extremely rare in the tropics. It is likely that some species may be found
in the hill country streams and ponds. Planarians can be fixed for study using Steinmanns 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 nomenuclaturally out of data. Dr. M. G. George,
Department of Biology, University of Waterloo has kindly revised the names for me 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, Brachionus patulus Muller, B. angularis Gosse B. budapestiensis Daday, and
Lecane papuana (Murray). These were identified by Dr. E. H. Ahlstrom from material sent by the
author. Mendis (1965) records Trochospharium sp. from Ceylon. This is probably Trochosphaera
aequatortalis Semper the only species in the genus. v

A monogonate 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 (1965) work translated into English is an excellent guide to start with. Some of the
more important worke are given for limnologists and taxonomists.
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List of Ceylonese species :—

Family

Family

Family

Family

Family

Family

* New Record for Ceylon

B1*

J 2274(9/69)

Asplanchnidae
Asplanchna brightwelli Gosse
Asplanchnopus multiceps (Schrank)

Brachionidae
Anuraeopsis navicula Rousselet
*Brachionus angularis Gosse
Brachionus budapestensis Daday
Brachionus caleyciflorus Pallas
Brachionus caudatus Barrois and Daday
* Brachionus diversicornis {(Daday)
Brachionus falcatus Zacherias
Brachionus forficula Wierzejski
*Brachionus patulus Muller
Brachionus gvadridentatus Hermann
Brachionus rubens Ehrenberg
Epiphanes macrourus Barrois and Daday
Eucklanis dilatata Ehrenberg
Keratella tropica Apstein
Lepadella ovalis Muller
Lepadella triptera Ehrenberg
Mytilina mucronata Muller
Mytilina wentralis Ehrenberg
Notholca sp.
Platyias quadricornis (Ehrenberg)
Scaridium longicaudum (Muller)
T'richotria pocillum (Muller)

Conochilidae
Conochilus hippocrepis (Schrank)

Dicranophoridae

Dicranophorus robustus Harring and Myers

Flosculariidae

Lacinularia flosculosa (Muller)
Limnias melicerta Weisse
Sinantheria semibullata (Thorpe)

Lecanidae

Lecane leontina (Turner)
Lecane ludwigi (Eckstein)
Lecane ungulata (Gosse)
Lecane luna Muller
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* Lecane papuana (Murray)
Monostyla bulla Gosse
Monostyla quadridentata Ehrenburg

Philodinidae

Rotaria neptunia hrenberg
Rotaria rotaria Pallas
Synchaetidae

Polyarthra vulgaris Carlin
Synchaeta pectinata Ehrenberg

Testudinellidae

Hezarthra mira Hudson
Testudinella elliptica Ehrenberg
Testudinella patine (Hermann)
Tetramastiz opoliensis Zacharias
Trochosphaera aequatoriulis Semper

Trichocercidae

Trichocerca tenuior Gosse
Trichocerca rattus (Muller)
Trichocerca elongata (Gosse)
Trichocerca scipio (Gosse)
Trichocerca figris (Muller)

The following list of the generic names in the *“ Guide ” and the revised names are given for

use with figures in the “ Guide 7 :—

*

212

Megalotrocha
Diglena
Furcularia
Notops

Salpina
Cathypna
Metapodia

Mastigocerca
Coelopus
Rattulus
Dinocharis
Pedalion
Noteus
Pterodina
Colurus

Rotifer
Achinurus

~ New record for Ceylon

Sinantheria’

I

Dicranophorus

Epiphanes

I

Mytilina
Lecane
Lepadella

[

Trichocerca

i

I

Trichotria
Hezxarthra

~ Platyias
Testudinella
Colurella

f

= Rotaria
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Crustaceae
Copepoda
. Egarsilus sp.

Specimens of Egarsilus sp. were found on the gills of the fish Puntius sarana in Parakrama-
samudra, Polonnaruwa, by the author. This genus of parasitic copepoda has not been recorded
Ceylon so far. :

Insecta
Hemiptera
Family — Hydrometridae
New records of this family are as follows :—
Hydrometra zeylanica Gunawardene and Karunaratne. _ .

Hydrometra butleri Hung. and Evans.

Hydrometra kahallensis Karunaratne

Mr. P. B. Karunaratne, National Museum, Ceylon, has kindly allowed me to quote from
his unpublished paper his new species.
Family — Notonectidae
Mr. I. Lansbury, Hope Department of Entomology. Oxford, has revised the genus Enithares. 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 ciliata F. This species refers to records of E. abbreviata over which it has priority.

Enithares simplex (Kirby). E. tempeltoni refers to the female of E. simplex.
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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 subspecies 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. ceylonica sp. nov.

M. fernandoi Wrobl.

M. flavens Wrobl.

grisea (Fieb.)

ludibunda langkana ssp. nov.
ludibunda lvdibunda Bredd.
memonides Kirk
prashadang Hutch
punctata (Fieb.)
punciinotvm Chen
quadristrigata Bredd.
santae-catherinae Hutch

. scutellaris (Stal)

. striata Fieb

. tarsalis Chen

. (synaptonecta) sp.

RRRRRRRRREEES

The following changes and synonomy have been made. ;—

M. grisea = M. thyesta Dist.

M. striata = M. siva Kirk

M. albifrons = 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 Strongylovelia, N aboandelvs and Halovelia. A number
of new species have been found in the following. genera Ptilomera, Rhogodotarsvs and Ventidivs
besides. :
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Ephemeroptera

The taxonomy of this group has been neglected in Ceylon. A few species are on record (see
Suppl. 2 * Guide . pp. 186-187).

An extensive collection of Ephemeroptera from Ceylon ix being worked on by Dr. William L.
Peters. Florida Agricultural and Mechanical University Tallahassee. Florida.. In a personal communi-
cation he states that an estimated 30 new genera and 150 new species are in this collection. A new
species of Prosopistoma has been described from this eolleetion by him.

Prosopistoma lieftincki Peters

Reference

PeTERs. W. L. 1967. New species of Prosopistoma from the Oriental! region {Prosopistoms : Ephemeroptera).
Tidsch. voor. Ent.. 110 pp 207-222

Coleoptera
Family — Dytiscidae

Brinck (1949) hag revised the genus (‘ybister hreaking it up into a number of subgenera.
The Ceylonese list remains unchanged except for the elevation of Cybuster prolizus Sharp to a
specifie rank from its status as a variety of Cybister suyillatus Er.

References

BrriNck, P. 1945. Nomenclature und Systematische Studien uber dytiseiden. IT1. Die klassification der cybis-
virmen. Kungl. Fysioar Sallsk Hanl . 56, pp 1-20

Ocas. G. 1967. Uber die arten der familie GGyrinidac (Colenptera)  ()pusc. zool. Bpest., 7, pp. 229-235.

Hydracarina

The recent paper i Cook 1067) has necessitated a further revision of Jhe names given in the
~ Guide * and Suppl. | to the Guide (1963).  The list of Ceylonese species is probably only a small
portion of the actual number present Cook’~ (1967 revision of the water mitex of India should
provide a suitable basix for a detailed study of the ('evionese species

Hydrachna dilatate Daday

Diplodontus silvestrii (Daday)

Ozus pictus (Daday)

Unionicola singalensis (Daday)

Neumania nodosa (Daday)

Encentridophorus horvathi {Daday)

Piona dadayt (Piersig)

Piona conglobata {Koch)

Piona coccinea (Piersig)

Arrenurus singalensis Daday

Arrenurus madarast Daday

Arrenurus ceylonicus Daday

Arrenurus rostratus Daday

Arrenurus orientalis Dadan
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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. imminuta (Piersig) which occurs in Europe is another rather
doubtful record.

Reference

Coox, D. R. 1967. The water mites of India. Mem. Amer. 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-
Heteroptera. Dr. D..G. Frey, Indiana University, collected Cladocera which he is working on
Professor A. Wroblewski, Polish Academy of Seiences, is monographying the Micronectinae of the
Oriental region and has access to much Ceylonese material. Dr. William L.Peters, 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 thiscentury. The smaller fauna, e.g. Protozoa, Rotifera and
Rhabdocoela, 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
or names of specialists interested in Ceylonese or Asian freshwater animals.
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ADDENDUM
Turbellaria

Order Rhabdocoela e ~ .

A variety of species belonging to this group have been noted among freshwatermaterial collected
during the last six months from Ceylon. Catenula sp. was identified definitely. This is the first
record of this genus in Ceylon.

Order Tricladida

Dugesia sp. was collected from anumber of localities in Ceylon by the author and other collectors
during August-November, 1968. This is the first definite 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) :—

Aeolosoma hemprichi Ehr. Dero nivea Aiyer

Aeolosoma bengalense Steph. Dero sawayt Marcus
Chaetogaster diastrophus (Gruithuisen) Awulophorus furcatus (Muller)
Chaetogaster langi Brescher Aulophorus hymanae Naidu
Chaetogaster crystatlinus Vejdovsky Allonats inaequalis (Steph.)
Nais communis Piguet Allonais rayalaseemensis Naidu
Nais menont Naidu Pristina longiseta longiseta Ehr,
Slavina appendiculata (d’Udekem) Pristina evelinae Marcus

Dero cooperi Steph. Pristina minuta (Steph.)

To this must be added the record of Phreodrilus (Phreodriloides zeylanicus (Stephenson) overlooked
previously but included in Brinkhurst (1965).

; Coleoptera

Vazirani (1969) has described two new species from Ceylon, ramely Canthydrus
pseudomorsbachi and Copelatus ceylonicus. He has also added a number of new records to the
Ceylonese list. These are Laccophilus basalis Aube, Hydrovatus ufoniger Clark. Guignotus flammulatus
(Sharp) and Orectocheilus neglectus Ochs. " :
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Tig. A 1. Dugesia aborensis (Whitehouse) = D. gonocephala (Dug). , ,
2. Planaria kempi Whitehouse = P. torva (Muller). The anterior ond of Planaria and Dugesia are destinctive.

3. Squash preparation of the genital area of Planaria and Dugesia to show relations of organs and ducts.
The planaria type has an adenodactyl or muscular pouch opening into the atrium.
4. Stenostomum unicolor (Schmidt).
5. Macrostomum tuba (Graff).
6. Mesostomum ehrenbergi Focke
218 All figures redrawn : 1 and 2 after Whitehouse, 1913 ;
1946, and 6 after Luther 1963.

3 and 4 from figures of Mr. Ian R. Ball ; 5 after Hyman
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Fig. 13. 1. Brachionus urceolaris mictic female (Monogonata).
Anterior portion of Macrotrachela ehrenbergi (Bdelloidea), ventral view with corona unfoliled.
Lepadella ovalis, ventral view.

W 1S

Lecane leontina, ventral view.

o

Tetramastiz opoliensis lateral view.
Trochosphaera aequatorialis lateral view.
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Asplanchnopus multiceps lateral 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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Bull. Fish. Res. Stn., Sri Lanka (Ceylon), Vol. 25, Nos. 1 and 2, 1974 pp, 21—81

Guide to the Freshwater Fauna of Ceylon (Sri Lanka)
| Supplement 4

by
C. H. FErRNANDO *

INTRODUCTION

Supplement 3 ** Guide to the {reshwater faunsa of Ceylon =" by A. S. Mendis and C. H.
Fernando, Fish. Res. Stn. Ceylon 12, 160 pp. (1962) was published by the prersent suthor in
1968. The three supplements so far published have (¢) Added new taxonomic units at all levels
(b) Corrected errors and up-dated the nomenelature of species (¢) Added references where these
had been recently published or overiooked and (d) Given keys to idegtifiedtion of various groups
with illustrations 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 are given of localities both as regards species
previously recorded froma Sri Lanka and especially for new records. This gives the new records
more standing and may enable others to collect these species. Over 50 species are recorded for
the first time in Sri Lanka (Appendix 1). A genera] survey of the freshwater fauna is attempted
This is intended to give an indication of the groups as regards their numerical status in species
and the extent to which different groups have been iavestigated. Using this data on the inverte-
brate fauna, the prospects for introduction of invertebrates is discussed. This field of scientific
research is fast growing sand is of particular sigmificance to Sri Tanka where man-made Jukex
provide a situation where invertebrate introductions may prove beneficial. Fish introductions
have already been discussed by Fernande (1965), Fernando and Indrasens (1969) and Fernando
(1971. 1973).

Since 1968 the present author has collected and studied over 300 samples of invertebrates
froni lakes, ponds, rice fields. rivers and streams. Also the Swedish ILund University expedition
(1962) to Sri Lanks has published a considerable amount of work on their collections which inslude
some freshwater fauna. Tltere have alsc been some general revisions which have added new
species or new records to the Sri Lanka freshwater fauna.

At attempt has been made to illustrate as many species as possible with simple, clear
illustrations. Wherever possible these reflect the level of sophistieation in she taxonomy of the
respective groups. Most of these illustrations have been made especially for this paper from
specimens available to the author.

A special effort has been made to provide lists and ilustrationz of planktonic animals.
This together with the paper of Chengalath and Fernando (1973) and Chengalath. Fernando and
Kostz (1978) should enable identification of practically «ll zooplankion species with accuracy.

A number of new species records for Sri Lanka are given wnder cach section in the
present supplement. A list of these species is given in Appendix [ for easy reference.

* Department of Biology, University of Waterloo, Waterigo, Ontario, CANAD A
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A table has been prrepared giving a number of species in the different groups of inverte-
brates in Sri Lenka. The data used for this table are mainly from the Guide to the freshwater
fauna of Ceylon (Mendis and Fernando 1972) and the supplements 1-2 (Fernando 1963, 1964,
1969) and the present supplefent. Data on numbers of species in freshwater invertebrate groups
in Malaya and Britain have been obtained from the authors unpublished and published data
{Malaysa) and the Freshwater Bioligical Association (Britain) publications.

Present Knowledge of the Freshwater Fauna

Table 1 summarises the status of the present knowledge of the freshwater fauna of Bri
Lanka. A simple, arbitrary classification has been adopted and the various groups divided into
three categories according to whether they are poorly known, fairly well known ov well known.
As can be appreciated, the dividing lines between these categories are not strictly definable.

Knowledge of the Sri Lanka freshwater fauna has heeu considerably enhanced in the
last twenty vears or so in two ways. I. The publication of world or regional menogrraphs
which enable identification of Sri Lanka species The following group and publi-
cations belong to this category. Oligochaete (Brinkhurst and Jamison 1971. Naidu
1965) Tardigrads (Ramozotti 1967, Bartos 1967) Rotifera (Kutikova 1971) Potamonidae
(Bott 1970) Ranatra (Lansbury 1972) Anisops (Breoks 1951) Coleoptera larvac (Bertrand
1972) Coleoptera (Vazirsni 1968, 1970) and Hydracarina (Cook 1971). To this should
perhaps be -added the Culicidae (Stone, Knight and Starcker 1959). 2. Studies
specifically- devoted to Sri Lanka material but not exclusively to this material in some cases.
Here T am listing only substantial contributions: Tricladida (Ball 1970), Monogenea (Gussev
1963), Pavasitic helminths (Fernando and Furtado 1964) Oligochaeta (Costa 1967), Rotifera
(Chengalath and Fernando 1973, Chengalath, Fernando and Koste 1978), Parastenocaris (Enckell
1972), Parasitic Copepods, Branchiura and Isopoda {Fernando and Hanek 1973a, 1978b) Atyidae
(Aradpragasam and Costa 1962), Potamonidae (Fernando 1956, Bott 1970a), Notonectida: (Leong
and Fernando 1962, Fernando and Leong 1968), Micronectinae {Fernando 1964, Wroblewski
1973), Odonata (Lieftinck 1971). Trichoptera (Schmit 1958) and Mollusca (Fernando 1969).

A great deal of material from Sri Lanka freshwaters has been collected by the Swedish
Expedition (Lund University) in 1962, the Smithsonian Institute, TJSA and the present author.
Substantial contributions have already been made to the taxonomy of Sri Tanka species based
on these collections and more can be expected in the near futurc.

There has been in general an increase in the sophistication of taxonomic work. This applies
in different degrees to different groups of freshwater animals. [arly records are scmebimes
unreliable 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 Cladccera and Copepoda. An attempt has been made to
provide illustrations 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 accuracy
the numerical species composition of the fauna. T have attempted this exercise to 2nable me to
comment on the faunal composition later on in this paper. The bases for this deduction are as
follows: 1. The number of species in some continental tropical 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 to the intensity of investigations, 4. The present state of systematiz kncwledge
as applied to species limits in the different groups (e.g. 1 have reduced the recorded number of
Mollusca in my estimated number of species present) and. 5. The Fauna of Adjacent Repions.

The author is well aware that the estimates given are open to criticism as to their bases
but he feels that these estimates are the best possible under the present circumstances and wik
prove useful to workers in these various groups even if it only provides a chballenge to prove
me wrong. '
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TABLE I

Present knowledge 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 and (C) poorly
known Scme species numbers recorded are given for Malaya and Britain for comparison.

Species Numbers

INTRODUCTIONS *
Sri Sri SUGGESTED INTRODUCTIONS t
FAUNAL GROUPS Caregory Lanka  Lanka Malaya Britain
PROTOZOA Recorded Estimated  Recorded
Free living C 40 .. 150 .. — . —
Parasitic C 5 ... 5 .. — .. -
PORIFERA B 2 .02 . = -
PLATYHEMINTHES
Rhapdocoela C 4 o .. 0 .. -
Tricladida B 2 S .. 1 .. 10
Monogenea B 21 50 .. — -
Digenea C 1 20 .. 0 .. —
Aspidobothrea C 0 3 .. 0 .. = .. Cestoda
Cestoda B 3 5 4 — . * Bothriocephalus gowkonensis
MINOR PHYLA
Ectoprocta B 3 5 — —
Gastrotricha C 2 5 —— —
Tardigrada C 3 20 — —
Nematomorpha B 3 S — —
ROTIFERA
Monogononta A .. 115 .20 .. — .. —
Bdelloida C 3 75 - —
NEMATODA
Parasitic .. B .. 9 3 .. - .. —
Free living ... C.o.. 3 o300 .. - . —
Acanthocephala .. B .. 2 s 4 —
ANNELIDA
Oligochaeta ... B .31 .. 60 .. — .. 84
Hirudinea ... B .. 9 .. 12 .. 10 .. —
Branchiobdellidac L' A U (R —
MOLLUSCA
Gastropoda R N B L [
Pelecypoda . C .. 8 L - L =
CRUSTACEA
Anostraca B I .. 3 .. 0 .. - .. Branchiura
Conchostraca B 3 .. 5 . b .. = * Arugulus folliaceus
Branchiura A 1 1 2 — ~ Cladocera  1Daphinia magna
Cladocera B 53 65 — 90 .. *Leptodora Kindti
Osizacoda C 27 .. 68 —_— . -~ .. * Bosmin 1 longirostris
Copepodn B 27 .. 035 .. — .. — .. *Euposmina coregoni
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TABLE 1 (contd.)
Species Nambers

INTRODUCTIONS *

Sri Sri SUGGESTED INTRODUCTIONS t
FAUNAL GROUPS Category Lanka Lanka Malaya Britain
Recorded Estimated Recorded
Amphipoda B 2 .. 4 0 15 .. Copepoda* Parastenocaris brevipes
Isopoda B 2 .. 4 .. 2 .. 5.
Macrura B 17 .. 20 .. — .. 1 .. * Paraergasilus brevidigitus
Brachyura A 8 .. 8 .. 12 .. O
INSECTA (larvae aquatic)
Odonata A L1120 00120 .. — .. 40 .. Copepoda *Lernaea cyprinacea
Ephemeroptera C 8 .. 170 .. — .. 47 .. Isopoda
Plecoptera C 4 5 .. — .. 30 .. TAsellus
Neuroptera C 0 4 .. — .. 6 .. Amphipoda
Lepidoptera c .. 1 .. 1 .. — .. — .. tGammarids
Trichoptera B . 184 .. 250 .. — .. — .. Macrura
Diptera TMysids
Chironomidae C 22 .. 400 —— 380
Ceratopogonidae C 22 75 — —
Culicidae A 122 122 — —
Dixidae C 1 2 — —
Psychodidae C 6 10 .. — —
Simuliidae C 2 4 — 19
Rhagionidae C 1 2 — —
Blepharoceridae C 1 2 — —
Sciomyzidae C 0 2 — —
ISECTA (all stages, aquatic)
Hemiptera B ..120 ..135 .. 110 .. 62
Coleoptera B . 140 .. 185 .. 160 .. —
Hydracarina C 25 .. 125 .. — ., —

Included in Table T are the recorded numbers of some speciex from two countreis (Britain
and Malaya) as a comparision for species numbers. Both countries are of the same order of
size the two differ in being tropical (Malaya) and temperate (Britain). The similarities between
freshwater faunas in general and differences due to latitudinal and zoogeographical factors ‘are
thus illustrated.

General Remarks on the Fauna

The freshwater fauna of Sri Lanka 1 quite rich in species. This is to be eoxpected in a
tropical country with an abundant rainfali {(in some areas at least) and a wide range of habitats.
However, Sri Lanka lacks natural lakes and a fauna typical of this habitat has not evolved.
Th> only standing waters of any ccnsiderable area are the villus which are marshes connected
intermittantly with rivers (Fernando 1971). Most of the country has a monsoonal climate with
well-marked dry and wet seasons. During the drv seasons (inter-mousoon) most freshwater
habitats dry up. The only habitats (natural) which are perennial are some rivers. The man-made
lakes of which there are about 10,000 in Sri Lanka have been colonized via the vivers and have
o relatively rich fauna except for typical lake species. If natural lakes were nresent typical lake
forms may have reached these habitats. It is in the veservoirs of the hill country that a real
paucity of species is evident.. The zooplankton in these man-made lakes is very poor in species
and they are also poor in littoral and Lenthic animals.
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The sroall streams in the wet zone have a high proportion of cudemic species at least im
some groups. This is evident as showa by Fernando (1971) for tishes and from the extensive
studies of Wroblewski (1972) on the Corixidae and Enckell (1972) on the genus Parastenocaris
(Copepoda, Harpacticioda). 1t is very likely that inteusive studics of stream tauna will show
both a richness and & high endemicity of species in this habitat. The small stream in the wet
zone has probably been the most long standing and favourable habitat in Cevion for freshwater
species (Fernando 1971).

Table 1. shows the number of species in different invertebrate groups in Sri Lanka. Groups
poor in speciss belong to three categories. a) Those which have few freshwater reprosentatives
e.g. Coelenterata, Porifera (b) Groups with few species e.g. Gastrotricha, Conchostraca and ()
Groups which have relatively few species in the tropics e.g. Tricladida, Simuliidae. Plecoptera.
The tauna lacks some groups e.g. Brachiobdellidae which are predominantly North American.
It is rich in Trichoptera. Copepoda (mainly pond species), Hemiptera, Odonata. Maerura and
Brachyura. The eftects of the lack of natural lakes is seen in the relatively poor Cladocera, and
lake Copepoda faunas. The richness of stream fauna hac already been menticned.

With comprehensive studies in the different sroups a mcre sccurate analvsis will become
. ) p 1€ r grour . ! . \
possible. However the general composition of the fauna will not differ from what has been
described above.

An unexspected richness of the faupa has so far been lemonstrated in two groups of
freshwater organisms namely the genus Parastenocaris (Copepoda, Hartacticioda) with eight
species of w total deseribed fauna of about 100 species, (Fnckell 1971) in the werld and the
Micronectinae whose richness according to Wroblewski (1972) ix “unmatched in any other land .
Twenty-one species of this group are known from $1i Lanka. I is possible that somo other
groups may come within this category of “ rich 7 when intensive studies have been done.

It is unwise ir some cases to state categorically whether the paucity of species in a group
is. due to lack of study or to a natural poverty of the favna. Ap exavaple of this situation is the
Digenetie Uromintoda. Only oive doubtful ¢pecies is o1 record trdm fieshwater fishes.

Introduction of Fish and Invertebrates

A nmber of fish and invertebrates have been delibiorately or by accident introduced into
Sri Lanka freshwaters. The introductions of fish species has bere docuimented bv Fernando (1965,
1971) and Fernando and Indrasena (1969). The impact of fish iniroductions and the feasibility
of new intrcductions have been discussed by Fernando (1971, 1673). Some introducticns suggested
by Ferpando (1965) have already heen carried out and an evaluation of their effects on the
freshwater fisheries should be possible now. In the case of invertebrates a numher of accidental
introductions have occurred. Some of these introductions have Leen referred to by previous
workers. Bar (1924) mentions the possibiiity that Bosminag spp. have been  introduced. Fernando
and Fortado (1963) qnenticn that the Cestode Bothriocephelus gowkonensis Yeh lins probahly
been introduced. The likelihocd of this introduction is substantiated by the evidence that it has
spread to Eastern Europe from China (Fernando wnd Tndrasena 1969). Fernande and Hanek
(1973} sugaest that three of the seven species of parasitic erustaceans recorded so far from
freshwater fishes have heen introduced. Tt is likely that introductions may have gone unrrecorded,
For example Parasetenocaris brevipes (Kessel) and Leptodora kindti Focke recorded from Sri
Lianka are probably recent introductions.

In a previons paper Fernando 1973, raised the question of the prospects of introducing
invertebrates into Sri Lanka freshwater to fill gaps i1, the laura The reasons for suggesting
these introductions and the existence of the gaps are discussed below. A list of suggested intro-
ductions are given iu Tahlz2 1.

In general there is an aversion tc introduction of species into natural habitats. The reasons
for this are obvious in that the effects of introductions can rarely if ever be predicted. However,
man’s domestic and domesticated plants and animals have been introduced into new areas with
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beneficial effects by and large. Although, apart from the obvicus parasitic and pest species,
introductions have had varied effects on native faunas, accidental introduction of freshwater
inverteorates have been poorly rocumented. There are a number of references to such intro-
ductions in Allee and Schmidt (1951), Elton (1958) and Hynes (1970). In ‘recent years there has
been a great deal cf planned introductions (acclimatization) of hreshwater invertebrabes in the
USSR and their experience is worth considering in assessing prospective introductions. Dedyu
(1963), loffe (1963, 1972), Karpeviteh (1963) Melnikov and Chaplina (1963) and Karpevitch and
Bokova (1970) refer to the introduction of Cladocera, Copepoda and mysids into freshwaters in
the USSR with beneficial results to the fisheries. Karpevitch (1963) records that, of 45 species
introduced into freshwaters in Central Asia 87 became acclimatized. The success rate was 639
individual transfers. Bogotova (1969) gives Daphnia magna as a good species for introduction.
Toffe (1972) records marked improvement of reservoir fish productivity as a result of invertebrate
introduction. However, Sidorov (1963), and Zilenko (1963) point out that fish parasites had
entered the ecosystem with introduced species of fish and invertebrates. In general only parasites
with. direct life histories :.e. Protozoa, Monogenea, Topepoda are carried by fish into new
habitats. ’

Below are some reasons for introduction of invertebrates into freshwaters in Sri Lanka
based on the composition of the indigenous fasuna and ecological considerations, on the basis of
the knowledge of the composition of the fauna some prospective introduction are given.

Sri Lanka has no natural lakes, yvet over 10,000 ** Lakes '’ have been constructed for irri-
gation of rice fields, water storage. for drinking and for the generaticn cf hydro-electric power.
The fauna of these lakes was not evolved in standing waters of large size i.e. lakes. It is there-
fore likely that many niches have remained unoccupied or inefficiently utfilized. This has been
well demonstrated by the success of Tuapia mossambice introduced in 1952 (Fernando 1965,
1971). Normally existing lakes and riverc supply faunal recruits to rewly formed lakes. Sri
Lanka lacks the former but is abundantly supplied with rivers. As shown by Hynes (1970) and
Toffe (1972) rivers can provide the bulk of zooplankters for man-made lakes, However in Sri
Lanka the hill country has only torrential streams in which a fauna suitable for lake coloniza-
tion can hardly be expected to develop. Also Sri Lanka is poor in certain groups of invertebrates
which are prominent lake species. These include limnetic Cladocera, gammarids and isopods.

The present author has cxamined over 300 samples of * zooplankton ”’ collected from lakes.
ponds, rice fields and rivers in Sr1 Lanka during the period 1965-1972. As expected, all zoop-
lankters found in lakes oceur in natural habitats i.e. ponds and streams. The zooplankton in low
country shallow lakes is diverse in spesies composition. The pond and river species have appavent.
ly supplied suitable recruits to these man-made habitats. However until standing crops and pro-
duction of zooplankton are studied the richness or otherwise of the zoopiankton cannot be com-
pared with lakes elsewhere. In the up-country reservoirs however ine zocplankton species are
few and the standing crops appear low. This combined with a very low fish production in these
lakes indicates a need for enriching the fauns if these babitats are to yield any quantiiy of fish.

Discussed briefly are the prospects for acclimatizaion (introduction) of invertebrates species
into Sri Lanka freshwater in relation to possible increases in fish production.

Gn the basis of data available on the freshwater fanna of Sri Lanka it apperas quite
feasible that planktonic, benthic and nektonic invertebrates can be intrcduced into Sri 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 low-country reservoirs
(e.g. Nalanda). For these habitats, species tolerant of lower temperatures (i.e. around 10-20°C)
can be considered. The following invertebrates can pe considered as good prospects for acclima-
tization in deeper reservoirs and streams up-country. The Cladocerans Daphnia magna Straus
Bosmina (s.1.) and Ceriodaphnia spp. may well prove satisfactory species to raise the production
of zooplankton. Besides these, mysids, of which there are at least three indigenous lagoon species
namely Heteromysis zeylanica Tattersall. H. proxima~ Tattersall and Mesopodepsis zeylanice
Nouvel (Taffersall 1923, Nouvel 1954) may well prove possible to acclimatize to these habitats.
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In lsurope there are & number of mysids in frreshwaterr besides Mysis relicta Loven which
is restricted to the Northern European lakes. Holmquist (1972) lists 18 mysides from Europe. The
genus Daphnia is poorly represented in the tropics. However this may be a matter of geological
history rather than temperature. In any case the temperatures in the up-country resrvoirs are
lower than in typical tropical lakes. Holzinger (1955) gives a temperature range of 1.6-24°C for
Gregory’s Lake, a lake in the hill country of Sri Lianka. mysids have becn successfully acclima-
tized in reservoirs in the U.5.8.R. (Dedyu 1963).

There are two other groups of invertebrates which are poorly represented in Sri Lanka
which contribute significantly to production in streams and lakes. There are the gammarids and
the isopods. The only gammarids present in Sri Lanka fresh waters are Paracalliope fernandoy?
Wignarajah, a rare species and Grandidierella bonneri Stebbing (=Grandidierella megnae Latter
sall), a brackish water species. There are in the Indian region however many garmamarids inclu-
ding 15 species of Rivulogammarus (Staskraba 1967). Some of these species might well prove
valuable species to acclimatize to the hill country streams and lakes. There are only two species
of isopods recorded frem Sri Lanka freshwaters, One of them Alitropus {ypus (Milne Edw.) is ar
ectoparasite on fish (Fernando and Hanek 1973b). The other is a small interstitial species recorded
by Enckell (1970). The prospects of introducing successtully some spacies of free-living Tropoda
and gammarids seem favourable. However it is possible that the Caridina species {Atyidae) will
eliminate any foreign isopods and gammarids. These two groups (Caridino—gammarids and
isopods) appear to be mutually exclusive and Caridina is a tropical genus. However Caradinag in
St Lanka is not common in the up-countrv though one species Caradina sinhalensis Ortmann
is restricted to this habitat.

Tt appears that the introduction of freshwater invertebrates into Sri Lanka has reasonablée
prospects for success and will likely have a positive effect on fish production especially in the up-
countrv veservoirs. However caution should be exercised in selecting species for introduction
and the progress of acclimatization should be carefully monitored. The introduetion of parasites
should be carefully guarded against. Fernando and Hanek (1975 b) suggest some rmethods for
eliminating parasites from fish being used for introduction. Much work remains to be done on
the biologv of indigenous and-introduced species if sestained long-term benefits are to be reaped.
However the propects for increased fish production warrant the expenditure of effort in this
field in Sri Lanka.

NOTE—

A number of accidental and deliberate introduction of invertebrate species have been documented in recent years
Munro Fox, H. (1965) Ostracod Crustacea from Ricefields in taly, Mem, Ist. ital. Tdrobiol 18, 205-214 mentions that
8 species of Ostracoda have been introduced into Italian ricefields. These species originate from all the continents outside
Europe and were presumably introduced with samples of rice imported from abroad. Abrahamsson (1972) hasa number
of papers dealing with the deliberate intoductions of two American crayfishOrconectes limosus Rafinisque and Pacificastasus
leniuscules 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 I have reliable information thht
American crayfish have been intoduced into East Africa.

Abrahamsson S. Edit. 1972. Freshwater Crayfish. First International Symposium on freshwater crayfish.
Austria 1972.Lund. Sweden 242 pp.
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PHYLUM — PLATYHELMINTHES
Class Turbellaria

ORDER TEMNOCEPHALIDA

In the Guide p. 40 three species of Temocephalida are listed from Sri Lauka. The work of *
Baer (1953) has necessitated a change in the nomenclature of one of . these species namely
Caridinicola platei Fern. which should be Paracaridinicola plaler (Fern.) Also another species
found in Ceylon by Plate (1914) was not listed in the guide. This is Parecaridinicoia indica Plate.
The other two Sri Lanka species are Monodiscus parvus Plate and Monodiscus macbrideir Fern.

A comprehensive revision of this order was made by Baer (1931). Baer (1953) give notes
on the geographical distribution and the relations of the ectoparasite with their hosts. :

ORDER TRICLADIDA

The first named triclad from Sri Laoka was described by Ball (1470). Besides this species
Dugesia nannophallus Ball, he found material belonging to Dugesia spp. He is presently studyiny
more material collected in Sri Lanka. It is evident from his work and intensive collecting in Sri
Lanka that triclads are not uncommon in Sri Lanka especially at higher elevations. Ball (1970)
gave a synopsis of Dugesia in the Oviental region. This work should enable more accurate diag-
nosis in this group, little known at present in the Orviental region. Duwgesia nannophallus s shown
in Fig. 16.

ORDER RHABDOCOELA

While examining ‘'plankton’’ samples fromn lakes, ponds, rice fields and streams in Sri
Lanka I have come across Rhabdocoeles on many occasions. They have only been diagnose
to the generic level and include Mesostomum, Macrostomum and Caienula. The Rhabdocoela are
very poorly known in the Oriental region at present and accurate diagnosis to the species lcvel
is not possible except by a specialist. It is also likely that many new species will be found in this
group. Study of Rhabdocoela taxonomy has been hindred by 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 phylom has been recorded frcm Sri Lanka. I found three
species in material collected in Sri Lanka for me by Mr. P. B. Karuraratne from two localities
and in sorted material sent to me by Professor Per Brinck and collected by the Lund University
Expedition to Ceylon in 1962.
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The material identified is as follows:

1. Macrohiotus dispar Murray.

Helanda, Ratnapura, Sabaragamuwa Province; stagnant pond; Coll. P.B.
Fernando.

2. Macrobiotus dispar
Ratnapura. Sabaragunuwa Provinee; Gem pit 10.7.72.
Coll. P. B. Karunaratne. ’

8. Macrobiotus dispar
Nuwarn Eliya, Central Province; pond 27.7.71.
Coll. P. B. Karunaratne.

4. Macrobiotus dispar
Bopatella Falls. 9 miles NNW. Ratnapura.
Sabaragamuwa Province; Swedish Lund. Univ. Expd. 19.11.72.

6. Stygarctus bradypus Schulz
Valalai Jaffina, Northern Province, brackish water;
Swedish Lund. Univ. Expd. 19.11.62.

6. Echiniscus (E.) crisbosus Murray
Nr. Trincomalee, Eastern Province, dry forest;
Swedish Lund, Univ. Expd. 10.11.62.

Although widely distributed in acquatic habitats especially in the littoral, turdigrades are
often raissed in collections because  they are seidom, recognized and
even when noticed they are put aside for lack of interest and the ima-
gined difficulty of identifying them. According to Edmonson (1963) and Pennak (1953) only
about 20 species have so far been recorded from the USA and another 20 friom Canada. About
400 species are known from the world. These numbers do not represent anywhere near the
actual number of species present. In Kurope they are far better known and are dealt with ex-
tensively in the monographs of Bartos (1967), Ramazotti (1967) and Rudescu (1964). From the
former two monographs I have made a list of 17 species so far recorded from the Indian sub-
continent and South East Asia. They are as follows:

Macrobiotus winae Richters Fehiniscus (E.) quadrispinesus Richters
Macrobiotus dispar Murray Echiniscus (BE.) reticulatus Murray
Macrobiotus hastutus Murray Echiniscus (I..) spiniger Richters
Macrobiotus macronyzr Dujardin Echiniscus (Bryndelphax) {atrensis Weglarska
Macrobiotus rubens Murray Pscudoeckiniscus sullus (Ehrenb)

EBchiuscur (B.) dubosci Richters Hypsibiug (Ischypsibius) indicus (Murray)
Eehinisens (K.Y calvus Marcus Hypsibibiue (1.) nodosus (Murray)

Echmiscus (X.) bais Marcus Hypsibius (Diphascon) chilicnsis Plate

It 1s likely that Sri Lanka fauna of Tardigrada will amount to at least 20 ypecivs eonsi-
dering the wide range of aquatic habitats and the cooler temperatures in the hills. Tardigrades
are commoner at lower temperatures. Their favourite habitat is moss and they are also often
found in the littoral of lakes and among vegetation at the edge of ponds. Few species are marine.
Most species have been recorded from wet moss.
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Tardigrades are minute in size (about imm long) and have a characteristic easily diagno-
sed external and internal structure. They are usually preserved in 5% formalin and mounted for
study in lactophenol or a stain mountant (CMC-8 Turtox; gives good results). The body is flat-
tened or slightly arched and carries ventrally four pairs of stubby legs bearing claws. This gives
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 which sometimes bear spines
or hairs. Anteriorly are a pair of eye spots. Some structural features of tradigrades are shown

in Figs. 17-19.

Internally the main organs are a pair of piercing stylets opening into the anterior end of
the alimentary canal. The alimentary canal is simple and has in its course a budbous suctorial
pharynx, a short oesophagus, stomach and rectum. It opens into the cloacal chamber which
communicates with the outside ventrally and anterior to the fourth pair of legs. Opening into
the posterior portion of the alimentary canal is the single, dorsally placed ovary (males are rare
and unknown in some genera) and two or more laterally placed malpigian tubules and a third
more dorsal malpigian tubule. The brain is dorsal and the ventral uerve cord bears ganglia. De-
tailed descriptions of morphology are given in Pennak (1953) and Edmonson (19683).

Tardigrades are capable of withstanding very adverse conditions by passing into a state
of very low metabolic activity. This phenomenon is referred te as anabiosis and is also found in

Bdelloid Rotifers.
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CLASS — OLIGOCHAETA

In all 31 species of aquatic Oligechaeta have been recorded rom Sri Lanka so far. They
belong to the Aelosomatidae (1 species). Naididae (24 species) Tubificidae (4 species). Glas-
soscolicidae (1 species) and Phreodrilidae (1 species). The total number of gpecies present is
perhaps around 60-100. So far reiatively little material has been examined from Sri Lanka.

Naidu (1966) records the foliowing numbers of species from the Indian subcontinent: & Aelos-
omatidae, 51 Naididae and 14 Tubificidae Brinkhurst and Jamieson (1971) have given a com-
prehensive account of the freshwater Oligochaeta of the world. This book together with the
pepers of Brinkhurst (1965), Naidu (1962-63. 1965, 1968) and Gates (1945) enable the identifica-
tion of Sri Lanka aquatic Oligochaeta. Costa (1967) has given a numher of new records of
species for Sri Lanka.

The following species of freshwater Oligochaeta were identified in samples of zooplankton
collected for the study of microcrustaceans. Since records ot freshwater Oligochaetes for Sri
Lanka are few they have been included here.
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CONCHOSTRACA. Fig. 1-3 Streptocephalus spinifer, male 1, tail 2, anterior portion 4-6. Cyclestheria
hislopi, female 4, shell 5, anterior portion 6, postabdomen. 7-11 Ganenestheriealla indica 3. female 4, shell 5,
Anterior portion 6. Postabdomen 7-11. Caenestheriella indica male 7. Shell 8. Antenna 19. Antenna 11 10.
Anterior portion II. Postabdomen 12-14. Eulimnadia michaeli female 12. Shell 13. Antenna 1 14. Anterior
portion 15. Postabdoman of male
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Allonais galiorensis (Stephenson). Marawila pond 6.12.70.

Allonais inequalis (Stephenson). Gurugoda, Nr. Padukka, pond 23.12.72., Legawatte Est. Badulla, well 8.10.72.,
Galwela, rice field 6.11.72., Battuluoya, river edge 2.6.72.,

Allonais pectinata (Stephenson). Madurankuliya tank 2.6.72. ‘
Aulophours hymenae Naidu. Pond near Kirillapone 23.12.72., Dothalla, rice field 6.12.72.,
Aulophorus michaelseni (Stephenson). Lahugaia tank 28.8.72.

Aulophorus tonkinensis (Vejdovsky). Gurugeda 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
Pelmadulla, rice field 18.8.72., Ratnapura, rice field 19.8.72.,

Branchiura sowerdyi Beddard. Nugegoda, rice field 7.8.72.

Chaetogaster distrophus (Gruithuisen). Punchivillu, Puttalum 1.6.72. ‘

Dero digitata Muller. Nagadeepa wewa 10.11.72., 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.

Pristina proboscidea Beddard. 19th Ml. Piliyandela—Horana Road, pond 23.12.72. Panagoda, pond 23.12.72.
Pelmadulla, small water collection 17.8.72.

Pristina longiseta Ehrenberg. Panagoda, pond 23.12.72., Galwewa tank 6.11.72., 19 MI. Piliyandala-Horana Road,
pond 23.12.72,, Ratnapura, wayside ditch 22.8.72.,

Pristina aequiseta Bourne, Divulwewa, rice field 11.8.72.
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PHYLUM MOLLUSCA

About 110 species of freshwater Mollusce have so far been recorded from Sri Lanka. How-
ever most of our present knowledge on the species is based on studies made over half a century
ago. The only recent paper is that of Fernando (1969) which records thirty-seven species inecin-
ding one new record for Sri Lanka namely Cerithidea fluviatilis (Potiez and Michaud).

It is likely that evaluation of the specific status of Sri Lanka freshwater Mollusca in the
Jight of recent work will lead to a reduction in the number of valid species. It is estimated that
the reduction will be from the present 110 to about 50 species (Table 1).

The larval stages (Glochidia) of bivalve molluscs are parasitic on the gills and skin of
fishes. Glochidia (have also been found) in plankton samples. These are presumably recently

shed larvae or those which failed to become ectoparasitic. A glochidum of the common bivalve
Lamellidens marginalis Lamark is shown in Fig. 20.

