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Copepods (Cyclopoida) of the Punjab (Pakistan)

NAJAM-UN-NISA _iM.S. MAHOON

AND M. IRFAN KHAN 7
Department of Zoology,
Government College, Lahore, Pakistan,

species though already described and listed from

ABSTRACT: The following
corded for the first time from the Punjab,

other countries, are being re
Pakistan,
Cyclopoida.
1. Paracyclops affinis (Sars) 1863.
2 Eucyclops prionophorus Kiefer 1931,
3 Cyclops (Diacyclops) navus Harrick 1882.

4.  Cyclops [Diacyciops) hauer/ Kiefer 1931,
" The following species after having been thoroughly examined are

being described as new.

1. Paracyclops .fischerl sp. nov.:
2. Mesocyclops cokerisp. nov..
3. Mesocyclops forbesi sp. nov.
The following sub-species after having been t
being discribed as new.
1. Cyclops bicuspidatus jurinei ssp. nov.

hroughly examined are

INTRODUCTION

Very little work has been done on Copepods of the Punjab, Arora (1931)

fe.p.orted for the first time two species of Cyclops i.e. Cyclops leukarti and Cyclops
:ﬁdu‘ from Lahore. Later Mahoon and Sultana (1977) while listing twelve new
Eu(:-)ms of En.tt.)mostraca of Lahore have described only one species of Copepod i:e.
. Yelops agilis Koch. In addition Mahoon and Zia. (1985) described ten species

Cyclops all from various localities of Lahore. While out of total ten, eight species

Were recorded as new.
]

nce of the Copepods

The present work was under taken in view of the importa
present information

in :
wiI:he- food Chain of aquatic ecosysten. It is hoped that the
stimulate research of similar nature from the Punjab.

7 , —— :
/00010121 $ 020 Copyright Biological Society of Pakistan.
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122 : NISA'T T AL NMOLOGIA
MATERIAL AND METHOD

Material made available was already fixed and preserved in 3 10 &% formalin,
It was washed in water for five minutes. Morpholoaical details were examined by
preparing temporary mounts lactic acid. Matarial for temporary mount wis
dehydrated and cleared in  cedarwood 0il. All illustrations were drawn using
camera lucida,

ORDER CYCLOPOIDA
Diagnosis:
Anterior part of the body mych broader than postenisr; two eqq (5acs carried
laterally; antennule may reach to the end' of metasome mtennules podomeres

from four (4) to seventeen (17) podomeres; leg 5 vestioi il o one-two-three podom-
eres; caudal setae unequal in length,

KEY TO GENERA

(1) Legbofonesegment. . .. .. ... ... ..ttt it 2
Legboftwosegments . . ... ... ... ... . ... ., 3
(2) 1stantennaof 11 podomeres. . ................... Paracyclops Claus
1st antenna of 12 podomeres; caudal ramus with spines  _ | Eucyclops Claus,

{(3) Distal segment of leg 5 small and armed with 2 spines. . . ... Cyclops Muller.
Distal segment of leg 5 armed with an apical seta and a '

long™ terminal or sub-terminal inner spine; last 2 segments
of first antenna usually with a hyaline membrane , . . . Mesocyclops Sars.

Genus Paracyclops Claus

Diagnosis:

First antenna of 11
: podomeres; leg 5 of one distinc d with
one spine and two setae. t podomere arme

KEY TO SPECIES
First ant
ntenna of 11 podomeres: leg 5 armed with two terminal setae and
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W R Mne
o i Paracyclops affinis.
bt antenna o 1O podomeies Teg Hywith two terminal setae

"
Paracyelops fischeri sp. nov

Patacy clopt aflinie (Sare) 1016
Fige 1 hH)

Viagnosiy

.
Cephatothorax part of metasoma longet than thorax; antennules large of
pleven podomeres, median eye broad elliptical in outline; fifth leg of single

podomere, Caudal rami smaller than last abdominal seqment,

Cephalothorax part of metasoma (Fig. 1) is larger than the urosoma part.
11 1 broadly oval. Median eye is broad elliptical in outline,

