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Changes in the marine trophic index of Chinese marine area
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Abstract: Using the fishery catches and landings data from Food and Agriculture Organization of the United
Nations (FAO) Fishery Statistics (1950 to 2011) for 129 marine species, we analyzed changes in the trophic
index of captured species in China (including 4 sea areas: Mainland, Taiwan, Hong Kong and Macau). The
results showed the following: the marine trophic index remained stable from 1950 to 1974, fluctuating
around 3.45, then declined to 3.35 during the period 19751978, declined again sharply to 3.25 between 1982
and 1987, remained stable in the following 10 years, and then increased gradually to 3.34 from 1997 to 2011.
Comparing to global marine trophic index, China’s marine trophic index was higher than the global level be-
fore 1984, but became lower after 1984. Comparing the contributions of the 4 main biological groups used in
the calculation of the index showed that fish species contributed the mostly at 73.1-85.8%, crustaceans con-
tributed 9.2-15.5%, molluscs contributed 3.3—11.6%, and other invertebrates contributed less than 1.8%. The
general decline we observed in China’s marine trophic index is associated with shifts in fishery catches from
benthic fishes with a long lives and high trophic levels, to invertebrates and pelagic fishes with short lives
and low trophic levels. Increasing Chinese marine trophic index from 1997 to 2011 may be attributed to a se-
ries of fishery management countermeasures, including new fishing permits regulations, closed fishing sea-
sons, “zero and negative growth plans” for marine fishery catches and landings, artificial breeding and
stocking of juveniles fishes, and marine protected areas for spawning and feeding grounds.
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Fig. 1 Changes of marine trophic index in different sea areas of China from 1950 to 2011
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Fig.2 Relationship of marine trophic index and the fishery catches (x10° tons) in China
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Fig. 3 The contributions of four marine biological groups to the marine trophic index in China
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Table 1 Comparisons of marine trophic index in different sea areas and times in China (data in brackets are fish trophic indices)
4y Year SCHRK IR Reference
1959 1982— 1985— 1992— 1998— 2000 2008-
1983 1986 1993 1999 2001 2010
#% Bohai Sea 4.06 3.70 - 3.51 3.41 - - TR IR TT, 2004
i Yellow Sea - - 3.66 - - 3.40 - TRW AN TT, 2004
Z<iF East China Sea - - - - - 3.68 - SR FNE 5 T, 2004
[#7< East Fujian - - - - 3.57 - - ZEFH T RS HRM, 2008
[+ Middle Fujian - - - - 3.55 - - I TR, 2008
[#® South Fujian - - - - 3.54 - - A TSR, 2008
S Quanzhou Bay - 3.79 3.79 - 3.58 3.58 3.54  FREHE4E, 2010
JUJEILH Jiulongjiang Estuary - 3.82 3.82 - 3.58 3.58 3.55  FREEFEAE, 2012
“2[F China (gigg) (3:45“9‘) (géi) (gé?) (?4215) (?ig) <§i§§>
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2001).
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TR TR NS R SURIT A 1992-19934F, Sighil—
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BRI B MBI EEAS o KBl IE FR AR AU
TS RCE R A A (Trichiurus  lepturus) FUK B
fti(Larimichthys crocea)lPJ¥a 3R N [ LS SRS 7%
IR AR B ) 1 e SR = B TR DI G, w1974
19774, 5 (0 FI R B f0 (1) 3R 1 11 20 LU 19.01% A1
6.50% 53 53 T B £ 11.94% F12.77%, 1 7] JA 4 44 5
YRR Ay LI FH4.64% 32 151319.11%

GBS RPN N mE SRR K
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Table S1  The species numbers used in the calculation for marine trophic index in four sea areas of China

Fly KHAME AMTHE EERRE BREC [ E6 KRR AWIRE ERMEE R
Year Specie number Specie number Specie number Specie number| Year  Specie number Specie number Specie number Specie number
in Mainland in Taiwan in Hong Kong in Macau in Mainland in Taiwan  inHong Kong  in Macau

1950 9 31 22 2 1982 18 71 30 4
1951 9 32 22 2 1983 18 73 30 4
1952 9 34 22 2 1984 18 71 30 4
1953 9 34 23 2 1985 18 72 30 4
1954 9 35 24 2 1986 19 74 30 4
1955 9 36 24 2 1987 21 73 31 4
1956 9 44 22 2 1988 21 72 31 4
1957 9 44 24 2 1989 21 91 31 4
1958 9 58 22 2 1990 27 92 31 4
1959 9 58 22 2 1991 27 90 32 4
1960 9 57 22 2 1992 27 91 32 4
1961 9 59 22 2 1993 27 93 30 4
1962 9 61 23 2 1994 27 93 30 4
1963 9 60 23 2 1995 31 92 31 4
1964 9 61 25 2 1996 30 90 30 4
1965 9 60 24 2 1997 30 90 30 4
1966 9 63 24 2 1998 31 91 30 4
1967 9 65 27 2 1999 31 89 29 4
1968 9 63 29 2 2000 31 88 29 4
1969 9 65 29 2 2001 36 89 29 4
1970 14 69 29 2 2002 37 85 29 4
1971 13 73 29 2 2003 49 90 29 4
1972 14 71 29 2 2004 43 84 29 4
1973 11 71 29 4 2005 43 83 29 4
1974 10 70 29 4 2006 43 85 29 4
1975 10 71 29 4 2007 43 84 29 4
1976 12 70 29 4 2008 42 84 29 4
1977 13 71 30 4 2009 42 85 29 4
1978 17 73 30 4 2010 41 81 29 4
1979 18 72 30 4 2011 41 85 29 4
1980 18 75 30 4 Bt 51 101 32 4
1981 18 73 30 4 Total
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