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Fig. 2 Stages of ovarian development of Sergia lucens in Taiwan. A, Oogonia (Oo), chromatin nucleolus stage (Cn),
and early perinucleolus stage (Epn); B, late perinucleolus stage (Lpn); C, fat globule stage (Fg), follicle cell (FC); D,
early yolk globule stage (Eyg); E, late yolk globule stage (Lyg); F, migratory nucleus stage (Mn); G, premature stage
(Pm); H, mature stage (M). Scale bar = 0.005 mm.
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1. Oogonia and Chromatin nucleolus

2. Early perinucleolus

3. Late perinucleolus

4. Fatglobule

5. Yolk vesicles

6. Early yolk globule
7. Late yolk globule
8. Migratory nucleus
9. Premature

10. Mature
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Fig. 3 Stages of oogenesis development and oocyte diameter of Sergia lucens.
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Fig. 4 Four stages of ovarian
growth of Sergia lucens
sampled in the coastal waters
off southwestern Taiwan. A,
Immature stage; B, developing
stage; C, partly grown stage; D,
fully grown stage.
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Fig. 5 Distribution of oocyte diameter
of Sergia lucens at different values of
the gonadosomatic index (GSI).
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w0 Ry 51.29% » T 3 A% 58.40% » EEIRFR OUo FHEET H o7 - 8 HERRRIRYME - 2
i o FH Fig. 6 HI&H - GSI AR 3.01 By » gt 10 A4 » AR LRk 22 B (A - 1375 13.30%
BREERIN 4 RiniEmmid o M ARG HE (Table 4) -

Table 1 Developmental stages of the ovary of Sergia lucens in Taiwan

Maturity Morphological characteristics GSl Oocyte diameters Histological characteristics
stage {mm)
Immature Ovaries were small and thin <0.53 0.03~0.18  Oocytes are in oogonia and
stage like a thread; transparent and n=7 n=910 chromatin nucleus stages, early
clear and late peri- nucleolus stages
Developing Ovaries were slightly large, 0.60~2.00 0.03~0.30  Oocytes are mainly in Phase A,
stage yellowish in color; eggs were n=115 n=14,950 yet fat globule stage ,yolk vesicles,
gradually formed; blood vessels early and late yolk globule stages
appeared on the external
membrane of ovary
Partly grown Ovaries were getting longer 2.01~3.00 0.06~0.33  Oocytes are in yolk vesicles stage,
stage and bigger and slight green in n=65 n=8,450 early and late yolk globule stages,
color; eggs were visible with migratory nucleus stage
the naked eye
Fully grown Ovaries were much bigger with > 3.01 0.03~0.30  Oocytes are mainly in premature
stage olive green color; it spread fully n=131 n=17,030 or mature stage, migratory nucleus

stage, yolk vesicles stage and
chromatin nucleous stage

Table 2 Monthly changes in the mean gonadosomatic index (GSI) in the maturing stages of Sergia lucen with

olive-green ovaries

Sa;?rﬁgng Mean G| Percentage of stage (%) gg (l)f
<FG FG YV EYG LYG MN PM M ple
Sep. 1999 1.542%1.047 10.15 18.60 18.60 14.57 1030 27.06 0.00  0.00 24
Oct. 2.207+1.302  13.14 11,10 21.48 1631 1356 16.20  8.21 0.00 38
Nov. 1.986+1.138 13.40 2071 1030  16.42 1427 1627  6.31 1.89 48
Dec. 2.720£1.219  9.04 1527 1824 11.10 1019 2976 469  1.71 53
Jan. 2000 2.624+1.398  9.34  12.87 1191 2973 1659 8.42 11.14  0.00 48
Feb. 2.350£1.269 10.50 19.39 19.12 1934 12,09 1235 3.52  3.67 48
Mar. 2.484x1.256 10.29 1529 2535 16.87 10.67 1426 7.28  0.00 48
Apr. 2.817+1.197 838 1511 19.25 20.88 1593 1281 7.62  0.00 48
May 2.643+£1.053 892 2273 1190 2051  23.65  8.46 3.82  0.00 94
Jun. 2.488+1.133 916  11.92 18.48 16.87 10.54 19.23 11.76  2.03 44
Jul. 2.482+1.208 9.00  16.49 20.83  16.94 2625  4.31 417 0.00 37
Aug. 2.667+1.089 9.54 13.87 1591 2773 2166  4.26 207 495 34
Sep. 1.923£0.934 8.60 17.86 18.73  21.59  21.48  2.32 5.42  0.00 30
Oct. 1.579£0.846 11.46  25.14 14.86 1831 21.34  8.85 2.74  0.00 30

