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MIE AT R TG BB I 2 B 2 R e ik . K
A TRV AR, AL 600 km® 7K
10 ~20 m, GRS 5 | 2 PH pg A v v SR
gl B =SS, H IR HRAR T IEA BN
Z 5 /N, AR 2R, DA RN
21.8 C, & A WA Ry 0, 48 R 1 il I 78 5
HEWF BT, AR B 20 g 80 R
B4 13 S0 ARk W AR VR AT 5 1949 RS 75 g 3 1 218 [X 3
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AT AERS 2B oo B RAE 2R L Z [B] 1Y) 22
FEME  ARDFR A T 0 8B oot & F5 %k TINCL,
FHUAG3Hr4 Bi oG (0 28 FP 2 53 A1 1) 4 v B2 B, i R
MAEYP Z MRS KR TINCL, 1K, FR
WA CE, B B) R ook H R E T s
(B H) 5 KB oo i) — A58, B A 2R 7E %
3 RBIC R RN oA AR, SR OC Rk

AR TCAL A F5 %L TINCL, 365550 R
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TINCL, = —> C,., (k =i) (1)
N, 3

K, N, TR i FOrRH OB, Cyo 5 A
k 53 B BT H o 38 X6 FAS [) v X 2 ]
M5 R Te A BB AT R A S5 T 451 X
MR R 2E 5
1.4 SHERZFZHEIEH

20 {H4g 90 4FAt, WARWICK %5’ f CLARKE

SR T BN EY A R SRS X
WA S D IR 43 28 2 RE AR B B N g ke )
T = B2 A SRR S T TR 2k o R 4RI T ALk
MR . P25 AR EC AT 2 KR Y AP A TR
152 IC , AR BRI Rl A O R HE I8 P i ) 2 R 1
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= AR AT SRR IR P R IR B AR A
T Z B35 50 S R AR WKL X BV oh
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5 AV PR ERIEE AT MK ER
s 5 48 8 ATl PRIMER 5. 2 {3 1)
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*1 AEADLEERSHEENEE"
Tab.1 The branch weight on species at
each taxonomic level

wy i X—WIFRRE R TR AR K AR

IRED T
relationships amongst w;; branch
taxon level
species weight
Fit species YirtE T —J& 16. 667
J& genus Yirt)E T —R AR R 33.333
B} family Yot e T — HA R R 50. 000
H order YfhE T — AR H 66.667
£ class L e WK 83.333

TE: = Bl g | HSCHk[20]
Notes: * Data are cited from reference[ 20 |
1.5 #HXEEE
TR YRS HNZ DR F R, A
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TSR LA b 153 2 B oG o R0 K I V5 Tl £ 21
RIS B, 22Ok AR E & R 4K
MEL HE I Mook FAEA L B B a2 fr 5
B AEXT E A
R = S, x 100/S (4)
KL, S N R (BH B) kM EcH , S
RizEEGE AN AR (B H ) IECH .
B T4 2B TG R AR R 3 5 B e 50U e ) 2
IR 3, A S B TR E %
eSO E D0 = 03 a1 S VA E EA s S W [ 2|
WA i B B iR o
1.6 HHLMEEE
FEYFIRE BAH T LA B 7% b, B 0 R S gk
T R L5 A MR b, RVEEVE ARIME R, %
N RO A LR B, AR B g b R R A
(Sorensen) v MU 1E R 402 4 T P Y Ao
VPRES FEVDRE S DL S IR VDB B i Rk 2 ] 2R )
Fh 3 2 B SO A 2B oo AR
C=(25,)/(S, +5,) (5)
Kb, S, AHEEIE SRR E (B8 ) 5L
H.,S, holEid ka2 H (BB ) 1%k
H,S, AWiEagaH (B 8 F) s H, C
& Czechanowski %0, Hf KH A 1, MW
IR & A R 5 AR R, L R RO R AR 240
AR T S A R oE R TR, LR B0k 05 R %L
H 0 2 KB Z 8] YR s PR A T 3 A 2 2
AEARLFR BE I /N

2 HR500

2.1 &RSEAM

Gt R FRY], KSR 2R T
22 H 94 #}.200 J& , Hrh g s 5 H.11 £4.13
J& A2 17 H .83 FF.193 B (% 2)., HE H
(Perciformes ) 28 fm 48 XL, A 43 B 109 J& ; H
UCHEHE H ( Clupeiformes) , 3¢ J& T 4 B 13 Jg. M
FHEOK- b, R0 i 3 0 S W) 8 B i, 5
BEEBENRHRS KR 55} ( Carangidae ) (#% ffi
#l ( Gobiidae ) 7 & 1 #} ( Sciaenidae ) #2 F}
(Engraulidae ) i} ( Tetraodontidae) , HAM, 1E K
T W R A R ) A P AR S, b i R
(Blenniidae )4 Jg& , 4€ %} ( Pomacentridae ) 2 & , 1]
#4718} ( Chaetodontidae ) 1 J& .