Antennules (Fig, 2) are large, Each is composed of eleven podomres. Podo-
mere 7 is the largest, Podomores 3 and 10 are almost equal in length, The same 15
the case with podomeres 6, 9 and 11, Podomere 5 is the smallest. Podomere 1
has four setae, one is very long and the other three are equal in length, Podomeres
2, 4 and 10 have two setae each. Podomere 3 has six setae, four art large and two
are small, Podomeres 5, 6, 8 and O have one seta each, Podomere 7 has three

setae. Podomere 11 has 5 torminal setae, four are equal while one is very small,

Paired antennae (Fig. 3) at the anterior end are prominent, Each is composed
of 3 podomeres, Podomere 1 has three setae. Podomere 2 has three small setae in
the middle of the outer margin and three large setae at the distal margin, Podomere
7 has six terminal setae. These become successively longer from median to the

outer distal margin, All are recurved medianltly.

Fifth leg (Fig. 4) s represented by a single podomere, It resembles a raised
papilla. 1t has a long seta in the middle. On either sides there is small seta on one

wde while a small spine towards other side,

Caudal rami (Fig. 5) are smaller than the last urosomal seqment in length,
[ ach ramus 15 three times the breadthin length, Each ramus has four terminal setae,
%18 2 1 three times the 1 in length, First three setae (1-3) have setules while the
“ia 4 hms no setules,

Locality:  Lahore - Sheikhupura road 10 kms.
Date of collection, October, 1984,

NOTE . According 1o Yeatman (1959), Paracyclops affinis was first listed by
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M _— |
for the species by these authers is fully appii.

LA AN v

Sars (18Q2), The description give cable features are.

. r Al
cable on the present collection. The most e

\ ﬂ\l“ﬂ““"* i of eleven p(\doi“\’ll’.‘.

2. Leg 6 s like a raised papilla, ha\'ing” o
mﬁ" on one side while there 183 small st -

two ftae one in the middle and
the other side,

Peracyclops fisoherr Sp. nov,
(Figs. 6-10)

Diagnosis: Cephalothorax part of body narrow in front; antennules of ten
podomeres, distal podomere with five terminal setae; caudal Tarod smaller
than last abdominal segment, caudal ramus with three setae, inner seta of
caudal ramus more than two times of second; genital segment with character-
istic lateral spines.

Cephalothorax of metasoma (Fig. 6) when viewed from above is oval butis
anterior part narrow in front. The median eye located close to the anterior end on
the dorsal side though is round but has a concave anterior margin,

The antennules (Fig. 7) are small. Each antennule has ten podomeres, Podo-
mere 8 is the largest. Podomeres 3, 7 and 10 are equal in length, The same is the
case with podomeres 2, 4 and the 5. Podomere 1 has eight setae. Podomeres 2, 3
and 7 have two setde each, Podomere 4 has five setae and podomere 5 is devoid of
seta. Podomeres 6 and 9 have one seta each. Podomere 8 has four setze. Terminal

or podomere 10 has five setae, one is very long and two about one-half, the remain-
ing two one-third in length,

Paired antennae (Fig. 8) at the anterior end are small. Each is composed of
three podomeres. Proximal podomere (1) has one seta extending as far as the tp
of the terminal segment. Middle podomere (2) have small setae all along its inner
boarder. The terminal segment (3) have seven setae, These become successively

longer all alonq the inner boarder towards the tip. The long terminal seta is
followed by a thick claw-like seta on the outer side,

The !‘" urosomal segment also have setules all along its posterior and lateral
margins. Fifth leg (Fig,

lobe. Its distal h 9) forms the part of metasome and is represented by small
4 part has two setae one is lo on
either margins, nger than other. Both have setules

Urosoma part of the body i
y is lar
“soma. Genital segment is large ger than tke free segmented part of the met&

: and broad., It s - e ON
each side at 1/3 distance from its margin has two characteristic lateral spines
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Caudal rami (Fig. 10) are smaller than the last urosomal segment. Each
ramus is slightly longer than its breadth, Seta 1 twice the 2 in length and seta 2
is three times the 3 in length. Lateral setae are represented by small spines located

in the middle of the outer margin.
Locality: Lahore - Sheikhupura raod 10 kms.

