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

Katsuaki Fujinaca*

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
ol 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 peried : 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.

(6YAn 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 hatehing are 6 to 11 mm shell height and 5 to
7 mm shell diameter.

i

v o RS Neptunea arthritica 3, LR
D PNEIEE I SR E 10 m i3 E

AN SR SR A B AN g

L ] e o fr
r (;", /x [& (10 /")u 4»\

s ELTRIRI & Tas b,
Fdbh A T A, L :
L;MJ {',‘ifi*ﬂ PR 2 T < 7N TR
COMEMAPNE I T D, B, ,l":llxiﬂil'l%ﬂl J 0
¥ a’)h“ )\ WD ENGHD e A m SR T T T B s
e !”Jffén B, Fein G L ORBE D R O HGHE A e T YA
b, AR S & S R & & [ [«31{4;41 i
DO LTI E A B b T, RIS

-

B [ 2 4 HLEE el 2 g o e 7
R A & B /’;) m'«') C b "Jo

’ FSENE X B R BT E)
L' zi‘C2j55’>< A5

WP 2 3

5 ﬁ"' (S HARYS
- C éi;‘j lem(
RSN ST N

Ao -;’j 7) j g ,)xy, -
R RV '/;i\'{};f”)}‘,(/)(sil
By FA,

G I F

IS RN E) eI
vk
&5 B B < i e

P AR T T b R
: *U}Jl B SCUBA ¥ Xk
B A e TR R N 2 LT
VRETTENE L 2, WL
77 4 = N D b A )

sLAo, BRAMMA

L0 8 TS LI, @ & v
P Jm)zq. Hids b
SHITHED e
LB o T o

l,. :




0 100

[ S—

m

Fig. 1. Map of Usu Bay showing the location of investigated areas and the
a])pm\mmw lepths in meter. ()¢ areas where egg masses are found,
o areas where egg masses were surveyed quantitatively.
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Fig. 8. Diagrams showing the annual cycles of gonad {including seminal vesicle
in male) and embryo.
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developing period, ¢ copulating period, B3 birth peried. FE] : em-

bryogenesis period, [ hatehing 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. X ca. 200.

Fig. 3. Owvary: recovering stage.  xca. 200,

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

Fig. 5. Testis: recovering stage.  xca. 100,

IPig. 6. Spermatogonium in recovering stage.  xca. 800.
Fig. 7. Ovary: pre-developing stage.  Xxea. 200,

IFig. 8. Ovary: post-developing stage.  xca. 200,

Fig. 9. Testis; developing stage.  xca. 200.

Fig. 10, Primary spermatocyte and spermatid in developing stage.  xea. 200.

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

Fig. 13, Testis; mature stage. > ca. 200,

Fig. 14, Sperm in mature stage. > ca. 800,

Fig. 15, Ovary; immature stage.  >ca, 400,

og: oogonium, ro: relict vocyte, rs: relict sperm, sel: primary spermatocyte, sg: spermatogonium, st:
spermatid, sz spermatozoon.
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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. Xca. 200,

Fig. 17.  Epivherial cells in resting stage.  xea, 400.

Fig, 18. Seminal vesicle accumulating stage.  xca. 200.
Fig. 19, Epitherial cells in accumulating stage.  xca. 400,
'ig. 20, Seminal vesicle; spent stage. X ca. 200.

Fig. 21, Epitherial cells in spent stage.  xca. 400,

szt spermatozoon, vgb: yellow granular body.
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