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ENTRODUGTION

Supplement 3 ' Guide to-the freshwater fauna of Ceylon ©* by A. 'S, Méndis and C. H.
Fernando, Fish. Res. Stn. Ceylon 12, 160 pp. (1962) was published by the-precseut author in
1969. The three supplemenns so far pubhehed have (¢) Added new  taxonomic units at all leyals
(b) Corrected errors and up-dated the nomenclature of species (¢) Added references where these
had been recently published or evulooked and (d) Given keys te identification of various cvroups

with illustrations where possible. Y

In the presem; supplement all the above features are COVbled in addition whmc 1eeord°~
in the past have been few in a group new records' are given of localities both, as regar (s specigs
previously recorded from Sri Lanka and ‘especially for new records. This. gives the new records
more standing and may enable others fo eolleet these speeles Over 50 species are recorded for
the first time in Sri Lanka (Appendix I}. A general survey oi 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 mwstlgated Using this data on the inverte-
brate fauna, the prospects for imfiroduction of invertebrates is discussed. This field of scientific
research i1s fast growing and 13 of particular significance to Sri L.anka where man-made lakes
provide a. situation where invertebrate intr oductions may prove beneficial. Fish introductions
- have already been discussed by Fernando (1965), I‘erlmpdo and Indrasena ( 1%‘3) and I‘emandc

(1971, 1973). . .(

Since 1968 the present author has collected and studied 0\ or 300 samples of nwelteblates
from lakes, pouds, rice fields, rivers and streams. Also the i Swedish Lund University expediticn
(1962) to Sri Lanks has published a considerable amount of work oun their collections which mnclude
some freshwater fauna. There/have also been some general revisions which have added: new
species or new records to the Sri Lenlxa freshwater fauna. | ~

At attempt has been made to illustrate as many species as possuble with su:nple “clear
illustrations. Wherever possible these reflect the level of sophistication in the taxonomy- of the
respective .groups. Most of these illustrations have been made especially for this paper from

-speelmens available to-the author.. .

A special effort has been made 0. provide lists and illustrations of planitonic anlmels
- This. together. with the paper of Chengalath and Fernando (1978) and (Jhencralath, Fernando sind
- Koste (1973) should enable menmﬂeamom ot practically sll zooplanh ton epeeleq W1th accuracy. /

‘¢
| -:.:

A nrumbel of new species records for Sri Lanka are given undex each. sectlon in bhe
present supplemem X list of these peeles Is given in. Appendm T for easy re‘ference t

.‘I’.Al ‘}
-~ ‘l .
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28 RRESHWATER FAUNA

A table has been pirelnbmed giving a number of species in the different groups of inyerte-
brates in Sri Lanka. The data used for this table are fhainly. frow the Guide o the frashwater
fauna of Ceylon (Mendis and Fernando 1972) and the supplements 1-2 (Fernando 1968, 1964,
1969) and the present supplefent. Datae on numbers of species in freshwaber invertebrate groups
in M&l‘a»ya, and Britain have been obtained from the authors unpublished and published data
(Malaya) and the Treshwater Bioligical Association (Butam) publications.

. | |
Present Knowledge of the Fre'shwater Fauna

Table I summarises the status of the presens Lnowledwe cf the freshwater fauna of Sri
Lanka. A simple,. arlnblary classification has been adopted and the various groups divided into
three -categories according 6> whether they are poorly known, fairly well known or well known.
As can be appreciated, the dividing lines between these c&teﬂoues are not strictly definable.

Knowledge of the Sri Lanka freshwater fawna has been comsuembly enhanced in the
last twenty years or so in. two ways. 1. The publication of world v regional mcnoﬂfr‘tphﬁ:
which - enable 1dent1ﬁcat10n of ©Sri Lanks speties The following group and publi-
cations bglong - to this' category. Oligochaeta (Brinkhurst and Jamison 1971. Naidu
1965) Taxdigrada (Ramozofti 1967, Bartos 1967) Rotifera (Kutikova 1971) Potémonidae
(Bott 1970) Ranatra (Langbury 19/?) Anisops (Brcoks 1951) Coleoptera larvae (Berfrand
1972) Coleoptera (Vaziram 1968, 1970) and Hydracarina (Cook 1971). To this should
perhaps be added . the. Culicidae (Stome, Xnight and Starcker 1959). 2. Shudies
specﬁ.ic&lly devoted to Sri Lanka material but not exclusively to this material in some cases.
Here T am listing only substantial contributions: Tricladida .(B‘r.‘l 1970), Monogenea (Gussev
1968),. Pavagitic helminths (Fernando and Furbado 1964) -Oligochaeta (Oosta 196!) “Rotitern
-(Chengalath and Fernando 1973, Chengalath, Fernando and Koste 1978), Parastenocaris (Enckell
1972), Parasitic Copepoda, Branohmla and Isopoda, (Fernando and Hanek 1973a, 1¢ 73?3) Atyidae
(Arudpragasam and Costa 1%2) Potamonidae (Femando 1956, Bott 1970a), Notoaectida: (Leong

and Fernando 1962, Fernando and Leong 1963), Micronectinae {Fernando 1964, Wroblewski .
1972), @donata (Lieftinck 1971), 'I’nchoptem (Schmit 1958) and Mollusca fl“emfmclo 1969}.

:\

A great deal of matqva] from Sri Lanka freshwaters has been collected by the Swedish
Expedition (Lund University) in 1962, the Smithsonian Institute, TJSA and the presef guthor.

Substantial contributions have already been made to the taxonomy of Sri Lanka specids based
+on these collections and magre can be expected in the near future. : .

There has been in geneml an increase in the bO‘ph}Stlf abion of taxonomic work. This applies
in different degrees to dlffelent groups of freshwater animals. Barly records are sometimes
unrelisble and the oynonomy of species has to be sorted out. Some of this work has been done
in the present supplement ‘e.g. in the Cladocera and Copepoda. An attempt hes been made to

provide illustrations that Wﬂ] enable diagnosis 1 n these two groups to the qpec:]es level.
¢

From present. records it is possible in most cases to deduce with a fair degree of accuracy
the numerical species composibion of the fauna. T have attempted {his exércise to en: Lb]@. nig o
-~ eomment on the faunal compomtwn later on in this paper. The bases for this deductior a&e 2
follows: 1. The number of spec1es in some continental tropical islands of similay size, 2. The
paucity or abundance of speeies of each group in the tropics, 8. The number of species 1ecorded
s0 far in relation to the intensity of investigations, 4. The present state cf systematiz kncwledge

as apphed to species limibs in the different groups’ (e.g. I have veduced ‘the recorded number of
‘Mollusca in my estimated number of species present) and. 5. The Fauna of. Ad]acpnt Regions,

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 will

prove useful to. worker% in these various groups even if it only provides a challange.to prove
me wrong. |
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TABLE T-°

Present knowledge of the freshwater invertebrates of Sri' Lanka as shown by numbﬂrs of species recorded and
r<~':st|mated The level of lcnowled;,c 1§ given by categories :
knewn Some species ntmbers recorded are given for Malayq and Britain for companson

Species Numbers

Sri

 FAUNAL GROUPS
'PROTOZOA

Cameor ¥ Lanka

. Freeliving .. C 40

- Parasitic .. C 5

PORIFERA .. B 2

PLATYHEMINTHES

Rhapdocoela C 4
Tricladida B .. 2
- Monogene: 'B |
?Dlgenea 4 . C ]
ASpidobothlea C 0
Cestoda B 3

:MINOR PHYLA .

Ect0p1 octa B
Gastrotncha C
/ Tardlgrada C
Nematomorphdr B 3
gOT]FERA

. Monogononta A 0115

Bdelloida - C 3

NEMATODA

Parasitic B 9

- Free living C 3

Acanthocephala . .. B 2

ANNELIDA .

+ Oligochaeta .. B 31
' Hitudinea .. B 9
" ' ‘Branchiobdeilidae L. — 0
 'MOLLUSCA |

~ Gastropoda C 110

- Pelecypoda . C 10

ICRUSTACEA - f

Anostraca B 1
Conchostraca "B 3
B;anchxura L A !
Cladocera B 53
- Ostracoda: . . C 21
;Copfpoda B . 27

« Sri
~ Lanka Malaya Bntam
Recorded Estimated Recorded

.. 150
.50

2

.. 300

)

84

(A) well known (B) fdirly well known and (C) poorly

INTROD UC TIONS %)

SUGGESTED INT RO DUCTIONS T

Cestoda |
* Bothriocephalus gowkonénsis

Branchxura

*Ar ugulus fol[:aceus ..
Cladocera TDaphmm magna .
*’ﬂeptodora Kkindti® 'C'

LS ST
=l=Bosmma longtrosrns

" *Ezmosmmm.coregom -'
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TABLE 1 (contd.)

