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Fig.2 Relative population density of the Pacific cod in the Yellow Sea
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Tab.1 Comparison of stock density indices of the Pacific cod between two the survey periods
(1999—2002) (2007—2009)
(%) 5.30—47.4 29.4 9.1—51.9 33.6
(kg/h) 0.20—18.4 — 31.9—375.0 —
(kg/h) 0.01—2.6 1.0+£0.5 2.6—20.8 11.7+9.1
(ind/h) 2.80—72.0 — 18.5—175.0 —
(ind/h) 0.10—4.3 23+1.7 3.5—10.8 6.1£4.1
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Tab.2 Diet compositions of the Pacific cod during the winters of 1999—2002 and 2007—2009

Shannon-Wiener

W% N% F% IRI W% N% F% IRI
Crustacea 29.7 98.8 — 7246.9 59.1 78.9 — 4957.7
Euphausia pacifica 14.4 89.9 65.2 6800.4 — — — —
Crangon affini 6.5 4.6 30.4 337.4 34.8 45.8 56.3 4537.8
Eualus sinensis 8.1 3.9 8.7 104.4 3.9 13.5 12.5 217.5
Metapenaeopsis dalei — — — — 10.1 9.4 6.3 122.9
Alpheus japonicus — — — — 1.9 3.1 6.3 31.5
Oratosquilla oratoria — — — — 2.5 1.0 3.1 10.9
Parapenaeopsis tenellus — — — — 1.3 1.0 3.1 7.1
Leptochela gracilis 0.7 0.4 4.3 4.7 — — — —
Oregonia gracilis — — — — 1.9 1.0 3.1 9.0
( ) Rhynchoplax spp. (larva) — — — — 1.3 1.0 3.1 7.1
15 Charybdis bimaculata — — — — 1.3 1.0 3.1 7.1
( ) Bivalvia (larva) — — — — 0.1 2.1 3.1 6.8
Pisces 70.3 1.2 — 307.4 35.9 18.9 — 678.7
Johnius grypotus 69.4 0.4 4.3 300.1 — — — —
Apogonichthys lineatus 0.6 0.4 4.3 4.3 — — — —
Ammodytes personatus 0.3 0.4 4.3 3.0 — — — —
i Enedrias fangi — — — — 11.4 11.5 18.8 430.5
polyactt('s (Jujefl?lﬁ?icmhys B B B - 17.4 6.3 o4 2228
Unidentified fish — — — — 7.1 1.1 3.1 254
Cephalopoda — — — — 5.0 2.2 — 22.4
Loligo japonica — — — — 2.5 1.1 3.1 11.2
Sepiella maindroni — — — — 2.5 1.1 3.1 11.2
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INTERANNUAL VARIATIONS IN THE POPULATION CHARACTERISTICS OF THE
PACIFIC COD GADUS MACROCEPHALUS IN THE YELLOW SEA

LI Zhong-Lu" %3, JIN Xian-Shi', ZHANG Bo', ZHOU Zhi-Peng"*,
SHAN Xiu-Juan', DAI Fang-Qun'

(1. Shandong Provincial Key Laboratory of Fishery Resources and Ecological Environment, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao, 266071; 2. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071;
3. Fisheries College, Guangdong Ocean University, Zhanjiang, 524088; 4. College of Marine Sciences, Shanghai Ocean University,
Shanghai, 201306)

Abstract Variations in population characteristics of the Pacific cod (Gadus macrocephalus) in the Yellow Sea were
studied using data from seven winter surveys in 1999—2002 and 2007—2009. The results showed that the relative popula-
tion density increased from 1.0kg/h to 11.7kg/h, and the dominant age increased from 1 year old to 3 years old over the
surveyed periods. Moreover, proportions of females at sexual maturity increased from 21.9% to 67.3%. Body weight-length
relationships of male and female individuals were insignificantly different (P>0.05), and the pooled data for these two pe-
riods can be fitted using two exponential functions, i.e., W = 4.564x107° L**** in 1999—2002 and W = 1.550x107* L**** in
2007—2009. Stomach contents analysis showed that crustaceans were the dominant diet in both periods, although with
more species foraged by the Pacific cod in recent years. This may have caused an increase in its niche width. The changes
in population characteristics were attributed to the climate changes, variations in food web and the fishery management
strategies enforced in the Yellow Sea. Compared to the data from 1980s’, the distribution of the Pacific cod in the Yellow
Sea is still limited and their age structure is simple. Therefore, the Pacific cod stock is sensitive to the changes in fishing
intensity and the environment stressors, thus rational protective measures should be developed for the sustainable utiliza-
tion of this species.

Key words Pacific cod Gadus macrocephalus, Biological characteristics, Feeding habits, Interannual changes,
Yellow Sea



