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The larval development of Pammphiascella vararensis(T. Scott)
(Copepoda: Harpacticoida: Diosaccidae) reared in laboratory:
I1. Larvae development of copepodid stages
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The complete postembryonic developments of copepodid stages of Paramphiascella vararensis T. Scott
(Copepoda: Harpacticoida) are described and illustrated based on specimens cultured in laboratory. The copep-
odites of P. vararensis feed on powder of one of green macro-algae species Ulva pertusa. Developmental time
from copepodid stage to adult (copepodid stage) is about 15 days with culture conditions of 33—34 ppt of salin-
ity, 22-23°C of temperature and feed on algae powder. Sexual characters of the species are distinct on the
copepodid stage. Sexual characters appear in size, antennule, pereiopods of second and bases of the fifth and
sixth legs. Males are considerably smaller than females in size. In the antennule, the fourth segment of the male
extremely is modified and swollen for female. In the segment number of the endopod of second pereiopod,
female has 3 segments while male bears 2 segments. The female has 3 setae while the male bears 2 setac on
the inner lobe of basis of fifth leg. In the basis of sixth leg, the female has 2 setae while the male has 3 setae.
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Paramphiascella vararensise V719 copepodid FA71& AR
v}, 28] 2 A VI copepodid”’] & ARG 22~23°CY LEX7
olA A I copepodid $+-71914 Al V copepodid FA715 AA
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H| I copepodid 747 |(Figs. 1-A, H, Fig. 2-N, Figs. 3-L, O,
R, Fig4-I)

A7 290 Lm(288~294 pm)
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B 229 upgE duie] F Y] #& FEE VKA, WS ¥
GRole F gz 22 i) 7 ARE Zevh a2, ¢t
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Table 1. Morphological characters in copepodid stages of Paramphiascella vararensis (T. Scott)

Stage CI CIl CIl CIV($/T) CV(%/7) CVI($/%)

Body length(um) 290 316 317 464/435 553/536 816/723

Cephalothoracic Seg. 3 4 4 4 4 4

Abdominal Seg. 2 2 3 4 5 5

Antennule

No. of Seg. 5 6 6 7/8 8/9 8/9

No. of total setae 9+1A 15+1A 19+1A 22+1A/25+1A 29+1A/28+1A 31+1A/31+1A

Antenna

basis 1 1+18 1+1S 1+18S 1+18 1+18

endopod 3 2 2 2 2 2
3G+1S 3G+2S 3G+2S 3G+2S 4G+28 4G+28

exopod

1st Seg. 1 1 1 1 1 1

2nd Seg. 2 2 1 1 1 1

3rd Seg. - - 2 2 2 2

No. of total setae 3 3 4 4 4 4

Caudal

Armature 2 4 5 5 5 6
1B+1S 1S 28 28 A 28

A: aesthetasc, B: bifurcated seta, G: geniculated setae, S: spine, Seg.:

segment, number alone: setae.
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Table 2. Morphological charcters in copepodid stages of Paramphiascella vararensis(T. Scott)