Species Numbers

FRESHWATER FAUNA

INTRODUCTIONS *

Sri Sri SUGGESTED INTRODUCTIONS t
FAUNAL GROUPS Category Lanka Lanka Malaya Britain ’ |
) Recorded Estimated Recorded
.;Axﬁphjpoda; B 2 4 0 .. 15 Copepoda* Parastenocaris brevipes
Isopoda - B 2 4 2 .. 35 | '
Macrura B 17 .. 20 — .. 1 * Paraergasilus brevidigitus
Brachyura A g 8 12 .. ©
- INSECTA (larvae aquatic)
- Odonata - A .. 112 .. 120 — .. 40 Copepoda *Lernaea cyprinacea
Ephemeroptera C 18 .. 170 — .. 47 Isopoda
Plecoptera C 4 15 — .. 30 tAsellus
;—Ne.i_lr\(')'ptera C 0 4 — 6 Amphipoda
Lepidoptera c .. 1 .. 1 —_ — TGammarids
Trichoptera B .. 184 .. 250 — — Macrura
Diptera ' TMysidp
Chironomidae C 22 .. 400 — 380
Ceratopogonidae C 22 .. 75 _ —
Culicidae A 122 .. 12 — —
Dixidae cC .. 1 . 2 — —
Psychodidae C .. 6 .. 10 i —
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 .. — ., —

of

Included in Table I are the recorded numbers of some species from two countreis (Britan
and Malaya) as & 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 1ustrated. |

' General Remarks on the Fauna

. The freshwater fauna of Sri Lanka is quite rich in spacies. This is to be expected in a
tropical country with an abundant rainfali (in some areas ab least) and a wide range of habitats.
However, Svi 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
intermttantly with rivers (Fernando 1971). Most of the country has s monsoonal climate with
well-marked dry and wet seasons. During the dry seasons (inter-monsoon) 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 &ri Lanka have been colonized via the rivers and have
a relatively rich fauna except for typical lake species. If natural lakes were present typical lake
forms may have reached these habitabs. It is in the reservoirs 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 benthic animals.
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, The small streams in the wes zone have a hloa pmnmtron of endemic species at least in
some groups. This is evident as showa by Fernando (1971) for fishes and from-the extcnawe,
sbudies of, Wroblewski (1972) on the Corixidae and Enckell (1972) on"the genus Parasténocaris
(Copepoda, Harpacticioda). 1t is very ]11{8]3 that intensive sbudics of btleam fauna will show
both: a richness and a high endemicity of species in this habitat. ‘'he small stream in thé -wet
" zone has probably been the most long standing and favourable habitat in- Ceylan for heshwatex
species (Fernando 1971). - - . . _

- Lable 1. shows the number of spcmec 11 dlﬁelult invertebrate gro sups in Sri Lanka. G1oupb
poor in3speciss belony to three categories. (@) Those which have Jfew freshwater representatives.
-e.g. Coelenterata, Poutem (b) Gloups with few spemea e.g. Grastrotricha, Conchostraca and (¢)
GToups which have relatively few species in the tropics e.g. Tricladida, Simuliidae, Plecoptera.
The :fauna lacks scme groups e.g. Brachiobdellidae which are predominantly Nor 'h American.
It 15 rich m Trichoptera, Copepoda (mainly pond SpeCIGS) Hemiptera, Gdonata. Macrura and
Brachyura. \The effects of the lack of natural lakes iz seen in the velatively poor Cladocera, and .
lake Copepoda, taunas. The richvess of stream fauna lm already been mer’tlc..ned

. With comprehensive studies in the different groups & maore acourate analvsis will become
possible. However the general composition of the jaunu will not differ frorh what has been

) described above.

An une}.pected vichness ™ of the fauna has so far been demonstrated in two groups of
freshwater organisms namely the genus Parastenocaris (Copepoda, Hartacticioda) with eight
specles of a sotal described | {auna of aboul 100 species, (Enckell 1971) in the world and the
Micronectinae whose richness according to Wroblewski (1972) is “‘unamatched in any other land *
Twenty-one species of this group are known from Sri Lanka. it 1s possible that™some other
groups may come w1thm this category of ° rich " when intefnsive studies have been done.

It 1s unwige ir some cases to state categorically whether the paucity - of specxes in & gxoup
is due to lack: of study or to a ratural poverty of the fauna. An example of thig sﬁsua,tlon 1s the.
Digenetic Trematoda. Only one doubtful epecies is on record from fiesinvater fishes.

}

-~ - .

J

:Introductlon of Fish and Invertebrates

A number of fish and invertébrates have been dehnuatclv or by accident introduced into
Sri Lanka freshwaters. 'The introductions of fish species hag bene decumented | by Fernando (1965,
1971) and Fernando and Indrasena (1969). The impact of fish iniroduetions and the. .LedSlblhtV
of new intrcductions have been discussed by Fernando (197 1, 1978). Some introducticus buwestccl'
by Fernando (1965) have already been carried out and an evaluation of their effects on the
freshwater fisheries should be possible now. In the case of invertehrates a number of accidental
introductions have occurred. Some of these introductions have been referred to by previous
workers. Bar (1924) mentions the possibility that Bo»{nma SPP- have been introduced. Fernando
and Furtado (1963) menticn that. the Cestode Bo*brzocﬂphclw aowkonensis Yeh has probably
been introduced. The likelihocd of this introduction is substantiated by the evidence:that it has
spread to Eastern Furope from China (Fernando and Indrasena 1969). Fernande and Hanek
(1978L) suggedt that three of the seven species of parasitic crustaceans recorded so far fmmz
freshwater fishes have heen introduced. Tt is likely that introductions may have gone unrrecorded.
For example Parasctenocaris brevipes (Kessel) and Leptodom szndtz Focke recmded frorn Sy
Lanka are probably recent introductions. 2

In a previons paper Fernando 1973, taised the questicn of the '[)IOSPBCL% of mtroducing
mvertebrates into Sm Lianka frfshwater to fill gaps i the faura. The reasons for umrostmﬁ |

theSe introductions and. the ustence of the oapq are discussed )e]ov, A hst of ﬁugne%ted mtro-"
ductlons are given in Tabls 1 , ‘

‘r “ ... '\

A .-

In general there is an aversion to intr oducmon of species mto na,tural hdbltatq ’]’he,, Feasons«
for thls are obvious in that the effects of introductiéns can rately if ever be predicted. However, -
man’s domestic and domectlcated plants and a,mmq]s have heen mﬂoduood mto new -areas with -

}

".. .



32 FRESHWATER FAUNA.

beneficial efff'-cts by and la,lge Although, apart from the ol:vu..hs parasitic and pest species,
mtmductlons,& liave .had varied effects on native faunas, accidental introduction of freshwaber
~inverteorates have been poorly rocumented. There are a number of references to such’ intro-
ductions in Alee and Schmidt (1951), Eiton (1958) and Hynes (1970). In recent years there has
been a great deal of pla.nned intrpductions (acclimatization) of freshwater invertebrates in the
.USQR and their experlence is. worth considering in assessing prospective introductions. Dedyu
~ (1963), Toffe (1963, 1972), Karpevitch (1963) Melmkov 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 63%
individual -transfers. Bogotova (1969) gives Daphnia magna as a good species for introduction.
Toffe (1972) records marked improvemens of reservoir fish ploductmtv as a result of invercebrate.
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, M onogenea, fopepoda are arrlei 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 fauns and ecological considerations, on the basis” of
the knowledge of the composition of the fauna some prospective introduction are given.

) ¢ Lanka has no natural lakes, vet over 10 000 B Lakes '" have been constructed for irri-
gation of rice fields, water storage. for drmkmo and for the generaticn cf hydro-electric fower.
The faunsa of these lakes was not evolved in standmg waters of large size i.e. lakes. It is there-
fore likely. that many niches have remained unoccupied or meftﬁelently utilized. This has been
well. demonstrated by the success of Tiuapia mossambica introduced in 1952 (Ternando 1965,
- 1971). Normally existing lakes and rivers supply faunsal recruits to pewly 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 Srt
Tianka 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 limunetic Cladocera, gammarids and isopods.

b

The preSent author has examined over 300 sampleg of * zooplankton ' collected from lakes,
‘ponds, rice fields and rivers in Sri Lanka during the period 1V65-1972. As expected. all zoop-
. lankters found in lakes occur in natural habitats i.e. ponds and streams. The zooplankton in low
country shillow lakes is diverse in spesies eomposition. The pond and river species have apparent-
ly supplied suitable recruits to these man-made habitats. However until standing crops and pro-
duction of zooplankton are gtudied the richness or otherwise of the 2ooplankton cannot be com-
- pared with lakes elsewhere. In the up-country reservoirs however ihe 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 fauna if these babitats are b0 vield any quantiiy of fish.

Discussed briefly are the prospects for acclimatizaion (introduction) of invertebrates species
ito Sri Lianka freshwater in relation to poe31b1’e increases in fish produetion.

