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Gonad Development and Gametogenic Cycle of the
Pen Shell, Atrina pectinata (Bivalvia: Pinnidae)
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Gonad development and the gametogenic cycle of pen shells, Atrina pectinata, collected from November
2004 to October 2005 in the coastal waters of Jangheung, Jeollanam-do, Korea were investigated histologically.
The clams are dioecious. The gonads consist of a number of gametogenic follicles. The sex ratio (+:3)
was 1:1.2. The gonad index (GI) reached a maximum in May and a minimum in July. The condition
index (CI) reached a maximum in April and a minimum in June. The gonadosomatic index (GSI), GI
and CI all increased with gonad development. The gametogenic cycle of the clam could be divided into
five stages: the degenerative/inactive (August to October), early active (November to March), late active
(December to April), ripe (May to June) and spent (June to July) stage.
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MAIAX| == (Gl: Gonad index)

GI= ot} 2ol Eversole (1997)8] W& dY 5738}
o] &3lrh A EE B AN ML TEIAE
(In), 271847 (Ea), 371847 (La), ¥57] (Re), BE &
§3}7] (SD)9] sTAIR vFa vl 2 AR e diste] TAE
Z 4% (In=1, Ea=2, La=3, Re=4, SD=0)% ¥
e g - WA AAFE FEAo
(In WA Fx1)+(Ea NAG5*2)+(La WA Fx3)

+(Re NAFx4)+(SD A 5%0)
4 AL AR S

Gl=

H|2tE (CI Condition index)
Cli ot e W& o) &3t |23ttt

OZ‘:/I]:
CI= =35 % (8)

= X
2}78'3 (mm) 1,000

[ Z+2X| 4= (AMI: Adductor muscle index)
AMIE o} 2] "8 o] &3l ALlslH .

H 22 A (g)

AMI= —
55 (g)

%100
2
o -
ZALN ARE-E 5947RA] Foll A A ae] ezt Bl

e} 44 %) 399

719} B3l7)12 veht -4 3E0] ol NNAIE A9
48070 A 71s-d AL 2187 A|, AL 26270 A 2 A
ek A9 HES HEF 1:1.2002 YEKTH (Table 1).

GSlel & s}

GSle &Y AF 590 25472 7P ZSkAIRE o] % F4
8] ZHaxste] gl 5022 7 w2 ghE UEA, A
7505 590 2452 713 Ehow, 8ol 4622 THF B
s e (Fig. D).

MAl L 9| HEY Ha}
ANzAE AR ZABEE 8% B
F A3, vhd AaE BT g4 AdTxE FAH

Aom, 2 ol WA HLHHE BAE 5 9
e

AAL R 2R Yo BRE A%, Wg
B7), 271837, FNBA7), 947, 1 2 HabrlE PR
2 & AU

BB 7)0) WA A e Arle FHoE w7

o2 YA ATk (Fig. 24A).

Z7184 710 Aad g WAL ZANE &g Ako] <]
AgzA o] HAt ASHA A & HIZA 7] HE
F7rHE e, F8Ev| 7 AR EANA -9 T20°] 7t
TS R Bole A A2 (oogenic follicle)
He wal FYUAEED ZVGRAZEE] Wddta A
=Hl, o] Al7]e] F2 FEFH= dEAXELS A% 20pm
Wele) A7)z 3871 AXAuel 52l <18 7H &
o] FEE AA gAY 3o =
(spermatogenic follicle) B oA tFEE] JAMELEH A
BRAZES E733 wjEgdSs 388 5 AU Fig.
2B).

B30 gH e G g Ag

4 grobd Ao, el AALe Z71Eo} YT

Table 1. Specimen number for analysis and sex ratio of the pen shell, Atrina pectinata

Month Total individuals Females

Number of nonsexualization

Males Sex ratio

(SD 1l/In)

25 Nov. 2004 50 18 32 1:1.78 -
23 Dec. 50 16 34 1:2.13 -
27 Jan. 2005 49 23 26 1:1.13 -
28 Feb. 49 20 29 1:1.45 -
25 Mar 50 19 31 1:1.63 -
28 Apr. 50 29 21 1:0.72 -
27 May 50 24 26 1:1.08 -
27 June 50 26 24 1:0.92 -
22 July 50 24 26 1:1.08 -
19 Aug. 46 19 13 1:0.68 0/14
15 Sep. 50 - - - 32/18
20 Oct. 50 - - - 34/16

Total 594 218 252 1:1.20 114

*In, Inactive stage; SD I, Spent and degenerative stage II.
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Fig. 1. Monthly variation in gonadosomatic index (GSI) of
the pen shell, Atrina pectinata. In, inactive stage; SD II, spent
and degenerative stage II. Vertical bar: SD.
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Fig. 2. Photomicrographs on gonad development of the pen shell, Atrina pectinata. A, Inactive stage; B, Early active stage.
Oogonia and previtellogenic oocytes appear along the oogenic follicle wall in the ovary. And notice spermatogonia near
the follicle wall in the testis; C, Late active stage. Vitellogenic oocytes with egg stalk attached to the follicle wall. A
number of spermatocytes and spermatids identified near the lumen; D, Ripe stage. Notice round or oval oocytes in the
lumen. Basophilic sperm bundles occupied in the lumen; E, Spent and degenerative stage I; F, Spent and degenerative

stage II; Gf, gametogenic follicle.
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Table 2. Monthly variation in gonad develogpment stage of the pen shell, Atrina pectinata. Ea, carly active stage; In, inactive
stage; La, late active stage; Re, ripe stage; SD I, spent and degenerative stage I; SD II, spent and degenerative stage Il

Sex Female (%) Male (%)
Month In Ea La Re sDI sDil In Ea La Re sDI SDI
Nov. 2004 - 100 . 71 29
Dec. . 44 56 56 44
Jan. 2005 . 70 30 68 32
Feb. . 35 65 62 38
Mar . 53 47 . 81 19 .
Apr. . . 69 31 . 95 5
May . . . 100 100
June . . . 65 35 54 46
July . . . 8 92 . . . 4 96
Aug. 42 . . . 58 . 52 . . . 48
Sep. 36 . . . . 64 36 . . . . 64
Oct. 32 68 32 . . . . 68

Qe 49 95%)° 71 He HEE Velhgon, &)=
540 F2 Ao, By 9 gilrle 79 96%) 7HE
E2 HE2 YERT(Table 2).
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Fig. 3. Monthly variation in gonad index (GI) of the pen
shell, Atrina pectinata. In, inactive stage; SD II, spent and
degenerative stage 11, Vertical bar, SD.
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Fig. 4. Monthly variation in condition index (CI) of the pen
shell, Atrina pectinata. In, inactive stage; SD II, spent and
degenerative stage II; Vertical bar, SD.
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Fig. 5. Monthly variation of adductor muscle index (AMI)
of the pen shell, Atrina pectinata. In, inactive stage; SD II,
spent and degenerative stage II; Vertical bar, SD.
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