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Gonadal Development and Reproductive Cycle of the
Sand Snail, Umbonium thomasi

Ju Ha LEE*
School of Life Science, Jeonju University, Jeonju 560-759, Korea

Although Umbonium thomasi is one of marine mollusc (Archaeogastropoda: Trochidae) inhabiting the sands in the intertidal zone
of the west coast of Korea, aspects of its reproductive biology are still not too well known. Reproductive cycle, gametogenesis, and
first sexual maturity of U. thomasi collected at the west coast of Buan-gun, Jeollabuk-do, Korea were invstigated monthly from
January to December 1999. U. thomasi was dioecious, and an oviparous. The gonad was placed in the rear of the flesh part in the
spiral shell. The external colors of the ripe ovary and testis appeared to be green and milk-white or yellowish white, respectively.
Meat weigh rate peaked in July (37.5%). And then the value sharply decreased in September (28.3%), thereafter, gradually increased
in November (31.7%). Fully ripe oocytes were approximately 100~ 110 ym in diameter, and their cytoplasm contained a great number
of yolk granules. Based on the monthly changes of the gonadal development, gametogenesis, and meat weight rate, the reproductive
cycle of U. thomasi could be devided into five successive stages: early active (November to April), late active (February to May),
ripe (April to August), spawning (July to October), and recovery (September to February). Gonadal development and spawning were
closely related to the seawater temperature, the main spawning occurred in September when the temperatrue reached above 24.2C.
Individuals of 4.4 mm and less in shell height could not take part in reproduction in both sexes. Percentages of first sexual maturity
of female and male shells ranging from 5.5 to 6.4 mm were 55.0% and 61.9%, respectively, and 100% of those over 7.5 mm in shell
heights in both sexes participated in the reproduction.
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€ AM#uleF (Umbonium thomasi)& S-2uhehe] Asigt X2 o gk
Fxdtogt Mgt vY92F (Umbonium costatum) Bt &
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Fig. 1. Photomicrographs of the gonadal stage of the female sand snail, Umbonium thomasi. A, transverse section of
the oogenic follicles in the early active stage in January. Note a large number of proliferating samll oogonia
and a few early growing oocytes along the follicular walls. B, section of the follicles in the late active stage
in March. Note growing oocytes and an egg-stalk of oocyte connected to the follicular wall. C, section of the
follicle in the ripe stage in June. There are a great number of mature oocytes in the oogenic follicle. D, section
of the follicle in the same stage as above in July, A great number of yolk granules were evenly distributed
in the cytoplasm of the ripe oocyte. E, section of the follicle in the spawning stage in September. A few ripe
undischarged oocytes, developing oocytes, and oogonia still remained in the follicle after spawning. F, section
of the follicle in the recovery stage in October. Eosinophilic granular cells, mesenchymal tissues, oogonia, and
early growing oocytes appeared in newly formed oogenic follicles. Scale bars=20 ym (D) and 40 um (A, B,

E, F).
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Fig. 2.

Photomicrographs of the gonadal stage of the male sand snail, Umbonium thomasi. A, transverse section of

the spermatogenic follicles in the early active stage in January. Note a number of proliferating spermatogonia,
eosinophilic granular cells, and mesenchymal tissues in the follicles. B, section of the follicles in the late active
stage in March. Note the multiple layers composed spermatogonia, spermatocytes, and spermatids. C, section
of the follicles in the ripe stage in July. Countless spermatozoa occupied the majority of the follicular lumen.
Note the various stage of the cells under spermatogenesis. D, section of the follicle in the same stage as above
in July. E, section of the follicle in the spawning stage. A few undischarged spermatozoa and spermatogenic
cells in various developmental stages still remained in the follicle after spawning. F, section of the follicles in
the recovery stage in October. Eosinophilic granular cells, mesenchymal tissues, and spermatogonia appeared
in newly formed spermatogenic follicles. Scale bars=20m (A, B, D, E, F) and 40 ym (C).
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sand snail, Umbonium thomasi and the mean seawater
temperature from January to December, 1999.
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Table 1. The relationships between shell height and sexual
maturity of the sand snail, Umbonium thomasi

Shell Female Male

heicht No.of  No. of . No.of  No. of .
(oo individuals individuals &)Y individuals individuals M?;‘;;“y

examined  matured examined  matured

35~44 20 0 0 18 0 0
45~54 18 6 333 20 7 350
55~64 20 11 550 21 13 619
6.5~74 23 19 826 21 18 85.7
75~84 20 20 100 17 17 100
8.5~9.2 19 19 100 18 18 100
Total 120 75 115 73

Yetddth 28y 43 55~64 mme AAZAMES 4R 550%,

F2 619%7F AL FQAeH, 7.5 mm o dAIAE @
23] 100%7F AP Fefste Lo =YL #RE F
A

]
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Boolootian et al. (1962) WA FE9 &S ZA 3714
£33 Z 134 24 9% AFEe F, = 2 A FAEd 271L
A A@ste FA ATF, FEY £ sHgel AlFstd ogd
ol B ZA Addle FA MeEEoz FEI v vt £
A A4e dF 13 A#ste £ (Kim and Yoo, 2001; Lee,
2001), 23} Aegrsle= 2 (Shibata, 1993; Noda et al, 1995, Kim



Asugnse 44 Fas 4477

et al, 1999; Lee, 1999), Z8]1 33) Agale £ (Sarasquete et
al, 1990) 5 ©¥g Aoz A o A4 X FEY AT
A71E o8 7kA] 7389 F #8459 HF (Taki, 1949), 254
(Simpson, 1982), A2]& $X (Glovani and Diana, 1994), 4]
S FAEC] o] &hol & Holo FHE (Jara-millo and Navarro,
1995), dl4=¢] &% (Brousseau, 1995) 59 9%& We Aoz
A o,

Umbonium spp.¥] 4% £ AAFEH vpR7HARZ A
A 719} AAd3 7t A wet e, Sedns (U mo
niliferum)< A At@Eod A% (37 45 (Mg - T,
1980), 94 U. vestiarium& 3HA 4@F02 IA 43 13
g Abe3tt) (Berry and Zamri, 1983; Berry, 1987). 3% Shibata
(1993)& &vjdn% (U giganteum)d) A% A9 13], A9
134 A& 23 Adste o2 Bud vl o™, Noda et al
(1995)& Y3 (U costatum) = 95 23l¢) A Agdgdx
314t (Table 2).

Table 2. Comparsion of the spawning seasons of Umbonium
spp. in different geographic locations

Reference

NE, TIL (1980)

Species Spawning seasons Location

moniliferum  Oct.~Dec. Fukuoka, Japan

vestiarium ~ Mar.~May Penang, Malaysia Berry and Othman
(1983)

vestiarium ~ Mar.~Aug. Penang, Malaysia Berry (1987)

giganteum  Apr.~Jun. and Kujukuri Coast, Japan Shibata (1993)
Dec.~Jan.

costatum  Jun.~Jul. and Hakodate Bay, Japan Noda et al. (1995)
Sep.~Oct.

thomasi Jul~Oct. Buan, Korea Present study

MR LFY AL, 72 Fsol AFEHe ¢8FH A5 A
7 YER 7] AlEbste] 422.0] 254CQ 799l 4% A @
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