Some remarks on Glochidia and methods f{or preservation and study are given by
Fernando et al. (1972).
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PLATYHELMINTHES, TARDIGRADA, MOLLUSCA, CRUSTACEA (MYSIDACFEA), HYDRACARINA..
Fig. 16 Dugesia NANNOPHALLUS; 17. Macrobiotus huflandi; 18. Macrobiotus dispar; 19. Macrobiotus dispar
20. Glochidium of Lamellidens marginalis 21-23 Mesopodopsis zeylanica female, 22. female brood pouch, 23, .
posterior portion, 24 Hydracarina larva from plankton. 25 Unionicola larva. 26 Hydracarina larva from stomach

wall of the fish Etroplus suratensis (Bloch). fig, 16, redvawn from Ball (1970); 17-19. form Bartos (1967); 25
from Mitchell (1955).
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CLADCCERA-LEPTODORIDAE, SIDIDAE AND DAPHNIDAE. Fig. 27. Leptodora kindti from Ontario,
Canada. 28-30 Diaphanosoma excisum female, 29 posterc-ventral portion of shell, 30 postabdomen. 31-33
Diaphanosoma. sarsi, 31 postero-ventral portion of shell, 32 head, 33 postabdomen, 34-37. Pseudosida bidentata.
35, antenna of female, 36 antenna of male, 37 postabdomen of fesuale. 35 Laronopsis australis. 39 Ceriodaphmia cornuta
40 Ceriodaphmia quadrangula 41 C. quadranguia postabdomen, 42-44 Daphnia carineta, 42 ephippial female,
43 postabdomen of same, 44 details of postabdomen of same. 45, Daphkaia luntholtz. 46 Scapholeberis kingi. 47-50.
Simocephalus vetulus 47.  S. versdus, Ontaric, Canada 48. Samse, postabdomen, 49 5. vesulus postabdomen of female
from Sri Lanka,. 50 head of feresle from Ontarie, Canada,
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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 59-61. Moina macrocopa female, 59 head of female, 60 postabdomen, 61. first ’lcg 62-64.
Bosminopsis dietersi. female 63 rostrum, lateral view, 64 rostrum, spread out : Ventral view. 65 Bosmina sp. from
Madurai, India. 66-68. Bosmina longirostris from Ontario, Canada, 66. female, 67 postero-ventral spine, 68
postabdomen 69-70. Eubosmina coregoni from Ontario, Canada, 69 female, 70 terminal portion of postabdomien.
71-73 Eubosmina longispina from Ontario, Capada, 71 female, 72 postabdomen, 73 Postero-ventral portion of shell.
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SUB-CLASS BRANCHIOPODA
CRDER CONCHOSTRACA

Only a single species Cyclestheria hislopt (Baird) has been recorded sc tar froro Sri Lanka.
Two new records are now added namely Eulimnadia michaeli Nayar and Nair and Caenesthericlla
indica (Gurney). All three species arc illustrated in Figs. 4-15.

The collection data on the new records is as follows: Eulimnadia michacli Mandativu,
Jaffna ; rainpools 3.12.57. Caencstherielly indica Colombo Museumn gardens in rainpools 21.10.69.
Coll. P. B. Karunaratne. Karainagar, rice fields 15.12 71. Coll. M. J. Fernanco.

Both these species have been collected subsequently in other loecslities in Jaffna and
-appear to be fairly common Cyclestheria hislopi is common in all parts of Sri Lanka.

The relevant papors for Sri Lanka conchostracans are Baird {185%) Gurney (1906a,
1906b) and Nayer and Nair (1968).

CRDER ANOSTRACA

The only member of this order known from Ceylon is Streptocephalus spinifer Gurney. In
the ** Guide ' the female of this species is figured. The collection from Karainagar East, Jaffua;
rice field 16.12.71 contains both males and females. The male is illustrated (Fig. 1-3).
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ORDER CLADOCERA

The confusion that exists in the taxonomy of Cladccera is great at the present time in
spite of a large number of revisions of genera and many moncgraphic works on a regional or
world basis. The present list is based on the study of over 300 sarnples of zooplankton and the
perusal of the relevant literature. However, I have undertaken this work largely because of the
help extended to me by three leading outhorities on the Cladocera: Dr D. G. Frey, Indiana
University, Bloomington, U.S.A.; Dr. V. Korinek, Charles University, Prague and Dr. N. N.
Smirnov, Institute of Animal Ecology, Moscow.

The literature relevant to the study of the Sri Lanka Cladocera can be divided into a
number of categories (1) Those where Sri Lanka species have been recorded: Brady (1886),
Poppe and Mrazek (1895), Daday (1898a, 1898b), Apstein (1907, 1910), Gurney (1916), Bar
(1924) and Fernando and Ellepola (1969). (2) Literature referring to uew records of species made
in the present paper: Baird (1849), King (1852), Herrick (1882), Richard (1892, 1804, 1895).
Vavra (1900), Sars (1901, 1916), Daday (1905), Gauthier (1930), Brehm (1233, 1957). Biraben
(1939). and Megard (1967). (8) There are a number of classical papers on the Cladocera which
describe presently accepted valid species from different parts of the world. Fortunately, one of
these classics is the paper on Sri Lanka Cladocera of Daday (1898). The others of relevence to
Sri Lanka species are: Miller (1785), King (1852a, 1852b) Fischer (1854), Leydig (1860).
Kurz (1874), Sars (1885, 1888, 1896, 1901, 1916), Richard (1892a, 189b, 1894), (4) Mongraphs
on the Cladocera incorporating currently accepted taxonomy are: Behning (1941), Scourfield

238



C. H. FERNANDO

CLADOCERA-MACROTHRICIDAE. Fig. 74-76. Macrothrix triserialis, 74 female, 75 mid-ventral margin
of shell, 76 postabdomen. 77-79. Mucrothrix spinosa, 79 female 78 antennule, 79 mid-ventral margin of shell. 80-82
Gurneyella odiosa 80 female, 81 postabdomen, 82 mid-ventral margin of shell. 83-86 Ecninisca capensis, 83 female, 84
antennule. 85 mid-ventral margin of shell, 86 postabdomen. 87 Gurnellu raphaelis. 88-89 Grimaldina brazzai, 8%
female, 89 postabdomen.. 90-91 Ilvocrvpius spinifer, 90 female, 91 postabdomen.
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CLADOCERA-CHYDORIDAE. Fig. 92-93 Alona cf. harpularia, 92 female, 93 ptabdomen 94-95
Alona monocantha, 94 female, 95 postabdomen. 96-98 Alona pulchella, 96 female, 97 postabdomen, 98 male. 99100
Alona punctata, 99 female, 100 postabdomen. 101-102. Alona sp. Nr. guttata, 101 female, 102 postabdomen.
103-104. Alona setulosa, 103 female. 104 postabdomen. 105-106 Biaperura cf. intermedia, 105 female, 106

Postabdomen.
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CLADOCERA-CHYDORIDAE Fig. 107-108 Biapetura affinis, 107 female, 108 postabdomen. 109-113.
Biapetura karua, 109 female, 110 spines of postero-ventral edge of shell, ITI postabdomen, 112 male, 113 postabdomen
of male. 114-115. Biapetura verrucosa, 114 female, 115 postabdomen, 116-118. Indialona globulosa, 116 female,
117 labrum, 118 postabdomen. 119 postabdomen of Indialona macraonyx. 120-121 Alonella excisa, 120 female, 121
postabdomen. 122-124. Pleuroxus cf. similis, 122 female, 123 spoines of postero-ventral end of shell, 124
postabdomen.
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Kurz (1874), Sars (1685, 1888, 1896, 1901, 1916), Richard (1892a, 1892b, 1894). (4) Mongraphs
on the Cladocera incorporating currently accepted taxonomy are: Behning (1941), Scourfield
and Harding (1958), Brooks (19569), Sramek-Husek et al. (1962), Manuilova (1964). Smirnov
(1971) and Flossner (1972). The papers of Frey, (1959, 1962 and 1967) on the head pores of the
Chydoridae must be consulted for any detailed study of this group. Kecent revisions of genera
o. families which must be consulted for accepted names and synonomy of Sri Lanka species are :
Razoska (1956), Thomas (1961, 1962), Harding and Petkovski (1963), Goulder (1968), and Deevey
and Deevey (1971). (5) There is a considerable but scattered literature on the Cladccera of S.E.
Asia most of which are relevant to the study of Sri Lanka species. I have listed only those 1
have consulted and found useful. They are as follows: Poppe and Richard (1890), Sars (1908),
Stingelin (1904), Gurney (1906, 1907), and Brehm (1909, 195C, 1953). '

The Cladocera are arranged in their respective families. A few comments are made on the
species in each family with special reference to the Sri Lanka species. Illustrations are provided
for all the species recorded so far. The auther has been material from Sri Lanka of all the recorded
species except for Leptodora kindtii, Moina macrocopa, Bosmina longirostris, Eubosmina corec-
goni, Chydorus ceylonicus, Indialona macronyx and Graptoleberis testudinaric. Through the
generosity of Professor D. G. Frey his drawing of Indialona macronyz (Daday) made from
Daday’s material is copied. Daday’s (1898) figures of Chydorus ccylonicus and Goulden's (1965)
figures for Moina macrocopa are alos copied. For the other species not seen from Sri Lanka
material have been used.

Thirteen new records of Cladocera have been added to the Sri Lanka list. Besides this
the synonomy of the recorded species has been sorted out as far as possible. The 50 indigenous
species will prcbably be increased considerably with more detailed studies on the Cladoceran
fauns of Sri Lanka.

The author has not used trinominals. They have been used xetensively by Smirnov (1971).

THE LIST OF SRI LANKA SPECIES IS AS FOLLOWS:@.-—

Leptodoridue.
Leptodora kindtii Focke (Introduced)
Sididae
Diaphanosoma excisum Sars
Diaphanosoma sarsi Richard
Psendosida bidentata Herrick (szalayi type)
*Latonopsis australis Sars

Daphnidae
Ceriodaphnia cornuta Sars
Ceriodaphnia quadranguia (O.F. Miiller)=probably C. dutia
Daphnia carinata King
Daphnia lumholtzi Sars
Scapholeberis kingi Sars
‘Simocepholus vetulus (O. ¥F. Muller)

Moninidae
Moina macrocipa (Straus)
Moina micrura Kurz
Moinodaphnia mcleay: King

Bosminidae
*Bosminopsis dietersi Richard
Bosmina longirostris (O. F. Miiller) (Introduced)
Eubosmina coregoni (Baird) (Introduced)
*Bosmina sp. (Sinobosmina)
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CALDOCERA-CHYDORIDAE. Fig, 125-128. Chydorus barroisi, 125 female, 126 postabdomen, 127 labrum,
128 leg.i. 129-131. Chydorus ceylonicus, 129 female, 130 posta domen, 131 labrum. 132-134 Chydorus eurynotus,
132 female, 133 postabdomen, 134 leg 1. 135-137. Chydorus, parvus, 135 female, 136 leg 1, 137 anteroventral
edge of shell. 138-143 Chydorus, 138 female, 139 tip of rostrum, innerview showing notch, 140 labrum, 141 leg 1,
142 male claw, 143 female postabdomen. 144-147. Chydorus veniricosus, 144 female, 145 postabdomen, 146 leg 1,

147bg§1w of male. 148-151 Pseudochydorus globosus, 148 female, 149 postabdomen 150 leg 1, 151 ant. portion
of y.
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CLADOCERA-CHYDORIDAE. Fig. 152-153 Euryalora orientalis (juvenile), 153 postbdomen. 154-155
Euryalona orientalis, 154 female, 155 postabdomen. 156-157. Oxyurella sinhalensis, 156 female, 157 postabdomen.
158-159 Kurzia longirostris, 15§ female, 159 postabdomen. 160-161 Leydigia australis. 160 female, 161 postabdomen.
162 postabdomen of Laydigia acanthocercoides. 163-164 Graptoleberis testudinaria from Waterloo, Ontaraio,
CANADA, 163 female, 164 postabdomen. 165-166. Dunhevedia crassa, 165 female, 166 postabdomen. 167-169
Dunhevedia serrata, 167 female, 168 postabdomen, 169 lebrum. 170. Dadaya macrops female.
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Macrothricidae
*Hchinisca capensis Sars Ilyocryptus spinifer Herrick
*Qrimaldina brazzai Richard Macrothriz spinosa King
Gurnella raphaelis Richard _ Macrothrixz triserialis Brady

Gurneyella odiosa (Gurney)

Chydoridae
*Alona cf. harpularia Sars Chydorus ceylonicus Daday
* Alona Mmonocantha Sars Chydorus eurynotus Sars
*Alona pulchella King Chydorus parvus
Alona punctata (Daday) Chydorus sphaericus (O. F. Miller)
*Alona setulosa Megard Chydorus veniricosus Daday
*Adlona sp. (Nr. A. guttata Sars) *Pseudochydorus globosus (Baird)
Alonella excisa (Fischer) Euryalona orientalis (Daday)
*Biaperura affinis (Leydig) Kurzia longirostris (Daday)
Biapetura cf. intermedia (Stingelin) Oxyurella sinhalensis Daday
Biapetura karua (King) Graptoleberis testudinaria (Fischer)
Biapetura verrucosa (Sars) Leydigia australis Sars
Indialona globulosa (Daday) Leydigia acaenthocercoides (Fischer)
Indialona macronyx (Daday) Dunhevedria crassa (King)
Pleuroxzus. cf. similis Vavra Dunhevedia serrata Daday
Chydorus barriosi Richard Dadaya macrops (Daday)

Locality records of species recorded for the first time in Sri Lanka.

Mandativa, pond 17. 12. 71.
Castlereagh Res. 16. 7. 69.

Giants tank

Marawila, ditch 7. 12, 70.
Karainagar, rice field 15. 12. 71.
Nugegoda, rice field 22. 12. 70.
Pond near Nikeweratiya 16. 12. 70.
Pond near Nikeweratiya 16. 12. 70.
Mankumban, Jaffna, pond 17, 12. 71.
Waga, pond 31. 12. 69.

Pond near Horana 23. 12. 72.
Unichehi tank 28. 12. 70.
Habarana tank 4. 1. 65.

Latonopsis australis
Bosminopsis dieterst
Bosmina sp.

Grimalding brazzai
Echinisca capensts

Alona monocantha

Alona ef. harpularia

Alona pulchella

Alona setulosa

Alona sp. (Nr. 4. guttata)
Biapetura affinis
Pseudochydorus globosus
Pleuroxus cf. similis

Rare species not listed above.
Indialona macronyx
Graptoleberis testudinaria

Well near Kalawewsa
Elephant pond, Mihintale

The illustrations (Figs. 27-171) have been prepared to make the diagnosis of Sri Lanka
gpecies as easy as possible. Some of the not too obvious features have been shown by arrows.
For the accurate diagnosis of Cladocera careful preparation is necessary. For temporary mounts
I have found CMC—S (Turtox) and Polyvinyl Tactophenol coloured with lignin Pink
(Gurr. London) very satisfactory. For permanent preparations the method given by Brandlova,
Brandl and Fernando (1972) is satisfactory if the technique is mastered. Ringing the coverslip
with a sealing compound (e.g. Lactoseal ; Gurr. London) will prolony the life of the specimen in
a satisfactory condition. Head shields should be mounted in the same way as whole specimens.
Exuviae is very useful when mounted for the study of limb structure.

The Leptodoridae are represented by only one species which is characteristic. Among the
Sididae the genera can be seporated easily on the basis of the structure of the artennules in the
Species diagnosis in Diaphanosoma can be made on the shape of the ridge on the
f the shell. The only daphnid which may cause difficulty in diagnosing is
drangula which can be recognised by the lack of a pointed prominence of the

female.
ventral portion o
Ceriodaphnia qua

245



FRESHWATER FAUNA

. s rnomin .
R N & 7‘;\
A C 1
//R\\ ,? , ye N .
A I% B
N i
~ \\\/ / !\ . ,,/
e L P o
s N /’\ F Y
AT P I taoms seraons
el H \l 1’ ~
..um-:;\-— 1 i oy /- \'\E
TN o ; i
A T N
" 'I K ’ N ST N \
p : ¢ ™.
- - ¥
. \\ . b \\\ . ®
- A o o~
: A= NN
- ; \_\\ / s ( ]
i 1’ " [ e i
: \ \ / 7 s S
\\ - ’ / .// ‘ AN v &
DN e 1T N

Fig. 171 Head shields and head pores of Chydoridae. Al from Sri Lanka
material except Indialona globulosa from Smirnov (1970)and the entire head
shield of Chydorus (contd. page 53.)

head. Moinodaphnia mcleayi has an ocellus not present in Moina spp. Moina macrocopa has
spines dorsally. The males of Moinc mivrure and Mounodaphnia mcleayn are characteristic and
shown in Figs. 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 Eubosmina longispina should prove
adequate for diagnosis. The Macrothricidae can be diagnosed fairly easily. However, the status
of Macroikrix triserialis and M. spinosa is not very clear. There are probably more than two
species of Macrolhixz in Sri Lanka.

It is in the Chydoridae that a great deal of difficulty will be encountered in species diagnosis.
The genus Alona is probably represented in Ceylon by more than the six species recorded. At the
present time the Lest that can be done in some cases is to apprex’mate specimens to a valid
species. Chydorus also often conivonts the investigator with eonsiderable difficulties. I have
illustrated the first leg of the female in all Chydorus species reported from Sri Lanka except C.
ceylonensis of which I have no speciraens. The rest of the Chydoridae are relatively easy to
diagnose to species. However, the Pleurozus found in Sri Lanka is not P. laevis (=hastatus)
as given by Daday (1898) and Smirnov (1971). Tt is a species close to Pleurozus similis Vavra.
It is also very rare in Sri Lanka.

Based on the examination of over 300 samples of zooplankton collected from all types of
freshwater habitats in Sri Lanka and at different times of the vear during the period 1962—
1972. T have found the following species very rare. The rare indigenous species ar:: Daphnia
carmata. Ceriodaphnia quedrangula, Moino macrocopa. Sinobosmina sp.. Echinisca capensis.
Grimaldina brazzai, Gurnella repheclis. Chydorus ceylonicus. Pseudochydorus globosus, Alona
setulosa, Biepetura affinis. Indialonc  macronyz. Pleurorus cf’ similis and  Graptoleberis
festudinaria. The three introduced species have not been recorded during the last 50 years and
have probablv heen eliminated.
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Fig. 171 (contd. from page 52) Sphaericus for which an Ontario
specimen was used.

1 have illustrated some cf the head shields of Chiydoridae. The study of Cladz;cera;n L;eyuains
su commonly found in samples enables indentification of species which kave heen in the habitat
besides those active stages when the samples was collected.

Males of Cladocera are raré but they are of considerable value in reaching accurate
diagnoses of species. I have illustrated the few males I have found in the samples A more
careful study of all the specimens will certainly give males of most species since the .colleetions
were made throughout the year.
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SUB-CLASS: COPEPODA

Three orders of this sub-class occur in Sri Lanka freshwater namely the Cyclopoida (free
living and parasite, Calanoida and Harpacticoida. Although very commen in all types of fresh-
water habitats, relatively little work has been done on these crustaceans in Sri Lanka. Many free-
living eyclopoid species are widely distributed and can be identified using works of a general
nature like Rylov (1948). Based on material from over 800 samples of zooplankton earlier
examined and on the few previous records 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 attempted to sort out the valid species based on examination ot
material and the sorting out of past records in the light of recent literature.

ORDER CYCLOPCIDA
(a) Free Living Forms

The relevant literature to the Sri Lanka species are the papers of Brady (1867), Poppe and
Mrazek (1895), Daday (1898), Apstein (1907, 1910), Gurney (1916), Lindberg (1939) and the
monographs of Gurney (1981-83), Rylov (1948) and Dussart (1969).

The author has identified ten species in material examined. This includes two new .records
for 8ri Lanka namely Metacyclops minutus (Claus) and Microcyclops moghulensis Lindberg. I
have however not found two species recorded by previous works namely Acanthocyclops vernalis
(Fischer) and Diacyclops languidus (Sars). The commonest species in Mesocyclops leuckarti
(Claus) while Macrocyclops distinctus (Richard) is very rare.  All the species recorded from Sri
Lanka are illustrated in Figs. 172-222.
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COPEPODA—CYCLOPOIDA. Fig. 172-173 Acanthocyclops vernalis from Ontario, CANADA, 172 female, 173 leg 5
of female. 174. Diacyclops nanus, female diagramatic. 175-177. Diacyclops cf. languidus. 175 female, posterior
portion, 176 leg 5 of female, 177 leg 4 showing membrane. 178-181 Ectocyclops phaleratus, 178 female, 179 leg 5 of
female, 180 furca of female, 181 antenna of female. 182-185 Eucyclops serrulatus, 182 female, 183 female, antennule, 184
furca for female, 185 leg 5 of female. 186-191, Macrocyclops distinctus, 186. female, 187 antennule of female,
terminal portion, 188 antenna of female, 189 female furca, 190 leg 4 of female showing membrane, 191 leg 5 of female.
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COPEPODA-—CYCLOPOIDA Fig. 192-195 T hermocyclops crassus, 192 female, 193 leg 4 showing membrane in
female, 194 female, endopodite v sleg 4, 195 legs S 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 minutus, 202 female, 203 posterior portion of female, 204 female antennule,
205 female leg 4 showing membrane, 206 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 of female. 217-222 Tropocyclops prasinus, 217
female, 218 female antennule, 219 female antenms, 220 male, 221 posterior portion of male, 222 Female leg .
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The Sri Lanka spscies sre as follows: —

Acanthocyclops vernalis (Fischer) Metacyclops minutus (Claus)
Diacyclops of. languidus (Sexs) Microcyclops moghulensis (Lindberg)
Ectocyclops phalsratus (1. h) Microcyclops vericans (Sars)
Eucyclops serrulatus (Fischer) Paracyclops fimbriatus (Fischer)

- Macrocyclops distinctus (Richard) Thermacyclops crassus (Fischer)
Maséoy‘élom teuckarti (Claus) Tropocyclops prasinus (Fischer)

' The two new records for Sri Lanka were found in samples taken from & rice field in
L;Iugegoda Western Province. Included are locality records for the rare species Macrocyclops
distinctus :

Métcwyclop» minutus. Nugegoda, Western Province, rice field 24. 2. 71.
Microcyclops moghulensis. Nagegeda, Western Province. rice field 19.3.71.

Macrocyclops distinctus. Nugegede, Western Province, rice field 25. 7. Gurugoda,
Millewa-Padukka Road, Western Province pond, 23. 12. 7. Retrapura, Sabaraﬂamuwa ‘Province,
roadside ditch 23. 8. 72. Marawila, North Western Province, small pond 29. 12. 72..

Alf th.reg species were recorded fromn a siagle habitat namely a rice field in }Iugevoda.
This habitat has been sampled regularly at fortnigntly intervals during 1971 and 1972. It is
likely that these three species are widely distributed in Ceylon although not eommon.
(b) PARASITIO FORMS

Five species have so far been recorded from Sri Lanka namely:

Ergasilus ceylonensis. Fernando erd Hanek.

Ergasilus mendisi. Fernando and Hanek.

Paraergasilus bevidigitus Yin.

Lamproglena chinensis sprostoni. Kirthisinghe.

Lemaeg cyprinecea chackoensis. Gpanamuthu.

The ‘relevant papers to these species are Fernando and Hanek (1973 ¢ aud 1973.b). Besides
describing two new species these papers mention that two of the five species namely Parasrgasilus
hrevidigitus and Learnaca cyprinacea chackoensis have been introduced into Sri Lanka.

T\v‘m ergasilids are illustrated in Figs. 235 and 236.

ORDER HARPAECTICOIODA

Beéause of their small size and the interstital habitat ¢f many species this group has until
very recently been poorly known in Sri Lanka. Three species of the funily Canthocamptidae are
known fr'om earlier records of Brady (1867), Apstein (181C) and Gurney (1918).

Enckell (1970) recorded seven spuocies of Parastenocaris (Family Parastanocarididae).
Members of the genus Parastenccaris are interstitial in hisbitat and about 100 species have been
described so far. Only two species of Parastenocaris oceur ‘n North America.

i . “

The Sri Lanka fauna is therefore quxte rich in this group. In & sample from Amparal
tabk was found a littoral species which is close to Parastenocaris brevipes Kessel. This species
is not strictly subterrainean P. brevipes is widely distributed and has been recorded from Er - >pe,
um and North Am srica. Frve ‘species huve been recorded. i Nmthem Furope Enckell ( 16.9).
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COPEPODA-HARPACTICOIDA, PARASITIC CYCLOPOIDA. Fig. 223 Canthocamptus sp. female. 224 leg §
female Atthyella sp. 225 leg 5 female Elaphiodella grandidieri. 226 leg 5 female Elaphiodella bidens decorata. 227
Parastenocaris cf. brevipes, male. 228-234. Parastenocaris spp. males, 228 furca of P. irenae, 229 furca of p. noodti,
230 furca of P. sinhalensis, 231 leg 3 of male P. sinhalensis, 232 furca of P. brincki, 233 furca of P. lanceolatus, 234
furca of P. curvispinus. 235 Ergasilus ceylonensis femaie. 236 Paracrgasilus brevidigitus female. 237 Protojanira
lucei. dorsal view, 228-237 after Enctell 1970.
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The list of Sri Lanka species presently recorded is as follows:—

They are illustrated in Figs. 223-234. Parastenocaris curvispinus Enckeli
Attheyella cigalensis (Brady) Parastenocaris irenac LEnckell
Elaphiodella bidens decorata (Daday) Parastenocaris lanceolatus Enckell
FElaphiodella grandidieri (Guerne and Richard) Parastenocaris noodti Enckell
Parastenocaris cf. brevipes Kessel Parastenocaris singalensis Enckell
Parastenocaris brincki Enckell Parastenocaris sp-

Identification of Harpacticoida of Sri Lanka can be done using the monographs of Lang
(1948) and Borutski (1952) and the papers of Chappuis (1929. 1931, 1934) and Enckell (1970).
Professor Per Brinck, Lund University, Sweden informs me that the Swedish Iixpedition to Sri
lianka in 1962 collected many Canthocumrttdae which are being studied, It is likely that there
will be many riew species among this material. hence a considerable lengthening of the species
list can be predicted.

ORDER CALANOIDA

Relatively little material has been examined by previous workers although calanoid cope-
pods are among the commonest freshwater microcrustaceans. The descriptions of many of the
Sri Lanka specics (Brady 1886), (Daday 1898) are inadequate to establish valid spzcies. he Sri
Laka <pecies are in need of a through study te estahlish their specific status [t is attempted
to sort out the synonomy of Sri Lanka species and list the valid species. This is based on the
examination of over 300 ** plankton ' samples from a wide range of habitats and covering most
of the couniry. It is hoped that a more detailed study of the material will be published later.

The Sri Lanka species are illustrated in Figs. 238-273. The diagnostic featuresx of both

male und female for each species is shown.
The Sri Lanka species which I consider valid are the following: —

Eudiaptomus cinctus (Gurney) Paradiaptomus greeni (Gurney)
Eudiaptomus dricschi (Poppe and

Mrazek) Phyllodiuptomus annae (Apstein)
Heliodiaptomus viduus (Gurney) Tropodiaptomus nicisenie (Brehm)
Neodiaptomus schmackeri (Poppe and

Richard) Tropodiaptomus cf. doriae (Richard)
Doubtful record : Eudiaptomus sinhalensis (Daday)
Eudiaptomus lumholtzi (Sars) = probably Fudiaptomus drieschi
Indeterminafe species. Tropodiaptomus orientalis (Brady)

There are at least two species of Tropodiaptomus in Sri Lanka. Brady’s description could
fit either of the two species recorded and also anyv other closely related species which may occur
in Sri Lanka.
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COPEPODA-CALANOIDA Fig. 238 Heliodiaptomus viduus female. 239-243 Phyllodiptomus 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. Eudiaptomus cinctus, 244 posterior 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. Heliodiaptomus 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. 255
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COPEPODA-CALANOIDA Fig. 254-259 Neodiaptomus schmackeri, 254 Posterior portion of female, 255 leg 5 of
female 256 leg S of male, 257 posterior portion of male, 258 terminal portion of male prehensiler antennule, 259 mig
portion of same. 260-265 Paradiaptomus greeni from Madurai, India, 260 posteriol portion of female, 261 leg 5 of
female, 262 posteripr position of male, 263 leg 5 of male, 264 terminal portion of prehensile an’s

mid portion of same. 266-271. Tropodiaptomus 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 portion
of same. 272-273 Tropodiaptomus cf. doriae, 272 prehensile antennule, 273 leg 5 of male.
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Synonymus:
Neodiaptomus strigilipes (Gumney) = Neodiaptomus schmackeri

The Sri Lanka species list and the shove comments on specific status of some species is
hased on the following papers and the examiination of a large amount of material. The relevent
papers are: Brady (1886), Poppe and Richard (1892), Poppe and Mrazek (1895), Daday (1889).
Apstein (1907), Gurney (1906, 1916), Tollinger (1911), Kiefer (1930, 1982, 1939), Brehm {1953)
and Bayly (1985). .

The commonest species in 8ri Lenke is Phyllodiaptomus annae. Paradiaptomus greeni was
not found although this species was deseribed from Sri Lanka. This species is ilivstrated from
maderial kindly sent from Madurai. indiz by Dr. R. G Michael.

INCHS

AesTeIN, C. (1907)—Plankton in Colombo see auf Ceylon. Zooi. Jb. (Syst.) 25: 201-244.
APsTEIN, C. (1910)—Das plankton des Gregory sce avf Cevlon  Lool. Jb. (Syst.) 29: 661-680.

BayLy, I. A, E. (1965)—The Australisn species ¢ ' pi- - Copepoda, Calanoida) and their distribution.  aust.
J. Mar. Freshw. Res. 171 123-134,

Borutsky, E. V. (1952)—Fauna of USSR ;Cn “"en: ™ ° t¢ ™" ., ‘icoide, Voi. 3, No. 4, 1-396. Israel Program
for Scientific Trans:. (1964) 7:. 7 ¥, .

Brapy, G. S. (1886)—Noies or: Entomos’ : To i éo iy i Ceylon. ). Limn. Soc. Lond. (Zool.) 19:
293-317.

BRE®M, V. (1953)—Indische Diaptoriiden Pse = iz : i1 Cleao n. GCst. Zool. 3:241-3435.

CHaPPUIS, P. A. (1929)—Die Unterfanilie ¢ - o - " Padve -l 200 471-530.

CHaPPUIs, P. A. (1931} —Copepoda Haipactico ™ ¢ .. P e~ v Lada-Expepdition.  Arch. Hydrobiol
Suppl. 8: 512-584,

Cuapruts, P. A. (1933)—Copepoda Harpacticc. *. .+ :Ch Al ~ . .A. Chappius in Afrique Occidentale

Francaise. Arck. __ydrobiol. 3.: .- ..

Dapay, E. (1889)—Microskopische Sussv- - N T . Pz, 210 1-123.

DussarT, B. (1969)—Les Copepodes dese 4 R sC . ale IT Cyclopoides et Biologie. 292pp.

EpMoNDpsoN, W. T. (Edit.) (1959%—Fres iwater ogy ol - Tiey, 1LV, 12481 .

ENcKELL, P. H. (1969)—Distrikution =u¢ s et vee T U Tepepoda) in Northern Europe.  Oikos 20
493-507.

EnckeLL, P. H. (1970)—Parastenoccaric. = {(T¢ Tt ‘o feom Ceylon,  Arkiv for Zool. 22,:545-556.

FERNANDO, C. H. (1969)—A guide to t. e freshwater faimna 2§ Ce,” (Su__ ' 7 ™ IL Fish. Res. Stn. Ceylon 20, :15-25.

FerNaANDO, C. H. and Hanex, G. (1973q}—Twe : T Tthe gaane L wilus Nordmann (Copepoda, Ergasilidae)

from Ceylon Crustaceanz 25: 1720

Fernanpo, C. H. and Hangk, G. (19735)—Some: par: “+ic Copepoda ¢ . zylon with a synopsis of parasitic Crustacea
from Ceylonese freshwater fishes, .21, 7ish. Res. Sto. Sri Lanka (Ceylon) 24: 63-67,

GuRrNEY, R. (1906)—On two new Entomosirz 1 from Ceylon. Spolia Zeylan 4: 126-134.

GURNEY, R. (1916)—0n some freshwater Er « mostrara from Ceylon. Proc. Zool. Soc. Lond. (1916)— 333-343.

GURNEY, R. (1933)—British Freshwater Copepoda. 3. Cyclopoida 1-384. Ray. Soc. Lond.

KIereR, F. (1920)—Beitrage zur Copepoder ™ nde XV Zur Kenntnis der Diapsomus orientalis Brady. Sars. Zool.
Anz. 87: 118-124.

KIerER, F. (1932)—Versuch eines systems der Diaptomiden (Copepoda, Caianoida). Zool. Jb. (Syst.) 63,:451-520.

Kiefer, F. (1939)—Scientific results of the Yale North India Expedition. Mem. Iadian Mns. 13: 83-203.

LsnG, K. (1948)—Monographie der Harpacticiden. Vols. 1-2. 1683 pp.

LinpBERG, K. (1939)—Cyclopoides (Crustaces, Copepacas) de L’Inde 1. Adicrocyciops moghulensis.  Bull. Soc.
Zool. Fr. 64: 120-122,

Foppg, S. A. and MraAzZEK, A. (1895)—Die vort Hern D, 14, Tvlesch aut Ceyion gesammelten susswasser Entomostracken.
Biech. Jahn. Hamb. Wiss. Anst. so: 139-142.

Poppg, S. A. and RicuarDp, J. (1892)—Descr” "+ . L . s " rin.osp. recuilles par M. Schmacker daos
Le Lac. Tahoo. Buil. Soc. Zool. ¥ - 18: 1 —* i1, . :

RyLov, V. M. (1948)—Frehswater Cyclopoida. Fu. 1 USSR. Isrzel Progra:n for Scientific Transl. (1963) 314 pp.

TOLLINGER, A. (1911)}—Die geographische verbreitung der Diaptomiden und anderer Suss-und Brackwasser-Gattungen
aus der Famille der Centropzzicen, Zowl. Jb. (Syst.) 30: 1-302.

257



FRESHWATER FAUNa

ORDER ISOPODA

The only freshwater isopods recorded from Sri Lanka are the parasitic species Alitropus
types (Milne Edwards) [see Fernando and Hanek 1973].and the stream dwelling species from
the rheocene, Protojanira lucei Enckell (Fig. 278) described by Enckell (1969). The absence o:
isopods in tropical streams is probably due to elimination by other crustaceans like Caridina spp
though it is possible that their (isopod) niche has not been invaded due to zoogeographic reasons.

Protojenira lucei is shown in Fig.
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Although no strictly freshwater ruysids ere found in the tropies a number of species are
found n estuarine waters. Included is a list of % Lacks species and some papers dealing
with mysids because of the possibility that some estuarine mysid can be acclimatized to fresh-
water and thus be available for introduction into inland lskes.

Mysis relicata Loven found in cold water lakes in Northern Burope and Canada has beern
introduced into new habitats both in Furope and Novth America. Many mysids are found
occasionally in freshwaters and regularly in brackish waters. Luther and Rzoska (1971) mention
a mysid (presumbly a brackish water species) in » small limestone lake i Lankawi Islands,
‘Malaysia. Krishna Pillai (1967) has given an exhoustive review on shallow waber mysidacesa of
the Indian region, Holmquist (1972) lists 18 Eurn) en species. In Sri Lanka three species are
known namely Heteromysis zeylanica, H. prozima and Mesopodopsis zeylanica (Tattersall 1922.
Nouvel 1954). These species are refeired to as Kuui (Sinhalese). Mesopodopsis  zeylanica 1~
illustrated in Figs. 21-23.
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SUB-CLASS MAL,. T2STRACA.
SUB-ORDER ¥AKALY L FHUSUVIDER

The freshwater crabs of Asia have been monographed by Bott (1970 b) and the Sri Lanka
species have been monographed by Fernando (1960) snd Bott (1970 a). According to Bott (1970 b)
the Sri Lanka species belong to two families—the Parathelphusidae represented by three genera

Spiralothelphusa, Oziothelphusa and Ceylonothelphusa and the family Sundathelphusidae with &
single genus Perbrinckia.
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The list of Sri Lanka species is as follows:—

Ceylonothelphusa rugosa (Kingsley) Oziothelphusa senex minneriyaensis Buts
Ceylonothelphusa sorror (Zehntner) Spiralothelphusa hydrodroma (Herbst;
Ceylonotheiphusa inflatissima Boit Spiralothelphusa wucllerstorfi (Heller)
Oziothelphusa senex sencz (F.) Perbrinckia enodis (Kingsley)

The following are synonyms:

Parethelphusa ceylonensis Fern. = Ogziothelphusa senex sene

Parathelphusa bouvier: Rathbuh (Sensu Fernando 1960) = O. senex minneriyaensix
Parathelphusa parvula Fern. = Spiralothelphusa hydrodroma

Paratkelphusa innominata Fern. = 8. wucilerstorf

Parathelphusa hippocastanum Muller = Oziothelphusa senex senex

Fernando (1970) however found consistent differences in the colour pattern of
Parathelphusa hippocastanum = Oziothelphusa hippocastanum and the other Sri Lanka species.

In a series of papers published recently it has been shown that freshwater crabs in Sri
Lanka are intermediate hosts for human lung flukes of the genus Paragonimus besides other
trematode parasites of man and vertebrates by Kannangara, (1969, 1971 a, 1971 b) and Kannan-
gara and Karunaratne (1969 a, 1969 b). Previously Dissanaike and Fernando (1960) found = frog
metacercaria encysted in freshwater crabs. Freshwater crabs occupy a habitat frequented by a
wide range of vertebrate hosts; fish. Amphibia, reptiles, Lirds and mammals. They also live in
close proximity to snail intermediate hosts of trematodes. Freshwater crabs are also eaten by
4 wide range of vertebrates. It is very likely that further investigations will show freshwater
crabs as intermediate hosts for a large number of parasites including Trematodes and Nematodes
as shown recently bv Poiner and Kannangara (1972).
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CLASS INSECTA
ORDER EPHEMEROPTERA

o This group 15 sbill relasively poorly known in Sri Lunka. Extensive collections made by the
Swedish Lund Uuiversity Expedition to Sri Lanka i 1962 are being studied and some new
widitions und name changes have been made. '

Nomenclatural changes:
Kimminsula annulata (Hagen)
Kimminsula fasciate (Hagen)
Kimminsula taprobanes (Walker)

New species :
Megaglena brincki, Peters and Edmunds.
Isca {Tanycola) serendiba. Peters and Tdmunds.
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voves, WL and G. F. BEpmurios, (1970)—Revision of the generic classilication of the Fastern Hemisphere Lento-
phlebiidae (Ephereroptera). Pacific Insects 19: 157-240.

ORDER ODONATA

Liettinck (1971) has listed 112 species of odonates in his revised list of species loy Sl
Lanka. This includes six new species described by him in this paper. The adults of the ri
i.anka species are nearly all well known and relatively few species remain to be described- as cow-
pured to mogt other groups of invertebrates. However, larvae of many species are still unknown
ur poorly known.

The Odonaty fauna of Sri Lanka has been dealt with extensively by Laidlaw (1924, 1951)
and Lieftinck (1940, 1955, 1971). These two authors besides dealing with systematics have dis-
cussed the derivation of the Sri Lanka fauna and endemism. Lieftinck (1964) found generic
endemism was absent in Sri Lanka while marked in two tropical islands, New Guinea and Mada-
oascar and slight in Borneo. At the specific evel the perceutage of endemics in Borneo and Sn
Lanka were about the same, i. e. about 40 per cent. In another group of mobile insects the
Corixidac Wrobleski (1972) found six endemics in a very rich fauna of twenty-two species, a
tigure considered high for endemic rates for this group.

New records in Lieftinck 1971:

Anisogomphus solitaris Lieftinck Elattoneura biyeminata Lieftinck
Digparoneura ramapana Lieftinck Gynecantha sp.
Drepanosticte brincki Lieftinck Mortonagrion ceylonicum Lieftinck

Drepanosticta sinhalensiz Lieftinck

Name change:
Indothérmis carnatica (F.)

for Iabellula casesla Rambur
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SUB-ORDER HEMIPTERA-HETEROPTERA

ln the " Guide '’ 70 species belonging to this group were recorded of this iumber five
species are not found in Sdi Lanka or have been shown to be synonyms. During the last ten years
many new records bhave been added to the Sri Lianka liss and at present about 120 species of aquatic
Hemiptera Heteroptera are kmown. The largest increases of species have been in the Micro-
nectinae studied by Fernando (1964) and Wroblewski (1972) and the Veliidae being studied by
Mr. P B. Karunaragne, National Museum, Colombo. The latter has permitted me to use his
records to bring the species list up to date. Many new generic records are included and all except
two of these genera have been illustrated in Figs./274/293. No locality data for the new record.
are included since these will be given in the publications on thess species.

The identification of the new species recorded from Sri Lanka has been aided by the
following publication: Cheng and Fernando (1969), China and Usinger (1949), Distant (1904, 1910
1915), Beaki (1924), Hungerford and Matsuda (1962). Lansbury (1968, 1972) and Lundblad (1983,
1938). Some of the il ustrations have been redrawn from Distant (1904, 1910, 1915) and Esuki
(1924).

Two families of shore bugs, the Saldidae und Leptopodidae not given in the '"Guide ™ or
previous supplements have been added. They are represented by three records so far in Sr
T.nka and are refered to in Distant (1915} and Drake and Hoberlandt (1950a, 1950h).

LIST OF BQUATIC HEMIPIERA OF CEYLON
CRYPTOCERATA

Tamily Nepidae

(lercometus fumosus Dist.
(lercometus strangulatus Mont.
Lacrotrephes flavovenosus Dohrn.
Laceolrephes griscus (Guer.)
T.nccotrephes grossus (F.)
larcotrephes maculatus (F.)

Family Belostomatidae
Lethocerus indicus (Lep. et Serv.)

Family Naucoridae

Diaphorocoris punctatissimus (Kirbv)
Heleocoris bengalensis Mont.

Family Helotrephidae
Helotrephes kirkaldyi Esaki and China
Limnotrephes campbelli Bseki and China

Ranatrg digitata Hafi ard Pradban
Ranatra elongete (¥.)

Ranaire fliformis (F.)

Renatra flagellata Lansbury .
Ranatra varipes Stal

Ranatra varipes atropha Mont.

Sphaerodema rusticum (F.)

Naucoris scutellaris Stal

Tinhotrephes mdicus Dist
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HEMIPTERA-HETEROFPTERA. Fig. 274 Hatovelia. 215 Sirongyiovena. 276 Rhuxovelia sp. 21 letraryns, 278
Terminal portion of hind tarsus of Tetraripis showing hair brush. 279 Xiphovelia sp. 280 Terminal portion of
middle leg of Xiphovelia. 281 Velia currens. 282 Hebrus sp. 283 Hebrus, lateral view of head showing buccula
(heavily stippled). 284 Naboandelus. 285 Ascelopios anmandalei. (275 after Esaki 1924, 278-289 after Lundbiad
1938, 1933 : 281 and after Distant 1904, 1910 and 1915.)
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Yamily Pleidae

Plea frontalis Fieb. Plea liturata Kirk.