®2 ATZigE&EE BEIHERLLF]
Tab.2 Compositions of order,family,and
genus of fishes in the Daya Bay

B/ % J&/ %

2 class H order

family genus
a5 H Myliobatiformes 4.3 2.5
Elasmobranchii #%3% H Rajiformes 3.9 1.5
H.% H Archarhiniformes 2.1 1.0
7% H Orectolobiformes 1.1 0.5
FL % H Torpediniformes 1.1 1.0
Ema % H Perciformes 6.0 54.5
Osteichthyes i figi | Anguilliformes 6.4 5.5
fifiJ H Scorpaeniformes 5.3 7.5
filiffZ H Tetraodontiformes 4.3 4.5
2 H Mugiliformes 3.2 2.0
#i4t 4 H Beloniformes 3.2 2.0
7. H Leuronectiformes 3.2 5.0
4[R5 H Beryciformes 2.1 1.5
fi:J2 H Clupeiformes 2.1 6.0
W% H Elopiformes 2.1 1.0
K% 1 H Myctophiformes 2.1 1.5
fii 2 H Siluriformes 2.1 1.0
#:J2 H Salmoniformes 2.1 1.5
A7 H Atheriniformes 1.1 0.5
£ H Gadiformes 1.1 0.5
#ilf H Gasterosteiformes 1.1 1.5
# H Lophiiformes 1.1 0.5

2.2 HEMTEESEH

137 43 2 Wy TR 5 45 B TINCL, 3B K3
Y Jol £ 285 2 I, 205 SR R, K T O £ 28 2 )
BN SR OIC N A DING - N D
() 724180 B 43 3 ok (4. 27.9. 36 ,.14. 55 ),
(2.19.3.40) (1. 55) , A W5 o5 R b e S =
FIZR U I i > AT L, e 3 i, WT 1A
FHR S B A2 A 50 2SR TT ) 20 A1 LA S
ZIAIWEG K R o TINCL, fH#/N, WA F—2 57
KRB TEITL 5 R — B T R E BN, 365
RIEZ K TCHI R I A AT P R4 R
B M A3 R 2 R A
2.3 @ESRF SIS

Sy REVERS BN W 45 T B, K IS 3
WAL 320 A, AT EH N 62.2, N T{H R
110, B 1 & 2 r B —4 5 1) 4 Fh Zc 35 6 g g
o TR A R R v £ S ) R T B /N B T A
BB TEI 5 R RO . 7E%IE RN, AT
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R 2 W) A ) R 1] 1) 2 2 0 A, A\ T
RO e B A Wl BER 1] 1) 43 S 10 06 R B SRR 2
A S] o B AT R RIS P E A 2
Wi MR H AL . mior 228 57

SRR T A AER BRI A B g /1 1)
THOL. H5 ATELAN A T EHEAT BT B0 u K
I, 4% K G 8 T B 320 AR S u {H N
0.232 6. ZufH it /N T AR IE 2570 A o 3 &

R3 ATEBHEXEMNTHHNSIENTESIEL

Tab.3 The inclusion index at taxonomic level in the Daya Bay

XI5 iRz BEYFGHE () MR F/RE FvE RARE JR/H BB
area latitude number of species S/G S/F S/0 G/F G/0 F/0O
}/Ziﬁcﬂijia Sea Continent Shelf 26°00" ~33°00'N 350 1.48 2.92 12.07 1.97 8.16 4.13
KiV.#% Daya Bay 22°30" ~22°50'N 320 1.55 3.40 14.55 2.19 9.36 4.27
ZR U 5 Dongsha Islands 20°33' ~21°10'N 514 2.41 7.45 24.48 3.09 10. 14 3.29

&4 S,G,F, Ml O 25 CEFr, J& B H

Notes:S,G,F and O stand for species, genus, family and order , respectively.

