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Fig. 1 Map of giant clam survey sites in coastal waters of Sanya
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Tab. 1 Latitude and longitude of survey stations
Bk Survey area  ¥hfiStation Z545 & Latitude and longitude || i &1k Survey area  ¥4fiStation Z:45 & Latitude and longitude
1% 37 I &% Wuzhizhou W1 109° 45.301 E, 18° 18.756 N || & [7] 3k = & Luhuitou L1 109° 28.467 E, 18° 11.867 N
Island w2 109°45.394 E, 18° 18.635 N Peninsula L2 109° 28.561 E, 18° 12.849 N
W3 109° 45.494 E, 18° 18.555 N L3 109°29.152 E, 18° 13.127 N
w4 109° 45.597 E, 18° 18.456 N L4 109°29.284 E, 18°13.572 N
W5 109°45.788 E, 18° 18.412 N L5 109°29.717 E, 18°12.250 N
W6 109° 45.855 E, 18° 18.445 N L6 109°30.169 E, 18° 12.450 N
w7 109° 46.039 E, 18° 18.525 N L7 109° 30.600 E, 18° 12.800 N
W38 109° 46.158 E, 18° 18.896 N L8 109°31.467 E, 18° 13.033 N
W9 109° 46.123 E, 18° 19.031 N L9 109°31.950E, 18° 12.617 N
W10 109° 45.926 E, 18° 19.014 N || Z i HDongmao- D1 109°21.743 E, 18° 13.861 N
Wil 109° 45.688 E, 18° 18.977 N Ximao Island D2 109°21.804 E, 18° 14.227 N
W12 109° 45.444 E, 18° 18.963 N D3 109°21.861 E, 18° 14.593 N
W13 109°45.312 E, 18° 18.972 N D4 109° 22.334 E, 18° 14.596 N
WP e Yalong Bay Y1 109°36.563 E, 18° 11.872 N D5 109°22.645 E, 18° 13.766 N
Y2 109°36.691 E, 18° 12.675 N D6 109° 24.620 E, 18°13.031 N
Y3 109° 37.667 E, 18° 12.817 N D7 109°25.111 E, 18° 13.122 N

Y4

109° 38.450 E, 18° 12.833 N
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Tab.2 Density of T. noae at different sea areas in Sanya

s W BE % BE Density of giant clams (10 ind./m”)

A S E Number — . :
H e BSurvey sea area of site 2—4 m/KiK2—4 m depth 6—8 m/KIK6—8 m depth T Y45 [ Average
37 1 ¥ Wuzhizhou Island 13 2.92+0.26" (19) 0.92+0.08" (6) 1.9240.16"
T /7% Yalong Bay 4 0.50+0.25° (1) 3.50+1.03 (7) 2.00+0.58"
NS .

Eﬁnﬁi foLuhuitou 9 0.22£0.07" (1) 0.00+0.00° (0) 0.11+0.04°
=] .

ff]aﬁ;ff £ Dongmao-Ximao 7 0.5740.13" 2) 0.86:0.14° (3) 0.7120.11°

VE: 55 TP BB DY A IR O KR R R RR AR #5818 A AR 7 BEROR 22 57 12 25 (P<0.05)

Note: Value in braces shows the 7. noae number in each survey area at different depth; Means with different letters within a column are

significantly different (P<0.05)
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Fig. 2 The number (A) and ratio (B) of T. noae with different
development stages in different sea areas
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Fig. 4 Substrate compositions (A) and ratio of T noae at different
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Tab. 3 Regression analysis of 7. noae clam mantles and their
surrounding substrates at different sea areas

5 24 Color I p 5] 975 #£Regression
parameter equation

R WI  21.78 0.000 Rp;=25.43834+0.5946x
R, (R=0.740)

CRR 10.54 0.023 R1,=12.04066+0.6865x
Rg, (R=0.824)

G WI 2446 0.000 Gr;=9.32969+0.7953%
Gs; (R=0.759)

CRR 10.87 0.022 G1,=1.83679+0.8132x
Gys, (R=0.828)

B WI  31.82 0.000 B1;=15.90375+0.7222x

Bg, (R=0.799)
CRR 2839 0.003 Bp,=79.39273+1.3629x
Bg, (R=0.922)

VE: WL R 32 5, CRR. S EfE A4 X
Note: WI. Wuzhizhou Island; CRR. Coral Reefs Reserve

