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Abstract

The life history characteristics of the mole crab (Hippa truncatifrons) were studied using
monthly or bimonthly sampling at a cobble shore on the Miho Peninsula, located in the inner
part of Suruga Bay, central Japan, between April 2013 and March 2014. A total of 523 individuals
was collected, comprising 276 males (carapace length, CL, 3.4-9.7 mm) and 247 females (CL
4.9-15.0 mm). The number of individuals collected showed two peaks (>10 individuals per
station), in early summer and autumn, and decreased to only a few per station in winter. The
population exhibited a unimodal CL distribution, with the modes of CL gradually increasing
between April and July. Smaller individuals (<4.0 and <7.0 mm CL for males and females,
respectively) appeared in August. After August, bimodal distributions of CL were recorded, with
fewer individuals in the larger size group. This indicates the mean lifespan was estimated to be
almost one year, with some individuals surviving for up to two years after hatching. Ovigerous
females were observed between May to September, but were most abundant during June and
July. Ovarian development corresponded with the occurrence of ovigerous females. The size at
sexual maturity for females was estimated to be 10.2 mm CL. Batch fecundity ranged from seven
to 1801 and was correlated with CL for some embryonic stages in all breeding season and early
embryonic stages in the early breeding season. Some ovigerous females with late embryonic
developmental stages had mature ovaries, indicating multiple spawning by some females during
one reproductive season. The Suruga Bay population showed a typical life history similar to that
of the Sagami Bay and Hokuriku populations, but different from that of extreme areas, such as
Aomori (the northern limit of their range) and an island in Mikawa Bay with large-sized
individuals.
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Fig. 1. Location of the study area (A) and sampling stations (1-6) on the Miho Peninsula,
Suruga Bay (B). The map data were obtained from the Geospatial Information Authority of
Japan (https://fgd.gsi.go.jp/download/menu.php).
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Fig. 2. Spatio-temporal changes in the number of
Hippa truncatifrons individuals collected per station
on the Miho Peninsula between May 2013 and
March 2014.
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Fig. 3. Monthly changes in size frequency distributions of Hippa truncatifrons on the Miho Peninsula
between April 2013 and March 2014. Black bars in females indicate ovigerous females. Numbers in
parentheses and brackets show the sample size and number of ovigerous females, respectively.
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Fig. 4. Temporal changes in the proportion of
developmental stages of embryos in ovigerous
Hippa truncatifrons on the Miho Peninsula
between May and September 2013. The definition
of developmental stages followed Kobayashi
(2013). The numbers above the bars indicate the
number of ovigerous females each day.
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OER BT 24 B L O8A LKL IZHT S
7= (Fig.5) . 5HA M B7HITITIMIEAE BN
HEATEMEE B OGI AR LT, 8 LIREIE, FE
IR &30 i B2 TOMED GLMEAE
Thol=Z &b, EIMOK TIRBEI N
77

HH PR DR ) B A B B 1 R A B <
SRSHEEAEAR - R - BEINFR O3E R S 4L
7o INSEFEFEMRIZSH 6 HICDHH B hL, Kk
B 2AT > TR ORI A STz (Fig. 6) o
FRAFHIZ IR OB 21T o 721FIE TR T
OHFERNSHBLL, 5H « 6H TIXBIEMEIK
ORI A D THHIH BT afEEs
Z iz, JRIMBIE3ER DA TR S, H
BIRFN X Z 25 H TH - 6H TR -9H TH)
ThHo7,

TIPMELZ DV TIFE D R A B B & IR oD %%
EERBEOBMRE D & RBEAEDEA TSI
HEVE & REE D JREL % & DEIG 238 % 7= (Fig.
7) o HEIRAH O3MERIL T CHudpitE <, IR
PEENIZNEIL N NTH Y | ROFEA D
FPEINDS B W 258 U 7% B II B D RN
LTV Do T2,

vitellogenic M Maturation Il Ovulation
6

27 Q 21 4 4 1 1 1
100
7 || ‘
S
2
0
Jun Jul Aug Sep

Month

=} a

Ovarian maturity stage (%)

o

Fig. 6. Temporal changes in the proportions of
ovarian maturity stages of Hippa truncatifrons
females on the Miho Peninsula between May and
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Table 1. Log linear regression analyses (INnNE=Ina-+bInCL) evaluating the relationship
between carapace length (CL) and number of eggs (NE) with embryonic stages 1-V attached
to female pleopods of Hippa truncatifrons.

Embryonic  Coefficients b 2 F dar P
stage Ina
I —2.266 3713 0.623 4633 1,28  <0.001
I —5.885 5058 0.197 688 1,28 0.014
II1 2.288 1.764 0.144 3.20 1, 19 0.090
v =5.512 4.653  0.081 132 1,15 0.269
\Y —8.661 6.098 0583 18.17 1,13  <0.001

Table 2. Log linear regression analyses (INNE = Ina + bInCL) evaluating the
relationships between carapace length (CL) and number of eggs (NE) with
embryonic stages | and Il attached to the female pleopods of Hippa truncatifrons

collected in early (May and June) and late (July and August) breeding periods.

Breeding Coefficients

. b F df P
period Ina
Early —4.388 4489 0231 13.52 1,45 <0.001
Late 2.429 1.836 0.273 413 1,11 0.067

Table 3. Post hoc comparisons using the Tukey HSD test for number of
eggs with embryonic stages I, Il, and V attached to the female pleopods

of Hippa truncatifrons.

Embryonic stages

Estimate SE t p
compared
-1 0.349 0.156 2.244 0.0708
-V 0.621 0.190  3.263 0.0048
-V 0.272 0.189 1.439 03268
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