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Habitat suitability assessment of Sebasticus marmoratus in the rocky reef region of

the Ma’an Archipelago
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College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China

Abstract: In this study, we selected Sebasticus marmoratus as an indicator species to evaluate the habitat suitability of
rocky reef fishes in the Ma’an Archipelago. Indicator factors of S. marmoratus’s habitat (i.e. water depth, salinity,
chlorophyll a, turbidity, and substrate) were obtained in the spring and winter of 2009. Subsequently, a suitability curve
was developed and the Habitat Suitability Index (HSI) of S. marmoraius at each sampling site was calculated. It is shown
from the results that; 1) The HSI of alongshore sites around the Lvhua, Huaniao, and Shengshan Islands are generally low,
while those around the Gougi, Sanheng, and Dongku Islands are relatively high, with the maximum (1.0) recorded at the
sites around the Gouqi Island; 2) The most suitable water depths in spring are 6 and 8—12 m for the juvenile and adult S.
marmoratus , respectively, while during winter, the latter depth is mostly inhabited by S. marmoratus; 3) For spring, the
suitable salinity was 30 psu for all size groups, whereas in winter, it ranges from 27 to 31 psu for juveniles,and appear to be
27 and 31 psu for adults; 4) The suitability decreases with increasing chlorophyll @ and turbidity, noting the most suitable

substrate type as rocky bottom; 5) Correlation analysis shows that the abundance of S. marmoratus is highest correlated with
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sediment type but negatively correlated with both chlorophyll @ and turbidity. The results imply that high primary
productivity and turbidity may significantly reduce the S. marmoratus population size. Substrate type is the most important
factor for S. marmoratus distribution. In particular, the rocky reef habitat occupied by kelp was the best living environment
for S. marmoratus. Finally, we verified the HSI model with data from our surveys and fishery production in spring and winter
of 2010, which shows that S. marmoratus abundance increases with higher HSI values. Therefore, we are confident that the

HSI model we constructed is applicable for assessing the habitat suitability of rocky fishes in rocky reef areas.
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Fig.1 Sampling stations of the fishery survey in the Ma’an Archipelago

1735 22 (ind/ station , R/l 1) F7R 45wl sS4 B Y 22 & ol s K IR KR ERBE SRR a BREE
W AR Z ZBOK BUE AL (AAQT183) 5l B A £ [F2B I . th T8 & il 5 A s T s 2, Rt
A K BB BRI 2 m AP T  IC B R SERE A 1 SE 0 = [ AR T L XTI O RLK (1 R
A PRt R PH DN 12 0 LV JBORE AR 5 %o T LA o, IS J >R T MIS2000 0GR ASCI] 2 HoRE A%
1.3 Hdlaarbr
1.3.1 HEERHT

S MR PR TR KN KT AT U R Kt IR A Bk L TRIER O AR 9 R
(F 1), WFFER R TR pH A RGBT T2 5w 0 S i MR & 75 RATHE fa il o)) DT 5% e L
FE, BTG GG it 2009 4R A EdE Y Bk 7 ADSIREL R 7 #7000 0 R, 25 BR IA AR G MY
WA, A HERS 38T (principal component analysis, PCA) Fili ZE5) 43 [F 1, S B B R 2 5Tk R KT 75%
19 B3, 7E E R R 22 TTERE R T 0.5 B+, DA EAMATIITE SPSS 19.0 Gt J BRI th o8 il

x1 BREREREIS

Table 1 The classification of substrate type

£k $if% d/mm LS QiR Z R HifE d/mm e s
Name Partical size Notes in English Name Partical size Notes in English
b Sand 0.0625—2.0 S Tk Gravel 2.0—4.0 G

& Mud <0.0625 M [k Pebble 4.0—64.0 p

Hi+ Clay <0.002 Cy A7 Cobblestone 64.0—256.0 Cb

T Silty 0.002—0.0625 Si # Rock >256.0 R

£ Stone 2.0—256 St

1.3.2 W4 EHbIE B A2k
G 3 R ) B B R A S S R I A R S A TR ) B X O I ek
90% Fif) 11 274 JEL AR AU i SR FH 207 0 8 b 13 BT il R A ST AR R A DT S R S L R e o A S RO

http ; //www.ecologica.cn



4 A E = 36 &

G Enis >t Hod D s GRS e SRR H (04 3 B RE i AR ST A 2 g i AR A , T A BEAS i il A
55 300 o B 0 1) P T R R LA R 1 S I RV, DR A I 9 SR FH SIS0 5080 4 4 i 1 A 2,
Hfl PR SN AERIST FR A ) B A B AR KT 80 mm FFAARME LI, A T AT B R R A
S H R P PR )3 P R LA ) AV S ol PR AR B 53 S 40 (R <80 mm) FHBE £ (1A >80 mm)
P E KB,
1.3.3 A58 ool B AR Y

F T A TRV PR DR 4o 4 5 foeh ) = 8 43 A 2 i R B R[] DRI HST ASERLR IS 9k A7

HSI = K.f, + K,f, +... + Kf, (1)