Date of Collection, October, 1984,

NOTE: It is different from the other listed species of the genus Paracyclops
in the dimension of caudal rami. In Paracyclops fimbriatus fischer caudal rami are
four to six times as long as wide. In Paracyclops poppi Rehberg these are three 1o
four times as long as wide. In the present species the caudal rami are little longer
than breadth. The antennule of this species is also composed of 10 podomeres
which is a feature distinct for this species alone, In the other described species it
is of 11 podomeres.

Genus Eucyclops Claus,

Diagnosis: Caudal ramus of female with spinules on outer margin; caudal
ramus at least 4 times as broad in male and females; first antenna not reaching
to margin of first body segment; caudal ramus 4 times as lona as broad, with
prominent saw on outer margin.

Eucyclops prionophorus Kiefer (1931)
(Figs: 11-14)

Diagnosis: Metasoma distinct from urosoma, cephalothorax part of meta
soma distinctly larger than thorax; antennules large of .twelve podomeres;
fifth leg not distinct from metasomal segment, with three setae; caudal rami
larger than last abdominal segment.

Metasoma is distinctly larger than urosoma {Fig. 11) Metasoma is bfoaq at
the margin. The breadth slightly increase the length. Its outer margin is cone-like.
Median eye is round placed close to the anterior margin. The last two free sogmenFs
of the metasoma abruptly become narrow. The last free metasomal segment is

2/3 of the first free metasomal segment.

Antennules (Fig. 12) are large. Each is composed of twelve podomeres.

Podomeres 11 and 12 are equal and long. Podomeres 4 and 9 are also equal in
length, Podomere 6 is the smallest. Podomeres 1, 3 and 4 have three setae each,
Podomeres 2, 5 and 11 have one seta each, Podomeres 7 10 10 have two setae

sach. Podomere 6 has no seta.
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Fifth leg (Fig. 13) is not distinct from the Lih metasomal seqment. It is only
represented by a small lobe with only three setae, The terminal sets is straighy
2nd have setules. On one side of this sets there (s one small spine, On other side
is 2 long curved sub-terminal seta present in the middle on the median outer side,

Urosoma is little less than 2/3 of metasoma, Genital segment it 3 times
longer than the urosoma seqment 25 Urosome segment 2 is 2/3 of urosome segment
3. Urosome seqment 4 is langer than the urosome segment 3,

Caudal rami (Fiq, 14) are longer than the urosoma' seqgment 4, The length
of each ramus is 4 times the breadth, Each ramus has four terminal setan, Sata 2
is the longest. Setae 1 and 4 are equal in length, Lateral seta is located just at the
base of seta 4 and it is in the form of a snall spine, All along outer margin are
fine setae. Each caudal ramus has one dorsal short and one dorsal long seta, The
last urosomal segment has distal lateral spine on either sides,

Loczlity: Lahore - Sheikhupura road 10 kms,
Dzte of collection. October 1984,
NOTE: According to Yeatman (1069), Eucyclops prionophorus was first listed

Kizfer (1931). The description given for this species by these authers is fully
zppliczble on the present collection. The most noteable features are,

1. Cephalothorax part longer than the thorax,
2.  Antennules are large and each is of 12 podomeres,
3. Caudal rami are 4 times as long as broad with prominent hair-like

setae on their outer marging,
Genus Cyclops Muller, -
Diagnosis: First antenna of ten podomeres; fifth leg reduced and of two

podomeres, distzl podomere small and armed with two setae, one apical and
the other sub-apical,

KEY TO SPECIES.
I Terminal podomere of leg 4 with one apical and one sub-apical spine . ... .-
.............. . Cyclops nsis3
2 Of""emmaimlm inner 2 times the outer in Ienmh sali e A
N P e A crcmf"“'”
3 Of the two apical spines, outer terminal spine is about 1% times as long a3
inner terminal spine, ., .. .. . . . Cyclops bicuspidatus jurinel sp. nov.
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Cyelops (Diacyelops) navus Horrick (1882)
(Figs: 156-20)

u&ggnosls: Metasoma part of body oval in fron; antennule of seventeen
podomeres, distal podomere with four terminal sotae; caudal rami equal to

last abdominal segment; caudal ramus three times breadth in length; inner
sota of caudal ramus halt of socond,

