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Abstract: The assessment of crab resources in Xiamen coastal waters can provide basic information for the
sustainable utilization and management of crab resources in Xiamen coastal waters. Based on sampling data
from bottom trawl surveys in the coastal waters along the Xiamen (2421’ - 24°39'N, 11754’ - 118 <30'E)
collected by shrimp trawls during May (spring), August (summer), November (autumn) in 2016 and February
in 2017 (winter) (Fig. 1), species composition, composition of dominant species, species diversity and
biomass distribution of crab in Xiamen sea area were studied. There were 32 species of crab, belonging to 12

families and 18 genera (Table 1), being identified in the survey area. The highest species diversity occurred in
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spring and lowest in autumn (Table 2). Of them 7 species are dominant, named Charybdis variegata, C.
orientalis, Portunus sanguinolentus, P. hastatoides, Parthenope validus, C. japonica and Portunus pelagicus.
However, temporal- spatial distribution of dominant species were obviously different, there were three in
spring, four in summer, four in autumn and two in winter. Among them, C. japonica was dominant species in
four seasons of the year (Table 3). The species richness index (D) was 1.46 - 4.09, the Shannon-Wiener index
(H") was 1.35 - 2.25, and the species evenness index (J') was 0.59 - 0.73. The diversity index was the highest
in spring and the lowest in autumn (Table 4). The average biomass was 101.56 kg/km? in autumn and 24.61
kg/km? in spring, which was the highest and lowest season in a year (Fig. 2), Jiulong River Estuary exhibited
lowest crab biomass when compared to other sampling sites (Fig. 3). Again, the biomass also varied with
water depth. The biomass of water depth above 10 m was smaller than that of water depth under or equal to
10 m (Fig. 4). Except winter, it was concluded that biomass of crab varied with the seasons, stations and
water depth, which were closely related to Jiulong River runoff, water depth, water temperature and other
environmental factors. Compared with 30 years ago, the number of crab species in Xiamen decreased by 45%

and the dominant species have changed obviously (Fig. 5).

Key words: Xiamen coastal waters; Crab; Species composition; Dominant species; Diversity; Biomass
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Table 1 Species composition of crab in

Xiamen coastal waters

Ll

Species number

2 J&¥
Family Genus number
48Rl Dromiidae 1
KAEFRL Daninidae 1
L8Rl Leucosioidae 1
123k #ERL Calappidae 1
Wk AL Majidae 3
£ 1E%} Parthenopidae 1
¥R} Portunidae 3
F#ERL Xanthidae 3
KPRl Goneplacidae 1
YRl Ocypodidae 1
J7 &R} Grapsidae 1
ZHERL Porcellanidae 1

1
4

18 Fh, BEZFRD: MERMEERLD, R
H 10 Fh; AFENHAMZ, H 15 Fh.

J& I TS I R R BOR AP e b 2 5 (R
2), PUZE it LL XMO06 stfisii %, A 18 Fir;
XMO3 3l XMO5 ¥ &4 15 Ff; XM02 ubf
13 Fl; XMOL ¥5F 14 F; L XMO4 s A%
/b, N 12 Fh
2.2 RBF

A EEER S (R T ar LS
4 ML IR BN BN H AN 7 Fh,
SRRTSE. RE. 2ERTFE. TR
T SRR H RS AU T (R 3.
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ot B3FD , KFEMMMBFHRL 2FD .

FEEBRRBMIRIOLEE ., RIjiE,
HAS 3 Fh, (58K Rk EEN) 54.69%, &
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Table 2 Spatial and temporal distribution of species of crab in Xiamen coastal waters
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Species

Z=75 Season

uhifi; Station
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ﬂ N XM01 XM02 XM03 XM04 XMO05 XMO06

Spring Summer Autumn Winter

47 Dromia dehaani

th#s 5/ #%  Dorippe facchino

W IEX A D. polita
Wik C A 12 D. granulata

H A /A # D. japonica

/N A Nursia minor

JHIEE LM Calappa philargius
PUi5HLEE Pugettia quadridens
LA HA % Hyastenus diacanthus
rhAE25 Bk Doclea sinensis
W38 Parthenope validus
R Scylla serrata
LR T Portunus Pelagicus
LB T-# P. sanguinolentus
=Pike 71 Neptunus trituberculatus
F AT 8 P. hastatoides

