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Reproductive cycle and growth of the sandy beach clam, Macridiscus

melanaegis, in Suttsu, southwestern Hokkaido, Japan
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Abstract

This study aimed to develop a standard method of resource management of the sandy beach clam,
Macridiscus melanaegis, by examining its reproductive cycle and the relationship between age and growth
of individuals in Suttsu, southwestern Hokkaido, Japan. Histological observations of the gonads indicated
that this clam has one spawning season per year in August. Mature clams had shell lengths of at least 23.3
mm in females and over 22.7 mm in males. Seasonal changes in the shell increment from the outermost major
ring-to-shell margin suggested that the annual ring primarily forms during November-May. Assuming
the first ring is formed at age 0, the relationship between age and shell length can be expressed using von
Bertalanffy growth equation: Li=61.36 [1-exp{-0.24(t+0.09)}], where L. is the shell length (mm) at age t (years).
Therefore, we conclude that the shell length at first capture should be set to 40 mm, at which the growth rate

slows down, and that fishing should be prohibited in August to ensure spawning.
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Fig. 1

Study area around the Suttsu fishing port on the coast of Suttsu Bay in southwest Hokkaido, Japan (a). An enlarged

view of the shaded area in panel of the fishing port including the stocking and fairway areas (b).
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Fig. 2 Photograph of the rearing cages.
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Table 1 Individual number and mean shell length of
Macridiscus melanaegis used in rearing.

Shell length *+ standard

Group Number deviation (mm)
Small size 62 29.2 £32
Medium size 58 36.6 £ 29
Large size 71 46.0 = 4.4

Fig. 3 Outside view of the right valve of Macridiscus
melanaegis sampled from Suttsu fishing port in May 2019. Rn
(n=1-4) indicates the nth external growth ring.
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Fig. 4 Monthly changes in relative proportion (%) of
Macridiscus melanaegis at each gametogenetic stage from
October 2018 to October 2019.
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Table 2 Gametogenetic stage of Macridiscus melanaegis with the smallest shell

length in each month.

Year Month She(lrlnlglr;gth Sex Stage
2018 Oct 26.8 Male Spent
Nov 28.0 Female Spent
Dec 31.0 Male Recovery
2019 Jan 25.6 Female Early growing
Feb 35.4 Female Early growing
Mar 23.7 Male Early growing
Apr 23.9 Male Late growing
May 23.6 Male Late growing
Jun 33.6 Female Late growing
Jul 22.7 Male Maturing
Aug 23.3 Female Maturing
Sep 38.4 Male Spawning
Oct 34.3 Female Spent
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Fig. 5 Monthly changes in survival rate of Macridiscus
melanaegis in each sized group from October 2018 to October 2019.
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Fig. 6 Mean shell length and total weight of Macridiscus
melanaegis in each sized group from October 2018 to October
2019. Vertical lines indicate standard deviations. Values with
the same letter are not statistically different (»p > 0.05) among
the months.

BICHEATRD b ofz (Steel-Dwass M,
p>005. £, KEBHZOWTHA A MO
ERBICATERICHEAITRDSNT (Steel-Dwass
Mg, p > 0.05), AREHIETICRIT28ER L U4
FEEOBEMEIZZNEN 1.5mm BL U 2.7g 1l X
Pnote,

BUROERRIFIZI1) 5 2 & < H A Ok K& HH
L7t (Table 3), Z# & DfE% T Walford
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L:=61.36[1-exp{-0.24(r-0.66)}]

Table 3 Mean shell length and standard deviations at each shell ring for Macridiscus melanaegis sampled from October 2018

to October 2019.
Number Shell length (mm)
ofrings Li L Ls Li Ls Ls Lr Ls Lo
3 46 4507 154+29 273=*40
4 54 46=*09 159+29 280=*58 356=*45
5 48 5107 161+£29 273+45 354+£37 405=*38
6 23 52%09 175+24 283*46 354*+52 40.6*53 439 =47
7 9 5407 16622 27833 359*x45 400 *43 431*+42 448 =44
8 2 50£06 171*+46 255+43 336*+14 38401 427+09 466+ 15 50.0=* 33
9 4 5108 171 £23 260 =*47 328*37 389 *33 437+x39 473*43 502=*29 529 =*30
Mean 48 09 161 *28 27647 354+43 403 *+42 436 43 45640 50.1 26 529 =*3.0
N 186 186 186 140 86 38 15 6 4

L: (r=1-9) indicates shell length at the r-th ing. N represents number of specimens examined.
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Fig. 7 Growth curve obtained using von Bertalanffy’
growth equation and measured mean shell length of
Macridiscus melanaegis. Vertical bars represent standard
deviations.
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Fig. 8 Monthly changes in shell increments from the
outermost major ring to shell margin for small-sized
Macridiscus melanaegis. Vertical bars represent standard
deviations.

w
o
T

NN
o wu

Juny
o
T

Water temperature (°C)
=
w

o wv
TTTTT

10/1 10/2911/2612/24 1/21 2/18 3/18 4/15 5/13 6/10 7/8 8/5 9/2 9/3010/28
Date (2018-2019)

Fig.9 Time-series changes in daily mean water temperature
in Suttsu fishing port from October 2018 to October 2019.
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