SR RE ¥ R/ 1) B B Rl 2. Ramah% @
P B FLSR M i 2 vt [X 5 AR 24 (X R 3R B, 28y
Jiti A B TR R R IR

V. 0 725 ARG < ) O T IV R R R R G R 3
Z5, HWEERE A 1 20K, B EMZEAK
(Z9°5—6 m), SR V0 V2 3 i U AR 32 B2 0 AR
T-6—8 myK IR, MR SN i U = 20 A F2—4 m
IR o R AR T g 2 L B R R R 1) B A K
HR 4y, WERES AT 56 ISR B B I AR T2, R
PR S KAERESAL, F B T1—18 muKIE, HR/KIX
BHAF T AR, FE TR IR, 25
F R K AT IR RR B 455 TUR N i TR K X . B8
Uk, FRATTHEN AR 7 e 7 3 30T W R v WA RR o A
IKEARTR
3.2 iESIRMERINERSRIT L

R € A R W A S R B E N, HL AT B
WA B, ol e EEEAY . M e
I P €, 22 25 M T R H KB A A e R ) B A
WY B I A 2 RS 2,
WERR NG A 1 B R B, AL A T A BB
LA E S A, DR s, AT
8 %o 0 S 8 A B i A [X i S A R D R
oy R B, LSt RGBSHUE 5 A i it 2
P 2 AR 25 M (P<0.05). Todd 2" 5wt i 55 2% 41 7
BEANE R M, 70 & I 5 i B A B3 1 2 2 31
B2 A S, RGBS HUH 2 R 50471 M0.641
0.540410.528; ¥ J& 5 F) J6 V0 WA R RE A S T AT ¢
5 G R A R 45 SR BRI S R b, A
TIF 56 v % Sz 9 55 0 B 0 e 47 (X % 0 e R A7 5
A e Z B g, EL IR R X R A e T R
TN BER . — 7 A RREREREA /N, 7] Rk




650 K& A& Y ¥

45 %

B AR Sy, WS T 2 S s
SEZIRIR A . WERE A PR E A, LA
BRI 2 AR, WA ERTiG SR D
JEG J5F A € AF 3 IR, R R T A A B LR R,
FEEREN. R, PERESN B RSG5 A A 5
R b B B g, HL N SRl TL R b, B A
KA HHE SR, WRESNE MBI 5 RIS i
EPQLTIN TR

WERE R IAF e K X5 VU2, B RS
FOZTFAE™ ™ s 2 R 1 45 5L 2 W) V% SO R RE 4 A
5 R 7 i PR DA O VI R RE R R S
ENAFAE 535 R SRR G, B I Sk I R 2R G i U
JEVE SR A VE B AT B e T R R 2 D T
SN B 3 B S IR G5 B R U 0 R RE 2 A KR,
T H AN BB 5 DR A e . T
i, 754> J5 HERE AR 3P O ) 72 h, v 2 (1) In s it
SR (4, VIR A T AT S M (2) 0 R B A R T
JE, Ak 2 AR 9 R BEAT N, (3) T R R B B TBOA
WEEN, R TS I R A R

SE ik

[1] Othman A S B, Goh G H S, Todd P A. The distribution
and status of giant clams (family Tridacnidae)-a short re-
view [J]. Raffles Bulletin of Zoology, 2010, 58(1): 103-
111.

[21 Neo M L, Eckman W, Vicentuan K, et al. The ecological
significance of giant clams in coral reef ecosystems [J].
Biological Conservation, 2015(181): 111-123.

[31 Penny S S, Willan R C. Description of a new species of
giant clam (Bivalvia: Tridacnidae) from Ningaloo Reef,
Western Australia [J]. Molluscan Research, 2014, 34(3):
201-211.

[4 LiuCS,LiTY,LiuET, et al. Proximate composition,
amino acid content, and fatty acid profile of the adductor

muscle and mantle from two species of the giant clams

Tridacna crocea and Tridacna squamosa [J]. Journal of

Shellfish Research, 2019, 38(3): 529-534.

[51 Zhang Y, Zhou Z, Qin Y, et al. Phenotypic traits of two
boring giant clam (7ridacna crocea) populations and their
reciprocal hybrids in the South China Sea [J]. Aquacul-
ture, 2020(S19): 734890.

