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( EOS 6D Mark ) R corrplot
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) 1/15, F ( ) 5.0, ISO ( ) 200,
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Photoshop 2
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, 0—255) R
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1.6 2017 3 11
+ (Means+S.E.) 30.00x10% ind./m*>  25.00x10* ind./m’,
9 13 (P<0.05) 8m
(ANOVA), Turkey 2019 3 15.00x107 ind./m’

F1 BUHRAEFENERERE

Tab.1 Density of giant clams in different years and sites

(%107 ind./m?)

3m 8 m
2017 30.00+2.89%(6) ND
3 2018 ND 5.00£2.50°(1)
2019 5.00£2.50°(1) 15.00+4.79%(3)
2020 5.00£2.50° (1) 0.00+0.00"°
2017 10.00+2.89 *(2) 0.00+£0.00°
2018 ND 5.00+2.50°(1)
! 2019 0.00+0.00°¢ 0.00£0.00°
2020 5.00+2.50 (1) 0.000.00°
2017 0.00+0.00° 0.00+0.00°
2018 0.00+0.00 0.00+0.00°
’ 2019 0.000.00° 0.00£0.00°
2020 5.00+2.50 (1) 5.00+£2.50°(1)
2017 25.00+2.50 %(5) 0.000.00°
. 2018 5.00+2.50 (1) 0.000.00°
2019 15.00+2.50 *°(3) 0.00+0.00°
2020 25.00+2.50 %(5) 0.00+0.00"°
2017 0.00+0.00 ° 5.00+2.50°(1)
2018 0.00+0.00° 0.00£0.00°
B 2019 0.00+0.00°¢ 0.000.00°
2020 0.00+£0.00° 0.00+0.00°
0.006 4 0.024 1
ANOVA: P-values 0.243 4 0.122 4
* 0.001 6 0.958 0

It

(P<0.05)
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Fig.2 The number (a) and the percentage of different-sized individuals (b) of giant clams in Wuzhizhou Island in different years
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Tab.2 Coral coverage (%) in different years and sites

(%)
3m 8 m
2017 66.50+7.28° ND
3 2018 ND 4.93+2.92%f
2019 35.30+2.34%¢ 35.2345.05%
2020 40.8142.50" 46.00+2.00*
2017 58.22+1.51%° 13.87+4.06%4f

4 2018 ND

30.92+1.16¢

2019 60.93+6.93% 52.22+0.76™
2020 61.26+1.56™ 67.74+1.64"
2017 1.43+0.28° 1.24+1.85"
o 2018 1.16£0.95°¢ 2.83+1.65"
2019 20.35+3.45¢ 6.09=1.24%"
2020 23.34+0.76*¢ 13.63+2.85°4f
2017 7.23+1.32% 8.43+2.65%"
" 2018 36.44+8.73%¢ 0.60+0.30"
2019 16.28+1.44 16.45+4.69°4
2020 18.49+4.47 ¢ 50.83+5.51%
2017 24.34+5.73%¢ 0.76+0.83"
- 2018 11.88+3.24 % 7.93+2.16%
2019 20.74+4.24%¢ 15.43+6.20°4f
2020 46.34+6.54" 17.23+3.36%%"
0.001 6 0.006 9
ANOVA: P-values 0.700 5 0.001 3
* 0.009 6 0.003 3

