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Tab.1 Composition of the dominant zooplanktons in the Fangcheng Harbor
TEXLHAF  dominant species in reef area B v JEfEX AR dominant species in control area R#EE Y

REER KT Euterpina acutifrons 0.10 B K4 HE Copepoda larvae 0.19
FREHLI A Copepoda larvae 0.09 REEHAKFE  E. acutifrons 0.09
BRI Penilia avirostris 0.09 L/NEMIKE M. rosea 0.08
KRBk Macrura larvae 0.09 YIRRSLEE P avirostris 0.07
L/NEMIKE  Microsetella rosea 0.08 I KF  Paracalanus gracilis 0.05
SRAIL#EIKE  Pavocalanus crassirostris 0.07 KIEEIKFELA  Oithona larvae 0.04
M54 H Bivalve larvae 0.06 SRAILEIKE  P. crassirostris 0.04
KGR FELA  Oithona larvae 0.05 FESIKF LA Oncaea larvae 0.04
TR EZ)  Nauplius larvae 0.04 MFEH4hH Bivalve larvae 0.03
HAKESIKE  O.brevicornis 0.03 TG HREELI)  Nauplius larvae 0.02
HEL /K& Temora turbinata 0.03 HEE 9K & T. turbinata 0.02
JERIE KK P. gracilis 0.02 HRESIKE 0. clevei 0.02
JERE=43% Evadne tergestina 0.02 WP K F LA Paracalanus larvae 0.02
& EF4hH Gastropoda larvae 0.02 FEESIK & Oncaea media 0.02
Z BRI LK  Polychaeta larvae 0.02

740 189 ~/m*H14 219.94 mg/m®, JEREIX H22 962
A~ /m 13 068.74 mg/m’, HE X V7 i o Py i 5L 2% i
B F AR X (BOX TRZ 3G, P<0.05), #HA
T Tl B PEDRESON ] B (3R 2) . R AR W)
WA HCE, AT DA AE AR R . Bl IR
s ORIV SN T £ il DX VR U S 7 B R %
A B B0 H o 9.5 /mg, T AR IX B 1

RO 975 A~ img, IR DX T sl ) 1 44/
FAEMEX .

e DRI AR DX 77 i s R S AT B, 8 00
itk DRI At X 10 m A K 2 A 37 it 3 ) e ) i
IR 1) o il X3 B 3 ) 2 f A 722 A R 2 A
X /IN(SDys g sz =11 852, SDp.gy =1 468), {H1H
RAET U, WA WS REEN . AR X

R2 BHERHESMBEMSEMER
Tab.2 Density, biomass and diversity of zooplankton in the Fangcheng Harbor
- 22 FE/(/m®) - density W)/ (mg/m’)  biomass ZREPEFREC  diversity index 5 evenness index
time kX FEREX kX AEREX kX X kX FEREX
reef area control area reef area control area reef area control area reef area control area
12:00 59911 31415 3370.83 4009.17 4.05 4.13 0.71 0.75
16:00 31989 48 971 3 626.00 5586.36 4.55 422 0.79 0.78
20:00 48 650 19971 5290.00 2823.33 427 4.42 0.75 0.75
0:00 35949 17 169 4271.00 3 624.00 433 4.09 0.77 0.76
4:00 43368 19 541 695091 3203.33 4.46 4.03 0.83 0.75
8:00 23378 837 2593.33 295.00 4.34 3.82 0.77 0.76
12:00 38 080 22 834 3437.50 1 940.00 4.26 391 0.75 0.69
SFEIME  average 40 189 22 962 4219.94 3068.74 432 4.09 0.77 0.75
itz SD 11852 14 672 1468 1 662 0.16 0.20 0.03 0.02
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Fig. 1 Diel changes of zooplankton density and biomass in reef area and control area in the Fangcheng Harbor
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Fig. 4 Contour map of velocity field of vertical section of an artificial reef in the Fangcheng Harbor
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Effects of an artificial reef on diel changes of micro- and meso-zooplankton

DU Feiyan ', WANG Lianggen, DING Ling, NING Jiajia, LI Yafang,
XU Lei, HUANG Delian, JIA Xiaoping

(Guangdong Provincial Key Laboratory of Fisheries Ecology and Environment; Scientific Observatory and Experimental Station of
South China Sea Fisheries Resources & Environment, Ministry of Agriculture and Rural Affairs; South China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: The apparent diurnal vertical migration of zooplankton leads to diurnal vertical migration of certain
fishes that feed on zooplankton. In order to investigate the effects of an artificial reef on diurnal vertical migration
of micro- and meso-zooplankton, we obtained 14 zooplankton samples from diurnal sampling in and outside an
artificial reef area in the coastal Fangchenggang City, Guangxi Autonomous Region in November, 2018. The
analysis showed that zooplankton compositions were quite similar between the artificial reef site and the control
site, with the low species replacement rate and the same dominant species, indicating that the zooplanktons came
from the same faunal assemblage. However, influenced by the flow-field effect of an artificial reef, zooplankton
abundance and diversity were higher at the reef site than those at the control site. At the control site, zooplankton
abundance showed apparent diurnal changes following a sinusoidal trend, with the highest abundance at 16:00 and
the lowest at 08:00. There was apparent vertical migration between 4:00 and 20:00, while zooplankton abundance
was quite stable from 20:00 to 4:00. At the reef site, due to the effect of horizontal fast flow field above the reef,
zooplankton abundance fluctuated with time and no apparent diurnal vertical rhythm was observed. It is believed
that higher zooplankton abundance above an artificial reef would enhance the reef’s fish-aggregating effect and
promote the conversion of zooplankton productivity to fish. Cluster analysis and ordination of the 14 zooplankton
samples identified one sample group for the reef site, but two sample groups for the control site, one being mainly
composed of phytoplankton feeders following the upward shifts of phytoplankton during the daytime, the other
being mainly composed of carnivorous species during nighttime after the phytoplankton feeders migrating
downward.
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