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1.1 ARXEHRE—EELS

LN FEFERE 5 AR AL (16°55'N~17°00'N,
112°12'E~112°21'E), J& fHilX ik 5 46 S 1 . Vb4l
B RHE R AR A R, R RGAR S . PEVN .
/AN Sl N = 5 | 74 N 47| I =2 M3 I
(iR R I R Rk e [ Rk KOs = S )
SAERFEIR, L ZAE R IR A, K E
PEREM R, ZRR T2 BWERIRKA; 2
G, BKEZETTFEKE 5—11 A, W%
JBFAIERLA H A, R URIR A 20,
1.2 SYZEHERE

A IEZE S DOk 1 A4 W 2F 50 ok 3 v
IKF=RFEEBIE I B m TR K AT BT 20 28 70 4R AR
2018—2019 - 7E L 3% U5 HE 47 B Af £ ) A5 B R
ERIFE S, SRFEAE . W E | B R RO TR
FEIE L,
1.3 HIEBHH

A3 20 28 70 4EAR . 2018—2019 4EPH b
5L WG G 2R A 2R ALK, M R A
PR 22 Jp e SRR VIR B A5 T X Ay 2 2
SR YR R R A AE—ETE RN,
AN R A R FEIE R R R MG, [

U d7e s A /N 2 B 0 TR R ) 43 206 R
X SR RSB &), e Z O 2]
#4432 22 6 K (average taxonomic distin-
ctness index):
AT =2 wy) [ [S(S=1)/2] 8]
4125 22 55 7% 53 48 %4 (variation in taxonomic
distinctness index):

A=Yy —ATR/[S(S-1/2] ()

A, AR BT AR R A B A K R A BT
B, A0 ATRImEE AR . Hod, wy BEE A
PRI YR RGP AR K, S R 2E%. F
B2 A8 A RIS TEVE P REHLIE PR AT B
PN T2 22 ] S 35 43 2 S R AR K B, S X
7% HLOG SR A DL RN R Y B 1 AR AL B, AT
B 55720328 22 A8 50 AR B R 19 BAS - 2
B, [ewfafpa) B R o mmMB A RE, A
M R A 43 W A3 R R B Y — R ), A AE A
FHB I A K LB R/ LY S 442
ZREVEFE R ATRN 0325 R AR AR R AT AN
FEARK/INFIERE 7k, R Bpp 2, A%
B, TN 25 o A o AN 2 48 ol B BRORE Isf B
Fafd vE>T . ATHI A" PRIMER 5.2 $F40 1)
TAXDTEST R4 .

F1 LEISHOAERRL

Tab. 1 Qilianyu island’s previous investigations

RN E sampling position

RAEEME sampling net

JHAEIHA] survey time A survey vessel

HIKHEIX shallow reefs
HWKHEIX shallow reefs
HWKHEIX shallow reefs

AFE ¥ E undefined gear
F49. AR hand-lining, gill net
F49. AR hand-lining, gill net

1970s Hafft fishing vessel
201845 A . 8 /1 “Hi%E"5 Nanfeng

2019 4E 8 A “Hi%E"5 Nanfeng

14 G-Fi#

/R ey TV = I & SN =0 & [ET B o T3
AN, ERAFTEE ZHEPE, M REaE TR W
(i AR,

(1) BT ZHE T8 5 Dr):

m n
Dg = y Dy, Dy =—pp;Inp; (3)
k=1 i=1

o p=sidSe, Sk ()N kBRI IFEL, s ()N
kBLi B FEEG n ()R kB EEG m (1)
MR Dl k B R AR

(2) IBH IR ZEEERER(Do):

p
D =-pq;lng; 4)
Jj=1

R, g=siS, S ()RR IR, 5 (7)) WA
J IR IREG p () AR 5T,
FRUELL ) G-F 38 %0(Dg.r):
DG

D, =1-—= 5
G-F D, ®)

NI A R RHRE BARRRE, R D=0 i, JUHZ X 3
1 G-FARBNE, Bl Do.=0; LRI Z, G-F
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Fe BB, G-F 18805 0<Dgr<1%7,