GCn the basis of data available on .the freshwater fanna of Sri Lanks it apperas quite
~ feasible that planktonic, benthic and nektonic invertebrates can be introduced into. Sri Lanka
freshwaters with beneficial effects on the fisheries. At present the poorebt 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)
-aan be considered. The followmg invertebrates can pe considered as good prospects for acclima-
tization in deeper reservoirs and streams up-country. The Cladocerans. Dapknw, magna Straus
Bosmina (s.1.) and Ceriodaphnia spp. may well prove satisfactory species to raise the producinon
\of zooplankton. Besides these, mysids, of which there are at least three indigenous lagoon species
namely Heteromysis zeylanica Tattelsall H. proxime Tattersall and Mesopodcmn zeylanice
"Nouvel (Taffersall 1923, Nouvel 1954) may well prove possible to acclimatize to these habitats.
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In Furope there are a number of mysids in frreshwaterr besides Mysis relicta Loven which
15 restricted to the Northein Euxopean lakes, Holmquist (1972) lists 15 mysides from Burope. The
- genus Daphnia is poorly represented in the tropics. However this may be a matter of creologlca,l
history rather than temperature. In any case the temperatures in the up-country resrvoirs are
lower than in typical tloplca,l lakes. Holzinger (1955) gives a.femperature range of 0.6-24°C for
Grecrory s Lake, a lake in the hill country of Sri Lanka, mvsnds hewe been successiuliy aecuma-

tlzed in reservoirs in the U.S.8.R. (Dedyu 1968) St - | *

There are two othetmgloups of invertebrates which are poorly represented in Sri Lanka
which contribute significantly to production in streams and lakes. I'here are the gammarids and
the isopods. The only gammamds present in Sii Lanka fresh waters are Pamcallzope ferngndo?
Wignarajah, a rare species and Grandidierella bonner Stebbing (= Grandidierella megnae Lattes-
“sall), a brackish water species. There are in the Indian region howeéver many gammarids inclu-
ding 15 spemes of Rivulogammarus (Staskraba 1967). Some of these species-might well proye
va,luable 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 ap
~ ectoparasite on fish (Fernando and Hanek 1973b). The other is a small interstitial species recorded
- by Enckell (1970). The prospects of introducing successfully some species of free-living Tsopoda
and gammarids seem favourable. " However it is possible that the Caridina specles’ (Atyzdae) will
eliminate any foreign isopods and gammarids. These two groups (Ceriding—gammarids and
. 1sopods) appear to be mutually exclusive and Cariding is a tr oplcal genus. However Caradina in
Sri T.anka is not common in the up-country though one species Caradina sinhalensis Ortmann

1S 1eqt1 icted to this habitat.

It appears that the introduction of freshwater invertebrates into Su Lanka has reasonable
prospects for success and will likely have a positive effect on fish production especially in the up-
country rveservoirs.. However caution should be exercised ,in selecting species for introduction
.and the progress of acclimatization should be carefully monitored. The introduction of parasites
should be carefully guarded against. Fernando and Hanek (1975 b) snuggest some methods for
* eliminating parasites from fish being used for infroduction. Much work remains to be.done on
the biology of indigenous and introduced. species if sestained long-term benefits are to be reaped.

However the pxopects for increased fish production warrant the expenditure ot 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. (1 965) Ostracod Crustacea from Ricefields in Italy, Mem, Ist. ital. Idrobiol 18, 205-214 mentions that
8 species of Ostracoda have been introduced into Italian ricefields. These species ori gmate from al] the continents outside
Europe and were presumably introduced with samples of rice nmported from abroad. Abrahamsson (1972) hasa numbeér
of papers dealing with the deliberate intoductions of two American crayfish Orconectes 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 rehable information that
'_ .AmerlcanJ crayfish have been intoduced into East Africa.

Ab_rahaison S. Edit. 1972. .Freshvs‘rater Crayfish. First. Internationa} 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 Temocep};lida are listed from Sri Lanka. 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 plalei (Fern.) Also another species
found in Ceylon by Plate (1914) was not-listed in the guide. This is Paracaridinicoia indica Plate.
The other two Sri Lanka species are Monodiscus parvus Plate and Monodiscus macbrider Fern.

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

' ORDER TRICLADIDA

The first named triclad from Sri Lauvka was described by Ball (1470). Besides this species
Dugesia nannophallus Ball, he found material belonging to Dugesm spp. He 1s presently studymg
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 Oriental region. This work should enable more accurate diag-
- nosis in this group, little known at present in the Oriental region. Dugesia nannophallus i3 shown

in Fig. 16.

'ORDER RHABDOCOELA

While examining ‘‘plankton’ samples from lakes, ponds, rice fields and streams in Sri
Lanka I have come across Rhabdocoeles on many occasions. They have only been diagnosed

to the generic level and include M osostomum Macrostomum and Caienula. The Rbchl)dﬁnﬁelﬂ are
very poorly known in the Oriental reglon at present and accurate dlagnosm to the species level
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 jack of specialists working on tropical freshwater forms.
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PHYLUM—TARDIGRADA

+ Hitherto no member of tlus phylum has been recorded frem 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
DXpedﬂ;mn to Ceylon in 1962.
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The material identified is as follows:

1. Macrobiotus dispar Murray.
. ' : ~ 1T . T
. Helanda, Ratnapura, Sabaragamuwa Province; stagnant pond; Coll' P.B.
Fernando. ~ =~ | |

2. Macrobiotus dtspa'r ,
Ratnapma Sabaragamuwa Province; Gem pit 107 12.
Coll. P. B. Karunaratne.

- 8. Macrobiotus dzspar
. Nuwara Eliya, Central Province; pond 27.7. 1.
Coll. P. B. Kamnaratne

4. Macrobiotus dispar
Bopatella Falls. 9 miles NNW /Ratnapura. .
Sabaragamuwa Provmce, Swedish Lund. Univ. Fspd. 19.11.72.

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

6. Echiniscus (E) crisbosus Murray
Nr. Trincemalee, Eastern Provinee, dry forest;

Swedish Lund, Univ. E*.cpa 10.11.62.

Although widely distributed in acquatic habitats espemally in the littoral, bar cligr ades are
often  missed in  collections  hecause they  are -seldom 1ecnom/ed -and
even when noticed they are put aside for lack Jf interest asd the ima-
gined dlﬁculty of identifying them. According to Tdmonson (1963) and Pennak (1953) only
about 20 species have so far heen recorded from the USA and ancther 20 from Canada. About
400 'species are known from the world. These numbers do not represent’ anywhere near the
actual number of species present. In Burope 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 Hast Asia. They are as follows:

Macrobiotus annae Richiers Echimscus (K.) quadrispinesus Richters
Macrobiotus dispar Murray Echiniscus (B.) reticulatus Murray
Macrobiotus hastutus Murray Echiniscus (I%.) spiniger Richters

Macrobiotus macronyz Dujardin ' Echiniscus (Bryodelphaz) tatrensis Weglarska
Macrobiotus rubens Murray Pscudvechiniscus sullus (Ehrenb)

Echiniscus (E.) dubosci Richters - Hypsibius (Isohz;pszbzu») indicus ( Muuay)
F'('hmmmm (E) (‘almm \'[axcuq | H'ypstbwms (I. ) nodosus, '(Muna,.y)

Echmzscus (L) bazs Marcus . Hypsibius ()iphascon)’ ohz’fi’-ansz’»s Pla)te'

I

a It is ]mel that Sn Lanka fauna of 'J‘axdwrarla will amount to at’ least 20 b}’)“Bll“: CONsi:

‘~ ,dermcr the wide range of aquatic habitats and the cooler bomperatuz es in the hills.. Tar(hoxades
are commoner at lower temperatures. Their favourite habitat i$ MOoss and they are also often
found. in the littoral of lakes and, .among vegetation at the edge of ponds Few Qpcmes are marne.
Most species have Been . recorded from wet INoss.

I’
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Tardigrades are minute in size (about lmm 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-S 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 patr of plercmc stylets opening into the antemn 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 o more laterally placed malpigian tubules and s third
more dorsal malpigian tubule. The brain is dorsal and the ventral nerve cord bears ganglia. De-
tailed descriptions of morphology are given in Pennak (19563) and Kdmonson (1963).

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

Bdelloid Rotifera.

e
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CLASS — OLIGOCHAETA

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

Naidu (1966) records bhe fohowmg numbers of species from the Indmn subcontiment: 6 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
papers of Brinkhurst (1965), Naidu (1962-63. 1965, 1966) and Gates (1945) enable the identifica-
tion of Sri Lanka aquatic Oligochaeta. Costa (1967) has given a number of new records of
species for Sri Lanka. ~ |

The fo]_]owmg species of freshwater Oligochaeta were 1dent1ﬁed in samples of zooplankton
collected for the study of microerustaceans. Since records of freshwater Oligochiactes 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 |l 10.
Anterior portion Il. Postabdomen 12-14. Eulimnadia michaeli female 12. Shell 13. Antenna | 14. Anterior

portion 15. Postabdoman of male
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Allonais galiorensis (Stephénson). 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)., Madurankuliva tank 2.6.72.
Aulophours hiymenae Naidu.  Pond near Kirillapone 23.12.72,, Dothalla, rice field 6.12.72.,
fi'ulophorus michaelseni (Stephenson). Lahugala tank 28.8.72.

Aulophorus tonkinensis (Vejdovsky). Gurugoda 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 'R;oad;.
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 fleshwater Mollusca. have so far been rec orded 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 inclu-
ding one new record for Sii Lanka namely Cerithidea fluviatilis (Potiez and Michaud).

