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Fig.1 Distribution of coral survey stations in the Hongtang Bay
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Tab.1 Evaluation of water environment of the coral reef ecosystem

J¥%5 Number /N3 Formula %1 Note
W (1) 2) e W, R g BUPM IR W, S5 i A5 g TN HE bR E 5
) Wy== n VP DI S O G W, FR 75 EA HE B 08 B 85 me S A XA 45 5L
BEL 25.00< W, <8.00 B, KIFEE AR ;24 8.00< W, <11.00 B, KIREE
(2) Wy =20 U HEHE; 5 11,00 < Wy, <15.00 B KSREE Iy i
A (3) H: LC FyiE I (HC + SC) BYBETE 38 DC g S 3L 55 4 AL i3 iy 4
3 Cl=1g[LC/(DC+AL+0OT)] 5707 et o ’ ’
e S V1 or st
®x2 MMEESRSEKIFRIENR
Tab.2 Evaluation of water environment of the coral reef ecosystem
I %% Class | I %% Class II I 2% Class Il
f& 45 Indicator BOR IRE LN IRAE ZR IR(E
Requirement Assignment Requirement Assignment  Requirement Assignment
pH {H 7.50<pH=<8.50 15.00 8.50 < pH=<9.00 10.00 pH >9.00 5.00
M45% a/(pg - dn ) Cpy Cuna<0.50 15.00 0.50 < C,, <1.50 10.00  Cyy, >1.50 5.00
M/ (mg - dm~?) C, €,<3.00 15.00 3.00 < €, <6.00 10. 00 €, >6.00 5.00
E PR L/ < dm 3 )
TR Cpoiig m) Croyp<15.00 15.00 15.00 < Cpo, p<30.00  10.00  Cpo,p >30.00 5.00
A (pg - dm™3) Cpy Com <200.00 15.00 200.00 < Cpy <300.00  10.00  Cpy >300.00 5.00

R3 FEBMGBERE

Tab.3 Semi-qualitative scale for the assessment

L2494 Degree HRJE Scale

E| S E CI< -0.602
o -0.602 <CI< -0.176
— i -0.176 < CI1<0. 176
Bhf 0. 176 < CI<0. 602

JpH o CI>0.602

2 #ERE5HMm

2.1 HRHAFHE

CLYETE oA 1 kA ) 11 R 25 Jm 55 AL AR
P 32 22 Z AL RE M ] (Acropora millepora)) |
G T REF I (A, hyacinthus ) V- Ji& 3% k58]
( Montipora solanderi ) . " AR 3 7% Mt #1 ( M.
Soliosa) , ¥ UL 3 3] b 2 3 A A= 2598 I 3
( Galaxea fascicularis ) . V& &% 1% J #] ( Porites
lutea) . — A FLINI ( Goniopora duofasciata) ¥
5 Jii ki 90 3 ( Platygyra daeda) | J§ % B 42 3 34
( Turbinaria peltata) %% . IR, A0 EE /A
SN SR T D R T AR A R R TE 1
P 5 A U XA DL B RO R R
SEER IR Lobophytum sp. | %8 8 2 Sinularia
sp. A Z I Sarcophyton sp. UL I M Bt 51 H
( Gorgonacea ) —Fi,

ZMBIE SIS, 20 3 4 o A e
BB FEZE LAY ek B 7ok 3=, 43
B BTG AN 30.91% 23.64% % 21.82% ,
HUR A B stk BCR RA SRR, 43 51 o B R R L
B 12.73% 5.45% J% 1.82% .,

2.2 HEASHIER

ST 0V U T DY I3 A U R i B
Afi , W 1 43 A 98 BE 24 100 ~ 300 m, KIE I 55
X LAVG A R, JCH I o A, T H R 4k B2
BRI S KR 1 m DL ) XS A X B 4,
RSB A = B GRS /N B A R
&5 A % B I 43 A s TSI 43 A

Wil 2 7K TR I 53 A 128 oL, KR 1 ~ 4
m Ay B A K A A A 2 i A
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DATR ) DX IS 5 28 78y Ay 1) 00 OIS A2 0 55 m
DI SO R b 56 m DR 2D IR,
FEA T 23 A

T T Y B S R 14, 67% |, W 4y
AT A %) T2 A T e DX, — 2 = S VS O T T A
(uf o7 H1), 35 i 4 3 80 25 55 22 v] DL ik %
45.00% , 73 —YeJE N T8 B3 X3 (i 457 HS
uhifor HO6 ) | 1 i £ 31 4 55 28 v] LLIA £ 20. 00%
Db o B DX N - H A b 7 i 5 L E 0. 00 ~
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4). H6 (S A (R B AE 7 4 (CT > 0. 602) |, P £F