Pamily Notonectidae

Anisops ali Brooks Anmsops nivea (I'.)
Anisops barbata Brooks Anisops occipitads Breddin
4nisops hatillifrons Lundb. Anisops projectus Brooks
Anisops bouwviert Kirk. Fwithares ciliata Fabr.
Anisops breddini Kirk. Euithares simplex Kirby

Anisops cxtendofrons Brooks

¥amily Corrixidae

Agraptocoriza hyalinipenns (F.). Mioronecta purctata (Fieb.)
Mirronecta albifrons (Mots.) Micronecta punctinctum Chen
Micronecta altera Wrobl. Micronecta quadrisitigata Breddin
Micronecta anatoiica Lindberg Micronccta guadristrigata . minthe Dist.
Micronecta ceylonica Wrobl. Micronecta sancta-catherine Hutch,
Micronceta desertana Wrobl. Micronecta scutellarnis Stal
Micronecta Fornandoi Wrob! Micronecte siva (Kirk.)
Micronceta Fravens Wrobl. Micronecta taprobanica Wrobl.
Micronecta yrisea (Fieb.) Micronecta tarsalis Chen
Yicronecta lubibunda Breddin Synaptonecta capillata Wrobl.
Micronecta ludibunda langkana Wrobl Synaplonecta pruthiana Hutch.
Micronecta prashadana Hutch. Tropocoriza pruthlane Hutch.
GYMNOCERATA

1'amily Hydrometridae
Hydrometra butleri Hung. und Livans. t[ydrormetra zeyianica Gunawardens and
Hydrometra greeni Kirk. Karunaratne

Huydrometra kahallensiz Karunaratne.

Y'amily Mesoveliidae
Mesovelia orientails Kirk. *Mesovelia sp.

Family Veliidae

“Halovelia sp. Rhagovelia ceylonica Lundb.
Microvelia diluta Dist. Rhagovelia sp.

Microveda donalasi Scott. *Strongylovelia 2 spp.
Microvelia longicornis Bueno Tetranpis ravara Kirk.
*Microvelia 3 spp. *Tetraripis sp.

*Neoalardus ep. *Velia currens F.

Peritoppus breddini Kirk. *Xiphovelia 2 spp.

"amily Hebridae
*Hebrus bengalensis Dist. Timasius splendens Dist.
Timasium atraius Dist.

Family Gerniae
Sub-family Rhagcdotarsinae .
RFagodotarsus kraeplini Breddio *Rhagodotarsus sp.
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Sub-family Trepobotinae
Cryptobates raja Dist. *Naboandelus 2 spp.,
*Metrobatopsis sp.

Sub-family Halobatinae

*Ascelepios annandalsi Dist. Matrocoris stali (Dohrn.)
Halobates germanus White *Metrocoris sp.

Halobates micans Esch. *Ventidius anguarius Dist.
Halobates flaviventris Dist. * Ventidius pubescens Cherng
Halobates formidabilis Dist. Ventidius henryi Esaki

Sub-family Ptilomerinae
Ptilomera cingalensis Stal *Rheumalogonus vittatus Esaki
Rheumatogonus custodicndus (Dist.)

Sub-family Gerrinae

Culindrostethus producius Spin. Onychoirethus salkuntala Kirk

(Ferris adelaidis Dohrn *Onychotrechus sp.

Gerris pecioralis Mayer Tenagogonus anadyomene (Kirk.)
Limnogonus fossarum F. Tenagogonus fluviorum F.

Limnogonusg nitidus Mayer Tenagogonus ceylonensis Hung. and Mats.

Limnogonus parvulus Stal

Family Saldidae
Saldula fletcheri (Dist.) Saldula rutherfordi (Dist.)

Family Leptopodidae
Va lerioia assounaensis (Costa;

REFERENCES

CHENG, L. and FerNanDoO, -C. H. (1969)—taxonomic 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. (1949)—The 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,
London.

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. (1950a)—Check list and distributional record of Leptopodidae ( Hemiptera). Acta Ent.
Musei Praha 26, (373) 1-5.

DrAKE, C. J. and HOBERLANDT, L. (1950b)—Catalogue of genera and species of Saldidac (Hemiptera). Acta Ent. Mus&i
26: (372) 1-12.

Esax1, T. (1924)—On a new genus and species of the Gerridae from Formosa. Ann. ent. Soc. Amer. 17 : 228-230.

FERNANDO, C. H. (1964)—A preliminary account of the water bugs of the family Corixidac in Ceylon. J. Bombay nat
Hist. Soc. 61 : 603-613.

HUNGERFORD, H. B. and MaTsupa, R. (1962)—Concerning some species of Tenagogonus S. Str. (Gerridae, Hemiptera
Bull. Brookiyn ent. Soc. 62 : 141-145.

LANsBURY. 1. (1968)—The Enithares (Hem : Heteroptera : Notonectidae) of the Oriental region. Pacific Tnsects 10 :
353442,

LANSBURY, 1. (1972)—A revie. of the Oriental species of Ranatraw Tran. R. ent. Soc. Lond. 124 : 287-341.

LunpBLAD, O. (1933)—Zur kenntnis der aquatilen and semj-quatilen Hemipteren von Sumatra Java und Bali. Arch
Hyodrobiol. Suppl. 12 : 1-195 : 263-488. ]

LunpBLAD, O. (1938)—Die altvelteichen arten veliiden gattungen Rhagovelia und Tetraripis. Ark. Zool. 28 : 1-63.

WRoBLLwW3KI, A. (1972)—Further notes on Micronectinae from Ceylon (Heteroptera, Corixidae). Bull. ent. Polon. 47 :
1-54.



< . FERNANDO

COLEOPTERA-HYDROPHILIDAE, DYTISCIDAE. Fig. 286 Amphiops gibbos. 287 Berosus sp. 288
Enochrus sp. 289 Regimbartia atteruta. 290 Larva of Sternolophus sp. 251 Head of same. 292 Canthydrus
sp. Larva. 293 Head of same showing mandibles in transparency.
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COLEOPTERA-DYTISCIDAE, PSEPHENIDAE (Larvae). Fig. 294 Laccophilus sp. 295 Same.
posterior end of body and cerci. 296 Head of same. 297 Hyphydr:s sp. 298 Same, posterior end of body
and cerci. 299 Hydaticus sp. 300 Anterior margin of clypeus of same. 301 Labium of same. 302 Eubrianav.
dorsal view. 303 Same veuntral view, :
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ORDER COLEOPTERA

Beetles of the families Dytiscidae, Haliplidae and Amphizoidae of the Indian Region
have been intensively investigated in a series of papers. Guignot (1953, 1954a, 1954b) and Vazi-
rani (1955, 1963, 1964a, 1966u, 1966b, 1968a, 1968b, 1969b, 1969¢, 1970a and 1970b). These
papers make it possible to diagnose the Dytiscidae and Haliplidae of the Indian Region with
accuracy. The Asian Hydrophilidae, Gyrinidae and beetles belonging to various other aquatic and
semi-aquatic families e.g. Elminthidae are very poorly known.

The publication of the monograph on aquatic beetle larvae and pupa by Betrand (1972)
has made it eusier to diagnose aquatic Coleoptera immature stages to the generic level at least.
Algo Vazirani (1964b) has contributed to the knowledge of Cybister larvae. The level of sophisti-
cation in taxonomic studies both for adults and Jarvae has been enhanced in recent years by the
publication of numerous papers. Some larvae collected in Sri Lanka and identitied to the genus
have been illustrated. They belong to Sternolophus (Hydrophilidae), Hydaticus, Hyphydrus and
l.occophilus (Dytiscidae), Canthydrus sNoterinaer and Iubrianax (Psephenidac) Fig. (290-303).

The following adult beetles have also been figured from Sri Lanka material. Amphiops.
Iegimbartia Enochrus and Berosus, Figs. 286-289.

The Sri Lanka list of species given in the guide should be expanded by the inclusion of
the Jollowing Dytiscidae :—

Copeletus freudei Guignot Hyphoporus pugnator Sharp
Huydaticies ceylonicus Guignot Laccophilus basalis Mots.
Hydrovatus ischyrus Guignot Laccophilus parvulus Aube
Hydrovatus picipennis Mots Laccophilus rufulus Reg.
Hydrovatus rufoniger Clark Microdytes maculatus (Mots.)

Hyphydrus intermiztus Walker
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SUB-ORDER HYDRAECARINA

So far only two collections of Hydracarina from Sri Lanka has been studied Daday (1898)
who reported on this collection recorded 14 species of which nearly all were new 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 twor
new species to Daday’s (1898) list. A single species Piona coccinea var. imminuta (Piersig) was
recorded by Apstein (1010) in his study of zooplankton in Lake Gregory. Cook "(1967) doubts the
presence of this sub-species in Sri Lunka. The another however found Piona sp. (coccinea group) in
Sri Lanka. Lundblad (1909) recorded some species from a single ccllection.

The publication of Cook’s (1987) monograph on water mites {rom India has made it possi-
ble to diagnose most Sri Lanka species. The another exapined material eollected with zooplankton
from Sri Lanka and found twelve species hitherto unreported. These are listed together with the
previous records from Sri Lanka have been illustrated. Species where material was available. tor
the author (Figs. 804-360) have been illustarted.

‘Since records of Sri Lanka Hydracarina arc so few the locality data for material examined
have been included.

Larval water mites are found infesting the gills and pharynx of fishes: Dubinin (1959)
Tedla and Fernando (1870), Fernando et al. (1972). Hydracarina are often parasitic on fresh-

water mussels in their larval stages. The life history of & typical water mite has been described
by Mitchell (1955). Tedla and Fernando (1970) found the non-parasitic larvae Hudrozetes causing

tisgue reaction in fish gills.

The free-living larval mites (Figs. 24 and 25) and the parasitic stages in the pharyngial
wall of a fish (Fig. 26) have been illustrated.
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HYDRACARINA. Fig. 304 Nilotonia indica, ventral view. 305 Femalc palp of same. 306-308.
Oxus pictus, 306 female, ventral view of anterior portion, 307 palp of female, 308 female genital area.
309-313 Limnesis lembangensis, 309 female, dorsal view, 310 female palp, 311 female, genital area, 312 male

palp, 313 male genital area. 314-318 Limnesia lucifera, 314 female, dorsal view, 315 female, genital area,
316 female palp, 317 male, genital area, 318 male palp. 319-321 Encendridophoius horvathi, 319 female, genital
arca, 320 male, genital area, 321 female palp. .
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HYDRACARINA. Fig. 322 Unionicola affinis, female genital area. 323 female palp of same. 324
Unionicola kantaka, male genital area. 325 male palp, 326-329 Unionicola setifera, 326 female, genital area,

327 female palp, 328 female palp, terminal portion, 329 male, genital area. 330-333 Unionicola similis 330
female. genital area, 331 female palp, 332 male palp, 333 male, genital area. 334-338 Neumania ambigua,
334 male, genital area, 335 malp palp, 336 female palp, 337 1 leg 4-6, 338 1V leg 4-6 339-341 Neumania
nodosa, 339 female, genital area, 340 IV leg 4-6 female 341, female palp, 342-344 Piona dadayi. 342 male.
genital area. 343 male palp. 344 IV leg 4. 345-347 Piona (coccinea group), 345 male, genital area, 346

male palp, 347 IV leg 4 of male.
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HYDRACARINA. Fig. 348 Arrcnurus congener male. 349 female of same. 350 female palp of same.
351 Arrenurus liberatus male 352-354 Arrenurus maderaszi 352 male 353 female, 354 female palp. 355-357
Arrenurus orientalis 355 female, 356 female, ¢enital area, 357 female palp, 358-360 Arrenurvs caviger, 358
male, 359 male palp, 360 posterior portion of male.
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Hydimm’ina List for Sz Lenka

Family Hydrachnidae -
. Hydrachra similis Mazsh

Family Hydrodromidae ~
Diplodontus silvestri (Daday)

Family Anisitsicllidae -
* Nilotonia indica Walter
Family Libertiidae -
SOxus dahli Piersig
*Oxus longisetus (Berl)

Family Limnesiidac .
* Limnesia lembangensis Piersig

Family Unionicolidae
Encentridophoras korvarthi (Daday)
‘  Encentridophorus spinifer Koen
Unionicola sinhalensis Daday
*Unionicola affinis (Piersig)
*Unionicola chappuisi Walter

Family Neumaniidae
- . Neumania ambigua Piersig
Family Pionidae
*Piona caligifera Koen
Piona dadayi Peirsig
Family Axonopsidae

* AX0NOPSsis SD.

Family Arrenuridae
Arrepurus medoraszi Daday
Arrenurus ceylonicus Daday
Arrenurus orientalis Daday
Arrenurus liberatus Walter
Arrenurus congener Dagday

. Oxus pictus (Daday>

*Limnesia lucifera Lundbald

“*Unionicola necessaria (Koen.)
*Unionicola setifera Cook
*Unionicola similis Viets
*Unionicola unguiculata Walter

MNeumania nodosa Daday

*Piona flagellifera Lundb.
Piona (coccenea group)

*Arrenurus caviger Viets
Arrenurus rostratus Daday
*Arrenurus rouxi Piersig
Arrenurus sinhalensis Daday

Locality Data of Hydracarina Collected and Studics

FRESHWATER FAUNA

Nilotonia indica Nugegoda, rice field 1 @ 19.3.72.
Oxus pictus Unichchi tack 1 @ 28.12.70. Nugegoda rice field 1 @ 27.7.71.

Limnesia lembongensis Madurankuli, pond 1 2 1.6.72  Marawila, pond 3 ¢ 9 22.8.72.  Ratnapura, wyside pool 1 @
22.8.72 Ratnapura, gem pit 1 & 18.8.72 Udawalawe reservoir 1 Q 27.12.70.

Limnesia lucifera  Nugegoda, rice field 1 £ 22.7.71 Nugegoda, rice field 1 2 22.6.71 Belihuloya, rice field 13 16.8.72

*New record for SRI LANKA,
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Fncentridophorus horvathi Unichchi tank 1 ¢ 28.12.70 Marawila, pond 1 2 6.12.70 Handapangale tank 19 28.12.70
Nugegoda, rice fisdd 13 1 2 10.10.71 1922771

Unionicola affiris Tabbowa tank 1 @ 6.1.2.70 Ambiliwewa 1 ¢ 9.8.68 Kebittigollawa Tank 1 ¢ 19.12.70
Unionicola kantaka Xebittigoilawa tank 1 ¢ 19. 12.‘70

Unienicola setifera  Handapangala tank ] @ 28.12.70 Kebittigollawa tank 1 ¢ 13 19.12.7¢

Unionicola similis Kebittigollawa tank 1 & 1 2 19.12.70

Neumania nodosa Nugegoda rice field 1 ¢ 19.3.72. Ratnapura gem pit 2 2 @

Neumania ambigua Ratnapura gem pit 1 ¢ 18.8.72 Ratnapura, vegetated pond 1 0 18.8.73

Piona dadayi Nugegoda, rice field 1 3 1 € 10.10.71

Piona sp. (coccinea group) Karapala villu 1 & 7.1.72

Axonopsis sp. Kurun:ga.]a tank 1 & 3.8.69 Nugegoda, rice field 1 & 24.2.71

Arrenurus congener Nugegoda, rice field 1 & 24.2.71 Nugegoda, rice field 2 @ ¢ 22.7.71 i.'&" 19.10.71 Marawila
pond 1 § 22.8.70

Arrenusus liberatus  Belihul-oya rice field 1 3 16.8.717  Nugegoda, rice ficld 1 8 22.7.71

Arrenurus madaraszi Nugegoda, rice fleld 13 10.10.71 Ratnapura, pond 1 & 19.8.72 Nugegoda. rice field
181922771 1§ 19.10.70,

N

Avrrenurus orientalis Eppawela, pond 1 @ 18.8.72

Arrenurus caviger Nugegoda, rice ffeld 13 19.3.71
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APPENDIX 1
New Species records for Sri Lanka
The follwoing is a list of species recorded for the first time in Sri Lanka and included in the present paper.

Phylum-Tardigrada
. Macrobiotus dispar Murray
Stygarctus bradypus Schulz

Echiniscus (E) cribosus Murray

Phylum Arthropoda
Class Crustacea

Order Conchostraca

Caenestheriella indica (Gurney)

Order Cladocera
Latonopsis australis Sars
Bosminopsis dietersi Richard
Bosmina sp.
Grimaidina brazzai Richard
Echinisca capensis Sars
Pseudochydorus globosus (Baird)

- Alona monocantha Sars

Order Cyc}opoida
Diacyclops cf. languidus (Sars)
Metacyclcps minutus (Claus)
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. Eulimnadia michaeli Nayar and Nair

Alona ef. harpuiaria Sars
Alona pulchella King
Alona setulosa Megard
Alona cf. guttata Sars
Biapetura affinis (Leydig)
Pluroxus cf. similis Vavra

_Microcyclops moghulensis Lindberg
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Order Calanoida

Eudiaptomus cinctus (Gurney)

Tropodiaptomus neilseni Brehm

Order Harpacticoida

Parastenocaris cf. brevipes Kessel

Class Insecta

Order Hemiptera

Mesovelia sp.

Halovelia sp.

Microvelia 3 spp.
Neoalardus sp.
Strongylovelia 2 spp.
Tetraripis sp.

Velia currens F.
Xiphovelia sp.

Hebrus bengalensis Dist.

Class Arachnida

Sub-order Hydracarina

Nilotonia indica Walter
Limnesia lembangensis Piersig
Limnesia lucifera Lundhlad
Unionicola affinis (Piersig)
Unionicola kantaka (Cook)

Tropodiuptomus cf. doriae (Richard)

Rhagodotarsrus sp.
Metrobatopsis sp.
Naboandelus sp.

Ascelepoos annandelei Dist.
Metrocoris sp.

Ventidius aquarius (Dist.)
Ventidius pubescens Cheng
Rheumatogonus vittatus Esaki
Onychotrechus sp.

Unionicola similis Viets
Neumania ambigua Piersig
Piona sp. (coccinea group)
Axonopsis sp.

Arrenurus caviger Viets
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Rotifera from Sri Lanka (Ceylon) L.

The Genus Lecane with Descriptions of Two New Species

by

R. CueENGALATH and C. H. FERNANDO *

INTRODUCTION

The Rotifera of Ceylon have received little attention in recent years. The major papers dealing .
with Ceylonese species are those of Daday (1898) who recorded 42 species and listed 46 species as
occurring in Ceylon and Apstein (1907,1811) who recorded a number of species in the plankton of two
lakes. Mendis and Fernando (1962) gave alist of Ceylonese species. The list was revised and a few
additions made by Fernando (1969). Mendis (1965) added a new generic record Trochosphaera to
the 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 Ellepola (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 (Hemimanostyla) and Lecane
{Monostyla) 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, India ; 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 Archipelago
(Edmondson and Hutchinson (1934), Hauer (1936, 19374 1937b, 1938,) Donner (1949), Brehm (1950),
George (1961), Pasha (1961), Arora (19634, 19636, 1965, 1966), Nayar (1964, 1965qa, 19655, 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 (1957), Bartos (1959), Rudescu (1960) and Ktuikova (1970)
enabling accurate diagnosis of species. ' :

Since detailed descriptions of 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 * zooplankton ” from open water and the littoral of lakes and from ponds
collected during the period 1968-1972 were studied. Individual specimens of Rotifera were mounted
in CMCS (Turtoxstain mountant) or Polyvinyl Lactophenol coloured dark with Lignin Pink for

* Department of Biology, University of Waterloo, Waterloo, Ontano, Canada.
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ROTIFERA (LECANE)

detailed study. Drawings were made with a camera lucida and all measurements are given in u
The material was collected with a No. 25 net ; fixed in formalin and individual specimens were
washed in 70°%; ethyl alcohol before transfer to the mountant.

List of species
The following is a list of species of Lecanes recorded in the present paper
. *Lecane (Lecane) ceylonensis sp. nov.
*ecane (Lecane) crepida Harring, 1914
*[ ecane (Lecane) curvicornis Murray, 1913
*[ ecane (Lecane) curvicornis var. miamiensis Myers, 1941
*J ecane (Lecane) hornemanni (Ehrenberg, 1833)
Lecane {Lecane) leontina (Turner, 1892)
Lecane (Lecane) ludwigi (Eckstein, 1883)
Lecane (Lecane) luna (Muller, 1776)
*I ecane (Lecane) ohioensis (Herrick, 1885)
Lecane (Lecane) papuana (Murray, 1913)
*Lecane (Lecane) plesiaides sp. nov.
*[ ecane (Lecane) ploenensis (Vigot, 1902)
*] ecane (Lecane) pusilla Harring, 1914
Lecane (Lecane) ungulata (Gosse, 1887)
*[ecane (Lecane) verecunda Harring and Myers, 1926
*[ ecane (Hemimonosiyla) sympoda Hauer, 1929
Lecane (Monostyla) bulia Gosse, 1851
*[ ecane (Monostyla) closterocerca Schmarda, 1859
*ecane (Monosiyla) decipiens Murray, 1913
*Lecane (Monostyla) elachis Harring and Myers, 1926
Lecane {Monostylay lunaris (Ehrenberg, 1832)
*Lecane (Monostyla) obtusa Murray, 1913
Lecane (Monostyla) quadridentata (Ehrenberg, 1832)
*Lecane (Monostyla) strenroosi (Meissner, 1908)

%[ ecane (Monostyla) unquitata (Fadeew, 1925)

* New record for Ceylon
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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 or dorsat and ventral plates equal. Lateral 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 .. 48

Lecane cevilonensis is closely related to Lecane nodesa (Hauer), and Lecane hornemanni
(Ehrenberg). In Lecane ceylonensis the anterior end is much broader than the middie of orica unlike
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 lorica is greater than its length. The
width of the lorica of Lecane ceylonensis 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 crepida Harring, 1914 (Figs. 3 and 4)

The ‘specimens of Lecane crepida found in Ceylon agree generally with the descriptions of
Harring and Myers (1926) and Hauer {1935) 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 and 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.

MEASUREMENTS :
Length of dorsal plate .. 73 Width of anterior end .. 58
Length of ventral plate .. 86 Foot .. Lo 12
Width of dorsal plate .. 49 Toe o .29
Width of ventral piate .. 56 Claw .. 9

DISTRIBUTION : Tabbowa, pond : Medawachchiya, tank,
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Lecane curvicornis Murray, 1913  (Figs. 5 and 6)

. The forms found in Ceylon are typical and show no difference from the ones descnbed 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.

MEASUREMENTS ©

Length of dorsal plate ..o 111 Width of anterior end .. 66
Length of ventral plate o117 Foot .. .. 15
Width of dorsai plate .. &9 Toe R .. 54
Width of ventral plate .. 9 Claw .. .. 9

DISTRIBUTION : Kudawewa, Madampe ; Marawila, ditch ; Tabbowa, pond ; Marawila, pond :
Ambiliwewa nr. Kurunegala.

Figs. 1 and 2.—Lecane ceylonensis dorsal and ventral

views

Figs. 3 and 4.—Lecanz crepida dorsal and ventral

views

Figs. 5 and 6.—Lecane curvicornis dorsal and ventra}

views

Figs. 7 and 8.—Lecane curvicornis var. miamiensis

dorsal and ventral views

Figs. 9 and 10.—Lecane hornemanni dorsal and ventral

Views

Lecane curvicornis var. miemiensis Myers, 1941 (Figs. 7 and 8)

Lecane curvicornis var. riiamiensis was first 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-tateral spines are -a little
more prominent. The shape of the posterior segment and the anterior portion of the toe, which are
characteristic of this variety agrees in both the specimens from Florida, United States and from Ceylon.

MEASUREMENTS !
" Length of dorsal plate .. 133 Width of anterior end .. 84
Length of ventral plate .. 153 Foot .. .. 15
Width of dorsal plate oo 121 Toe .. .. 60
Width of ventral plate .. 130 Claw .. oo 12

DISTRIBUTION : Recorded only from Ambiliwewa nr. Kurunegala.
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Lecdne hornemanni (Bhrenberg, 1833) (Figs. 9 and 10) |
The posterior segment of Ceylonese specimens is slightly smaller compared te thespemmens
from the United States (Harring and Myers, 1926) and India (Wulfert, 1966) but more or less of the

same size as Indonesian specimens (Hauer, 1938). Lecane hornemanni has not been previously recorded
from Ceylon.

MEASUREMENTS :
Length of dofsal 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

DISTRIBUTION : Tabbowa, pond ; Kudawewa, Madampe.

Lecane (Lecane) leonting Turner, 1892 (Figs. 11 and 12)

The shape of the lorica is a little different from the description of Harring and Myers (1926)
which shows a wider lorica, more or less roundish. Whereas the Ceylonese forms are oval, the
widih of the lorica being less. Ceylonese forms of Lecane leontina are smaller compared to forms
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 - 15
Width of dorsal plate 97 Toe 72
Width of ventral plate 108 Claw 9

DISTRIBUTION : Nugegoda, paddy field ; Topawewa, Polonnaruwa ; Pond nr. Nikaweratiya ;
Marawila, ditch ; Marawila, pond ; Morawewa ; Handapangala, tank ; Bathalagoda, 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.

MEASUREMENTS :
Length of dorsal plate 97 Width of anterior end 49
Length of ventral plate 138 Foot : 15
Width of dorsal plate 75 Toe 4
Width of ventral plate 71

DISTRIBUTION : Recorded only from Tabbowa. pond
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Lecane (Lecane) 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 the 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 Claw 12

DISTRIBUTION : A common species both in tanks and ponds. Marawila, ditch ; Topawewa,
Polonnaruwa ; Mandathivu, Jaffna, paddy field ; Vaddukodai, Jaffna, paddy-field ; Anabulundawa
wewa ; Sigiriya tank ; Thovaramuddai, Jaffna, Giants tank ; Nachchaduwa tank ; Kalawewa ;
Pavatkulam ; Kandalama tank ; Megallawewa ; Nalanda reservoir ; Moonplains reservoir ;
Ambiliwewa, Nr. Kurunegala.

Figs. Il and 12.—Lecane leotina dorsal and ventral

views

Figs. 13 and 14.—Lecane ludwigi dorsal and ventral

views

Figs. 15 and 16.—Lecane luna dorsal and ventral

views

Figs. 17 and 18.—Lecane ohioensis dorsal and ventral

vViews

Figs. 19 and 20.—Lecane papuana dorsal and ventral

views

Lecane (Lecane) ohioensis Herrick, 1885 (Figs. 17 and 18)

The anterior margin is not coincident and the spines at the external angles are not very
prominent. The posterior segment 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
Width of ventral plate 93

DISTRIBUTION : Karainagar, Jaffna, pond ; Pond nr. Nikeweratiya ; Ambiliwewa nr. Kurunegala.
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Lecane (Lecane) papuana Murray, 1913  (Figs. 19 and 20)

Waulfert (1966) and Pasha (1961) recorded and described Lecane papuana from India. They
show the ventral plate as slightly broader than the dorsal plate. In contrast, in the Ceylonese
specimens the dorsal plate is slightly broade: than the ventral plate. In other respects the Indian
and Ceylonese specimens agree. Very common in paddy fields, small ponds and lakes in Ceylon.

MEASUREMENTS :
Length of dorsal plate 99 Width of anterior end 66
Length of ventral plate 108 Foot 15
Width of dorsal plate 87 Toe 21
Width of ventral plate 83 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 : Ambiliwewa, nr. Kurnegala.

Lecane (Lecane) plesiaides sp. nov. (Figs. 21 and 22)

The lorica is sturdy and tapers gradually to the 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 anterior maigin. Ventral plate moderately convex. Width of
dorsal and ventral 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. Lateral sulci absent. Posterior segment distincts from
main body. First foot joint large, second sub-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 75 Width 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 Lecane crepida Harring, and Lecane plesia Myers, and has the
general outline of these species. The ioricu i Lecane crepiua is however parallel sided in the anterior
half of its length and tapers rapidly to the foot. It is also strongly gibbous posteriorly. The foot
does not project beyond the lorica in Lecane crepida and the ciaws are absent. Although Lecanc
crepida and Lecane 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 Jorica
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 also 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 plesiaides sp. nov.

DISTRIBUTION : Recorded only from Tabbowa, pond.
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Lecane (Lecane) ploenensis Voigt, 1902 (Figs. 23 and 24)

The anterior margins are coincident with small triangular spines at the edges. The foot is
well inside the lorica. In Whulfert’s (1966) drawings of Lecane ploenensis from India the foot is shewn
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 are 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
Width of ventral plate 51

DISTRIBUTION : Mahakandarawa wewa ; Kudawewa
Poralesgamuwa tank.

X ‘A%::\;‘;

; Marawila, ditch; Waga, pond

. (;mr\;\»":'\{— - .
\;‘ A "4 ! Figs. 21 and 22.—Lecane plesiaides dorsal and ventral
ot ) W views

L 7 90 Figs. 23 and 24.—Lecane ploenensis dorsal and ventral
: views :

Figs. 25 and 26.—Lecane pusilla dorsal and ventral

views

Figs. 27 and 28.—Lecane ungulata dorsal and ventral
views

Figs. 29 and 30.—--Lecane verecunda dorsal and ventral
views

Lecane (Lecane) pusilla Harring, 1914  (Figs. 25 and 26)

Lorica 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 Mygrs (1926). ’

MEASUREMENTS

Length of dorsal plate 53 Width of anterior end 43
Length of ventral plate 59 Foot ‘ 8
Width of dorsal plate 45 Toe 13
Width of ventral plate 40 Claw 5

DISTRIBUTION : Tabbowa, pond ; pond nr. Nikeweratiya.
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Lecane (Lecane)‘ungulata Gosse, 1887 (Figs. 27 and 28)

Waulfert’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 ungulata is very common in the samples from Ceylon.

MEASUREMENTS :
Length of dorsal plate 207 Width of anterior end 126
Length of ventral plate 231 Toe 27
Width of dorsal plate 162 Foot 66
Width of ventral plate 171 Claw 33

DISTRIBUTION : Tabbowa, pond : Karainagar. Jaffna. pond : Kayts, Jaffna, paddy 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 spines at the external angles. Ceylonese forms
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.

MEASUREMENTS :
Length of dorsal plate 55 Width of anterior end 41
Length of ventral plate 59 Foot 11
Width of dorsal plate 45 Toe ‘ 17
Width of ventral plate 34 Claw 6

DISTRIBUTION : Recorded only from Tabbowa. pond.

Lecane (Hemimonstyla) sympoda 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 Lecane inopinata, are negligible and may be regarded as slight variations of size and due to
‘contraction. We agree with Wulfert (1966) that all these species 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 ,

DISTRIBUTION : Marawila, pond ; Marawila. ditch.
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Lecane (Monostyla) bulla Gosse, 1851 (Figs. 33 and 34)

The anterior end of the lorica of Ceylonese specimens is wider than in the forms reported from
India (Wulfert, 1966), Indonesia (Hauer, 1938) and from the United States (Harring and Myers,
1926). The dorsal and ventral 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. 31 and 32.—Lecane sympoda dorsal
and ventral views.

Figs. 33 and 34.—Lecane bulla dorsa!

and ventral views.

Figs. 35 and 36.—Lecane closterocerca

dorsal and ventral views.

Figs. 37 and 38.—Lecane decipiens dorsal

and ventral views.

Figs. 39 and 40.—Lecane elachis dorsal
and ventral views.

DISTRIBUTION : 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 ; Gaints tank; Morawewa ;
Kantalai tank; Topawewa, Polonnaruwa ; Nalanda, reservoir ; Mahakandarava wewa ; Vakeneri
tank ; Unichchi tank : Pavatkulam, Udawalawe reservoir ; Beira lake ; Moonplains reservoir ;
Ambiliwewa Nr. Kurunegala.
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Lecane (Monostyla) lunaris 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.

MEASUREMENTS .
Length of dorsal plate .. 129 Width of anteriorend .. 60
Length of ventral plate .. 144 . Foot .. . 15
Width of dorsal plate .. 59 Toe .. .. 54
Width of ventral plate .. 93 . Claw .. 15

DISTRIBUTION : Recorded from Tabbowa pond; Kudawewe, Madampe ; Naeliya tank ;
Pitchewaranala Marawila, pond ; Waga, pond ; Tnpawewa, Polonnaruwa ; Castlercagh reservoir ;
Udawalawe reservoir.

42
3] .
‘ \ Figs. 41 and 42.—Lecane lunaris dorsal and ventral views.
Figs. 43 and 44.—Lecane obtusa dorsal and ventral views.
43

Figs. 45 and 46.-—Lecane quadrientata dorsal and ventral

views.

Figs. 47 and 48.—Lecane stenroosi dorsal and ventral views.

Figs. 49 and 50.—Lecane unquitata dorsal and ventral views.

Lecane ( Monostyla) Obtusa Murray, 1913 (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 the 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

D;STRIi;UTlON . Recorded from Tabbowa, pond ; Topawewa, Polonnaruwa ; Karainagar:
Jaffna. o .
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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 : o
Length of dorsal plate .. 99 .. Width of anteriorend .. 45
Length of ventral plate .. 123 .. Foot . | RPN £
Width of dorsal plate .. 71 .. Toe .. .. | 45
Width of ventral plate .. 75 .. Claw .. oo 21

DISTRIBUTION : Té.bbowa pond ; Sigiriya tank ; Kudawewa, Madampe.

Lecane (Monostykz) stenroosi Meissner, 1908 (Figs. 47 and 48) .

The anterior dorsal margin is straight. Vgntral 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 .. e 9

DISTRIBUTION : 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, Wulfert (1966) forms. Posterior segment prominent. The claws resembie most closely

the drawing of Hauer (1938) of material from Java with two basal ‘spicules. Ceylonese specimens
are larger when compared to the Indian, Indonesian and African material

MEASUREMENTS
" Length of dorsal plate .. 96 Width of anterior end .. 45
 Length of venral plate .. 108 Foot .. .. 15
Width of dorsal plate .. 89 Toe .. .. 2
* Width of ventral plate .. 99 Claw o .. 12

289



ROTIFERA (LECANF)

DISTRIBUTION : 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

by
R. CHENGALATH*, C. H. FErnanDO* and W. KOSTET

INTRODUCTION

In the first paper of this 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
Furotatoria. Again we have found many new records. 1In 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 135 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 Lanka species
was reviewed. Also the literature on the Eurotatoria of South and South-East Asia was given.
Therefore, 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 recorded 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 this 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 1.

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 Leydig, 1854

Asplanchnopus multiceps Schrapk, 1783

* Department of Biology, University of Waterloo, Waterloo, Ontario, Canada.
+ D 457 Quakenbruck, W. Germany.
1 New Records for Sri Lanka.

3——A 12365—206(75/01) DEPT. OF GOVT. PRINTING, SRI LANKA (CEYLON)
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Fig 1. Map of Sri Lanka showing the collecting stations
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Family Brachionidae
* Anuraeopsis coelata De Beauchamp, 1932

Anuraeopsis fissa Gosse, 1851

Brachionus angularis Gosse, 1851

B. budapestensis Daday, 1885

B. calyciflorus 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 Ahistrom, 1940

B. quadridentatus Herman, 1783

B. rubens Ehrenberg, 1838
*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 Euchlanidae
Euchlanis dilatata Ehrenberg, 1832
*E. incisa Carlin, 1939
*E. oropha Gosse, 1887
* Dipleuchlanis macrodactyla Hauer, 1965
*D. propatula Gosse, 1887
*Tripleuchanis plicata Levander, 1894

Family Mytilinidae

Mytilina mucronata Muller, 1773
M. ventralis Ehrenberg, 1832

Family Notommatidae
*Cephalodella forficula Ehrenberg, 1832
*C. gibba Ehrenberg, 1832

* Notommata sp. ,
Scaridium longicaudum Muller, 1786



Family Trichotridae
* Macrochaetus collinsi Gosse, 1867
* M. sericus Thorpe, 1893
1richotria pocilhon Muller, 1776
*T tetractis Ehrenberg, 1832

Family Trichocercidae
*Trichocerca bicristata Gosse, 1887
*T braziliensis Murray, 1913
*T. chattoni De Beauchamp, 1907
*T. cylindrica Imboff, 1891
*T'. dixon-nuttali Jennings, 1903
*T., rattus Muller, 1776
*T. similis Wierzejski, 1893
*T. stylata Gosse, 1851

Family Colurellidae
* L epadella costata Wulfert, 1940
L. ovalis Muller, 1796
*L.. patella Muller, 1786
L. rhomboides Gosse, 1886

¥ amily Dicranophoridae
* Dicranophorus robustus Harring and Myers, 1928

Family Synchaetidae
*Polyarthra dolichoptera Idelson, 1925
P. vulgaris Carlin, 1943

Family Collothecidae
*Collotheca ornata natans Tschugunoff, 1921

F amily Filinidae
*Filinia camascela Myers, 1938
F. longiseta Ehrenberg, 1834
F. opoliensis Zacharias, 1898
*F. pejleri Hutchinson, 1964
F. terminalis Plate, 1886

F amily Hexarthridae
Hexarthra intermedia Wisniewski, 1929
H. mira Hudson, 1871

Family Floscularidae
* Floscularia ringens Linneaus, 1758
Sinantherina semibullata Thorpe, 1889
*S. spinosa Thorpe, 1893

Family Conochilidae
*Conochilus unicornis Rousselet, 1892
“Conochiloides dossuarius Hudson, 1885
«C. natans Seligo, 1900

796
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Family Testuidinellidae
* Horealla brehmi Donner, 1949
Pompholyx complanata Gosse, 1851
*Testudinella parva Ternetz, 1892
Testudinella patina Herman, 1783
Trochosphaera equatorialis Semper, 1872

DESCRIPTION OF SPECIES
Genus Asplanchna 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.

¥ig. 4. —Aspipnchna priodonta trophi.
Fig. 5.—Asplanchna brightwelli.
Fig. 6.—dsplanchna sieboldi trophi

Figs. 7 and 8.—Asplanchnopus multiceps
contracted form and trophi respectively.

Asplanchna brightwelli Gosse, 1850 (Fig. 5)

‘Vitellarium 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 Imm. in length even
in the contracted state.

MEASUREMENTS Length of body—1250*, Trophi—100
Very common in large and small lakes especially in eutrophic situations.

Measurements in # unless otherwise stated.
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Asplanchna priodonta Gosse, 1850 (Fig. 2-4)

Vitellarium rounded. The trophi are characteristic and the inner edge of the rami has 4 to &
tecth 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 been
reported from India (Wulfert, 1966). ‘

MEASUREMENTS Length of body—1200, Trophi—60.

Rare ; found .1 large lakes usually.

Asplanchna sieboldi Leydig, 1854 (Fig. 6)

Vitellarium horse-shoe shaped like in A. brightwelli but can be easily identified by the stmctufe
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 difference from Hauer’s drawings is in the
shape of the allulae arising from the rami and in the single spine-like projection inwards in the middle
fo the rami. A. seiboldi has not been reported from Sri Lanka previously. -

MEASUREMENTS Trophi—78.

Rare : found in lakes.

Genus Asplanchnopus de Guerge, 1888.
This genus is represented by only a single species. The identification of this species is based
on the works of Voigt (1957) and Kutikova (1970).
Asplanchnopus multicens Schrank, 1783 (Fig. 7 and 8)

The foot in contracted specimens is hard to see sometimes. Trophi characteristic. The
allulae on the rami differ in different specimens from little developed to well developed.

MEASUREMENTS  Total length—380.
Common in ponds, rice flelds and lakes.

Genus Anuraeopsis Lauterborn, 1900
This genus is represented by two species. The identification of species is based on Wulfert
(1966). '
Anuraeopsis coelata De Beauchamp, 1932 (Fig. 9)

The forms found in Sri Lanka are exactly like the ones foﬁnd in India (Wulfert, 1966), except
that the specimens found in'Sri Lanka are slightly larger in size. There is a ¢ U’shaped sinus in the
anterior end and no teeth are present inside the sinus. Small teeth are present outside the anterior
sinus. Lorica pustulated. This-species has not been recorded from Sri Lanka previously.

MEASUREMENTS ~Length of lorica—112, Width—50

Common in ponds, lakes and rice fields.

Anuareopsis fissa Gosse, 1851 (Fig. 10)

Lorica made of two plates dorsal and ventral. The drosal plate is round. The forms found
In Sri Lanka resgmble the Indian specimens (Wulfert, 1966). However, the Sri Lanka forms are
larger. '

MEASUREMENTS Length of lorica—90, Width—350.

Common in ponds‘and’lakes.
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Genus Brachionus Pallas, 1766

Sixteen species of Brachionus are recorded and this is the commonest genus in Sri Lanka
Identification of species is based on the comprehensive works of Voigt (1957), Kutikova (1970) and
the monograph of Ahistrom (1940).
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Fig. 9.—Anuraeopsis coelata.

Fig. 10.—Anuraeopsis fissa.

. PERAE i . ) )
&4/ 10 o~ s Fig. 11.—Brachionus angularis.

A A S - '
T T AR Figs. 12—15.—Brachionus budapestensis.
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Fig. 16.—Brachionus claycifiorus.

Brachionous angulris Gosse, 1851 (Fig. 11)

B. angularis is 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 middie
to form median spines. Most of the forms found in Sri Lanka are similar to the ones reported from
Rajasthan, India (Nayar, 1968). 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. India and the Sri Lanka
forms fall in between the North and South Indian forms in size.

MEASUREMENTS : Sri Lanka " S. India v N. India
Length Width Length Width Length Width
101 75 9] 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 is
lightly stippled. The forms found in Sri Lanka seems to be larger compared to the measurementis
given by Ahlstrom (1940) from North and South America.
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Brachionus caudatus var. aculeatus Hauer, 1937 (Fig. 21)

The specimens from Sri Lanka are typical. The anterior median and lateral spines are of the
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 Indian forms.

MEASUREMENTS : Total length—133, Width—&1, 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) (Plate-A)

This interesting species is usually covered with filamentous algae and other debris making it
very difficult to locate in samples and thus may be easily missed. So far it has been described only
from India (Brehm, 1951). 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 biunt 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 tbe
ventral and dorsal aspects. The posterior projections of the lorica are club shaped and 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.

Brachionus falcatus 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 longer spines tend to entangle easily.

MEASUREMENTS : Total length—246, Width—96, Anterior lateral spines—12, Anterior interme-
diate spine—69, Anterior median spine—12.

RIVER FORM :  Total length-—213, Width—114, Anterior Jateral 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-median
spines. 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 Soutb
Indian forms. Lorica terminates posteriorly in a pair of stout more or less equal spines and have no

swellings 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 ponds.
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P23
e

Plate : | A.—Brachionus donneri, dorsal view.
B.-— Brachionus forficula.
C.—Brachionus patulus.

D.—Platyias quadricornis.
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Brachionus leydigi  Cohn, 1862 (Fig. 28 and 29)

" Anpterior 'spines are all curved. Th: inner two spines curve outward, the intermediates and
laterals usally curve inwards. The posterior end of the lorica usually broader than the anterior
' @q;f; 'The three spines surrounding the foot opening are prominent. B. leydigi has been recorded
from China and India (Ahlstrom, 1940) but was not been reported from Sri Lanka previously.

. MEASUREMENTS : Total length—280.

- Rare, occurs in large and small lakes.
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Fig. 27—Brachionus forficulu

Figs. 28 and 29— Brachionus leydigi

Figs. 30-32—Brachionus nilsoni

Figs. 33 and 34— Brachionus

quadridentatus
Fig. 35— Brachionus rub;ns |
Figs. 36-39—Brachionus s?;silim‘
Fig. 40—Brach1'or;us urceus-

Fig. 41— Brachionus urceolaris

.Brachionus nilsoni Ahlstrom, 1940 (Fig. 30-32)

Lorica more or less rounded. Anterior spines are narrow, pointed and short wxfh a short
strengthening ridge.  Median sinus prominent. Juvenile forms of B. nilsoni were found in some
samples. They were smaller and the spines have not developed well except for the antero-medians.
This species has not been recorded from Sir Lanka previously.

M¥ASUREMENTS : ,"_I‘otal length-—136-196.

Rare, but occurs in large and small lakes, in the littoral region.
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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 foot sheath is well developed in some specimens projecting as
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 rubens 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, epizoic on Diphanosoma
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 Ciadocera
showing specificity.