[6] Kinch J, Teitelbaum A. Proceedings of the regional work-
shop on the management of sustainable fisheries for giant
clams (Tridacnidae) and CITES capacity building [C]. 4-7
August 2009, Nadi, Fiji. Secretariat of the Pacific Com-
munity, Coastal Fisheries Programme, Noumea, New
Caledonia. 2010: 54.

[71 LucasJ S. Giant clams [J]. Current Biology, 2014, 24(5):
183-184.

[8] Van Wynsberge S, Andréfouét S, Gaertner-Mazouni N, et

9]

[10]

[11]

[12]

[13]

[14]

[15]

[1e]

[17]

[18]

al. Consequences of an uncertain mass mortality regime
triggered by climate variability on giant clam population
management in the pacific ocean [J]. Theoretical Popula-
tion Biology, 2017(119): 37-47.

Ramah S, Taleb-Hossenkhan N, Todd P A, et al. Drastic
decline in giant clams (Bivalvia: Tridacninae) around
mauritius island, western Indian ocean: implications for
conservation and management [J]. Marine Biodiversity,
2018(49): 815-823.

Li XM, DuY, Lin Z X. Composition and quantity distri-
bution of benthic mollusca of intertidal zone in
Ximaozhou Island, Hainan [J]. Journal of Anhui Agricul-
ture Science, 2010, 38(5): 2406-2408. [ZEaffy, 152, #k
FGE . G R 0 ) ) JEC AV DSR2 S i )
Ai [1]. 24O REE, 2010, 38(5): 2406-2408.]

LiY C,Han Y D, Chen S Q, et al. Damages of coral reef
ecosystem by the giant clam excavation-a case study on
North Reef of Xisha Islands [J]. Journal of Applied
Oceanography, 2015, 34(4): 518-524. [Z= T, B €,
WA IR, 5. RERRRAZ NS SIS i A2 25 R G OB R - LA 7
JEHEF] (7], B2 244, 2015, 34(4): 518-524.]
Cui D, Wang H, Liu J, ef al. The resources survey and
conservation prospects of the giant clams in the coastal
waters at Hainan Island [J]. Marine Science Bulletin,
2019, 38(5): 527-532. [#£S}, FHE, XU, 5. HErE B
R A R T R R R HT RR B (T]. R AR,
2019, 38(5): 527-532.]

Roa-Quiaoit H A F. The ecology and culture of giant
clam (Tridacnae) in the Jordanian sector of the Gulf of
Aqaba, Red Sea [D]. Bremen: Universitat Bremen, 2005:
95-105.

Su Y, Hung J H, Kubo H, et al. Tridacna noae (Réding,
1798)—a valid giant clam species separated from 7. maxi-
ma (Roding, 1798) by morphological and genetic data [J].
Raffles Bulletin of Zoology, 2014(62): 124-135.

Kochzius M, Nuryanto A. Strong genetic population
structure in the boring giant clam, Tridacna crocea,
across the Indo-Malay Archipelago: implications related
to evolutionary processes and connectivity [J]. Molecular
Ecology, 2008(17): 3775-3787.

Todd P A, Lee J H, Chou L M. Polymorphism and crypsis
in the boring giant clam (7Tridacna crocea): potential
strategies against visual predators [J]. Hydrobiologia,
2009, 635(1): 37-43.

WuCL, LiCQ, Zhang W Y, et al. Diversity research of
coral in Sanya Coral Reef National Nature Reserve [J].
Journal of Tropical Biology, 2019, 10(1): 14-21. [R)I R,
FRAF, kCH, & =W ERK I B KR X
WIREBHIR I 2 AR (7). AR AR, 2019, 10(1): 14-
21.]

Huang J, Wang F, Zhao H, et al. Reef benthic composi-
tion and coral communities at the Wuzhizhou Island in
the south china sea: the impacts of anthropogenic distur-



3 R RS : = N3V i SRR 0 A AR B iR 5 S L AR A PR S 651

bance [J]. Estuarine Coastal and Shelf Science, fish Research, 2017, 36(3): 585-591.