Motasoma (Fig. 15) when viewed from above is broadly oval. The length is
greather than the breadth. Median eye which is located close to the anterior end
on the dorsal side is oval in outline, Its narrow margin is in front,

The antennules (Fig. 16) are large. There are in total seventeen podomeres.
podomere 4 and 17 are of the same length. Podomere 16 is the longest. The same is
the case with podomeres 7 and 12. Podomere 1 has five setae. Distal seta is large
and the others are small. Podomeres 4 and 16 have three setae each, while podo-
meres 12 and 15 have two setae each. Podomere 7, 10 and 13 have no seta. Podo-
meres 3 and 6 are small. Podomere 1 is the massive podomere. The terminal podo-
meres has five setae, all are of the same size excepting inner which is longer than the

others.

Paired antennae (Fig. 17) at the anterior end are prominent. Each is com-
posed of 4 podomeres. podomere 1 has @ long scta on the inner margin and a short
seta at the outer side. Podomere 2 has a short seta in the middle of the outer margin.
Podomere 3 is larger than the cecond and has two long curved setae on the other
side and a long seta in the middle. Podomere 4 is as long as the second and have

seven setae at the terminal end,

Fifth leg (Fig. 18) is composed of two podomeres. Pro.ximal podomere is
more broad than long. It has a long seta on the inner distal margin. It extends about

the base of an apical seta. The distal podomere has two setae, sub-apical set? is
longer than the apical seta. Both apical and sub apical setae aré smooth. Sub-apical

seta is slightly corved towards the inner side.

g four (Fig. 19) is 3 times as long as

~ Terminal podomere of endopodite of le | than
Wide, The terminal podomere of leg four has > one

the outer.,

two spines. Inner spine i

Caudal rami (Fig. 20) are slightly larger than the last urosomal segm:;.
Each ramus is two and half times the breadth in Ieng:_h'; Lateralfs::: ::er: r:inal
famus s . . from the end. ere are

ocemd{at itwo. e R 2 more than twice the length of the

:::aei Seta 1 is longer than seta 4 and the seta
al, ’
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Locality: Lahore - Sheikhupura road 10 kms.
D ated of collection: October, 1984.

NOTE: Cyclops navus Herrick agrees in all the essential features given by
Yeatman (1959). The most distinguishing features are:

Cephalothorax part of the body is longer than the thorax.

Antennules are of seventeen podomeres.

3. Temminal podomere of endopod of leg 4 with inner seta about twice
the outer in length.

4. Leg 6 is of two podomeres. Distal podomere is with terminal and
sub-terminal setae. '

N -

Cyclops (Diacyclops) hauer! Kiefer (1931)
(Figs. 21-26)

Disgnosis: Cephalothorax of metasoma longer than thorax, urosoma as
long as thorax, cephalothorax broad at 2/3 distance from anterior end, last
thoracic segment: narrow; antennules of seventeen podomeres; caudal rami
longer than last urosomal segment, caudal ramus three times breadth in

length, first (inner) seta of caudal ramus half of second, caudal lateral seta
at 2/3 distance from the proximal end.

Metasoma (Fig. 21) is more long than broad. Anteriorly it is narrow, it is

more broad in the middle. It is longer than the urosoma. Median eye is
located close to the anterior end on the dorsal side. It is round in outline.

The antennules (Fig. 22) are long. Each has seventeen podomeres. Podo-
meres 4 and 7 are nearly equal in length, The same is the case with podomercs
16, 17. Podomere 1 has five setae, four are small and are of the same size but one is
very long, Podomeres 2, 5,12 and 15 have two setae each. Podomere 3 has four
:a'v“' Podomeres 4 and 16 have three setae each, Podomeres 6, 8, 9, 11, 14 and 17
is Il:e‘:?nool‘l:: ;.I'I:h'uw'mwm podomeres 7, 10 and 13 have no seta, Podomere
S 17 other podomeres are nearly equal in length excepting for number

" - Podomere 1 s the longest and podomeres 16 and 17 though smaller

than ome
o .pn:dtm re 1 are equal In length, There are five terminal sotae, median sota i
other four become successively smaller in sizeo.

