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Application of fish assemblage integrity index ( FAII) in the environment quality

assessment of surf zone of Yangtze River estuary
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2 Zhejiang Marine Fisheries Research Institute, Zhoushan 316100, China

3 Marine Fisheries Research Institute of Jiangsu, Nantong 226007, China
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Abstract; FAII (fish assemblage integrity index) is used extensively to assess environmental quality of fish habitat in the
world. The method was first raised as IBI (index of biotic integrity) by Karr, then improved and developed by Deegan et
al. , Kleynhans, Kesminas et al. and Lin Xinhui. However, this method is not yet commonly used in China.

Appled the FAII to the environmental assessment of fish habitat, specifically, the nursery ground in the estuarine
waters of theYangtze River. Field work was conducted monthly during the high tide from November 2006 to October 2007 at
13 stations of the Yangize River estuary, in the surf zone (0.5 — 1.5 meter water depth) using small trawls (1 mx4 m,
mesh size | mm). A total of 6734 fish larvae and juveniles, representing 78 species from 29 families were collected. The
fish collection consists of marine, estuarine, diadromous and freshwater species. All species are grouped accordingly to the

trophic levels, tolerance and the water layer of the habit, only one exotic and one hybrid species. No fish were collected in
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St. 1 and St. 13 between November 2006 and March 2007, neither in St. 12 between November 2006 and May 2007.

Ten FAII indices are selected to analyze our data based on the fact that our research focus on the surf zone of
theYangtze River estuary, and the fish collected are mainly larvae and juveniles. Karr defined nine categories of
environment quality based on the FAII values, i.e. 57 —60 as “excellent” , 45 —47 as “general” and less than 24 as
“very poor” , et al. The FAII value in our 13 stations ranged from 0 to 46 with an average value of 21.08. The maximum
FAII value is detected at St. 12 in the month of July. The St.4 has an annual average value of 28, the highest among all 13
stations. The result indicates that the environmental quality of the surf zone in the Yangtze River estuary falls into fair to
very poor categories. The hierarchical clustering ( based on monthly FAII) shows that the stations could be classified into 4
groups, [ group one consists of St. 1, Sts. 12—13; Sts.2—3 and St. 5 are in group two; St. 6 and St. 11 are in group three;
group four consists of St. 4, Sts. 7—10. ]. FAIIl of station in poor categories are more fluctuating than that in fair
categories. Besides, there is a noticeable seasonal fluctuation of the FAII that is higher in the summer months and lower in
the winter months. The average FAII value reaches the “general “category in eight stations (St. 1, St.4 and St. 8 to St.
13) during the months from May to August, while this value remains at the “poor” or the “very poor” categories even in
the summer months. The seasonal variation of FAIl was similar to that of Margalef richness index, but was significantly
different from that of Shannon—Wiener diversity index. Results of the study suggest that environmental monitoring and

remediation of the surf zone of the Yangize River estuary are necessary for the recruitment of the fish larvae and juveniles.

Key Words: fish assemblage integrity index (FAIl) ; Yangtze River estuary; surf zone; health status; habitat assessment
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Fig. 1 Stations for collecting fish larvae and juveniles in the surf

zone of the Yangtze River estuary
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Table 1 Adapted FAII metric system to the surf zone ofYangtze River estuary

PP R PEAT 559 Scores criteria

Metric 54 34 143
M, B FHZEEL Total number of species =15 15—8 <8
M, JEM 8 FP %L Number of benthic species =9 3—9 <3
M 7K )2 %L Number of column species =10 4—10 <4
M ARTH 574X Number of intolerant species >4 2—4 <2
My BT 5 FPEANMATE 43 He Proportion of tolerant species <5% 5% —20% >20%
M B EERPZEAMATT 3 1L Proportion of omnivores <20% 20% —45% >45%
M, PR AMAT 43 He Proportion of insectivorous >45% 20% —40% <20%
Mg A EPERZEAMATT 43 Fe Proportion of carnivores >5% 5% —1% <1%
My fa 25U A%E Number of individuals in sample 90 90—60 60
Mo AR B R SR 428 A E 43 Proportion of hybrid or exotic individuals 0 0—1% >1%