2020(243): 106863. [22] Helen N S, Sara A, Margareta W. Rapid color change in
[19] Yan H H. Study on the evolution and evaluation of ecolo- fish and amphibians-function, regulation, and emerging

gical environment in the marine ranching tourism area of applications [J]. Pigment Cell & Melanoma Research,

Wuzhizhou Island, Sanya [D]. Haikou: Hainan Uni- 2013, 26(1): 29-38.

versity, 2017: 1-5. [BUE R, = WWIR ST B 407 ik [23] Ozog S T. Balancing anti-predation and energetic needs:

T X A ST A SV T ST [D]. 8 1 i K%, color polymorphism in the giant clam Tridacna maxima

2017: 1-5.] [D]. Oakland: University of California, 2009: escholar-
[20] Liu C S, Liu X X, Wang H, et al. Effects of light inten- ship. org/uc/item/5t94w4gc.

sity and spectra on metabolism of ammonia, active phos- [24] Johnson G C, Karajah M T, Mayo K, ef al. The bigger

phates, and oxygen consumption in Tridacna crocea [J]. they are the better they taste: size predicts predation risk

Oceanologia et Limnologia Sinica, 2018, 49(2): 313-318. and anti-predator behavior in giant clams [J]. Journal of’

(X RE, XI/INER, VRS, S5, RIE B AN (0] 35 L0 RE Zoology, 2017, 301(2): 102-107.

(Tridacna crocea) &~ V&MWL £k K S AR I RZ [25] Liu C, Li X, Wu C, et al. Effects of three light intensities

[J]. ¥ 5WH, 2018, 49(2): 313-318.] on the survival, growth performance and biochemical
[21] Militz T A, Braley R D, Southgate P C. Captive hybridiza- composition of two size giant clams Tridacna crocea in

tion of the giant clams Tridacna maxima (Roding, 1798) the Southern China Sea [J]. Aquaculture, 2020(528):

and Tridacna noae (Roding, 1798) [J]. Journal of Shell- 735548.

DISTRIBUTION AND THE INFLUENCE OF SUBSTRATE ON ITS MANTLE
COLOR OF GIANT CLAM TRIDACNA NOAE IN
COASTAL WATERS OF SANYA

LIU Chun-Sheng"?, WU Chuan-Liang’, LI Xiu-Bao"?, LIU Chuang’, WANG Ai-Min">, GU Zhi-Feng"” and LU Bu’

(1. State Key Laboratory of Marine Resource Utilization in South China Sea, Hainan University, Haikou 570228, China; 2. The
Ocean College, Hainan University, Haikou 570228, China; 3. Ecologic Sanya Institute of
Coral Reef Ecosystem, Sanya 572000, China)

Abstract: Giant clam is one of the most important bivalves, and performs a significant ecological role in maintaining
the balance of coral reef ecosystem. In China, giant clams are distributed in the Penghu Islands and south of Hainan in
the South China Sea. Since the 1990s, the giant clam population surrounding Hainan Island has been greatly reduced, of
which fishing and marine tourism are considered as the two main factors. In order to evaluate the influence of illegal
fishing and marine tourism on giant clam population, this paper studied the distribution, density and population struc-
ture, as well as their influence factors, of Tridacna noae at Wuzhizhou Island (WI) (mainly affected by marine tourism)
and Sanya Coral Reef National Nature Reserve [including Yalong Bay (YB), Luhuitou Peninsula (LP) and Dongmao-
Ximao Island (DXI)], which are mainly affected by illegal fishing in coastal waters of Sanya. Our study showed that
(1) the densities of 7. noae in YB and WI were 2.00x10 " and 1.92x10 " ind./m’, respectively, which was signifi-
cantly higher than that in LP and DXI (P<0.05); Moreover, the depth of 7. noae distribution in WI was mainly 2—4 m
below mean sea level, while the depth of 7. noae distribution in YB was 6—8 m below mean sea level. (2) Four sizes of
T. noae (shell length of <5 cm, 5—10 cm, 10—15 cm, and >15 cm) were found in WI, indicating that its population
structure in this sea area was reasonable. (3) The favorite substrate of 7. noae was the living coral reef, followed by the
rock, then the sand. (4) There was a significant correlation in RGB values between T. noae mantle and background
colors (P<0.05), and a stronger correlation was observed in Sanya National Coral Reefs Reserve group. In summary, ille-
gal fishing significantly affected the distribution and mantle color of 7. noae, compared to marine tourism. This result
will help the giant clam conservation.

Key words: Tridacna noae; lllegal fishing; Marine tourism; Resource distribution; Population structure; Substrate;
Mantle color