Brachionus urceus (Linnaeus, 1758) (Fig. 40)

B. urceus is similar to B. urczolaris but diff:rs from it in its sma'lersize and the shape of the
anterior spines. The lorica 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.

MEASUREMENTS : 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 littora
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Brachionus urceolaris Muller, 1773 (Fig. 41)

Lorica sturdy with longitudinal lines. The znerior spines have strengthening ribs. Lorica is
lightly stippled especially at the edges. ~ This species has not b:zen 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.
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Brachionus patulus (Muller, 1786) (Fig. 42 and 43) (Plate-C)

B. patulus is a very common rotifer and varies considerably in

Some specimens have long posterior spines, both lateral and median.
he lateral and are asymmetrical. Sri Lanka forms.

the posterior median spines are shorter than t

Figs. 42 and 43— Brachionus patulus .

Figs. 44 and 45.—Kellicottia longi—
spina ventral view and end of
body with egg respectively.

Fig. 46—Kellicottia longispina egg.

Fig. 47—Keratella cochlearis dorsak
view.

Fig. 48—Keratella erlinae.

Figs. 49 and 50—Keratella lenzy
dorsal view and lateral view
respectively.

Fig. S1—Keratella lenzi ventral view.

F |g 52—Keratella taurocephala

Figs. 53 and 54—Keratella tropica
dorsal and ventral view respec-

tively.

Fig. 55—Keratella tropica small
riverine form. )

Fig. 56— Platyias quadricornis dorsal
view.

the development of spines.
However, in most specimens

agree with the description of Ahlstrom (1940). This species is considered to be cosmopolitan.

MEASUREMENTS : Total length—255-275

Very common in ponds but also occurs especially in littoral samples from lakes.
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Genus Kellicottia Ahlstrom, 1938

This genus is a new record for Sri Lanka and is represented by a single species K. longispina.
Kellicottia 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)

This 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.. i

MEASUREMENTS : Total length-780. .

Rare ; only recorded from a few lakes.

Genus Keratella Bory de St. Vincent, 1822
This genus is represented by 5 species. However, K. tropica is the commonest of all species
in the genus ; the other species are found only very occasionally. The identification of species is
based on the revision of Keratella by Ahlstrom (1943).

Keratella cochlearis Goose, 1851 (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—211, length of body—99, width—67, Anterior lateral
spine—29, Anterior intermediate spine—25, Anterior median spines—32,
posterior spine—380. §

Rare : recorded from a few large lakes.

Keratella earlinae Ahlstrom, 1943 (Fig. 48)

K. earlinae found in Sri Lanka agrees with the description given by Ahistrom (1943) for material
from North America. The lorica has pustules distributed along the ridges of the dorsal plate and also
irregularly inside the plaques. There seems to be 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
North America so far and is a first record for Sri Lanka. SriLanka forms are larger compared to the
North American forms.

MEASUREMENTS : Total ‘length—256, Length of body—108, Width—89, Antero-lateral

spine—29, Anterior intermediate spine—16, Anterior median spines—38,
Posterior spine—106.
Rare ; found in lakes and ponds.

Keratella lenzi Hauer, 1953 (Fig. 49-51)

This species 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.

MEASUREMENTS : 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 maternia,
from the United States. The dorsal pattern in the lorica was clearly visible. Posterior spine very
long. The Sri Lanka forms are larger than those mentioned in Ahlstrom’s (1943) paper but falls
within the range of specimens from Ontario, Canada (Chengalath, 1971). Keratella taurocephala
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 lateral

spine—>54, Anterior intermediate spine—I16, 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.
This 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—132, Width—63, Anterior lateral spines—I8, Anterior inter-

mediate spines—I2, Anterior median spines—30, Right posterior spine—I8.
Left posterior spine—12.
The most common species in lakes. But also occurs in rivers, ponds and rice fields.

Genus Platyias Harring, 1912
Waulfert (1965) revised this genus and has removed all the species except P. quadricornis from
stand has included in the genus Brachionus. Indentification 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 Ahlstrom (1940). The tips ui anterior median
spines are invariably curved ventrally. v
MEASUREMENTS : Total length—319, Width-—156, Anterior spine—42, Posterior spine-—24.
Very common in ponds. Also occurs in littoral samples from lakes.

Genus Euchlanis Ehrenberg, 1832 (including Dipleuchlanis and Tripleuchlanis)
The members of this 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 like 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.
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Euchlanis incisa Carin, 1939 (Fig. 61-62)

Body oval shaped. This species is smaller compared to most of the Euchlanis dilatata and E
oropha found in Sri Lanka. The V'’ shaped 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—110, Width
of lorica—80, Length of toe—66.

Rare ; found in ponds and lakes.

Figs. 57-59.—Euchlanis dilatata
Fig. 60.—Euchlanis dilatata cross section.

Figs. 61 and 62.—Euchlanis incisa dorsal view

and cross section respectively.
Fig. 63.— Euchlanis oropha
Fig. 64.— Dipleuchlanis marodactyla
Fig. 65.—Dip(euchlanis propatula

Fi

8. 66.—Tripleuchlanis plicata
Fig. 67.—Mytilina mucronata

Fi

g. 68.—Mytilina ventralis

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 macrodactyla Hauer, 1965 (Fig. 64)

The anterior end of the ventral plate is more or less straight with a slight hump in the middle
flanked 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. macrodactyla has not been reported from
_ Sri Lanka previously. This species was first recorded {rom 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—115.

Fairly common. Found in small ponds.

Dipleuchlanis 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. Compared to Indian specimens Sri Lanka
specimens are smaller.
MEASUREMENTS : Length of ventral plate—165, Length of dorsal plate—151, Width of ventral
plate—135, Width of dorsal plate—102, Width at anterior margin—_7,
Toe—99.

Fairly common in ponds.

Triplecuhlanis 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 not been reported from Sri Lanka '
previously. S
MEASUREMENTS : Length of ventral plate—138, length of dorsal plate—129, Width of lorica—

123, Width at anterior margin—45, Toes—42.

Rare ; found.in ponds.

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)

[orica consists of one piece and in cross section the dorsal sulcus is ¢ V’ shaped. The forms
found in Sri Lanka are 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.

Mytilina 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. mucronata.

MEASUREMENTS : Length of lorica—165, Width—381, Toe—51.

Rare ; found in the littoral of lakes and small ponds.
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Genus Cephalodella Bory de St. Vincent, 1926

This genus is new to Sri Lanka and is represented by two species. ldentification of species
was based on Donner (1950) and Voigt (1957).

Cephalodella forficula Ehernberg, 1832 (Figs. 71 and 72)

Body more or less cylindrical with a neck segment. Toes characteristic and have a small
“acute tooth in the midde of the dorsal side and arow of very small teeth at the end of the swollen
basal part.  C. forficula 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.—Notmmata sp., trophi.

Fig. 70.—Cephalodella eibba
ventral view

Figs. 71 and 72.—Cephalodda
jorficula ventral view and lateral
view respectively. '

Fig. 73.—Scaridium longicaudum.
Figs. 74 and 75.—Macrochaetus
collinsi dorsal view and ventral

view of foot respectively.

Fig. 76.—Macrochaetus  coliinsi
another form.

Fig. 77.—Macrochacetus sericus
dorsal view.

Fig. 78.—Trichotria pocuillm
dorsal view

Fig. 79.—I'richotria tetractis.

Cephal della gibba Ehrenberg, 1832 (Fig. 70)

Body fairly large bulging towards the posterior end. Toes long and ending in a point. C.
gibba 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 is new to Sri Lanka. Trophi diagnostic. Notommata sp. The species found in Sri
Lanka has typical Notommata torphi but differs from all the drawings in the literature. Qutwardly
the contracted specimens looked like Notommata coepus Ehrenberg. However the trophi is incom-
patible with N. copeus trophi. )

Rare, found in small ponds.

Genus Scaridium Ehrenberg, 1930

Only one species is known in this genus. identification of this species was based on Voigt
(1957).

Scaridium longicaudum Muller; 1786 (Fig. 73)

Lorica more or less cylindrical and very thin and transparent. Body comparatively small
with 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 Macrochaetus Perty 1850

This genus is a new record for Sri Lanke and is represented by two species. The identificatior.
of species was based on Wulfert (1964).

Macrorchaetus collinsi Goose, 1867 (Figs. 74-76)

The shape of the lorica is more o1 less rounded with spines on the margins. There are some
large tooth like spines at the antero-lateral margin. The number of these spines varies from specimen
to 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 pieservation of the animal.
Like the anterior median and lateral spines, the posterior median spines also emerge from fleshy iobes.
The lorica is covered with spines. Two forms of M. collinsi were encountered in the samples from
Sri Lanka. In one form, there is only one anal segment from the base of which arise the two anal
spines. Sometimes two very small spines can also be noticed ventral to this. In the other form the
anal seginent is composed of three or four segments and the anal spine originates from the third
segment with a smaller spine arising from the fourth segment. There are also some spinules at the
edoes of the anal segment (Fig. 76). M. collinsi has been recorded from Indonesia (Hauer, 1938)
and India (Nayar, 1968) but has not been recorded frem Sri Lanka previously.

MEASUREMENTS : Length of lorica—100.

Commoner of the two species of Macrochaetus. Found in small ponds.

Macrorchaetus sericus Thorpe, 1893 (Fig. 77)

The lorica is horse-shoe shaped with prominent spines at the edges and is wider than long.
The two outer antero-dorsal spines are higher than the inner spines, all 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 it resembles M. collinsi it can
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be distinguished by the aforementioned characters. This species has been reported from China
(Thorpe, 1893) and from India (Arora, 1965). However, it thas not been reported from Sri Lanka
previously. The previous records of this species show that this may be a cosmotropical form.
MEASUREMENTS :  Length of lorica—81, Width—86, Foot—25, Claw—I16.
Rare, found in small ponds.

Genus Trichotria Bory de St. Vincent, 1827

This genus is represented by two species. The identification was based on Voigt (1957)
Waulfert (1966) and Kutikova (1970).

Trichotria pocillum 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 segmentt;d and withdrawn in contracted specimens. Two main toes
long with pointed ends. In between these two toes is a small spine which is characteristic.

MEASUREMENTS : Total length—290.

Rare, found in ponds.

Trichotria tetractis 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
from Sri Lanka agree with some forms described by Wulfert (1966) from India. This species has
not been recorded from Sri Lanka previoulsy.

MEASUREMENTS : Length of lorica— 114, Width—96, Foot—69, Toe—90.

Commoner than T. pocillum, occurs in ponds.

Genus Trichocerca Lamarck, 1801

This genus is represented by eight species in Sri Lanka. The identification of specnes was
based on Jennings (1902), Hauer (1938), Voigt (1957) and Kutikova (1970).

Trichocerca bicristata Gosse, 1887 (Figs. 80 and 81)

This species resembles T braziliensis but differs from it in several characters. (see. T braziliensis).

The body is long. The main 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 manubtium seems to be wider in Sri Lanka specimens compared to the drawings

given by Kutikova (1970). T. bicristata has not been reported from Sri Lanka previously. Green
(1960) reported it from the river Sokoto, West Africd.

MEASUREMENTS : Length of body—225, Main toe—150, Width—69.
Fairly common in lakes and ponds.

Trichocerca braziliensis Murray, 1913 (Figs. 82 and §3)

The body as well as the trophi resembles 7. bicristata. However, the differences cun be easily
discerned by close examination. The two keels on the body extend less than one-third 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 (1965) 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 forms 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 : Length of body—138, Width—69, Main toe— 144, Trophi—S50, Length of fulcrum
40, Right manubrium—36, Left manubrium—20.

Rare, found from only one pond, Nr. Tabbowa.

Figs. 80and 81.—Trichocerca bicristata
lateral view and trophi respectively.

Figs. 82 and 83.—Trichocerca brazili-
ensis lateral view and trophi respec-
tively.

Figs. 84 and 85.—Trichocerca chattoni
lateral view and trophi respectively.

Figs. 86 and 87.—Trichocera cylindrica
and embryo respectively.

Figs. 88 and 89.—Trichocerca cylindr-
ica enlarged portion of the proximal
portion of foot and lateral view
respectively.

Figs. 90 and 91.—Trichocerca dixonn-
uttali and trophi respectively.

Fig. 92.—Trichocerca raftus lateral
view.

Figs. 93 and 94.—Trichocerca similis
and trophi respectively.

Fig. 95.—Trichocerca stylata

Trichocerca chattoni De Beauchamp, 1907 (Figs. 84 and 85)

T. chattoni can be easily distinguished 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. 7. chatfoni has been
recorded from Indonesia (Hauer, 1938) but has not been recorded from Sri Lanka previously

MEASUREMENTS : Length of body—177, Width—72, Anterior spine—30, Main Toe—105.

Fairly common in lakes and ponds.
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T richocer;a cylindrica Imhoff, 1891 (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. This species differs from 7. chattoni 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
opeaing 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 js usually striated. The toe is long reaching up to the total body length.

MEASUREMENTS: Total length—214.

Common in lakes and ponds.

Trichocerca similis Wierzejski, 1893 (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). 7. similis has not been recorded from .
Sri Lanka previously.

MEASUREMENTS: Length of body—111, Foot—6, Toe—49, Trophi—30.

Common in ponds and lakes. The commonest species of Trichocerca in Sri Lanka.

Trichocerca stylata Gosse, 1851 (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 i8
usually wide. This species has not been recorded from Sri Lanka previously.

MEASUREMENTS: Length of body—171, Width—111, Longest toe—&0.

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.
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Lepadella ovalis Muller, 1796 (Fig. 97)

Lorica small and oval. Foot opening board. Toes long and pointed. Lorica without
any striations.

MEASUREMENTS : Length of lorica—96, Width—87, Foot opening—27, Foot—30, Toe—27.
Common ; found in ponds, littoral of lakes and rice fields.
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Lepadella patella Miller, 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.

Lepadella rhomboides 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—60.

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).

Dicranophorus 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.
Toe 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—®65.
Rare ; 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).

Polyarthra 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—112.
KRare ; 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 Collotheca Harring, 1913

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 posterior 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.

MEASUREMENTS : Total length—300, Cilia—150.
Rare, found in ponds

Figs. 108 and 109.—Filinia camascelo.
with resting eggs and trophi respec-
tively.

Fig. 110.—Filinia longiseza.

Fig. 111.—Filinia pejleri.

Fig. 112.—Filinia terminalis.

Fig. 113.—Filinia opoliensis.

Figs. 114 and 115.—Hexarthra inter me-
dia ventral and arm posterior end
body respectively.

Figs. 116 and 116a.—Hexarthra
intermedia trophi and dorsal antenna

respectively.

Figs. 117 and 118.—Hexarthra mira
ventral view and trophi respectively. .

Fig. 119.—Hexarthra mira amictic egg

Genus Filinia Bory de St. Vincent, 1824

This genus is represented by four species and is fairly common in Sri Lanka fresh waters.
Identification of species is based on the works of Myers (1938), Voigt (1957) and Kutukova (1970).
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Filinia camascela 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
it 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.

Filinia longista (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.

Filinia opoliensis (Zacharias, 1898 (Fig. 113)

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 to 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. 111)

Body spindle shaped. Dorsaland ventral sides are rounded. F. pejleri is the smallest member
of this genus. This species has not been reported from Sri Lanka previously.

MEASUREMENTS : Length of body~—180.
Very common in large and small lakes.

Filinia terminalis (Plate, 1886) (Fig. 112)

This common rotifer found in Ceylon is typical for the species in morphology.
MEASUREMENTS : Length of bady—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).

Hexarthra intermedia Wisniewski, 1929 (Fig. 114-116a)

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 118)

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—112.

Common, occuring in lakes, pondé and rice fields.

Genus Floscularia Cuvier,1798

This genus is represented by only one species, and this is 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 like 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
done 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. 5. 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—140/68.
Found in rice fields ; sabundant in this habitat.

Sinantherina spinosa (Thorpe, 1893) (Figs. 121 and 122)

Colonial, but in preserved state most of them are detached. Young ones and adult were seen
in the same colony. Fine 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).

Goncohilus unicornis Rousselet, 1892 (Fig. 125)

The colonies can be seen with the naked eye as rounded bodies in fresh and preserved samples.
Ventral antennae are fused with groups of cilia at the end. Foot as long as body smooth, and
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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 250-310.

Rare ; found in ponds.

Genus Concohiloides Hlava, 1904

This 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.—Floscularia ringens ventral
view.

Figs. 121 and 122.—Sinantherina
spinosa lateral view and trophi
respectively.

Figs. 123 and 124.—Sinantherina

semibullata 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. — Conochiloides  natans
lateral view.

Fig. 129.—Pompholyx complanata
Fig. 130.—Testudinella parva

Fig. 131.—Testudinella patina

Fig. 132.—Trochosphaera equatorialis

Conochiloides dossuarius (Hudson, 1885) (Figs. 126 and 127)

The body vase shaped. Foot appears like a stalk and ringed in contracted specimens. Not
colonial. Ventral antennac 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 natans (Silego, 1900) (Fig. 128)

Contracted specimens looks more or less like C. dossuarius. Ventral antennae are not fused
and are free from proximal end. Cilia present terminally.” Not colonial. This species has not been
reported from Sri Lanka previoulsy.

Fairly common ; found in ponds, lakes and rice fields.

Genus Pompho)yx Goose, 1851

This genus is a new record for Sri Lanka and is represented by one species. The identification
of this species is based on Bartos (1951).

Pompholyx complanata Gosse, 1851 (Fig. 129)

Lorica almost circular with the dorsal plate having a pointed protuberance in the middle.
This species has not been recorded from Sri Lanka previously. 2. 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).

Horaella 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 like projections. This species is recorded only from India before (Donner, 1949).

MEASUREMENTS : Length of body—224, Width—158.

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. 130)

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.

Testudinella patina (Hermann, 1783) (Fig. 131)

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 especially in temporary ponds and rice fields. Also in the littoral of lakes.
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Genus Trochosphaera Semper, 1872

Only two species are known in this genus of Which 7. 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. The surface of the body

is very smooth and the whole animal is extremely transparent making it possible to see all organs
inside which are loosely hung inside.

. MEASUREMENTS : Diameter-—357.

Only a single record from Senanayake Samudra. Previously recorded in Asia from the )
Philippines and China. from rice fields. Mendis (1965) recorded Trochesphaerium from Sri Lanka.
We are indebted to him for a sample of his material. Although this lake was sampled many times
subsequently this species was not found.

SUMMARY 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 Burma, 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
plicata, 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 forms
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 caudatus were recorded. Incidentally this species also shows great variability.

Some rare rotifers were recorded namely Brachionus Donneri previously known from only
India. Brachionus sessilis ahd epizootic rotifer known only from Hungray, Horaella brehmi known
only from India and Trochosphaera equatorialis which is geographically widely distributed 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 which will be found with
more extensive collecting and study of live material.
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APPENDIX 1

Examples of localities where species were collected in Sri Lanka .

Species
Anuraeopsis coelata
A fissa
Asplanchna brightwe!li
A. Priodonta
A. sieboldi
Asplanchnopus multiceps
Brachionus angularis
B. budapestensis
. calycifiorus
. caudatus
. Caudatus var. aculeatus
. donneri
. falcatus
. forficula
. leydigi
. nilsoni
. patulus
. quadridentias
. rubens
. sessilis
urceus
. urceolaris
. ephalodella forficula
. gibba
Collotheca oranata natans

N0 WWwwwwwwwweewowww

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 (75/01)

Locality Records

Kandy Lake 13.3.1969
Moonplains Res. 15.11.1968
Nachchaduwa tank 6.7.1969
Marawila pond 6.9.1970
Topawewa 7.3.1969
Nuzegoda, rice fizld 25.2.1971
Tabbowa tank 2.3.1969
Kzndalama tark 3.8.1969
Megalia wewa 2.3.1969

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 wewa 2.3.1969
Medawachchiya tank 4.3.1969
Handapangala tank 10.7.1969
Norten Bridge Res. 15.7.1969
Nugegoda, rice field 14.1.1971
Wivawila tank 6.7.1969
Pavatkulam 4.3.1969
Wirawila tank 6.7.1969

Na eliya tank 8.8.1969
Iranamadu tank 3.3.1969
Kantalai tank 6.3.1969
Nazhchaduwa 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
Vaianeri tank 7.8.1969
Keoittigollawa wewa 23.3.1971
Medawachchiya tank 4.3.1969
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Hexarthra intermedia
H. mira

Horaella brehmi
Kellicottia longispina
Keratella cochlearis

K. earlinae

K. lenzi

K. taurocephala

K. tropica

Lepadella costata

L. ovalis

L. patella

L. rhomboides
Macrocheatus collinsi
M. sericus

Mytilina mucronata
M. ventralis.
Notmmata Sp.

Platyias quadricornis
Polyarthra dilichoptera
P. vilgaris

Pompholys complanata
Scaridium longicaudum
Sinintherina semibullatta
S. spinosa

Testudinella parva

T. patina

Trichocerca bicristata
. Braziliensis

. chattoni

. cylindrica

. dixon-nuttali

. rattus

. similis

e

. stylata

Trichotria pocillum
T. tetractis
Tripleuchlanis plicata

Trochosphera equatorialis

26

ROTIFERA (EUROTATORIA)

Locality Records

Norton Bridge Res. 15.7.1969
Sooriyawewa Nr. Embilipitiya ; 22.1.1971
Udawatukelle tank 10.8.1968
Iranamadu tank 3.3.1969

Tabbowa tank 2.3.1969

Tabbowa tank 25.1.1971

Moonplains Res. 15.11.1968
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 3.3.1972

Tabbowa tank 25.7.1971

Kantalai tank 6.3.1969

Tabbowa pond 25.7.1971

Sigiriya tank 19.8.1969

Amparai wewa 8.8.1969

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 field 11.8.1972
Senanayake samudra 12.8.1968
Senanayake samudra 6.8.1969
Mabhaillupuluma 10.8.1968

Helanda, Ratnapura; pond 18.8.1968
Tabbowa tank 25.7.1971

Tabbowa tank, 25.7.1971
Senanayake samudra 12.3.1968
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Rotifera from Sri Lanka (Ceylon) 3. New Species and Records
with a List of Rotifera Recorded and their Distribution in
Different Habitats from Sri Lanka

By

R. Chengalath*. (. H. Fernando* and W. Koste**

INTRODUCTION

In two previous papers (Chengalath and Fernando, 1973 and Chengalath, Fernando and
Koste, 1978b) the Eurotatorian fauna of Sri Lanka has been systematically dealt with. Descrip-
tion of 104 species are given in the above papers. In the present study an additional twenty-two
species are described. Of these two are new.

The composition of the Sri Lanka Rotifera 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 the
basis of samples. A complete list ¢f all Rotifera recorded from Sri Lanka so far is given for easy
reference. Examples of localities where species were collected are also given.

Description of species

i. Brachionus bidentata Anderson, 1889 (Fig. 1)

The dorsal and ventral plates are closely apposed to about three-fifth of the length of
thie lorica. where they diverge and are united to a basal plate. Anterior dorsal margin with six
spines; lateral and median spines of the same size. The lateral spines sometimes rave a sub-
spine projecting inward at about the middle. Posterior spines variable. However, most of the
<pecimens examined had a short pair of spines as short protuberances.

This is 4 common rotifer in Sri [lanka with a firm lorica and -is highly variable. The
variants are illustrated by Ahlstrom (1940). It has been recorded from India twice, once by
Anderson (1889) and then by Wulfert (1966) who described a new variety of this species called .
bidentata f. adorna. B. bidentata is also reported from Malaya (Russell, 1958) but he gives no
drawing.

Measurements )

Total length of lorica 192; width of lorica 156; width at anterior points 120; anterior
lateral spine 40; anterior intermediate spine 20; anterior median spine 40.

Locality: Sigriys tank. 8.3.1972.

2 Brachionus plicatilis Muller, 1786 (Fig. 2)

Torica oval. Anterior margin with six, broadly based, acutely pointed spines more or less
~qual in length. No posterior spines. Foot opening is a sub-square aperture dorsally and a longer
"V’ shaped aperture ventrally. This species has been recorded from India (Ahlstrom 1940).

* Department of Biology, University of Waterloo, Canada
** D 457 Quakenbruck, West Germany



ROTIFERA

Measurements

Total length of lorica 192; width of lorica 150; width at anterior points 120; anterior lateral
spines 15; anterior intermediate spines 12; anterior median spine 15.

Locality: Jafina jetty, pond, Karamagar. 15.12.1971.

5. Euchlanis meneta Myers, 1930 (}igs. 3 and 4)

The body is oval shaped and the dorsal plate is highly arched. Posterior notch very deep.
Ventral plate mugh narrower than the dorsal plate. Toes moderately long and slender. E. meneta
is not common 1;? Sri Lanka. Russell (1953) records this species from Chatham Islands near New
Zealand. New fol Sri Lanka.

Measurements
Length of body 61; width 43; width at anterior end 29; font 19; toe 24.
Locality: Paddy field close to Ratnapura. 19.8.1972

4. Eundactylota endagtylota Gosse. 1886 (Fig. 5)

The body is spear shaped with a small head. First toot segment thick, second 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 100; toes 342.

Locality: Paddy field close to Ratnapura. 19.8.1972

5. Leoane bifastigata Hauer, 1938 (Figs. 6 and 7)

This species has been recorded irom Indonesia by Hauer (1888) and by Tarnogradsky
(1961) from the Russian Csucasus and has not been reported since. Specimens from the previous
localities are similar. The specimens found in Sri Lanka differ siightly in that the posterior
segment is not very prominent. The ornamentation on the lorica is characteristic. From the

distribution of this species it seems possible that L. bifastigata could be a tropicopolitan form.
Rare: new record for Sri Lanka.

Measurements

Length of dersal plate 81; length of ventral plate 87; width of dorsal piate 56; width of
ventral plate 62; width at anterior end 58; toe 25; claw 8.

Locality: Paddy field close to Ratnapura. 19.8.1972.

6. Lecane elsa Hauer, 1931 (Fig. 8)

The specimens found in Sri Lanka agree closely with the specimens describéd by Koste
(1972) obtained from the Amazon region in South America. New record for Sri Lanka.
Measurements

Length of dorsal plate 128; length of ventral plate 131 width of dorsal plate 104; width
of ventral plate 116; toe 71; claw 8.

Locality: Paddy field close to Ratnapura. 19.8.1972.

7. Lecane (Monestyla) furcata (Murray 1913) (Figs. 9 and 10)

Agrees in general with the description of Hauer (1938) of material from Indonesia. How-
ever, the Sri Lanka specimens are not as broad as the other forms so far described, which are

more or less as wide as long (Harring and Myers 1926, Hauer, 1929; Koste, 1962). New record
for Sri Lanka.
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Measurements

Length of dorsal plate 63; length of ventral plate 63; width of dorsal plate 62; width of
ventral plate 44; toe 18; claw 5. ‘

Locality: Paddy field close to Ratnapura. 19.8.1972.

5. Lecane hastata (Murray 1913) (Figs 11 and 12)

L. hastate has heen recorded and described from India by Wulfert (1966). The Sri Laoka
specimens are slightly Jarger than the Indian forms but are of the same size as that of the United
States material (Harring and Myers, 1926). Not common. New record for Sri Lanka.

Measurements

Length of darsal 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.

Loecality : Madurankuliva pond. 2.7.1972.

9. Lecane kahouteki sp. nov. (Figs. 13 and 14)

The outline of lorica is broadly ovate; the width is about three-fourths the length. Anterior
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.
Cogal 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 projedgs about one-third
of its length beyond the ventral plate. Toes short, less than one-fifth the length of the lorica
and are parallel sided. Claws long and pointed. o :

Measurements

Length of dorsal plate 102; length of ventral plate 106; width of dorsai plate 75; width of
ventral plate 83; width at dnterior end 70; toe 20; claw 15.. This species is named after the comet
Kahoutek. i

L. kahouteki sp. nov. was collected from Tabbowa tank. Puttalam-on May 5, 1973. Six
specimens were obtained from the sample.

10. Lecane lankae sp. nov. (Figs 15 and 16)

The cutline of lorica is 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 segment
rounded and projects belong the dorsal plate. Coxal plates are also rounded and 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. Claws short, prominent
and ending in acute points. :

Measurements

Length of dorsal plate 76; length of ventral plate 87: width of dorsal plate 65; width of |
ventral plate 72; width at anterior end 55; toe 30; claw 7. ,

This species is named after ‘Sri Lanka’.
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Figs. 1. Brachionus bidentata 2. Brachionus plicatilis 3. Euchlanis meneta
4. Euchlanis meneta cross-section 5. Eudactylota eudactylote
6 and 7. Lecane bifastigata, dorsal and ventral views

8. Lecane elsa, ventral view 9 and 10. Lecane (Monostyla) furcata, dorsal and ventral
views

11 and 12. Lecane hastata, dorsal and ventral views
13 and 14. Lecane kahouteki, dorsal and ventral views

15 and 18. Lecane lankae, dorsal and ventral views.
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L. lankae is 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 a ventral view
except for the anterior end. The ventral plate of L. lankae has no marginal indentations at the
level of coxal plates and has a long toe with a distinet claw. In L. tudicola the dorsal plate is
as wide as the ventral plate at its widest point and the ventral plate has marginal indentations
at 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 differences we propose that this species be designated as new.

Lecane lankae was collected from a paddy field close to Ratnapura, Sri Lanka, on August
19, 1972.

11. Leocane lauterborni- Hauer, 1924 (Figs. 17 and 18)

The specimens found in Sri Lanka agree generally with the description of Hauer (1924)
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 plate of Sri Lanks forms are a little different from that of the German and the United
States 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 Harring
~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 (Harring and Myers, 1926) and in Chatham Tsland
near New Zealand (Russell, 1958). New record for Sri Lanka.

Measurements !

Length of dorsal plate 75; length of ventral plate=81; width of dorsal plate 66; width of
ventrgl plate 57; width at anterior end 52; toe 31.

Locality : Marawila water hold. 22.8.1972.

12. Leocane (Monostyla) pyriformis Daday, 1905 (Figs. 19 and 20)

L. pyriformis is cosmopolifan. Hauer (1938) found this species in Indonesia and Green
(1967) reports it from Lake Victoria in Africa. The forms found in 8ri Lanka are fairly small
New record for Sri Lanka.

Measurements

Length of dorsal plate 60; length of ventral plate 64; width of dorsal plate 57; width of
ventral plate 52; width at anterior end 38; toe 23.

Locality: Saravanai Nr. Kayts, Jaffna. 17.12.1971.

13. Lecane (Monostyla) scutata Harring and Myers, 1926 (Figs. 21 and 22)

The ousline of lorica is sub-circular. Posterior segment broad. ~The toe is long, stout
and ends in a pointed claw. The specimens found in Sri Lanka resemble the form from Brazil
(Roste, 1972). Rare, found only in one locality—gem-pit, Ratnapura. New record for Sti Lanka.

Measurements

Length of dorsal plate 90; length of ventral plate 90; width of dorsal plate 70; width of.
ventral plate 62; toe 28; claw 5.

Loeality : Gem-pit, Ratnapura, 18.8.1972.
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Figs. 17 and 18. Lecane lauterborni, dorsal and ventral views
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19 and 20. Lecane (Monostyla) pyriformis, dorsal and ventral views

21 and 22. Lecane (Monostyla) scutata, dorsal and ventral views

23 and 24. Lecane (Hemimonostyla) syngenes, dorsal and ventral views

25. Lepadella triba 26. Limnias cemtophg;lli 27. Limnias meylicerta,‘

28. Mytilina acanthophora 29. Mytilina bisulcata -

80. Stephanoceros fimbriatue

31. Testudinella incisa 32. Tetrasiphon hydrocora 33. Tetrasiphon hydrocora—itrophi.
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14. Lecane (Hemimonostyla) syngenes Hauer, 1938 (Figs. 23 and 24)

‘ This species was first recorded by Hauer (1988) from Indonesia and then by Koste (1972)

from Brazil. The Sri Lanka material agrees with the Indonesia material described by Hauer

goc. cit.) but are smaller than both Indonesian and Brazilian specimens. New record for Sri
anka.

Measurements

Length of dorsal plate 87; length of ventral plate 87; width of dorsal plate 69; width of
ventral plate 63; toe 30; claw 5.

Locality : Tirunavakays, Ratnapura. 18.8.1972.

15. Lepadella triba Myers, 1934 (Fig 25)

This small rotifer was first reported from the United States by Myers (1934) and was
subsequently found in Sweden (Carlin, 1939). It does not seem to have been reported from any-
where else. The body is ovate; deep and evenly arched dorsally. Anterior margin 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 it in their samples and is
probably far more common -than the published records indicate. ~The Sri Lanka specimens are
not as large as the Swedish specimens (Carlin, 1939) but are larger than the United States speci-
mens (Myers. 1934). Rare. New record for Sri Lanka.

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 a dark brown
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 tapering towards the
posterior end. Some debris attached to the tube. Unci with three strong teeth.

Measurements
Contracted specimen—-ﬁéo.
Locslity: Gem pit, Ratnapura. 18.8.1972.

18. Mytillina acanthophora Hauer, 1938 (Fig. 28)

The lorica is hispid and the anterior end has two triangular projections. In the posterior
snd there is & deep sinus. Width of lorica more than half the length. Toes long, slender fmd
snding in points. Thin species has been reported from Indonesia by Hauer (1938).  New record

for Sri Lanka.
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Measurements
Length of body 135; width 84; toes 78.
Locality : Na-Eliya tank. 25.8.1972.

19. Mytillina bisuleata (Lucks 1912) (Fig. 29)

Lorica transparent 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
record for Sri Lanka.

Measurements

Length of lorica 129; width 75; toe 45.
Locality: Gem pit, Ratnapura. 18.8.1972.

20. Stephanoceros fimbriatus (Goldfusz, 1820) (Fig. 30)

The anterior end bears five long tentacles with short alia on them. The foot in contracted

specimens is highly folded, ringed and short with which they attach to the substratum. The
animal i8 covered with a gelatinous mass.

Locality : Madulla weya, Madulla. 17.12.1972.

21. Testudinella incisa (Ternetz, 1892) (Fig. 31)

Lorica oval with the foot opeuing 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 Lanks.

Measurements :
Length of body 98.
Locality: Gem pit, Ratnapura. 18.8.1972.

22. Tetrasiphon hydrocora Ehrenberg, 1840 (Figs. 32 and 33)

The body is elongate and fusiform. The integument is strong and hence it more or less
keeps its shape, and is transparent. Two dorsal antennae present ending in a tuft of ecilia.
Lateral antennae is situated far back on the body and is long, tubular and carry long setae
Trophi characteristic. Ovary is very long and contains more than twenty nuclei ?an_'anged in a
line. Eye spot large. The animal found from Sri Lanka appeared to have a feeble jelly covering.

T. hydrocora is a rare species. It has been reported from Europe (Koste, 1968) and the
United States (Harring and Myers, 1922). Koste found it in swamp in Germany very 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 at Ratnapura.
The specimen examined had its stomach full 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 Samples/Species Rivers Ponds Villus Lakes | Rice fields Misc.

3 60 9 101 23 32

t. Anuraeopsis coelata .. .. 1 4 — 13 —_ I
2. A.fissa .. .. — 10 i 18 i 4
3. Asplanchna brightwelli .. — 6 — 37 1 2
4. A. priodonta .. .. — 1 — 4 — —
5. A. seiboldi .. . — 1 — 4 1 i
6. Asplanchnopus multiceps .. — 4 1 6 3 3
7. Brachionus angularis .. 1 8 — 44 2 2
8. B. bidentata .. .. — 2 — 1 - 2
9. B. budapestensis .. .. — — — 1 — —
10. B. calyciflorus . . — 9 — 50 S
1. B. caudatus .. .. S — 32 —
12.. B. caudatus var. aculeatus .. — — — 3 — —
13, B. donneri .. ' .. — — — 3 — —
14, B falcatus .. .. 8 2 71 } —
5. B. forficula .. .. —_ 4 1 65 2 1
16 . B.leydigi .. —_ — — —_— — 1
{7-  B. nilsoni — — 1 8 —_ e
18.  B. patulus . .. 1 17 o2 21 10 I
19. B. plicatilis . . — 1 — — — I
20. B quadridentatus i 10 i 34 8 8
21. B rubens -— 5 1 12 — —
22. B sessilis . -— — — 2 . — —
23. B-. urceus .. .. 2 3 — 12 1 2
24, B. urceolaris . .. — 2 1 6 — —
25. Cephalodella forficula . - — -- 2 — —
26. C. gibba .. .. — 2 — 2 - —
27. Collotheoca ornata nataas oL — — — 7 1 —
28. Conochilus unicornis. . .. — 3 — 4 - 2
29. Conochiloides dossuarius .. — — — S ! | |
30. C. natans .. .. — — —_ 1 —- —
31. Dicranophorous rubustus .. —- 7 — 12 2 |
32. Dipleuchlanis macrodactyla — 4 1 4 i 1
33. D. propatula . .. 1 8 I 5 4 2
34. Euchlanis dilatata .. .. 3 25 3 43 N 17
35. E.incisa .. .. — — — 1 — 1
36. E. meneta .. .. —_ — — — 1 —
37. E.oropha - — = 4 i i — —
38. FEudactylota eudactylota .. 1 I — 3 N 1
39. Filinia camascela .. . .- — — — 4 — —
40. F. longiseta 2 1 — 18 ! ‘ —

i
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TABLE 1 (continued.)

Distribution of Rotifer Species from Different Habitats

ROTIFERA

N

Total No. Samples/Species

Habitat

Rivers

Ponds

Villus

Lakes

Rice Fields

41.
42.
43.
45.

47.
438.
49.
50.
51.
52.
s3.
54,
55.
56.

57.
58.

59.

61.
62.
63.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
7.
78.
7.
80.

F. opoliensis

F. pejleri

F. terminalis ..
Elosanlaria ringaas
Hexarthra intermedia
H. mira

Horaella brehmi
Kellicottia longispina
Keratella cochlearis ..
K. earlinae

K. lenzi

K. taurocephala

K. tropica .
Lecane (Lecane) bifastigata
L. (L.) ceylonensis

L. (L.) crepida

L. (L.) curvicornis

L. (L.) curvicornis var. miamiensis
L.(L.)elsa

L. (L.) hastata

L. (L.) hornemanni

L. (L.) kahouteki

L. (L.) lankae

L. (L)) lauterborni

L. (L.) leontina

L. (L.) ludwigi

L.(L.) luna

L. (L.) ohioensis

L. (L.) papuana

L. (L.) plesiaides

L. (L.) ploenensis

L. (L.) pusilla

L. (L.) ungulata

L. (L.) verecunda

L. (Hemimonostyla) sympoda
L. (H.) syngenes ..
L. (Monostyla) bulla
L. (M.) closterocerca
L. (M.) decipiens

L. (M) elachis
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" TABLE I (continued)

Distribation of Rotifer Species from Different Habitats

.

" Total No. Samples/Species

Habitat

Rivers

Ponds

Villus

Lakes

81
82,
33.
34.
85.
86.
37.

38

89.
90.
91.
92,
93.
94.
95.
96.
97.
98.
99.
100.
“101.
102,
103.
104,
105,
106.
107.
108.
109.
1H0.
111,
112,
113.
114.
115.
116.
117.
118.
119.
120.

L. (M.) furcata

1.. (M.) lunaris

L. (M.) obtusa

L. (M.) pyriformis

L. (M.) quadridentata

L. (M.) scutata

L. (M.) stenroosi

.~ L. (M.) unquitata

Lepadella costata ...

L. ovalis ..
L. patelia
L. rhomboides

» L..triba ..
Limnias ceratophylli . .
L. melicerta ..
Macrochaetus collinsi
M. sericus ..
Mytilina acanthophora
M. bisulcata
M. mucronata
M. ventralis
Notommata sp.
Platyias quadricornis
Polyarthra dolichoptera
P. vulgaris ..
Pompholyx complanata
Scaridium longicaudum
Sinantherina semibullata
S. spinosa ..
Stephanoceros fimbria
Testudinella incisa
T. parva ..
T. patina ..
Tetrasiphon hydrocora
Trichocerca bicristata
T. braziliensis
T. chattoni
T. cylindrica
T. dixon-nuttali
T. rattus
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TABLE 1 (continued)

Distribution of Rotifeg from Different Habitats

[

Habitat
Total No. of Samples/Species Rivers Ponds Viilus Lakes | Rice fields Misc.

3 ' 60 9 101 23 32
121. T. similis — 2 — 21 — i
122. T. sylata .. — — — 7 1 —
123. Trichotria pocillum — — — — 1 1
124. T. tetractis .. — 3 — 12 1 ]
125, Tripleuchlanis plicata — 5 1 11 2 —
125. Trochosphaera equatorialis — — — 1 i —_

Summary and Discussion

In this third paper on Rotifera from Sri Lanka twenty-two species of rotifers are recorded.
This includes two new species and 14 new records for Sri Lanka. 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: Brachionus diversicornis (Daday), Epiphanes macrourus FEhrenberg, Lepadella
triptera Ehrenberg, Conochilus hippocrepis (Schrank), Lacinularia flosculosa (Muller), Rotaria
neptunia Ehrenberg, Rotaria rotaria Pallas, Synchaeta pectinate Ehrenberg, Trichocerca tenuoir .
Gosse, Trichocerea elongata (Gosse), Trichocerca scipio (Gosse), and Trichocerca tigris (Muller).
- This brings the total number of species of rotifers from Sri Lanka to one hundred and thirty-eight.

Some species which are contracted beyond recognition and some that need to be studied when
alive are omitted.

The rotifer fauna of Sri Lanka are typically cosmotropical when compared fo the lists of
Hauer (1988) and Green (1972). 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 fauns has been studied at least
superficially, is given in our previous paper dealing with Rotifera of Sri Lanka (Chengalath,
Fernando and Koste. 1973 b). Apart from the rare and interesting species recorded earlier (loe.
cit.) a few more were discovered. This includes Lecane hastata, Lecane elsa, Lecane lauterborni,
Lepadella triba and Tetrasiphon hydrocora. All these species were recorded from only one to
three samples of the over four hundred samples examined. Lepadella tribe is so far recorded
only from Sweden (Carlin, 1989) and the United States (Harring and Myers, 1922) while
Tetrasiphon hydrocora is reported only from KEurope (Koste, 1968) and the United States
(Harring and Myers, 1922) and that too was very rare and found in small numbers.

Of the 228 localities sampled, 101 are lakes, 60 ponds, 32 miscellaneous habitats which
include wells, gem-pits, rainpools, rockpools, waterholds, ete., 23 rice fields, 9 villus, and 3 rivers.
A 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 distinet varieties recorded, 55 are com-

mon occurring in more than twenty percent of the samples. Generally, .t;he species whicl'l are
" present commonly in lakes are also present in ponds, rice fiels and miscellaneous habitats.
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Adsplanchra brightwell;, Branchionus angularis, B. caudatus, B. falcate, B. forficula, B. quadri-
de_ntatus, B. patulus,. Euchlaris dilatata, Filinia opoliensis, Hezarthra intermedia, Keratella
fripoca, Lecane leontina, L. luna, L. papuana, L. unqulate, L. bulla, L. lunaris, Platyias
quadricornis !’olyarthra vulgaris, Pompholyx complanate, Testudinella patina, Tricocersa
_rattus' and Tnchocqrca similis are the commonest species and these species have been located,
if not in all at least in more than four types of habitats mentioned above and then in large numbers.
Apart from some species like Brachionus forficuls, B. falcatus, B. caudatus, Filinia opoliensis,
Kerq-talla tropica and Lecane papuana, which are cosmotropical forms, all the above mentioned
Specles are cosmopolitan and are found abundantly.

