Korean J. Malacol. 30(2): 107-116 2014
http://dx.doi.org/10.9710/kjm.2014.30.2.107

8357} A exNd, Corbicula papyracea (Heude) ¢
H A Al

Reproductive Ecology of the Freshwater Marsh Clam, Corbicula
papyracea (Heude) in Bukhan River

Dae-Hee Kim, Wan-Ok Lee and Jun-Sang Lee'

National Fisheries Research and Development Institute, Inland Fisheries Research Institute, Gapyeong 477-815, Korea
]Department of Biology, Kangweon University, Chuncheon 200-701, Korea

ABSTRACT

Gonadal development and maturation mechanism were studied on the freshwater marsh clam Corbicula
papyracea (Heude), which is the endangered species in Korea. The specimens were collected in the rearing
ponds and waterway of NFRDI in Gapyeong-gun, Gyeonggi-do from January to December 2004, and then
investigated by condition factor, relative growth, gonadal development phases and gonad histological characters
based on 30-50 individuals every month. Comparing with the freshwater marsh clam, C. papyracea is small, light
olive brown shell and violet interior. The hermaphrodite individuals of C. papyracea take an internal fertilization and
fertilized eggs are stored in the foster-sack in the gills, then the hatched juveniles are released outside after an
ovoviviparous process. The average water temperature of inhabit area was in range of 1.8-27.0°C and usually took
great effects on the gonad maturation of C. papyracea. The condition factor ranged from 0.14 to 0.21 throughout
the year, which was the lowest during winter season (December-February), and gradually increased to the highest
value of 0.21 in May. The ratio of meat weight to total weight was 25.9-38.7%, indicating the similar trend with
condition factor. The highest values of condition factor and the ratio of meat weight appeared 1-2 months later than
gonadosomatic index reached the peak value, it was probably because that the ovoviviparous eggs would spend a
long period before hatching from the foster-sack in the gills. To synthesize the characters of meat weight, condition
factor and gonad development by histological study, reproductive cycle of C. papyracea could be divided into five
successive stages: multiplicative stage (December to February), growing stage (February to May), mature stage
(June to August), spawning stage (August to November), recovery stage (November to December). The smallest
shell length of matured C. papyracea was 12.6 mm, and individuals, larger than 16 mm, was formed the nursery in
the gills.
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Fig. 1. Location of the study area and sampling sites.
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Table 1. Sampling numbers and measuring characteristics of Corbicula papyracea used for gonadal development

investigation (Mean + SD) in 2004

Date Numbe.r shell length  shell height shell width total weight flesh weight shell weight
of shellfish (mm) (mm) (mm) (2 (2) (g

Jan. 10. 45 14.99 + 3.72 12.79 £ 3.25 7.74 + 1.85 1.13 + 0.74 0.29 £ 0.17 0.79 + 0.43
Feb. 10. 50 17.00 + 3.99 14.62 + 3.52 8.12 + 1.94 1.65+ 1.05 0.35 + 0.21 1.02 + 0.64
Mar. 15. 50 16.48 + 2.43 14.09 + 2.01 8.43 +1.30 1.29 + 0.56 0.30 + 0.14 0.79 + 0.38
Apr. 11. 50 14.52 + 2.98 12.55 + 2.64 7.29 + 1.47 0.92 + 0.52 0.27 + 0.17 0.49 + 0.26
May 12. 30 15.25 + 1.38 13.23 £ 1.15 7.92 + 0.69 1.04 + 0.25 0.34 £ 0.09 0.67 + 0.32
Jun. 13. 44 17.13 £ 3.18 14.61 £ 2.76 8.95 + 1.62 1.47 + 0.74 0.46 = 0.27 0.73 + 0.36
Jul. 11. 50 13.68 + 2.83 11.38 + 247 6.90 + 1.61 0.73 + 0.56 0.20 = 0.16 0.37 + 0.28
Aug. 11. 50 14.75 + 3.21 12.37 £ 2.70 7.40 + 1.77 0.93 + 0.57 0.28 + 0.17 0.50 + 0.33
Sep. 10. 50 16.73 + 4.08 14.19 + 4.03 8.34 + 2.22 1.54 £ 0.95 0.54 £ 1.23 1.32 + 0.23
Oct. 14. 50 14.21 + 4.02 12.08 + 3.42 7.13 + 230 1.00 + 0.68 0.34 £ 0.09 0.92 + 0.27
Nov. 26. 50 14.90 + 3.54 12.71 + 3.21 7.59 + 1.86 1.12 + 0.67 0.39 = 0.10 1.04 + 0.25
Dec. 10. 50 14.94 + 4.08 12.90 + 3.58 7.59 + 2.15 1.18 + 0.81 0.26 + 0.20 0.73 + 0.51
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Fig. 3. Relationship between shell height (SH), shell width (SW), total weight (TW), meat weight (MW) and shell
length (SL) of Corbicula papyracea.
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Fig. 4. Histologiclal identifications of the gonad stages in Corbicula papyracea. A: multiplicative stage, B:
growing stage, C-D: mature stage, E: spawning stage, F: recovery stage. lu: lumen, ef: egg follicle, fe:
fertilized egg, me: maturation egg, oc: oocyte, sc: spermatocyte, sg: spermatogonium, st: spermatid.
Sclae bar =50 pm.
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Fig. 7. Histological identifications in the brood pouch of Corbicula papyracea. A-B: early developmental stage,
C-D: late developmental stage, E: release stage, F: recovery stage. db: demibranch, lu: lumen, eg:
embryogenesis, fe: fertilized egg, gc: glochidia, me: maturation egg, st: spermatid. Sclae bar = 50um.
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