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Investigation of beach debris at spawning ground of Green Sea Turtles ( Chelonia mydas )
at Qilianyu Islands, Northeastern Xisha Islands. ZHANG Ting, LIN Liu”, JIAN Li, WANG
Zhao, KONG Li, WANG Jichao, SHI Haitao* ( Ministry of Education Key Laboratory for Ecolo-
gy of Tropical Islands, College of Life Sciences, Hainan Normal University, Hatkou 571158,
China).

Abstract: Beach debris at spawning grounds is a major threat to the nesting and hatching of sea
turtle. The Qilianyu Islands, a subgroup of islands in the northeastern part of the Xisha Islands,
is the largest spawning ground for green sea turtles ( Chelonia mydas) in China. Although this site
is far from the mainland and relatively isolated with a small human population, pollution could
not be ignored. We surveyed beach debris in and around the spawning ground of C. mydas on six
islands of Qilianyu. We found that the beach debris consisted of plastic, metals and glass, with
plastic being the dominant type, accounting for 82.07% in number and 45.98% in mass. The av-
erage number density of beach debris was 0.38 pieces - m™, and the average mass density was
7.66 g -+ m~>. Compared with other spawning grounds, the average density of beach debris here
was lower, but with higher proportion of plastic debris. After categorizing the type of debris, we
found that most debris was from household goods (74.33%) , followed by that from shipping/fish-
ing activities (9.11% ). Based on the words on the plastic debris, we inferred that the geographic
source was primarily from abroad (82.02% ), mainly from Southeast Asian countries, such as
Vietnam and Malaysia, accounting for 96.3% of foreign debris. To better protect this important
spawning ground, we recommend strengthening beach debris reduction and cleanup at Qilianyu,
with much stronger regional cooperation.

Key words: Qilianyu Islands; Chelonia mydas; spawning ground; debris.
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Fig.1 The Qilianyu cluster of Xuande Islands, South Chi-
na Sea, China
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Table 1 Statistics on the composition and quantity of debris on green sea turtles’ spawning ground at Qilianyu

B G N St i Fe il Proportion (% ) R -4 o e
Debris composition type ™) B il Average quantity Average mass
Quantity Mass density (piece + m™%) density (g - m™2)
JHBIZE Plastics 1119 82.04 45.98 0.311 3.522
a2k /82 Fishing lines/nets 114 8.36 4.48 0.032 0.343
BEIEHE Class 108 7.92 43.92 0.030 3.364
4 JE2E Metal 12 0.88 2.18 0.003 0.167
A 2 Paper &Wood products 7 0.51 2.03 0.002 0.156
HA A& 2 Other artificial products 4 0.29 1.41 0.001 0.108
A1t Total 1364 100 100 0.379 7.659
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Table 2 Comparison of the debris status with other sea turtles’ spawning grounds from different areas

[P [EAEEN ] RO SRR RIS S5 30k
Country Sea turtles’ nesting sites Debris quantity B W R L i Quantity density Reference
density Percentage of of plastics
(piece - m™?) plastic debris (piece » m™2)
(%)
T L 0.38 82.04 0.31 ENTIE
China Qilianyu, South China Sea, China In this study
FKHE e TRIR WM H R 5 - 85 - (Martin et al., 2019)
America Jekyll Island, Georgia, USA
i) B PG AR LA f PR X 2.9 74 2.14 (Sul et al., 2011)
Brazil Sea Turtle Conservation Area in NE Brazil
HRFE PRI AL HB 55 7 - 36.4 - ( Whiting, 1998)
Australia Fog Bay, Northern Australia
+HIH it HILRHE 25.11 77.65 19.5 (Sedat et al., 2019)
Turkey Northeastern Levantine coasts of Turkey
“ =" FORICHR P AR H
Tt is not mentioned in the literature
300 - 112°18’ 112°19 112°20' E
O {53 A Before cleanup
W BHET After cleanup
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o
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Fig.2 Comparison of debris quantity before and after Fig.3 Distribution of green sea turtles’ nest sites and three
cleanup debris quadrats in North Island
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IV N TS

Note: B: Large debris; S: Small debris; P Plastics; M. Metal; G:
Glass; W: Wood products.