OB F B B 2 ~4 m A4 KIRIEIX,
BERIO0.00% ~2.00%, FHE RN
0.17% FPRERAZ HZHHR I, 2R
(BEHCAR) A B0 T, Bl L e, i 50
FobEo DEAN W B T 4 m DARIX .
2.3 ERWRRIEN

T SRR 5 DX S8 il 6 5 28 i Joi 28 A % fi
FREGEL 31T , 456 F e MR AG B RUEE ) W T 5
B A RO . S5 BN WA HT H2 %

sz He 2 HS 1 £ IR &0 48 (0. 176 < CI
<0.602) , Ay 7 HI1 2 HI12 —f( - 0. 176
<CI<0.176) , P& £l {7 HO M 45 2% ( - 0. 602
<CI< -0.176) , J&# {7 H3 H7 H8 % HI10 JE
H2E(Cl< -0.602) KAk F , AF 57 DX Il il A
WA 55 A i ey, HL RO KBVHE S, RO B & o
W w5 AR N i W R A LA A Y R WS
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Tab.4 Distribution of coral reef

PN R % RS/ %

Fetb 291/ %

i Coral coverage Bottom material Other organisms ﬂﬂ/ﬁ?%l‘ffgﬁ/ AT 2R %
Station  yEpy , " , . s (- m ) Total coral coverage
i R aa iy w BEHEH e RS Coral recruitment
H1 45.00  0.00 0.00  35.00 20.00 0.00 0.00 5.00 0.67 45.00
H2 16.67 2.00 24.00 13.00 44.33 0.00 0.00 1.00 0.27 18.67
H3 2.00 0.00 0.00 38.00 60.00 0.00 0.00 15.00 0.10 2.00
H4 15.00  0.00 0.00 25.00 56.67 3.33 0.00 6.67 0.20 15.00
H5 22.67 0.00 0.00 36.67 35.67 5.00 0.00 13.33 0.13 22.67
H6 25.00  0.00 0.00 43.33 26.67 5.00 0.00 6.67 0.13 25.00
H7 16.67 0.00 0.00 49.00 28.33 6.00 0.00 25.00 0.07 16.67
H8 14.33 0.00 0.00  47.33 31.67 6.00 0.00 16.67 0.07 14.33
H9 10.00  0.00 0.00  50.00 40.00 0.00 0.00 13.33 0.07 10.00
H10 4.33 0.00 0.00 46.33 43.33 0.00 0.00  20.00 0.03 4.33
Hl11 1.00 0.00 0.00 0.00  100.00 0.00 0.00 1.00 0.00 1.00
HI12 3.33 0.00 0.00  26.67 70.00 0.00 0.00 3.33 0.03 3.33
-1y 14.67 0.17 2.00 34.19 46.39 2.11 0.00 10.58 0.15 14.83
RS BIAS XRFXBRERIEN
Tab.5 Five benthic life forms and condition index
T il A R B SEI ) K HA A9
DA i /% i /% i /% i/ % wi /% fE R 5L ER
Station Proportion of Proportion of Proportion of Proportion Proportion of  Condition index Degree
hermatypic coral soft coral dead coral of algae other fauna
H1 45.00 0.00 0.00 5.00 0.00 3.170 E|g7e
H2 16.67 2.00 0.00 1.00 0.00 4.223 B[ g e
H3 2.00 0.00 0.00 15.00 0.00 -2.907 e 2
H4 15.00 0.00 3.33 6.67 1.00 0.447 By
H5 22.67 0.00 5.00 13.33 0.00 0.307 By
H6 25.00 0.00 5.00 6.67 0.00 1.099 e b
H7 16.67 0.00 6.00 25.00 0.00 -0.895 AEH 2
H8 14.33 0.00 6.00 16.67 0.00 -0.662 JEH 2
H9 10.00 0.00 0.00 13.33 0.00 -0.415 %
H10 4.33 0.00 0.00 20.00 0.00 -2.208 Bl =
Hl11 1.00 0.00 0.00 1.00 0.00 0.000 — %
H12 3.33 0.00 0.00 3.33 0.00 0.000 — %
RS 14.67 0.17 2.11 10.58 0.08 0.216 By
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Fig.2 Coverage of coral
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A WEFT X IR T Bl /0 T 3 3 5 A A% R I
(Drupa morum ) FIUEEL 1 A2 , T HL A 121 Tk 9 185 3
AR — 78 MRS, AT ST 45 45 DX A 3 LA 31 381 fe
IR AL A S BAR AR 5 MR AR5 DX PR S 380 e gt
JREPRIU 14 T B R 3R Ry R AR B | BT 15 2l A %
RIUBERAE
3.1 JKRER I XoF T B4R A R AR O3 2 i