(P<0.05)
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Tab.3 Regression analysis of giant clam mantles and their surrounding substrates in different sites and years
F P
R 3 18.49 0.008 Ry3 =—2.475 30+0.894 2xR,; (R=0.863)
11 1.09 0.316 Rei = 58.285 45+0.243 5xR,;; (R=0.085)
G 3 60.31 0.001 Gg3=—65.397 03+1.396 4xG3 (R=0.953)
11 0.10 0.757 Ggr =91.420 08+0.095 7xGyy; (R=0.273)
B 3 22.49 0.005 Bg3=—-42.196 02+1.232 5xB,; (R=0.884)
11 3.67 0.080 By =43.260 25+0.309 9xB,;; (R=0.413)
R 2017 10.38 0.008 Rgi7=31.920 48+0.444 5%R,;7 (R=0.697)
2020 5.40 0.059 Rg20 =—42.615 45+1.381 6XR,») (R=0.688)
G 2017 3.81 0.077 Ggi7=47.554 44+0.420 0xG,;7 (R=0.507)
2020 1.49 0.268 Gg20=—16.016 69+1.073 8xG,29 (R=0.266)
B 2017 11.30 0.006 Bg;7=12.587 08+0.687 2xB,,;7 (R=0.712)
2020 25.41 0.002 Bgyp=—-48.050 01+1.575 4% B,y (R=0.899)
:R G B R G B ;g s ; 3 11 3 11; 17 20
2017 2020
3 R G B 0.899, 2017  (0.712)
' 3
0.863 0.953  0.884 (P<0.05), 11
(P<0.05); 3.1
12017 R B , 2017—2020 , 5
(P<0.05), G 0—30.00x102 ind./m>,
2020 B (5.03 ind./m*) (Neo et al, 2019)
(P<0.05) (1.58x10%ind./m?) (Rees et al, 2003),
2020 B (4.70x107 ind./m?)



6 (Tridacninae) — 1527
(7.92x10"* ind./m*) (Guest et al, 2008)
,2017 4 3.2
, ; 2020
( , 2021) Todd (2009) 0Ozo0g(2009)
(2019) (2021)
3 1 2
, , 3
34 11 , 9 13 RGB
, (P<0.05), 11
(P>0.05),
( , 2010; , 2019b; , , 2017 2020
2021) , , 2020
200 , ( , B (P<0.01),
2018) 9 , 13 0.899, 2017
) 4 ,
, 3 4 , , ,
, (2021)
( , 2021), 4
( 66.67%)
, 34 11 , 0—30.00x10~*
; 9 2017 2018 ind./m’, ,3m
1.16%  1.43%, 2019 2020 8 m ;
20% , ;
3011 ;
, ( , 2020)
Dubousquet  (2016) - 1958 - - (7): 19—20
Zhou  (2019) (T maxima) (Tridacna crocea)
(T crocea) (32 °C) , , 38(5): 92—99
; Grice (1999) , ’ ’ > 2021
, 45(3):
645—651
> , 2020.
(P<0.05), , : s 27—28
( ’ 2019a) 7 7 , , 34(04):
s 518—524
s S s , 2019a.
’ « )
, NO; , , , 2019b.
(0.29), Grice  (1999) ,




1528

52

9—14

, 2008. . : ,
317—328
, 2018.

5 s

(33):33—35
, , , 2010.
, 30(5): 486—490, 509
, 2019.
, 38(5): 527—532

Borsa P, Fauvelot C, Tiavouane J et al, 2015. Distribution of
Noah’s giant clam, Tridacna noae. Marine Biodiversity,
45(2): 339—344

Dubousquet V, Gros E, Berteaux-Lecellier V ef al, 2016. Changes
in fatty acid composition in the giant clam Tridacna maxima
in response to thermal stress. Biology Open, 5(10):
1400—1407

English S, Wilkinson C, Baker V, 1997. Survey manual for
tropical marine resources. Ferguson, Australia: Australian
Institute of Marine Science

Gomez E D, Mingoa-Licuanan S S, 2006. Achievements and
lessons learned in restocking giant clams in the Philippines.
Fisheries Research, 80(1): 46—52

Grice A M, Bell ] D, 1999. Application of ammonium to enhance
the growth of giant clams (7ridacna maxima) in the
land-based nursery: effects of size class, stocking density
and nutrient concentration. Aquaculture, 170(1): 17—28

Guest J R, Todd P A, Goh E et al, 2008. Can giant clam
(Tridacna squamosa) populations be restored on Singapore’s
heavily impacted coral reefs. Aquatic Conservation: Marine
and Freshwater Ecosystems, 18(5): 570—579

Huelsken T, Keyse J, Liggins L et al, 2013. A novel widespread
cryptic species and phylogeographic patterns within several
giant clam species (Cardiidae: Tridacna) from the
Indo-Pacific Ocean. PLoS One, 8(11): e80858

