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Tab.1 The branch weight on species at each taxonomic level
@ij
5.84 432 9.16 7.09 9.17
23.88 17.19 22.7 23.7 22.01
36.25 36.42 42.73 42.26 42.22
64.93 66.34 68.18 67.52 67.9
100 100 100 100 100
(3) s Nl 1 5 ij J s OSSLSI SL 5
k TINCL; ,
’ 2
R ( ,2011) 2.1
1.5 G-F 5 , (78 ),
G-F ( , 1999) (66 ), 63 ), (55 ),
42 ), 2
m m ,5 (Perciformes)
F : Dy =) Dp,Dpy =— . In p.
F ; Fh > Fie ;P; Pi 21 38 27
“4) 29 32 , 5
(4) ., pi=Sk/Sk, Ski ki (Sciaenidae) ¥ (Gobiidae) fi
» Sk k nok > M (Engraulidae) (Cynoglossidae)
p P 2 2’
G : Dg=-) Dg=-) q,;lng, (5) )
J=1 Jj=1 s
(5) . q=S/5.5 J S 5 ATOANC 3, 3, 4 :
, P A" (56.01)>
D, 55.17)> 50.08)> 49.62)>
G-F D p=1-—-5 (6) ( ) ( ) . ( )
D (48.79); A
, , G-F (553.83)> (394.64)> (363.87)>
, D=0, , (327.21)> (313.63)
G-F 0 G-F 0 2.3
) F ( ) , G TINCL; 5
( ) > 1 b 4
1.6 )
5 , ( ) ( ) ()
5 (2.7,4.7,6.6) (1.74,2.44) (1.41)
2¢ ( ) (1.55, 3.18, 3.82),
S, = x100% 7
+ ’ ’
, A () .B ( ) ()
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Tab.2 Composition of fish species in the five bays

H

HZB

XSB

SMB

TZB

YQB

Chondrichthyes

fili 144
Osteichthyes

Myliobatiformes
Rajiformes

Torpediniformes
Carcharhiniformes
Squalusformes

exanchiformes

Perciformes

Clupeitormes

Mugiliformes

i 7% H Pleuronectiformes

Elopiformes

fifi Tetraodontiformes

fil Scorpaeniformes

#il  Dasyatidae
Platyrhinidae
Rajidae
Torpedinidae
Carcharhinidae
Squalidae
Hexanchiformes
Sparidae
Acropomatidae
Centrolophidae
Eleotridae
#  Engraulidae
5 Gobiidae
Sciaenidae

Mullidae

B
uing

Serranidae
Scombrida

Stromateidae

\Er
T

Sillaginidae
Channidae

Trichiuridae

&

Carangidae
hampsodontidae
Pomadasyidae
Apogonidae
Clupeidae
fiz  Engraulidae
Mugilidae
Polynemidae
Cynoglossidae
Soleidae
Bothidae
Paralichthyidae
Pleuronectidae
Elopidae
fi.  Monacanthidae
fiff  Tetraodontidae
fiff  Molidae
fiff  Diodontidae
fifi  Triglidae
fif  Scorpaenidae

fiy  Synanceiidae

N N O~ o O

12

AN W

wnN N W

10

EENE SIS - N )
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N H
HZB XSB SMB TZB YQB
fiff  Platycephalidae 1 1
Gadiformes Bregmacerotidae 1
Siluriformes Ariidae 1 1 1
Myctophidae 1 1
Myctophiformes
Synodontidae 2 2 1 2 1
Syngnathiformes Syngnathidae 1 1 1
Muraenesocidae 1 1 1 1 1
Ophichthyidae 1
Anguilliformus
Congridae 1 1
Muraenidae 1
i onorhynchiformes Chanoidae 1
fltE  Lophiiformes izt Lophiidae 1 1
Salmoniformes Salangidae 1 1
42 78 66 55 63
HZW , XSW , SMW , TZW ,YQW
(6.12); G-F (0.62) >
oifeEoRNoBef
(0.58)> (0.54)> (0.52)> (0.43)
2.5
5 >
( 0
LN I - (0.84), (0.5)
N j 2] BMNE )
(0.71),
25 (0.54)
Fig.2 The number of different taxonomic categories of fish in
the five bays
3
R3 SNEBEEESEXSHEHERHRER 3.1
Tab.3 Comparison of the taxonomic diversity of fish in the
five bays
A* A (Rogers et al,
49.62 363.87 1999; Ceschia et al, 2007)
56.01 553.83
48.79 313.63
50.08 32721 ’
55.17 394.64 ’ ’
24 G-F > >
G-F ( 5 G :
(4.12)> (3.84)> (3.72)> ( , 1985),
(3.63)> (3.47); F , ,