ST T8 P. gracilimanus
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%2
Z=75 Season uf Station
[UES
Species # = *k = XMOL XM02 XM03 XMO04 XMO5 XMO06
Spring  Summer Autumn  Winter

HA4E Charybdis japonica + + + + + + + + + +
Z:J748 C. orientalis + + + + + + + + +
EpTis C. feriatus + + + + o+ + + + +
ApZsiE C. variegata + + + + + + + + +
H#ikE C. truncata + +
XU PFEE C. bimaculata + + + +
FRE IV Parapanope euagora + + + +
XUfl# % Galene bispinosa + +
Pk 5+ EM% Heteropilumnus ciliatus + +
fi4: 53 E M H. subinteger + +
FEZk 5% Eucrate crenata + + + + + + + + +
W IR IE E. costata + + + + T
BELR U0 188 Paracleistostoma cristatum + +
Fwiok# % Eriochier leptognathus + + +
2R E41 /L% Raphidopus ciliatus + + 4 +
BFEL Total species 22 18 10 15 14 13 15 12 15 18

R 3 HITERERRSE AN EEMRE R ERFETRL

Table 3 Seasonal variation of index of relative importance values of dominant species of crab

in Xiamen coastal waters

= % Species %ﬁzitt@ (%) iﬁt_lﬁfﬁﬂ (%) AR LA (%.) *H%JE%T@I??E%&R
Season Quantity ratio Weight ratio Frequency ratio Index of relative importance
274548 Charybdis variegata 35.50 9.86 83.33 37.80
Spﬁng H 74 C. japonica 13.02 28.66 83.33 34.37
77748 C. orientalis 10.65 16.17 66.67 17.88
HAs C. japonica 31.27 31.70 100.00 62.98
Il FIEAR T Portunus hastatoides 23.37 3.34 66.67 17.81
Summer  zks C. orientalis 11.34 8.39 83.33 16.44
M 78 P. sanguinolentus 16.15 30.83 33.33 15.66
HA4k= C. japonica 44.61 61.86 100.00 106.47
® ZJji& C. orientalis 3091 16.88 100.00 47.80
AUMN o b F8% P, hastatoides 15.77 269 83.33 15.38
IR T & P. Pelagicus 3.32 11.10 100.00 14.42
3 H 74 C. japonica 48.13 58.35 100.00 106.47
Winter 3542 Parthenope validus 15.63 9.82 50.00 12.72




6 91 LR A T TR SR RV A R R - 873

RIS AR OB 59.17%; B 21 5 A Ak
UORKZTE, ARR TS, TR T8, BHAE
dE A Fh, IR SEIRE ) 74.26%, (HEER
SR B 82.13%; TR RSB FK IR N
KIjid, TR T8, DA, TR T8 4
fl, R AEIRE RN 92.53%, (D
RAE 94.61%; AR AR 5
. AR 2 M, HEESEREEN
68.17%, K IR K1) 63.76%.

H ARG A i R R A M, 5
KRR 45.14%, 5 A E R MR
#1%) 34.26%.

2.3 ZEEREY

JE 1 A R B R 2 PR R H 318
N 1.83, BmKENES (225 , H/MENK
Z= (1.35) ; ¥J210% J'H4ME N 0.66, KN
% (0.73) , wm/MENKTE (059 ; FEE
D ¥ A 2.83, mAMEANESE (409 , H/h
EAKE (1.46)  BHKRE, EI g
RN, ZFEENERRIRER FHES,
KRB RACME, A=A BT,

24 HEYERINZESM5

J& I 1P Y AR Y B AR RR B, A

FREFER NGRS, EFEAREA (B2 .

120 r

100

(=) oo
< <

=
(=]

‘P E Average biomass (kg/km?)

MZET A (K 3) KE, BEAMEE
IR EE RS o A i, X A I 5
K, EI R E S s, Xk
AL . BRI TR R Y8 R
BFEAHRM, XS

MACE oA (B 3) kA, BRI ESR
EVIES AR EZES, AYESHm K
IMEIR N XMO3. XMO04. XMO06. XM05. XMO1.
XMO02. XMO2 3ifi 4 ) 8 53 A1 1E 4 28 B 1 » XMO4
sl AR R A 2y, F At o7 R R 2R AR
VIR AREAK L B B

MEE UKD akE (B 4, &,
B K 3AFETIKIR/NT AT 10 m 7K 825
AEVESE T KRR T 10 m AR SR EY
B XZFKENTET 10 m KB 2RAE ) =
IR TF /KA T 10 m KIS kA1 .

