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Histological Study on the Reproductive Cycle of Coilia nasus
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Reproductive cycle, gonadal development and the spawning period of the Korean anchovy Coilia nasus were
investigated by histologhical observations. Samples were collected at the coastal area of Geumgang dyke which
is connected to Gunsan and Janghang, Korea, from February 2002 to January 2003. C. nasus is dioecious; the
ovary consists of a pair of saccular structure with many ovarian lobules, and the testis consists of a pair of lobular
structure with many testicular lobules and connected to the posterior seminal vesicle. Monthly changes in the gona-
dosomatic index (GSI) began to increase in April when seawater temperature increased and reached the maximum
in June when the ovary was getting mature, the summer season of longer day length with higher water temperature.
The reproductive cycle can be classified into five successive stage in females: early growing stage (February
to March), late growing stage (March to April), mature stage (May to June), ripe and spent stage (June to July),
and recovery and resting stage (July to January): in males, the cycle can be divided into four successive stages;
growing stage (February to April), mature stage (May to July), ripe and spent (June to July), and recovery and
resting stages (July to January). According to the frequency distributions of egg diameters in the spawning sea-
son. C. nasus is presumed to be summer spawning species and polycyclic species to spawn 2 times or more

during the spawning season.
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Fig. 1. Map showing the sampling area.
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Fig. 2. Monthly variations of water temperature and salinity below
the Geumgang estuary dyke (Data from NFRDI).
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Fig. 3. Day length and monthly changes in the mean gonadosomatic
index (GSI) of C. nasus.

Fig. 4. Reproductive organ of the Korean anchovy C. nasus. A,
anus; C, cloaca: R, rectum; Ub, urinarybladder; G, gonad; Vc, ver-
tebra column.
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Fig. 5. Photomicrographs of ovarian developmental phases of C. nasus.
A: Section of ovarian lobules in the early growing stage, with oogo-
nia and oocytes in the perinucleolus stage. B: Oocytes in the peri-
nucleolus stage, with several nucleolus near nuclear envelope and a
yolk nucleus in the cytoplasm. C: section of ovarian lobules in the
late growing stage, with oocytes in the yolk vesicle stage. D: section
of a lobule with oocytes in the yolk stage. E: Section of a lobule in
the same stage, with tertiary yolk granules in the cytoplam. F: sec-
tion of the ovarian lobule in the mature stage, with an oocyte in the
nucleus migratory stage. G: section of the lobules in the ripe and
spent stage, with undischarged oocytes and residual follicle layer. H:
section of the lobules in the recovery and resting stage, with newly
formed oocytes near degenerative oocytes. Abbreviations: DO, degener-
ating oocyte; FL, follicle layer; N, nucleus; NFO, newly formed oocyte;
OG, oogonium; ONM, oocyte in the nucleus migratory stage; OPN,
oocyte in the perinucleolus stage; OY, oocyte in the yolk stage;
OYYV, oocyte in the yolk vesicle stage; PN, perinucleolus; PYG, pri-
mary yolk granule; RFL, residual follicle layer; SYG, secondary
yolk granule; TYG, tertiary yolk granule; YN, yolk nucleolus; YV,
yolk vesicle; ZR, zona radiata. Scale bars=100 um.
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Fig. 6. Photomicrographs of testicular developmental phases of
C. nasus. A, Section of testicular lobules in the growing stage,
with a number of spermatogonia; B,C, sections of the lobules in the
growing stage, with a number of the spermatocytes, spermatids
and cyst cells; D-G, sections of testicular lobules in the mature
stage, with a number of spermatids, spermatozoa and interstitial

cell; H, section of lobules in the ripe and spent stage, with
undischarged spermatozoa; I, section of lobules in the recovery and
resting, with connective tissue and spermatogonia. Abbreviations: CYC,
cyst cell; CT, connective tissue; ISC, interstitial cell; SC, sper-
matocyte; SG, spermatogonium; ST, spermatid; SZ, spermatozoon; USZ,
undischarged spermatozoon. Scale bars=50 pm.
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