It is likely that evaluation of the specific status of Sri Lavka freshwater Mollusea in the
light 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, TARD1IGRADA, MOLLUSCA, CRUSTACEA(MYSIDACEA), HYDRACARINA..
Fig. 16 Dugesia NANNOPHALLUS; 17. Maerobiotus huflattdi’, 18. Macrobiolus 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. redrawn from Ball (1970): 17-19. form Bartos (1967). 25
from Mitchell (1955).
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(30

CLAJDOCERA-LEPTODORIDAE, SIDIDAE AND DAPHNIDAE. Fig. 27. Leptodora kindti from Ontario,
Canada. 28-30 Diaphanosoma excisum female, 29 postero-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 female. 38 Latonopsis australis. 39 Ceriodaphnia cornuta
40 Ceriodaphnia quadrangula 41 C. quadrangula postabdomen, 42-44 Daphnia carinata, 42 ephippial female,
43 postabdomen of same, 44 details of postabdomen of same. 45. Daphnia lumholtzi. 46 Scapholeberis kingi. 47-50.
Simocephalus vetulus 47. S. vetulus, Ontario, Canada 48. Same, postabdomen, 49 S. vetulus postabdomen of female

from Sri Lanka, 50 head of female from Ontario, 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 leg 62-64.
Bosminopsis dietersi. female 63 rostrum, lateral view, 64 rostrum, spread out: Ventral view. 65 Bosmina sp. from
Madural, India. 66-68. Bosmina longirosiris from Ontario, Canada, 66. female, 67 postero-ventral spine, 68
postabdomen 69-70. Eubosmina coregoni from Ontario, Canada, 69 female, 70 terminal portion of postabdomen.
71-73 Eubosmina longispina from Ontario, Canada, 71 female, 72 postabdomen, 73 Postero-ventral portion of shell.
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"

SUB-CLASS BRANCHIOPODA.

ORDER CONCHOSTRACA

Only a single species Cyclestheria hislopi (Baird) has been recorded so far frora Sri Lanka.
Two new records are now added namely Eudlimnadia michael: Nayar and Nair and Caenesthericlle
indica (Gurney). All three specie§ are illustrated in Figs. 4-135. '

The collection data on thé new records is as follows: Bulimnadia michaeli Mandativu,
Jaffna ; rainpoois 3.12.57. Coenestherielly indica Colombo Museum gardens in rainpeols 21.10.69.
Coll. P. B. Karunaratne. Karainagar, rice fields 15.12 71. Coll. M. J. Fernanao.

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

| " The r’élavant papers for Sri Lanka conchostracans, are Baird (1859). Gurney (1906a,
1906b) and Nayer and Nair (1968). '

ORDER 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, Jaffna;
rice field 16.12.71 contains both males and females. The male is illustrated (Fig. 1-8).

/
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ORDER CLADOCERA

The confusion that exists in the taxonomy of Cladocera is great at the wnresent time in
spite of a large number of revigions of genera and many moncgraphic works on a regional or
world basis. The present list is based on the study of over 300 samples of zooplankfon and the
perusal of the relevant literature. However, I have undertaken this work largely because of the
help extended to me by three leading authorities 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 t18'98&, 1898b), Apstein (1907, 1910), Gurney (1916), Bar
(1924) and Fernando and Ellepola (1969). (2) Literature referring to new records of species made
in the present paper: Baird (1849), King (1852), Herrick (1882), Richard (1892, 1894, 1895).
Vavra (1900), Sars (1901, 1916), Daday (1905), Gauthier (1930), Brehm (1933, 1957), Biraben
(1939), and Megard (1967). (8) There are a number of classical papers on the Cladocera which
deseribe presently accepted valid species from different parts of the world. Forbunately, 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
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CLADOCERA-MACROTHRICIDAE. Fig. 74-76. Macroihrix triserialis, 74 female, 75 mid-ventral margin
of shell, 76 postabdomen. 77-79. Macroihrix 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 Gurnella raphaelis. 88-89 Grimaldina brazzai, 88
female, 89 postabdomen. 90-91 llyocryptus spinifer, 90 female, 91 postabdomen.
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CLADOCERA-CHYDOR.IDAE. Fig. 92-93 Alona cf. harpularia, 92 female, 93 p'stabdomen 94-95
Alona monocantha, 94 female, 95 postabdomen. 96-98 Alona pulchella, 96 female, 97 postabdomen, 98 male 99-100

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 Biapetura 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, 111 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 spines of postero-ventral end of shell, 124
postabdomen.

47
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- Kurz (1874) Sars (1885, 1888, 1896 1901, 1916) Richard (1892a, 1892b, 1894). (4) Mongla.phs
-on the Cladocera incorporating ourr&,ntly accepted taxonomy' ave: Behning (1941), Scourfieid
and Harding' (1958), Brooks (1959| oramek-Husek et al. (1962), Manuilova (1964), Smirnov
-(1971) and Flossner (1972). The papels of Frey, (1959, 1962 and i967) on the head pores of thé
- Chydoridae must be consulted for any detailed study of this group. Recent revisions of genera
or tamilies which must be consulted for accepted names and synonomy of Sri Lanka species are:
~ Rzoska (1956), Thomas (1961, 1962), Harding and Petkovski (1963), Goulder (1968), aud Deevey
and Deevey (1971). (5) There is a considerable but scattered literature on the Cladecera of S.E.
Asia most of which are relevant to the study of Sri Lanka species. I have listed only those I
have consulted and found usetul. They are as follows: Poppe and Richard (1890), Scug (1905),
Stmcrelm (1904), Gurney (1906, ]907) and Brebhm (1909, 195C, 1053). X

The Cladocera are amanged 1n. their respective families. A few comments are made on the
species in each family with specia] reference to the Siri Lanka species. Illustrations are provided
for all the species recorded so far. The auther has been material from ‘Sri Lanka of all the recorded
spemes except for Leptodora kindtii, Moina macrocopa, Bosmina longirostris, Eubosmina core-
goni, Chydorus ceylonicus, Indwalona macronyx and Graptoleberis testudimaric. Through the
generosity of Professor D. G. Fle'y his drawing of Indialona macronyx (Daday) made from
Daday’s material iz copied. D@day s (1898) figures of Chydorus coylonzcus and Goulden’s (1968)
figures for Moina macrocopa are alos copled. For the other species not seen from Sri Lanka

aterlal have been used. ||

Thirteen new records of Cladocera have been added to the Sri Lanka lish. Besides this
the synonomy of the recorded spec¢ies has been sorted out as far as possible. The 50 indigenous
specles will probabl be moreasef% censiderably with more detailed studies on the Cladoceran

fauna 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 | —

Leptodondue | “
Leptodora kindtii Focke (Int1 oduced)

Sididae - = - ]
Diaphanosoma excisum Sarl

Diaphanosoma sarsi Richard .
Psendosida bidentata Herrick (szalayr type)

¥Latonopsts australis Dars ”

Da.phmdae | '
Ceriodaphnia cornuie Sars |
- Ceriodaphnia quadrangula (O.F. Miiller)=probably C. dutia
Daphnia carinata King |
Daphnia lumholtzi Sars

|
Scapholeberis kingi Sars |
- Simocepholus vetulus (0. I. Mul]e.t)

Monmld‘le “

~ Moina macrocipa (Straus)
Moina micrura Kurz
Moinodaphnia mcleayt ng

Bosminidae
*‘Bosmwopszs dietersi Richard
Bosmina Iongzrost'ms (OI\ . Miiller) (Introduced)
Bubosmina coregoni (Baird) (Introduced)

*Bosmina sp. (Sinobosmina)

|
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CALDOCERA-CHYDORTOAE. Fig. 125-128. Chydorus barroisi, 125 female, 126 postabdomen, 127 labrum,
128 leg. 1. 129-131. Chydorus ceylonicus, 129 female, 130 postabdomen, 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 ventricosus, 144 female, 145 postabdomen, 146 leg 1,
147 claw of male. 148-151 Pseudocliydorus globosus, 148 female, 149 postabdomen 150 leg 1, 151 ant. portion

of body.
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CLADOCERA-CHYDORIDAE. Fig. 152-153 Euryalona orientalis (juvenile), 153 postbdomen. 154-155
Euryalona orientalis, 154 female, 155 postabdomen. 156-157. Oxyurella sinhalensis, 156 female, 157 postabdomen.
158-159 Kurzia longirostris, 158 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. Dimhevedia 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
*Grimalding brazzai Richard

Gurnella raphaelis Richard
Gurneyella odiose (Gurney)

Chydoridae
“Alona cf. harpularia Sars
*Alona monocantha Sars
*Alona pulchelle King

Alona punctata (Daday)
*Alona setulosa” Megard

*Alona sp. (Nr. A. guttata Sars) -

Alonella excisa  (Fischer)
*Biaperura affinis (Leydig) -

Biapeture cf. intermedia (Stingelin)

Biapetura karua (King)
Biapetura verrucosa (Sars)
Indialona globulose (Daday)
Indialona macronyz (Daday)
Pleuroxus. cf. similis Vavra
Chydorus bamom Richard -

!