Liu C S, Yang X Y, Sun Y et al, 2021. Effects of the daily
light/dark cycle on photosynthetic performance, oxidative
stress and illumination-related genes in boring giant clam
Tridacna crocea. Marine Biology, 168(5): 71

Nadon M O, Stirling G, 2006. Field and simulation analyses of
visual methods for sampling coral cover. Coral Reefs, 25(2):
177—185

Neo M L, Eckman W, Vicentuan K et al, 2015. The ecological
significance of giant clams in coral reef ecosystems.
Biological Conservation, 181: 111—123

Neo M L, Lim K K, Yang S Y et al, 2019. Status of giant clam
resources around Okinawa-Jima Island, Ryukyu Archipelago,
Japan. Aquatic Conservation: Marine and Freshwater
Ecosystems, 29(6): 1002—1011

Neo M L, Todd P A, 2012. Giant clams (Mollusca: Bivalvia:
Tridacninae) in  Singapore: history, research and
conservation. Raffles Bulletin of Zoology, (525): 67—78

Othman A S B, Goh GH S, Todd P A, 2010. The distribution and
status of giant clams (family Tridacnidae) - a short review.
Raffles Bulletin of Zoology, 58(1): 103—111

Ozog S T, 2009. Balancing anti-predation and energetic needs:
color polymorphism in the giant clam Tridacna maxima.
Oakland: University of California

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

Rees M, Colquhoun J, Smith L L et al, 2003. Surveys of Trochus,
Holothuria, giant clams and the coral communities at
Ashmore Reef, Cartier Reef and Mermaid Reef,
northwestern Australia. Townsville: Australian Institute of
Marine Science, 64

Richter C, Roa-Quiaoit H, Jantzen C et al, 2008. Collapse of a
new living species of giant clam in the Red Sea. Current
Biology, 18(17): 1349—1354

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

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

Zhang Y H, Zhou Z H, Qin Y P et al, 2020. Phenotypic traits of
two boring giant clam (7ridacna crocea) populations and
their reciprocal hybrids in the South China Sea. Aquaculture,
519: 734890

Zhou Z, Liu Z Q, Wang L G et al, 2019. Oxidative stress,
apoptosis activation and symbiosis disruption in giant clam
Tridacna crocea under high temperature. Fish & Shellfish
Immunology, 84: 451—457



6 : (Tridacninae) — 1529

TEMPORAL AND SPATIAL VARIATION OF GIANT CLAMS (TRIDACNINAE)
RESOURCES IN COASTAL WATERS OF HAINAN: A CASE STUDY OF WUZHIZHOU
ISLAND

LI Meng"?, LI Xiu-Bao"? ~GU Zhi-Feng"? XIA Jing-Quan"? ~WANG Ai-Min"?, LIU Chun-Sheng'?

(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)

Abstract To study the dynamic changes of giant clam in coastal waters of Hainan, a 4-year survey from 2017 to 2020
in five stations was conducted in the Wuzhizhou Island on the resource assessment, population changes, and its
environmental correlation analysis of giant clams around the island using field cross-sectional survey method. The results
show that the density of giant clams surrounding Wuzhizhou Island was 0—30.00x10* ind./m?, and mainly distributed at 3
m water depth. Significant differences were observed among sites (P<0.05). Four sizes of giant clams (shell length <5 cm,
5—10 em, 10—15 ¢cm and =15 cm) were found in 2017, but the =15 cm ones were missing in 2018, 2019 and 2020
surveys. The correlation coefficient between concentration of nitrate NOj3 in seawater and giant clam density was the
highest (0.29), no significant differences were observed between giant clam density with temperature and water quality
factors. The favorite substrate of giant clams was the bottom of living corals (66.67%), followed by rock (24.24%), and
sand (9.09%). There was a significant correlation in RGB color parameter value between giant clam mantle and
surrounding substrate, in which the correlation coefficients of RGB values in station 3 were higher than those in station 11
in space, and the correlation coefficient of B value in 2020 was higher than that in 2017 (0.899 vs. 0.712). The temporal
and spatial variation of giant clam resources in the area and its impact factors were studied for the first time, which will
contribute to the conservation of giant clam.

Key words giant clams; resource changes; coral reefs; water factors; color of mantle



