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Distribution characteristics of microplastics in surface waters of
inshore coral reefs area in the South China Sea
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Abstract Microplastics, which are considered as emerging contaminants, have attracted much more

attention currently for their small sizes, resistant to degradation and wide distribution in aquatic
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environments. Moreover, marine microplastics are easy to carry the toxic and harmful substances and
be absorbed by organisms. Thus, marine microplastics are considered as an important factor affecting
the health of coral reef ecosystems. Studying the pollution distribution characteristics of
microplastics in inshore coral reef waters is helpful to understand the impact of terrestrial pollution
on the health of inshore coral reef ecosystems and provide basic data for ecological environment
protection in coral reef waters. In order to study the distribution characteristics of microplastics in the
surface waters of the inshore coral reef waters in the South China Sea (Wenchang and Xuwen), the
mesh surface trawls (0.33 mm pore size) were used to collect microplastics in the surface water at 10
sample sites. After microplastics identification and data statistical analysis, we draw the following
conclusions: (1) The average abundance of microplastics in the surface waters of the inshore coral
reefs of the South China Sea was (1.186 = 1.370) n-m”, which was higher than the coral reef waters
in the open sea. Besides, the abundance of microplastics was at a medium level compared to other
inshore waters at home and abroad. (2) The number of microplastics with the particle size ranging
from 0.1 — 3.0 mm was the most detected, accounting for 82.1% of the total microplastics.
Furthermore, the microplastics in the Wenchang coral reef sea area were mainly composed of
polyethylene terephthalate, the main color was white, and the shape was mainly fibers. In addition,
the microplastics in the Xuwen coral reef area were mainly comprised of polypropylene,
polyethylene and polystyrene, the main color was white and transparent, and the shape was relatively
uniform, mainly in fragment and foam. (3) The distribution of microplastics in the surface waters of
inshore coral reefs in the South China Sea was mainly affected by topography, river input, and human
activities. Sampling sites with high microplastics abundance were mainly located at bays, ports, and
estuaries where microplastics were easy to accumulate. (4) Production and domestic sewage
discharge were the main sources of microplastics in the surface waters of the Wenchang coral reefs,
while the daily necessities and agricultural and fishery products discarded were the main sources of
the surface waters of the Xuwen coral reefs. Human activities pose a great impact on abundance and
composition of marine microplastics. Therefore, sewage discharge and fishing activities in the
inshore coral reef areas of the South China Sea should be strengthened to prevent and reduce
microplastic pollution.

Keywords microplastics, coral reef, South China Sea, surface water.
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Table 1 Sampling information of microplastics in surface water of inshore coral reefs area in the South China Sea

TR ARG L ZJ¥/°E %N KA AR/
Sea area Sample sites Longitude Latitude Volume
W1 110.69600 20.15494 498.8
w2 110.81482 19.48955 254.0
= i
P W3 110.95905 19.60087 276.6
Wenchang coral reef
w4 110.75771 19.41969 344.6
W5 110.77569 19.45463 436.0
X1 109.92264 20.31996 481.1
X2 109.90832 20.22125 5123
AT 4
RIS X3 109.90164 20.44338 359.0
Xuwen coral reef
X4 109.85747 20.39873 424.5
X5 109.94126 20.23601 494.3
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2 5 545718 (Results and discussion)
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Fig.1 Quantity and abundance of microplastics in surface water of inshore coral reefs area in the South China Sea
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Fig.2 Size distribution of microplastics in surface water of inshore coral reefs in the South China Sea
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Table 2 Comparison of the microplastics concentration at home and abroad

i3 FE/(nm?) fL#/um 230k
Sea area Abundance Pore size Reference
Pl R VD, 4933 + 1369 50 [39]
ThE RV, PR 1733 48 [40]
e ] PG Y BB ik e 200—45200 0.45 [41]
P R b, E A 0.57+0.14
P E R, KRFIE 0.33+0.24 10 B¥)
ENEEJE VT, ZTNRES 0.45 100—5000 [42]
0.46 + 0.15F kA
SRR, DA IR i 330 [43]
0.12 + 0.09FfE#EA
[ g 1 0.045 £ 0.093 333 [44]
b = R VD GE R . A AESE) 0.056 + 0.035 333 [45]
o E RV (R T . oIV . A2 PHAE) 11+15 333 [46]
H AR 3.7+10.4 335 [47]
HhE AR R R 1.92—5.51 330 [48]
2 R N AT I 3.92 333 [49]
rhE LR 0.56 + 1.02 330 [31]
i 0.35+0.13 330 [50]
FPE RS 0.93 +0.59 330 [30]
r [ B R T 0.33+0.28 333 [51]
HhE R 0.167 +£0.138 333 [52]
of E B 0.14+0.12 330 [53]
HE SR 8.91 £4.70 330 [54]
o S S e 1.177 £ 1.389 330 ENTIE
o 4 P S5 i 1.195 £1.350 330 AT