A total of 40 genera are represented in Sri Lanka. ~The genus Lecane has the maximum
number of representatives with a total of 35 species of which four, Lecane ceylonensis. L.
kqhuytskz. L. lankae and L. plesiaides are new species. The species of the genus Lecane 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 pounds, 20 miscellaneous habitats, 17
rice fields. 4 villus and 8 rivers. This shows again the well-known varsatility of L. bulla. The
‘genus Brachionus has 18 species including the rare species B. donneri and B. sessilis. An interes.
ing 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 spec®s and K. tropica is the second
commones$ species found in' Sri Lanka and was found in 90 lakes, 6 rice fields, 5 ponds, 3 villus,
2 rivers, and one miscellaneous habitat. This distribution clearly shows that K. tropica is mainly
a lake species, K. cochlearis, K earlinae, K. lenzi 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 conditions. In Sri Lanks where no natural
lakes exist (Fernando 1970) these species must have colonized man-made lakes from ponds and
river oxbows. Euchlanis dilatatq like Lecane bulla is widely distributed in all habitats and in
fairly large numbers. Branchionus patulus and Platyias quadricornis also show a wide distribu-
tion. Sinanthering spinosa-and 8. semibullata although seen rarely in other habitats seem to pre-
fer rice fields where L. luna, L. bulla and E. dilatata are also common. i

The rotifer fauna of Sri Lanka is rich and varied and is typically tropical in composition,
abounding in all kinds of habitats. This study also shows that while certain species are successful
in all kinds of habitats some show a clear preference to a particular type of habitat. More exten-
sive observation and experimental work in relation to each habitat is needed to know more about
the factors affecting rotifer distribution.
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Some Parasitic Copepoda from Sri Lanka (Ceylon) with a
Synopsis of Parasitic Crustacea from Ceylonese
Freshwater Fishes

by
" C. H. FERNANDD 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 family Ergasilidae, namely Ergasilus ceylonensis
Fernando and Hanek, 1972, E. mendisi Fernando and Hauck, 1972 and Paraergasilus brevidigitus
Yin, 1954 ; one subspecies of the family Dichelestiidae, namely Lamproglena chinensis sprostoni-
Kirtisinghe, 1964, and one subspecies of the family Lernaeidae, namely Lerraeu cyprinaceachackoensis
Gnanamuthu, 1951. Some of these were recovered {rom the fish hosts, whilst on a number of occasions
Ergasitus spp. and on one occasion Lernaea sp. was recovered from zooplankton, indicating that
these are quite common on fishes.

- We have taken this opportunity of giving a synopsis of parasitic Crustacea collected from
Ceylonese freshwater fishes. In addition to the species mentioned above, one species of Branchiura
namely Argulus foliaceus L. and one species of Isopoda. namely Alitranu: typus Milne Edw. have -
been recorded so far. It is interesting to note that some of the species, &.g. Paraergasilus, Lernaea,
and Argulus recovered from Ceylonese fishes have been introduced with fishes imported for stocking

I reshwater lakes. In future intro ductions of foreign fish species great care should be taken that these
fish are parasite freg.

MATERIALS AND METHODS

Branchial material ot fishes, collected using gill nets during 1965-1971, was preserved in 109
formalin and examined at a later date. Methods as those given in Fernando 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,
Waterloo, Ontario, Canada.

RESULTS

Eargasilus ceylonensis Fexnando 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 from Nuwara Wewa. Anuradhapura. This specizs-was
reported as Ergasilus sp. by Fernando (1969).

+ ® Department of Biology, University of Waterloo, Waterloo, Ontario, Canada.
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Ereasilus mendisi Fernando and Hanek, 1972 (Fig. 2)

Detailed deécription, measurements, and distribution are given in Fernando and Hanek (In

Press). Larval stages of this species were found in zooplankton samples collected from Nuwara
Wewa, Anuradhapura. '

Paraergasilus brevidigitus Yin, 1954 (Figs. 3-5)

This 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 Hanek 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. Anteanae I clearly 5-segmented, 0.081 mm. long ; first segment
being longest, 0.026 mm. long, second, third, and fourth 0.014 mm. long each, and fifth segment
smallest, 0.013 mm. long. Antenna II. (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 setae 0.013‘mm long.. This
finding represents the first record of this genus from Ceylon. It is possible that it was introduced
with imported species of Chinese carp : .

" Fig. }.—Ergasilus ceylonasis Fernando & Hanek.
Fig. 2.—FE. mendisi Fernando & Hanek.
Fig. 3.~ Parcergusilus brevidigitus Yin.
Fig. 4.—-Swimmir_1g Foqt V_ of P. brevidigitus.b

Fig. 5.—Antenna I of P. brevidigitus

Lamproglena chinensis sprostoni Kirtisinghe, 1964 (Fig. 6)

Kirtisinghe (1964) described this subspecies from the gills of Opiocephalus striatus bought in
Colombo market. Apparently the same subspeces was reported from the same host by Mendis.
and Fernando (1962). They noted ; ‘ Lamproglena induces a distorted growth of the tip of the gill
filaments of the host causing an enlargment of the. connective tissue and a degeneration of the
blood capilleries in the filaments’. Our present material, collected from the gills:of Opiocephalus
striatus from Topawewa, Polonnaruwa, is in full agreement in morphological features with that of
Kirtisinghe (1964). e ‘ S
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Lernaea cyprinacea chackoensis Gnanamuthu, 1951, (Fig. 7)

Gnanamuthu (1951) described this subspecies from the skin of Osphroncmus goramy and Catla
catla in Madras, India. Since then, Mendis and Fernando (1962} have found this subspecies infesting
Cyprinas carpio. They noted : “ From time to time there have been outbreaks of this parasite of
fishes in the Fisheries Research Station ponds' in Colombo. Some mirior carp brought to Colombo
from Ceylon Fishing Club’s hatchery in Nuwara Eliva were also found to harbour the parasite’.
Kirtisinghe (1964) found this parasite on the body of Osphronemus goramy in freshwater ponds and
lakes in Colombo. The present material consists of five females found deeply penetrated into the
¢gill tissue of Heteropneustes fossilis (Bloch) collected from Parakrama Samudra, Polonnaruwa, and of
three females also found deeply penetrated into the gill tissue of Glossogobius git.ris (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 mm. 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 Heicropneustes fossilis and
Glossogobius giuris. This species was also found in zooplankton in Nuwara Wewa, Anuradhapura.

Fig. 6.—Lamproglena chirensis sprostoni.
Fig. 7.—lernaea cyprinacea chackocnsis
Fig. 8.- ~Argulus foliaceus

Fig. 9 (A & B)and 10 (A & B) Alitropus typus

Arquins foliaceus L. (Fig. 8)

Mendis and Fernando (1962) have reported this parasite from the Fisheries Research Station
experimental ponds in Colombo. This parasite has been introduced to Ceylon with the mirror carp
(Mendis and Fernando, 1962) and  with the mirror carp and trout that were stocked in the lakes and
streams in and around Nuwara Eliya (Kirtisinghe 1964)".

4litropus tvpus Milne Edw. (Figs. 94, 98, 104, 10B)

Mendis and Fernando (1962) reported this parasite from the gill chambers of Rasbora daniconius
and Wallago attu collected from Angunuwila tank and from Kala-Oya respectively. They note :
" This species was also found free living in the Battulu Oya, Nedimaia (Dehiwels) and the Fisheries
Department ponds at Narahenpitiya >. They also noted that ‘ this species is a facultative ectoparasite
and lives in freshwater, close to the sea and in lagoons, from where it has probably migrated .  Ingle
and Fernando (1963) recorded this species from Ceylon and discussed its systematic position.
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DISCUSSION

Of the seven species of parasitic Crustaceans recorded from Ceylon only four appear to be
endemic. Three of the species, namely (Paraergasilus brevidigitus, Lernaea cyprinacea chackoensis,
and Argulus foliaceus have been introduced with fish imported for stocking freshwater lakes in Ceylon.
Fernando (1965, 1971) has listed all the fish species introduced into Ceylonese freshwater so far.
This include Chinese carps and the common carp, which seems to have been responsible for carrying
the parasites into local waters. Fernando and Furtado (1963) reported another possible parasite
introduction of the Cestode Bothriocephalus gowkongensis Yeh, 1955 with the Chinese carp
Ctenopharynydon idellus. Fernando and Indrasena (1969) have listed many references to the
introduction of this latter species to Eastern Europe.

The Ceylonese freshwater fauna is generally poor in species adapted to large water bodies,
since there .~ nm 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).
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Reservoir Fishery Resources of South-East Asia*

By

C. H. FerNANDO! AND J. I. FURTADO?

Intreduction

THERE 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. Sophisticated reservoit systems served
relatively intensive wet rice cultivation in several parts of this region such as in Sri Lanka, in the lower
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 watei
for a growing human population and its industries. A. very conservative estimate places the acreage
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 autharities with restricted
and specific goals such as irrigation, hydro-electricity or water supply. As such, the optimum
utilisation of reservoir resources has not been realised fully 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 reglon 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 meagre, recorded high
fish yields are due either to a rich diversity of indigenous freshwater fishes, or to the introduction of
“ foreign > fish species. The most spectacular increases in fish yields are due.ta the’ ‘introduction of
African cichlid fishes of the genus Tilapia. These high yields are comparable to those observed in
African reservoirs, and ate much higher than that of reservoirs stocked naturally with indigenous
species. The introduction of invertebrates into reservoirs to stimulate an increase in fish 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

*paper presented at The 13th Pacific Science Congress Vancouver, Canada-August 1975.
! Department of Biology University of Waterloo, Waterloo and Canada.
2 Department of Zoology, University of Malaye, Kuala Lumpur, Malaysia.
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Fig. 2—Man-made lakes in Sri Lanka. In a total area of 70,000 km? there are over
10,000 such lakes with a total area of about 125,000 hectares (Ajter Fernando 1970).
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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 Sii Lanka, fish introductions have stimulated a
fishery industry in reservoirs with an overall average yield of about 100 kg/ha fannum. Some reservoirs
have shown a sustained yield of about 200 kg/ha /annum 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 for from discussions with local.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 distribution 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 size but usually only a few hectares in area. These have been and are used for fish production
in Malaysia (Jothy 1968).

TABLE1

Areas (in X 10° hectares) of some types of inland waters producing fisk in South East Asia

Types]Country Reservoirs Ricefield« Natural lakes
— and
Present Future flooded areas

Bangladesh . N.A ¥ N.A. . 10,000 .. N.A *¥*

Burma .. 0.010 . 0.150 . 5.000 .. 0.050 FP

India S 3.000 .. 5.000 .. 40.000 .. N.A **

Indonesia .. 0.050 . 0,500 .. 8.000 .. 1.000 NL,
0.100 FP

Khmer .. 0.080 .. 1.000 .. 2.000 .. 0.400 FP

Laos .. 0.050 .. 5.000 .. 0.700 .. N.A.

Malaysia : .

Malaya .. 0.020 .. 0.150 .. 0.500 .. 0.008 FS

Sabah .. NA* . N.A. .. 0.050 . N.A.

Sarawak .. NA* .. N.A. .. 0.120 .. 0.010 FP
3.187 FS
0.006 FL

Philippines  ~ .. NA® . NA. .. NA* 0100 FP &NL

Singapore - .. 0.000 .. 0000 .. Nil .. NA.

Sri Lanka .. 0.125 .. 0.250 .. 0.600 .. 0.020 Fp

Thailand .. 0.150 .. 2,500 .. 6.700 .. N.A.

Total (approximate) .. 3.5 .. 13.0 .. 70.0 .. 1.650

N.A. = No data available - *  Negligible

*% Considerable FP = Flood plain

NL = Natural lakes FS = Freshwater swamps
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TABLE 2
inland Fish Production (1970-73) in South East Asia in metric tons per annum
'Caplure Fisheries

Country e —— —A —_ Culture Fisheries
Lakes and Reservoirs Rivers, Marshes, etc.

Bangladesh . NLA **¥ . N.A F** .. N.A ¥#*
Burma .. N.A.* .. N.A .. 1,500
india .. 40,000 . 25,000 .. 480,000
{Reservoirs only)
Indonesia .. 300,000 140,000
Khmer .. 120,000 .. 5,000
Laos N.A¥** . N.A ¥5* .. N.A*
Philippines .. NL.A ¥ .. N.A* N 2,0004- BRW
Sabah .. N.A* .. 5.000 .. 300
Sarawak .. N.A¥ .. N A F** .. 1,000
Sri Lanka .. 8,400 .. N.A* .. N.A*
(Reservoirs only)
Singapore .. N.AK . N.A.*
Thailand . 52,000 .. 63,000
West Malaysia .. 16,000 .. 4,000

Total (Estimated) Capture : 450,000 .. Culture : 700,000

Reséervoirs 60,000
Natural iakes (including flood fisheries) 220,000
Rivers, marshes, etc. 180,000 :

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, all 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 Thailand. Peninsular Malaysia has two dystrophic
lakes. In comparison to the reservoirs, lakes (even in the broadest sense) form only a small 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 Lanka
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 Asiais given in Table 2. Although we do not have reliable o1 detailed data on fich
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catches, the approximate total fish catches from reservoirs is about 60,000 meiric tons. It is not
possible in most instances to discriminate fish catches for the different types of fishery with
the available data.

' TABLE3

Reservoirs in South East Asia having negligible fish yields

Reservoir and Nature Area(ha) Fish Yield Source Remarks
. Location Kglhalan
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 0,000 m.
West Malaysia .. / Indigenous spp.

and Chinese carps

Karangates, .. Deep .. 1,500 .. .nil - .. Pers.obs. .. ladigenous spp.

East Java .. only Low elevation

- Assuming that the total reservoir acreage for South East Asia is 3.5 million hectares and the

fish yield is 60,000 metric tons fannum, then the overall average yield is about 20 kg /ha fan.  This overall

~ average production in reservoir fishery shows co nsiderable variation between the component 1eservoirs.

High production in the shallow reservoirs in south India, Sri Lanka and Tndonesia account for about

half the total fish catch, and very low to negligible fish yields are common in most reservoirs throughout

South Fast Asia. 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 (>10m. mean depth) reservoirs in South East Asia fish yields are
negligible (Table 3). Although deep reservoirs 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
Castlereagh reservoirs, while others are at low elevations, e.g. Karangkates and Nalanda. In all
(hese 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
also operative. :

Reservoirs with a low fish yield are usually either deeper reservoirs or dystrophic (Table 4).
Their fish yields are about 1040 kg/ha /an., 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/hafan., for the
U.S.S.R. (Frey 1967). It is worth noting that before the introduction of Tilapia mossambica in
Sri Lanka, the yields from shallow reservoirs was less than 10 kg/ha/an., and the present yield of
indigenous species in reservoirs intensively fished for Tilapia mossambica is 10-20 kg /ha [an.
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Reservoir and Location

Large Reservoirs in South
and Central India

Senanayake Samudra, ’
Sri Lanka

Djuando, Djatiluhar, West
Java .

Bukit Merah, West
Malaysia
Subang, West Malaysia . .

Kanijiri Duwar, S. India

Habitat and
Location

Lake Lombotto Sulawesi

Lake Tempe
Sulawesi

Tjiburug, West Java

Solerojo, East Java

Parakrama Samudra,
Sri Lanka

Moragaswewa, Sri Lanka

Rewa Pening, central Java

TABLE 4

)

Reservoirs in South East Asia having low fish yields

Nature

Deep

Deep

Deep

Shallow

Shallow

Deep

Area (ha) Fish Yield
Kg/halan
1 million 20-40
7,700 .. 20
8,300 .. 15
.- circa .. 35
2,000
900 .. 90
circa .. 84
5,200
TABLE 5

Source

Anon 1969

Fernando
1973

." Achmad

1970

Fisheries

Department ‘

Yap 1974

Hickling
1961

Remarks

Indigenous carps only

Tilapia mossambica
and indigenous spp.

Tilapia mossambica

as indigenous spp.

Indigenous carps,
catfish, snakeheads,
Trichogaster
pectoralis.
No T. mossambica

Indigenous carps

Indigenous spp.
only

Lakes and reservoirs in South East Asia having high fish yields

Status and
nature

Lake
Shallow

Flood lake ..
Shallow

Reservoir

Reservoir

Shallow

Reservoir
Shallow

Reservoir
Shailow

Reservoir
Shallow

Area (ha) Fish yield
Kg/hajan
4,050 432
9,500 - .. 16l
20,000 800-900
23-40 500-600
100 100
2,262 225
12 130
2,200 250

Source

Hickling 1961

Hickling 1961
Achmad 1975
Pers. Comm.

Hickling 1961
Pers. obs.

Fernando
1973

Fernando
1973

Achmad 1975
Pers. Comm.

Remarks

Tilapia mossambica
Trichogaster pectoralis
introduced indigenous
shrimps form half

of catch

Tilapia messambica
Puntius javinicus and
Trichogaster pectorolis
introduced

After stocking with
Tilapia mossambica

Almost entirely
Tilapia nilotica
Tilapia mossambica
about 80-909, catch

Tilapia mossambica
introduced annually -

Tilapia mossambica
major component of
catch
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High fish yields in reservoirs in South East Asia have been recorded almost without exception
in reservoirs stocked with Tilapia spp. However, some South Fast Asian species like Etroplus
suratensis, Puntius javanicus, Trichogaster spp. and Labeo spp. have contributed to these high yields.
Unconfirmed reports from Thailand indicate that a newly constructed reservoir there has given a
“ high > fish yield. High yielding reservoirs -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 relatively high fish yields (Hickling 1961)-

Some small rescr\}éirs (called * téﬁks ”in Indié 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 Fish Yield »
Location " nature Area (ha) Kg/hajan Source Remarks
Temple tank, South- .. Pond Y .. 2500 .. Sreenivasan .. Highlyeutrophic
India .. Man-made .. .. 1964 .. Tilapia mossambica
Shallow .. .. presentas bulk of catch
Beira lake, .. Reservoir .. 65 .. 2230 .. Mendis 1969 .. Highly&utrophic
Srilanka .. Man-made .. . . ‘e .. Tilapia mossambica
Ornamental " .. present as bulk of catch
Fishponds, West Malaysia Poads o<t .. 2000 .. Pers.Comm. Chinesecarps and
Man-made .. Puntius javanicus
Fishponds,Java .. Ponds o<l .. 2500 .. Pers.Comum. .. Chinesecarpsand
Man-made .. Puntiusjavanicus
Fishponds, Calcutta .. Ponds o<1 .. 8000 .. Pers.Comm. .. Chinese and Indian
Man-made .. .. carps
Experimental
Fishponds,S.India. .. Ponds oo 1 .. 1150-4050 .. Ganapati .. Indigenouscarps
Man-made ..o 1972 .. Chanos

Introduction of Fish and Invertebrates Species

Reservoir fisheries in South-East Asia have been influenced greatly by 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 Lanka 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 ocoupying 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 fish 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
Lombotto, Sulawesi, which previously possessed only gobies and shrimps. The introduction of
Tilapia mossambica and Trichogaster pectoralis stimulated a spectacular increase in fish yield (Hickling
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 yield 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
increased fish yields considerably. In a recently constructed shallow reservoir in Solerojo, East Java,
the fish yield is around 100/kg/ha/an., and consists entirely of Tilapia nilotica, while in Rewa Pening
reservoir, Central Java the yield is about 250 kg/ha [an.

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 different regions of South-East Asia, until some general principles emerge from such

.experimentation. It is evident that exploitable lake fish species adapted to deeper waters are lacking
in South-Fast Asia. This has been stated specifically for Sri Lanka by Fernando (1965, 1970, 1973)
and Fernando and Indrasena (1969), and is probably applicable with some reservations to other parts
of the region. It is likely that the most spectacular increases in reservoir fish yields will be recorded
m Sulawesi, Sri Lanka and to a lesser extent India, by the introduction of deep-water fishes. This is
important because of the construction of large deep dams. The rich indigenous fish faunas of the
Mekong region, Kalimantan 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 Sti Lanka, has contributed
to increased fish yield. Carps belonging to the genera Labeo, Puntius, Cirrhina and Catla have provided
exploitable fish stocks when introduced into reservoirs in India and Indonesia. Trichogaster
pectoralis (Regan) has contributed significantly to the fish yield in reservoirs in Malaysia and Indonesia.
Osteochilus hasselti (C. and V.) has contributed significantly to fish yields at Bukit Merah and Subang
reservoirs, Malaysia. Clariid Catfishes and Channid Snakeheads are important predators in fish
catches. However, all these species are river or marsh fish, mostly detritivores or browsers and some
predators, and their yields have been much lower than that of the African cichlids introduced, which
are pelagic and planktivores. ‘

Although there has been no planned introduction of invertebrates”in@o reservoirs in South-East
Asia, this subject has been discussed with reference to Sri Lanka by Fernando (1974).
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In an examination of over 1,000 samples of zooplankton from difterent parts of South-East
Asia, from the whole spectrum of freshwater habitats, two features emerge regarding the limnetic
plankton of resetvoirs in South-East 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-East Asia ; these species are Diaphanosoma excisum Sars, Ceriodaphnia cornuta
Sars and Moina micrura (Kurz). . All three species are cosmotropical and are equaily common
in other types of habitats besides * lakes ”. Two cyclopoids, Mesocyclops leuckarti {Claus) and
Thermocyclops crassus (Fischer) (==T. hyalinus) are the only common cyclopo’ds in ruservoirs. The
Rotifera are represented howeavet, by a large number of species of Brachionus, Keratella, Filinia and
cosmopolitan species like Lecane bulla (Gosse). The taxonomy of calanoids is in a confused state.
Phyllodiaptomus annae Apstein is the commonest calanoid foim in reservoirs in Sri Lanka. It is
also the commonest species found in other types of habitats, e.g., ponds, marshes. Brandlova,
Brandl and Fernando (1972) listed 22 species of Cladocera alone as limnetic in lakes in Ontario,
Canada in comparison.

There are only two species of Dapinia recor¢ ~d from tropical South-East Asia. These are
Daphnia lumholizi Sars and Daphnia similis Tlaus {=1I. ¢c¢ . 272 Xing of many authors). D. 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 scme reservoirs in Indonesia, e.g., Jatiluhur
reservoir, West Java. Since D. similis is very unlikely in a reservoir and since it is not D. fumholtzi,
the possibility remains that the Daphnia sp. was actvaiiy iniroduced from outside the area. In areas
bordering tropical South-East Asia, more Daphnia spp. Fave been recorded. Shirota (1967) records
4 species in South Vietnam, and Arora (1931) found five species in Lucknow, Tndia. The paucity of
Daphnia throughout most of South-East Asia is rather surpricing and a number of factors probably
contribute to this situation : (4) High prevalent temiperatures throughout the year, (b) High
fish predation, and (c) Lack of natural lakes.

The rationale for considering the introduction of invertebrates into reservoirs in South-East
Asia is the paucity of limnetic species. it is likely that such intioducticas will enable a diversification
of the fish fauna and increase fish yields. ivlev (1961) considers Daphnia one of the most important
fish food items. Fernando (1974) has discussed inverte. ate introductions into reservoirs in South-East
Asia and has also teviewed Soviet work on inverteorate introductions. Other Soviet work reporting
increases in fish production as a result of invertebrate introductions are Tiutenkov (1963), 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 Hanek (1973) have found fish parasites introduced into Sri Lanka with imported fish.

Reserveoir Fertilization

Some of the shallow reservoirs in South-East Asia receive considerable quantities of organic
and inorganic feitilizers. Fernando (1973) has noted the fertilization of reservoirs in Sri Lanka
and lakes in Africa by large herbivorous mammals. i Singapore, on¢ of the drinking water reservoirs
(Seletar) is so highly enriched by pig faeces that the bighead carp is fattened successfully without any
additional feeding, this reservoir also has a flourishing fishery of Tilapia iossambica.
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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, Bauet and Pokrovskii (1973) have reviewed the Soviet woik 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. Ganapa'i (1972) obtains values of
about 3-10 gC/M2/day for Indian reservoirs, both shallow and deep. Sreenivasan (1968) reports a
value of about 3 gC/Mz2/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 a 109, conversion of primary production by Tilapia.

The very high production of fishponds and highly eutrophic standing waters with suitable fish
species (Table 6) indicates that present fish yields in tropical reservoirs is much lower than potential
values.

SUMMARY AND DISCUSSION

Although the reservoir areain 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 individual reservoirs in Sri Lanka and Indonesia, and in Sri Lanka asa 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
that addition of further lake fish species especially into deeper reservoirs will inciease present fish
yields. - Diversification of the *“ Jake > fish fauna can be achieved by introduction of species indigenous
to the region like Etroplus suratensis and carps in combination with Afiican cichlids. In this
introduction of fish species, three points may be noted with specific reference to Tilapia 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 Tilapia, and this could be stabilised by the introduction of
predators and more diverse species. (b) Lakes with a moderate diversity of fish fauna including
cyprinids and predators (e.g., S1i Lanka) show a high stabilised production with the introduction of
Tilapia, presumably because of the effect of predator pressuie on excessive Tilapia breeding.
(¢) Lowland lakes with a rich diversity of indigenous fish species colonising lakes including cyprinids
and predators (e.g., Mekong 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 ot the world notably the Soviet Union, indicates
that such introductions are likely to prove beneficial and to increase fish production. The
natutal paucity of the zooplankton species in typical lake forms has been noted throughout
tropical South-East Asia, and careful monitoring of intioductions is recommended. Perhaps
a combination of inveriebrate introduction and fertilization can be used especially in smaller
Teservoirs., .
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The potential for a considerable increase in fish production from reservoits exists in South
East Asia. Propei management is likely to cost less than what is required for fish culture. Rural
aieas are likely to benefit most from increased fish production in reservoirs, and this might be a way
provide cheap protein where 1t 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 hectares (After Fernando 1970). .
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The Freshwatér Fisheries of Ceylon

C. H. FeryANDO! AND H. H. A. INDRASENA?

INTRODUCTION

THERE is no comprehensive account of the freshwater fisheries of Ceylon. The present paper is an
attempt at 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 paper is based on a collection of data over the last fifteen years
while associated with the Fisheries Department and information gathered from other agencies
concerned with water resources in Ceylon. The authors have added their own work during this
period both published and unpublished. ' ’

The introduction of Tilapia mossambica Peters 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 introduction. The expansion of the freshwater
ares by the construction of irrigation and hydro electric reservoirs has increased the fish production
potential considerably during the last fifteen years. The evident paucity of lake species first pointed
out by Fernando (1965¢) has indicated the reasons for low fish production before the advent of T'ilapia
mossambica. In the present paper this idea is developed further to cover specific types of habitats.
The present work is also intended as a review of fishery practices in Ceylon’s freshwaters. Such a
review, we hope, will, when taken together with the new data and conclusions of this study, enable
more efficient planmncr and use of freshwater fishery resources in the future.

Most of the data available to the authors has been from the Polonnaruwa area, namely Parak-
. rama Samudra and Minneriya tanks and Senanayake Samudra in the Gal-Oya V‘;ley Studies have
also been made on Tilapia mossambica because of its great importance to the fishéries in general.

PREVIOUS WORK

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 fisheries 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 fisheries
by Hickling (1951) and Kestevan (1951). Popular accounts on the freshwater fisheries are those of
Szechowyesz (1959, 1961) and Fernando (1961). Schuster (1951) and Anon (1962), the latter based
on the work of Dr. S. W. Ling dealt at greater length with freshwater fisheries. Fernando (1965)
discussed the remarks of Willey (1910), Amu'thahngam (1949) and Schuster (1951) that the fresh-
water fish fauna of Ceylon was deficient in “‘ desirable ”’ herbivorous species. Fernando (1966a)
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), Indrasens and Ellepola
(1964), Indrasens (1964, 1965¢ 1965b), Mendis (1964, 1965), Ellepola and Fernando (1966), Indrasena
and De Silva (1964), Fernando (1967) and Fernando and Ellepola {1969). A number of papers on

1 Department of Biology, Univ. of Waterloo, Canada (Formerly of Dept. of Fisheries, Ceylon).
*' Department of Fisheries, P. 0. Box 531, Colombo, Ceylon.
3—CP 8721 (8/70)

361



FRESEWATER YISHERIES OF

CEYLON

o o o FISHERY --- TANK
v 3] e WILLU
o
' _ - ¥¢ STATION

o
2 ®
3
K .
o ANURADHARURA b
’ L)
S5
. Yo °s
4 ez * 2
MAHA ILLUPPALLAMA 12
s A
R
® POLONNARUWA
o bt ¢
ELAHERA
‘:(KURUNEGALA
\ X MINIPE
WATUPITIWELA A

NUWARA ELIYA

COLOMBO

¢ RATNAPURA

Fig. 1 — Freshwater fisheries centres.

362

A HATCHERY

1. IRANAMADU

2. GIANT'S
3. PADAVIYA

4. TABBOWA
.NACHCHADUWA
.KANTALA{
. MAHA ILLUPPALLAMA
. KAUDULLA
. MINNERIYA
10 . NIKEWERATIYA

1. KALAWEWA

12. PARAKRAMA SAMUDRA
13. SENANAYAKA SAMUDRA
14. RIDIYAGAMA

15. WIRAWILA

a. BANDIYA

b. KARUPALA

e~y

l:ffe«ﬁ?'
/A

INGINIYAGALA



FERNANDO AND INDRASENA

systematics and ecology of the freshwater fauna have been published in recent years. These include
works on taxonomy, limnology, distribution, food habits and parasites. All these have been listed in
Mendis and Fernando (1962) and Fernando (1963, 1964 and 1969). The defensive spines of fresh-
water fishes were studied by Fernando and Fernando (1960).

Side by side with these scientific and semi-scientific publications there has been a gradual
growth, by no means sustained at a high level however, of interest in freshwater fisheries. Comments
and recommendations with some statistics of fish catches are found in the Annual Administration
Reports of the Department of Fisheries from Malpas (1935) onwards. A separate section of this
report was devoted to freshwater fisheries and more detailed statistics were provided in later years.
Fisheries ** stations "’ were established in a number of localities (Fig. 1). Fish hatcheries were esta-
blished in Narahenpitiva (Colombo), Polonnaruwa and Inginiyagala. Besides, fisheries inspectors
were posted at Kurunegala, Maha Ilupuluma, Minipe, Watupitiwela, KElahara, Ratnapura and
Anuradhapura. Only Polonnaruwa has survived as a viable station. Some extention work is also
carried on in the Gal-Ova valley by personnel of the Gal-Oya Development Board (River Valleys
Developiment Board).  Perhaps we should mention if only in passing the fish hatchery at Nuwara
Bliva where trout 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 over 10,000 ancient irrigation
reservoirs popularly called tanks (Abewickrema 1956, Anon 1955). Sixteen major rivers drain 103
river basins. The major rivers originate in the Central Highlands located in the Southern portion
and How in a more or less radial fashion through the low country. Some of the rivers produce shallow
Hlood plains in their lower reaches. These may be very short lived lasting only during the floods or
they may be permanent as in the lower reaches of the Mahaweli ganga. These latter flood plains are
referred to as villus and may have a permanent conmection with the river (e.g., Karapala villu) or
could be formed as a lake isolated from the river when the flood waters recede (e.g., Bandiya villu).
Many ponds are left by the receding flood waters and rivers themselves may be reduced to a series
of ponds during the dry season.

Tanks constitute by far the largest area of permanent standing water. They vary in size from
a few acres to 25 square miles (Senanayake Samudra). They comprise ancient irrigation reservoirs
often restored and expanded in recent years, new reservoirs built 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
for irrigation is drawn or drought prevents the replenishment of water used for hydro-electric plants.
The surface areas of tanks is often given at F.S.L. (Fully Supply Level) but this level may be
maintained 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 Mahaweli 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
water in the form of tanks. Three other river basin development projects namely the Deduru Oya,
Uda Walawe and Kelani Ganga schemes, will together with the Mahaweli and Gal-Oya projects
encompass the whole 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.

LIMNOLOGY

The major 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 the
extreme North. There is a small arca of Jurassic beds in the Puttalam area (Adams 1929). Water
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cheniistry s largely the product of the geological structure. Sirimanne (1953) provides extensive
data on water analysis from all parts of the island. It is evident that in most areas the water is
neutral or sligi 'y alkaline with low to moderate amounts of dissolved solids. In the Western and
Nabaragamuwa provinces the water is sometimes slightly to moderately acidic. In the coastal areas
due to seepage from the sea considerable chloride concentrations are often encountered. Salt water
may penetrate deeper inland in low-lying areas. Blackwater is not common but does occur in small
pockets. The authors have noted it in the Nattandiya area (North Western Province) and the coastal
parts ot the Southern province. Mendis (1965) found darker water in some of the lakes of the Southern
province. He found neutral to slightly alkaline waters in lakes in the Northern, North Central,
North Western, Southern and Eastern provinces. Giesler (1967) found slightly acid waters in the
localities he sampled in the Southern, Sabaragamuwa and Western provinces.

Some data on the morphometry of reservoirs (tanks) is available in the Administration Reports
of the Director of Irrigation (e.g., Gunasekera 1960). The features given are water capacity, depth
at sluice, surface area and capacity at full supply level (¥F.S.L.). Most tanks have a considerable
- dead storage ”’ which cannot be drained via the sluice. Depth contours have not been mapped for
the vast majority although these could be arrived at in recently constructed reservoirs with a fair
degree of accuracy from survey maps prior to impoundment. The depth contours are available for
Parakrama Samudra and diagramatic cross sections of the lake can be made (Fig. 5). Fernando
and Kllepola (1969) have given the contour (F.5.1.) and area capacity nurve of a small reservoir
(Dalukana wewa). ’

There is a great deal of variation in the morphometry of reservoir, any of the large ancient.
reservoirs were built close to the foothills and have undulating bottoms. ! ieing of varying degrees
have occured however to alter the original cor iition. At the prescut iiine no classification of
reservoirs based on their morphometry is available. A very tentative clasmneation has been Jrawn
up as follows :

1. Shallow ; silted heavily ; with even depth of water.
(e.g. Giants tank, Fig. 64a)
2. Shallow ; with gently sloping bottom.
(e.g. Tabbowa tank, Fig. 68)
3. Shallow ; with undulating bottom countours.
(e.g. Parakrama Samudra, Fig. 6¢)
4. Deep ; encompassing one valley.
(e.g. Nalanda reservoir, Fig. 6D)
5. Deep ; encompassing many valleys.
(e.g. Senanayake Samudra, Fig. 6E)

(slants tank has a depth of only 10-12 ft. 1t has hardly any limunetic zone. Tabbowa tani
las a gently sloping bottom with modecate silting and a maziiaum depti, of about 25 . There is a
aradation in the degree of silting and it is difficult to draw a line between cutegory 1 and 2. However
i general tanks belonging to category 1 are on relatively flat land as compared to those in category 2.
Parakrama Samudra stands somewhat intermediate in category 3, but has a noticeably undulating
bottom. It is not deep for the most part although a maximum depth of 37 ft. is shown on the contours.
Many large tanks in the low country have hottom contours similar t¢ that of Parakrama Samudra
in general.

Nalanda reservoir consists essentially of one vallev.  The marg’s ~'ope steeply and there is
only a very small littoral zone. The slope is somewhat gentler in pa.vs.  Maiy reservoirs built recently
fall into this category. Senanayake Samudra encompasses a sunaber of small valleys. Therefore its
hottomn contours are more ~owplicated. Categories 4 and & a:r bunwinbly deep. Depending on the
sitaation and height of the dam, the littoral zone may be very small or considerable. The latter is
due to the intervening flat land close to the lake level at F.S.L.

The freshwater fauna is perhaps boiter known than in many Asian countries but the gaps in
avr knowledge are very considerable. Mendis and Fernando (1962) and Fernando (1963, 1964 and
1069) cover the systematics of the freshwater fauna. Freshwater algae have been dealt with by
VWest and West (1052), . Lsck (1 7). Ler  ~mrman (18507). Trow (19234, 192°)) and Holsinger (1955.)
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FRESHWATER FISHERIES OF CEYLON

Some uantitative data on plankton and bottom fauna is available in Holsinger (1955b) and
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). Holsinger (1955b) on the basis of phytoplankton counts found that Gregory’s lake at Nuwara
Eliva was intermediate in productivity as compared to the higher Beira Lake and the lower Nuwara
wewa. This is of some interest because plankton-feeders are not numerous in the up-country lakes.
For that matter the fish fauna in these lakes is poor. Fernando and Ellepola (1969) give some data on
the plankton and littoral fauna of two small tanks in the Polonnaruwa area. 'Kxcept for water
chemistry where some broad generalizations can be made the data on plankton and bottom fauna of
tanks in Ceylon is very meagre indeed.  Limuological studies can be considered to be in their
infancy in Ceylon. :

FISH FAUNA

Fifty nine species of fish are found in freshwaters of Ceylon (Table 1). Kive of these have been
“introduced into the country. At least seven other species have been introduced .but have failed to
establish themselves. Fernando (1965a) has discussed these introductions. Half the fish species
are cyprinids. Most of these carps and carplets are herbivorous. The Cyprinidae include small very
abundant species like Puntius vittatus, Rasbora daniconius and Do aequipinnatus.  These species
serve no doubt as important forage for carnivorous fishes. Many of the carplets and medium sized
carps are not very abundant as compared to the three species mentioned. Bome.6f them however
may be locally abundant. Of the larger carps Labeo dussumeri (Fig! 7), Puntius dorsalis and Puntius
sarana are important food fishes but only Labeo dussumiers can be considered to be of major economic
importance. This species is abundant.and has an acceptable flavour. The common carp Cyprinus
curpio has recently established itself in the Southern Province. However, together with the crucian
carp it is a sport fish in up-country tanks. All the catfishes have an acceptable flavour but only
Wallago attu, Ompok bimaculatus, Heteropneustes fossilts and Macrones vittatus are abundant. Of the,
snakeheads only Ophiocephalus striatus can be considered of economic value. The others are small
or rare. The Cichlidae although few in species number constitute today the most important group
of food fishes. Etroplus suratensis, a species indigenous to Ceylon, was introduced into tanks from
its native haunts which were estuaries and coastal ponds. Today it is of considerable importance as:
a food fish, 20 years after this introduction. Tilapia mossambica (¥ig. 8) constitutes from 50-909,
of the catch by weight from large tanks. It is certainly the most important food fish. - Of the
anabantids Osphronemus goramy is of some importance as a food fish: dnabas testudineus altlough a
coarse fish is eaten in some areas where other fish are not available or are expensive. Glossogobius
yiuris is a favoured fish but is by no means as abundant as the other large carnivores.  Macrognathus
weuleatus is abundant in some areas and is of some economic importance. ~ :

Tt has been the view of a number of fishery biologists that the Ceylonese freshwater fish fauna
i< poor in herbivorous species which are of economic importance. Fernando (1965a) discussed these
views and showed that they were not entively warranted. Fernando (1965a) showed that the paucity
of * Lake ” species was real and this was due to the absence of natural lakes. Fish recruits for
irrigation reservoirs did not fill the nichex in these efticiently.

Studies on the food habits of Cevlonese freshwater fishes by Fernando (1956, 19650), Costa
and Fernando (1967) and Giesler (1967) in Ceylon and by Indian workers has been used to compile
‘he data for Table 1. Strict carnivores are few as is to be expected. Strict herbivores include small
forage tishes and some large carps. Many species however have a varied diet including insects as a
major component. Heteropneustes Josstlis and Mystus vittalus have been shown to feed on molluses
(Fernando, 1965b).  Etroplus suratensis was also found to feed extensively on one species of mollusc,
Bellamya ceylonica (Dohrn) in Parakrama Samudra during the period when the fish comes into shallow
water to lay its eggs. A number of siluroids and cichlids have been reported to feed on molluses in
Africa (De Bont and De Bont 1952, McMahon 1960). Perhaps the mollusc eating habit is more
widespread among indigenous Ceylonese species of freshwater fish than has hitherto been suspected.
Carnivorous species seem to be abundant in low-country tanks but there appears to be a paucity of
species feeding on plankton and soft macrophytes. It is also likely that bottom feeders and
insectivorous species could profitably be added to the present complement of freshwater fish species
in the large tanks. . :
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FERNANDO AND INDRASENA
TABLE 1

Freshwater Fihes of Ceylon — Maximum Sizes and Foed Habits

O = Omnivore C = Carnivore H = Herbivore
Species : Maxjmum Length  Food Remarks
cms. Habits
Chela laubuca 576 H
Rasbors vaterifloris .. . 3-76 O Aquarium fish
Rasbora daniconius . . 10-0 (6] Very abundant
Amblypharyngodon mehttmus .. 75 H
Horadandiya atukorali . .. 25 H
Esomus danrica .. 625 H
Danio aequipinnatus .. . 75 H Agquarium fish; Abundant
Cyprinus carpio .. . 60 O Introduced
Carassius carassius .. . 45 (8] " do.
Tor khudree . .. 75 (0] Game fish
Punpius melanampyx .. . 2-25 B
Puntius dorsalis . . 23°5 H Food fish
Puntius filamentosus . . 11-75 H
Puntius-chola .. . 8-75 H
Puntius amphibius .. - 76 H
Puntius bimaculatus .. 5-76 H
Puntius nigrotasciatus . . 576 H Aquarium fish
Purrtius pleurotaenia . .. 160 H N do.
Puntius sarans .. . 30 O .. Food fish
Puntius vittatus .. .. 50 H Very abundant
Puntius titteya N .. 475 (6] Adquarium fish
Puntius cumingi .. 50 H do.
Puntius ticto .. . 50 H do.
Labeo dussurnieri . . 36 H Important food fish
Labeo porcellus .. . 37 — Food fish
Labeo fisheri . . 37 H Rare
Garra ceylonensis .. o 15 H Torrent stream dweller
Lepidocephalus thermalis . .. ] 50 H Bottom feeder
Noemacheilus notostigma .. . 6-25 H do.
Noemacheilus botia . . 3-25 H do.
Wallago attu .- . 150 C Food fish
Ompok bimaculatus .- i 38 C do.
Clarias teysmanni . - 30 0 do.
Heteropneustes fossilis . .. 25 O Food fish; Feeds on Molluscs
Macrones gulio - o 25 0O
Macrones keletius. - .. 12-6 (o]
Macrones vittatus .. . 10-0 0 Food fish
Anguilla bicolor .. . 60 O
Anguilla nebulosa .. . 100 0
Panchax melastigma . . 3-175 O Surface feeders
Panchax lineatus * . . 576 0 Feed on mosquito
Panchax panchax - .- 3-75 o Larvae
~ Channa orienfalis .. .. 10-0 C )
Ophivdephalus marulius .. .. 80 C Food fish
Ophiocephalus striatus . N 68 C do.
Ophiocephalus punctatus S - 20 C
Ophiocephalus gachua .. . 15 C
Tilapia mossambica . . 38 H Introduced
Etroplus suratensis .. .. 30 O Food fish; Feeds on Molluses
Etroplus maculatus . . 75 0O Ornamental fish
Anabas testudineus .. .. 15 O ‘ i
. Trichogaster pectoralis e o 25 H Introduced
Belontia signata .. .. 115 O
Osphronemus gorasmy - .. .. 30 H Introduced
Macropodus cupanus .. . 175 O Ornamental
Malpulutte kretser: .. .. 4-5 0 Rare; Aquarium fish
Glossogobius giuris . . 35 C Food fish
Macrognathus aculeatus . 25 C do.
Mastacembelus armatus .. . 62 C

Na,r;ling and maximum size of fishes according to Munro (1955). * Subspecific names have been omitted.
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THE ROLE OF INTRODUCED SPECIES

Fernando (1965e) gave a short account of fish introductions and discussed their importance
in inland fisheries. 1t is clear that Ttlapia mossambica is the most important commercial food fish
forming as much as 909, of the catch by weight in some of the low country-tanks. Its 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 Telapia mossambica was undertaken to answer some questions that
had arisen in regard to this species. The stunting of 7'. mossambica reported in many parts of S. E.
Asia in small lakes and ponds seems to be less marked in some of the lakes with fourishing fisheries
for this species. However stunting was common in -other habitats, e.g., lagoons, some tanks and m
ponds. It has been claimed from time to time that Tilapia mossambica was affecting * adversely ”
local species by predation or competition. However the fish is not carnivorous (Fernando 1965a
and unpublished data). o

The ubiquity of T'idapia mossambica 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 gill nets with 3"-5" mesh. There is perhaps a slight bias towards larger
fish where they are proportionately more numerous, since the smalier mesh sizes are not used. However
the results 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 as shallow lakes. In fish ponds without artificial feeding and where overcrowding
was most marked and K very low, the production per acre was very high. Beira Lake a highly polluted
habitat where K is high, had a very high production of Tilapia mossambica (Mendis 1964).