25 BARRKHZ

BIRPE (1990) FET 1980 4= 8 H % 1981
10 HET TSR A A AR X E
I TR B AT 9T, AR AR 2 R O
Bi 15 m =AM, SRS E BRI B R
58 Ff, FJE 128140 )8. SHXTLRIL, EI]
TR BE SR AN EU 30 ERTIRD T2 45% (A
5) , HAHEIHSC/A % (Dorippe astuta) . H14E

[) i Il L

% Spring

% Summer

X Autumn 4 Winter

Z& 1§ Season

B2 EITEsERKNFTEnE

Fig. 2 Average biomass of crab in Xiamen coastal waters in four seasons



+ 874 - 2 Chinese Journal of Zoology 53 %
z
D :
= |# Spring 52 Summer

24°24'0"N 24°30'0"N  24°36'0"N

24°24'0"N  24°30'0"N  24°36°0"N 24°42'0"N

N
A

N
XMOS
XMO04  XMO06
9 .

XM().S
XMO04
l Xl\.fl()é

XMO1 XMO3 AMGE XM3
L XMoz 0 5 10km XMO2 0 5 10km
| S— -_—
1 1 1 1 1 L 1 L 1 1
X Autumn % Winter
N N
A XMO05 A XMO05
.
XM06
XMO04 XMO04  XMO06
e O - e
Xvgt thB XMol XMO3
° )
XMO02
AMO2 0 5 10km 2 0 5 10km
_—— |
L A il L 1 1 1 L L 1
118°00"E 118°12'0"E 118°24'0"E 118°00"E 118°120"E 118°24'0"E

XMO1 ~ XMO6. i &L Survey station

'L Biomass (kgkm?): - 0~33; ® 33~66; @66~99; @99~132; @ 132~ 165

I ME: Average biomass (kg/km?2)

B3 EITEEERE R Z 3

Fig. 3 Spatial distribution of crab biomass in Xiamen coastal waters

140

120

100

80

60

40

20

KR Water depth
L B=10m
0> 10m
% Spring & Summer # Autumn A Winter
ZE1 Season

B4 EiTESEREYENEEN

Fig. 4 Vertical distribution of crab biomass in Xiamen coastal waters



6 91 LR A T TR SR RV A R R - 875+

45 ¢

40

35+

30

Fli %7 Number of species
e
S

W 1980 - 1981: 198048 H 2 19814:10H
JE T JHERS P R B R 5 R i
Comprehensive Survey of Marine
Environment in Xiamen Harbor from
August 1980 to October 1981
(BRIRFE 1990)

02016 -2017

% Spring 5 Summer K Autumn

Z=5 Season

% Winter

Bl 5 T 30 Gl fE R H LhE

Fig.5 Comparison of the number of crab species in Xiamen coastal waters 30 years ago

j& L (Orithyia sinica) . %/ TLff 8 (Nursia
abbreviata) . #77 fLf % (N. rhomboidalis)
L ZEF % (Arcania heptacantha) « &K K
% (Myra fugax) . #} 77 K 8 ( Leucosia
rhomboidalis) . ki L% (L. craniolaris)

JRiZE % (Philyra heterograna) . 22552 (P.
carinata) . B (Rhynchoplax messor) «
HIEFMERE (Achaeus tuberculatus) . 4HHIZE
Bk # ( Doclea gracillipes) . L # 1
(Portunus argentatus) « X 47 %5 3% # ( Thalamita
sima) . @B (Demania scaberrima) . %4t
A B (Actaea savignyi) . 45 UL 4R Ay 8
( Paractaea orientalis ) . ¢ ¥ [ & &
(Sphaerozius nitidus) . Bi-EMHE (Actumnus
setifer) . &I (A. forficigerus) . /N
JE# (Hexapus amfractus) . fRE A K (Ser
fukiensis) . #RE# (Typhlocarcinus nudus) -
EH# (T.villosus) . #IE£HE70EE (Scalopidia
spinosipes) . [&[E 5. (Pinnotheres pholadis) -
R = 5REE (Tritodynamia hainanensis) . &£
JHHR & (Xenophthalmus pinnotheroides) . 54
IR (Neoxonophthalmus obscurus) . 3¢
KR4 (Anomalifrons lightana) i FGKHR

