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Changes in fishery resources of Yangmeikeng
artificial reef area in Daya Bay

CHEN Pimao, YUAN Huarong, JIA Xiaoping, QIN Chuanxin, CAI Wengui,
YU Jing, SHU Liming, LI Xiaoguo, ZHOU Yanbo

(Key Lab. of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture; Key Lab. of Fishery Ecology

Abstract ;

Environment, Guangdong Province; Scientific Observing and Experimental Station of South China Sea Fishery
Resources and Environment, Ministry of Agriculture; South China Sea Fisheries Research Institute ,

Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

On December 25, 2007, 9.51 x10*m® of artificial reef were constructed in Yangmeikeng artificial reef area (2.75 km®)

which is located in the northwest of Daya Bay. By trial net and gill net, we carried out a background investigation in spring of 2007 and

2 tracking investigations in 2008 and 2009. According to the 2 tracking surveys by trail net, after construction of artificial reef area,

all of the average species number (2. 13 times and 2. 50 times than that of before) , average stock density (3. 38 times and 8. 19 times

than that of before) and average tail stock density (11.57 times and 23. 39 times than that of before) of nekton increased. According

to the 2 tracking surveys by gill net, the average species number (2. 29 times and 3. 14 times than that of before) , average stock den-

sity (5.51 times and 9. 49 times than that of before) and average tail stock density (11.33 times and 10. 06 times than that of before)

of nekton increased. The biodiversity index of fishery resources is ascending.

Key words: Daya Bay; artificial reef; stock density; dominant species; diversity
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Fig. 1 Investigation stations of fishery resources of

Yangmeikeng artificial reef area in Daya Bay
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H'= 3log,P, (4)
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ARHCS B R
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2.1 R ARER

2008 4EFZEFN 2009 4 F 4 M R R A 2, A
DX 30 Uk A W 25 - S v AR AP K03 5 O 25. 5 R 30
F, ¥9% T 2007 ERZEMERTEER 12 7, 25
NIRRT A 2. 13 £5 0 2.50 fF (K 1), MK,
WRE, R, PRGNSk RS H B RO e T
FRERGVRZA ;s AR DKW UK A M 4% ol - 2 v AR P RO W T
R AT RRIX, 500 LAY 1. 02 57 1. 18 5,

RUIBEE BRI A HERS , AR XK A9 BLAh B2
FHitas, AT e ik AEwr=E T HER
FRBEICR

2008 72 F1 2009 4F 75 2 il ) R 2R A A 45 2R
KU, DU UK AE P AR R B4 B S 16 R 22
i, ¥R T 2007 SEEFAMERTA AR T F, 550
TR A A 2. 20 £5F1 3. 14 £5 (52 2), MEXH|
o 18] 5 9t TK AE 1) v 3R b B8O () 3 3 A o BR IXC Y
178 £5F0 1. 05 £, %5 REE B R B HERS , MEIX
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2008 4752 F1 2009 4F 75 24 ) SR 2R A A 45 2R
R, XU UK A W) & ol O Y B IR R 4 O
1 569. 763 kg-km > #1 3 801.972 kg-km >, #5&F
2007 4EFZERERT 8 2 (1 464. 264 kg-km >, 433
JEERERT AR 3. 38 £5 1 8. 19 5 (£ 3), Mk,
HRSE, M. MRIESR Sk B W IR B
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= FRISIEZE X RRX, 43500 R A X B XY
2.46 £ 1. 68 £, $eifk)5 b A B H IR, X
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JE VUK A AR P R I R

2008 472 F 2009 4F 75 2= Hi o 2R 12 ) A 45 R
KW, HEDFIK A Y &l -3 RBCR IR BE 43 30
231 204.5 & -km > 1467 439.2 B -km ™, ¥ETF
HEFERTIHA A 19 988.2 B -km 2, 435k EEAE AT IE
A 1157 f5H123.39 f5 (3R 4), Mk, HFK, &
&SN e NIP S RE SR B ) 2§ e R w i e
TERTIAA ; 2 RERER A A Ak X WP UK AR W &% 0 F- 34

