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The reproductive ecology of the neptune whelk (Neptunea
arthritica Bernaroi) population, with special
reference to the reproductive cycles, depositions of
egg masses and hatchings of juveniles.

Katsuaki Fusyinaga*

Abstract

The reproductive ecology of the neptune whelk Neptunea arthritica was investigated by the
histological observations of gonads and coils of sperm duct acting as seminal vesicle, field
observations on depositions of egg masses and hatch of juveniles in Usu Bay located in the
head of Voleano Bay, Hokkaido, from August 1977 to September 1978.

(1) The developmental stages of gonads were divided into 4 ones by germ cells dominat-
ing in follicles ; (1) recovering stage, (2) developing stage (in female subdivided into 2 stages
of pre- and post-developing), (3) mature stage, and (4) spent stage, and seminal vesicle was
divided into 3 stages by the morphological changes ; (1) spent stage, (2) resting stage, and (3)
accumulating stage. The annual cycles of the whelk population are as follows; in female
population, spawning period: May and June, recovering period: July, pre-developing
period : August, post-developing period : September to December, and mature period : Janu-
ary to April, while in male population, copulation period : April to June, recovering period :
July, developing period : August and September, and mature period : October to March.

(2) The sizes at first maturity are 60 mm shell height in female and 50 mm in male, and
individuals that have reached these sizes recruit into the reproductive population.

(3) Animals larger than 55 mm shell height were found depositing egg masses, but most
of females are composed of animals from 65 mm to 85 mm in shell height.

(4) Egg masses are deposited on solid substrata in shallow waters in the center and the
circumference of the Bay from May through July, and in August depositions of them are
completed.

(6)An egg mass is composed of 20 to 80 egg capsules.

(6) The number of embryos which develop within an egg capsule is almost all one, and
the other eggs serve as nurse eggs.

(7) The incubation period during deposition of an egg mass to hatch of juvenile takes
about 2 months.

(8) The majority of juveniles hatch out from egg capsules in September, and almost all
embryos are not found within them in the beginning of November.
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(9) The sizes of juveniles at the time of hatching are 6 to 11 mm shell height and 5 to
7 mm shell diameter.
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Fig. 1. Map of Usu Bay showing the location of investigated areas and the
approximate depths in meter. () : areas where egg masses are found,
"''.: areas where egg masses were surveyed quantitatively.
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Fig. 2. _ Diagrams showing proportions of Fig. 3. ‘Diagrams showing proportions of
animals at each gonad stage and each animals at various stages of ovary and
seminal vesicle stage. seminal vesicle in each size group.

[ spent stage, [ : recovering S : immature stage, [ : spent
stage, [EER: resting stage, [l : devel- stage, [J: resting stage, [Ml: pre-
oping stage (male) & pre-developing developing stage, B2g: post-developing
stage (female), B3: post-developing stage, WM : mature stage (gonad) &
stage, Hl: mature stage (gonad) & accumulating stage (seminal vesicle).

accumulating stage (seminal vesicle).
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DHLEEMENZ EBEE SR, FIiRE 65 Fig. 4. Numbers of egg masses found in the
mm X ) 85mm ¥ CcHOEENENELYERT investigated areas.

[__1: number of egg masses found (in-

BEEXBRL, o cluding the egg masses being deposited),
IVREHBEEORBREE & A, 1A Il: number of egg masses in the midst
RrBERTIMNERLEOHCALNRD LS of deposition.
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Fig. 5. Size frequency distribution of female Fig. 6. Numbers of egg capsules composing
animals depositing an egg mass, June of an egg mass.

and July 1978.

1z, 20 @5 80 8 & W 5 AEEEIC ATV B 205, 40 [Eh 5 60 [0 IREHH T 5 I 23 L DK
5o EHT 5 CER B, BERE CHEIhi 2Ol ERP AERBEe 2=V K7%H
WTERBEETTEELA0EAS0EEVIEL VEILHEICRA TS0, KEIER
TRD B,

AR

REEM i, fiod Neptunea B & IR, » a0 HROINEEIRTVBH, ZhbD
DR EAFBTHEENE LTOBERELL, MEPCRETLREELOMEXE L TBHY
FTHMEOR L A =V A F BT I PEFCIRBEERTHIBHETHID (F1HR), Li
BT, b A=V EIICRTLNE,LOMEBHRER, WNEATORFORFTIRES L OH
AOBEOHERYERTAZLICLVIBETA2Z L0 TES, XL, ZoOE, #AZOERK
X D RAERBPTHEE LT E b oRECHBLEOERTHALLNE S ZEEIC AN D LHED
Hb, £ T, WEOFR XKD S HHEL,

Table 1. Number of embryos in an egg capsule,
September 1978.

Number of embryos Number of egg capsules

1 2052
2 13
4 2
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Fig. 7. Diagram showing proportions of each type of an egg capsule.
EZ5): egg capsule with juvenile just before hatching, Jlll: egg capsule with
embryo which takes days to hatch out, [ll: egg capsule with juvenile
which have hatched out, []: egg capsule with embryo suffered from

predation, which possesses a few perforations by predation, [ : egg cap-
sule swept away.
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Fig. 8. Diagrams showing the annual cycles of gonad (including seminal vesicle
in male) and embryo.
B2 : recovering period, [ : developing period (male) & pre-developing
period (female), IMl: mature period, F]: spawning period, B3: post-
developing period, & : copulating period, [ : birth period, :em-
bryogenesis period, [Ffed: hatching period.
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Explanation of Plates
PLATE1
Photomicrographs of sections through gonads in various stages of maturation.

Bouin-fixed and Delafield’s haematoxylin-eosin stained.

Fig. 1. Ovary; spent stage. Xca. 200.

Fig. 2. Testis; spent stage. xca.200.

Fig. 3. Ovary; recovering stage. Xca. 200.

Fig. 4. Oogonium in recovering stage. Xca. 800.

Fig. 5. Testis; recovering stage. X ca. 400.

Fig. 6. Spermatogonium in recovering stage. X ca. 800.

Fig. 7. Ovary; pre-developing stage. Xea. 200.

Fig. 8. Ovary ; post-developing stage. Xca. 200.

Fig. 9. Testis; developing stage. X ca. 200.

Fig. 10. Primary spermatocyte and spermatid in developing stage. X ca. 200.

Fig. 11 and 12. Ovary ; mature stage. X ca. 200.

Fig. 13. Testis; mature stage. X ca. 200.

Fig. 14. Sperm in mature stage. Xca. 800.

Fig. 15. Ovary; immature stage. X ca. 400.

og: oogonium, ro: relict oocyte, rs: relict sperm, scl: primary spermatocyte, sg: spermatogonium, st:
spermatid, sz: spermatozoon.
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PLATE I1
Photomicrographs of sections through seminal vesicles in various stages of
maturation. Bouin-fixed and Delafield’s haematoxylin-eosin stained.

Fig. 16. Seminal vesicle ; resting stage. X ca. 200.

Fig. 17. Epitherial cells in resting stage. X ca. 400.

Fig. 18. Seminal vesicle; accumulating stage. xca. 200.
Fig. 19. Epitherial cells in accumulating stage. xca. 400.
Fig. 20. Seminal vesicle ; spent stage. xca. 200.

Fig. 21. Epitherial cells in spent stage. X ca. 400.

sz : spermatozoon, ygb : yellow granular body.
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