f#[Macrophthalmus (Venitus) latreillei]. 7~ ki1
[l (Camptandrium sexdentatum) 3%t 33 Fh7E
PRV E IR R I KRR E8 D (1) i
%, 30 ZAFEHTE | T BRI 2= 40 A0t Ay
5], TR R =TT A IR B E K .
MR R T IR AR, 30 Z4HTE
I TS EE S = AR F Pl 25 75 &2 B (Hexapus
amfractus) AT 3 45 IR & (Neoxonophthalmus

obscurus) (ZL/RPY 1990) , TMfEMIKIHE Y
A R B IX P A

3 iwtig

3.1 B NEIREESRMNE HI 25 3 A RHE

AU T TR R AR 2 B 32 1, 1%
WK Z I R, — A T B
S, AH 2 DRI AR A 2 B E M AE B

BENMERZ, ZHEE R IEEHE,
B ST AR AN R 7K e N R R K i 3
9, HORHE AN IR R, X E5WLE
MTTHUT O (GRERHE 2014) MEERZT45 (L
s S5—J7T, HREETHIX LR %
WMERN, Bk ER=ME R, Tk
YL XMOL 3 ) B8 2 A H /b


http://www.sogou.com/link?url=a8xlm0X2uvewWtIYyg7UrW9He3Fg_YZhn2JfgaWIBtlrWNexP-4ptaFPOrKzICFPUzNpRX0d-yVL2_uIm2jmbQXfvU_EZLwAM1ZlsE6hb3uTkY54qRlMcm2SSIsTPOFFIqd0EGShBHk.

876 ¢ 2 Chinese Journal of Zoology 53 %

BEMEIMBBREEGIRY, WES
BRI IIGER, KRR E, R MIRK
B, SFEERMEORD, X—m SR
B AN (/N 2000) () BERBEVR S5 R AL .
WES, EERTAREN, B KEra
MU, AEPERLEE, R T LRI O
BERFI R

KM BRI E = KIR R RD, R4
T AANET R R, TR KA RN
BRWR TGRS H—m, ME KRR
R, R RS N TR KR

KRB BTN, R,
GRS R R R RS, Ak T K
BERAEVR, AR T FF R
3.2 BRMBMARSHT

ERMBMETELSHE, HEF6E
S JE VR 2 G VBT . RIS R IR TS
i, [FIRSZ LRI RIS, KRR AR
o 4 MIRHAEHCRE DB AF 7 Fh,
SRR, FKE, 2ERTE. PR
T, RISEEE. H ARSI 5.

H Az e I |1 3 A 4 A 2 B AR 34 Fl,
H— A TRmIZ . KR KR Bk
BRTAHIT, NI RERKES, F i
KRB, JRAZ NI 4y Ok fitesE
2011 , E&HAEWAEK, FR, HAEA
TG AR TR R (VRIS 20100 , (R
RETEMSh KRR, BH. B, AR Tt
— IR BBEATEEONEK, — AR
FKEE 20 m I A S VD BRI, SLRYT I
IR AR EAL, MEETAE UL L IR AR R IAR
B FoEEENE /K 10 ~ 30 m RK
WL AR BAEA KA AR, HEL
T mREN, ANERKNR, R LT
KRB, FESMENRILO; AER T8
A VE IR, IR 2 WL OKIR N T
10 m MPRVP RIS, BT mik shikmh, R
IE N AR AR, SRR UK (B
& 2010) , MukkiAE REE FRINAER T

.
33 BRDFMEIHE

RIEFEE AL 2L 8T, E I 4
ANZEFEAR DL HA ) 3 FhZREEIR BT
PEARAS IR, HABEARWAL, XU iZK
WEFEHEACERAR, #EL T ARRERE. D,
H' A J 3 2 MR BN ETIKER T
B, KERBIRMMAE, &FRA LA, [Fg
FME B, TR SR EEE
5. JURITAR IR AR DR AR A %
JAE 4 ANZEFT (059 ~ 0.73) MHEAK, 1T
HIER T OKIRS KB AR
AN, XUl TR AR R A
MR NSRS (AR RIS 2010)
3.4 EIESEREWERZHFHE