®1 KTEHHBRATERXSHRBREFEFENRAE FHERFLHILE

Tab.1 Comparison of species number surveyed by trial net in Yangmeiken artificial

reef area with control area in Daya Bay in spring

0 KE BEER SRR IRVE O BSUM SERVR LEXR
year area total catch fish shrimp crab squilla cephalopod
2007 X 12.0 9.0 0 2.0 1.0 0
R IX 15.9 6.1 1.9 5.3 1.9 0.7
2008 X 25.5 10.5 5.5 5.5 2.5 1.5
X FRIX 25.5 9.3 5.3 6.2 2.7 1.5
2009 X 30.0 14.0 3.0 8.5 3.5 1.0
Xt B IX 25.3 12.2 2.7 7.0 2.5 1.0
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Tab.2 Comparison of species number surveyed by gill net in Yangmeikeng artificial
reef area with control area in Daya Bay in spring
B K RMVR - Z T 2 Y T
year area total catch fish shrimp crab squilla cephalopod
2007 HEX 7 6 0 1 0 0
Xif X 4 2 1 0 1 0
2008 X 16 14 0 2 0 0
X HRIX 9 8 0 0 0 1
2009 X 22 15 2 2 3 0
X RR X 21 18 0 3 0 0
®3 KRIZHBRALERXEXNREEFEFTENPAELHRETEILER
Tab.3 Comparison of average stock density surveyed by trial net in Yangmeikeng artificial
reef area with control area in Daya Bay in spring kg-km
F4y X3 AR LTS LIS TS LY e S
year area total catch fish shrimp crab squilla cephalopod
2007 HEX 464. 264 380. 101 10. 843 30.713 36. 128 6. 480
X BRI 294.943 102. 609 21.701 85.256 73. 060 12.317
2008 TEX 1 569. 763 934. 198 117.453 262. 060 240. 256 15.797
XF R IX 637.552 157. 304 74. 667 254. 196 140.912 10. 473
2009 X 3 801.972 1 413. 497 163. 415 1799. 980 414.714 10. 367
XF R IX 2 265.249 692. 523 120. 084 826.672 578.200 47.771
F4 XTEZHBOATLERXSHRBREXEFEFTENAELHERAETELE
Tab.4 Comparison of average tail stock density surveyed by trial net in Yangmeikeng artificial
reef area with control area in Daya Bay in spring B ‘km™
FEhy X4 AR eSS LS S LY GES SV S
year area total catch fish shrimp crab squilla cephalopod
2007 TEX 199 988. 2 11 466. 8 2 591.8 2945.3 2 552.5 432.0
XF R IX 27 711.3 7971.4 6 030.9 7715.6 5529.4 464.1
2008 TEX 231204.5 80 633.7 53 481.5 74 874. 1 16 867.3 5348.2
TR X 157 457.7 16 547.8 58 406. 1 64 205.3 15 872.5 2426.1
2009 X 467 439.2 117 414. 6 64 941.0 245 768. 3 38 624.3 691. 1
XF R IX 259 801. 8 64 266. 3 35 893.9 107 658.5 49 358.9 2624.1

B VR BE o350 O TR 301 9 2 0 B IX #1475
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R, MXUFKAEYREREEEZEVE LI
e, Nk 85 i vk A W i Bt U R 500 fin A
EO

2008 4EFFZEF 2009 4FF 24 P BR B R 2, A

DX JR AV DL 2648 0l - 3 W AR AP RO T 2007 4E R ZE
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FIMHEEE T o

2008 47 ZE F1 2009 4 & 2= #i I BR 2R R A
il DX RS ATG D1 288 4% i - 2 8% U 9% BE 43 A 223. 058
kg+ km >F1111. 540 kg-km >, ¥5 FRMERTEZE
f18.731 kg-km (£ 5), 450 EAE AT K
11.91 f5F05.95 £, YRS FTRAFRHER
EERTAE, RS NREYEENHE; #BX
JER AT D1 28 4% 0 - 14 2 B 0% R 4% B 43 Ry 52 247. 4
B -km *F01 8187.4 & -km™*, M7 T @A AT H &
M 7225.7 R -km™, 5 @R AR 7. 23
B 13 £5(KS5), BB IR AHFEREENE
ERG AR, B DR IR RO A .

A XIS DL 2R v AR A B 2 TR, T
KAV SRR, (BAEYE YRR B MASsT
BFENE EAEHE (R 6), 2008 4£5 T IR A

EHIRRY], HRMEE I K4 IR (Architec-
tonica maxima) , YEHNHIIFEIK A YRR FEF O3k
/N1 ( Dorippe facchino) . & X O HF iy ( Miyakea
nepa) . H Z<49 ( Charybdis japonica) % ; 2009 4E %
FIRGFRAESIRRY, HRIRHTE D 2R L0 I2
(Rapana rapiformis) . VU8 4045 18 ( Fasciola riatrape-
zium) | [BREUNIENR ( Turricula nelliae spurius) . H
‘H 5 RIZR ( Lophiotoma leucotropis) , ¥&NNHIFIK A Y
2 3 BH — KB (Parargyrops edita) . AR
( Charybdis variegata) . - W¢hiff ( Saurida elongata) %
(FR6) . FIGHUrkAEFET, KRS FEZEDE
W, mAMEFA A, WA, EY RS
FREFECRACR . BFHEAE B R R TE N Tl i g
ERASE T REEE, SEAHEYRIEZ—IK
WK BB .