Ilyocryptus spinifer Herrick
Macrothrix spinosa King
Macrothrix trisericlis Brady

Chydorus ceylonicus Daday
Chydorus eurynotus Sars

Chydorus parvus

Chydorus sphaericus (O. F. Miiller)
Chydorus ventricosus Daday

*Pseudochydorus globosus (Baird)

biuryalona orientalis (Daday)
Kurzia longirostris (Daday)
Oxzyurella sinhalensis Daday
Graptoleberis testudinaria (Fischer)-
Leydigia australis Sars

Leydigia acanthocercoides (Fischer)
Dunhevedria crassa (King)
Dunhevedia serrata Daday

Dadaya macrops (Daday)

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

Latonopsis australis
Bosminopsis dieters:
Bosmina sp.
Grimeldina brazza
Echinisca capensis
- Alona monocantha
Alona cf. harpularia
Alona pulchella
Alona setulosa
Alona sp. (Nr. A. guttata)

Biapetura affinis
Pseudochydorus globosus
Pleuroxus cf. similis

Rare species not listed above.

Indialona macronyx
Graptoleberis testudinaria

Mandativa, pond 17. 12. 1.
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,
 Unichchi tank 28. 12. 70.
Habarana tank 4. 1. 65.

Well near Kalawewa |
Elephant pond, Mihintale

The illustrations (Figs: 27-171) have been prepared to make the diagnosis of Sri Lanka
species 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 Lactophenol coloured with' lignin Pink
(Gurr. London) very satistactory. For permanent prenaletmnc; the method given by Brandlova,
Brandl and Fernando (1972),is satisfactory if the technique is mastered. Ringing the covelshp
with a sealing compound (e.g. Lactoseal ; Gurr. London) will prolong the life of the specimen in

satlsfactory condition. Head shields should be. mounted in the same ‘way-as whole specimens:”

Exuvme is very useful when mounted for the study of limb structure. -

The Leptodoridae are represented by only one species which is charaeterls’mc Among the
Sididae the-genera can be ,sepaleted easily on the basis of the structure of the antenruiles in the

female. Speeles diagnosis in Dtaphanosoma can be.made on, the shape of the ridge on the
ventral portion of the shell. Tha only daphnid which may cause ézﬁ‘lculty in- diagnosing is
Ceriodaphnia guadmnqula wwhich. can be recognised by the lack of a pointed prominence of. the .
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Fig. 171 Head shields and head pores of Chydoridae. All from Sri Lanka
material except Indialona globulosa from Smirnov (1970)and the entire head
shield of Chydorus (contd, page 53.)

head. Moinodaphnia mcleay: has an ocellus not present in Moina spp. Moina macrocopa has
spines dorsally. The males of Moine mivrura and Mounodaphnia mcleayn are characterissic 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 Macrolhriz triserialis and M. spinosa is not very clear. There are probably more than two
species of Macrothiz 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 best that can be done in some cases is to approximate specimens to a valid
species. Chydorus also often confrofts the investigator with considerable 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 specimens. 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). It is a species close t0 Pleuroxus similis Vavra.
1t 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. I have found the following species very rare. The rare indigenous species ara: Daphnin
carinata. Ceriodaphnia quedrangula, Moino macrocopa, Sinobosmina sp., Echinjsca capensis,
Grimaldina brazzai, Gurnella rephaclis, Chydorus ceylonicus. Pseudochydorus globosus, Aloma
setulosa, Biapetura affinis, Indiwalone macronyz, Pleurozus cf. similis and Graptoleberis
testudinaria. The three introduced species have not been recorded during the last 50 years and
have probably been eliminated. | '
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171

Fig. 171 (contd. from page 52) Sphaericus for which an Ontario
specimen was used.

1 have illustrated some of the head shields of Chydoridae. The study of Clad:ceran remains
so commonly found in samples enables indentification of species which have been in the habitat
besides those active stages when the samples was collected.

~ Males of Cladocera are rare but they are of considerable value in reachmcr accurate
- dla noses of species. I have illustrated the few males I have found in the sampleb A more
‘ 'careful study of all the specimens will certainly give malee of moqt spe,mes since the collections

were made throughout the year.
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SUB-CLESS-: - COPEPODA .

Three orders of this sub-class occur in Sri Lanka freshwater namely the Cyclopoida (iree
living and parasite, Calanoida and Harpacticoida. Although very commeoen in all types of fresh-
water habitats, relatively little work has been done on these crustaceans in Sri Lanka. Many iree-
living eyclopoid ‘species are widely distributed. .and can be identified using works of a general
nature like Rylov (1948). Based on material from over 300" samples of zooplankton earlier
examined and on the few previous records the list of Sri LanKa spécies 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 o sort out the valid species based on examination of
material and the sorting out of past records in the light of recent Literature.

b

ORDER CYCLOPOCIDA

—

(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 (1931-33), Rylov (1948) and Dussart (1969), |

The author has identified ten species in material examined. This includes two new records
for Sri Lanka namely Metacyclops 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
* Tanka are illustrated in Figs. 172-222.
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COPEPODA CYCLOPOEDA. Fig. 172-173 Acanthocyclops vernalis from Ontario, CANADA, 172 female 173 leg 5
of female. 174. Diacyclops nanus, female diagramatic. 175-177. Diacyclops cf. languidly. 175 female,’ posterior
portion, 176 leg 5 of female, 177 leg 4 showing membrane. 178-181 Ectocyclops phaleratus, 178 female, 179 leg 5 of
temale, 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 Thermocyclops crassus, 192 female, 193 leg 4 showing membrane In

female,

194 female, endopodite ofleg 4, 195 legs 5 and 6 of male. 196-201 Mesocyclops leuckarti, 196

197 female leg 4 showing membrane, 198 female leg 5, 199 terminal segment of female antennule, 200 m

male ar

205 fem

antennule of female.

tenna. 202-206 Metacyclops minutus, 202 female, 203 posterior portion of female, 204 female ar

ale leg 4 showing membrane, 206 leg 5 of female. 207-208. Microcydops moghulensis, 207 ferr

female,
ale, 201
tennule,
ale, 208

209-213 Microcydops caricons, 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.
fimbriatus, 216 female, 217 posterior portion of female, 216 leg 5 of female.

214-216 Paracyclops
217-222 Tropocyclops prasinus, 217

female, 218 female antennule, 219 female antenna, 220 male, 221 posterior portion of male, 222 Female leg 5.

5/
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- The Sri Lanka species are as follows:-
¢

;:}canthociyolops vernalis (Fischer) Metacyclops minutus (Claus) |
Diacyclops cf. languidus (Sars) Microcyclops moghulensis (Lindberg)
Ectocyclops phaleratus (Koch) 'Microcyclops varicans (Sars) .
Liucyclops serrulatus (Fischer) ~ Paracyclops fimbriatus (Fischer)
Macrocyclops distinctus (Richard) ' Thermacyclops CTaAsSUS (Fischer)
- Mesocyclops leuckarti (Claus) Tropocyclops prasinus (Fischer)

The two new records for Sri Lanka were found in samplés taken from a rice field in
“ Nugegoda, Western Province. Included are locality records for the rare species Macrocyclops
distinctus. VR '

Metacyclops minutus. Nugegoda,. Western Province, rice field 24. 2. 71.
- Microcyclops moghulensis. Nugepoda, Western DProvince. vice field 19.3.71.

‘ Macrocyclops distinctus. Nugegoda, Western Province, rice field 25. 7. 71.  Gurugoda,
Millewa-Padukka Road, Western Province pond, 23. 12. 72. Ratnapura, Sabaragamuwa Provinee,
roadside ditch 22. 8, 72 Marawila, North Western Province, small pond 29. 12. 720

- All three species were recorded from a single habitat namely a rice field in Nﬁgeg0(1a.
This habitat has been sampled regularly at fortnightly intervals during 1971 and 1972. It is
likely that these three species are widely distributed in Ceylon although not common.

(b) PARASITIC FORMS
Five species have so far been recorded from Sri Lanka namely:
Ergasilus ceylonensis. Fernando and Hanek.
Ergasilus mendisi. Fernando and Hanek.
" Paraergasilus bevidigitus Yin.
Lmﬁproglena chinensis sprostoni. Kirthisinghe.
Lernaea cyprinacea chackoensis. Gnanamuthu.

The relevant papers to these species are Fernando and Hanek (1973 ¢ and 1973 b). Besides
- describing two new species these papers mention that two of the five species namely Pa{:_:ae=‘rg¢ailu_s
brevidigitus and Learnaea cyprinacea chackoensis have been imtroduced into Sri Lanka. |

Two ergasilids are illustrated in Figs. 235 and 236.

ORDER HARPACTICOIDA

Because of their §mall size and the interstital habitat of many species this group has until
very recently been poorly known in Sri Lanka. Three species of the faunily Canthocamptidae are
known from earlier records of Brady (1867), Apstein (1910) and Gurney (1916).

_ Enckell (1970) recorded seven species of Paradtenocaris (Family Parastanocarididae).
Members of the genus Parastenocaris are interstitial in habitat and about 100 species have been
deseribed so far. Only two species of Parastenocaris occur in North America.

