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Tab. 1

Reclamation area of Nansha in Pearl River Estuary

km®

area

year

1989—1994 1994—2004 2004—2014

1994
900 m(
2004—2014
2c) A B,A B

, 2004
7700 m(
2.2
1989—1994

2004—2014 3

11.3 km®> 16.2 km?,

, 1994—2004
, 2004

1989—1994
; 1994—2004
1989—1994

1400 m, E
, 2004

2b,3b  3c)

A
890 m; B

2014
2¢, 3¢ 3d)

1994—2004
18.8 km’
1989—1994

10.9 km?,
2.6 km?,

; 2004—2014

(D
1989—1994

; 1994—2004

B

2004—2014

Wangqingsha Island 10.9 2.6 -
Longxue Island 7.6 7.6 15.9
Nansha 18.8 11.3 16.2
2.3
2002—2003 ,2013—2014
, 60.34%
73.21% 26.67% 79.78%  50.00%,
58.49% 12.38% 79.96% 78.78% 66.79%,
82.16% 73.23% 15.83% 70.49%
62.43%
13.33%  69.85%, 114.20%(  2)
2002—2003 , 2013—2014
50.00% 73.33%
42.31% 79.45% 11.11%,
67.55% 9.26% 72.30% 83.91% 76.40%,
53.73% 69.91% 40.99%
80.54% 13.43%( 2)
2002—2003 , 2013—2014
55.77% 79.49% 65.22%
78.82% 33.33, 75.76%
16.74% 80.75% 79.79% 72.68%,

87.97% 85.88% 38.20% 72.64% 71.59%,

b

82.82% 8.47%( 2)
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Tab.2 Changes of biological organisms in the survey of 2013—2014 compared with 2002—2003

52002—2003 F£+8 L 2013—2014 F£ /@02 40EEHE MR RHEY. METEMEMETHIER

%

Nansha

Wangqingsha

Longxue Island

biological organ-

ism . e .
individual habit density biomass individual habit density biomass individual habit density biomass
number number number
-60.34 -58.49 -82.16 -50.00 -67.55 -53.73 -55.77 -75.76 -87.97

zooplankton
-73.21 -12.38 -73.23 -73.33 -9.26 -69.91 -79.49 -16.74 -85.88
macrobenthos

. . . -26.67 -79.96 -15.83 -42.31 -72.30 -40.99 -65.22 -80.75 -38.20

intertidal organism

fish -79.78 —78.78 -70.49 -79.45 -83.91 -80.54 —78.82 -79.79 -72.64
shellfish -13.33 -69.85 114.20 -11.11 -76.40 -13.43 0.00 -82.82 -8.47
-50.00 -66.79 -62.43 —100.00 —100.00 —100.00 -33.33 -72.68 -71.59
cephalopod
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3
2
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b
2 2
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1993 , 2014
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, 1989 ,
b
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&3 2002—2003 F0 2013—2014 F /0 IRH 4P & A ISR B #
Tab.3 Shannon-Wiener diversity index and dominant species in 2002—2003 and 2013—2014

2002—2003 2013—2014
biolog.ical ' . ( ) ( )
organism dli\;%r;ty dominant species(dominance) diversity index dominant species(dominance)

1.66 Schmackeria poplesia(0.15), 1.33 Sagitta enflata(0.066),
zooplankton Acartiella sinensis(0.15), Pleurobrachia globosa(0.053),

Tortanus dextrilobatus(0.13), % Evadne nordmann(0.042),

Acartia spinicauda(0.10), Penilia Acartiella sinensis(0.038),

avirostris(0.04), Sagitta enflata(0.03), Tortanus gracilis(0.036),
Lucifer hanseni(0.02) Acartia spinicauda(0.023)

2.18 Alpheidae(0.083), Angulus 0.63 Potamocorbula laevis(0.05),
Macroben- vestalioides(0.083), Eriocheir Heteromastus filliformis(0.427),
thos leptognathus(0.083), Heteromastus Terebellides stroemii(0.037),

filliformis(0.079), Tylonereis Aglaophamus dibranchis(0.035),
bogoyawleskyi(0.0515), Potam- Diopatra variabilis(0.033)
ocorbula laevis(0.494), Corbiculidae(0.039)