TABLE 2
The Status of Tilapia mossambice in some Habitats in Ceylon
* All Samples taken in 1964-85. Fish Production Values for 1963
HABITAT FISH
X Coeffi-
Max., Area Mean | Mean cient Fish catch
Name of Habitat Depth | (acres) Description length | weight of 1b./acre /annum
Ft. oms. gms, |condition
(X)
Beira lake Colombo - 20 150 |Brackish, highly fertilized 15-9 93 2-25 2,000
Batticaloa lagoon 16 | 29,500 |Brackish 20-41 144 1-70 no data, low
Fish ponds 4 0.25 |Freshwater 17-6 90 | 179 1,600
Karapala villu 30 1,500 |Freshwater marsh con-| 26-8 443 2-10 75
: nected to river
Tabbowa tank 30 1,140 |Freshwater Lake (shallow) | 24-8 338 1-96 no data,
probably
about 100
Parakrama Samudra 40 5,690 |Freshwater Lake 284 443 1-88 160
(342 \
. . in 1957)

Minneriya tank 60 6,300 [Freshwater Lalke (deep) 29-4 598 200 106
Kandalama tank 70 2,430 |Freshwater Lake (deep) 31-40 651 2:02 ino data, pro-

. bably about 100

W x 108 W = wt. in gros. L = length in mm.

13

A factor which could eause stunting and a low K would be overcrowding due to excessive
breeding. Three lakes were chosen to check this namely Parakrama Samudra, Minneriya tank and
Tabbowa tank. 7Tilapia 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 Para.kra.ma Samudra they are more extensive in proportion to the total area.
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Fig. 9.—Nests of Tilapia [mossambica in the shallow margin of Parakrama Samudrs.
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The slightly higher K value for Tabbowa tank fish is difficult to explain since the mean size and weight
of fish from this tank is lower than in Parakrama Samudra. However exploitation of the fish stocks
is very intense in Parakrama Samudra. But, on the other hand, it is a deeper tank than Tabbowa.
It is likely that the deeper water with consequent spacing allows for better growth under normal
conditions, but the K is lower due to some unknown factors. The small size of the fish from shallow
water’s like Batticaloa lagoon, Tabbowa tank and Beira Lake and the larger size of fish in deeper tanks
like Minneriya, Kandalama and Parakrama Samudra is at least partly due to the restriction of breeding
sites in the latter. Mendis (1964) found that the mean size of 7'. mossambice had increased from
'18.3 ems in 1957 to 205 cms in 1963 in Beiralake. Calculation of K gives the values 210 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 Tilapia
mossambica to build stable mests. 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-
McConnell (1959) and Welcome (1966) found that the availability of suitable breeding sites may
restrict the numbers of Tilapia spp.

It is evident from this study that Tilapia mossambica in Ceylon’s “ natural ” waters shows &
wide range of sizes and coefficient of condition (K). Further studies should elucidate the causes of
these differences.

Canagaratnam (1968) found that Tilapia mossambica 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 Osphronemus goramy is of some importance. The common
carp Cyprinus carpio which has recently established itself in the tanks of the Southern Province has
been considered undesirable as it damages breeding sites of Tilapia sp. (Pruginin 1967). But Maar
(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. Ternando (1956a) discussed views current before the
introduction of Tilapia mossambica, a species which subsequently enhanced the fishery immensely.
Fernando (1965a) pointed out the reasons for the success of T'ilapia 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 Twapio mossambica which is discussed
in the present paper and experience in other countries where fish introductions have been carried out
it 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
Tilapia (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-MecConnell (1969) points out that high predator
pressure may help more prey species to co-exist. Plankton and higher plant feeding indigenous

“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 rivérs and lakes. In 1969 Tilapia zlle
Gervais T'. melanopleura Dum. and T'. hornorum 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.

PARASITES AND PREDATORS

The first paper dealing with freshwater fish parasités of Ceylon was that of Kulasiri and
Fernando (1956). Subsequent papers are Crusz 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 to be found are given in Fernando (1964).
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FERNANDO AND INDRASENA

Our present knowledge of the parasites of freshwater fishes of Ceylon is meagre although some
ground has been covered by work published since 1956. No published data is available on the 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 cveles of infestation have not been studied. However a number of findings have some rele-
vance to fisheries. Fernando and Furtado (1963a) reported the possible introduction of the cestode
Bothriocephalus gowkonensis Yeh with Chinese carp imported for stocking. This parasite was found
in an indigenous carp and was known previously from Canton. Professor O. N. Bauer (personal
communication) says that this parasite was introduced with Chinese carp into the Ukraine. Fernando
(1965b) attributed mortality of Glossogobius giurus to heavy infestation with larvae of the nematode
Hedruris sp.  Fernando (Loc. cit.) also noted heavy infestation of other carnivorous species with
larval nematodes of Hedrurts sp. and Eustrongylides sp. Increased mortality of carnivorous species
could adversely affect the predator pressure so important in ““ controlling > the population of T'ilapia
mossambica. One of us (C..H. F.) in an examination of over 200 specimens of Tilapia mossambica
found no metazoan parasites. Other workers have reported similar results with Tilapia spp. where
few or no parasites were recorded in their ‘ natural habitats > (Schuster 1952a, 19525 ; Worthington
1932). Chimits (1957) comments on this finding and a contrary view based on records by Du Plessis
{1954). Chimits (Loc. cit.) states that in the latter case the Tilapias were living at the uttermost
limits of their natural range. Parasites have however been reported from a number of Tilapia spp.
including 7. mossambica. Baker (1958) recorded protozoans including Myxosporidia. Fryer (1960)
found Lernaea on Tilapia spp. Paperna (1963, 1964) reported many monogeneans from Tilapia spp.
and found the interesting phenomenon of intestinal Monogenea in 7T'tlapia spp. One of us (C. H. F.):
has found an unidentified Monogenea in the stomach of Etroplus suratensis, Awachie (1965) and
Ukoli (1965) recorded many species of helminth parasites from Tilapia spp. in West Africa. A factor
that must be taken into account in the case of Tilapia mossambica in Ceylon is that since a small
number of specimens were imported the chances of infested fish being among them was small
However it is surprising that the many non-specific parasites do not seem to occur in or on 7Tilapia
mossambica in Cevlon. Ky (1969) found only a few protozoan parasites but no adult metazoan
parasites in Tilapia mossambica in Vietnam.

Fernando (1965b) dealt with the predators of freshwater fishes in Ceylon. There is little to
add to this account at the present time. The possible introduction of predatory fish species is.
discussed elsewhere in the present paper.

FISHERIES

Freshwater fisheries in Ceylon can be classified in various ways. ¥or the present study we
Thave drawn up the following categories :—

(a) Largé tanks in the low and mid-country.
(b) Small tanks.
(¢) 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.
(¢) Trout and other sport fishing,
(j) Miscellaneous fisheries.
2+ (P 3721 (6/70)
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FRESHWATER FISHERIES OF CEYLON

{(A) Large Tanks In The Low And Mid-Country

This fishery 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.
A few recently constructed tanks e.g., Huruluwewa, Nachchaduwa and Mahakanadarawa fall into this
category. The major fisheries of this type are shown in Fig. 1.

Intermittent fishing with gill net has been carried out in large tanks for about 20-25 years.
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 at night dates back to a period where
no records exist. During severe droughts parts of large tanks became muddy pools choked with
fish.  The local inhabitants often took the opportunity of collecting fish at such times.

With the introduction of Tilapia mossambica in 1951, fisheries in large tanks became established
on a firmer footing. Migrant fishermen from the sea coast started spending & few’ weeks to a few
months each year fishing the rapidly expanding stocks of Tilapia mossambica. Some of the indi-
genous species like Labeo dussumiers, Etroplus suratensis and Wallago aitu were also exploited to a.
greater and greater extent concomitantly. Some fishermen became permanent settlers near these
. tanks. These sites are shown in Fig. 1. All these localities have been visited by the authors. Itis
likely, however, that such fishing sites are more numerous.

Parakrama Samudra can be taken as a representative of large, relatively shallow, low country
tank. It is the only tank where statistics of fish catches are available for any length of time (1949~
1966). Catches for this period are shown in Fig. 14. From fragmentary data of fish catches
in other large tanks it appears that Parakrama Samudra has the highest fish production facre fannum.
‘This figure is of the order of 160 1bs. The abundant aquatic bird population (Table 3) is also an
indication of the high fish production.

TABLE 3
List of birds observed feeding in the water in Parakrama Samudra beiween 13-25th January, 1965

Podiceps ruficollis capensis Salvadori Haliestar indus tndus (Boddaert)

Pelicanus roseus Gmelin Haliaetus leucogaster (Gmelin)

Phalacrocorax Juscicollis Stephens Tchthyophage ichthyaetus plumbiceps Baker
Phalacrocorax carbo sinensis (Blum) Amaurornis phoenicurzs phoenicurus (Pennant)
Phalacrocorax niger (Vieillot) Lobioan ellus indicus lankae Koelz

Anhinga melanogaster Pennant Pluvialis domindca fulva (Gmelin)

Ardea cinerea rectirostris Gould Tringa stagnalis (Bechstein)

Ardeola grayti (Sykes) Tringa nebularia (Gunnerus)

Ardeola ibis coremanda (Boddaert) Trinya glereolu L.

Egretta alba modesta (Gray) Tringa ochropus L.

Egretta intermedia intermedia (Wagler) Actitis hypoleucos (L.).

Egretta gurzetta garzetta (L.) Himantopus bimontopus ceylonensis Whistler
Nycticorax n. nycticoraz (L.) ) ) Burhinus oedicnemus indicus (Salvadori)

Ibis leucocephalus leucccephaluis (Pennant) Sterna albifrons sinice (Gmelin)
Dissowraepiscopus episcopus (Boddaert) Alcedo atthris taprobana Kleinschmidt
Dendrocygna javanica (Horsfall) Pelargopsis capedsis gurial (Pearson)

Commercial fishing in Parakeama Samudra is carried on throughout the year with gill nets
(Fig. 11). Beach seines are used for six months at most. Fernando (1967) has given a detailed
account of the latter fishery. In addition there is a cast net fishery specifically for Heferopneustes
fossilis. Thirty boats were 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 was done  mainly at night and the catch per
fisherman per fishing day was about 75 lbs. .
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In addition to total fish catches from Parakrama Samudra for the period 1949-1966, data is
available on the species composition of the catches. Some of this latter data is available in the
Administration Reports of the Director of Fisheries and also in Fernando (1965b). The fish catches
from Parakrama Samudra for the years 1949-1966 are shown in Fig. 14. Prior to the introduetion of
Tilapia mossambica in 1952 fish. catches wexe very low. Tilapia mossambica started entering the
fishery in 1954. Unfortunately no data is available for fish catches during this year. In 1955 con-
siderable numbers of Tilapia mossambica were being caught according to reports by the Fisheries
Officers stationed at Polonnaruwa butb no separate statistics were kept of this species. In 1986 the
percentage of Tilapia mossambica by weight was 21.9 of the total catch. The percentage increased
rapidly reaching 909, in 1958. This figure has remained unchanged substantially although the
percentage of Tilapia mossambica 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 Tilapia mossambica a number of other species are caught in some
numbers. They are Labeo dussumieri, Eiroplus suratensis, Wallago attu, Ompok bimaculatus, Puntius
sarana and P. dorsalis. Also small quantities of Osphronemus goramy and Heleropneustes fossilis
are caught. It is evident that the fishery in Parakrama Samudra is maintained by Tilapia mossambica.
.The indigenous species are exploited only because of the high catehes of Tilapia mossambica. 1t 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 (1965¢) and Fernando (1967) pointed out that the beach seine fishery in
Parakrama Samudra diversifies the fish cateh. Fernando (1967) also mentioned the possibility of using
small meshed beach seines for catching small coarse fish. In all, 25 species of indigenous fishes were-
recorded by the authors in 1964. Their numbers did not seem to have diminished from pre-Tilapia
days. '

Mendis (1965) used the fish catches from Parakrama Samudra as a baseline to calculate fish
production in other tanks. He used a figure of 100 1bs. /acre /fannum for this purpose. The figure in
1964 avas closer to 150 1bs./acre/annum. It is likely that further increases in the fish production of
Parakrama Samudra are possible. Perhaps the introduction of complementary species of Tilapia
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. Althéugh
o reliable statistics are available of total fish catehes it appears that where exploitation is heavy
fish catches of 100-200 1bs. /acre fannum 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
more intensive 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 fishery using
gill nets. The cateh in this case consisted almost entirely of Tilapia mossambica. Perhaps similar
fisheries exist in many other small tanks. o

During the dry season many small tanks dry up. This provides the local population with the
opportunity of collecting fish without any specialized fishing apparatus. This type of mud fishing
(Hora 1932) is very prevalent. ' -

It is possible to use small tanks as fish ponds with annual stocking of desirable species. T'ilapia
mossambica, Etroplus suratensis, Labeo dussumieri, and macrophytic plant feeding T'lapia spp. might
well be used for this purpose. A preliminary study by Fernando and Ellepola (1969)-showed the

feasibility of such a fishery.

On a very conservative estimate there is at the present time about 50,000 acres of small tanks
(each less than 100 acres in area). The figures of fish production given by Fernando and Ellepola
(loc. cit.) for two tanks are 100 and 70 1bs. facre/annum. Using & very conservative estimate of 50 Ibs./
acre/annum this is & total production of 2.5 million lbs./annum. This figure is, we must stress, a
very low estimate. Stocking with fast growing species could easily double this figure. Also the use
of Tilapia hybrids giving monosex progeny (Hickling 1960, Pruginin 1967) may prove useful for
small tanks as they have done in pond culture.
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(C) Up-Country Reservoirs And Lakes

These are the least productive of fish at the present time. They include the hydro-electric
reservoirs, Norton Bridge and Castlereagh and the deep lakes, Kande-ela and Moonplains and the
shallower Gregory’s lake. Only in Gregory’s lake is there any fishery at all and in this case it is a
sport fishery. Common carp and crucian earp are taken by rod and line in Gregory’s lake. No data
is available on the total catch. Little if at all in the way of fish is taken from any of the other up
country lakes.

Apstein (1910) and Holsinger (1955b) have studied the plankton of Gregory’s lake. From the
data of the latter’s study it appears that Gregory’s lake has a high phytoplankton productivity.

It seems likely that introduction of suitable species into up-country lakes will increase fish
productivity. Species worth considering are Tilopia sparmanni (Castelnau) and Tilapia galilaea
(Ardeti) both of which can withstand low temperatures. The former species has been used as a forage
fish, (Hey 1953). Tilapia sparmanni is phytophagous and omnivorous and T'. galilaea feeds on
phytoplankton (Chimits 19565, 1957). Chimits (1955, 1957) states that Télapia sparmanns can with-
stand temperatures as low as 7°C.and 7. galilaea 9°C. The absence of large predatory species might
prove a disadvantage. Nofoplerus chiiale (Ham.) a native of North India might prove a suitable
mtroduction. Alikunhi (1957) states that it grows to over 4 ft. in length and is predatory and breeds
in confined waters.

(D) Low And Mid Country Reservoirs

This category of lakes is somewhat varied in size but all of them are of recent construction.
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. 186).

TABLE 4
Fish catches (ibs.) from Senanayaka Samudra 1961-64

1961 % 1962 % 1963 % 1964 %
Catch Catch Catch Catch
Tilapie mossambica 122,564 .. 36.75 ..128,614 .. 32.74 .. 62,036 .. 41.27 ..111,440 .. 50.84
Labeo dussumieri 197,198 .. ©69.13 .. 165,290 .. 42.08 .. 65,369 .. 43.48 .. 76,479 .. 34.43
Tetal catch 333,610 .. — ..38082,783 .. — ..160,320 .. — ..219,214 .. —

Some date is available for fish catches from the largest reservoir in Ceylon, Senanayake,
Samudra (Fig. 17.& 18). These fish catches are summarised in Table 4. The catch seems to be divided
into a major portion consisting of 756-959%, of the weight and consisting of T'ilapia mossambica and
Labeo dussumiers and a small portion 5-259%, consisting of Wallago attu, Eiroplus suratensis, Puntius
spp., Ophiocephalus striatus and Ompok bimaculatus. Unlike in the large low-country tanks Tilapia
mossambica constitutes only 50%, by weight at most. Labeo dussumiert is equally important in the
catch, The lower percentage of Tulapia mossambica as compared to the large low-country tanks is
interesting. However it has become the most important fish in the catch displacing Labeo dussumiers
from this role (Table 4). The steep gradients of the.margins unsuitable for Tilapia mossambica
breeding sites may be one of the causes of this differences. According to Mendis (1965) using 100 lbs.
pex acre per annum for Parakrama Samudra as a baseline, Senanayake Samudra should produce over
one million lbs. of fish per annum. The actual production was of the order of a third of this figure.
It is possible, in fact likely, that the fishing 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 great thus reducing the
efficiency of fishing. : .
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The authofs feel that the fish stocks could be enhanced by the introduction of complementary
species of Tilapia. A plankton feeding species like T'. galslaea or T. macrochir might prove suitable.
Tf the fishable stocks are increased it might become economic to use motorised craft on large reservoirs

. (B) Rivers And Streams ' .

The sixteen major rivers have a vast number of streams criss crossing the river basins they
irain. Some up-country streams provide suitable habitats for trout while many are torrential and
dow by a rapid gradient into the low-country. Many low-country streams provide breeding sites
for fish during the flood season. Important food species like Labeo dussumiers move upstream from
tanks to breed. Rivers and streams are therefore an important part of the complex of freshwater
qabitats and though they do not yield the same amount of fish per acre as shallow tanks they never-
theless fulfill an essential role in the life-histories of some fish species. They also bring into lakes
large quantities of nutrients and of course water.

A number of valuable indigenous species inhabit rivers for longer or shorter periods of time and
fisheries have been developed to catch these using various legal and illegal (dynamiting, poisoning)
methods. During floods spawners moving upstream are caught in traps and nets.

No records are available of the fish catches from rivers 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 Labeo dussumieri, Wallago aftu, Osphronemus goramy, Tor
khudree and large Punisus spp. - - ' ‘

The mouths of rivers have a valuable fish and crustacean fauna. Many marine and fresh-
water species intermingle to varying degrees. Prawns (Mgerobrachium spp.) are of some importance
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 at present of the extent, the
species composition or the size of the fish catches of these fisheries.

(¥) Villus

The closest approach to natural lakes in Ceylon are the villus. They are of two kinds. Those
connected permanently to a river (e.g., Karapala villu) and those formed as a result of the contraction
of flooded areas (e.g., Bandiya villu, Fig. 19). Villus are common in the lower reaches of the Mahaweli
ganga, the Wilpattu 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, Osphronemus goramy which was accidentally introduced into the Mahaweli ganga -
around 1909 appeared in numbers first in the villus (De Zylva 1960). Malpas (1937) suggested using
the villus for rearing gouramy.

1t is unfortunate that no study has been undertaken on the hiology of this interesting habitat,
the villu in its various forms. Conservationists and freshwater 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 Polonnaruwsa area. Perhaps this is due to the fact that 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 5). The annual catch seems to have varied between 50-100,0001bs.

TABLE 5
Fish Catches (1bs.) from Karapala Villu 196066

Catches are from October 1st to September 30th

Year Total catch T. mossambica
1960-61 .. 107,200 . 4,580 .
1961-62 .. 106,475 oL no data
1962-63 .. 86,500 L no-data
196364 .. 55,680 .. no data
196465 . 66,680 .. 41,523
1965-66 .. 64,650 .. 41,900
1966-67 .. 55,550 .. 37,550

387



FRESHWATER FISHERIES OF OEYLON

The porcentage of Tilapia mossambica by weight was only about 3%, in 1961 and the records for 1964
have a value of about 759%,, a figure repeated in 1965 and 1966. However, the total fish catch had
fallen considerably from 1961-1966. Whether this is due to selective fishing for T'ilapia mossambica
it is difficult to state. It is true however that only one group of fishermen were involved in the
fishing and the range of gear used was not as varied as in the large tanks. The authors visited Kara-
‘pala villu on a number of occasions during the height of the fishing season. The species caught were
more diverse than that of large tank fisheries.on any one day. -Labeo dussumeiri, Wallago atiu,
Ompok bimaculatus,- Etroplus suratensis, Ophiocephalus striatus, ‘Osphronemus goramy and Puniius
spp. all figured regularily in the catches although in much smaller numbers than T'ilapia mossambica

(G) Paddy Fields

During the floods paddy fields serve as vast areas of open water where many species of fish
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. :

Weerekoon (1957) gave & 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 (19560) found 24 species of fish in paddy fields in the Western lowlands. Notable absentees
were the large species like Labeo dussumieri, Wallago attu, Ompok bimaculatus but 11 others including
Labeo dussumieri and Ompok bimaculatus were found in jrrigation ditches. The presence of 35 out of
54 indigenous species in paddy fields and irrigation ditches shows that this is perhaps the most
favourable habitat for indigenous freshwater fishes. The abundant food and a refuge during the
drought in irrigation ditches perhaps enables many species to reach considerable numbers in this
habitat.

Attempts were made to use paddy fields for fish eulture (De Zylva 1953). Trichogaster pecto-
ralis and later Tilapia mossambica 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, gouramy and T'richogaster pectoralis. These have been used mainly for stocking
“ patural > waters. i.e., tanks. The breeding of carp and gouramy have been dealt with by Indrasena
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 tradition
among the indigenous people. The prospects for fish culture are not very promising, but with sus-
tained efforts it could become an important source of fish.

The use of indig2nous carp fry captured in natural waters could form an important, source of
fast growing species for culture 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 Fishing

The recreational aspect of fishing might be considered as inherent in-some of the rod and line
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 pastime
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
A trout hatchery is maintained for this purpose. Common carp, crucian carp and trout fishing is
controlled by licence. An account of trout culture is given by Fowke (1938).
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A number of indigenous species are caught m sport fishing in various parts of the island. Tor.
khudree is perhaps the most sought after sport fish. Ophiocephalus striatus, W allago attu, and Labeo
dussumieri are taken by sportsman besides the introduced Osphronemus goramy.

Sport fishing has considerable potential for development as a tourist attraction and for recrea.
tional purposes of the local population. Sport fisheries are useful means of getting non-professionals
interested in biology and fisheries. Many articles on sport fishing can be found in Loris, the journal
of Ceylon wild life. ‘

(J) Miscellaneous Fisheries

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 population 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 at that time. Since then
new materials 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 Tilapia mossambica. The traditional gear used in freshwaters were traps,
rod and line, cast nets and small seines.

Gill nets are the most widely used type of gear at the present time (Fig. 11). Stretched mesh
sizes 3"-6" are used. The nets are set from bhe bottom, in midwater or at the surface. Mendis (1965)
on the basis of fishing trials suggested 3"-4” mesh sizes during the day for Labeo and Puntius and
5"-6" mesh at night for Tilapia mossambica. Most of the gill net fishing at present is done at night.
Gill nets are subject to damage by crocodiles in many of the tanks. Also gill netted Tilapia mossam.-
bice have their gills eaten by Heteropneustes Jossilis and Anguilla in some localities according
to Fernando and Fernando (1965). Gill netting is done from rafts (teppams) or outriggers (orus).
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 been used in a number of large tanks on & regular basis. Fernando (1967)
made a detailed study of this fishery in the Polonnaruwa area. Beach seines account for only a small
portion of the catch but it diversifies the species composition.

The authors have used long lines for fishing in Parakrama Samudra, Nalanda reservoir and
Senanayake Samudra. The species caught were Wallago attu, Ompok bimaculatus and Anguilla
nebulosa.  As a commercial venture this method does not seem to have prospects. Trammel nets
were also used on an experimental basis. The catches were similar in species composition and weight
to that of gill nets. Fishermen are however unwilling 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 production was low in the pre Tilapia >
period this small fish production provided much needed protein for the villager. In many areas
subsistance fishing with cast nets, traps, rod and line etc. provided at least some fish for the villagers.
There was also a prejudice against freshwater fish as compared to marine fish. One reason for this
was perhaps the paucity of desirable species. Religious sentiments too played an important part
in the aversion to eating freshwater fish, many of which remained alive at the time of selling to the
householder. '

At the present time freshwater fish reaches a wider area and are eaten by a greater percentage
of the people especially in towns far away from the site of the fishery. Tilapia mossambica is by far
the largest contributor to the fish catch. This species has an agreeable flavour. It is scld fresh,
iced, dried with salt or smoked. 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

in the near future, other methods of utilization should be considered. De Silva (1963) worked out a
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process for canning Tilapsa mossambica in curry sauce. This and other methods of utilization, e.g.,
fish meal, sauces, etc., should be explored in Ceylon. Hess (1968, 1969) investigated in Uganda the
canning of Haplochromis spp. which are smaller than Tilapia mossambica. He found a tomato sauce
base most acceptable. However canning of freshwater fish on a commercial scale has not been done
so far. '

s

SOCIO-ECONOMIC PROBLEMS

Fernando (1965a) 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 laws are better than ill-conceived ones. On no account should legislation
be introduced without consulting fishermen and Fisheries Officers. An effort should be made to
help economically fishermen on similar terms as those employed in marine fisheries. These fishermen
are contributing & vast quantity of protein to the country at very little cost in foreign exchange.
A tank like Parakrama Samudra produces a catch by weight equivalant to half that of a large
trawler’s catch (Weerekoon 1965). We need hardly stress the difference in cost of the two operationes

SUMMARY

Based on our prasent knowledge a comprehensive accountof the freshwater fisheries of Ceylon
is given. The material for the present paper comes from data gathered by the authors over a period
of fifteen years on the general setup of the fisheries and specific research carried out on & few major
aspects of the fisheries. All the previous published work is gathered together.

The fish production from freshwaters has increased immensely since the introduction of Tilapia
mossambica in. 1951, The introduction of complementary species of Tilapia is suggested to enhance
further the fish production. For up-country reservoirs a predator is suggested in addition because
ofsthe lack in the Ceylon fish fauna of a large lake dwelling predator tolerant to low temperatures.

A study of the ““status > of Tilapia mossambica has ghown that it has a wide size range and
coefficient of condition in different habitats. Restriction of breeding sites and living space may
account partly for these differences. )

Fish catches from different types of habitats show differences in fish production, species com-
position of catches and the relative proportions of the fish caught. In Parakrama Samudra the
fishery is dominated by Tilapia mossambica which forms about 90%, of the catch by weight. A
similar situation exists in most if not all the large low-country tanks. In Senanayake Samudra
the fishery is maintained by Tilapia mossambica and Labeo dissumiers and in Karapala villu Tilapia
mossambica dominated the fish catch comprising about 75% by weight in 1966. The species caught
are most diverse in Karapala villu and least so in Senanayake Samudra. Figures available on fish
production show a catch of about 150 lbs./acre/annum for Parakrama Samudra. In comparison
the catches for Senanayake Samudra and Karapala villu are low.

The extension of freshwater areas by construction of tanks for irrigation and reserveirs for
hydro-electric power will increase considerably the fish production potential. Planned introductions
of selected species could well increase the fish stocks considerably. A relatively unexploited source
is the small 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 limnology shows clearly that our
knowledge in these areas is meagre. We also know little regarding fish parasites and their dynamics.
No fisheries development programme could be successful in the long run if research on these vital
subjects is negiected. ’

The prospects for increasing the fish 'production from freshwaters are good. The spectacular

sucoess of Tilapia mossambica may not be repeated but the fish production can most certainly be
enhanced, the catch better utilized and the fishermen’s lot improved.
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ADDENDUM

Since this paper was written we received from Professor O. N. Bauer a list of references to the
occurrence of the very pathogenic cestode Bothriocephalus gowkonensis which was recorded in Ceylon
by Fernando 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 references mentioned below. Bothriocephalus gowkonensis has spread into the U.S.8.R.
and Rumania. Although unrecorded in many parts of Asia and Europe it has probably invaded both
cultured and wild cyprinid fishes. The senior author certainly saw this species in Malaysia and it
is likely to spread into Africa and North America with imported fish. Tt is relatively non-specific
and seems to be restricted to the Cyprinidae.
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THE FRESHWATER INVERTEBRATE FAUNA
OF SRI LANKA
By
C.'H. Fernando

Department of Biology, University of Waterloo, Waterloo, Ontario.
INTRODUCTION

A coatinental island of 70,000 sq. km. in total area, Sri Lanka has a wide range of altitudes
varying 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 natural lakes but over 10,000 man-made lakes are listed. These lakes (tanks, reservoirs;
Sinhala. wawa, Tamil. kulam) are part of a sophisticated irrigation network whose construction
rmun uver RR s gy, TR 6w highorialall wsseialad with e nensns. The conteal,
highlands have the highest rainfall and during the monsoons rivers are swollen and often flood
considerable areas of lowland. Many collections of waters in the form of large and small ponds
result from each monsoonal period. During the intervening dry season many of these ponds
are 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 isfand. 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 in SriLanka iseither man-made or man-influenced. A few flood lakes (Sinhala. villus) are
found in the tower reaches of the Mahaweli ganga and Kala oya. These are the only natural
large bodies of standing water in Sri Lanka.

In the whole Oriental Region (South East Asia), Sri Lanka can claim to be the best known
as regards to freshwater invcrtebrate fauna. Its strategic position, relatively small size, mild
climate by and 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 Haeckel (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 collections 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
like many other freshwater invertebrates. A small number of papers were also published on
freshwater iavertebrates 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
deal with the Oligochaeta and the Crustacea. ‘

The publication of *A guide to the freshwater fauna of Geylon’ by Mendis and Fernando
(1962) and the supplements 1-4 (Fernando 1963a, 1964, 1969, 1974) provide a comprehensive
coverage of 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 runnirg
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water habitats especially. Some 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 1nvertebrates have been poorly studied even at the taxonomic level.
Fernando (1974). listed only five groups among the fifty he listed as being well known
~ taxonomically (see also Table 1). Twenty-five groups werelisted as poorly known and the rest
as fairly well known. The low level of eur knowledge 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 fish production from freshwaters. Recently,
however, the fish yield has increased dramaticalty (Fernando, 1971). The exploitation of the
freshwater fishery potential of Sri Lanka will require a sound knowledge of limnology and
fisheries. Basic systematic studies will aid greatly these fields of study.

In the present paper some bagkground information on geology, wa,tcrv chemistry and the
freshwater habitats are given. The present knowledge of the freshwater faunal groups is briefly
commented upon. Some remarks are made concerning noteworthy features. of faunal

. composition. A very brief account of the biogeography of the Sri Lanka: freshwater fauna is
given. Some aspects of the ecology of the freshwater fauna are discussed, My own
investigations on the zooplankton and ricefield ecology are briefly discussed together with a
short comment on freshwater fish parasites.

Geology

The physiography of Sri Lanka can best be described as consisting of three peneplains
(almost Plains) as shown by Adams (1929). These peneplains are (1), slightly above sea love
(2), 300-800 metres and (3), 1,000-2,000 metres above sea level. Nine-tenths of the total area of
Sri Lanka is made wp of highly crystalline non-fossiliferous rock of the Pre-Cambrian era.
A small area in the North Western portion of the island is formed of Miocene limestone. Almost
insignificant areas are of Jurassic age. Cooray (1967) has given a detail account of the Geology
of Sri I_anka. Erb (1966-70) has dealt with landforms and drainage in Sri Lanka.

Water Chemistry

There bas been no- systematic or detailed study of the water chemistry of Sri Lanka
reshwaters. Sirimanne (1953) recorded low to moderate amounts of dxssolved solids a.nd
acidic waters in the Western and Sabaragamuwa Provinces and slightly alkaline waters in the
other provinces. ‘Mendis (1965) recorded slightly alkaline waters in the Northern, North Central
North Western, Southern and:Eastern Provinces in his study of lakes. - He also noted slightly
darker humic waters in the Southern province.  Geisler (1967) and Weninger (1972) who
examined mainly samples from the south and southwest found these wators extremely poor in
electrolytes, very soft and slightly acidic. There is some intrusion of salt water in regions where
the coastal areas are almost at sea-level elevations. There is hardly any tidal influence in
Lanka and hence saline water does not intrude upstream unless the land is almost at sea level, There
are no data. on the extent of organic or inorganic poliution of Sri Lanka waters. However
Colombo lake is h}ghl)l eutrophic as a result of industrial and domestic ‘pollution. Many

* reservoirs in the North Western and North Central Province are also eutrophic if one is to judge
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Fig. 1.— The majdr 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 channels connecting irrigation reservoirs in the Gal-Oya multipur-
pose scheme. A numerous and dense network of small chamehleadwat«mjpmeﬁdda

(After Fernando, 1971).
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from their fish yiclds. Fernando (1973) attributed the high fish yields in Parakrama Samudra
(225 kg. hec. per annum) partly to cattie droppings fortilizing these waters. With the imercasing
use of fertilizers, both organic and imorganic, and tho increase of domestic and industrial
pollution, eutropiucauon witi ve acceletted. The use of biocides will have. magked effects
especially in ricefields.

Freshwater Habitats

The running waters in Sri Lanka are quite extensive (Fig. 1). Brinck et al. (1971) and
Costa and Stamuhlﬁer (1972) have given accounts of the streams in some parts of the country
supported by photographs. They have also given soms physical characteristics of running water
habitats.. Fernando (1971) estimated the lenth of the rivers as 4,563 km. No estimate ean be
made of the lenth of streams, irrigation channels and other running waters of small size. The
agricultural activities associated with irrigating rice alone accounts 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) states that
there are 10,000 man-made lakes (tanks) for irrigation of riceficlds. These lakes are situated
mainly in the dry zone (Fig. 3). Fernando and Indrasena (1969) have classified these lakes into
five types : shallow, heavily silted ; shallow, gently sloping botton ; shallow, undulating 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 permanence occur.thr_o,_ugl_iéug the island. Some are semi-natural (natural 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 and
well construction. The only standing freshwaters of any size which can be considered natural
are the “villus.” These are simjlar to the Varzea lakes described by Fittkau efa/ (1968-69) and
the Reiss (1977). Brinck etal. (1971), Erb (1970), Costa and Starmiihiner (1972) have given
some background information on freshwater habitats in Sri Lanka. Fernando and Indresena
(1969) and Fernando and Ellepola (1969) have made some comments mainly on standing
waters Fernando and Indrasena (1969) have gives a bibliography of previous limnological
studies in Sri Lanka.

Freshwater Invertebrate Fauna

A comprehensive coverage of the literature on the freshwater invertebrates of Sri Lasks
i given in Mendis and Fernande (1962), and Fernando (1963 a, 1964, 1969, 1974). Spesies
lists for all groups are included. More recent records are referred to in the present paper.
Table | summarises the status of our knowledge of the freshwater fauna of Sri Lanka. Brief
notes are given fer each group for invertebrates listed in Table L.



Protozoa

Both free-living and parasitic Protozoa have been poorly studied and many new records

and new species will be added and nomenclatural changes made when detailed studies of this

- group are undertaken. The Sporozoa which are parasitic have gone unrecorded. There is
o doubt that Eimeria, Myxosporidia and Microsporidia are common in freshwater fishes in

Sri Lanka. Many ciliate parasites are also likely to be found.

Porifera

This group is poorly represented in freshwaters and only two species have been recorded-

Itis likely that the actua! number of species present is only slightly more than the present
records show.

TABIE 1

Present knowiledge of the freshwater invertebrates of Sri Lanka as shown by numbers of
species recorded and estimated. - The level of knowledge is given by categories : . well known,
b. fairly well known, ¢. poorly known. Some species numbers recorded are given for Malaya
and Britain for comparison (Modified from Fernando 1974).

SPECIES NUMBERS
FAUNAL GROUPS

Recorded Remarks
A
[4 I}
Sri Sri
Category Lanka Lanka Maiaya Britain
Recorded Estimated

Protozoa

Free living C 44 .. 150 ., — .. — —

Parasitic C 5 .05 .. — ., — No Sporozoa recorded
Porifera B 2 00002 . — ., - —
Coclenterata B 2 .. 4 .. — ., —
Platybelminthes

Rhabdocoela C 4 10 o _ . —_

Temnocephalida B 4 6 1 g ... —

Tricladida B 2 S 1 10 .. —

Monogenea B 21 0 .. — . — —_

Digenea C 1 2 .. 0 .. — .. Very poorly studied in Sri Lanka

Aspidobothrea ) 3 .. 0 0 — . — ’

Cestoda B’ 3 5 4 — —

Minor Phyla :

Ectoprocta B 4 10 .. — .. — —

Gastrotricha C 2 5 — —_ .. —

Tardigrada C 3 20 .. — .. — . Poorly known except in

) W. Europe

Nematomorpha B 3 5 — — Few-species anywhere
Rotifera

Monogononta o A 1260 0,250 L, — L, —

Bdelloida W C 003 15 L — L e —_

Nematoda
Parasitic’ .. B 9 .. 30 ., - ., — —
Free living C 3 L3 ., -, - -
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Recorded

P

s

Category Lanka Lanka Malaya Britain

Acanthocephala ..

Annelida
Oligochaeta
Hirudinea
Branchiobdellidae

Mollusca

Gastropoda
Pelecypoda

Crustacea

Notostraca
Anostraca
Conchostraca
Branchiura
Cladocera

Ostracoda
Copepoda
Amphipoda
Isopoda

Macrura ..

Brachyura
Ripicol insects
(Orthoptera)

Insecta (larvae aquatic)

Odonata
Ephemeroptera
Plecoptera
Neuroptera

Lepidoptera ..

Trichoptera

Diptera
Chironomidae

Ceratopogonidae
Culicidae
Dixidae
Psychodidae
Simuliidae
Rhagionidae
Blepharoceridae

Insccta (all stages, aquatic)
Hemiptera
Coleoptera

Hydracarina
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110
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~1 g

47
30

: 195

. 380

i

Remarks

North American in distribution

Personal communication
F. Starmijhiner

Malaya, unpublished data.
Daphnia spp. rare in Sri Lanka
Few free-living Isopoda and

Amphipoda found in tropics

—

Few spp. in tropics

Tropical larvae very poorly
known

R

" Torrential larvae
Larvae parasitic in molluscs

Micronecta spp. 21 known
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Coelenterata

Only two species of Hydra have been recorded. Like the Porifera, few freshwater species
occur in this group. It is likely though that the rare Craspedacusta sowerbyi Lankester which
has a dominant medusa phase 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, Limnocnida, has been recorded.

Platyhelminthes

Few records of free-living Platyhelminthes are available for Sri Lanka (Table 1). Mendis
and Fernando (1962) mentioned that there were no records of freshwater triclads. Ball (1970)
described a new species, Dugesia nannophallus and revised the Oriental species. There-appear
to be other freshwater tiiclads in Sri Larka (Ball—personal coinmunication). De Beauchamp
(1973) gives many records of D. narmaphallus from up-country streams. Rhabdocoeles are also
poorly known but in my studies of zwplankton I have noted that they are relatxvely common.

The ectoparasitic temnocephalids are common in- freshwater macrurans. Four species
are known at present. However, the genus Temnocephala which occurs in freshwater crabs
(Potamonidae) has so far mot been recorded.

Parasitic platyhelminths have received little attention so. far {Table 1). However, the
Monogenea arerelatively well knowndue to the work of Gussev (1963) and Gussev and Fernando
(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 unknown 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 Lanka. '

Minor Phyla

Only three species of the sessile group Ectoprocta have been recorded. 1 have found
another species, Lophopodella carteri (Hyatt). The Indian fauna is rich consisting of sixteen
species (Wiebach, 1974). These animals because of their sedentary habit are often not recognized -
by zoologists. Ft is likely that the Sri Lanka fauna is much richer than the present records
show (Table '1).

Relatively few gastrotrichs, tardigrades and Nematomorpha are on record (Table 1).
Of these three groups only the Tardigrada comprise a.species rich group. However, these
unusual, moss dwelling forms are found mainly in the mountainous regions of the tropics. The
Sri Lanka records are also largely confined to higher elevations. -

The Rotifera comprise a prominent group among zooplankton;-in the littoral zone of
freshwater habitatsand in moss. Recently, a study of Eurotatoria based on an extensive collection
in Sri Lanka yielded about 140 species (Chengalath and Fernando, 1973; Chengalath et al, 1973;
1975). All the species recorded were illustrated and described bneﬂy The Bdelloidea are
however poorly- known (Table 1).
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Nematoda

Both free-living and parasitic nematodes are poorly known (Table 1). It is certain that
many parasitic species are unrecorded. Free-living forms are much more numerous but
practically uninvestigated in Sri Lanka.

Acanthocephala .

Only two species of this aberrant group of parasites are known. They occur
commonly in fishes. .

Annelida

Oligochaetes are commoén and numerous in the benthos. Together with the
Chironomidae they form the bulk of the benthic biomass. Oligochaetes also cccur sometimes in
enormous numbers in polluted habitats. Although the fauna is fairly well known (Table 1),
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.

Mollusca

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 (Starmiihlner, 1975). Presently ounly 60 or so valid species comprise the indige-
nous freshwater fauna. One interesting find is the genus Pisidium. Three species have
been recorded by Starmiihiner (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 Mollusca.

“ 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 Palaemonidae, Atyidae and Potamonidae are
typical of tropical freshwaters. Among the Branchiopoda, the Cladocera are relatively numerous
in species (Table 1). Few species of Anostraca and Conchostraca have been recorded and no
Notostraca (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 species of Cladocera are known from Sri Lanka including two new records,
Macrothrix shadini Mukbamediev and Simocephalus acutirostratus (King). The Cladoceran
fauna is typically tropical with relatively few species belonging to the genus Daphnia and the
family Bosminidae, which dominate the zooplankton in the temperate zone. Fernando (1974)
has illustrated 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

with vegetation. Detailed studies on material I have collected is in progress and about 45 speeics
have been provisionally identified.
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Copepoda have both free-living and parasitic representatives. Inall29 species have been
recorded. This includes four parasites (Fernando and Hanek 1973). The free-living forms
belong to the Cyclopoida, Calanoida, and Harpacticoida. A pew genus of calanoid,
Zeylanodiaptomus was described by Fernando and Hanek (1976). Thisis 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 indicus 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
Parastenocaris has been described by Enckell (1970).