The Sri Lanka fauna is therefore quite rich in this group. In a sample from Amparaj
tank, was found a littoral species which is close to Parastenocaris brevipes Kessel. This species
is not strietly subterrainean P. brevipes is widely distributed and has been recorded from Europe,
Asia and North America. Five species have been recorded_ in Northern Europe Enckell (1869}
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COPEPODA-HARPACTICOIDA, PARASITIC CYCLOPOIDA. Fig. 223 Canthocamptus sp. female. 224 leg 5
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

f
|

urca of P. eurvispinus. 235 Ergasil

Us ceylonensis female. 236 Parocrgasihis brevidigitus female. 237 Protojanira

ucel, dorsal view. 228-237 after Er

cVell 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 Enckell
Attheyella cigalensis (Brady) Parastenocaris irenaze Lnckell
Elaphiodella bidens decorata (Daday) Parastenocaris lanceolatus Enckell
Elaphiodeila grandidieri (Guerne and Richard) Parastenocaris noadti Enckell
Parastenocaris ¢f. brevipes Kessel Parastenocaris singalensis Enckell

\

Parastenocaris brincki Enckell Parastenocaris sp.

Identification of Harpacticoida of Sri Lanka can be done using the monographs of lsang
{1948) and Borutski (1952) and the papers of Chappuis (1929, 1931, 1934) and Enckel} (19700,
Professor Per Brinck, Lund University, Sweden informs me that the Swedish Hxpedition to Sti
Lanka in 19G2 collected many Canthocumrttdae which are being studied. It is likely that there
will be many Lew species among this material, hence a considerable lenuothemncr of the speries
hst 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 specins (Brady 1886), (Daday 1898) are inadequate to establish valid spacies. ihe Sri
Lanka species are in need of a through study to establish their specific stabus. [t is abtempted
to sort out the synonomy of Sri Lanka species and list the valid species. This is based on the
exarmnation of over 300 *° plankton "' samples from a wide range of habitats and covering most
of the country. 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 dlagnostac features of both
male and female for each species is shown. -
The Sri Lanka species which I consider valid are the following:—

1

Eudiaptomus cinctus (Gurney) Paradiaptomus greent (Gurney)
Eudiaptomus drieschi (Poppe and f

Mrazek) Phyllodiaptomus annae (Apstein)
Heliodiaptomus viduus (Gurney) Tropodiaptomus nielsent (Brehm)
Neodzaptomus schmackeri (Poppe and

Richard) Tropodiaptomus cf. dorige (Richard)
Doubtful record: Budiaptomus sinhalensis (Daday)
Eudiaptomus lumholtzi (Sars) = probably Budiaptomus drieschi
Indeterminate species. . Tropodiaptomus orientalts (Brady)

There are ab least two _species of Tropodiaptomus in Sri Lanka. Brady’s description cowld

fit either of the two species recorded and also any other closely related species which may oceur
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.
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COPEPODA-CALANOIDA Fig. 254-259 Neodiaptomus schmackeri, 254 Posterior portion of female, 255 leg 5 of
female 256 leg 5 of male, 257 posterior portion of male, 258 terminal portion of male prehensiler antennule, 259 mid
portion of same. 260-265 Paradiaptomus greeni from Madural, India, 260 posteriol portion of female, 261 leg 5 of
female, 262 posterior 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. dorhe, 272 prehensile antennule, 273 leg 5 of male.
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Synonymus:
Neodzaptomus strzgzlzpes (Gurney) = Neodiaptomus schmackeri

‘The Sri Lanka species listand the above comments on specific status of some -species is
based on the following papers and the examination of & 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 1932, 1939), Brehm (1955
and Ba,yly (1965) | . . |

The commonest qpecles in Sri Lanka is Pkyllodza ptomus annae. Paradzaptomus greeni was ‘
not found although this species was described from Sri Lanka. 'This species is iliustrated from
material Lmdly sent [rom Madurai, India '3} Dr. B (. Michael. -
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, ORDER ISOPODA

The only freshwater isopods recorded from Sri Lanka are the parasitic species Alitropis
types (Milne Edwards) [see Fernando and Hanek 1973] and the stream dwelling species irom.
the rheocene, Protojanira lucei Enckell (Fig. 273) described by Enckell (1969). The absence oi
isopods in tropical streams is probably due to elimintdion by other crustaceans like Caridina Spp.
thougheit is possible that their (isopod) niche has not been invaded due to zoogeographic reasons.

Protojanira lucet is shown in_ Kig.
| . '
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ORDER MYSIDACEA

Although no strictly freshwater mysids are found in the tropics a number of species are
found in estuarine waters. ‘Included is a list of Sri Lanka 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 lakes. -

Mysis relicata Loven found in cold water lakes in Northern Europe and Canada has been
introduced into new habitats both in Europe and North 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 a small limestone lake in Lankawi Islands,
Malaysia. Krishna Pillai (1967) has given an exhaustive review on shallow water mysidacsa of
the Indian region, Holmquist (1972) lists 18 Europen species. In Sri Lanka three species -are
known namely Heteromysis zeylanica, H. proxima and Mesopodopsis zeylanica (Tattersall 1922.
Nouvel 1954). These species:are referred to as Kuni (Sinhalese). Mesopodopsis zeylanica 18
illustrated in Figs. 21-28. '
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. SUB-CLASS MALACOSTRACA.

SUB-ORDER PARATHELPHUSOIDEA

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

Spiralothelphusa, Oziothelphusa and Ceylonothelphuse and the familv Sundath 3.
sigle genus Perbrinckia. | / ’ y Sundathelphusidae with »
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The list of Sn .Lanka, species is as follows:—
Ceylonothelphusa rugosa (Kingsley) Oziothelphusa~senex~minweriyaensis Bott
Ceylonothelphusa sorror (Zehntner) Spiralothelphusa hydrodroma (Helbst‘
Ceylonotheiphusa inflatissima Botb Spiralthelphuse wuellerstorfl (Heller)
Osiotheiphusa senex Semcz (F.) | Perbrinckia enodzs (KI’D"’SIGY)

*

The following -are synonyms:
Parethelphusa ceylonensis Fern. = Ozothelphusa senex sene
Parathelphusa bouvieri Rathbun (Sensu Fernando 1960) = 0. senex mmnneriyaeis v
Parathelphusa parvula Fern. = Spiralothelphusa hydrodroma '
Parathelphusa imnomanata Fern. = S. wicilgrstor? )
Parathelphusa hippocasta;n:u,m Muller Oziothelphusa senex senex

|

.
-~

"~ Fernando™ (1970) hOWGVGI found consistent differences 4in the colour pattern of
Parathalphusa hippocastanum = Oziothelphusa huppocastanum and the other Sri Lanka species: .

In a series of papers published recently it has been shown that; heshwater crabs in Sri.

Lanka are intermediate hosts for human ‘Jung flukes of the genus Paragommus besides ofher
*trema,tode 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 e
wide range of vertebrate hosts; fish. Amphibia, reptiles, birds and mammals. They also live in
‘close proximity to snail mtermedlate hosts of trematodes. Freshwater crabs are also eaten by
a wide range of vertebrates. It is very likely that further investigations will show freshyesber
crabs as intermediate hosts for a large number of parasites including Trematodes and Nematodes

“as shown recently by Pomer and Kannangara (1972)..
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CLASS INSECTA
ORDER EPHEMEROPTERA

This group is still relatively poorly known in Sri Lanka. Extensive collections made by the

Swedish Lund University Expedition to Sri Lanka in 1962 are being studied and some new
additions and name changes have been made.

Nomenclatural changes:
Kimmainsula ennulate (Hagen)
Kimminsula fasciate (Hagen)
Kimmansula taprobanes (\Walker)

New species:
Megaglena brincki, Peters and Edmunds.
I[sca (Tanycola) serendiba. Peters and Edmunds.
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ORDER ODONATA

Liettinck (1971) has listed 112 species of odonates in his revised list of gpecies for o
Lanka This includes six new species described by him in this paper. The adults of the Sri
1.anka species are nearly all well known and relatively few species remain to be described as com.

psu ed to most other groups of invertebrates. (However, lawae of many species are still unknown
or poorly known.

The Odonata 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

endemisin was absent in Sri Lanks while marked in two tropical islands, New Guinea and Mada-

gascar and slight in Borneo. At the speciiic evel the perceutage of enden:ucs in Borneo and St
Lanka were about the same, i. e. about 40 per cent. In another group of mobile insects the
Corixidae Wrobleski (1972) found six endemics in a very rich fauna of twenty-two species, a
figure considered hlgh for endemic rates for this group.

New records in Lieftinck 1971:

Anisogomphus solitaris Lieftinck « Wlattoneura bigemmata Lieftinck
Disparoneura ramapana Lieftinck Gynecantha sp.
Drepanosticta brincki Lieftinck Mortonagrion ceylonicum Lxeftmck

Drepanosticta sinhalensis Lieftinck =

Name change:
Indothermis carnatica (F.)
for Libellula caesic Rambur



Ve

'C. H. FERNANDO | | ' - 8T

REFERENCES

LAIDLAW F. ¥, (1924)—A catalogue of the dragonﬁles (Odonata) recorded from Ceylon, based on matenal collected bY
. E. E. Green, with description of new species. Spolia zeylan 12: 335-374.