3.18 Heteromastus  filliformis(0.123), 0.26 Tylonereis bogoyawleskyi(0.064),
intertidal Corbiculidae(0.053), Neritina Brachidontes variabilis(0.051),
organism violacea(0.048), Balanus uligino- Laternula truncata(0.047),

sus(0.047), Taenioides cirratus Batillaria sordida(0.045),
(0.036), Tylonereis bogoyawle- Namalycastis abiuma(0.036),
skyi(0.033), Corbicula fluminea(0.031), Neritina violacea(0.033), Balanus
Moerella culter(0.028), uliginosus(0.030)
Parapocryptes serperaster(0.026),
Modiolus comptus(0.025)
fish 2.64 Megalobrama hoffmanni(0.192), 2.16 Odontamblyopus rubicun-
Collichthys lucidus(0.063), Coilia dus(0.056), Collichthys lu-
mystus(0.053), Coilia grayii(0.05), cidus(0.047), Glossogobiuss
Lateolabrax japonicus(0.044), % Clupanodon giuris(0.039), Johnius belang-
thrissa(0.041), Pampus argenteus(0.036), erii(0.038), Coilia grayii(0.035),
llisha elongate(0.029), Trichiurus lepturus Coilia mystus(0.035), & Clupanodon
(0.022), & Clupanodon punctatus(0.020) thrissa(0.030), Trypauchen
vagina(0.029), fifi Leiognathus brevi-
rostris(0.021), Triaenopogon
barbatus(0.020)

1.42 Eriocheir leptognathus(0.366), 0.47 Exopalaemon carinicauda(0.045),

shellfish Exopalaemon carinicauda(0.129), Metapenaeus affinis(0.042),
Philyra globulosa(0.047), 15 Charybdis japonica(0.035),
Parapenaeopsis hungerfordi(0.036), Palaemon serrifer(0.032),
Penaeus merguiensis(0.022), Oratosquilla oratoria(0.030),

Varuna litterata(0.022), Palaemon Alpheus rapacida(0.024), Scylla

macrodactylus(0.020) serrata(0.024), Parapenaeopsis
hungerfordi(0.024), Oratosquilla
kempi(0.023), Palaemon gua-
ngdongensis(0.023)

0.57 Loligo tagoi(0.028), 0.15 Loligo duvaucelii(0.023)
cephalopod Loligo duvaucelii(0.022)

7.66%( 798.28 km?), 10.9%", 2002—2008
1996—2000 13.78%"4, 1989
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, 1994—2004
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3.76 km*/a 1.13km*a  1.62 km?/a,
1989 , 90 km?>
[13,15]
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1.76 km?/a, 1979—2003
2.44 km?/a"",
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Land reclamation and its impact on fisheries resources in the Nan-
sha wetland of Pearl River Estuary

YU Jie, CHEN Zuozhi, XU Shannan

Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture; Scientific
Observing and Experimental Station of South China Sea Fishery Resources & Environments, Ministry of Agriculture;
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China

Abstract: In this study, Landsat data for 1989, 1994, 2004, and 2014 were used to evaluate the process of land
reclamation in the Nansha wetland area, using methods including remote sensing imagery interpretation, geo-
graphic information system (GIS) digital methods, and spatial overlay analysis. The data obtained from two in situ
surveys during the periods 2002-2003 and 2013-2014 were also used to compare the changes in the biological
resources of organisms. The results were as follows: (1) The lengths of the coastline during the four periods of
1989, 1994, 2004, and 2014 were 213.6 km, 230.0 km, 232.5 km, and 248.6 km, respectively, with increase rates
of 3.28 km/a, 0.25 km/a, and 1.61 km/a during 1989-1994, 1994-2004, and 2004-2014, respectively; the
maximum distance of the seaward extension from the coastline during these three periods were about 4900 m,
1700 m, and 7700 m, respectively. (2) The total increase in land area was 46.3 km” in 1989-2014; the proportional
increases in area relative to the total increase were 40.6% in 1989-1994, 24.41% in 1994-2004, and 34.99% in
2004-2014; reclamation activities were more frequent on Wangqingsha Island and Longxue Island than those at
other sites in the Nansha wetland. (3) The numbers of zooplankton, macrozoobenthos, intertidal organisms, fish,
and cephalopods decreased by 60.34%, 73.21%, 26.67%, 79.78%, and 50.00%, respectively. Their densities de-
creased by 58.49%, 12.38%, 79.96%, 78.78%, and 66.79%, respectively. Their biomasses decreased by 82.16%,
73.23%, 15.83%, 70.49%, and 62.43%, respectively. The numbers and densities of shellfish decreased by 13.33%
and 69.85%, respectively, whereas their biomass increased by 114.20%. (4) The Shannon—Wiener diversity index
for zooplankton increased by 10.24%, whereas the indices for the macrozoobenthos, intertidal organisms, fish,
shellfish, and cephalopods decreased by 71.10%, 91.82%, 18.18%, 66.90%, and 73.68%, respectively. The domi-
nant species changed markedly between 2002—-2003 and 2013-2014. Land reclamation of Nansha wetland not only
changes the type and length of costline, occupuies valuable wetland resource, but also leads passive effect on the
around marine animals.

Key words: Pearl River Estuary; Nansha wetland; reclamation; biological resources; remote sensing
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