= 30
En“ﬂi 70
ﬁ 460
§\ 50
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1 RTZTEXRAFHSEEREHAT
Fig.1 The average taxonomic distinctness of

fish species in the Daya Bay
300

200
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TEL
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2 RIEEEHNFTRESTRELN
Fig.2 The variation in taxonomic distinctness of

fish species in the Daya Bay

AERERE KT 95% I u BIZEXHE 1. 96, RIAS 3 45
25 0 FIEFULAS B P A R 2R AT
{EANA T E R AR BER KT 95% , UERA 13X 1
H A5 PEPE
2.4 HMNFEE

A4 JEHYUKT BRI 22 HEAJMHH
PR B, ] B E H O 28 A 20
(809.09) , HYCEEEIE H (122. 73) , A J5 2 EiJE B
(86.36) il H (86.36) , KRALIEHFH ML 7 4
FHEFR AR Z (LW BOR T4 T 10) , 43531
& B % H W 62 Bl ( Carangidae ) , # 5% i
( Gobiidae ), 1 & f B} ( Sciaenidae ) F1 #f§ £}
(Sparidae) , /2 H (12 F} (Engraulidae ) , 12 H i)
fii B} ( Tetraodontidae ) A1 ¢ J& H 1 #3 Bl
(Soleoidae) , £ 315, 85 B 1 2 iy AH XS 5
(24.47) Fo K, HyOe R Rk (22, 34) , 15 Rt
(15.96) , BERLAIBERL (13, 83) , 985 AR RISA
(Soleidae ) #4°4 10. 64, 734b,3 LAY itk £ 24
FHRARXS 5 BRI 7.45,3.19 F12. 13,

x4 KUEBHEXERENFEE
Tab.4 Relative richness of orders of fish in the Daya Bay

H order FEXTHEF B richness R H order AIXTHEE B richness R
9% H Perciformes 809. 09 4R %4 H Beryciformes 13.64
#HEJ H Clupeiformes 122.73 il 1 H Gasterosteiformes 13. 64
fili &2 H Tetraodontiformes 86.36 fii & H Siluriformes 13. 64
fifiJ¥ H Scorpaeniformes 86.36 -/ H Salmoniformes 13. 64
7% H Leuronectiformes 77.27 H.% H Archarhiniformes 9.10
&g H Anguilliformes 59.09 Hi % [ Torpediniformes 9.10
#Wi4lfa H Beloniformes 36.36 5% H Elopiformes 9.10
fifi 2 H Myliobatiformes 31.82 4% H Orectolobiformes 4.55
fifi 72 H Mugiliformes 31.82 A7 fA H Atheriniformes 4.55
KT % 1 H Myctophiformes 18.18 £ H Gadiformes 4.55
% H Rajiformes 13.64 #2448 H Lophiiformes 4.55
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2.5 HEINEISE

OV ¥ 55 5 AR VD 5 T 2 T £ 28 H AN
FER R AALTE R BT 5124 0. 588 1 0. 523, 1 5
ARG 2R 1 2 H ORI B AR R R By
AR 0.600 F1 0. 388, Xof RV V25 i 358, 5 7R T fili 22
FAR VD HE & v 3 0. 25 H /B AH LT #E 47 b3

(£5) 458 Won £ HYOKRP B, RIEERIAR YD
T 0oy YA 35 £ 21 )RR DU AR 488 1o, () 2 98 I 2 vk £
RIAAITERSAR . SR M AERHSOKP- B, K ]
ARV R DX 38R #0126 9 AR B i 5 (0. 523 ), [
ARUPHE By Rl ARDLTE R 0. 388,

*5 ATTHEEHEXRRDEDRFGHEGHELXMBOELE
Tab.5 Similarities between every two of the three waters in the East China
Sea Continental Shelf,Daya Bay and Dongsha Islands

AR H 2/ B

R (HP/BHER) RUHES (HB/ B

g3, waters East China Sea Continental Daya Bay Dongsha Islands
Shelf ( order/family ) (order/family ) (order/family )
75 k2R East China Sea Continent Shelf!??] -
K% Daya Bay 0.588/0.523 -
VP Dongsha Islands ) 0.511/0.280 0.600/0. 388 -