VEFRZARFR /3, FL b 3 1) v W sy 30 % e
K, P SR, HLAL S A 3 R 2 i T A 5 A4
B5(F=4.098,P=0.012) (#3),

FEJL i 0 F] 109 AN 8170 GPS i 41,
G5 S 5N R B AR R TR B9 P A A i
W SR ITHE IORE 7 R 2 R PRAZ AL 1 iy 3% 85 Bl B
T HAR PR T (F=6.473,P=0.018) (& 3) , i)
A 5 1 I e 8 A R A X e 5 Vi By 3 SR AR X
HEEA,

2.3 L NGERI = ORI SRR VR B

Vb ORI A R B L G SR f = R

R e b7 3 R 11 N SIS T b3S Bl 7 AR i A
e ATHE NG IG B AR | BT DA R H A R
FYEE R A AT SR, BT 2 91%, H
RN RS/ A NG S AR R R (R 4)

T 0 1 A 1 SR B SR TR AR B R I
JT R A B 05 A TR M S B R TR v R SRR
() AR R A IS A i DRk B A ML e b ) M AR R
X3 N AT E AP R IR, 45 SRR 17.98% (n=96) 1Y
SR IR F E N, 82.02% (n=438) 3 H E b, H
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Table 3 Distribution characteristics of green turtles’ nests (2017-2018) and debris on each island of Qilianyu

Byl oo MR RS BEE BHER ML/ MR ARRORBIAE AL
Islands Number Density of Plasic Metal Glass Fishing lines/ Paper & Other artificial
of nests beach debris (piece - m™2)  (piece - m™2)  (piece + m™2) nets Wood Products products

(piece » m™2) (piece - m™2)  (piece *m™2)  (piece + m™2)

3t North Island 171 0.746£0.197 a  0.559+0.098 a  0.009+0.010 a  0.105£0.053 a  0.065+0.064 a  0.007£0.009 a  0.001+0.002 a

1 Middle Island 14 0.438+0.296 b 0.382+0.264 ab  0.006£0.004 a  0.011£0.008 b ~ 0.034£0.043a 0O a 0.006+0.007 a

5 South Island 50 0.297+0.086 b 0.253£0.056 b 0.003+0.005 a  0.014+0.011 b  0.024+0.021a Oa 0.003+0.005 a

I North Sandbar 5 0.222+0.153 b 0.17320.107 b~ 0.001£0.002 a  0.013+0.014 b 0.033£0.033 a  0.002£0.003a 0O a

YU Middle Sandbar 14 0.283+0.176 b 0.233+0.135b Oa 0.019+£0.023 b 0.031£0.025a  0.001£0.002a 0a

VM South Sandbar 30 0.295+0.172 b 0.2610.156b 0O a 0.018+0.016 b 0.015£0.008 a  0.001£0.002 a  0.001+0.002 a

T R =8P R/ NG TR IR TE P<0.05 K225 B

Note: Values with different lowercase letters in the same columns are significantly different at P<0.05.

®4 EMERRRS LS5

Table 4 Classification statistics of beach debris sources

kIR B iEN BB (A4Y) it i e A1

Sources of debris Category Amount of Proportion
debris (%)

NZK R 3) SEDI P & DORHIE SRR A 2024 74.33

Human coastal activity Plastic bottles, Fast food boxes, Beverage cans, Plastic bags, etc

R AR T M S AT KALEE 205 7.53

Smoking supplies Cigarette butts, Cigarette packs, Lighters, etc

BEy7/ A AL TS RS2, A R A A 37 1.36

Medical/Hygiene products Syringes, Discarded medicine bottles, Sanitary napkins, Diapers, etc

LN (ES 7] B POUITE WL L AT BN 209 7.68

Other wastes Tires, Fluorescent tubes, Window screens, Wires, Light bulbs, Glass, etc