ZOK IR BRI EOT M , LS It 2

BRGKAEE pH 4 8. 05 ~8.30, P {H K
15; B & BmiiE N 3.60 ~28.70 mg - L', -
YIAE Ry 6. 675 1% PE W R £k & & 4 0. 003 5 ~
0.012 0 pg - L™ SEXMRAE M 15. 00 ; TTHLE & &
TN 0.004 0 ~0.026 pg - L™, SF WA K
15.00; 4% % a Jif} 1.03 ~8.99 pg - L7
IR R 6.67(F 7). 2LYEEIMMEA SRS
KBS IR P8 500 11. 67, 2 BRI kA= 25
R GUKINSTE VR U , 21 30 V5 S8 i /K B 5 O fk
FRERE

R TR FREE g B oy fa B, (B9 b &
KA R SR a T RERK, WE
P, XA R 6. 67 (£ 7) .
3.2 BRI S S0

S T3 77 A R B Y, fEE I .
PR G KB RAER T8 B sk
JREREE AR LE Yy A R B T
AR R K o o o SR AR e, BT YR v 2 5 e
TR AR B, i A I T 3 e R
DI 2, 7w fE i 3 1, 3 SO = B gE
T, HUOR B PR YR BE 3 , T SO 3 A R
REEAT AR, o AR BE T, I3 1 fb Fn
0 3 2 PR B DR K B S 0, A 5
TEIMIAZR T, 3 O 1 Ak, JU I # O | e
AR URE RN, L &R R

F 5 DX 38 R0 1) BV A T 3,20 ~ 13,60
mg + L™ 2Z[6], SEI4{E K 5.40 mg - L™ /N &
IMEA T 2. 60 ~16.60 mg - L' 2 [a], SEH4(E K
7.20 mg - L™ & vb e i)y 1) BRI RZEE
JRJZIG I B 1Al B U i A KAt A ki
WAL, A 5 v S fe KAE H IAE 75380 15 )
B, AV S A B o S A (181 3) e
JEN T (2015 AR JF i, S AR S =
47.416 6 hm® ) BTG H4 H5 H6 H7 Flukify HS

x6 MMAHBEEN

Tab.6 Numerical changes of coral reef distribution

AL TEREAT LI A T
\ ‘ R i Bk
E€2 ff ] Bk Ja Fit) i Ewﬂﬂﬂﬁmz T O % /(A m™?)
. L. . overage of . .
Region Year Species of hermatypic coral : Coverage of soft coral Recruitment
. . hermatypic coral X
(family, genus, species) of hermatypic coral
2014 11,24,57 17.33 2.01 0.22
LTI 2016 10,23,53 13.42 1.81 0.19
2017 11,25,55 14.58 0.17 0.15
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Tab.7 Evaluation of water environment of the coral reef ecosystem
. ; By - TR ; THLAE " MR a y
ALy R sy B gy B gy B gy B
Station Assignment Assignment o Assignment Assignment Assignment
c, Croyp Cpiv Coni-a
H1 8.10 15.00 9.80 5.00 0.004 5 15.00 0.008 0 15.00 7.32 5.00
H2 8.15 15.00 6.70 5.00 0.008 5 15.00 0.005 0 15.00 4.36 5.00
H3 8.14 15.00 3.60 10.00 0.003 5 15.00 0.008 5 15.00 2.11 5.00
H4 8.16 15.00 4.40 10.00 0.004 0 15.00 0.004 0 15.00 1.32 10.00
H5 8.13 15.00 4.40 10.00 0.005 0 15.00 0.008 0 15.00 1.49 10. 00
H6 8.15 15.00 4.40 10.00 0.0050 15.00 0.004 0 15.00 2.32 5.00
H7 8.30 15.00 28.70 5.00 0.0110 15.00 0.026 0 15.00 1.75 5.00
H8 8.26 15.00 13.90 5.00 0.008 0 15.00 0.021 0 15.00 1.03 10.00
H9 8.07 15.00 14.70 5.00 0.012 0 15.00 0.019 0 15.00 1.19 10.00
H10 8.22 15.00 15.20 5.00 0.009 0 15.00 0.026 0 15.00 8.99 5.00
H11 8.09 15.00 11.70 5.00 0.0110 15.00 0.023 0 15.00 3.56 5.00
HI12 8.05 15.00 15.70 5.00 0.011 0 15.00 0.021 0 15.00 5.27 5.00
T 8.15 15.00 11.10 6.67 0.007 7 15.00 0.014 5 15.00 2.21 6.67
Average
S A T A
{REFREPF 4 BOORES 11, 67( fekHE)