Paired antennae (Fig. 23) at the anterior end are prominent. Each js com-

posed of four podomeres. Podomere 1 has a long seta on the inner margin havind

small serrations on either side . "
s, one g oute
side. Podomere 2 has a s6ta is in the middle and other at th

short seta on the outer side. Podomere 3 is longer than th
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hae two small and two large setee on the outer side. Two large
it are also progent ot the middle of its distal margin, Podomere 4 has five g._,m-:g-
nal sotae, All are ueequal, Al along the inner margin of podomere 4 small setae
are prosent, he prmsence of long sortsted seta on the podomere 1 and small setae
all along - the inhet matgin of the podomere 4 forms a distinctive feature for the

podomere 2 and

TILELLS

Fitth leg (Fig, 24) is composed of 2 podomeres. It has a seta of moderate
length of the distal marqin of the proximal podomere. The distal podomere has two
wiae, one 18 very long and the other is small. Large seta is slightly curved inward.

Hoth the setae are smooth,

Third endopodite of leg 4 (Fig. 24) has two terminal spines. Inner terminal

tpine longer than the outer,

Caudal rami (Fig, 26) are twice the length of the last urosomal segment.
{ach ramus is nearly throe times the breadth in length. Lateral seta on each ramus
is located ot 2/3 distance from the end, There are four terminal setae. Seta 1 is
one half of the seta 2, while the seta 3 is little smaller than the seta 2.

Locality:  Lahore - Shelkhupura road 10 kms.

Date of collection: October, 1084.

NOTE: Cyclops haueri Kiefer agrees in all the essential features given by

Yeatman (1969), The most distinguishing features are:

1. Cephalothorax part longer than thorax.

2. Antennules are of seventeen podomeres.
4. Terminal podomere of endopod of leg 4 with inner seta twice the outer

in length.
4, Leg b is of two podomeres.
torminal sotae,

Distal podomere with terminal and sub-

Cyclops bicuspidatus Jurinei ssp. nov.
(Figs. 27-32)

of metasoma oval in front; antennules of
fomaere with five terminal setoe; fifth leg of
small with a long seta on out-

Diagnosis:  Cephalothorax part
soventeen podomeres, distal pot

two distinct podomaeres, proximal podomere
tide, distal podomero long with an apical and sub-apical seta, both equal in

longth, outer margin of sub-apical seta serrated; caudal rami equal to last
shdominal segment, ramus lateral sota 2/3 distance from the base; leg 4

andopod, outer terminal seta 1% times than the inner seta.
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Metasoma part of body when viewed from above (Fig. 17) is broadly oy in
front. Median eye which is located close to the anterior end on the dorsal
side is circular in outline.

The antennules (Fig. 28) are large. Each antennule is composed of seventeen
podomeres. Podomeres 5 and 6 are equal in length. Same is the case with
podomeres 16 and 17, Podomere 1 has five setae, one seta is very long. Podomere 4
also have five setae out of them one is very long. Podomere 16 has three setae,
one is large extending nearly to the terminal seta of podomere 17. The other
podomeres have one seta each, Podomeres 2, 3, 5, 6 and 10 are small. Podomere 1

is massive. Terminal podomere have five setae, one is small, two are equal and the
remaining two are larger than the others.

Paired antennae (Fig. 29) at the anterior end are prominent. Each is com-
posed of 4 podomeres. Podomere 1 has a long seta on the inner margin and a short
seta at the outer margin and one in the middle. Podomere 2 has no seta. Podomere
3 is approximately of the size of podomere 2 and has five setae on the outer side,
Podomere 4 is as long as podomere 3 and have five terminal setae, Two are excep-

tionally long and other three are short. Three very small setae are on the inner
margin and one is on the outer side,

Leg 5 (Fig. 30) is composed of 2 podemeres. Proximal podomere is small.
It has a long seta on the distal end. It hardly extends the distal podomere. The

distal podomere has two setae apical and sub-apical, both are equal in length.
Sub-apical seta is serrated on the outer side.