<FG, Pre-fat globule stage; FG, fat globule stage; YV, yolk vesicles stage; EYG, early yolk globule stage; LYG, late yolk
globule stage; MN, migratory nucleus stage; PM, premature stage; M, mature stage.
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Table 3 Monthly changes in cocyte diameter of mature Sergia lucens in Taiwan

Number of matured

Oocyte diameter (mm )

Sampling months

female examined 0.03 ~0.12 0.15 ~ 0.24 0.27 ~0.36
Sep. 1999 24 25.0% 50.0% 25.0%
Oct. 38 13.6% 50.1% 27.3%
Nov. 48 25.0% 41.7% 33.3%
Dec. 53 18.5% 22.2% 59.3%
Jan. 2000 48 20.8% 45.8% 33.3%
Feb. 48 25.0% 33.3% 41.7%
Mar. 48 8.7% 60.9% 30.4%
Apr. 48 8.7% 47.8% 43.5%
May 94 12.5% 62.5% 25.0%
Jun. 44 16.7% 41.7% 41.7%
Jul. 37 5.6% 50.0% 44.4%
Aug. 34 18.7% 56.3% 25.0%
Sep. 30 20.0% 53.3% 26.7%
Oct. 30 13.3% 60.0% 26.7%

Table 4 Monthly changes in the ratio of mature Sergia lucens in Taiwan

Month Matured Total Percentage Loaction
females(A) females(B) [(A)(B)] *100
Sep. 1999 20 143 13.99 Tung-Kang
Oct. 53 154 34.42 Tung-Kang
Nov. 263 788 33.38 Tung-Kang
Dec. 299 583 51.29 Fang-Liao
Jan. 2000 158 361 43.77 Fang-Liao
Feb. 286 560 51.07 Tung-Kang
Mar. 351 601 58.40 Tung-Kang
Apr. 249 693 35.93 Fang-Liao
May 666 1401 47.54 Tung-Kang
Jun. 400 719 55.63 Tung-Kang
Jul. 225 732 30.74 Tung-Kang
Aug. 68 264 25.76 Tung-Kang
Sep. 85 583 14.58 Tung-Kang
Oct. 81 609 13.30 Tung-Kang
h ~ ESHAHEE R - F Table 4 thig{E A A B RIECHMER - DI

IO B AR B (Fig. 7) - BB 3RAE
1999 £ 9 H& 2000 4 10 A > JIRHEARKE
ISR - B4R 0.03 ~0.15 mm » 5 g
5 0.18 ~0.33 mm - FHELT]H] > B0 EARIRA T
8 A G BRI T Ry » N B AR SRR DAY

th GSI KI? 3.01 ZARAS 3 #T i R4 Fig. 6 Fie
GSI Kf* 3.01 B » 35U 12 H ~ 4 B 7 A
R - BURIERR IR (R R
IN - Kt B Fig. 6 B Table 2 7 SF#) GSI » aJ#t
HIIERRR SRR GHEN 12 ARZ4F 8
H o
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Fig. 6 Monthly changes in the ratio of mature females of Sergia lucens in Taiwan.
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ABSTRACT

In this study, we investigated the ovarian development of a sergestid shrimp (Sergia lucens) in the coastal
waters of southwestern Taiwan by histological methods. Data were collected including ovarian characteristics,
state of oogenesis, and the gonadosomatic index (GSI). In total, 8191 individuals were collected between
September 1999 and October 2000. The seasonal change of maturity was observed in 2820 specimens using
histological analyses.

Four phases of ovarian development were determined using the GSI. Oogenesis was divided into ten stages,
which ranged from immature to ripe. No mature eggs were found when the GSI was < 0.53. When the GSI was
0.60~2.00, 2.01~3.00, and > 3.01, 4.47%, 24.41%, and 39.88% mature eggs were found, respectively.

All female shrimp possessed ovaries with maturing or mature eggs throughout the year. Seasonal changes in
the GSI showed three peaks in April, July, and December. Consequently, the study concluded that Sergia lucens

in this area spawns year-round, but mainly from April to July.
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