5537 B 8 W S &~ £ Eild Vol.37,No.8
2017 5 4 H ACTA ECOLOGICA SINICA Apr.,2017

DOI: 10.5846/stxb201512222549
FEEH XRG B, TR A2 SR A & Z AR Mg SN T T 2 Uk S RETR 4510 ) T B RS2 . AR 25941, 2017,37(8)
Yuan X W, Liu Z L, Cheng J H, Tian Y J.Impact of climate change on nekton community structure and some commercial species in the Offshore Area of

the northern East China Sea in winter.Acta Ecologica Sinica,2017,37(8) :

SETUXNZZEREINED T ERFKYEE
BEZFFMHENZIY
ERp AEE RRE WA

1 HE K PERER ST B AR MK PEIFSE T, Al 38 2% v 5 3 el BRI & R F A SE90 %, BV 200090
2 HAKFZEA WL B A XK =58 BT, BiiE - 951-8121

e A

Tt

FEE DL BR AR AR R FBERAE (1 4 3RS0 AR A 0TI 5 A W) 000V 2 285 R G4 L I 5 M 2 5 1 [ o 2 2 1 o B2 OG0, AR S
HRAE A 14 52 35 23 B V4 3l A 7 Rl B8 95 R 2 fUPRAR RIS 0 17 R R 20 B0 , 455 1960—2011 4E AR 1
JEFR K I R FE M AR ARSI, F A Fox ABVRS BRAT B A0 0 7 A= iy a3 AR AL IS, 43 B T S AR Akt o R R Uk sl i v 4544
FIUFh 2 GE RS S SRR ARG 90 53 AT A B, V8 3R i B A B AR 102 (1 A 3 b8 A AR AR BRI 3l , B SR /K 343 B A
1982/1983 4F &4 T M FEW 11 ( 1960—1982 4F ) [] FF R 41 (1983—1998) . 4 1998/1999 4F 131 5 B2 ] (1999—2011 4F ) 1K
A5 BETE SRS AR S o AH E T FE 0T T I 301 R SR R A £ S W IR AR BRRAIR, v )2 ST M T v 5 /K Rl 9 U
TRETE S R AL LE Y Z R MAR O AT B0, BRI B RN S5 , WS TR A 2B M FP2E CPUE 5 3 1R B BE P 2R 47 4 5 43
iR IR R TOE HES R 22 S R IR B T S IE A DGO R T e b 228 5 R0 B HE T 3 TR A OGO
I S AR OCOC R 5 /K R gk 2 55 3R T8 B T 558 TR DG T B W A O 2 R A DG DG R, TR RS v ) B B ( Setipinna taty ) ER 8
(Pampus argenteus) ) CPUE 5% 25 %) 5 1 32 IR B JE 7 2 1 28 IE M DG OC &R, 3T IR )2 25 v (75 £00 ( Trichiurus japonicus) 13k &£ 2
(Squid) /) CPUE %% 22 ¥4 55 3R B2 FE - 52 TEAHOCOC R WIS )2 28 /INel £ ( Larimichthys polyactis ) FIXTUF ( Shrimp ) W 52 674 56 3¢
R EREAR I TN, TMSRITRE A S RS M AT R 52 M (9 53, 25 B0 Ml 55 05 %S4 28 4 1 o g ML i) R AL B
il 28 A R vl A PR B2, S v B R A ] SR A