_ Endopodite of leg 4 (Fig. 31) has two terminal setae. Outer terminal seta is
2/3 longer than the inner seta.

. Cau.dal rami (Fig. 32) are equal to the last abdominal segment. Each ramus
is three times the breadth in length. Lateral seta on each ramus is located at 283

dL‘_ance from the end. There are tour terminai setae. Seta 1 is longer than st *
while the seta 2 is the longest.

Locality: Lahore - Sheikhupura road 10 kms.

Date of collection: October, 1984.

WOTE: . ' -
of its sump:ﬁ::,o:; i1 959) has listed, in addition to Cyclops bicuspidatus Two m::
species in Nomr, no LicUsPidatus thomasi S.A. Forbes 1882, a widely distriby
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rteen. The antennule in present species has 17 " '
:,o:, the Cyclops bicuspidatus and its sub—spedesp%(:/cm'sesb?::spasids:z lthresam'.
|t however differ from the two in the nature of 5th leg. The ‘“b'tennina: omafz,
the present collection of this species is claw-like and serrated on one si::ulm
C. picuspidatus and C. bicuspidatus thomasi the terminal and sub-termunal set:e
ore both flexible and smooth.

On the basis of above differences it is being listed as a new sub-species of
Cyclops bicuspidatus viz C. bicuspidatus jurinei.

Genus Mesocyclops Sars.

Diagnosis: Paired antennules large, of seventeen podomeres; fifth leg of
distinct podomeres, proximal large and broad with one seta; distal podomere
with one terminal and one sub-terminal seta.

KEY TO SPECIES

Leg 5 distal podomere with sub-apical seta SMOOth .. .vvwnerensemesrs
Mesocyclops cokeri sp. nov.

Leg 5 distal podomere has sub-apical seta with proximal part serrated . . . - . -
. Mesocyclops forbesi sp. nov.

Mesocyclops cokeri sp. nov.
(Figs: 33-38)
Disgnosis: Cephalothorax part of metasoma |onger;d'aﬂ.m°m:|?"te":;‘:z‘.
latge of seventeen podomeres, last two podomeres .‘”'th hvafl::oppodo:
median eye circular in outline; gental segment long; fl'f?h Ieg::rmmal e
meres, distal podomere with apical and sub-apical setae: {""f; ol
of endopod of leg four not twice 2 long as the outer terminal SpIF=:

. | )
Metasoma (Fig. 33) part of the body is larger 'than tl?e x«:;:nr:al segmen
Median eye at the anterior dorsal end of the body is circular In .

> i osed of seven-
large. Each antennule is comp
o ::: longest. podomere 7, 17 and podomeres 4

- i hortest. Podomere 1 has seven setae,
and | le . podomere 3is thes ‘ _
o 15 are of ec'wa ng‘thare intermediate and two are very short. Likewise podo-
Th are VORY OO _ podomeres 3, g, 9,11, 14 and 15 have one

i 2 and 13 have no
i tae while podomeres 6,7, 10,12,
B 171 i ha\.ve fm:r::‘\ainal setae, two are equally long while the remair

Paired antennules (Fi .
teen podomeres. podomere 16 15
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Last two podomeres of the antennule have narrow

qually short,
ing thrae are equ y ngth of the podomeres,

hyaline plates running atong the antire lo

Flg, 30) at the antarior end are prominent. Each is com.

posad of four podomares, podomare 1 has a small seta at the distal outer margin,
podomare 2 has no sota. podomara 3 hos two satae ot the distal margin, one is long
ond the other i short, podomare 4 has four sotag, all are different in length,

paired antennag (

Fifth lag (Fig. 30) Is reprosentod by two podomeres, 'Thﬂ prqxi.mal podomere
has a long sota on ono sldo having setules on both the margins. The distal podomere
has two setae, one is apical and other Is sub-apical. Apical seta has setules on both
margins from mid region to Its apex, The sub-apical seta also has setules on both

the margins starting at 2/3 distance from the base,

The terminal segemont of leg four (Fig. 37) has two terminal spines. Inner
spine is not twice as long as the outer terminal spine,