The Branchiura, Isopoda and Amphipoda are poorly represented in the Sri Lanka fauna.
The Branchiura (fish lice) are parasitic and comprise few species. In tropical freshwaters both
Amphipoda and Isopoda are poorly represented. These two groups are well represented in
the temperate zone both in running and standing waters. A single ectoparasitic iscpod, Alitropus
typus Milne 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 Fuscelimena gavialis (Sauss.) and
Paranemobius pictus (Sauss.) (Orthoptera), and Rhabdeblatta 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 Sciomyzidae. Recently Reichhoff (1973) has recorded a number of larval types of aquatic .
moths from torrential streams. A rich ephemeropteran fauna occurs in Sri Lanka 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 adults. Malicky (1973) has described some larvae and larval cases.

True Aquatic nsects _

Some members of two major insect orders the Hemiptera and ’Coleof)tera are aguatic
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 that this richness of Micronecta
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is uamaichad in any other land and atrributes it to intensive collecting and favourable conditions.
A number of Micronecta species accur exclusively in running waters, others occur commonly in
poolsin river and stream beds. It is likely that the small stream has been a favourable and stable
habitat in Sri Lanka over a long period. Other evidence for this hypothesis is the unusuai
richaess of the interstitial harpacticoid genus Parastanocaris studied by Enckell ( 1970). The
sumeroys weedy ponds probably serve also as a very favourable habitat for Micronecta apd the
Nepidae. The Gerridae are not as rich in species as in Malaya. Cheng and Fernande (1969)
found maay forest stream forms in Malaya. This habitat is much more extensive and varied
in Malaya than in Sri Lanka.

Aquatic Coleoptera belong to a number of wholly aquatic groups like Dytiscidae,
Hydrophilidae, Haliplidae, Gyrinidae and Elminthidae. Haliplidae are poorly represented as
in all tropical regions. The Dytiscidae and Hydrophilidae are rich in species. The Elminthidse
were poorly known but Deleve (1973) has recorded nine species bringing the total to 12 species
records for Sri Lanka. Berttand (1973) has described many larvae of aquatic Coleoptera:
including those of the semiaquatic groups Helodidae, Dryopidae, Dascillidae and Lampyridae.

Hydracaring (water mites)

Although water mites are very common in both standing and running waters only a small
proportion of the species present in Sri Lanka have been recorded so far. The larvee of
Hydracariea are parasitic on and in many aquatic invertebrates. The free-living adults are
usually predatory. I found an unidentified Hydracarina larva in the oesophagial muscles of
fish, Etroplus suratensis. This unusual location of mite larvae although probably accidentak
has been noted previously in the Soviet Union and U.S.A.

The number of recorded Hydracarina is about 40 species (Table 1). It is difficult to.

estimate the number of species actually present in Sri Lanka. But considering the wide variety:

_of weedy habitats of both standing and running water types the number of species must be quite-
large.

New Records of Species

Although the freshwater fauna of Sri Lanka is relatively well known as compared to other
countries in South East Asia, many species have yet to be recorded and described. This is
evidenced by the mumerous new species and records unearthed by the Lund and Vienna University
expeditions. Farpando (1974) listed 56 new records ranging from Tardigrada to Hydracarina.

When studying collections of freshwater fauma, I came across six species hitherto
unrecorded ; — Lopkopodella carteri (Hyatt) (Bctoprocta), Branchinella kugenumaensis Ishikawa
and Strepiocephalus dichatomus simplex Gurney (Anostraca), Simocephalus acutirostratus (Xing)
and Macrothrix shadini Mukhamediev (Cladocera) and Rhinedioptomus indicus Kiefer (Copepoda).

Lophopodella carteri (Fig. 4) is a widely distributed ectoproct. It has a characteristic
spinoblast. Branchinella kugenumaensis is easily recognized by its much branched second
antenna and characteristic frontal appendage (Fig. 7). Streptocephaius dichotomus _simplex
differs from the other Streptocephalus species known from Sri Lanka, S. spinifer Gurney, in that
the posterior segments of the male do not bear spines and the second antenna has its main finger
branched (Figs. 5 and 6).. Both these Anostracans are described by Bernice (1973).
Simocephglus actitostratus can be separated from all other species of the genus by its acutely

406 -



Figs. 4-14—New records of freshwater invertebrates from Sri Lanka. 4, Spinoblast of Lophapedolia careri
from drawing by M. Wiebach; 5, 6, Streptocephaius simplex, 5, Antenna 2 of male; 8,
portion of male; 7, Branchinella kugenumaensis, Antenna 2 and dorsal appendage of male;
8-10, Macrothrix shadini; 8, Parthenogenetic female; 9, Postabdomen of same; 10, Antennule
of same (After Mukhamediev 1963); 11-12 Simocephalus acutirostratus 11, Parthenogenetic female;
12, Part of postabdomen showing claw and basal pecten; 13-14, Rhinediaptomus indicus; 13,
Terminal portion of male Griefantenna; 14, Leg 5 of male.

Posterior
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pointed head (Fig. 11). It also has a basal pecten in the postabdominal claw (Fig. 12). This
species has been well described by Sars (1896). Macrothrix shadini was described from the
Soviet Union by Mukhamediev (1963). It can be diagnosed by the structure of the antennule
and the postabdomen. Rhinediapiomus indicus a common species in South India has been
described adequately by Rajendran (1973). The diagnostic fifth 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. CollectorP.B.Fernando : Branchinella kugenumaensis, Vaddukoddai,
pond 1974. Collector R. Selvarajah : Streptocephalus dichotomus simplex, Nochchiyagama
(Rambewa) Nr. Anuradhapura 15. VI. 74. Collector P. B. Fernando : Simocephalus
acutirostratus, Kekirawatank, Kekirawa. 16. VI. 74 : Macrothrix shadini, Pond, Marawila
1. VIIL 73. Collector P. B. Fernando for both samples. Rhinediaptomus indicus, “Jaffna *’
1974. Collector R. Selvarajah.

BIOGEOGRAPHY

Two recent papers deal with the broad aspects of the biogeography of the Indian Region.
Croizat (1968) has given a rather unorthodox account which is nevertheless very penctrating
and pertinent. He considers form-making and combination important factors and dispersal
in the traditional sense as unimportant 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 which were prominent and widely distributed before the Tertiary. Hence a.
high proportion 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 Loffler (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). Edmunds
(1972) cites the genus Kimminsula 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.

Endemism 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 dragonfly fauna of Sri Lanka. 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 Micronecta 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. In Sri Lanka, man has
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created a large number of new types of patural habitats (Lakes). Also man activities have
altered the existing natural habitats. The small stream habitat in Sri Lanka seems to have been
the most favourable for evolution of small stream fishes, stream dwelling Micronecia spp. and
interstitial Parastanogearis. The streams however do not reflect a high degree of suitability
for the forest stream Gerridae. Cheng and 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 THE FRESHWATER 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 aud discuss standing water based on previous work
and my own investigations. I shall also deal specifically with the aquatic fauna of ricefields and
freshwater fish parasites.

Ruming Waters

Rivers and streams comprise the major portion of patural 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 commor.
Rivers of varying size and discharge characteristics occur. Some rivers 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 e al. (1971), Costa and
Satrmiihlner (1972) and Weninger (1972). Faunal studies which include ecological notes have
been based on the material collected by 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 feeding relationships of the meso—
and macrofauna of a small mountainous stream. The Sri Lanka running water fauna is rich
and varied. Flood and drought affect 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 al
(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 Lanka offer a wide scope for
research in ecology now that a fair proportion of the fauna has been worked out taxonomically.

Standing Waters

Practically all the standing freshwaters in Sri Lanka are man-made or man-influenced
to a high degree. Irrigation reservoirs of which there are about 10,000 listed (Fig. 3) form the
major area of standing waters. These “ reservoirs ”’ vary in surface area from a few to about
7500 hectares. About 50 of these reservoirs have a surface area of over 300 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 Varzea lakes in the Amazon basin. Fittkau et al
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196869 have described these Aniazomian lakes. There is some saline intrusion into coasta)
standing waters but since tides are small this influence is not great. Ponds of varying permanence
are a feature of almost any Sri Lankan landscape. Some of these are semi-natural. Others
have been formed by mans’ agricultural or road building activities, Fernando and Indrasena
(1969) have given an account of standing waters and a bibliography of biological studies on these
habitats in Sri Lanka. These include the edrliest limnological studies by Apstein (1907, 1910)
and more recent investigations by Holsinger (1955a, 1955b), Mendis (1964, 1965), Costa and
De Silva (1969), Fernando (1965) and Fernando and Ellepola (1969). The ricefield fauna has
been studied by Weerakoon (1957), Weerakoon and Samarasinghe (1958), Fernando
(1977). Fernando and Furtado (1975) have compiled a bibliography of references
to ricefield fauna. The fauna of temporary habitats have been investigated by Fernando (1959,
1960, 1963b) with special reference to colonization.

During the period 1968-1976 I collected and studied over 450 samples from 319 freshwater
habitats in different localities in Sri Lanka. The localities and types of habitats are shown in
Fig. 15. Samples were taken in the small habitats with 20 cm. mouth diameter plankton nets
and with 25 cm mouth diameter plankton nets in the larger habitats. Two mesh sizes 25 (641um)
and 10 (157um) 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 all been described and illustrated in Chengalath and Fernando (1973), Chengalath et al.
1973, 1975 and Fernando (1974). 379 of the samples (those collected upto 1973) were analysed
in detail. This analysis is presented in Table 2. Besides the species of zooplankton (Rotifera,
Cladocera and Copepoda), I have analysed the non-arthropod groups, e.g., Protozoa, Ectoprocta,
Oligochaeta and the other arthropod, groups, e.g. Decapoda, Ephemeroptera. Each occurrence
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 followed by ponds. Ricefields and miscellanecous 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 changes
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 are
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 cleardy.
Limnetic plankton is poor in species and only three Cladocera, Ceriodaphnia cornuta Sars,
Moina micrura Kurz and Diaphanosoma excisum Sars are at all common. Diaphanosoma sarsi
Richard and Ghydorus barroisi Richard are also found but less commonly. Only two Cyclopoids,
Mesocyclops leuckarti(Claus) and Thermocyclops crassus (Fischer) (=hyalinus) occur regularly.
No calanoid can be considered as common but Phyllodiaptomus annae (Apstein) occurs most
often. All the limretic zooplankton are among the commoner species in the littoral and in
ponds. Daphnia spp. are very rare indeed. Of the two species in Sri Lanka one, Daphnia
cephalata King, was found only in two very small ponds. The other D. lumholtzi Sars occusred
in less than 577 of the samples examined in very small numbers. Daphnia spp. form a dominant
group in zooplankton in temperate regions. A more d *tailed analysis of the zooplankton is in
that of Fernando (19864.
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Fig.16.— Localities in Sri Lanka where zooplankton samples were collected during
1968-—1974 (After Fernando 1979).
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In any programme of fish culture or introduction, the relative 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 insectivorous forms.

Some general comments can’ be made on faunal groups and particular habitats.
Rhabdocoeles are relatively common, while ectoproct resting stagesarerare. 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. Ricefields 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 South
East Asia, and Fernando and Furtado (1975) have compiled 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
vase elsewhere, but Weerekoon (1957) and Weerekoon 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 atiributable partly at least to the lack of refuges in
the form of marshes in South India. Marshes constitute an integral part of the natural
scosystem where many aquatic spacies can survive and recolonize areas where the fauna has been
climinated 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
ploughing and irrigation.

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 pests may also be possible using aquatic invertebrates. The study
of the ecology of the ricefield may, therefore, have some important practical benefiis.
Freshwater fish parasites :

A wide spectrum of invertebrates parasitise freshwater fishes. Some of them cause
epizootics 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 parasitology 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 species 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 imported fish. Strict quarantine measures can prevent further parasite
introductions.
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Table 2. —Aquatic favaal composition of ricfields and other habitais in Sri Lanka

—(Data 1968-1973)
No. Species and Groups
- - E 3 % Species
3 § § *5.3 E and Groups
3 AER:
AR AT
AR ERHENRD R IE
pd .5; £ 3
abiac AERHERE R
Villus (Marshes) Total 35 23 4 4 5 6 9 33
' Av. 96 | 72| 15| 1.2 2 2.0 10.1
Range | 421 [4-11] 12| 03| 04| 1.4
Ponds Total | 86| 46| 10| 7 s| 7| 7| es
Av. 94| S50 21| 07| 12| 16 8.7
|
* Rico Fields Total | 67| 38 14 3 4 6| 49 56
Av. | 80| 66| 26| 03| 12 22 9.0
Range | 0-36 [ 1-15| 08 | g2 | 0-4 | 05
Lakes > 300k Total 56 25 8 7 5 7 90 46
Av. 88| 41| 16| 13| 04| o6 7.1
Range | 0-25 | 0-13 | 6-4 | 03| 04| 0-5
Lakes < 300h Total 107 | 4t 8 8 6 71122 76
Av. 89| 39| 14 09| 09| o6 71
Range |0-29 |0-16| 0-4!| 04| 06| 04
Misc.Habitats (Man Made)  Total 72| 34| 10 3 5 6| 32| 55
' Av, 88| 46| 24| 04| 13| 15 8.1
Range | 1-21 [ 0-14| 06| 0-2 | 0-5 | 0-3
Rivers, Streams Total | 37| 12| 4] 1 3. 6! 6| 21
Av. 98 | 28, 17| 065 1.0 13 7.3
Range |2-19| 06| 0-2| 01| 02 0-5 )
Total Av|erage
‘fotal No. Spp./Group Sri Lanka 136 51 15 9 12 11| 3719 52 8.1

Occurrence of species of Rotifera, Cladocera and Copepoda and groups (Phyla) of non-Arthropoda eg.
Protozoa, Annelida and Arthropoda groups : other Crustacea eg. Conchostraca, Palaecmonidae, and Arthropoda
orders eg. a Coleoptera, Hydracarina. (from Fesnando, 1677).
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Tahle 3.—Feumal compouition of rice fields in South-Fast Asia (Data 1968-1974)

2
215 .8 3
E R3] d
(o] 5 5
m -
@ g g 8 8
2 8149 _|%® )
No. Specisand Groups | & g 2| 3|88 gg 3 Remarks
S| 2| 2| 4|58 2l s
2| 8| 5| 8|28 Z
Area
Philippines
(o) Insecticide  Total 2 2 2 0 3 31 13 | Fauna poor, Ostracoda
: dominant
Av. 0.3 0.1 6.5 g .5 1.1
(b) No Insecticide Total 39 11 6 1 3 8 20 | Ciadocera few
Av. 16.1 1.8 1.7 0.1 1.2 27
Burma (Rangoon) Total 9 14 ) 1 3 5 2 | Fauna diverse
Av. | 65| 105| 25| 10| 20| 40
Indotiexia Total 24 20 6 2 7 6 11 | Fauna average
N. Bomeo
Av. 6.6 39 L7 ¢.5 2.4 i.8
8. India Total 14 11 4 2 4 5 8] Fe_zuna not diverse
Av. 3.0 2.9 1.7 0.3 2.3 23
W. Malaysia Total 56 40 10 3 | 6 7 45 | Fauna diverse
Av. 7.6 8.1 2.8 0.1 2.2 2.5
Sri Lanka Total 67 38 14 3 4 6 49 | Fauna diverse
Av. 8.0 6.6 2.6 0.3 1.2 2.2

Occurrence of species of Rotifera,
Protozoa, Annelida andArthropoda groups : other Crustacea ¢
orders eg. Coleoptera, Hydracarina (From Fernando, 1977),

Cladocera and Copepoda and groups (Phyla) of non-Arhropoda eg
2. Conchostraca, Palaemonidae and Arthropoda
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Summary and Discussion

The freshwater fauna of Sri Lanka is better known taxonomically than that of any other
country in South East 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 fauna in “ 4 guide
to the freshwater fauna of Ceylon’ and its T our supplements. Many recent papers on freshwater
invertebrates have been based on material collected by the Lund University and the
Austrian-Ceylonese hydrobiological expeditions to Sri Lanka and my own 'colections.
However, many freshwater invertebrates remain unrecorded and undescribed. The ecology of
the freshwater invertebrates in the various aquatic ecosystems is still in its infancy in Sri Lanka,
With increasing knowledge of the fauna, such investigations will become more and more feasible,

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 Gwondwana
component with affinities mainly with South India, Africa and Malaysia. The mountain
stream fauna is similar to that of the fauna in similar situations in India. A detailed
biogeographic analysis of the fauna is now possible. This should give some interesting results
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 stream
habitat seems to have been the most favourable. It has many endemics. Man-made lakes are
now of considerable economic importance for fish production. The study of their limnology
is, therefore, of practical value. Limnological studies are now more feasible with the increased
knowledge especially of the zooplankton. Benthic animals, however, remain poorly known.
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,
The 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 abundance
of different types of running and standing waters. Because of its small size and good system 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 Jocal expertise
and facilities, ecological work can only be done thoroughly in the local setting. Sri Lanka
possesses an abundance of freshwater resourees. The potential for food production and recre-
ation of these resources can be exploited by sound ecological wopk and scientific management,
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Addendum

Dr. D. M. Davies, McMaster University, Hamilton, Ontario brought to my notice two
papers on Simulidae which are relevent to this paper :

Croskey, R. W, (1974) — ‘ Family Simulidae 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. (1968) — A key to the British species of Simulidae (Diptera) in
the larval, pupal and adult stages. F.B.A. Scientific
Publications 24, 125 pp.

Dussart (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
been incorporated. The review nevertheless is a useful addition to the meagre contributions at
present to the freshwater ecology of this region :

Dussart, B. H, (1974) — < Biology of inland waters in humid tropical Asian
Natural Resources Research ” UNESCO 12, 331-353.

One of the papers inadvertently omitted is Fernando, C. H. (1960), “The freshwater
crabs (Potamonidae),” Geylon J. Sci. (Boi. Sci.), 3, 191-222. This 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
this paper is worth noting. :
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Abaria margaritifera

ACANTHOCEPHALA

Acanthocyclops vernalis :

Acanthosentis

Aciagrion occidentale

Acisoma panorpoides

Actinolaimus

Actinurus
Actitis hypoleucos

Adicells
Adicella
Adicella

agastya
biramosa
ino

Adicella najas

Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
-Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes
Aedes

aegypti
albolateralis
alboscutellatus
aureostriatus var.greeni
aureostriatus var.kanaranus
butleri
chrysolineatus
gubernatoris
harveyi

indicus

_jamesi

laniger
lankaensis
longirostris
macdougalli
medipunctatus
niveus
rovalbopictus
ostentatio
pallidostriatus
pipersalatus
pseudomediofasciatus
pseudotaeniatus
reginae
scatophogoides
seculatus

simplex
spermathecus
stenoestrus
taeniorhynchoides
thomasi

vexans

vittatus

w-albus

yerburyi

Aeolosoma bengalense
Aeclosoma hemprichi
Aeolosoma ternarium

I NDEX

: 189

>

H

173,176,223,401,404, 416
249,250,252

176
186

: 187

: 177,

194,

202
212
378

189
189
189
189

207
194
194
194
194
194
194
194
194
194
194
194

¢ 194

194

194
: 194
: 194
: 194

.
s
.
:
s

v
s

t 179,

194
194
194
194
194
194
194
194
194
194
194
194
194
194
194

194

194

217,

217
179

AEOLOSOMATIDAE 2 179,232
AESCHNIDAE : 184,185,187
Aethaloptera sexpunctata : 189
Aethriamanta brevipennis : 187
Agapetus anuragoda 188
Agapetus ayodhia : 188
Agapetus hanumata : 188
Agapetus ohiya : 188
Agapetus rama : 188
Agapetus rawana : 188
Agapetus rudis : 188
Agapetus sita : 188
Agraptocorixa hyalinipenis s 263
Agriocnemis famina : 186
Agriocnemis pygmaea : 186
AGRIONIDAE : 185,186
Alcedo athris taprobana : 378
Alitropus typus : 227, 258, 341, 343,405
ALLOEOCOELA ¢ 209,210
Allonais inaequalis : 217
Allonais rayalaseemensis : 217
Alona : 245,246
Alona cf. guttata s 274
Alona guttata .2 245
Alona cf. harpularia 2 240,245,274
Alona monocantha t 240,245,274
Alona pulchella 240,245,274
Alona punctata 2 240,245
Alona nr. guttata : 240
Alona setulosa 240,245,246,274
Alonella excisa 241,245
Alonopsis orientalis : 163
Alonopsis sinhalensis : 163
Amaurornis phoenicurus phoenicurus : 378
Amblypharyngodon melittinus : 3N
AMPHIBIA : 177
Amphiops s 171,267
Amphiops gibbos : 265
AMPHIPODA s 224,401,205
Amphipsyche indica : 189
AMPHIZOIDAE s 267
Anabas testudineus :178,370,.37
. Anax guttatus : 187
Anex immaculifrons : 187
Anax indicus : 187
Ancylodiscus jaini 2 175
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Ancyrocephalus asqualis :3175
Ancyrocephalus daniconii :3175
Ancyrocephalus danionis : 175
Ancyrocephalus esomi & etropli : 175
Ancyrocephalus heteranchoris : 175
Ancyrocephalus kirtisinghei s 175
Ancyrocephalus rasborae : 175
Ancyrocephalus tripathi 175
Ancyronyx quadriplagiatus : 166
Anguilla ) : 389
Anguilla bicolor : 37
Anguilla nebulosa : 371,389
Anhings melanogaster . s 378
ANISITSIELLIDAE : 272
Anisocentropus annulicornis : 189
Anisocentropus brevipennis : 189
Anisocentropus decipens : 189
Anisocentropus immunis : 189
Anisocentropus ittikulama : 189
Anisogomphus solitaris 1 260
‘Anisops : 222
Anisops ali : 263
Anisops barbata : 263
Anisops batillifrons : 263
Anisops bouvieri : 263
Anisops breddini 1 263
Anisops crinite : 163
. Anisops exigera : 163
Anisops extendofrons s 263
Anisops nivea : 263
Anisops occipitalis : 163,263
Anisops projectus : 181,263
ANISOPTERA s 184,185,187
" 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 s 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 maculatus : 194
Anopheles nigerrimus : 194
Anopheles pallidus : 194
Anopheles pediotaeniatus : 194
Anopheles pseudobarbirostris : 194

Ancpheles ramseyi : 194
Anopheles subpictus : 194
Anopheles tesselatus : 194
Anopheles vagus s 194
Anopheles varuna - 194
ANOSTRACA H 179,223,238,401,404,406,412
Antocha salikensis : 192
Anuraeopsis : 298
Anuraeopsis coelata : 295,298,299,325,335
Anuraeopsis fissa : 295,298,299,325,335
Anuraeopsis navicula : 21
Apsilochorema diffinis : 188
ARACHNIDA ~ s 167,275
ARAEOLAIMIDA : 177
Ardea cinerea rectirostris s 378
Ardeola grayii : 378
Ardeola ibis coromanda : 378
Argulus s 341
Argulus foliaceus 223,341,343,344
Armigeres aureolineatus 194,206
Armigeres magnus o 194
Armigeres omissus : 194
Armigeres subalbatus : 194
ARRENURIDAE s 272
Arrenurus caviger : 271,272,273,275
Arrenurus ceylonicus : 167,215,272
Arrenurus congener : 167,216,271,272,273
Arrenurus gottlandicus : 1 216
Arrenurus liberatus : 216,271,272,273
Arrenurus madaraszi $168,215,271,272,273
Arrenurus orientalis :168,215,271,272,273
Arrenurus rostratus H 168,215,272
Arrenurus rouxi : 272
Arrenurus sinhalensis : 168,215,272
ARTHROPODA : 163,173,179,274
ASCARIDINA : 177
Ascaris s 177
Ascelopios annandalei s 262,264,275
Asellus : 224
ASPIDOBOTHREA : 174,223,400
Aspidogaster : 174
Aspi&ogaster indicus : 200
Asplanchna : 297
Asplanchna brightwelli : 211,293,297,298
' 325,335,339
Asplanchna priodonta : 293,297,298,325
335
Asplanchna sieboldi : 293,297,298,325
335
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ASPLANCHNIDAE
Asplanchnopus
Asplanchnopus multiceps

Atalophlebia annulata
Atalphlebia fasciatus
Atalophlebia femoralis
Atalophlebia taprobanes

Atherix

Atherix labiata
Athripsodes isurumuniya
Athripsodina martynovi
Atthyella

Attheyella cigalensis
Atya spinipes

Atya typus

ATYIDAE

Aulophorus furcatus
Aulophorus hymanae

AXONOPSIDAE

Axonopsis

BAETIDAE

Baetis conseutus
Baetis feminalis
Baetis solidus

Baliotrichia guruluhela
Baliotrichia hinipitigola
Baliotrichia medipitigola
Baliotrichia udawarama
Bathyonchus

Bathyonchus indicus

BDELLOIDEA
Bdelloid Rotifera
Bellamya ceylonica
Belontia signata

BELOSTOMATIDAE
Berosus
Bezzia indecora

Biapetura affinis

: 211,293

: 298
: 211,219,293,297
298,325,335

183
183
183
183

205

196
189
189
253
s 254

163
163

e e e

o

: 163,222, 404

217
217

s oo

s 272

272,273, 275

182,183

183
183
183

TS

188
188
188
188

s 177
: 202

H 223,400,402
210,232

¢ 370

: 37

1 261

s 265,267

: 196

1 241,245,246,274

Biapetura cf. intermedia
Biapetura karua
Biapetura verrucosa
.Bidessus

BLEPHAROCERIDAE :

Bosmina

Bosmina longirostris

BOSMINIDAE

Bosminopsis dietersi
BOTHRIOCEPHALIDAE

L8 240,245
s 241,245
t 241,245

: 191

192,196,224,401, 405
225,226,237,242,245,274
223,237,242
237,242,246,404
237,242,245,274
2 175

Bothriocephalus gowkongensis :175,201,223

Brachinella kugenumaensis
BRACHIONIDAE :

Brachionus

Brachionus

Brachionus
Brachionus
Brachionus
Brachionus

Brachionus

Brachionus

Brachionus
Brachionus

Brachionus
Brachionus

Brachionus
Brachionus

Brachionus

Brachionus
Brachionus

Brachionus
Brachionus
Brachionus

Brachionus

BRACHYCERA

Brachydiplax sobrina

225,344,,377,402

406,407,408
211,295
: 299, 300, 307, 322, 339, 356

angularis :210,211,295,299,325
335,339

bidentata s 330,°335
bidentata cf. adorna : 327
budapestensis : 210, 211, 295
325,335
211,295,299,300
325,335
211,295,300,322
325,335,339

295

calyciflorus :

caudatus :

caudatus var. aculeatus :
300,301,325,335
diversicornis : 210,211,338
donneri : 295,300,301, 302,322
325,335,339
falcatus : 211,295,300,301,325
335,339
:211,295,301,302,303
325,335,339
295,303,325,335
295,303,304,305,322
: 325,335
:210,211,295,302,305
325,335,339
plicatilis s 327,330,335
quadridentatus:211,295,303,304
325,335,339
211,295,303, 304, 325
335
295,303,304,322,325
335,339
219,295, 303, 304
305,325,335
urceus : 295,303,304, 305, 325
335

forficula

leydigi s
nilsoni H

patulus

rubens @
sessilis :

urceolaris :

1 192
: 187

425



Brachythemié contaminata
BRACHYURA :

Bradinopyga geminata

: 187

224,225, 401

: 187

BRANCHIOBDELLIDAE T 223,225, 401
BRACHIOPODA 228,404
BRANCHIURA 1222,223,341,404,405
Bucephalus 2 174
Bucephalus tridenticularia : 200
Burhinus oedicnemus indicus s 378
Burmagomphus pyramidalis sinuatus . 187
c
Caenestheriella indica 233,238,274
CAENIDAE s 182
Caenis : 204
Caenis perpusilla s 183
CALAMOCERATIDAE : 189
CALANOIDA 249,254,255 ,256,275,405
414,415
CALOPTERYGIDAE 184,185,186
Calyptopogon gibbosa : 196
CAMALLANTDAE ' s 177
Camallanus 177
Camallanus ceylanicus ¢ 203
Camallanus ceylonensis : 178
CANTHOCAMPTIDAE 252,254
Canthocampus t 253
Canthydrus : 265,267
Canthydrus pseudomorsbachi 2 217
Carassius carassius s 37
Cardiocladius ceylanicus : 195
Caridina : 227,258
Caridina gracilirostris s 163
Caridina nilotica var. zeylanica : 163
Caridina sinhalensis r 227
Caridinicola platei : 230
CARYOPHYLLIDAE 2 175
Catenula : 217,230
Catle s 355
Catla catla T 343
Cathypna :.212
Cephalodella : 310

€ephalodella forficula : 295,310,325,335
Cephalodella gibba s 295,310,325,335
CERATOPOGONIDAE 2 224,401
Cercometus fumosus 3 261
Cercometus strangulatus i 261
Ceriagrion cerinorubsllum : 186
Ceriagrion coromandelianum : 186
Ceriodaphnia : 226
Ceriodaphnia cornuta 163,236,242,356,410
Ceriodaphnia dubia : 242
Ceriodaphnia quadrangula : 236,242,245,246
Ceriodaphnia rigaudi : 163
Cerithidea fluviatilis s 234
CESTODA 174,175,223,400,402,416
Ceylonothelphusa : 258
Ceylonothelphusa inflatissima : 259
Ceylonothelphusa rugosa t 259
Ceylonothelphuse sorror s 259
Ceylonotrema colombensis : 175
Chaetogaster crystallinus : 217
Chaetogaster diastrophus : 217
Chaetogaster langi : 217
Channa orientalis HECYAI
Chanos s 354
Chaoborus : 193
Chaoborus asiaticus s 193
Chela laubuca : 3N
Chimarra actinifera ) : 188
Chimarra akarawitta : 188
Chimarra auriceps : 188
Chimarra auricoma : 188
Chimarra ceylanica ) : 188
Chimarra circularis : 188
Chimarra confusa : 188
Chimarra godagama : 188
Chimarra lankana : 188
Chimarra lewisi : 188
Chimarra sandhamma s+ 188
Chimarra sepulchralis : 188
Ch¥marra uvana : 188
Chimarra wiharawela : 188
CHIRONOMIDAE 192,195,224 401,404
Chironomus allothrix : 195
Chironomus elatus : 195
Chironomus fuscitarsus s 195
Chironomus gloriosus : 195
Chironomus heptatomus : 195
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325,335

- Chironomus nigromarginatus : 195
Chironomus perichlorus : 195
Chironomus praetiosus : 195
Chironomus stratipennis : 195
Chironomus sumptuosus : 195
Chironomus superbus : 195
Chironomus variicornis : 195
CHLOROCYPHIDAE 184,185, ,186
CHROMODORIDA s 177
Chrysomelids s 164
Chrysotrichia aranuwa : 188

" Chrysotrichia dotalugola : 188
Chrysotrichia hapitigola : 188
Chrysotrichia hatuagola : 188
CHYDORIDAE : 240,241,242,243,244,245, 246

247,274

Chydorus oot 243, 246
Chydorus barroisi s 243,245, 410
Chydorus ceylonicus T 242,243,245, 246
Chydorus eurynotus 3 243, 245
Chydorus parvus : 243, 245
Chydorus sphaericus t 245
Chydorus ventricosus 243, 245
Cirrhina s 355
CLADOCERA : 163,222,223,225,226, 236 ,237
238, 239, 240, 241, 242, 243
24k, 245, 247, 304, 274, 401

404, 410, 414, 415
Clarias teysmanni : 178,371
Clinostomum piscidium 174,175
Cloeon s 204
Cloeon marginale : 183
Clypeodytes bufo : 191
Clypeodytes griseoguttatus s 191
COELENTERATA 225, 400,402
Coelopus ¢ 212
COENAGRIIDAE : 186
COENAGRIONIDAE : 184,185
Coenagrion mdlayanum : 186
COLEOPTERA : 164, 166, 167, 191, 215,222
224, 265, 266, 267, 401,405

406, 414, 415

COLLEMBOLA : 180
Collothece : 317
Collotheca ornata natans 296,315, 317

'COLLOTHECIDAR

: 296
Collurella s 212
COLURELLIDAE 1 296
Colurus

: 212

CONCHOSTRACA : 223,225,233,238,274, 401

404, 408,412,414 ,415
CONOCHILIDAE : 211,296
Conochiloides s 320
Conochiloides dossuarius : 296,320, 321

325,335
Conochilcides natans : 296,320,321,325
335
Conochilus 17319
Conochilus hippocrepis 211,338
Conochilus unicornis : 296,319,320, 325
335
Conosia irrorata : 192
Conosia minuscula : 192
Copelatus ceylonicus s 217
Copelatus freudei s 267
Copelatus horni : 191
Copelatus irinus HER A
Copelatus pusillus : 191
Copelatus tenebrosus : 19
COPEPODA : 213,222,223,224,225,226, 249

250,251,253,255,256,274, 341

401,404,405,406,408,410, 414
415,416 '
Copepods i t 254, 412
Copera marginipes : 186
CORDULIIDAE : 184,185, 187
Corethrella s 205
Corethrella inepta : 193
CORETHRIDAE ‘ : 192
CORETHRINAE : 193
CORIXIDAE : 164,181,209,214,225,260
263,405
Craspedacusta sowerbyi t 402
Cratilla lineata calvertl : 187
Crocothemis servilia : 187
CRUSTACEA 163,179,213,21¢%,223,235
274,347,344,395,401,404
414,415
Crustaceans : 225,249
-Cryptobates raja : 163,264
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CRYPTOCERATA

Cryptolabls pollicis
Cryptolabis triquestra

Ctenascroscelis ochripes

Ctenopharynydon idellus

Culex bahri

Culex bailyi

Culex barraudi

.~ Culex bitaeniorhynchus
Culex brevipalpis
Culex campilunati
Culex castrensis
Culex cinctellus
Culex edwardsi
Culex epidesmus
Culex fatigans
Culex fragilis
Culex fuscanus
Culex fuscifurcatus
Culex fuscocephalus
Culex gelidus

Culex halifaxi
Culex infantulus
Culex malayi

Culex mammalifer
Culex mimulus

Culex minor

Culex minutissimus
Culex nigropunctatus
Culex pallidothorax

Culex pipiens gquinquefasciatus

Culex raptor

Culex rubithoracis
Culex shebbearei

Culex sinensis

Culex spathifurca
Culex tritaeniorhynchus
Culex uniformis

Culex vorax

CULICIDAE :

CULICINAE

Culicoides anophelis
Culicoides bilobatus
Culicoides ceylanicus
Culicoides flaviscutatus
Culicoides paraflavescens
CURCULIONIDAE

Cybister

Cybister prolixus
Cybister sugillatus
Cyclestheria hislopi

Cyclogomphus gynostylus

: 261

192
: 192

o

192

.

194

194
: 194
¢ 194
: 195
: 195
: 195
: 195

o e oa a0 co oo sa e
-
el
~

: 195
: 195

1 192,193,222,224,401,405

193,194

s 196
: 196
: 196
: 196
: 196

1 164, 165,171

s 215,267

: 215

;3 215

233, 238,408
: 187

Cyclomorphosis : 307
CYCLOPOIDA : 249, 250,251,253,274,405, 41/
415
Cyclopoids s 410
Cylindrostethus bituberculatus : 181
Cylindrostethus nietneri : 181
Cylindrostethus productus 181, 264
Cyphon affinis s 165
Cyphon flavescens : 165
Cyphon infuscatus : 165
Cyphon ovalis 165
Cyphon pictus : 165
Cyphon rufithorax : 165
Cypreeta globulus : 180
Cypreeta minna : 180
Cypria purpurescens : 180
Cypriceruus reticulatus : 180
Cypridopsis assimilis : 180
Cypridopsis globosa : 180
Cypridopsis marmorata : 180
CYPRINIDAE : 354
Cyprinotus cingalensis T 180
Cyprinotue dentatomarginatus : 180
Cyprinus carpio 343,370,371,376
Cypris furfuracea : 180
Cypris granulats : 180
Cypris helyi : 180
Cypris luxata : 180
Cypris monilifera : 180
Cypris subglobosa : 180
Cypris tenuicauda s 180
D
Dactylocladius ceylanicus : 195
Daétylogyroides 174
Dactylogyroides bimaculati : 175
Dactylogyroides macracanthus s 175,200
Dactylogyroides vittati : 175
Dactylogyrus 174
Dactylogyrus aequipinnati 175
Dactylogyrus curiosus : 175
Dactylogyrus dorsalis : 175
Dactylogyrus fernandoi 2 175
Dactylogyrus longicirrus : 200
Dactylogyrus saranae : 175
Dadaya macrops : 244,245

Danio aequipinnatus
Daphnia

s 175,370,371
227,356,401,404,410
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Daphnia carinata : 236,242,246,356
Daphnia cephalata : 410
Daphnia lumholtzi 2 236,242,356,410
Daphnia magna : 223,226
Daphnia similis : 356
DAPHNIDAE 1 236,242
DASCILLIDAE : 406
DECAPODA : 180,410
Dendrocygna javanica : 378
Dero cooperi : 217
Dero nivea : 217
Dero sawayi 1 217
Diacyclops languidus T 249
Diacyclops cf. languidus 250,252,274
Diacyclops nanus : 250
Diaphanosoma t 245
Diaphanosoma bachyurum : 304

Diaphanosoma excisum 236,242,304,356, 410
Diaphanosoma sarsi 236,242,410
Diaphorocoris punctatissimus : 261
Dibezzia ceylonica : 196
Dicranomyia absens s 192
Dicranomyia columbina s 192
Dicranomyia fascipennis : 192
Dicranomyia subtesselata : 192
DICRANOPHORIDAE : 211,296
Dicranophorus : 212,316
Dicranophorus robustus 211,296,315,316
‘ 325,335
DICTYOPTERA ¢ 405
DIGENEA 174,175,223, 400,402,416
Diglena 1 212
Dineutes indicus :164,171
Dinocharis v 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

Diplodontus silvestrii

Diplogasteroides

Dipseudopsis horni
Dipseudopsis morosa
Dipseudopsis stellata

°

187

198,215,272

177,

202

188
188
188

- DIPTERA 192,224, 401,422
Disparoneura ramapana : 260
Dissoura episcopus episcopus : 378
Dixa : 205
Dixa zeylanica : 195
DIXIDAE  : 173,192,195,224, 401,405
Dolichopeza guttunalis : 192
Dolichopeza palifera s 192
Dolichopeza sinhalice s 192
Donacia T 164,166,169,171
Donacia delesserti : 164
Donacia javana : 164
DONACTIDAE 164,166,167
_DORYLAIMIDA s 17
Dorylaimus 2 177
Dorylaimus stagnalis : 202
Dragonflies s 185
Drepanosticta adamsi : 186
Drepanosticta austeni : 186
Drepanosticta brincki : 260
Drepanosticta digna : 186
Drepancsticta fraseri : 186
Drepanosticta hilaris : 186
Drepanosticta lankanensis : 186
Drepanosticta montana : 186
Drepanosticta nietneri : 186
Drepanosticta sinhalensis : 260
Drepanosticta submontana : 186
Drepanosticta subtropica : 186
Drepanosticta tropica : 186
Drepanosticta walli : 186
PRYOPIDAE 1 164,166,167,169,406
Dryopid larva : 1IN
Dugesia : 209,217,218,230
Dugesia aborensis : 218
Dugesia andamenensis : 209
Dugesia annandalei : 210
Dugesia burwmaensis : 210
Dugesia gonocephala 209,218
Dugesia nannophallus 230,325,402
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Dunhevedia crassa T 244,245
Dunhevedia serrata 244,245

DYTISCIDAE : 164,167,215,265,266,267,406

Fchinisca capensis 239,245, 246,274
Echiniscus (Bryodelphax) tatrensis:23}

Echiniscus (E.) bais : 231
Fchiniscus (E.) calvus s 231
Echiniscus (E.) cribosus s 2315274
Echiniscus (E.) dubosci s 231
Echiniscus (E.) quadrispinosus : 231
Echiniscus (E.) reticulatus : 23
Echiniscus (E.) spiniger : 231
Economus ceylonicus ;189
Economus duthageamini : 7189
Economus helakanda s 189
Economus hinayana : 189
Economus indicus ¢ 189
Economus lohapresada : 189
Economus pusanus : 189
Economus sadhatissa : 189
Economus tenellus : 189
Economus vaharika : : 189
Economusg vahasada : 189
Ectocyclops phaleratus 250,252

ECTOPROCTA @ 223,400,402,406,408,410

Egretta alba modesta : 378
Fgretta garzetta garzetta : 378
Egretta intermedia intermedia : 378

Eimeria ¢ 400
Elaphiodella bidens decorata : 253,254

Elaphiodella grandidieri : 253,254
Elattoneura bigeminata : 260
Flattoneura caesia : 186
Tlattoneura centralis : 186
Elattoneura leucostigma : 186
Elattoneura tenax : 186
ELMIDAE 164,166,167
Elmid larva s 1M
ELMINTHIDAE s 267,406
Enallagma parvum : 186
Encentridophorus horvathi : 215,269,272
273
Encentridophorus spinifer 1 272
Enithares : 213
Enithares abbreviata s 213
Enithares ciliata : 213,263

Enithares simplex
Enithares tempeltoni
Enochrus

ENOPLIDA
Enterogyrus
EPALLAGIDAE
Ephemera supposita
Ephemera vulgata

Ephemerella ignita

EPHEMERELLIDAE
EPHEMERIDAE
FPHEMEROPTERA

: 213,263

s 213

: 265,267
177

: 402

: 184,185,186
: 182

: 204

: 204

: 182,183
: 182

: 173,182,199,215,224,260

274,401,410

Ephemeropteran fauna
Ephoron indicus
Epiphanes

Epiphanes macrourus

Epiphragma kempi

s 405
: 183
3 212
s 211,338
: 192

Epopthalmia vittata cyanocephala : 187

ERGASILIDAE
Ergasilus

Ergasilus ceylonensis :

Ergasilus mendisi
Erioptera ornatipes
Esomus danrica

Etroplus maculatus
Etroplus suratensis

Fubosmina coregoni
Fubosmina longispina

Fubrianax

FUCHLANIDAE
Buchlanis

Euchlanis

Fuchlanis
Euchlanis
Euchlanis

Fucyclops

Eudactylota eudactylota

dilatata

incisa
meneta
oropha

serrulatus

s 341
s 213,341

252,253,7 341,342
252, 341,342

s 192
2 175,37
: 3N

: 175,235,354,355,357

,370,371,377,37%381
384,,288,402,40

1 237,242
: 237,246

165,166, 167,169
171,266, 267

s 295
: 307

: 211,295,307, .308
325,335,339 .

+ 295,308,325, 335

+ 328,330, 335

: 295,308,325, 335

: 250,252
: 328,330,335
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Fudiaptomus cinctus
Fudiaptomus drieschi
Fudiaptomus lumholtzi
Budiaptomus sinhalensis

Eulimnadia michaeli
Bupatra silvestri,
Euphaea splendens
Fupilaria sinhalica

Eupilaria taprobanica
Eupilaria thyeantos

Euposmina coregoni
EUROTATORIA
Furyalona orientalis
Fuscelimena gavialis
Eustrongylides

F

Ficalbia chamberlaini chamberlaini
Ricalbia chamberlaini clavipapus

Ficalbia hybrida
Ficalbia intermedia
Ficalbia luzonensis
Ficalbia minima

Filinia
Filinia camascela

Filinia longiseta
Filinia opolienais
Filinia pejleri

Filinia terminalis

FILINIDAE

Fish lice

Floscularisa
Floscularia ringens :
FLOSCULARIIDAE

Forcipomyia calcarata
Forcipomyia nirtipes
Forcipomyia jacobsoni
Forcipomyia longicalcar
Forcipomyia noctivaga
Forcipomyia ornaticrus
Forcipomyia semipilosus
Forcipomyia simulans
Forcipomyia tetraclada
Forcipomyia theobromae

254,255,275
254,255

254

254
233,238,274
168,198

186

*

192.