2.3 TRIBRLE S (8] oA S e R

TRYERH 5 YLK - 23 37 2 2 Fh B Z A 52 ), @ ansb e | W . KU I IR sk . T AL A
Hei 8l AT ARG AW I DX A A B A s (] 0 AR AL 4 TR . SCE IR R VA SR A A W2 R
W3 3 B T 5 BV AT KIS, P ROk B R 3k 3.890 nem™® AT 1.059 nem ™, Pzl il = i e fIR
(W) 20555 16.3 £5 A0 4.4 %, H 1 3= 2202 A2 20 M B A 52 0. ARV /K 30 Ty FEG 55 22, Tl TR A B 1 o
PFFTAE T AT AR A S5 25 5 Wi B P 20) D Ab, R B TS 50 T 2 AN TR AR AR AL, T i i 28 5C
BT X, N B R, RS S A SR R O RS YK 5 R N2 Bl R B R A G, B
BN ZEIE SR Bl SR S 1 A R, S BOR AR O R A T,

T3 RIS I, V0T I AR ST Y R A Y Y B AR AR, YT T DX I R ) R e, T
Wi 5 7 P 0 T 3% e AT - 21 e e S8 ke g e = B 2 S RA ) 20 A REAE, 6 T IR VD TS Y
X3(3.881 n'm™) Al AR 47 75 1 X1(0.782 n-m™) fft 3 b} 2 B 4 vy, iz T 3l 3 B 0 1K A5 (X2) 4 ) vy
10.1 %51 2.0 5. X3 Sl 57 T V0 Hs 59 0 11, MSA0E 5 . 7K 7= F32 5 AN A 45 25 vl 76 sh A %, 2 8] A5
SIS ST I Al e AR A W1(0.239 nem ™) 7 T TR g A VI8, 4% ) ORI e T R e o ) o



3 1 R X 5 T VA ST e T e 3 2 J2 K AR R B R R B o A AR 849
R X2(0.383 n-m ) Ml X4(0.417 n-m ) 43 T AT R A A1 K R M iapda, g 3 2 g 1 A g e,

IR ML 278, M TR ATAT « 2K 7= F5 58 A L A7 55 A& 2, /K 3h i A A T et iy i
(2T S A DR AP XA X2 F1 W3, S 3 A ™, R e B ol W 8 F) ol S i AR B4R, X ] RE SR AL
IR (3—6 m), IR XT3 2 K AR B A SCRE WA W A5G e SR 50 5 484 0 A S0 380 REE VA R A L
X, mE VA A I AR TR GO B0 B, S — A ) W S AR X SO R A B R R 25 LA, e i

S ees 8L RS g N R 2R SRR L) & e o At B L A NS SR ) 7

).

110°40'00"E  110°50°00”E  111°00°00"E  111°10'00"E e e T e
) A : . 2073500 JOS00'E 109°SS00E TI00000'E 1100500, oo
20°1000"N - oVl 4 20°1000'N
i
00000N K 1 sor0000mN 20°3000°N - 20°30'00'N
L @°
19°5000°N 1 150N yers00n -+ 20°2500"N
XE X4
19°4000"N - 4 19°4000N
W3 op— [—
@i 20°2000"N e 20°2000"N
TS
19°30'00"N |- W2 4 19°3000N
WS¥ EbE
V4 o150y o B 1500y
Abundance/ 20°15'00"N - X5 VAR Abundance/] 20°1500'N
R (n-m™) ).(Q» o (n-m~)
19°20'00"N e 0.1=05 2 19°2000"N e 0105
® 0510 ®05-10
® 1020 ® 020
2.0—40 =
0 510kn @ — 02 4km N 000N
1 1 1 1 1 1 1 1
110°40'00"E  110°50'00"E  111°00°00"E 111°10'00"E 109°5000'E  109°5500"E  110°0000"E  110°0500'E

B4 ks g2 B4 A
(DRSO DRSO R 22 )
s 2R T SN 2 M BT R b vk L IR 5 DO 3t 480 W (515 GS(2016)2556 S bbb 1 =, i1 TE B .
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