BRESN

2.1 BERYFAM

WEHAT, L#EEREMELIIAR 516 B,

Hrr 515 JERetl % 2R, K [F R 574 14 i
HATE I, RSS2 8
H 33 8L 70 J& 175 Rh(Gk 2). Pt dhiie o
(Perciformes)f 23 B} 142 Fh, H4axtE#, & B9
HAZE09 81%., Hk A4 HRHH H (Beryciformes)f

F2 LEISEBEEER. BrIEAM

Tab.2 Compositions family and genera of the coral reef fishes along the Qilianyu island

A%

MRE H/%

H order Pt family species percentage i genera species percentage

884 El  Anguilliformes 136EFE Muraenidae 1 0.57 WEHEIR Echidna 1 0.57
filifiL H  Aulopiformes kAl Synodontidae 2 1.14 Ttk JE  Synodus 2 1.14
W%l H Beloniformes ’AEL Exocoetidae 1 0.57 SCHERE )& Hirundichthys 1 0.57
WiE R Belonidae 1 0.57 Wit )@ Belone 1 0.57

4 HR#H Beryciformes 4 fa Rl Holocentridae 17 9.71 PEwsfaf® Myripristis 6 3.43
st )JE Sargocentron 9 5.14

B AR TEMRE  Neoniphon 2 1.14

Jf1 H Gasterosteiformes B faFl Centriscidae 1 0.57 B g Centriscus 1 0.57
8% H  Ophidiformes Wt kl Carapidae 2 1.14 HE A0 JE  Encheliophis 1 0.57
Wt )R Carapus 1 0.57

fifif. H Perciformes (f116)Fl Kyphosidae 1 0.57 (1 fie)JE Kyphosus 1 0.57
il 35 fa Bl Pomacanthidae 2 1.14 FlpifaJ® Centropyge 2 1.14

fil 2 fFL Acanthuridae 14 8.00 St )E Naso 5 2.86

W f)E Acanthurus 6 3.43

Ml B faJE Ctenochaetus 1 0.57

FIERI AR Zebrasoma 2 1.14

Al Lutjanidae 10 5.71 8 Lutianus 4 2.29

N RWHE Aphareus 2 1.14

LLENTR Etelis 2 1.14

PiHiERE Paracaesio 1 0.57

PR Macolor 1 0.57

W14 fa B} Chaetodontidae 14 8.00 R A JE  Heniochus 4 2.29

Wik )& Chaetodon 10 5.71

iRl Zanclidae 1 0.57 MM JE Zanclus 1 0.57

MEfi %l Scolopsidae 2 1.14 NE il )& Scolopsis 2 1.14

W% 7Bl Siganidae 1 0.57 KT fE Siganus 1 0.57

Bk A} Labridae 24 13.71 JEfE Cheilinus 8 4.57

W8 Hemigymnus 2 1.14

WG JR Halichoeres 2 1.14

Rt JE Gomphosus 1 0.57

FEGEIE LR Xyrichtys 1 0.57

Y AaE Cirrhilabrus 1 0.57

%t/ Coris 1 0.57

(f§8L to be continued)
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(%3 2 Tab. 2 continued)

