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Tab.1 List of crab speciesin the coastal waters along the southern Shandong Peninsula

Bl family

ZY season TR

& species

/2 spring B 2 summer FkZ* autumn 4-Z% winter temperature type

H %R} Pinnotheridae
Jr &Rl Grapsidae

EIC=R1E Tritodynamia horvathi
GELAT T Hemigrapsus penicillatus
MR RS Pachygrapsuscrassipes

H A US-F 8 Heikeopsis japonicus
thE SN Paradorippe athayana
BRI N Paradorippe granulata
LR B E Matuta planipes

% Cancer magister

H U3 Charybdis japonica

WEEES Charybdis bimaculata
“YEM T Portunus trituberculatus
PR 1% Eucrate crenata
JMHIE TS % Carcinoplax vestita
VY5 Pugettia quadridens
98 2E IR & Oregonia gracilis

KPR} Dorippidae

183 PRl Calappidae

R TRl Portunidae

KRl Goneplacidae

Wik % R Majidae

v T
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WW
CT
R CT
\/ CT
WW
T
WW
WW
WW
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2 2 2 2 2 <2
<2 2 2 2 2 2
2 2 =2 2

CT
N T

<L 2 2 2 2 2 2 2

TE: WW ZRIE KRl T 2R BB IR CT 2R i8 IFh; R i #x By .

Note: WW means warm water species; T means temperate species; CT means cold temperate species; ¥ means detected.
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Tab.2 Composition characteristics of major speciesin spring, summer, autumn and

winter in the coastal waters along the southern Shandong Peninsula

Z=95 season & species W% N% F% IRI

%72 spring WEEEE  Charybdis bimaculata 94.66 59.10 77.78 11959
=HEMR T8 Portunus trituberculatus 1.30 24.72 33.33 867
K98 SR ME Oregonia gracilis 0.72 9.84 22.22 235
PR TS Carcinoplax vestita 1.64 3.34 27.78 138

HZ summer WEEEE  Charybdis bimaculata 76.05 90.36 61.11 10169
—YEM T Portunus trituberculatus 13.44 0.51 83.33 1162
VEIHIEE % Carcinoplax vestita 4.58 4.05 22.22 192
[k i 8% Eucrate crenata 4.52 2.91 22.22 165

FkZ= autumn =JER T Portunus trituberculatus 63.07 35.44 83.33 8209
W BEEE Charybdis bimaculata 22.00 12.99 72.22 2528
VEIHIRE % Carcinoplax vestita 13.51 6.57 61.11 1227
H A& Charybdis japonica 1.29 39.22 27.78 1125

A Z% winter HIH S Cancer magister 82.66 55.97 27.78 3851
WEBEEE Charybdis bimaculata 12.81 24.63 55.56 2080
JeMHIE TS % Carcinoplax vestita 3.50 17.16 27.78 574

e WFRREBERT N N RN S S REEIT 4 e, F 378 B0 TRT AR X 8 25 4

Note: W means percentage in total weight; N means percentage in total individuals; F means occurrence frequency; IRI means the index of

relative importance.
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Fig. 2 Seasonal changes of average biomass and average

catch number of crab species in the coastal waters
along the southern Shandong Peninsula
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Fig. 4 Seasonal variations in diversity indices of

crab community in the coastal waters along
the southern Shandong Peninsula
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Fig. 5 Distribution of diversity indices of crab community in the coastal waters along the southern Shandong Peninsula
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Fig. 6 Results of CLUSTER analysis of crab community in the coastal waters along the southern Shandong Peninsula
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Tab. 3 Typifying speciesfor different groups and their contributionsto the aver age within-group similarity,
discriminating species and their contributionsto the average between-group dissimilarity in spring,
summer, autumn and winter in the coastal waters along the southern Shandong Peninsula
= GBS 41 42 43 Hi+ 42 @Hi+H3 Ho+ A3
season species SGl1 SG2 SG3 SG1 + SG2 SG1+ SG3 SG2 + SG3
2% spring # B Cancer magister 45.46 6.99 7.91
W BEWE Charybdis bimaculata 34.48 98.51 94.76 80.77 79.74 88.95
198 5 R & Oregonia gracilis 20.06 6.86 6.31
=R F & Portunus trituberculatus 3.26
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H AR F-F 8 Heikeopsis japonicus 24.77
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VeHIFE T % Carcinoplax vestita 20.87 17.84 23.56 13.63 18.16
42 winter W IH % Cancer magister 97.17 84.32 74.97
W BEE Charybdis bimaculata 100.00 36.76 13.01 14.00 51.31
VEIHIBE % Carcinoplax vestita 60.90 7.94 36.36
=Yt F & Portunus trituberculatus 7.20
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Abstract: The coastal waters along the southern Shandong Peninsula waters are rich in fishery resources, and the
spawning and feeding grounds for many important economic marine organisms are located here. In recent years,
overfishing and pollution have caused considerable damage to fishery resources here, and crabs, including impor-
tant economic species (such as Portunustrituber culatus and Charybdis japonica) and bait-type species (such as
Charybdis bimaculata and Eucrate crenata) have been adversely affected. Although the community structure and
diversity of crabs are of great significance for fishery production and fishery ecology, little research has been
conducted in this respect in the southern Shandong Peninsula waters. Based on data from four bottom trawl sur-
veys in this area from 2014 to 2015, the spatial and temporal distribution, structure community, dominant species,
and diversity of crab populations were analyzed. Fifteen species of crabs were caught during the four surveys,
which belonged to 7 families and 12 genera. The number of species caught changed seasonally because, as the area
is located in the warm temperate zone, its temperature changes seasonally and the migratory crabs migrate to and
from this area seasonally as well. Portunustritube rculatus and Charybdis japonica were the main economic spe-
cies caught, and the others were low-value species. Because of the reduction in the number of natural enemies, the
euryhaline Charybdis bimaculata was the dominant species in all four surveys. Biomass changed seasonally, with
the highest biomass observed in summer and the lowest in winter. Except in autumn, distribution of biomass dif-
fered regionally owing to the migration and foraging of C. bimaculata and P. trituberculatus. According to the
data, the range of the Shannon-Wiener diversity index (H') was 0.32—0.53, that of the Piclou evenness index (J')
was 0.23-0.37, and that of the Margalef richness index (D) was 0.32-0.55. The diversity index changed seasonally,
indicating an unstable community structure and lower-level diversity of crab populations in this area. The diversity
index was higher in the east, lower in the west, and higher in the near shore, and lower in the offshore; therefore,
we conclude that the eastern offshore area along the southern Shandong Peninsula is suitable for crab growth. The
results of a CLUSTER analysis showed that the crab species in every season in the coastal waters along the south-
ern Shandong Peninsula could be divided into three groups: the southwestern waters group, the northeast waters
group, and the northwest waters group. The populations in every group changed with season and the community
structure was unstable. The key factor that influenced groups division was the presence of small bait-type species,
such as C. bimaculata and Carcinoplax vestita, because the populations of the large economic species are facing
considerable damage due to overfishing and environmental pollution. This study shows that: 1) Mostcrabs in the
coastal waters along the southern Shandong Peninsula were small, bait-type species. The crab diversity was very
low, and the dominant species varied considerably. 2) The community structure of crabs in the coastal waters
along the southern Shandong Peninsula can be divided into three parts; most of the crabs found in this area are
small bait-type crabs.

Key words: crab; biomass; diversity; dominant species; spatial and temporal distribution; the coastal waters along
the southern Shandong Peninsula
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