Stage CI CH CIlI CIv (0% CVI
pereiopod basis I 18 28 28 2S+h 2S+h 2S+h
endo. No. of Seg. 1 2 2 2 3 3
1st Seg. 1G+38 18 1S 1S 18 1S
2nd Seg. - 1G+2C+28 2G+1C+28 2G+1C+28 18 ‘ 1S
3rd Seg. - - - - 2G+2C 2G+2C
exo. No. of Seg. 1 2 2 2 2 3
1st Seg. 1G+1C 1 1 1 1 1
2nd Seg. - 1G+1C 1G+1C 1G+1C 1G+1C+1 1
3rd Seg. - - - - - 1G+1C+1
pereiopod basis IT 1S+h 1S+h 1S+h 1S+h 1S+h 1S+h
endo. No. of Seg. 1 2 2 3/2 32 32
1st Seg. 5 1 1 1 1 1
2nd Seg. - 4 5 173428 1/3+28 1/3+1S+1P
3rd Seg. - - - 4/- 4/- 4/-
exo. No. of Seg. 1 2 2 3 3 3
1st Seg. 3428 18 18 1S 18 1S
2nd Seg. ' - 3+1S 4428 1+1S 1+18 1+18
3rd Seg. - - - 3+2S 3428 3428
pereiopod basis III 1S+h 1S+h 1S+h 1S+h 1S+h
endo. No. of Seg. 1 2 2 3 3
1st Seg. 5 1 1 1 1
2nd Seg. rudim- - 5 6 1 1
3rd Seg. entary - - - 5 5
exo. No. of Seg. 1 2 2 3 3
1st Seg. 3+18 1S 18 1S 18
2nd Seg. - 3 5+28 1+1S 1+18
3rd Seg. - - - 4+28 4+28
pereiopod basis IV 1S+h 1S+h 1S+h 1S+h
endo. No. of Seg. 1 2 3 3
1st Seg. 5 1 1 1
2nd Seg. - 5 1 - 1
3rd Seg. rudimentary - - 4 4
exo. No. of Seg. 1 2 3 3
1st Seg. 5+28 1S . 18 18
2nd Seg. - 6+2S 1+18 1+18
3rd Seg. - - 5+28 5+28
basis of the fifth leg rudimentary 1S 1S 1S
outer lobe 5/5 5/5 5/5
inner lobe 372 4/2 52
basis of the sixth leg

rudiment 2/3 3/3 3/3

endo: endopod, exo.:exopod, number alone: setae, h: hairy setae, P: process, G: geniculated setae, C: claw-like setae, */*: $/8, S: spine
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Fig. 1. Paramphiascella vararensis (T. Scott). dorsal view (A, stage T; C,
stage II; E, stage III; F, female of stage IV; J, male of stage V; S, male of
adult; T, female of stage adult; U, female of stage V; V, male of stage V),
antennule (H, stage I; I, stage II), third pereiopod (D, male of stage V; N,
female of adult; Q, stage II), basis of the fifth leg (K, stage IIT; L, female
of stage IV; M, male of stage IV; O, female of adult; P, male of stage V; R,
female of stage V; W, male of adult), basis of the sixth leg (B, male of
stage IV; G, female of stage IV), Scale bars; 0.05 mm (V: 0.1 mm).

X IV copepodid 7447 | (Figs. 1-B, F, G, J, L, M, Figs. 2-C,
D, I, L, Figs. 3-E, M, Figs. 4E, H, N, P, Q, W)

A7 97 464 um(456~480 pm)

2R 435 um(432~438 pm)
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Fig. 2. Paramphiascella vararensis (T. Scott). antennule (A, female of stage
V; B, male of stage V; C, female of stage IV; E, stage III; I, male of stage
IV; Q, female of adult; S, male of adult), antenna (D, male of stage IV; K,
stage III; L, female of stage IV; M, female of stage V; N, stage I; O, male
of stage V; P, male of adult; R, female of adult; T, stage II), basis of the
sixth leg (F, female of stage V; G, female of adult; H, male of stage V; J,
male of adult), Scale bars; 0.05 mm.
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2 Ho glow, F HA nir)e] vigE sEgAlElels ¢ &
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Fig. 3. Paramphiascella vararensis (T. Scott). caudal armatures (A,
male of adult; B, female of stage V; C, male of stage IV; D, female of
adult; G, male of stage V; I, stage III; J, stage II; K, female of stage
IV; O, stage I), third pereiopod (E, male of stage IV; H, female of
stage V; L, stage I; N, stage III), spermatophore (F, male of adult),
first pereiopod (M, female of stage IV; P, stage II; Q, stage III; R,
stage I), Scale bars: 0.05 mm.
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H| V copepodid 77| (Figs. 1-D, P, R, U, V, Figs. 2-A, B,
E, M, O, Fig, 3-H, Figs. 4-C, D, U, V)
A7 oA 553 um(528 ~564 um)
%71 536 um(528 ~552 pum)
oF, & BEolA T84 (Figs. 1-U, V)& 4719 )& =o ¢l
om, B4 5749 R Hof At AR A 1 S (Fig. 2-