SRR MR AL BER S5 s AR W 2 R 5 [0 UA 53 HT s regime shift

Impact of climate change on nekton community structure and some commercial
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Abstract: Recently, the influence of climate change on marine organisms and ecosystems has attracted attention on a global
scale. In an effort to elucidate the impact of climate change on nekton community structure and on some commercial species
in the northern East China Sea (NECS) during winter, we summarized the fluctuation of sea surface temperature (SST) in
the offshore area of NECS from 1960—2011, and compared this to the catch data of 17 species targeted in bottom trawl

fishery and to independent fishery data from the open waters of the NECS. We used Fox models to remove the effect of
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fishing pressure on changing population trends. Regime shift detection methods were used to identify change points in trends
of production and environmental variables. Our results showed that the winter SST from 1960 to 2011 exhibited a long—term
warming trend superimposed on interdecadal variability. The NECS experienced a cold period from 1960—1982, followed by
a warming period from 1983 101998, and then a relatively stable warm period from 1999 to 2011. Changes in the community
structure showed that the abundance of demersal and large predatory species was significantly negatively related to SST and
the abundance of midwater species and invertebrates was positively related to SST. Abundance of large predatory species was
lower in the warm period than in the cold period, while the abundance of midwater species and invertebrates was low in most
of the years during 1971—1982, but increased during 1999—2011; catch of warm water species was higher in the warm
period than in the cold period, but abundances were generally lower. At the same time, the Shannon diversity index was
higher in the warm period than in the cold period. Upon removing the effect of fishing pressure, we found that catch per unit
effort (CPUE) residuals for demersal species, midwater species and invertebrates had was positively correlated with SST,
particularly the correlation between the CPUE residuals for midwater species and SST anomalies, which was significant.
While CPUE residuals for large predatory species were negatively correlated with SST, CPUE residuals of warm water
species/warm temperature species presented a positive/negative correlation with SST anomalies, respectively. Correlations
between CPUE residuals and SST anomalies differed for commercial species based on habitat. Setipinna taty and Pampus
argenteus were significantly and positively correlated with SST anomalies, while the correlation between Trichiurus
Japonicus , squid, and SST anomalies was positive. Larimichthys polyactis and shrimp were also positively correlated with SST
anomalies. Considering the steadily warming climate, research priorities aimed at realizing the sustainable development of
fishery resources should include analyzing the impact of warming temperatures on marine community structure and function,
identifying variability in fishery resources in East China Sea and the mechanisms behind their responses, and developing

scientific fishery management strategies.
Key Words: climate change; community structure; biodiversity; regression analysis; regime shift
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Table 1 Target species of the trawler fishery in the East China Sea and their habitat characteristics
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Group Species Scientific name Preferred temperature

HF )25 midwater species

JRIZE(FILRIZZE)
demersal species( included

near-bottom species)

KRR
large predatory species

ToBHEZS invertebrates

) Hairfin anchovy

FLE Silver pomfret

f#ffi Chinese herring

W i Largehead hairtail
/N £f1 Small yellow croaker
K 1h Large yellow croaker
Ffi10 Yellow drum

1%l i White croaker

fif Miiuy croaker
L% T i} Drab filefish

J R R HR M Truncatetail bigeye
8 Pike eels

¥10 Shark

%2 Ray

% JEZE Squid

XFHF Shrimp

%5 Crab

Setipinna taty

Pampus argenteus
Ilisha elongata
Trichiurus japonicus
Larimichthys polyactis
Larimichthys crocea
Nibea albiflora
Argyrosomus argentatus
Miichthys miiwy
Navodon septentrionalis
Priacanthus macracanthus

Muraenesox cinereus

B& 7K P warm water species
ﬁﬂiﬁ warm water species
1% 7K P warm water species
ﬂfﬂiﬁ warm water species
& R M warm temperature species
H}j{ﬂiﬁ warm water species
B& 7K Pk warm water species
hf{?k‘ﬁ warm water spe(:ies
ﬂ?}ﬁ%fﬁ: warm temperature species
H}:{{ﬂan‘ﬁ warm temperature species
ﬂ?}ﬂ(fﬁ: warm water spccies

ﬂ'}}ﬂ(‘ﬁ warm water species

ﬂfﬂiﬁ warm water species
B IR warm temperature species

H}j{ﬂiﬁ warm water species
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Fig.1 Anomalies values and regime shift index estimated by STARS for the sea surface temperature in winter from 1971—2011
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