3 i

PR TR IREEASIVE S S iR TR e 2
I IR 22, B W5 AR 2, JR i A7 S 1 A
BWelr, KR 10 ~ 20 m, POAIAR X B IR, He ) i e
FEESZR A KPR B 2. AT,
RO B SRR A TR A 3 I LA D 3R
BN EAE R R IR S, AR B T A, LK
TR RE LB RERUK RS N R By B b
EIERIANTR], H AR 5 B AN () 8 23 A 17
Ul RIEEAF LT RBKREGHS, BEER
BB/ s 2R 3RIZKURTY R, W /KL o A BE AN
WK 5 B U 2 T J e ) B B2 S B BR )2 5
BRZ R Z K IR , T3 /K FB TG 2 BOO IR, 22 4F
SRR R H . TR, T I 2 Wi DRI 725 9 du
AR SRR
AWFFEGET LR R, KB TG R A 2
4722 H 94 BL.206 J& 320 B, B AR R D T
AR REZR X TR AR VAR 5 1R 3R, (EL 0 e 7
RROH LA R (3R 3) , R TR 72K B o
(1) TINCL, {E55 TAIERZE , T T A UD R 2 60,
ZE MU H B 5 225 AR B
JL AT RATAEZE S HANF TR B
FEMPE M . IR, AL T 1] 443 5 R
Pt A P — H R R P B A
(BEJ& B, O o) FCRl) 1P 80H Ee 2
AR AR TRl 20 DX T ARG, HOAPR 28 88 1) AR /0 o I 98
55, UE R4 B 1 AR AL RE S 52 ) £ 2R 14 7 SR ZREAE,
AR BEIEFIN 1 28 SRR B, Rl R4

EEER M T BB 0 IR Jabo, a2k
FR 3t B 3 A1 A2 7Kl R TR AL 25 R 85 T 19 5 )
K R EHSAE A R BT 2R, T
Je DR A T PR B TR TR 23 , T 8 i A SR i
SEH RS REMIEIN . i EBAE Rk n] HEWT, 1
JR P AR ER BE T IX #4281 TINCL, {E AN %R

R 75 g 3ol 0 S AR A _E 53 2R B JC Y A
X AR R R R 18 B BUKF B S22 R
ZEPTHIC A  HUOEEHE B8R 268 H
i H s e RHEOK P b 2R T iE H 2
B R R R, B AR, S H
S R AS bR R R L SIASTIDE 7 S

PIARGE RIS E] 325 R R AR L 72702
GEIHEE R _L A AR (19 0 R 2 R A 26
ZSPEC A AR, AN i R 3R K
BT AT RUDRER T RAOE R A i
S PRI, ROV P25 T 0 20 AR 45 70 28 Bt b 22
SRR LA e ZREMEIR R . B T4
BOYRAFRZ AR S MAREEA [, AW
FURRRMEIE M 0 S (P2 7 R SR 2 AT B
OPFESRAS AR BN T RS R T AR TR 1 ) 2R 96
BIZRAA VDI B O BT ST 64T LU (3R 6) o SRR
T, RMEIE R A V-3 73 I 2 45 AT (62.
2) T ARUERLZLIX (65. 7)) , Tl o T 2R VO 5 T 3ok
(55.2) o I IA RV HhE I 1 2 1 AR AN I 2R
TEREZR X (E s LU A0 IS SR P v P 2R VAR 5 Vel 2L
RPN R RS e UIP S SN N
28 DX RESBRaIE , 1T FEZR VAR B Tz o XAl B
TARUME S R ORI 23 S T, A e 3
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TR ERERR AN IR, 1] A A (0 ol
BTG R AR BT . Rk T
AT B, VU R BRTE 1A R K AN, R
AT AR R 2K, Ak HLAY A AN KR 1Y
Bl ZR X 0258, 30 LR 1% By S e £ 2R IS, 3
BOUPRZFENER R o T AR VR i 2 DI 58 4F 32 5]
T BRSBTS VLI AR IR LA B SR U S50 2
ASCIRIE IR , D AR T BRAIL 1 2 A A TR B K, AR
R FIRIRBE A PRI T 5 i s e et

B4 A R HA R R B ER R, S0 T 3%
VEIX. £ 2 9 3 A S HCTaE , T o) 1 A ) f 2
R R R LR PR R R T 2R 4R X
T =B i 2 Mt s . N A, K
SV VS A £ 3 250 2R LA 28 B T e, e o
T, AP TE IR b Rt AT A 3
BT B, 5 [ Ah— 262 B 45

FARS T Sy A, R v i e A 2 4 R 2 22
AR SARECN TE(110.0) SRV HE 1 (110.0)
FHAE , PR T ARG L X (120. 0) , YR K 12573,
ARDBAEE] . G a R R (R 7)), K
I VIR £ 2 10 40 28 2 RV B R 2R3 U0 T 03 AL AR
SRR (425 S 3 (P <0.01)

F6 RIEF FIOBBNFREBMEARKEBEHEXS XS HEELE
Tab.6 Summary list of indices taxonomic diversity of fish species in the Daya Bay,
Dongsha Islands and East China Sea Continental Shelf

[X i area #; i latitude A* A
25122 Bast China Sea Continental Shelf 26° ~33°N 65.7 120.0
KP4 Daya Bay 22°30" ~22°50'N 62.2 110.0
VP EE S Dongsha Islands 20°33' ~21°10'N 55.2 110.0

RT KRIEBFIHBMRBMRARBHAXSLXFSHMENESEEHLE (1 KE)
Tab.7 Comparisons of significance of differences of A* of fish species in the
Daya Bay,Dongsha Islands and East China Sea Continental Shelf ( z-test)

RUERESE
the East China Sea

IR waters

K
the Daya Bay

RUPTEE
the Dongsha Islands

Continental Shelf

% il %2 Bast China Sea Continental Shelf -

RV Daya Bay 4,233
ZKUPEER) Dongsha Islands 13.412*

8.914 ™ -

e e 2R B (P <0.01),
Notes: #+ extremely significant differences( P <0.01).