Caudal rami (Fig. 38) are larger than the last urosommal segment. Each ramus
is nearly three times the breadth in length, Each ramus has four terminal setae. Seta
2 is more than twice in length of the seta 1. Seta 4 is the smallest of all. Lateral
seta is present at 2/3 distance from the proximal end and has setules. All the
ramal setae have setules,

Locality: Lahore - Sheikhupura road 10 kms,

Date of collection, October, 1084,

NOTE: It is different from the other listed species in the character of terminal
podomere of first antenna, In Mesocyclops edax (S.A Forbes) the hyaline plate has
?C:\umbe; of .sharp notches and in the hyaline plate of Mesocyclops leuckarti
th':u;sn)tt ere is onc'r deep n_otch. In the present species the last two podomeres of

enna are with hyaline plates. These are narrow and run along the entire

Mesocyclops forbesi sp. nov,
(Figs: 3943)

Diagnosis: Ce

¢ Cephalothorax part
of meta i . of

seventeen podomeres, distal soma oval in front; antennule

notches and six terminal smaePOdomere with a hyaline plate with only 3

: caudal rami ment
caud ila seg .
al ramus threo times breadth in length For thias et e
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when viewed from above the metasoma (Fig. 39) part of the body is broad

oval, the length is greater than breadth, Median eye which is located close to the
anterior end on the dorsal side is circular in outline, ‘

The antennules (Fig. 40) are large. In total there are seventeen podomeres,
Podomere 7 and 15 are equal in length. The same is the case with podomere 16 and
17. Podomere 1 has eight setae, one towards the outer margin is very large, Podo-
mere 2 has three setae one is very large, while the other two are.small. Podomeres
3,5,15 and 16 have two setae each. Podomere 4 has five setae, three are lohg and
two are short. Podomeres 10, 13 and 14 are without seta, the other podomeres have
one seta each. There are six setae at the terminal podomere, one is long and five
are small though slightly of different lengths. .

Paired antennae (Fig. 41) at the anterior end are prominent, Each is com-
posed of four podomeres. Podomere 1 has a long seta on the inner margin
extending beyond the terminal podomere. Two short setae at the outer distal mar-
9in. Podomere 2 has a short seta at the outer margin. Podomere 3 is smaller than
the terminal (4) but little larger than the podomere 2. It has three setae at the
middle of its outer margin and also five setae at its distal end. Podomere 4 or ter-
minal has five setae. These are of different lengths. The second seta from the
nner margin is bow-shaped.

Fifth leg (Fig. 42) is composed of two podomeres. The proximal podomere
A% 2 long seta on the inner distal margin. More than half of this seta is covered
"1 setules, It extends about half of the apical seta. The distal podomere has two
“12, one is apical and the other is sub-apical. Apical seta is longer than the sub-

:"{'4: “12. On the outer margin of the distal half of the sub-apical seta is serrated,
' R .
“ #icat seta, however, is smooth.

Caudal rarni (Fig. 43) are longer than the last.urosomal segment. Cach ramus

:':'.ee-. tirmes the breadth in length, Lateral seta on each mmsv.;st |sl Izc;a(:::::o ::t‘:::
" a
- 4 fromm the proximal end, There are four terminal setac. disn seta near the
‘!;-“ S, whiite sena 2 is the longest. In addition there is dorsal mec u:

"3 G531 margin of the ramus. Inner margin of the ramus has setules.

Locatity  (ahore - Sheikhupura road 10 kms.

“a% of Collection: October, 1984,
‘('TE:

The prasent species because of seventeen podomeres in the antennule

Scanned with CamScanner



NISAET AL. BlOLOG|A
134

of first antenna bearing With.hV?”ne plate is included i,
and last two podomeres giffers from all listed species In the nature of hYa"ne
the genus MesocycloPS lts A. Forbes) the hyaline plate of last podomere of first
plate. Mesqcydops e (f .sh.arp notches. Whereas Mesocyclops leuckarti (Claus)
antenna leth a mj-m:,e,‘;hoone deep notch but in the presen.t species the hyaline
:)rlj:t;“;af“r;\)in‘:;‘litifn:te podomere is entire put that of terminal podomere has 3
notches.
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