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Fig.1 Location of the survey stations in the coastal

A A

water of the Yellow River estuary
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Tab.1 Fish—based biotic integrity index (F-IBI) sys-
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Tab.2 Grading of F-IBI and the attributes
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RKERN 5y, &2 H 227 B, 29 15 SR 2R 73.0%
th EE 100, 45 27.0%. 17E RS AR g
W i P A 23 B, B /K MEAR R 10 M, Vg MR 2R 4 7,
439 R RSB 62.2%427.0%10.8%. R 4 2. 51
R, PR RO 10 Fh, 5 51.4%; 77 B 5 1 B £
K10 M, 27.0%; 7R E DT ME O B K5 B, S
13.5%; 7= R B TE MR OR M2 Bl 5 2.7%; DR R A= £ 2%
28, 5 5.4%. TEfEEEMERBIRIS FIF Y et
RS F M B AR 14 R, et 6 Fl,
IR AR R, AR R, 25 13.5%:
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Tab.3 Species categories and ecological guilds of fish in the coastal waters of the Yellow River estuary

4 S KZ IR 1 GH HIRLE b gt
Mk 1 Argyrosomus argentatus D Ww PE GP MT
F (R4 4. Johnius belengerii D wWwW PE GP MT
/#6514 Pseudosciaena polyactis D WT PE GP MT
FRAERSFLERFE £ Ctenotrypau chenchinensis D WT EE BV ST
BEYR PR Triaenopogon barbatus D WT EE BV ST
LR IF R B #5 Odontakblyopus lacepedii D WT EE BV ST
INELTY ARG 5. Amblychaeturichthys hexanema D WT EE BV ST
T R RN R # Acanthogobius ommaturus D WT EE GP ST
T JRUR PR 4. Chaeturichthys stigmatias D WT EE BV ST
U7 U % 4. Parachaeturichthys polynema D WT EE BV ST
LRI R . Tridentiger trigonocephalus D WT EE BV ST
/NS FLUR S £ Ctenotrypauchen microcephalus D WwW EE BV ST
K72 0. Hexagrammos otakii D CT ADE GP ST
Z W% Sillago sihama D WW PE BV ST
75 (K Wi Enedrias fangi D CT ADE GP ST
fiflifr Repomucenus beniteguri D WT PE BV ST
W5 15 55 Scomberomorus niphonius P WT PE GP MT
TR E 1E 8 Lateolabrax maculatus D WT PE GP ST
M4 K4 Apogon lineatus D WW APE oV MT
HRH#E Pampus argenteus p wWw PE ov MT
K45 Enchelyopus elongates D CT 0] BV ST
PR Konosirus punctatus P wWwW PE oV MT
H %/ N/D T 1 Sardinella zunasi p wWw PE oV MT
fi# Engraulis japonicas P WT PE VAY MT
IR Enb i Thryssa chefuensis p WT PE VA% ST
FHAIAL 2 Thrissa mystax P WT PE VA% ST
Y Setipinna termuifilis P WT PE VA% MT
KA1 Protosalanx chinensis D CT PE GP ET
% Liza haematocheila P WT PE oV ET
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#i K 4RI Hypoatherina bleekeri P WT ADE zv ST

fifi Platycephalus indicus D wWw PE GP MT

W5 15 Cynoglossus semilaevis D WT PE BV ST

W4 F 5 Cynoglossus joyneri D WT PE BV ST

HGUIRTT i Takifugu vermicularis D WT ADE BV MT

M 4 77tk Takifugu pseudommus D WT ADE PV MT

R % Syngnathus acus D WW 0 oV ST

FAVLAYT Trachidermus fasciatus D WT EE GP ET

W Porp B2 DR W BRI A, WWEBE /KR, CT /A i A, Z VP i 30 ) (M, O Ve & 1 BV R 34 € M PV i fr itk GP: ™ & 14, PE: 7
Y, EE:[ff % 1:59,0: 50 i 42, ADE K5 VU B, APE DR 36 154 B M- i 4 £ 96 S T 5 Jie Mk #2881 4856

Note: P: pelagic, D: demersal, WT: warm temperature species, WW: warm water species, CT: cold temperature species, ZV: zooplankivore, OV:
omnivore, BV: benthivore, PV: piscivore, GP: euryphagy, PE: pelagic eggs, EE: attached egg, O: ovoviviparity, ADE:adhesive demersal egg, APE: ad-
hesive pelagic egg, MT: migratory fish, ST: settled fish, ET: estuarine fish.
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RCVTA e b 7K 33 i FREAR VO 5 3 e X 8 28 R v b %
VR A B AT B MR CR 1 A 81, 2004) . #128
AP I s S BRI 43 A (R TR 1 A L IBL VR AN
45 R IE R 5 15 3Rl (Karr, 1981) , 3 RLHAHURE |
HER RIS A o i BOCE B . AR H
I3 AT B A1 2 B B (4 B AL RIS S0, 20005 F 4
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Tab.4 F-IBI metrics scoring criteria and assessment results in the coastal waters of
Yellow River estuary(based on data of 1982—1983)