Condition index and status

E3 SEHAM#ALIER
Fig.3 Hermatypic coral bleaching
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HE K T B A A R AT o BRI, KR
I L, S e AL 58 4 p i i 21 1 1A
WiAERK S, hFEEARMR, 2 HEEZN
A2 ] 5 S B A B 1 K 52 b e SR AR 5%
W, A P RO KAs e . R, BF
VSR PO REE A RIS A R AR T R R R R

KPS R AT LAAE] 10, 58% 5 LAY R AL e
BH B BR 3 ( Caulerpa racemosa ) . A Fi ¥
Padina sp. i IRFL T3 ( Galaxaura fastigiata) V.
HEAR R AT % (G subfruticulosa ) . B- 7% ¥
( Peyssonnelia caulifera) . JFE ¥ Sargassum sp. \ X
7 % ( Amphiroa ephedraea ) . ¥ % ¥ ( Neomeris
annilata ) . 3 B B ( C.  serrulata ) . W [ &
(Asparagopsis taxiformis )&

1L 2014 47 3 2017 4RSI A b e
XFHe A BT AT UL, eSS w5 BT #2016
19 6.31% FTH3) 2017 421 10. 58% ; P #b
FoEER RS, 2014 4E[5 0.22 4~ - m PR
R#3] 2017 4£0. 154 - m > (& 4) .
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Fig.4 Algae coverage and coral recruitment
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Health evaluation and influencing factors of
the coral reef ecosystem in the Hongtang Bay, Sanya

LI Yuan-chao , LIN Guo-yao, CHEN Shi-quan, WU Zhong-jie,
CAI Ze-fu, SHEN Jie, LUO Li-zhen, PANG Qiao-zhu
(Hainan Academy of Ocean and Fisheries Sciences, Haikou 570125, China)

Abstract : To understand and master the health status and influencing factors of the coral reef ecosystems, and
give a basic data and theoretical research for the coral reef survey and research in Sanya, Hainan, a cross-
sectional monitoring method was used to investigate the species diversity, coverage and recruitment of the coral
reef by setting up 12 coral survey stations in the Hongtang Bay, Sanya, in March 2017. And coral reef
ecosystem was evaluated by the guidelines from Assessment of the Health of Coastal Marine Ecosystems (HY/T
087 -2005) ; the evaluation indexes were pH value, chlorophyll a, turbidity, active phosphate and inorganic
nitrogen, and the coral reef ecosystem in the Hongtang Bay was evaluated by condition index (CI). Results
showed that there were 11 families, 25 genera and 55 species of coral reef in the Hongtang Bay. And the coral
reef dominant species were Acropora millepora , Acropora hyacinthus, Montipora solandert, Montipora foliosa ,
The main morphological groups were clump, branch and leaf. Soft corals mainly were Lobophytum sp. ,
Sinularia sp. , Sarcophyton sp and one Gorgonacea. The average coverage of coral reef was 14.58% , average
coral recruitment was 0. 15 ind. + m >, and the average coverage of soft coral was 0.17%. The distribution
of corals in the Hongtang Bay was semi-continuous along the coast, and the distribution width along the coast
was mostly 100 to 300 m, main types of sediment were fine sand, small rocks and coral fragments, and as the
water depth increases, the distribution of corals decreases. Corals were mainly distributed in the water depths
of 1 to 4 m, and there were scattered coral reef or Gorgonacea in the water depth more than 6 m. The coral
reef water environment in the Hongtang Bay was healthy, but the concentration of suspended matter and
Chlorophyll-a in the water environment was high, and the value assigned was low. The average health status of
the region’ s coral reef ecosystems was currently at a good level based on qualitative estimation criteria, but
showed a downward trend as the number species of coral reef decreased from 57 to 55, and the coverage of
coral reef decreased from 17.33% to 14.58% ; coverage of soft corals decreased from 2.01% to 0.17% , and
the recruitment of coral reef decreased from 0.22% to 0.17% , compared to historical survey data. It was
mainly affected by the increase of suspended matter and chlorophyll a, suspended sediment in reclamation and
the increase of macro algae.

Keywords: Hongtang Bay; coral reefs; ecosystem; health evaluation; impact factors