192
192

223

: 293,322,327,402

.o

296,
325,
296,

335

296,
336,
296,

336

296,

336

2444245
405
178,203,377

195
195
195
: 195
,207
: 195

o
-
N

o« R se e er ee

: 317,356

317,318,322
335
317,318,325

317,318,325
339 .
317,318,325

317,318,325
s 296

: 405
s 319

296,319,320,325,336 -

;211,296

196
196
196
: 196
196
196
196
: 196
: 196
s 196

e oo oo

s se eo

Furcularis

Gammarids
Ganenestheriella indice
Gangesia bengalenais

Ganonema elyaksatuwa
Ganonema falcata
Ganonema pallicorne

Garra ceylonensis
GASTERCSTOMATA
GASTROPODA
GASTROTRICHA
Gastrotrichs

Geranomyia fletcheri
Geranomyia genitsaloides

GERRIDAE @
GERRINAE

Gerris adelaidis
Gerris pectoralis

Glochidia

s 212

224,226,227
s 233
: 175,201
: 189
s 189
: 189
s 37N
2 174
: 223,401
223,225,400
s 402

s 192
: 192

163,181,214,263,405,406,409

: 264

T 264
: 264

: 234,235,416

Glossogobius giuris :178,343,370,371,377

GLOSSOSCOLICIDAE

Goera katugalkanda
Goera katugastota
Goera kirilagoda
Goera paragcda
Goera vulpina

GOERIDAE

Goerodes fuscata
Goerodes kanda
Goerodes mustelline
Goerodes piscina
Goerodes punda
Goerodes ursina

GOMPHIDAE

Gomphidia pearsoni
Gonomyis conchiformis
Gonomyia hedys
Gonomyia lanka
Gonomyia persimilis
Gonomyis pictalis
Gonomyia pollicis
Gonomyia rohuna
Gonomyis serendibensis

Grandidisrella bonneri
Grandidisrella megnae

Graptoleberis testudinaria

: 232

190
190
190
: 190
:+ 190
190

190
190
190
190
: 190
: 190

: 184,185,187

187
192
192
192
192
192
192
192
192

s 227
: 227

: 242,244,245
246

e o we

o0 s o0 oo

e se- os se op

s oo ee
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Grimaldina brazzai

Guignotus flammulatus s 217
Guignotus inconstans : 191
Gunungiella madakumbura 188
Gunungiella nietneri : 188
Gurnella raphaelis 239,245,246
Gurneyella odiosa : 239,245
Gymnates cyanea s 192
Gymnates kandyana : 192
Gymnastes maya : 192
Gymnastes simhale s 192
GYMNOCERATA 263
Gynacantha : 185,187,260
GYRINIDAE : 164,166,167,169,267,406
Gyrinid pupa S A
; g
HAEMOGREGARINA : 173
Haliaetus leucogaster 378
Haliestar indus indus : 378
HALIPLIDAE : 164,,166,167,267,406
Halobates flaviventris T 264
Halobates formidabilis : 264
Halobates germanus s 264
Halobates micans : 264
HALOBATINAE s 264
Halovelia : 214,262,263,275
Hammatorhina bella ¢ 196
Hammatorhina pulcra : 196
Haplochromis : 390
HARPACTICOIDA t 225,249,252,253,254, 275
405,414,435
HEBRIDAE : 263
Hebrus 262
Hebrus bengalensis 263,275
HEDRURIDAE 177
Hedruris 177,178,203,377
Heizmannia greeni : 195
HELEIDAE : 192
Heleocoris bengalensis 261
Helichus s 165,169,171
Helicopsyche amarawathi s 190
Helicopsyche rupawathi 190
HELICOPSYCHIDAE : 190
HELIIDAE 195
Heliodiaptomus viduus : 254,255

1 239,245,246,274

Heliogomphus
Heliogomphus
Heliogomphus
Heliogomphus

"HELMIDAE
. Helmis

ceylonicus
lyratus
nietneri
walli

Helmis foveicollis

HELODIDAE

Helotrephes kirkaldyi
HELOTREPHIDAE
Hemianax ephippiger

HEMIPTERA :

187
187
187

s 187

166
166

: 166
164,165,167,406

261
261

187

181,209,213,214,216,224,

261,262,274,275,401,405

Heteromysis proxima
Heteromysis zeylanica

Heteropneustes fossilis : 173,178,343,37
371,378,381,389

226
226

225

,258
,258

HETEROPTERA : .209,216,261,262,274,405
Hexarthra : 212,318
Hexarthra intermedia : 296,317,318,319
325,336,339
Hexarthra mira : 212,296,317,319,325,336
HEXARTHRIDAE : 296
Hexatoma albonotata : 192
Hexatoma badia badia : 192
Hexatoma crystalloptera T 192
Hexatoma ctenophorides s 192
Hexatoma fusca : 192
Hexatoma greeni s 192
Hexatoma humberti s 192
Hexatoma meleagris : 492
Hexatoma ochripleuris : 192
Hexatoma pachyrhincides : 192
Hexatoma pachyrrhina s 192
Hexatoma rufithorax s 192
Hexatoma seredibd : 192
Hexatoma scullata : 192
Hexatoma subnitens : 192
Hexatoma subpaenulata : 192
Hexatoma tuberculifera : 192
Himanotopus himantopus ceylonensis : 378
HIRUDINEA ) 179,223,401,404,416
Hodgesia bailyi : 195
Hodgesia malayi : 195
Homidia : 180
Horaella : 321
Horealla brehmi : 297,315,321,322, 325
336
Horadandiya atukorali : 37
Hyaeothemis frustorferi : 187
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Hydaticus : 191,266,267
Hydaticus ceylonicus : 267
Hydra : 402
HYDRACARINA : . 167,198,209,2154222
224,,235,268,269,270,271,272
2744275,401,406,414,415,416
Hydrachna dilatata : 168,215
Hydrachna similis : 272
HYDRACHNIDAE s 272
- Hydraena : 169,171
Hydraena fontana : 166
HYDRAENIDAE s 164,166,167,169
Hydraenid larva s 17
Hydraphantis silvestri : 198
Hydraticus ) s 191
Hydrobasilaris croceus : 187
Hydrocyphon atratus s 165
HYDRODROMIDAE s 272
Hydromermis : 178,203
Hydrometra butleri 1 213,263
Hydroametra greeni s 263
Hydrometra kahallensis : 213,263
Hydrometrs lineata : 181
Hydrometra zeylanica s 213,263
HYDROMETRIDAE : 181,213,263
HYDROPHILIDAE t 164,166,167,169
265,267,406
Hydrophilid pupa s 17
Hydropsyche malessanks : 189
Hydropsyche katugahakanda : 189
Hydropsyche fryeri : 189
HYDROPSYCHIDAE : 189
Hydropsychodes curvata : 189
Hydropsychodes grlahittigamas : 189
Hydropsychodes galapitikanda : 189
Hydropsychodes kirimgdawa : 189
Hydroptila dikirilagoda : 188
Hydroptila kurukepetiya : 188
Hydroptila mitirigalla : 188
HYDROPTILIDAE s 188
Hydrovatus ischyrus s 267
Hydrovatus picipennis 3 267
Hydrovatus rufoniger s 267
Hydrovatus ufoniger s 217
Hydrozetes : 268
Hyphoporus pugnator s 267
Hyphydrus : 266,267

Hyphydrus intermixtus

INSECTA :

267

.0

Hypogastrura : 180
Hypogastrure communis : 180
Hypsibius (Diphascon) chiliensis 1 231
Hypsibius (Isohypsibius) indious s 231
‘I
Tbis leucocephalus leucocephalus : 378
Ichthyophaga ichthyaetus plumbiceps : 378
Ictinogowmphus rapex ' s 187
Illiocypris sustraliensis : 180
Ilyocypris : 408
Ilyocryptus spinifer s 239,245
Indialons globulosa T 241,245,246
Indialona macraonyx T 241,242,245,246
Indothemis caesia ~ 54187
Indothemis carnatica s 260
Indothemis limbata sita : 187

163,180,213,224,260,275,401

Isca {Tanycola) serendiba s 260
Ischnura aurora aurora : 186
Ischnura senegalenwsis : 186
ISOPODA  : 222,224,226,227,258,401,405,416
Isotomurus : 180
x.
Kellicottia : 306
Kellicottia longispina :295,305,306,325,336
Keratella ¢ 306,339,356
Keratella cochlearis 1295,305,306,325,336
339
Xeratella earlinae £295,305,306,325,336
339
Keratella lenzi £295,305,306,325,336
‘ 339
Keratella taurocephala :295,305,307,322,325
336,339 .
Keratella tropica :211,295, 305,306,307
325,336,339
Kimminsula s 408
Kimminsula annulata : 260
Kimminsula fasciata : 260
Kimminsula taprobanes ¢ 260
Kurzia longirostiris 244,245
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T

Labeo

Labeo dussumieri

Labeo fisheri

s 354,355,389

370,371,372,378,381

384,387,388,389,390

Labeo porcellus

Laccophilus

Laccophilus basalis
Laccophilus parvulus
Laccophilus rufulus

Laccotrephes
Laccotrephes
Laccotrephes
Laccotrephes

flavovenosus
griseus
grossus
maculatus

Lacinularie flosculosa
Lamellidens marginalis
lamienia falcipes
Lamproglena

: 37
s 371

: 266,267

217,267
: 267
: 267

261
261
261
: 261

;211,338
ot 234,235
:167,168,198

T 342

.0

o e se

Lamproglena chinensis sprostoni : 252,341

LAMPYRIDAE .

Lathrecista asiatica asiatica
236,242,245, 274

Latonopsis sustralis

342,343
1 406
. 187

Lecane : 212,277,283,293, 322,339
Lecane bifastigata : 328,330
Lecane bulla : 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 elsa : 328,330,338
Lecane elachis 286,287
Lecane hastata : 329,330,338
Lecane hornemanni : 279,280,281
Lecane inopinata 285
Lecane kahouteki 't 329,330,339
Lecane lankae + 329,330,331,339
Lecane lauterborni T 331,332,338
Lecane leontina : 211,219,281,282,339
Lecane ludwigi : 211,281,282
Lecane luna : 211,282,339
Lecane lunaris : 288,339
Lecane nodosa : 279
Lecane obtusa s 288
Lecane ohioensis : 282
Lecane papuana : 210,212,282,283,339
Lecane plesia s 283
Lecane plesiaides 283,284,339
Lecane ploenensis o 284
Lecane pusilla : 284
Lecane pyriformis : 331

Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane

Lecane

Lecane

~ Lecane

Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lecane
Lsecane
Lecane

Lecane

Lecane

Lecane
Lecane
Lecane
Lecane
Lecane

Leecane

Lecane

quadridentata s 288
stenroosi : 288
sympoda 285,286
tudicola : 331
undulate : 285
ungulata : 211,284,285,339
unquitata : 288
verecunda. H 284,285
(Hemimonostyla) 2 277
(Hemimonostyla) syngenes 332,333
. 336
(Hemimonostyla) sympoda 278,285
336
{(Lecane) s 277
(Lecane) bifastigata : 336
(Lecane) ceylonensis s 278,279
336
(Lecane) crepida : 278,336
(Lecane) curvicornis s 336
(Lecane} curvicornis var.
miamiensis s 278,336
(Lecane) elsa s 336
(Lecane) hastata : 336
(Lecane) hornemanni : 278,336
(Lecane) kahouteki : 336
(Lecane) lankae s 336
(Lecane) lauterborni s 336
(Lecane) leontina 1 278,281
336
(Lecane) ludwigi s 278,281
336
(Lecane) luna : 278,282
336
(Lecane) papuana - 3 278,283
336
(Lecane) plesiaides s 278,283
336
(Lecans)} ploenensis : 278,284
336
(Lecane) pusilla 1 278,284,
336
(Lecane) ungulata s 278,285
336
(Lecane) verecunda : 278,285
336
(Mcnostyla) 2 277
(Monostyla) bulla : 278,286,336
(Monostyla) closterocerca : 278
287,336
{Monostyla) decipiens : 278,287
336
(Monostyla) elachis : 272,287
33
(Monostyla) fureata ¢ 328,330
337
(Monostyla) lunaris : 278,288
337 -
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Lecane (Monostylas) obtusa  : 278,288,337 Libnofous rotats 192

Lecane (Monostyla) pyriformis : 331,332 Librotes notatinervis s 192
337 Libnotes poeciloptera s 192
Lecane (Monostyls) quadridentatas 273,289 Libnotes punetipennis : 192
337 Libnotes thwaitesiana s 192
Lecane (Monostyla) scutata : 331,332,337 (i -obius rufi is s 166
Lecane {Monostyla) stenroasi: 278,289,337 .-m us pens
Lecane (Monostyla) unquitata : 278,289 LIMNESIIDAE s 272
337 * Lisnesia lembangensis : 269,272,275
LECANIDAE : : 211 Limnesia lucifers : 269,272,275
Lepadella s 212,315 Limnias ceratophylli s 332,333,337
Limnis: rta s 211 2 7
. Lepadella costata : 296,315,325,337 isg melice _ $332,333,33
Lepedella ovelis t 211,219,296,315,316 Limnobia albipes : t 192
325,337 Li da : 402
Lepadella patella : 296,315,316,325,337 saoenl N
Lepadella rhomboides 1296,315,316,325,337 Limnodrilus hoffmeisteri : 179
Lepadella triba H 3232,333,337,338 Limnodrilus socialis : 179
Lepadella tripters T 211,328 pypnogonus fossarum : 264
Lepidocephalus thermalis - - s 371 Limnogonus nitidus s 264
Limnogonus parvulus : 264
LEPIDOPTERA T 173,224,401,405
LEPIDOSTOMATIDAE : 150 Limnophila simplex s 192
LEPTIDAE s 196 Limnctrephes campbelli 1 261
LEPTOCERIDAE : 189 Lobicanellus indicus lankae : 378
Leptodora kindti :  223,225,236,242 Lo, ri¢ errans : 1g§
. Longuri lani H
DORIDAE : 236,242,245 : ziy :&m 02,406,407,408,417
LEPTOPHLEBIIDAE . 182,183 T wopodalla car 402,406, ’ ’175
LEPTOPODIDAE : 261,264 YvoT e '
Lernaea : 341,377
M
Lernaea cyprinscea 2 224
Lernaea cyprinacea chackoensis : 252,341 Macrovdotus annae ‘ : 231
343,344 Macrobiotus dispar : 231,235,274
LERNAEIDAE s 341 Macrobictus hastatus ¢ 23
. Macrobioiuz huflandi s 235
Ee s:es divtasa :gg pucrobiotus macronyx s 231
esles e.a : Macrobiotus rubens s 231
Lestes gracilis gracilis s 186
Lestes orientalis : 186  Macrobrachium : 387
Lestes praemorsa decipens 1 186\ robrachium kistensis : : 180
LESTIDAE + 184,185,186 Macrochaetus . : 311
Lethocerus indicus 2261 o crochastus collinei:296,310,311,325,337
Leuciscus waleckii 1 342 Macrochaetus sericus :296,310,311,325,337
Leydigia acanthocercoides s 244,245 Macrocrustaceans s 404
Leydigia australis T 244,245 Macrocyclops distinctus s 249,250,252
Libellago adami s 186 . 187
Libellago finalis . 186 |Mecrodiplax cora :
Libellago greeni : 186  Macrognathus aculeatus s 370,371
Libellago indica 186 Macrogouphtue annulatus keiseri : 187
Libellula caesia : 260 Macro¢ iphus lankaensis : 187
LIBELLULIDAE s 184,185,187 Macremie zaylanica : 187
LIBERTIIDAE s 272 Macronema multifarium : 189
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Macronema nebulosum : 189
Macronema obliguum : 189
Macronema pseudoneura : 189
Macronema sepultum s 189
Macronema splendidum : 189
Macrones gulio + 37
Macrones keletius + 175,371
Macrones vittatus H 370,371
Macropodus cupanus H 174,37ﬁ
Macrostactobia elawalikanda : 188
. Macrostomum ¢ 230
Macrostomm tuba 209,218
MACROTHRICIDAE H 239,245
Macrothrix s 246
Macrothrix shadini  404,406,407,408,417
Macrothrix spinesa : 239,245
Macrothrix triserialis 239,245,246
Macdrotrachela ehrenbergi : 219
MACRURA : 224,225,401 .
MALACOSTRACA : 258
Malaya genuirostris : 195
Malpulutta kretseri HEC YA
Mansonia s 206
Mansonia annulifera : 195
Mansonia crassipes : 195
Mansonia indiana : 195
Mansonia uniformis : 195
Marilia mixta : 189
Mastacembelus armatus s 175,37
Mastigocerca : 212
MASTIGOPHORA 2 173
Megaglena brincki : 260
Megalogomphus ceylonicus s 187
Megalotrocha s 212
Mermithid : 178
Mescirtes gagantinus : 165
Mesocyclops leuckarti  : 249,251,252,356
410
Mesopodepsis zeylanica 226,235,258
Mesostomum : 230
Mesostomum ehrenbergi 209,218
Mesovelia s 263,275
Mesovelia orientalis : 263
MESOVELIIDAR 1 263

Metacyclops minutus
Metapodia
Metrobatopsis
Metrocoris

Metrocoris illustrarius
Metrocoris stali

Microcrustaceans

Microcyclops moghulensis
Microcyclops varicana

Microdytes maculatus

Microgomphus wijaya
181,214,401,405,406,408,409

Micronecta :

1 249,251,252,274

s 212

T 264,275
s 264,275
: 181
;181,264
: 232,254
249,251,252,274
;251,252
s 267
: 187

Micronecta albifrons : 164,214,263
Micronecta altera s 263
"Micronecta anatolica 3 263
Micronecta ceylonica : 181,214,263
Micronecta desertana s 263
Micronecta fascioclavus : 164,214
Micronecta fernandoi : 181,214,263
Micronecta flavens 2 214
Micronecta fravens s 263
Micronects grisea 1 214,263
Micronecta ludibunda s 164,263
Micronects ludibunda langkana s 214,263
Micronecta ludibunda ludibunda s 214
Micronecte memonides ¢ 181,214
Micronecte prashadana s 164,214,263
Micronecta punctata 3 214,263
Micronecta punctinotum 164,214,263
Micronecta gquadristrigata 214,263
Micronecta quadristrigata f.minthe : 263
Micronecta santae-catherinae s 214,263
Micronecta scutellaris T 214,263
Micronecta siva 164,214,263
Micronecta striata ¢ 214
Micronecta (Synaptonecta) : 214
Micronecta taprobanica : 263
Micronecta tarsalis 1 214,263
Micronecta thelxinoe s 164
Micronecta thyesta ¢ 214
MICRONECTINAE : 214,216,222,225,261
Microptila nikataruwa : 188
MICROSPORIDIA s 377,400
Microvelia s 275
Microvelia diluta : 263
Microvelia douglasi T 164,263
Microvelia longicornis : 263
Mitopeza flavicans : 192
Mokna macrocopa s 237,242,246
Monia micrura 237,242,246, 356,410
MOINIDAE s 237,242
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246

Moinodaphnia mecleayi : 237,242,
MOLLUSCA 222,223,234,235,401,404
Molluscs : 370
Molophilus kandyensis : 192
Molophilus rachus : 192
Molophilus veddah 21192
Molophilus wejaya 192
Molophilus yakko : 192
Monochromodora s 177
Monochromodora vulgaris s 202
Monodiscus macbridei : 230
Monodiscus parvus 230
MONOGENEA : 174,175,222,223,226, 400
402,416
Monogonate rotifer ’ . : 210
MONOGONONATA T 223,400
Monohystera s 177,202
MONOHYSTERIDA s 17
Mononchus ' : 178,202
Monostyla bulla 1 212
Monostyla quadridentata : 212
Mortonagrion + 186
Mortonagrion ceylonicum 1 260
Mylopharyngodon piceus s 342
MYSIDACEA ¢ 235,258
Mysids : 224,226
Mysis relicta : 227,258
Mystus vittatus + 176,370
Mytilina : 212,309
Mytilina acanthophora s 332,333,337
Mytilina bisculata t 332,334,337
Mytilina mucronata 211,295,308, 309,325
337
Mytilina ventralis : 211,295,308,309,325
337 )
MYTILINIDAE : 295
* MYXOSPORIDEA ’ '+ 173,377,400
N
Naboandelus s 214,262,264,275
NAIDIDAE : 232
Nais communis : 217
Nais menoni : 217
Nandus nandus 174,175

Nycticorax nycticorax nycticorax

NAUCORIDAE : 261
Naucoris scutellaris : 261
NEMATOCERA 192,422
NEMATODA 173,176,178,223,400
404,416

Nematodes 3 259
NEMATOMORPHA 1 223,400,402
- Neoalardus : 263,275
Neodiaptomus schmackeri 254,256,257
Neodiaptomus strigilipes : 257
Neoperla : 18z,205
Neoperla angulata : 184
Nepenthes : 193
" NEPIDAE : 261,405,406
Nephrotoma pleurinotata : 192
NEUMANIIDAE : 272
Neumania ambigua : 270,272,273,275
Neumania nodosa 1 168,215,270,272,273
Neurobasis chinensis : 186
NEUROPTERA 173,224,401,405
Neurothemis intermedia intermedia s 187
Neurothemis tullia tullia : 187
Nietnerella hageni : 189
Nilotonia indica : 269,272,275
Noemacheilus botia s 37N
Noemacheilus notostigma : 37
Noleca asaka : 190
Noleca hapugowala : 190
Noleca kabaragola : 190
Noleca koluandura : 190
Noleca nittimaluna : 190
Noleca watukaragoda : 190
NOTERIDAE 1 164
NOTERINAE 1 267
Noteus : 212
Notholca : 211
Notodromas entzi : 180
NOTOMMATIDAE T 295
Notommata 295,310,311,325,337
Notommata coepus s 311
'NOTONECTIDAE 163,181,213,222,263
Notops : 212
Notopterus chitala T 384
NOTOSTRACA H 401,404
: 378
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Nyctiophylax abaya s 188
Nyctiophylax devanampriya : 188
Nyctiophylax hittgegama : 188
Nyctiophylax vetylya : 188
0
ODONATA 173,184,185,199,222
224,225,260,401,405
ODONTOCERIDAE : 189
Oecetis biramosa : 189
Oecetis ceylanica : 189
Oecetis dhatusena s 189
Oecetis fahieni : 189
Oecetis hamorta : 189
Oecetis lais : 189
Oecetis lingua : 189
Oecetis maligawa . ) : 189
Oecetis meghadonta : 189
Oecetis narvitta : 189
Oecetis nerviciliata : 189
Oecetis nervisquamosa : 189
Oecetis punctatissima : 189
Oecetis sumanasara : 189
Oestropsyche vitrine : 189
Olbiogaster orientalis s 192
OLIGOCHAETA : 222,223,232,395,401,410
Oligochaetes s 404
Ompok bimaculatus : 178,370,371,381
) 384,388,389
Oncocypris s 408
Onychagria atrocyana : 186
Onychiuris : 180
Onychothemis testacea ceylanica s 187
Onychotrechus s 264,275
Onychotrechus sakuatala : 264
Ophichorchis : 174
Ophichorchis lobatum : 200
Ophiocephalus gachua : 371
Ophiocephalus gachua . HECYA
Ophiocephalus marulius : 178,37
Ophiocephalus punctatus : 176,178,342,370
Ophiocevhalus striatus 371, 384,388,389
Ora picta : 165
Orconectes limosus : 227
Orectocheilus neglectus s 217
Orimarga asignata . : 192
Orthetrum chrysis : 187
Orthetrum glaucum : 187

Orthetrum luzonicum : 187
Orthetrum pruinosum neglectum : 187
Orthetrum sabina sabina : 187
Orthetrum triangulare +triangulare : 187
Orthopodomyia anopheloides

anopheloides 195
Orthopodomyia anopheloides

maculata s 195
Orthopodomyia flavithorax : 195
"ORTHOPTERA : 4633405
Orthotrichia indica : 188
Osphronemus goramy : 343,370,371,381

387,388,389

Osteochilus hasselti : 355

OSTRACODA : 180,199,223,401,404
408
Ostracod Crustacea : 227
Oxus ceylonicus : 168
Oxus dahli : 272
Oxus longisetus 1272
Oxus pictus T 168,215,269,272
Oxyethira bogambara : 188
Oxyethira galekoluma : 188
Oxydroptila furcata s 188
Oxydroptila kirilawela : 188
Oxyurella sinhalensis 163,244,245
Oziothelphusa s 258
Oziothelphusa hippocastanum s 259
Oziothelphusa senex minneriyaensis : 259
Oziothelphusa senex senex : 259
P
Pachyparnus erichsoni : 165
Pachyrhina javensis : 193
Pacificastasus leniuscules : 227
Padrniella ceylanica : 189
Paduniella mahanawana : 189
Paduniella mahindra : 189
Pahamunays layagammeda : 188
PALAEMONIDAE 404,414,415
Pallisentis nagpurensis H 176,201
Palpomyia 196
Panchax lineatus + 37
Panchax melastigma : 3N
Panchax panchax : 37
Panduniella pandya : 189
Panduniella sangemittra : 189
Panduniella subbakara : 189
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Panduniella vattagamani
Panduniella vikarmeainha

Panoperla limosa
Panoperla testacea

Pantala flavescens

Parabrunetiella albohumuralis
Parabrunetiella flavicollia

Paracalliope fernandoi

Paracaridinicola indica
Paracaridinicola platei

Paraclepsis vulnifere
Paracyclops fimbriatus
Paradelphomyia indulcata

Paradiaptomus greeni

Paraergasilus .

Paraergasilus brevidigitus

Paragomphus henryi
Paragonimus

Paranemobius pictus
Parasetodes maculata
Parasitic helminths
Parastactbia talakalahena
" PARASTENOCARIDIDAE

Parastenocaris

Parastenocaris
Parastenocaris
Parastenocaris
Parastenccaris
Parastenocaris
Parastenocaris
Parastenocaris
Parastenocaris

brevipes :
of. brevipes :
brincki :
curvispinus :
irenae

lanceolatus
noodti

sinhalensis

bouvieri
ceylonensis
hippocastanum
innominata
parvula

PARATHELPHUSIDAE
PARATHELPHUSOIDEA
Parelodes mollis

Pedalion

.

Parathelphusa
Parathelphusa
Parathelphusa
Parathelphusa
Parathelphusa

Pelargopsis capedsis gurial

. . e

.

+ 251

: 254,256
405,408

: 224,252
341,342

°
k3

189
189

184

1184

187

193
193

227

230
230

404
5252
192
2257

341

1253
2344

187
259
405

: 189

222,225
405,406

224,225

222
188
252
,252
»409

;252

253,254,275

253
253
253
253
253
253

1254
1254
1254
1254
2254
1254

: 259

259
259
259
259

258
258
165
212
378

Pelecanus roseus : 378
PELECYPODA : 223,401
Pentaneura : 195
Perbrinckia : 258
Perbrinckia enodis 1 259
Pericoma proxima : 193
Peritoppus breddini : 263
Phalacrocorax carbo sinensis : 378
Phalacrocorax fuscicollis : 378
Phalacrocorax niger s 378
PHILODONIDAE : 212
PHILOPOTAMIDAE : 188
PHREODRILIDAE s 232
‘Phreodrilus (Phreodriloides)
zeylanicus s 217
Phyllodiaptomus annse 254,255,257
_ 356,410
Piona : 268
Piona caligifera : 272
Piona {Coccinea group) 270,272,273
275
Piona cocclinea s 215
Piona coccinea var. imminuta 167,168,216
268
Piona c¢onglobata : 168,198,215
Piona dadayl : 198,215,270
272,273
Piona flagellifera : 272
Piona horvathi : 168
PIONIDAE : 272
Pigidium ¢ 404
Planaria s 209,218
Planaria aborensis : 209
Planaria kempi s 209,218
Planaria torva s 209,218
PLATYCHEMIDAE (PLATYCNFMIDIDAE) : 184,185
186
PLATYHELMINTHES 173,174,223,230,235
400,402
Platyias : 212,307
Platyias quadricornis : 211,295,302,305
307,325,337,339
Platysticta apicalis T 186
Platysticta maculata : 186
PLATYSTICTIDAE : 184,185,186
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Plea frontalis
Plea liturata

PLECOPTERA

Plectus
PLEIDAE

Plethus amogawarsa
Plethus bodhikatuwa
Plethus cilamegha
Plethus cursitans
Plethus udawasadenna

Pleuroxus

Pleuroxus hastatus
Pleuroxus laevis
Pleuroxus similis
Pleuroxus cf. similis

Pluvialis dominica fulva

Podiceps ruficollis capensis

Polyarthra
Polyarthra dolichoptera :

Polyarthra vulgaris

POLYCENTROPIDAE
Polymera zeylanica
POLYMITARCRIDAE
Poiymorphanisus ocularis
Polypedilum nubifer

Polyplectropus amarawathi
Polyplectropus matadapaya
Polyplectropus nubigens

Polyplectropus parakrama

Pompholyx
Pompholyx complanata

PORIFERA

POTAMANTHIDAE
Potamanthus luteus
POTAMONIDAE :
Povilla cerporaali

Pristina evelinae

Pristina longiseta longiseta

Pristina minuta
Probezzia
Procamallanus

Procamallanus confusus
Procamallanus planoratus

Procamallanus spiculogubernaculus

: 263
: 263

184,199,224,225
401,405

177,202
© 1 263

: 188
: 188
: 188
: 188
: 188

: 246

s 246
: 246
s 246
241,245,246,247

: 378
: 378
: 316

296,315,316,325
337
212,296,315,316
325,337,339

: 188
: 193
: 182,183
: 189
: 195

: 188
: 188
: 188
: 188

s 321

297,320,321,325
337,339

223,225,400,402
s 182,183

s 204
222,402,404,422
: 183,204

: 217

2 217

: 217

: 196
177,178,203

: 178
: 178
: 178

Procladius : 195
Procloeon bimaculatum : 183
Prodasineura sita : 186
Proisostoma : 180
Prosopistoma 182,199,204,215
Prosopistoma lieftincki : 215
PROSOPLSTOMIDAE : 182
PROSOSTOMATA : 174
PROTEOCEPHALIDAE : 175
PROTONEURIDAE 184,185,186
Protcjanira lucei 253,258
PROTOZ0OA 173,216,223,226,400
: 414,415,416
Pselliophora elongata 1 193
Pselliophora henryi : 193
Pselliophora laeta : 193
Pselliophora taprobanes s 193
PSEPHENIDAE 164,165,166,167,266
267
Pseudagrion malabaricum : 186
Pseudagrion microcephalum : 186
Pseudagrion rubiceps ceylonicum : 186
Pseudochydorus globosus 243,245
246,274
PSEUDOCYPRIS : 180
Pseudoechiniscus sullus ¢ 231
Pseudoleptonema ceylonicum : 189
Pseudoleptonema godapitigama : 189
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 173,192,193,224,401
PSYCHOMYIIDAE : 189
Pterodina : 212
Ptilodactyla humaralis : 165
PTILODACTYLIDAE 164,165
Ptilomera t 214
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Ptilomera cingalensis. : 264 Rhagodotarsus kraeplini : 1 263

PTILOMERINAE . : 264  Rhagovelia t 262,263
PTYCHOBOTHRIIDAE * - 175 Bnagovelia ceylanica + 181,263
Puntius :  355,384,387,388,389 Rhagovelia nigricans ) 181
Puntius amphibius : 371  Rheonanthus posticus : 183
Puntius bimaculatus : 175,37
i ' : 1
Punt}us chola o 37 Rheumatogonus custodiendus : 264
Puntius cumingi 2377 Rheumat ittat ;264,275
Puntius dorsalis : 175,370,371,381 sumatogonus vitiatus : ’
Puntius filamentosus : 175,178,371 Rhinediaptomus indicus : 405,406,407
Puntius javanicus : 353,354 408
Puntius melanampyx : 37
Puntius nigrofasciatus : 371  Rhodothemis rufa : 187
Puntius pleurotaenia : 377 Rhogodotarsus : 214
Puntius sarana : 175,213,370,371,381
Puntius sinhala s 175 Rhyacophlla castanea s 188
Puntius titteya s 371 RHYACOPHILIDAE ’ : 188
Puntius tieto s 3N
A : Rhyothemis triangularis s 187
Pun t 17 70,371
tius vittatus 5,370,3 Rhyothemis variagata variagata : 187
Ripicol insects 401,405
R
Rivulogammarus : 227
Ranatra t 222 Rotaria 4 s 212
Ranatra digitata t 261 Rotaria neptunis : 212,338
Rahatra elongata 1 261 Rotaria rotaria : 212,338
Ranatra filiformis s 261 . 212
Ranatra flagellata : 261 Rotifer :
Ranatra- varipes : 261 ROTIFERA 1 209,210,216,222,223,232
Ranatra varipes atropha : 261 277,304,322,327,338,356
Rasbora daniconius : 175,178,343,370 400,402,410,414,415
3N
Rasbore vaterifloris : 3N s
Rattul s 212 .
uius SALDIDAE ;261,264
Regimbartis : 267 .

] Saldula fletcheri 1 264
Regimbartia attenuta : 265  gpldula rutherfordi s 264
Reptiles : 177 Salina : 180
RHABDITIDA : 177 Salpina » : 212
Rhabditis : 202 galtisella ’ : 197
Rhabdoblatta : 405  scapholeberis kingi : 236,242
Rhabdoblatta subsparsa : 405 cSearidium s 311
Rhabdoblatta terranea ¢ 405 .

Scaridium longicaudum : 211,295,310,311
RHABDOCOELA _ : 209,210,216,217 325,337

223,230,400

SCIOMYZIDAE : 173,192,197,224,401,405
Rhabdocoeles 1 402,412 .

Scirtes 165,169,171
Rhabdomastix schmidiana 193 . . .

‘ Scirtes axillaris : 165

RHAGIONIDAE : 192,196,224,401,405  Scirteés canescens ¢ 165
REAGODOTARSINAE . 263 Scirtes convexiusculus ’ : 165

Scirtes grandis : 165
Rhagodotarsus 263,275 Scirtes nigropunctatus : 165
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Senga lucknowensis : 175,201 Stilobezzia festiva s 196

S i i : 1
Sepedon . 197,205 tilobezzie inermipes 96
Setodes anuradha : 189 Stone flies 2405
Setodes argentoaurea : 189 STRATIOMYIIDAE ¢ 173,192,196
Setodes argentonigra ¢ 189 .
Setodes inlensis : 189 Streptocephalus 2 406
Setodes iris : 189 Streptocephalus dichotomus simplex: 406
Setodes mahasena 189 408
Setodes mahawansa : 189 Streptocephalus simplex s 407
. Streptocephalus spinifer 179,233,238
Setogaster : 180 . 406,407
Q .
SIDIDAE 236,242,245 STRONGYLINA . 177
Sigara substriata 2 164 Strongylovelia 1 214,262,263,275
Simocephalus acutirostratus : 404,406,407, .
408, - Stygarctus bradypus : 231,274
Simocephalus vetulus : 236,242 Styringomyia ceylonica : 193
SIMULIIDAE : 192,196,224,225, 401 gtyy; iﬁiﬁﬁﬁi ‘;;;Zi;"“ta 13;
405,422 Styringomyia marmorata : 193
Simulium atratum : 196 : .
Simulium striatum : 196 SUNDATHELPHUSIDAE : 258
Sympetrum fonscolombei s 187
os . . o
Sinantherina ) 212,319 Synaptonecta capillata : 263
Sinantherina semibullata : 211,296,319,320 Synaptonecta pruthiana : 263
325,337,339 : .
Sinantherina spinosa . 296.319.320,325 Synaptopsyche nikalandugola : 189
337,339 Synchaets pectinata s 212,338
Sinobosmina s 242,246  SYNCHAETIDAE : 212,296
Slavina appendiculata : 217  SYRPHIDAE + 173,192
Sminthurides : 180
Spaniotoma : 195 T
Q i .
Sphaericus ? 247 opBANIDAE : 173,192,196
Sphaerodema rusticum : 261 Tadpole shrimps . 404
Spiral :
piralothelphusa 258 Tanypus annulatipes : 195
Spiralothelphusa hydrodroma : 259 Tanypus pallidipes : 195
Spiralothelphusa wuellerstorfi : 259 Tanytarsus : 195
< -
SPIRURIDA * 177 ARDIGRADA : 222,223,230,231,235
SPOROZOA s 173,400 274,400,402 ,406
Stactobia fisheri : 188  Tardigrades 1 402
Stegocephalus spinifer : 179  Teloganodes : 183
Stenelmis : 169 Telmatoscopus albipunctatus s 193
Stenelmis ceylonica : 166  Temnocephala : 402
Stenocypris ceylonica. : 180 TEMNOCEPHALIDA : 230,400
S :
tenocypris major . 180 Tenagogonus anadyomene 1 264
Stenostomum unicolor 209,218 Tenagogonus ceylonensis : 264
Stephanoceros fimbriatus . 332,334,337 lenagogonus fluviorum : 264
Sternolophus . 171,265,267 Testudinella 2o 212,32
Sterna albifrons sinica : 378 Testudinella elliptica 212
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incisa
parva

Testudinella
Testudinella

Testudinella patina

TESTUDINELLIDAE
Tetramastix opoliensis
Tetraripis

Tetraripis ravana
Tetrasiphon hydrocora

Tetrasiphon hydroeora-trophi

Tetropina fulgescens
Teucholabis fenestra
Teucholabis ornata
Thermocyclops crassus
Thermocyclops hyalinus
Tholymis tillarga
Thraulus

Thraulus signatus
Thryptocomyia longineva
Thryptocomyia saltens

Tilapia :

“Tilapia
Tilapia
Tilapia
Tilapia
Tilapia

galilaea
hornorum
macrochir
melanopleura
mosgsambica :

nilotica
sparmanni
zilli

Tilapia
Tilapia
Tilapia

‘Timasius atratus
Timasius splendens

Tindoes mitis
Tindoes pullulans

Tiphotrephes indicus

brunettiella
ceylonica
flavescens
gracillina
hampsoni

Tipula
Tipule
Tipula
Tipula
Tipula

TIPULIDAE

Tobrilus

Tobrilus gracilis

3 332,334,337

: 297,320,321,325
337

: 212,297,320,321

325,337,339
:. 211,212,297
: 212,219
262,263,275
: 181,263

1 332,334,337,338
s 332

: 184

: 193
: 193

: 251 125293561410
2 ' 356,410

+ 187
: 204
: 183

: 193
:+ 193

347,354,355,357,376

377,381,387,389,390

: 384,387

: 376

: 387

s 376

226,352,353,354,355

356,361,370,371,372

373,374,375,376,377

378,381,382,384,388
389,390

: 353,355

s 384

: 376

: 263
: 263

: 189
: 189

: 261

: 193
: 193
: 193
: 193
: 193

192,193

2 177
s 202

Tor khudree

Toxorhynchites minimus
Toxorhynchites splendens

Tramea basilaris burmeisteri
Tramea limbata similata

Transversotrema
Transversotrema patialense
TREMATODA

Trematodes

Trentepholia nigriapicalis
Trentepholia pennipes
Trentepholia spieseri
Trentepholia trentepholi

TREPOBOTINAE

Triaenodes cloe

Triaenodes gazella
Trisenodes lankarama
Trisenodes ornata
Trichocerca :
Trichocerca bicristata :
Trichocerca braziliensis :
Trichocerca chattoni H
Trichocerca cylindrica H
Trichocerca dixon-~nuttali :
Trichocerca elongata H
Trichocerca rattus :
Trichocerca ruttneri
Trichocerca scipio :
Trichocerca similis H
Trichocerca stylata 2
Trichocerca tenulor H
Trichocerca tigris
TRICHOCERCIDAE H
Trichodina

Trichogaster

Trichogaster pectoralis
TRICHOPTERA : 188,199,222

405

Trichosetodes argentolineata
Trichosetodes meghawanabaya

371,387,389

¢ 195
195,207

: 187
: 187

174,200
t 174,175
174,225
197,259

s 193
: 193
: 193
: 193
264
189
189

189
189

et e s e

212,312,314

296,312,313
325,337
296,312,313
322,325,337
296,313,314
325,337
296,313,314
325,337
296,313,314
325,337

212,338
212,296,313
314,325,337
339

s 314
212,338
296,313,314
325,338,339
296,313,314
325,338
212,338
: 338

212,296
s 173
: 354

353,355,371
388

1224, 225,401

: 189
: 189
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TRICHOSYRINGIDA e 178
Trichotria 212,312
Trichotria pocillum: 211,296,310,312,325,338

Trichotria tetractis 296,310,313,325,338
TRICHOTRIDAE : 212,296
TRICLADIDA 209,217,222,223,225,230
400 ‘ ?
Triclads s 402
Tringa stagnalis : 378
Tringa glareola : 378
Tringa nebularia : 378
Tringa ochropus : 378
Triplectides ceylanicum : 189
Tripleuchlanis : 307
Tripleuchanis plicata 295,308,309,322,325
' ' 338 :

Tripteroides affinis : 195
Tripteroides aronoides s 195
Tripteroides dofteiri : 195
Trithemis aurora s 187
Trithemis festiva . : 187
Trithemis kirbyi v : 187
Trithemis pallidinervis : 187
Trochosphaera : 322
Trochosphaera equatorialis : 210,212,219

. 297,320,322

. 325,338
Trochosphaerium H 210,322
f}opocorixa pruthiana : 164,263
Tropocyclops prasinus : 251,252
Tropodiaptomus cf. doriae T 254,256,275
Tropodiaptomus nielseni t 254,256,275
Tropodiaptomus orientalis : 254
Trypanosoma saccobranchi s 173
Trypanosomes ' : 173
TURBELLARIA . : 209,210,217,230
TUBIFICIDAE 179,232
. U

Unionicola ' : 272
Unionicola affinis : 270,272,273,275
Unionicola chappuisi 2 272
Unionicola kantaka 270,273,275
Unionicola necessaria 2 272
Unionicola setifera 270,272,273

Unionicola similis :
Unionicola sinhalensis:
Unionicola unguiculata
UNIONICOLIDAE

Urothemis signata signata

Uvarus antennatus
Uvarus flaviculus
Uvarus genitalis

v

Valeriola assounaensis

Velia currens

270,272,273,275
168,215,272

272

212
187

;M
191
191

264

262,263,275

VELLIDAE : 164,181,261,263,405
Ventidius s 214
Ventidius aquarius : 264,275
Ventidius henryi : 264
Ventidius pubescens : 264,275
Vestalis apicalis nigrescens : 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
Zeylanema 2. 177
Zeylanema anabantis ¢ 178,203
Zeylanema fernandoi : 178
Zeylanema kulasirii + 178
Zeylanema sweeti : 178
Zeylanicobdella s 404
Zeylanicobdella erugamensis 1 179
Zygonyx iris ceylanici : 187
ZYGOPTERA N 184,185,186
Zyxomma petiolatum : 187

uky
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