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Swimming crabs, Portunus trituberculatus(Miers) are commercially important off the coasts of Korea, Japan
and China. Harvest of swimming crabs has been fluctuated along their distribution ranges. Fluctuations in
the interannual harvest of swimming crabs may be correlated with the survival rate during the larval period.
The survival rates, intermolt periods, and growth of larval swimming crabs were investigated in the
laboratory. Larval swimming crabs are released and undergo development from April to August off the
western coast of Korea in the Yellow Sea. Sea surface temperatures off the western coast of Korea during
the larval season were used for the laboratory experiments, and ranged from 22 to 26 C. Larvae were
individually cultured at four different temperatures, 22 C, 24 C, 26 C, and 28 C. Zoea molted to megalopa
at all temperatures and developed to the first crab stage at 24 C, 26 C, and 28 C. Survival rates from zoea I
to the first crab stage increased with increasing temperatures. Intermolt period and the growth rate of the
mean carapace length were inversely correlated with temperature. Our research helps understand the changes
in survival rate and growth of larval swimming crabs resulting from changing oceanic temperatures. Further,
our study suggests that the fluctuations in fishery harvest of swimming crabs off the coast of Korea may be
related to changes in larval survival affected by changing ocean conditions.
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Fig. 1. Sampling site of the ovigerous female swimming
crab, Portunus trituberculatus(Miers).
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Fig. 2. Measurements for body parts of Portunus
trituberculatus(Miers) (A Zoea; B Megalopa; C
Crab; CL Carapace length).
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Table 1. Survival rate (%) of Portunus trituberculatus
(Miers) at each life stage and temperature 

Z Zoea stage, M Megalopa stage, C Crab stage

Temp.
Stages

ZI
ZII
ZIII
ZIV
ZV
M
C

22 24 26 28 

97
60
17
11
7
7
0
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85
55
39
13
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9

99
85
65
58
54
46
13

94
62
62
53
52
45
38

Fig. 3. Survival rate of each life stage of Portunus
trituberculatus at the rearing temperatures. Z Zoea
stage, M Megalopa stage, C Crab stage.
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Fig. 4. Number of the survived specimens of Portunus
trituberculatus(Miers) at the rearing temperatures.
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22 C ln IP = 0.0287CL + 0.4341 (R2 = 0.46)
24 C ln IP = 0.0781CL + 0.3175 (R2 = 0.76)
26 C ln IP = 0.1076CL + 0.0659 (R2 = 0.75)
28 C ln IP = 0.1109CL + 0.2263 (R2 = 0.71)

22 C (P
0.001, Table 3).
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Table 2. Duration of each life stage of Portunus trituberculatus(Miers) at the rearing temperatures. Mean values with
standard deviations are indicated

Temp.
Stages

ZI ZII
ZII ZIII
ZIII ZIV
ZIV ZV
ZV M
M CI
CI CII

CII CIII
CIII CIV

22 24 26 28 
N Duration N Duration N Duration N Duration
46
19
11
9
4
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4
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88
79
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34
21
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4
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69
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19
17
13
5
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6.25 0.5
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4.87 1.45
6.75 1.25

4.55 0.99
3.20 0.98
3.18 0.94
3.14 0.62
4.07 0.98
4.88 1.06
3.95 0.49
3.71 0.82
4.25 0.5

3.88 0.96
2.54 1.18
2.62 0.76
2.88 0.64
2.97 0.86
4.26 0.73
2.82 0.52
3.15 0.68
3.2 0.83

N Number, Z Zoea stage, M Megalopa stage, C Crab stage

Fig. 5. Relationship between intermolt period and
carapace length of Portunus trituberculatus(Miers) at the
rearing temperatures.
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Table 3. Regression analysis of Portunus trituberculatus (Miers) at the rearing temperatures

Temperature 
Analysis 22 C 24 C 26 C 28 C

Regression coefficient
Standard error
t-stat
P-value

0.028727132
0.003289181
8.733825179

1.23188 10 13

0.078144
0.004197
18.61914

1.70234 10 35

0.107627
0.006274
17.15512

1.48491 10 31

0.110928
0.007174
15.46319

2.87025 10 28
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Fig. 6. Mean carapace length of each life stages of
Portunus trituberculatus(Miers) at the rearing
temperatures. Z Zoea stage, M Megalopa stage, C
Crab stage.

Fig. 7. Rates of molt increment of Portunus tritu-
berculatus(Miers) at the rearing temperatures. Z Zoea
stage, M Megalopa stage, C Crab stage.
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Table 4. Mean carapace length (mm) at each life stage of Portunus trituberculatus(Miers) at the rearing temperatures.
Mean values with standard deviations are indicated

Temperature 
Stage 22 C 24 C 26 C 28 C

ZI
ZII
ZIII
ZIV
ZV
M
C

0.85 0.01
0.86 0.11
0.89 0.09
0.92 0.16
1.48 0.04

2.917

0.88 0.14
0.90 0.12
0.92 0.12
1.10 0.08
1.59 0.65
2.25 0.69
2.80 0.24

0.86 0.13
0.88 0.07
0.90 0.20
1.03 0.28
1.25 0.10
2.05 0.53
3.76 1.32

0.74 0.15
0.77 0.19
0.84 0.12
1.33 0.55
1.69 0.76
1.96 0.57
3.59 1.29

Z Zoea stage, M Megalopa stage, C Crab stage.
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