LAlDLAW F. F' (1951)——-A note on the derivation of the odonate fauna of the Island of Ceylon. - Ent. News 62 77-83.

LEIETINCK M A, (1940)—0n some Odonata collected in Ceylon with descrlptlons of new species and larvae. Ceylon J.
| Sci. (B) 22: 79-117. _
LE‘n*nNCK M. A. (1955)—Synopsis of the dragonﬁles (Odonata) of Ceylon -1Zool. Meded. Lenden 34 67—87
LEII‘TINCK M. A (1964)——-Notes on Odonata of Madagascar, with special references to the Zygoptera and wnh
comparative notes on other faunal regions. Verhandl. Naturf. (5es. Base] 76; 229—256
LEIFTINCI\ M. A. (1971)—Odonata from, Ceylon. Ent. Scand, Suppl. 1: 188-207.

WROBLEWSKSI, A. (1972)—Further notes on chronectmae from Ceylon (Heteroptera Corixidae). Bull. Ent. Polon
42: 1-54,

SUB-ORDER HEMIPTERA-.HETEROPTE‘BA

In the " Guide '’ 70 species belonging to thls group were recorded of this number five
species are not found in Sdi Lanka or have been shown to be synonyms. During the last ten years
many new records bave been added to the Sri Lanka list and at present about 120 species of aquatic
Hemiptera. Heteroptera are known. 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. Karunaratne, National Museum, Colombo. The latter has permitted me to use his
. récords 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./274/235. No locality data for the new records
ave included since these will be given in the publications on thesz species.

f  The identification of the new species recorded from Sri Lanka, has been alded by. the
followmg publication: Cheng and Fernando (1969), China and Usinger (1949), Distant (1904, 1‘110
1915), Esaki (1924), Hungerford and Matsuds (1962), Lansbury (1968, 1972) and Lundblad (1933,
1938), Some of the il-ustrations have been redrawn from DlSt‘mt (1904, 1910, 1915) and IZsaki
- (1924).

. _ To families of shore bugs, the Saldidae and Leptopodidae not given in the ''Guide:
previous supplements have been added. They are represented by three records so far in 511
Lanka and are refered to in Distant (1915} and Drake and Hobérlandt ('*9503. 1%01))

LIST OF AQUATIC HEMIPTERA OF CEYLON
CRYPTOCERATA

Family Nepidae
Cercometus fumosus Dist..

-

Ranatra digitata Hafi ard Pradhan

(lercometus strangulatus Mont. " Ranatra elongata (F.)

Lascotrephes flavovenosus Dohrn. Ranatra filiformis (F.)

Laccotrephes griscus (Guer.) Ranatra ﬂaget?am Lansbury

Laccotrephes grossus (F.) ‘ Ranatra vcmp(’s Stal

Laccotrephes maculatus (F.) Ranatra waripes atropha Mont.
Family Belostomatidae o

'_]_Je‘thoeems indicus (Lep. et Serv.) Sphaerodema rusticum (F.)
Family Naucoridae i

Diaphorocoris punctatissimus (Kn'by) . Naucoris scutellaris Stal

- Heleocoris bengalensis Mont.

Famﬂy Helotrephidae .

Helotrephes kirkaldyi Esak] and China, | 1 "f."?:zahotmphes ?’?L-dfcue Dist
Lzmnot‘rephes campbels Eeekl 'md.Chma o - :

-
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HEMIPTERA-HETEROPTERA. Fig. 274 Halovelia. 275 Sirongyloveua. 276 JOiugovelia sp. 27 < Telraripis. 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 annandalel.
1938, 1933 : 281 and after Distant 1904, 1910 and 1915.)

(275 after Esaki 1924, 278-289 after Lumdblad
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Family Pleidse
Rlen frontals Fieb. Plea liturata Kirk.

FFamily Notonectidae

Anisops ali Brooks- Anisops nivea (F.)

Anisops barbata Brooks . Anisops occipitais Breddin
Antsops batillifrons Lundb. " Anisops projectus Brooks
Anisops bouvieri Kirk. . Fuithares ciliata Fabr.
Anisops breddini Kirk. | Enithares 31mplo:.v Kirby

Anisops cxiendofrons Brooks

IFamily Corrixidae

Aqraptocoriza hyalinipenns (1'.). Micronecta purctata (Fieb.)
Mirronecta albifrons (Mots.) Micronecta punctinctum Chen
Micronecta altera Wrobl. Micronecta quadrisirigata Breddin
Micronecta anatolica Lindberg Micronccta quadristrigata {. munthe Dist.
Miwcronecta ceylonica Wrobl. Micronecta sancta-catherine Hutch.
Micronecta desertana Wrobl, Micronecta scutellaris Stal
Micronecta Fornandor Wrobl, - Micronecte siva (Kirk.)
Micronceta Fravens Wrobl. Micronecta taprobanica Wrobl.
Micronecta grisea (Fieb.) : Micronecta tarsalis Chen
Micronecta lubibunda Breddin Synaptonecta capillata Wrobl
Micronecta Tudibundo langkana Wrobl, Synaptonccta pruthiona Hutch.
Micronecta prashadana Hubch. Tropocoriza pruthlana Huteh.

{'amily Hydrometridae
Hydrometra butleri Hung. and Iivans. - ilydrormetra zeyianica Gunawardens and
Hydrometra greeni Kivk. } Karunaratne

Hudrometra kahallensis Karunaratne.

Family Mesoveliidae
Mesovelia orientails Kirk. *Mesovelia sp.

Family Veliidae

*Halovelic sp. f Rhagovelia ceylomca Lundb
Microvelia dilute Dist. Rhagovelia sp.
Microveua donalasi Scott. ¥Strongylovelia 2 spp.
Microvelia longicornis Bueno Tetranpiz ravara Kirk.
“Maicrovelia 3 spp. ~ _*Tetranps 8p.
*Neoalardus sp, *Velia currens ¥.

Peritoppus breddini Kirk. *Xiphovelia 2 spp.

Family Hebridae
*Hebrus bengalensis Diss. Ttmasius splendens Dist.

Timasium atratus Dist. o

Family Gerridae
Sub-family Rbagedotarsinae .
Ehagodolarsus Fraeplini Breddin , '*;er,ll.agpdﬂéﬂmm 8p.
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- Sub-f'a-mily Trepobotinae

Cryptobates raja Disb. *Naboandelus 2 spp.
*Metrobatopsis sp.

Sub family Halobatinae

*Ascelepios annandalei Dish. Matrocoris stali (Dohm.)
Halobates germanus White *Metrocoris sp.

Halobates micans Esch. *Ventidius nquarius Dist.
Halobates flaviventris Dist. *Ventidius pubescens Cheng
Halobates formidabilis Dist. Ventidius henryi Esaki

Sub-family Ptilomerinae |
" Ptilomera cingalensis Stal *Rheumalogonus vittatus Esak -
Rheumatogonus custodiendus (Dist.)

i

Sub-family Gerrinae

Cylindrostethus producfus Spin. Onychotrethue saluntale Kirk
Gerris adelaidis Dohrn *Onychotrechus sp.
- Gerris pecloralis Mayver Tenagogonus anadyomene (Kirk.)
Limnogonus fossarum Y. ' Tenagogonus fluviorum F.
Limnogonus nitidus Mayer Tenagogonus ceylonensis Hung. and Mats.

Lamnogonus parvulus Stal

Family Saldidae | .
Saldula fletcheri (Dist.) . - Saldule rutherfordi (Dist.)

Family Leptopodidae
Va lerioia assounagnsis (Costa,
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COLEOPTERA-HYDROPHIL1DAE, DYTISCIDAE. Fig. 286 Amphiops gibbos.

/1

287 Berosus sp. 288

Enochrus sp. 289 Regimbarlia attenuta. 290 Larva of Sternolophus sp. 291 Head of same. 292 Cantliydrus

sp. Larva. 293 Head of same showing mandibles In transparency-
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COLEOPTERA-DYTISC1IDAE, PSEPHENIDAE (Urvae).

FRESHWATER FAUNA

Fig. 294 Laccophilus sp. 295 Same,

posterior end of body and cerci. 296 Head of same. 297 Hyphydrus sp. 298 Same, posterior end of body

and cercl. 299 Hydaticus sp. 300 Anterior margin of clypeus of same.
dorsal view. 303 Same ventral view.

301 Labium of same. 302 Eubrianax.
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ORDER COLEOPTERA

Beetles of the families Dytlsmdae Haliplidae and Arnphlzmdae of the Indian Regmn"
have been intensively investigated in a series of papers. Guignot (1953, 1954a, 1954b) and Vazi-
‘rani (1955, 1963, 1964a, 1966a, 1966b, 1968a, 1968b, 1969b 1969¢, 1970a and 1970b). These
papers make it possible to diagnose the Dytlsmda.e and Hahphdae of the Inflian Region with

aceuracy. The Asian Hydrophilidae, Gyrinidae and beetles belonging to various other aquatlc and
semi-aquatic families ¢.g. Tllminthidae are very poorly known.

The publication of the monograph on aquatic beetle larvae and pupa by Betrand (1972)
has mads it casier to diagnose aquatic Coleoptera immature stages to the generic level at Jeast.

