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Fig. 1 Sampling stations of bottom trawl survey for fish re-
sources in the Yellow River estuary
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Tab.1 List of F-IBI metricsin the Yellow River estuary

JR P attribute

% F8Fr candidate metric

TR 5 £

species composition and abundance

1125 RAZEEL total number of fish species

it H 28 H 43 b percentage of number of Perciformes fishes
R MM E 7 b percentage of number of cold temperate fishes
IR A FEUE 4 L percentage of number of goby species

B R YR a3k catch per haul per hour

EEE LA IR reproductive guild

FEEE PRI 2S5 /3 kb percentage of number of adhesive egg fishes
YA A 025 43 b percentage of number of ovoviviparity fishes

i 5z tolerance

R PR Al o

=5 F 2 FPEUH 43 e percentage of number of high pollution tolerant fishes
Tt 75 2SR EUE 43 e percentage of number of pollution sensitive fishes

10. Z4E P2 H /0 L percentage of number of omnivorous fishes

B FRE5H trophic guild

11. i EYEt@IS A 43 percentage of number of planktivorous fishes

12. Fk s BP0 H /0 b percentage of number of piscivorous fishes
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Tab. 2 Classes of biological integrity and their attributes corresponding to I Bl scores based on the sum of 12 metric ratings
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Tab.3 F-I1BI metricsscorecriteriain the Yellow River estuary

J&PE attribute F8 1 metrics A1 seore
5 3 1
1. 25 BFZSEL total number of fish species >60 30~60 0~30
R 2. iffE B S H 43 kb percentage of number of Perciformes fishes <4231  42.31~46.64  >46.64
composition and ~ 3- BIRPEIETTH 40 b percentage of number of cold temperate fishes >17.05 16.37~17.05  <16.37
richness 4. BFRAFIEUE Sr L percentage of number of Goby species <13.95 13.95~17.78  >17.78
5. SN IR a3k B catch per haul per hour >100 50~100 <50
By H A 6. FERTEBN S EH 43 b percentage of number of adhesive egg fishes <14.13  14.13~16.87  >16.87
reproductive guild 7. Bl 4= 425 T 43 e percentage of number of ovoviviparity fishes >14.23 12.02~14.23  <12.02
_ 8. BTG aZEF A /> 1t percentage of number of high pollution tolerant fishes ~ <47.83  47.83~51.37  >51.37
L HE tolerance 9. {RMTEFPE IS H 43 percentage of number of pollution sensitive fishes >52.17  48.63~52.17 <48.63
10. Z4EPEMIEH /L percentage of number of omnivorous fishes <6.90 6.90~7.48 >7.48
;iiéifzild 11, FiEY a2 H 5r L percentage of number of planktivorous fishes <21.81  21.81~24.63  >24.63
12. Wik sh¥atEf2SH 45 L percentage of number of piscivorous fishes >22.67  20.20~22.67  <20.20
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Tab.4 F-IBIl intheYellow River estuary

FEAT metrics 1980s 1990s 2013
1. A2 EFZEEL total number of fish species 5 5 3
2. i HA2EH 40 percentage of number of Perciformes fishes 5 1 1
3. BiRMAIESH 43 b percentage of number of cold temperate fishes 5 1 1
4. BREAFECE S0 percentage of number of goby species 5 3 1
5. PR MR catch per haul per hour 5 1 1
6. FEENTEBN IS EH 43 L percentage of number of adhesive egg fishes 5 3 1
7. SR AEMZEEH 43 b percentage of number of ovoviviparity fishes 5 1 1
8. i 5 A 2R A 3 b percentage of number of high pollution tolerant fishes 5 1 1
9. KM V5P ZS T 43 L percentage of number of pollution sensitive fishes 5 1 1
10. Z4 M2 H /e percentage of number of omnivorous fishes 5 1 1
11, i EY EMEMZEE 4 b percentage of number of planktivorous fishes 5 3 1
12, Wik sh & tE IS EH 53 b percentage of number of piscivorous fishes 5 3 1
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Evaluation of the biotic integrity of fish assemblages in the Yelow
River estuary and its adjacent waters

ZHANG Rui', XU Binduo', XUE Ying', ZHANG Chongliang', REN Yiping'?, CHEN Wenlei'

1. College of Fisheries, Ocean University of China, Qingdao 266003, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes; Qingdao National Laboratory for Marine
Science and Techndogy, Qingdao 266071, China

Abstract: The index of biotic integrity (IBI) is sensitive to disturbance and can quantitatively describe the rela-
tionship between biological characteristics and the effects of human activities. It is one of the most widely used
ecological indicators for evaluating aquatic ecosystem health. Originally, IBI was a type of water pollution as-
sessment index that was established based on fish species composition, but it has now developed into a relatively
complete evaluation system that has been used for the assessment of ecosystem health in bays, lakes, wetlands,
forests, estuaries, and river systems. The comprehensive IBI index system based on fish has certain advantages
over other evaluation indices because it includes information relating to fish population and individual status, as
well as some aspects of community structure. Moreover, the IBI index system can be modified according to the
objective and study area. In order to evaluate the biological integrity of the fish assemblage and the ecosystem
health of the Yellow River estuary, bottom trawl survey data of fish species during 2013-2014 and historical data

from the 1980s and 1990s were collected in the Yellow River estuary and its adjacent waters. A fish-based biotic
integrity (F-IBI) index system for assessing habitat quality, which was originally developed by Karr, was proposed.
The index system consists of 12 indicators that measure fish composition and richness, reproductive guild, and
tolerance and trophic guild, taking into consideration the regional feature of fish species in Yellow River estuary.
The evaluation criteria for F-IBI were also determined. Fish-based biotic integrity and habitat quality for the Yel-
low River estuary were evaluated. The results showed that the levels of fish biotic integrity in the Yellow River
estuary during the 1980s, 1990s, and in 2013 were “excellent”, “poor”, and “very poor”, respectively. Since the
1980s, the fish biotic integrity and environmental conditions have been declining in the Yellow River estuary.
Anthropogenic activities such as overfishing have adversely affected the Yellow River estuary ecosystem and have

led to the decrease or disappearance of fish species and decline of the ecosystem health of the Yellow River estuary.
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