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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 Haikou 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.
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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

N Proportion( %)
Debris composition type () Average quantity Average mass
Quantity Mass density ( piece * m™2) density (g * m™?)
Plastics 1119 82.04 45.98 0.311 3.522
/ Fishing lines/nets 114 8.36 4.48 0.032 0.343
Glass 108 7.92 43.92 0.030 3.364
Metal 12 0.88 2.18 0.003 0.167
Paper &Wood products 7 0.51 2.03 0.002 0.156
Other artificial products 4 0.29 1.41 0.001 0.108
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

Country Sea turtles” nesting sites Debris quantity Quantity density Reference
density Percentage of of plastics
( piece * m™2) plastic debris ( piece * m™2)
(%)
0.38 82.04 0.31
China Qilianyu South China Sea China In this study
- 85 - ( Martin et al. 2019)
America Jekyll Island  Georgia USA
2.9 74 2.14 (Sul et al. 2011)
Brazil Sea Turtle Conservation Area in NE Brazil
- 36.4 - ( Whiting  1998)
Australia Fog Bay Northern Australia
25.11 77.65 19.5 ( Sedat et al. 2019)
Turkey Northeastern Levantine coasts of Turkey
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Table 3 Distribution characteristics of green turtles’ nests ( 2017-2018) and debris on each island of Qilianyu

Glass
( piece * m™?)

/
Fishing lines/ Paper &
nets Wood Products
( piece * m™?) ( piece * m™?)

Other artificial
products

( piece * m™?)

0.105+0.053 a
0.011+0.008 b
0.014+0.011 b
0.013+0.014 b
0.019+0.023 b
0.018+0.016 b

0.065+0.064 a  0.007+0.009 a
0.034+0.043a Oa
0.024+0.021a  Oa
0.033+0.033 a  0.002+0.003 a
0.031+0.025 a  0.001+0.002 a
0.015+0.008 a  0.001+0.002 a

0.001+0.002 a
0.006+0.007 a
0.003+0.005 a
0a
0a
0.001+0.002 a

Islands Number Density of Plasic Metal
of nests beach debris ( piece * m—z) ( piece * m—z)
( piece * m™?)
North Island 171 0.746£0.197 a  0.559+0.098 a  0.009+0.010 a
Middle Island 14 0.438+£0.296 b 0.382+0.264 ab  0.006+0.004 a
South Island 50 0.297£0.086 b 0.253+0.056 b 0.003+0.005 a
North Sandbar 5 0.222+0.153 b 0.173+£0.107 b 0.001£0.002 a
Middle Sandbar 14 0.283+0.176 b 0.233+0.135b 0O a
South Sandbar 30 0.295+£0.172 b 0.261£0.156 b 0 a
P<0.05 °

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

4
Table 4 Classification statistics of beach debris sources
()
Sources of debris Category Amount of Proportion
debris (%)
N N N 2024 74.33
Human coastal activity Plastic bottles Fast food boxes Beverage cans Plastic bags etc
N N 205 7.53
Smoking supplies Cigarette butts Cigarette packs Lighters ete
/ N N N 37 1.36
Medical /Hygiene products Syringes Discarded medicine bottles Sanitary napkins Diapers etc
N N N N N 209 7.68
Other wastes Tires Fluorescent tubes Window screens Wires Light bulbs Glass etc
/ N N 248 9.11
Shipping/Fishing activities Discarded fishing nets and debris Fishing lines Floats _etc
5 ( 1996)
Table 5 Statistics of domestic and foreign sources of beach (5—7 )
plastic debris
() 6
Sources Country Amount of Proportion _
of debris debris ( n) (%) ( 1500 Hl)
96 17.98 °
Qomestic China
N 422(196.3%) 82.02
Foreign Vietnam ( Triessnig et al. 2012; Burger et al. 20]4) o
country Malaysia
( Mor-
16( 3.7%)
Other countries timer 1990)
534 100.00 .
T ( Bustard 1972; Mortimer 1982) .
otal
- 1950 2017 °
150 3.55

( PlasticEurope 2016)

( Jambeck et al. 2015; Nelms et
al. 2016; Lebreton et al. 2018) .
6
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4
Fig.4 Debris in the nests of green turtle at Qianlianyu
CA B. o
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
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