N ARHIE: REHFEFNERMERZ,
AV EHRRIC, REERERFE R, A
EVERE . X2RAHFEEL LT YRR
H, HhRBAEZ, MR ER DN KE
REZKBE S, BERVRRFEE, RERNE
FAZENT, EFDUSAMAN T, RIRBHAEZ,
AMEEIIRE K. F—5TH, MR &
TR 5 ~ 8 H IR T Tt A\ i, B R TR A
DI s ARl T/KIRBUR, K82
IKIRBERIFIR, T DA A W = Ak 2R K
Wb o

AP AREAE: B AT, 2L
TeATARTAN IR, BER IR A A 5] .
FIX (U XMOL 3D /KRS A%, LRI
m R TRERANN, HEAEYFEE,
(IR LY EARAR, JRER AT RE & SLRTL gk
FEM E AR N B R A KPR T AR &,
REIH 2 B G R A B WS TR
I A X (AR K ARERKIE) 52
HMEE KRR, RS AR AR Ee AR e
AR TR ETEAK, L EREMERS.

MEE OKE) DARE: 11 2R
AR B B AR KRN T 55T 10 m /K3,
BN i Sy e e TR =3 (i)



6 JU] LR A T TR SR RV A R R

- 877 -

EHSMSHEERARE, TR ERNLENE
JEARIRBAR, TR BEKE T I AK R, T
HENFE IR KIRER I, FEUKRET 10 m /K%
AR T KRN TET 10 m K AEY)
BHo
3.5 EERBEIR LRI SERE

55 30 FHT (BER7E 19900 #HEL, JEI1#H
IR R B> T 4 45%, [ T SRR ZE SN,
7% BRI IR LA T P . SR I B DA
JHF ARG Y IR ], R IR R SR R O
B> . R, ROAZYISCR U 14 e
FFPHAT IR . FEbHT s 2R bredEsR
FAAKIHBEAT K P2 7208, FFnsmaE i A5 X,
PR ZE R i S AR AP 15 it R AT 0 B (B RS
20100 ; HNEEXHEFEIR SR ORY SR .

2 % X M

Margalef R. 1958. Information theory in ecology. General
Systematics, 3: 36-71.

Pielou E C. 1975. Ecological Diversity. New York: Wiley.

Pinkas L, Oliphant M S, Iverson | L K. 1971. Food habits of albacore,
Bluefin tuna and bonito in Californian waters. Fish Bulletin,
152: 5-10.

Wilhm J L. 1968. Use of biomass units in Shannon’s formula.
Ecology, 49(1): 153-156.

BEURVG. 1990, [ [ IHEVS KM A, A VEIEE, 9(2): 166-171.

MR 2012, JE1 TR BUR S0 5. K, (20): 27-29.

BR/NER, BTAAAR, BEIRIL, %5 2009. 7Ry HHFeg &l oA 8 K 45
FREAE. B A 25274R, 20(10): 215-222.

i M. 1991, B, LI EE . SIS IR, 10(4):
351-355.
3. 2013, [ ER AR IR IT 1 TRt A 1 K A B 5 0 1)
WHFE R85, 8y A B RS 24 L8 5, 65-66.
R, WA, KA, 5. 2010, JE ML B IR LA T
Mt BELIEFR: BARRIENR, 15(2): 81-87.

HoRE. 2006, TSR AL dbnt R H AR, 5-8.

BUKH, VIR, SRIRFE. 2010. 58RI 20 R MR T B AR AT
PRSI, A27574%, 30(13): 3396-3405.

EHk. 1996, JE I DO ) BRI R R S A . B IS,
15(2): 163-169.
FHE, TR, RIRAL, £ 2014, UL FIHEIR G K S S RV 4
Hi GHIERR. BSR4, 20(3): 537-543.
VERIS, [Ekie, MZGE, 5. 2010, HASEMERR KR & M4 E
1. HEPEEIHIEAR, (2): 29-36.

BEAIEE, 77 5 HE. 2010, 2R3 rh A SR v A A B L 2 BT
K. FIKEREE, 7(6): 66-71.

7. 2004, JEIIAKMERAEMR L. T TR, (6): 59-60.

HKECT, B, BRORE, S 1999. A< 24 {d A [ TR 10
IR BGATAN. TRk B ARFIEEIR, 38(1): 96-102.

e N RSEANE LS. 2012, v L SR ARG (SCIT
9403-2012) . L.

FeAAE, B, Bk, & 2010 AURIT O —EI TSR ZETR
YRLEE 43 A RFAE B H B S wa RE. KR KE TR R, @)
74-79.