18R I Wﬁiﬂﬁ : s i 5
f S RS H A 68 =68 42~68 <42 37 1
AR /% 17 =17 11~17 <11 10.81 1
b B2 A% 14 <14 14~19 >19 27.03 1
TR H #25/% 4231 <4231 42.31~58.17 >58.17 56.76 3
LINFAENA 13.5 <135 13.5~18.56 >18.56 2432 1
P35 SR I v 3R i kg b 149 =100 50~100 <50 5.16 1
W 2 REVESR AL 2.39 >2.39 1.49~2.39 <1.49 227 3
FEIEPE R 2% 46 <46 46~63.25 >63.25 51.35 3
PR TR IR 2% 18 >18 11.25~18.00 <11.25 13.51 3
7B PR R 2% 26.45 <26.45 26.45~36.37 >36.37 27.03 3
Tk 2/% 5.8 <5.80 5.80~7.98 >7.98 16.23 1
IR R 1 28/% 17 <17 17~23.38 >23.38 13.51 5
JEANE A 1.2/ % 35 >35 21.88~35 <21.88 37.84 5
T B % 33 >33 20.63~33 <20.63 29.73 3
F-IBI 7 {H 29.14




2023 445 6 3]

FRFE, BT R AT EMEEHNE T 0 R A BT i 49

®5 HEITMIEFRKSERE IBHIERR A FRAEFITMER (L2013-2014 FHIR A EAE)
Tab.5 F-IBI metrics scoring criteria and assessment results in the coastal waters of
Yellow River estuary (based on data of 2013 —2014)

b S Wf‘*’“ﬁ 1 R It
PSR 51 37~51 <37 37 3
PRt % 11.76 >11.76 7.71~11.76 <7.71 10.81 3
BRI % 21.57 <21.57 21.57~31.71 >31.71 27.03 3
7% B 125/% 49.02 <49.02 49.02~70.31 >70.31 56.76 3
HFF /% 21.57 <21.57 21.57~30.69 >30.69 2432 3
P51 AL I P R kg ! 2.63 0.69~2.63 <0.69 5.16 5
W REVESREL 2.35 1.50~2.35 <1.50 227 3
PR IR 28/ % 52.94 <52.94 52.94~72.19 >72.19 51.35 5
PR UM IR £ 28/ % 11.76 >11.76 6.70~11.76 <6.70 13.51 5
PR M R 12/ % 27.45 <27.45 27.45~37.59 >37.59 27.03 5
Je B % 15.69 <15.69 15.69~21.78 >21.78 16.23 3
IR R A2/ % 13.73 <13.73 13.73~18.79 >18.79 13.51 5
JEA B £ 2% 37.25 >37.25 23.06~37.25 >23.06 37.84 5
IR S% 29.41 >29.41 18.26~29.41 <18.26 29.73 5
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Health Assessment of Coastal Fishery Waters in the Yellow River Estuary Based
on the Fish Index of Biotic Integrity

NIU Ming-xiang'?, WANG Jun'?, ZUO Tao"?, LI Yong-tao'"?, CHENG Zhao-long'>

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture and Rural affairs, Qingdao 266071, P.R. China;
2. Pilot National Laboratory for Marine Science and Technology, Laboratory for Marine Ecology
and Environmental Science, Qingdao 266237, P.R. China)

Abstract: The Yellow River flows into the Bohai Sea and brings large amounts of nutrients and sediment
into the sea, forming a typical estuarine ecosystem. In this study, we constructed a fish—based index of biot-
ic integrity (F—IBI) evaluation system for the coastal waters of the Yellow River estuary. The biological in-
tegrity of the fish community was analyzed and the ecological health status of the coastal water in the Yel-
low River estuary was then evaluated. We aimed to provide a scientific reference to support ecological res-
toration and sustainable management of the fishery resource in a typical estuary. The construction of the
fish—based index system of F—IBI was based on bottom trawl survey data of fish resources in the coastal
waters of the Yellow River estuary in 2020. Fishery survey data from 1982—1983 and 2013—2014 in the
area was used as the reference point. A total of 14 indices from four aspects of species composition and
abundance, reproductive guilds, and trophic structure were selected to establish the evaluation system. The
F-IBI value of the Yellow River estuary was calculated using/ a scale of 1, 3 and 5, and five grades of
biological integrity were set according to the F—IBI values. Results show that the F—IBI value of the coastal
water in the Yellow River estuary was 29.14 when using fishery survey data of 1982—1983 as the reference
point, and the biological integrity level was poor compared with the early 1980s. The F-IBI value was
48.00 when using fishery survey data of 2013—2014 as the reference point and the F-IBI level was good
compared with the status of 2013—-2014. Analysis of the change in the F-IBI of Yellow River estuary indi-
cates a serious decline in ecosystem health since the early 1980s, but little decline since 2013—2014. Over-
fishing, environmental pollution, and a sharp decrease of Yellow River discharge have damaged fish habi-
tat, destroyed the fishery resource structure and damaged the biological integrity in the coastal fishery of
the Yellow River estuary, resulting in a dramatic degradation in ecosystem health.

Key words: fish—index of biotic integrity (F—IBI); ecosystem; health assessment; fishery area; the

Yellow River estuary