RS ATZEHBRATERXSHRBRRNAAXEEFEFTAERELS

Tab.5 Changes of shellfish resources in Yangmeikeng artificial reef area and control area in Daya Bay in spring

P Ik R/ Ff species YIRS /kg-km WIRRHHE /R km
year area i trial net JM gill net stock density tail stock density
2007 X 8.0 0 18.731 7225.7

Xt R IX 3.7 0 49.936 228 833.3
2008 HEX 7.0 0 223.058 52247.4

Xt B X 5.5 1 85.883 39 865.2
2000 KX 3.0 0 111. 540 8 187.4

Xf X 3.0 0 313.116 1 057 003.1

x6 XIEZHBRATIEERENBREEEEEFEFTENFEIEMEMARTREE

Tab. 6 Number and biomass density of new species surveyed by trail net in Yangmeikeng artificial

reef area and control area in Daya Bay in spring
Bt FhdE (kg-km “2) new species

P AR (162.913) | KU HRHG (111.489) . HAH(80.223) \ JIHUHT X HF(66.235) . HPEE
T(52.659) | HHAEEEY (39.906) | 4 15 iy Xt AF (28.386) . N4 Dk (27.152) . & & fil
(21.393) | MRJEARBH(19.747) | ALEAR SHR(13.823) | B RAEAUA B #(13. 576)

Ay year X1 area

2008 TEX

=PERT B (28.881), i (17.905) . A4 Dk (14.159) . m iR T (14.159) . R F 5K
(9.397) . Z@HiE (8.591) , FLICAH LKL (6.708)  FLA& K4 (6.638) . BEAE(5.981) . Jukf
(5.472)

Xt B IX

— KA (637.980) . A AN IF(215.903) . KA (154.710) . K X O HFi% (108.536) . E A
(98.940) ., A EHEENF(73.926) . MM (69.115) . TG FHE (67.786) . JI&iH *HHF (59.811)
PETH KA (59. 651)

HFREF(74.387) . =PEARTHE(68.017) | RIBE(53.261), K AM(50.448) | K ek (45.517) , A7
et (27.561) , AN SR (26.677), B S (12.818) . HAR(11.599) . LZLMRF Bk
(11.199)

2009 X

X B IX
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2008 472 2009 4 7 2 ] o 1R 2% ] 2 45 R
RO, M XK AE Y& U MR RS
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FEIAE RS RIX , FEE R RIAHERS, B Xk A
YR BEA B, AT afdiiEirkdy
HIYEAR RGN 2

AR5 2008 4EFZEH 2009 47 200 ) BR B i 2
SR, WEIX UK A2 W 4% uh o 3 R B AR R 43 ) Ry
496.3 &+ (hm’+h) "' 1440.6 - (hm’+h) ', ¥F
FRMAAZER 43.8 B-(hm’+h) 7', 4514 H#
BRI 2L 9 11.33 f5 71 10.06 £ (% 8), I, #f
Je. BEISTNUT i 28 (0 P8 B 2R R 3 1y T S 7l i
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H A R A 2 B IX A 1. 33 (%570 1. 68 7%, ¥& T
FHEE X RX , BEEBRIGHER, #EXEEKA
YR BT SR, AT amkE s iirk
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F7 KTEZHEMATEERSNBRXEESSTRIMNAEEHERELLR
Tab.7 Comparison of average catch rate surveyed by gill net in Yangmeikeng artificial

reef area with control area in Daya Bay in spring kg-(hm’-h) ™

Ehy X8k AR e LIS R LY GES SV S
year area total catch fish shrimp crab squilla cephalopod
2007 EX 1. 880 1.515 0 0.365 0 0

XF R IX 0.588 0.242 0. 060 0 0. 286 0
2008 TEX 10. 368 9.928 0 0. 440 0 0

X B IX 7.333 7.146 0 0 0 0. 187
2009 X 17. 838 12.314 0.254 2.917 2.353 0

Xif X 8. 987 8.543 0 0. 444 0 0

*8 KIEZHEBRALERXEMNREEFEEFTRNAETZERHEREILER
Tab.8 Comparison of tail catch rate surveyed by gill net in Yangmeikeng artificial
reef area with control area in Daya Bay in spring B ( hm’ h) -t