Atiz /Al % 3 VS B g 2 IR 248 9.11

Shipping/ Fishing activities

Discarded fishing nets and debris, Fishing lines, Floats, etc

x5 EMERLIRERNINRIES T
Table 5 Statistics of domestic and foreign sources of beach
plastic debris

BRI P BB (4) i i LA
Sources Country Amount of Proportion
of debris debris (n) (%)
= el 96 17.98
Qomestic China
51 MR LRVGE 422(96.3%) 82.02
Foreign Vietnam,
country Malaysia

HoA 5 16(3.7%)

Other countries
wit 534 100.00
Total

A, 5 I B FR I R Rl HN AR A 56 WA 45
TR TR A 2 R 0 BRI . (2L
G TR ME R I P R G HEAR ey, N S T AR R 4
BRIV VE S S R B AR G, 1950 4E & 2017
A A BRARLE N 150 7 I BE Jin ) 3,55 42
( PlasticEurope ,2016) , ¥ Hp 80} &7 3% A9 850 5 A1 75
YUFE B Y R W8 0 ( Jambeck et al.,2015; Nelms et
al.,2016;Lebreton et al.,2018) . db 5 A7 ME S I AF
6 UG R IR 2 AR, 5 R e A
By BN EA G, TR B 2R AT P e 2R A, T T AL

ZZENAEAT (WHER I, 1996) , PR M AE FRATT 9 9 A 1
] (5—7 F) , ¥ 357 35 Fiti PG e 2 IXURIAE 52 i) 2 2
AP 5 el 2 0, G 0 T3 6 > B 05 1)
UM, H S K (35 1500 m) , 2 PEJb-AR
LINTIEES WSS EA DRI S e 8

7 B3 ) AR 58 SO e R T # 1Y) 7 BI R 1
(Triessnig et al.,2012; Burger et al.,2014) , ¥A%#KZ
FLI VD2 1 )8 B S0 R R A 1 A0 2 25 A ( Mor-
timer, 1990) , A AE WA 55 LK TE N0 T 70 e o
2R S B 00 B % ( Bustard , 1972 ; Mortimer, 1982)
LT AE B P AR 5, Dy 52 B9 2 T 0 DR
SCHB T A TR Z Rk D
JoiEf EROR, HATAL Sy ve I v RS Ak
I B IR, WO T A R PR T AR R
TR R4 FLBE B 4G 5 AR R it . (HiZAb i iE
S 05 Ty 0 785 R i vy 1) DX i AT S A
A R I SLONAZ D bR R S A R
BB, LA WIS S/ f il S I G 5 S B4 10
AH S it 0 7E L B RO SRS AN 14T O B 4852 B,
WHTH(E 4)

SE S T 53R T I o 0 DA v £, 7 B G JE  ) —
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Fig.4 Debris in the nests of green turtle at Qianlianyu

TE: A B U A ST Z B SRR, B. /MBI R 98 28 S BOGR I 1 511,

Note: A. plastic trash dig out by green turtle nesting on the North Island of Qilianyu, B. the baby turtle was entangled by fishing net and trapped inside

its nest

T A 2505 W% ( Fujisaki et al.,2016) , {H 5§ tH 74
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(Santos et al.,2005b; Costa et al.,2010) , I iX L& /N7
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Hy SR 7 T A i B RN A 4 U ( Thompson et al. 2004 ;
Sul et al.,2011;Zhu et al.,2019) . AN, /NEIS R} )
A 25 1 — 20 G fifk S /I BORE BV EE R | i XL
76 DUSAE Z Bl v A= P 1) £ B ( Hidalgo-Ruz et al.,
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Xof B A R A FIE I AN ) LU 357 AR AN 52 W ( Dun-
can et al.,2018) , H Fi-L 2 W5 A4 w47 3% 35 B 4 22
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7 B 37 A T 7 3 75 AN BB AU 214 Ml 1) 9V LA
B, T2 W2 58 DI 1 | DTS I DR T e 5 3 A
B 98 HEPE S A R . R TR AR Y

— AN, R R E FEERTE  E ORGSOk
RS JE VG B s Rk R S5 2 R SRR EI A, B
IS BN A AR R IS X 2 —,
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2018) .
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