IBT A 58 AT AR A I 5 K AT A 08 52 8 AR ) A B0 A 2 B8 i, AR SE A YT 0 90 5 A el - A £y
PRS2, B, X FAIT S043 A B S A TE Kare™ AFERNE B0 & M B M (£ 2) .
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Table 2 Classification of FAII and the characteristic corresponding to FAII level

FAII {§

. TEREPER RSN FRAEREA
Fish assemblage . .
X o Integrity class Attributes
integrity index
T e AT T Y o5
5760 AT Excellent (/Q\E%?'U\jﬂﬂ“ﬁ:,@Tﬁfﬁ%?\]ﬂ@ﬁ*ﬁﬁ%‘ﬁﬁﬁfﬂ, IR LM s JE R AR A SR A
%
48—52 ¥ Good AFHE £ b =F AR T I0) SR A 5 785 SR 45 DR B85 R T ;8 5 SRR 38 sl
40—44 — % Fair FEHE AN FEAR, AR 2R AR A ; A B AR LU 519 S48
Fh2e/b B 2R B VRN 52 PERD 2 o D03 5 35 R RE ) 585 B A A 2% 5 RIR 4 SRR Aol
28—34 2 Poor R
Hefl b7
12—22 2 Very poor % 1 A7 AR DR A IS A £ LA AT, FEAl £ SR D s AR T e A (R 3
0 AREEFH# No fish R A R AR

FEFTRAE B AR V6 ( Elops saurus) J KR8 ( Megalops cyprinoides ) AT FE4F & BLAG BE /K 14 Fh
Heffn 2 B2 ANV 85 ( Cynoglossus abbreviatus) N4 FG 75 85 ( Cynoglossus joyneri') S35 4 0] 11 JEE i P
P2t AR k2 ol FH AT 101 95 e R A R AR s RS T A B | BN 22 B A5 ( Pseudorasbora parva ) %
Ty LR ) g G 1 R R

F3 2006 £ 11 A—2007 £10 AT OBERESFREMEARREERR

Table 3 The metrics and species composition of fish larvae and juveniles collected from the surf zone of Yangtze River estuary during November

2006 to October 2007

J&TE Metric
RRTHY KM (EETET A RS RO mi”

1 fif Species ﬁlﬁlﬁ\g’ﬁ%

RIS

R} Elopidae
W% Elops saurus vV \V4 V4
Kt ERE Megalopidae
Kifg bk Megalops cyprinoides vV \V4 VA
iRl Clupeidae
BEMRZ% Konosirus punctatus
) Ilisha elongata
2R} Engraulidae
FRELME B2 Thryssa kammalensis
R} Salangidae
KIHTAR . Neosalanx taihuensis
S HR AN Neosalanx oligodontis
AR Salanx ariakensis
HR A Neosalanx sp.
#ifE} Cyprinidae

< <
< <

<< <L
<< <L

<
<

<
<
<
<

@El] Carassius autatus auratus
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JEME Metric
i Species P . @ @ - ® 5
P Specie RHT KEEE IEEET R0 AT ke manT o AA
SR

Hifh Ctenopharyngodon idellus
216l Culter erythropterus

ST LIl Erythroculter mongolicus mongolicus
BAYLLEN Erythroculter dabryi dabryi
& Hemiculter leucisculus leucisculus
& Hemiculter bleekeri bleekeri

F i Pseudorasbora parva

R Squalidus argentatus

i Saurogobio dabryi

AR Pseudolaubuca sinensis
FEWEIAO Pseudolaubuca engraulis
AL el Rhodeus sinensis

AR EES; Rhodeus ocellatus ocellatus
U Toxabramis swinhonis

<< <

fify Parabramis pekinensis
5 Bl Xenocypris davidi Vv
fi#iJ& Acheilognathus sp.
#F} Cyprinidae
%5} Bagridae
WU Pelteobagrus fulvidraco
KA Pelieobagrus eupogon
il Cobitidae
Bk Misgurnus anguillicaudatus 2
AEEEE} Poeciliidae
B Gambusia affinis affinis
H B} Oryziatidae
T Oryzias latipes latipes
fiffF} Hemiramphidae
[8]F 5 Hyporhamphus intermedius
KfaEl Exocoetidae
33 SCkR A8 Hirundichthys oxycephalus
W IE £ F} Syngnathidae
IR A4 Syngnathus acus
3 5 J& Hippocampus sp. vV
B A} Mugilidae