Kb, K 08 i NIRRT IRGE ; £ o5 | DI 1038 B S, SIE M 0—1, 3 s P34 32 B fe i B, ST Ry
1, FTRIZ I N 1 PR el AR B A A7 5 P2 =F SR 0 B, ST o 0, R IZ 3 [ N i FR S AN IS 548 & fil A=
17, AR L 5 2 56 RTE 25 5008 (0] A AR SE M/ IME R 7% TR F BRI B0 B )RR AHP 2630 2 4535 R IR 7
FIALE , AHP 35 BLAT BOARIE 5k, o bR B AR ELAR B8 (B AS A S e 48 1) %) B LR B OGP0 IR e AR
SCR T ECAGI AR FE ) 3 1 T R R
1.3.4 HSI A EE

FIFH 2010 4575 2 N4 2R S 3 ) 55 I A vl s A PR EE B0} T HR L HST A, 0T 5 AR IHE KN &
il = B A A G L EA T HLAE AT, LABGUE HST RS 55 F0 3t ot 4 2 finh = s K

2 HREHS

2.1 W EBhFE R

2009 4FHAR 2 A Z A X I R0 R A AR P 48 B i A A e A LR AR — A R A B e
B 5 B RETR A Jmy b o A X, ELAR 245 I M ] 1 v A S i = K T AR IR 2 i dE Bl AR
A Sl AR = B A A s A

Ay X ) X
s s
@ 2
) . ‘e :EET . ° BET
@kl L ZREE @3kl L TRPELL ¢
s . [ 2
=fil By =iy Ll
£/ (nd/d) wins % &%/ (ind/d) s e
. 0—2 [ ] ? < 0—1 o
0 2—6 ® 1—3 e
s 3=
®20—26 0 4 8km ®9—14 0 4 8km

B2 SBEIBEEME. EFTFESHREE

Fig.2 The distribution of abundance for Sebasticus marmoratus in Ma’an Archipelago in the spring and winter
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Fig. 3 The relationship between the catch of Sebasticus
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Table 3 The correlated analysis between the Sebasticus marmoratus abundance and environmental factors

T AHIEZREL Correlation coefficient  FR¥ o HHIKE R B Correlation coefficient
Environmental factor #7Z% Spring &7 Winter ~ Environmental factor #Z Spring £.75 Winter
JKIR Depth 0.307* 0.317" THIE Turbidity -0.377** -0.358 **
7K i Temperature 0.222* 0.211* R4 Dissolved Oxygen 0.195 0.137
ERBE Salinity 0.281* 0.308 * JIGJT Substrate 0.683* 0.600 *
4% % a Chl-a -0.368 ** -0.327"*

* P<0.05; * * P<0.01

%4 HEAFHERS S

Table 4 Principal component analysis of environmental factors

%1 F oy %2 Fsr 553
SR F The first principal componment ~ The second principal component The third principal component
Environmental factor #7.PC1 %75, PC1 HZ.PC2 £475.PC2 #7.PC3 £75.PC3
Spring: PC1 Winter: PC1 Spring: PC2 Winter: PC2 Spring: PC3 Winter: PC3
JK Depth 0.154 -0.515 0.444 0.567 0.547 -0.033
7K Temperature 0.008 -0.437 -0.341 0.376 0.364 0.400
ERFE Salinity -0.209 0.137 -0.108 -0.069 0.564 0.956
4% % a Chl-a 0.506 0.900 -0.064 0.390 0.018 0.028
WU Turbidity 0.544 0.869 -0.150 0.426 0.104 0.103
JIXJE Substrate 0.015 0.192 0.545 0.747 0.188 0.162
77 Z 5k % Variance contribution/ % 34.961 40.489 25.677 22.654 20.936 18.662
R m r\'e]k$ . 34.961 40.489 60.637 63.143 81.575 81.805
Accumulation variance contribution/%
2.3 S M ERE 2l
T SIS AR ) A3 0 A Xof T 4 i = B T AR 2 A XK IR R R a MR IR BT T
B (& 4)
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FLERE N 30PSU, & 2= 4y & il 4y #4119 15 L
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Fig.4 Suitability curves of depthSalinity ., chlorophyll a,Turbidity and substrate type for Sebasticus marmoratus in the spring and winter
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Table 5 Judgment matrix of indicator factors

RAET FINE PIST M2 R a W T
Indicator factor Salinity Depth Chl-a Turbidity Substrate
¥ Salinity 1.00 0.83 0.69 0.63 0.50
JKIE Depth 1.20 1.00 0.83 0.75 0.60
4% a Chl-a 1.44 1.20 1.00 0.90 0.72
W Turbidity 1.60 1.33 1.11 1.00 0.80
JIGJT Substrate 2.00 1.67 1.39 1.25 1.00

B5 &ZF (k). ZF(AH)BEH HSI TESHE

Fig.5 Distribution of Sebasticus marmoratus HSI in the spring ( left) and winter ( right)
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Fig.6 The relationship between the HSI and the catch of Sebasticus marmoratus in the spring( left) and winter ( right) of 2010
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