Fig. 4. Paramphiascella vararensis (T. Scott). first pereiopod (A,
male of adult; B, female of adult; C, male of stage V; D, female of
stage V; E, male of stage IV), second pereiopod (F, stage II; G,
female of stage V; H, male of stage IV; I, stage I; J, male of stage V;
K, stage IT; L, female of adult; M, male of adult; N, female of stage
1IV), fourth pereiopod (O, stage III; P, female of stage IV; Q, male of
stage IV; R, stage II; S, male of adult; T, female of adult; U, male of
stage V; V, female of stage V), third pereiopod (W, female of stage IV;
X, male of adult), Scale bars; 0.05 mm.
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Mol ml)Z Ho] lon, o & BFA v #A Wil 2t
RE zheth & ¢ & BFA A 2 749 WA (Figs. 2-M, O)
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M| (copepodid VI F4871: Figs. 1-N, O, S, T, W, Figs. 2-
G, J, P, Q, S, Fig. 3-B, Figs. 4-A, B, L, M, S, T, X)

A -
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o] A&l 2R ZVF Paramphiascella vararensis®] 735, 1~V
A copepodid A7 &S ZH HEX B B0 E 7} GAE
2E3= Ao] 7Fs3kdt). copepodid F-87 1M E S5 B
Ae] o] HEsR o, Al 1 copepodid F-471ME F F4
o] 3mjt], Eo] 2 ulr)o] 2, A 1I copepodid F-A719I = FF
o] 4uit] 2 A VI copepodid 8717 SAH YL, BHL A
Iz} Al 11 copepodid 48716141 2 wlt]e] X2, A I copepodid H
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Harpacticoida S &3l= T2 4 &3} A7le W¢ g
H], Amciridae 9] Nitocra spinipes(Abraham and Gopalan, 1975)
= 2 A 717} wi$ g}t Al 1 copepodid 871914 A #3817t o]
oA ™, Canthocamptidae 9] Canthocamptus mirabilis(lto and
Takashio, 1981)2] A%+ A 11 copepodid 3871414, Mesochra
aestuarii(Dibbern and Arlt, 1989)= A V copepodid 4 7]lA]
A B3}7} o] 20| t}. Harpacticidae #Hol| 3= Harpacticus
sp.(Walker, 1981), Tigriopus japonicus(Koga, 1970)¢} Tisbidae 3+
9] Tisbe furcata(Johnson and Olson, 1948), Scutellidium pate-
latum(Branch, 1974) 22]3L £ J75 Paramphiascella vararensis
59 FE94= Al IV copepodid FA37]1914], Tisbidae ol &
= Tisbe holoturiae(Park, 1976), Cletodidae 2] Cletocamptus
retrogressus(Bourguet, 1986), Longipediidae ¥+ Longipedia americana
(Onbe, 1984)52] FE& A V copepodid 471914 A &3}/
o]Fo|ZIt}, Diosaccidae ol &8s B A7%<%) Paramphiascella
vararensis®] % E3H= A IV copepodid 471004 #2=%0,
A1 &2 A 2 FA, A S FA 2AL A 6 FAN 2 5F
< B F U8t Al 1| E4L 7] 4R A 1 Eo) w3 o
A FAHeH, LA Al WA vl A wit] Aol A
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£ 7K, £3& yle FRE k.

o]’ dollx &3 & nlel Zo] Harpacticoida £ Wolxe] zk {4
GA% FEAS A 2 A B3 As 22 Ul &3
€ S04 dEAHY Aol o™ 22 & YA = tha Afo]
& Hojz AL ¢ F ARt 53] £ Fo] &3 Paramphiascella
%8 X33 Diosaccidae ol &3l FE] AT &3 A
T7F BES AAo|BE 22 &, 22 I vjelAY] RS vl
HEZL 2319t oot 22 AL 2] vlw A
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