% Liza haematocheila

<L L L <KL

L LKL
SO S S S S S S S S

<<
< <L <<
< <

<< < <L <L
< <L
< <L

< <L
< <

fi§ Mugil cephalus

L Bl Polynemidae
VU+g 5l Eleutheronema tetradactylum Vv
5} Serranidae
FE LS Lateolabrax maculatus
#%J® Siniperca sp.
i) Sillaginidae
L% Sillago sihama Vv
£} Sciaenidae
S I i £ Johnius belengerii \4
Sk HEFE £ Collichthys lucidus 2
fifiF} Teraponidae
R Terapon jarbua v
#7%} Callionymidae

<<
< <

< <L L L L
<
<<

http ; //www. ecologica. cn



4614 A E = 31 &

JE M Metric
R KRFEERTET A0 e Jefth©  pa?
T8 Repomucenus olidus Vv vV V4
JEGEF} Eleotridae
W) Hypseleotris swinhonis
VP HEE Odontobutis obscurus
3 Eleotris oxycephala
HFpE R} Gobiidae
HEIE i) IR P& 18 Acanthogobius flavimanus
B AR PR Acanthogobius ommaturus
e FC AN BT & 18 Acentrogobius pflaumi
IRUFFE 4 Bathygobius fuscus
INYLF REF A Chaeturichthys hexanema
JTUHEALUF & £ Pseudogobius javanicus
FA[ R G AF 5E 1. Mugilogobius abei
SeUF R4 Triaenopogon barbatus
BT R AL Tridentiger trigonocephalus
W ECWIIR R 44 Rhinogobius cliffordpopei
FHWI IR B8 111 Rhinogobius giurinus
A Bz B )R8 Mugilogobius myxodermus
RAKJ IR & 4. Acanthogobius elongata
FERIUR B0 Acanthogobius luridus
B W UF R 18 Rhinogobius brunneus
U7 BEF R Parachaeturichthys polynema
R R} Gobiidae
KR Boleophthalmus pectinirostris
P8 Periophthalmus modestus
BRI Scartelaos histophorus
LR MR IR £ Odontamblyopus rubicundus
#4378} Belontiidae
[5 &2 £ Macropodus chinensis Vv vV vV
H R} Mastacembelidae
Hlf# Mastacembelus aculeatus vV vV V4
fifi#l Platycephalidae
fifi Platycephalus indicus Vv vV \
w38} Cynoglossidae
$E G il Cynoglossus joyneri v Vv \
SEWIE 5 Cynoglossus abbreviatus Vv vV V4
fli B} Tetraodontidae
S8l Takifugu ocellatus vV vV V4

faFf Species LIS PN

I

<L <<
LLALL AL LI LI I LI <KL
<L <L < <L

LA L L L <<
<

<<

“\/”i’%ﬂ?@ﬂ:%}%‘ﬁ; D—©@4%3413 7% benthic species, column species , intolerant species,, tolerant species , insectivorous , omnivores , carnivores

exotic species, hybrid species

2.2 fEHES FAIL{E K Hmp 23 7254k,

JT Al 5 FATL S4{EA 21. 08, A8k [ 7E 0—46 Z i) e KAE I BRAE 7 A Y St. 12; B ul fi b St. 4 1)
FAIL AR (B S R 28 . H 3 Al Rl i (8] 22 5 . 35 ( H AR AL F (), 13y)= 9. 62, P<0. 01 ;3 s JH] . F 5 15, = 2. 80,
P<0.01) , #5358 FAIL A B AR 28 AR T AT 2) Ky i 13 Al a5 A St 1, St 4, Sts. 8—13 X
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B2 KIIOFE FAN KR =L
Fig.2 The temporal and spatial variation of FAII in the surf

zone of Yangtze River estuary
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