H order Bl family ﬁn%é& O E/% J& genera ﬂ‘%@( B /%
species percentage species percentage
SR Pseudocheilinus 1 0.57
W taJE Thalassoma 2 1.14
WAt ta)E Bodianus 3 1.71
MiE 25 ta® Hologymnosus 2 1.14
PRI FL Lethrinidae 6 3.43 PRI )R Lethrinus 5 2.86
0.00 HILERE Gymnocranius 1 0.57
HH8%} Caesionidae 5 2.86 M58 Caesio 4 2.29
W EE M )8 Prerocaesio 1 0.57
P4 EHFL Pseudochromidae 1 0.57 WK t)E Labracinus 1 0.57
IR faFl Gobiidae 1 0.57 MR A8 R Gobiodon 1 0.57
W &Rl Pinguipedidae 1 0.57 WH5JE Parapercis 1 0.57
el Malacanthidae 1 0.57 SpRta® Malacanthus 1 0.57
fig®} Serranidae 6 3.43 LBEt)E Epinephelus 3 1.71
U JE  Cephalopholis 3 1.71
AL Pomacentridae 21 12.00 TIRMRE Abudefduf 6 3.43
JCH SR Chromis 3 1.71
NEHRAE R Stegastes 2 1.14
#)® Pomacentrus 8 4.57
EiefaJE Dascyllus 2 1.14
5%} Carangidae 4 2.29 #1BJ/ Carangoides 1 0.57
%)/ Caranx 3 1.71
£1#5F} Pomadasyidae 3 1.71 BAMUR R Plectorhynchus 3 1.71
KAMHFL Apodonidae 3 1.71 EFK2ZMJE  Cheilodipterus 1 0.57
KEGHIE Apogon 2 1.14
FAaFl Mullidae 6 3.43 WEAE  Mulloidichthys 1 0.57
R4k 8 Parupeneus 5 2.86
YW@ AL Scaridae 11 6.29 HWE L JE Calotomus 1 0.57
W 0 )8 Scarus 10 5.71
HEV Pl Pentapodidae 4 2.29 )8 Gnathodentex 1 0.57
HILERE Gymnocranius 3 1.71
ifif F| Tetraodontiformes  Hifffiifl Monacanthidae 1 0.57 Wbl JE Aluterus 1 0.57
Fil#i# Diodontidae 2 1.14 Flltdi & Diodon 1 0.57
HAiFLEGJE Cantherhines 1 0.57
7l Balistidae 5 2.86 PR Rhinecanthus 1 0.57
L E  Balistapus 1 0.57
fhusiliE Melichthys 1 0.57
Z B E  sufflamen 2 1.14
&3t total 10 34 71

17 #;, ) H (Tetraodontiformes) A 8 Ffi; Wi%l H i H (Ophidiformes)#/NF 3 Flr,
(Beloniformes) . il ffi H (Aulopiformes) . |1 H RSB TT, Bk fa Bl (Labridae) 148
(Gasterosteiformes) . 2 i F (Anguilliformes) . i  #l(Pomacentridae)fhJE%im 2, 754 23 Fifl 21
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Filt; HK b4 0 Bl (Holocentridae) A 18 Fb; 3
JE 11 B} (Acanthuridae) i 14 Ff; i {1 B (Chae-
todontidae)f5 14 Ff; B85 a8l (Scaridae)f3 11 F1;
i F} (Lutjanidae)F 10 Ff; fiFFEl(Serranidae),
BH(Mullidae) . #BIHEL (Lethrinidae)h 6 1, i
fili B (Balistidae) F i} (Caesionidae) ¥ Ky 5 i,
%R} (Carangidae) F14E 15 55} (Pentapodidae) 4 4 4
Flv; A7 5 Bl (Pomadasyidae) 1 K 2 i Bl (Apodo-
nidae)¥ Ry 3 Fr; HABBL R IEN /N T 3 Fhr g
22 SEFEZEN

b 34 G REEAVS £0 28 -2 ATZY R 54.19 (&1 1
HE L XTI AR FR ), 4292 112.35 (&1 2 2T
T 5 X R TR AR ) o IR AN ] X 38 0 S A5 0 2 4
PERCEAE 2 BRI ], A SCACHSE L 3% 05 AV £
& AMERT AT(E 5 A RIARE T 5% 25 SR 2R 1 7
X, K BURGARAE  h AHE R AR 71 AT 65.7,
UEME A RS AT 62.2, TAH [ AEBE
RT3 AT 58.75 (5 3).

70 -
65 !
60 |
55|
50 -
45t
40
35,

PSRRI

average taxonomic distinctness index

5I0 I(I)O 15IO 2(I)0
Y174 B number of species

Pl LG REEATG 0 25 F- 34 43 26 22 4 5 (A

95% A5 i <1 il &

Fig. 1 Funnel plot for average taxonomic distinctness (A")
with 95% confidence limit of fish species in Qilianyu island

&
B350,
& 300 |
& 5
38§ 250
E 2200}
) § 150/
*K § 100 |
R ;
= S50
S
g 0 . s s .
§ o 50 100 150 200