(10.85)> (9.23)> (8.06)> (7.56)> : ,
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Fig.4 Variation in taxonomic distinctness
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Tab.4 Comparison of the inclusion index at different taxon levels in the five bays

/' (S/G) /" (S/F) /' (S/0) /' (GIF) / (G/O) / (F/O)
42 1.2 2.47 3.82 2.06 3.18 1.55
78 1.15 1.86 433 1.62 3.78 2.33
66 1.41 2.44 6.6 1.74 4.7 2.7
55 1.28 2.62 6.11 2.05 4.78 2.33
63 1.4 2.33 6.3 1.67 45 2.7
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£S5 5NBE G-FIEHLILR
Tab.4 Comparison of G-F in the five bays

G F G-F
42 3.47 6.12 0.43
78 4.12 10.85 0.62
66 3.72 8.06 0.54
55 3.84 9.23 0.58
63 3.63 7.56 0.52
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Tab.6 Comparison of similarities of fish species among five

bays
( ( ( (o
/) /) /) )
0.69/0.54 — — —
0.67/0.64 0.5/0.58 — —
0.70/0.68 0.67/0.54 0.53/0.63 —
0.8/0.64 0.64/0.55 0.70/0.56 0.84/0.71
33
b 2
b
b
b
b b
b
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b
b b
b b
4 b b
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4
, 5
b b b
5
5
b
5 b
5 b
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TAXONOMIC DIVERSITY OF FISH SPECIES IN FIVE BAYS IN ZHEJIANG PROVINCE

SUN Peng', WANG Yong-Xue’, TIAN Kuo', QIU Jin-Jin', ZHANG Miao-Miao', NIE Zhen-Lin',
TIAN Jia-Qi', SHUI Bo-Nian'
(1. College of Fishery, Zhejiang Ocean University, Zhoushan 316022, China; 2. Taizhou Bureau of Oceanology and Fishery, Taizhou
318000, China)

Abstract With the development of the marine economy, many important bays of Zhejiang are seriously threatened by
human activities, causing recession of some significant economic fish living resources. We conducted a nekton survey in
the Sanmen Bay in November 2014 (autumn) and May 2015 (spring), and fish samples were collected and compared with
those of other four provincial semi-closed bays, i.e., Hangzhou Bay, Xiangshan Bay, Taizhou Bay and Yueqing Bay. By
checking against the Checklist of Marine Biota of China Seas, the species number, taxonomic diversity, the inclusion index,
G-F index, and species similarity index in the order and family levels were determined. The results show that the
Xiangshan Bay had the maximum average taxonomic distinctness index (56.01), while the minimum one was in the
Sanmen Bay (48.79), indicating that the genetic relationship of the fish species in the Xiangshan Bay was more distant than
those of the other bays. Similarly, the maximum variation in taxonomic distinctness index was found in the Xiangshan Bay
(553.83) and the minimum (313.63) in the Sanmen Bay. Meanwhile, the inclusion index at taxonomic level and the average
numbers of [families, genera, species], [genera, species], and [species] per order, family, and genus of the Sanmen Bay
were [2.7, 4.7, 6.6], [1.74, 2.44], and [1.41], respectively, all being higher than other bays’. The G-F index was maximum
(0.62) in Xiangshan Bay and the minimum (0.43) in Hangzhou Bay. Above all, the fish diversity was greatest in the
Xiangshan Bay and least in Sanmen Bay. This study may provide references for fish conservation, development, and
management in the five provincial bays and beyond.

Key words fish; taxonomic diversity; G-F diversity index; similarity index