- Also Vazirani (1964b) has contributed to the knowledge of Cybister larvaz. The level of sophisti-
cation in taxonomic studies bioth for adults-and larvae has been enhanced in recent years by the
publication of numerous papers. Some larvae collected im Sri Lanka and identified to the genus
have been illustrated. They belong to Sternolophus (Hydrophilidae), Hydaticus, Hyphydrus and
J;occo;)hzlu,s (Dytiscidae), Canthydrus INotermcwI and Eubrianaz (Psephenidac) Fig. (290-303).

The following adult beetles have also been figured fmom Sr1 Lanka. materla] Am p?zwps
Regimbartia Enochms and Berosus Figs. 286-289.

The Sri Lanka list of species given in the guide c;hould be expanded by the inclusion of
the following Dytiscidae : —

' Copeletus freuder Guignot o Hyphoporus- pugnator Sharp
Hydaticics ccylém‘.ous Gruignot | Laccophilus basalis Mots.
Hydrovatus isohym-s Guignot - Laccophilus parvulus Aube
Hydrovatu.s pi‘cipa-n;;zia Mots L-acbophilfus rufulus Reg.
Hydrovatus rufoniger Clark . Microdytes maculatus (Mots.)

Hyphydrus intermizius Walker
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SUB-ORDER HYDRACARINA

So far only two collections of Hydracarina from Sri Lanks 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 cobp-
‘fusion in the assignment of males and females of different species to one species. This added two
new species to Daday’s (1898) list. A single species Piona coccinea var. imminute (Piersig) was
recorded by Apstein (1910) in his «tudy of zooplankton in Lake Gregory. Cook (1967) doubts the
presence of this sub-species in Sri Lanka. The another however found Piona sp. (coccinea group) i
Sri Lanka. Lundblad (1969) recorded some species from a single collection.

The publication of Cook’s ( 1‘)6") monograph on water mites from India has made it | possi-
ble to diagnose most Sri Lanka species. The another examined material collected with zooplankton
.~ from Sri Lanks 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 to

the author (Figs. 304-360) have been illustarted.

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

- Larval water mites are fonnd infesting the gills and pnarvnx of fishes: Dubmln (19859).
Tedla and Fernando (1970), Fernando et al. (1972). Hydracarina are often parasitic on fresh-
water mussels in their larval stages. The life history of a typical water mite has been described
by Mitchell (1955). Tedla and Fernando (1970) found the non-parasitic larvae Hydrozetes causing
tiseue reaction in fish gills.

| The free-living larval mites (I'igs. 24 and 25) and the parasitic stages in the pharvngial
wall of a fish (Fig. 26) have been illustrated.
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- HYDRACARINA. Fig. 304 Nilotonia indica, ventral view. 305 Female 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 Encendridophoms horvathi, 319 female, genital
area, 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 selifera, 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 1leqg 4-6, 338 IV leg 4-6 339-341 Neumania
nodosa, 339 female, genital area, 340 IV leg 4-6 female 341, female palp, 342-344 Fiona dadayi. 342 male,
genital area. 343 male palp. 344 1V leg 4. 345-347 Fiona (coccinea group), 345 male, genital area, 346

male palp, 3471V leg 4 of male.



C. H. FERNANDO rf

395

HYDRACARINA. Fig. 348 Arrenurus congener male. 349 female of same. 350 female palp of same.
351 Arrenurus liberalus male 352-354 Arrenurus maderaszi 352 male 353 female, 354 female palp. 355-357
Arrenurus orientalis 355 female, 356 female, genital area, 357 female palp. 358-360 Arrenurus cavigcr, 358

male, 359 male palp, 360 posterior portion of male.
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Hydracarina List for Sri Lanka

Family Hydrachnidae
- Hydrachna similis Marsh

Family Hydrodromidae
Diplodontus silvestri (Daday)

Famitly Anisitsiellidae
* Nilotonia indica Walter

Family Libertiidae
*Oxus dahli Piersig
*Oxus longisetus (Berl) -

Family Limnesiidae
*Limnesia lembangensis Piersig

Family Unionicolidae

Encentridophorus horvarthi (Daday)
Encentridophorus spinifer Koen
Unionicola sinhalensis Daday

* Unionicola affinis (Piersig)
*Unionicola chappuisi Walter

Family Neumaniidae

Neumania ambigua Piersig

Family Pionidac

*Piona caligifera Koen
Piona dadayi Peirsig

Family Axonopsidae
* AXonopsis sp.

Family Arrenuridac
*Arrenurus madaraszi Daday
Arrenurus ceylonicus Daday
Arrenurus orientalis Daday
Arrenurus liberatus Walter
Arrenurus congener Daday

Oxus pictus (Daday)

3

*Limnesia lucifera Lundbald

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

Neumania nodosa Daday

*¥Piona flagellifera Lundb.

- Piona {cocccnea group)

»

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

Locality Data of Hydracarina Collected and Studies

Nilotonia indica Nugegoda, rice field 1 € 19,3.72.

Oxus pictus Unichchi tank 1 € 28.12.70. Nugegoda rice field 1 @ 27.7.71.

FRESHWATER FAUNA

Limnesia lembangensis Madurankuli, pond 1 21.6.72  Marawila, po.nd 39222872, Ratnapura, wyside pool 1 ¢
22.8.72 Ratnapura, gem pit 1 3 18.8.72 Udawalawe reservoir 1 Q 27.12.70.

Limnesia lucifera. Nugegoda, rice field 1 222.7.71 Nugegoda, rice field 1 © 22.6.71 Belihuloya, rice field 13 16.8.72

*New record for SRI LANKA.
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Encentrzdophor s horvarh: Unichchi tank 1 @ 28.12. 70 Marawﬂd pond | 6. 12 70 Handapangala tank 1 9 28.12.70
- “Nugegoda, rice field 1 31 ¢ 10.10. 71 1922.7.71

Uniorzich'c-:r!a aﬁ'}ms Tabbowa tank 1 52 6.12.‘70 | Ambiliwewa 1 9 9.8.68 Kebittigollawa Tank 1 § .19.]2.70
Unionicola kantaka Keblttlgo]lawa tank 1 @ 19.12. 70 |

Umomgola ser.:fe’m Handapangala tank 1 @ 28.12.70 Kebntlgollawa tank 1 9 1 6‘ 19. 12 70
Unionic;)fa sinfi;:'s | Keblttlgollawa tank 131919.12.70

Neamanm nodosa Nugegoda rice ﬁe]d 1 219.3.72. Ratnapura gem plt 2 feXe

Neumama ambigig Ratnapura gem p1t 1 @ 18 8.72 Ratnapura vegetated pond 1 0.18.8.73
Piona dadayi Nugegoda, rice field 13 1 9_10.10.7.1 ”

Piona sp. (cgccir;ea group) Karapala villu 1 & 7.1.72

Axonopsis sp. Kurunegala tank 13 3.8.69 Nug'e,gOda, rice field 1 3 24.2.71

Arrenurus congener . Nugegoda? rice field 1 3 24.2.71  Nugegoda, rice field 2.9 222.7.71 1 219.10.71  Marawila .
pond 19 22.8.70 ‘ -
Arrenurus liberatus  Belihul-oya ricc ﬁeld 13 16.8.71 Nugegoda, rice ﬁeld.'l 3 22.7.71 .

\

Arrenurus madaraszi Nugegoda, rice field 13 10.10.71  Ratnapura, pbnd 1 319.8772.  Nugégoda, frice field
131822.7.71 1219.10.70,

Arrenurus orientalis Eppawela; pond 1 @ 18.8.72

Arrenurus éaviger Nugegoda, rice field 1 3 19.3.71
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APPENDIX 1

New Species records for Sri Lanka

The '%ollxvoihg 18 a list of species recorded for the first time in Sri Lanka and included in the present paper.
Phylum-Tardigrada

Macrobiotus dispar Murray Echiniscus (E) cribosus Murray
Stygarctus bradypus Schulz

Phylum Arthropoda
Class Crustacea

Order Cdnchostraca

Caenestheriella indica (Gurney) - Eulimnadia michaeli Nayar and Nair
Order Cladocera
Latonopsis australis Sars Alona ef. harpularia Sars
" Bosmiinopsis dietersi Richard Alona pulchella King
Bosmina sp. Alona setuloga Megard
Grimaldina brazzai Richard | Alona cf. guttata Sars
Echinisca capensis-Sars Biapetura affinis (Leydig)
Pseudochydorus globosus (Baird) Pluroxus cf. similis Vavra

Alona monocantha Sars

Order Cyclopoida:

Diacyclops cf. languidus (Sars) Microcyclops moghulensis Lindberg
Metacyclops minutus (Claus)
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Ordelf Calanoida

Eudiaptomus cinctus (Gurneyy
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
4

Sub-order Hydracarina

Nilotonia indica Walter _
Limnesia lembangensis Pietsig
Limnesia lucifera L.undhlad
Unionicola affinis (Piersig)
Unionicola kantaka (Cook)

Tropodiuptomus ct. 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 Pietsig
Piona sp. (coccinea group)
Axonopsis Sp.

Arrenurus caviger Viets
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