TEAA S oA 0 b, ROV Vi ) 2R v B
BRI H ZAHARL I B (0. 600) , IRV V5 i J5k
1 25 [F] AR v R Rl AR Sl £ 25 7E H PR Bl
ARABL, AN BRI 125 W) AR U0 B 42 22 ) A R R 2R 4
fi0.012, 7ERML b AARIPE WA 228 Ko H itk
R, RO V5 v 35§, 01 28 1) 73 AT B SR B T AR T
PN R ER e ol i RN i a3 I E S
X AT BB PR A TS A ) R SIS R R AR X S R R e
IR ALE AR, DT 350 T KO 145 il £
FRGTIR A B — R A RUREE

IEAESR | BT 78 KO V485 T T b IX A7 A
R T A TR b B R R R S e BE T A, 4
TRV 3 g A A IR TNl 9% 50T S A R g 17

SO (AT ORIV V5 ¥ v A 25 R G A e VA S

55 B 5 R 1) R, O 5 7 A e AR Ak i
FE 'O AR TR AH A BN A A ) 2 RE PR
o TILMAN*'SAN 16 A28 35 3l 52 0 F B 85 728
PRI BN T , f0 2 ETE 1 43 2 2 V0 BB X i 45 2R 456
MRaE T T, B, A2 SR
Sfe A iR DRI 725 Vo £ R T S R A A A AR
RSB T AR I B AERI L 14y
KB TCHIZREPERIFSE 7 1, AT LU 4 T 19 35 4 B
WFFE M 0 A AR R B0, A £ SRR R JT %2 )
FRR PSS 2K

S 30k
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Taxonomic diversity of fish species in the Daya Bay,the South China Sea

LI Na-na'?, DONG Li-na*’, LI Yong-zhen®* , Al Hong”, LI Xia’>, CHEN Guo-bao’, SHI Yun-rong’
(1. College of Ocean Engineering ,Dalian Ocean University ,Dalian 116023 , China;
2. South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Guangzhou 510300, China;
3. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: This paper documented the data of fish species systematically collected in the Daya Bay from
1980s on according to Nelson’ s classification system and analyzed the diversity at different taxonomic
levels. The inclusion index at taxonomic level ( TINCL, ) , taxonomic diversity (A* and A ¥ ), relative
abundances(R) and the similarity index ( C) at Order and Family levels were used in this paper. TINCL, is
used first in this paper. The results indicated that the fish species in the Daya Bay belonged to 22 orders,94
families and 206 genera,and Perciformes is the major order . Analyzed by the inclusion index at taxonomic
level ,the average numbers of ( families, genera, species ) , ( genera, species) and ( species) per order, family
and genus are(4.27,9.36,14.55),(2.19,3.40) and(1.55) ,lower than those of the Dongsha Islands and
higher than those in the East China Sea Continent Shelf. The values assumed the inverse proportion with the
variation of latitude which demonstrated that the taxonomic diversity of fishes in lower-latitude was lower
than the higher-latitude. The average taxonomic distinctness A* and the variation in taxonomic distinctness
A " of the Daya Bay were tested in this paper by the PRIMER 5. 2. The average taxonomic distinctness A *
was 62.2,and the variation in taxonomic distinctness A * was 110. 0. Compared the A™ with those of the
East China Sea Continent Shelf and Dongsha Island, the genetic relationship of the composition of fish
species in the Daya Bay was closer than the East China Sea Continent Shelf (65.7) and farther than the
Dongsha Islands ( 55. 2 ). Compared with the similarity index at the order level, the composition of fish
species in the Daya Bay is similar to the Dongsha Islands,and similar to the East China Sea Continental Shelf
at the family level. In order to increase the acquaintance of diversity in Daya Bay, this paper analyzed the
composition of fish species at the species level. It can provide reference for the exploitation and conservation
of fish species in the waters.

Key words: inclusion index at taxonomic level; taxonomic diversity; relative abundance index; similarity
index ; the Daya Bay
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