YyFiE H number of species

Kl 2 LSRR 2K )28 AR AR R (A7)
95% A7 i <} i £k
Fig. 2 Funnel plot for variation in taxonomic distinctness (4")
with 95% confidence limit of fish species in Qilianyu island

2.3 G-F &HMNEEH

L3 I A 1 S R R 2 REMEFR BUE 3,56~
11.04, SEIEN 6.23, -LiEIGHEN 2R R R L
FEMEFEEUAE 2.71~3.62, FII(E N 3.09, FRUELIR
G-F $8 50 HI7E 0.24~0.67, EHIME R 0.40, L&
USHEA 2R R R 2R TR 8. B R PEHE 5
KR UEALIY G-F $a 500 B AR(E I 7E 2019 4F, i
e A 20 4D 70 H10(Fk 4),
3 it
3.1 BERYFHARRK

AWt te i, ERAZBERE, 17
LSS B . BT AR, A7l
BN E YL S A HETE B, AR A G AR
FUR R R AT P b DG REERG f0 3
K 175 B, DB B 4t ik
81%, HAES A BTN ERERANRAEX; 5
K H) 56 BE 466 FhAHL D 291 FCY) XAl fe

®3 TERBEEFHFESHEEHARDPEESTFIEHA)

Tab.3 Average taxonomic distinctness index (A) and variation in taxonomic distinctness index (") in each region

N . KA . SE- 141432 NRER Sk
13, region ét_ﬁgsj“ 25 latitude P $ ,jf\gs . j.,_ﬁjz}%#+ 5% ik
habitat type ZREPERREL (AT A FIRE(AY) references
=V [ 2 Jm
é&@l‘ﬂi# . Kﬂiﬂf 26°00'N-33°00'N 65.7 120 [28]
East China Sea continental shelf continental shelf
KIE Daya Bay W offshore 22°30'N-22°50'N 62.2 110 [29]
. 5 =L e 2 o]
A Zhubi Reef e S 10°54'N 58.75 102.60 SBTvORE
tropical coral reef not yet published
+£3%l5 Qilianyu island ﬂh?ﬁ’lﬂﬂffﬁﬂﬁft 16°56'N 54.19 112.35 ZFI
tropical coral reef this study
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x4 tEIGEEEXYMEBRMN
G-F SN E R K D
Tab. 4 The number of species and G-F index of
each reef in Qilianyu island

0y LU 4

year number of species “ £ GF
1970s 115 3.62 11.04 0.67
2018 32 2.95 4.08 0.28
2019 29 2.71 3.56 0.24
YJ{H mean - 3.09 6.23 0.40

HWR G IV B 1 SO i — e R B R IR
HARRAS, Hig4 28 N N E S m /M G
USRS RS, B PR LI B0
R B DL K Y B8 il A D 25 5 v, B AR £ 2K
El N SR e WA NSRS e YR
HRHERAR FRTRES . KR AM, D
J& ff1.(Cheilinus rhodochrous) N1, 20 20 70 4FAY;
B f K AR R 216 mm, 2018 4EJ/NF 208 mm,
2019 4EN 2 182 mm. H 20 HH48 70 4R A A
bk B G RS £0 (Sargocentron diadema) . W&
i (Cheilinus diagrammus) F 21 J& £, H Al Fh 7F
2018 4FF1 2019 4FRYIHA PRI, XERE
A3 6 £ 7 L 3 15 1Y) Jm) B T 2R B AT HY e 22
PRELR AT o
3.2 FEFEHFMRE

S5 4r 2522 R 5 % (average taxonomic distin-
ctness index, A")F1433E 2 770 F48 ¥ (variation in
taxonomic distinctness index, /16%?%@[‘3%3’3
KA Y PR BRI B2 9 1 5 R AR DL M4y
FKEFE ARBFEE YRR LS B L R K
HETE ZHEE; AT BREE Wy i ] 43 28 6 R 1935 5)
FREENT 2200 AR AR T BORE 5 T AR A B

YRAN T AR G A W) 22 REPE RS O RS Bn vEAL Y 2K,

BT X8 . A [ A= 5% B s s 50 1 e e e
5T, SeME e YRS IR AL A SRl B
B PRI e KN E b, 4,
MRS AT, 1A SRR R SR 4 OC Rl
T, RIS e O AT, HROE R AR
B SRR VR S )N
SRS, BN AT(54.19) BAKT
RUF R HR(65.7) o 3X T HE AR AR V3 Bl 42 DX B 4 4 A7 2|

KT, ARV AR VLI A A2 T LA B S ) B 3L S5 It
RINERGEm, HIRRBE Ry, ARERFE
&, Wik o tim Y SR B A
tb, LS AMRTF RIS (62.2) 0 KW R L
FIAb 3% 422 05 7K A1, L4 T Sy ity 4 %) Bl BT R 4R,
H A R S i, DA I3 B A i 4 X 28
A SR IR 2%, SRS R,
50 ) IR A AR B e R B, B ATHEAR T
W (58.75), WL R p VDB B AL E ) — > E
VA AR, T AR AR/ ELA A BB, R
BRI K R E, a2y MEsE, K
1173 P 4 S X =1
33 G-F SH4NEER

TEZFEVE ARG 5Erh, B — N KTk
IIMTRIR BAE Y G-F SRR 3 15 BUIE J2
HR AR Py M (B A [ BE O ) T s g W A B B9 A ]
R RBEE IR ERL . RGO R Z R
T S A He— i X B R 2 REPER ) GAF 48
BOZ— Bt ARG B R Z R 2K, £
B0t 2o R 1y R PO

WF 5 4 BR L 3 WG e G £ 28 0 F g H BRI
WXL Y G- 48 F-HR50R G-F H8 5 A X e s,
X 5 pmaE O B e 45 B2, it UL A
B H A K/ INGE S5 i IR Al £ 2SR | R I 2R
Wil AP N G-F 30T LA s X R b
XYM SRR, RERUL . 2 Ul B B K i
[ P — L X A 2 e, 20 that 70 4R
G HEAG P 2R TR R G-18%50(3.62) . F-1R K
(11.04), )& G-F $8%0(0.67) %5, FMHIZAED
R R R, HAERE, BKE LRI EE
A FAREGE & T G888, I 20 42 70 4510 L
T WG REE A M £0 e B — K 2R
&, WRHHZS K FRHERZR . F B
TR ZREME 3T, 1B G- B, Uil HE ]
2S5 BAR, YR R ae R R TR, EEAA
AR BRI, X S A A R A — 2, &t hr
WAL G-F fa%cs, AR TR A A &
PR, 1M 2018 4EF1 2019 4F1 G-F8 5. F-H5% LI )
G-F 1R8I (A i e 2 5, 25 AW (=
1.38, df=3, P>0.05), X5 Ui 1 s ) 41830 A
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Species and taxonomic diversity of Qilianyu island reef fish in the
Xisha Islands
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Abstract: Herein we investigate the species composition and taxonomic diversity of coral reef ecosystems in a
typical small-scale area in Qilian in the Xisha Islands. Based on fish survey data from the Nanhai Qilian Islands
fishery in the 1970s and 2018-2019, we summarized the species composition of the Qilian Islands reef fish species
using the taxonomic diversity index and the G (genus)-F (family) diversity measure index. We found that the reef
fish in the Qilian Islands area belonged to 175 species of 70 genera, 33 families, and 8 orders. Perciformes ac-
counted for the largest percentage, at 81%. The average classification difference index (A") is about 54.19, and the
classification difference variation index (4") is about 112.35. We compared the community composition of Qil-
ianyu fish to different regions, both at home and abroad. We found that the A” of the Qilianyu fish is lower than the
East China Sea shelf, Daya Bay, and Yubi Reef, but was higher than the Qibi Reef. The average grade-of-diversity
index (F-index) was 6.23. The (G-index) average was 3.09 and the normalized G-F index average was 0.40. The
results indicate that the classification of species in the fish community of Qilianyu is higher, and the genetic rela-
tionship is closer, than that of the East China Sea shelf, Daya Bay, and Zhubi Reef. The G-index, F-index, and G-F
index values indicate that the species diversity of the reef fish in Qilianyu is relatively high, and that the distribu-
tion of families and genera was good historically. However, in 2018-2019, the diversities of the family and genus
decreased significantly, so it is suggested to protect them in time.
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