FEhy X3 BSRi:EIR LTS LS TS LY e kK
year area total catch fish shrimp crab squilla cephalopod
2007 TEX 43.8 39.8 0 4.0 0 0

Xt R IX 43.7 15.9 4.0 0 23.8 0
2008 TEX 496. 3 488.3 0 8.0 0 0

Xt R IX 372.9 368.9 0 0 0 4.0
2009 EX 440. 6 325.5 11.9 31.8 71.4 0

Xt R IX 262.1 246.2 0 15.9 0 0

2.3 BIFERBFHEZFFED

2007 AFEEREHTF 0 M & B, XS
Fkads, LUEHY (Sparus macrocephalus) . A
E £ ( Epinephelus amblycephalus) . 541 ( Argyroso-
mus argentatus) . [ WFiG ( Oratosquilla oratoria) . H

4= 2% £ ( Nemipteras japonicus ) LR & TR £,

YEUR S B A iR 429. 765 kg-km T (£ 9) 5 XX
RBF DT, LIOERE, K6, SN
( Charybdis lucifera) . J]%5387 %t F ( Metapenaeus en-
sis ) SRR GEFP oy £, BEIRE K 88.143 kg-
km 2,

2008 AF-7 2= 4 ) R B U 2 R B, AR XA B Al
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Ek

hhm2s, LIBH., DR, KX OUREF. 7]
HoHNTER . B IE T @ ( Siganus oramin) . H4E
W (Arius sinensis) SFLRAFM AN E, BEZE
H 673.046 kg-km > (% 9); i Xt B Xk # Ky
e, DIAIRES, KO EREs . T 808 X 15
Bl . 21 B ¥ T % ( Portunus sanguinolentus ) |
PR ( Charybdis feriatus) . =2 F & ( Portunus
trituberculatus) > ¥, IR % B N 272.763 kg -
km 2,

2009 47 2= 4 o IR B A A A PR, DX AR H R
R SER, UK. TIERE (Pl
lyra pisum) . THFEE, K, & X O oFEE, 2
& £ %5 ( Callionymus richardsoni ) %3 ft Jii 2 5% #h 4

F, FRUEEE N 1462.304 kg-km 5 XF HR X %
i R ARMA TR, UZKHA, KX OF
ik WA O R iy ( Oratosquilla interrupa) . 11 MR i
R, BIRHRE N 867. 159 kg-km >, AR #E 2008
A/ 2009 4EF e W IR R A A, WEIKAY
P T o () O BT 48 B £ 2 55043 0 Sk X BB IXC A
3.00 £%5F03.00 fi5, HHBE FXHEX; #XH
BEUR T B 3 5 X BRIX A 15. 58 %540 3. 01 £%,
2.4 ENFFEEMSEHEETE

2008 4 F 2= 1 2009 4 7 2= i W) BR R R A R
B, #EX R EAEY SR O S TR
WERT, ZHEREHE LA BEAE (R 10), BEE
FX7 R X R A 2R

R XTZHH/RATEREXENREZRFEFHENAELBEHE 10 HHFREERABE

Tab.9 Biomass density and dominance of top 10 dominant species surveyed by trail net in

Yangmeikeng artificial reef area and control area in Daya Bay in spring

Fy o X P (kg-km ™5 PRHHE)
year area dominant species advantage index)
2007 fEX 48 (283.526; 0.060) . A MM (73.041; 0.015) . 425 A4 B4 (69.900; 0.015) . [ 1hf(66.758;
0.182) ., M52 (19.635; 0.015)., RELRIRAE (14.922; 0.030). AWy (13.116; 0.060). [ HF ik
(4.869; 0.030). HASG LR (4.712; 0.015) . I R# 4 (2.592; 0.030)
SFREIX  FHFdE(55.787; 0.097) , RELRiRE (28.350; 0.036) . K Hi#H(12.212; 0.037). MW 4 (16.816;
0.030) . FEHHIF(13.224; 0.064) . P/ NME(9.736; 0.013) ., b2 (16.654; 0.004) . HIF RB#E
JEf6(8.278; 0.023) . AEZAUH (5.564; 0.043) . JIZRFIXFUF(3.490; 0.001)
2008 fEX SR (433.611; 0.059) ., fhAE6/NE(162.913; 0.077) . BHH(277.692; 0.001) . 4R, (125.065;
0.012) . KX O#Fik (111.489; 0.007) . H 443 (80.223; 0.005) . JIJ & XFHF (66.235; 0.006) . #
BEE F£4.(52. 659; 0.020) . 4HIG05%FHF(28. 3865 0.053) . HhAedgfik(39. 906; 0.0004)
SPHR DA (122.579; 0.346., [ HFIE (78.648; 0.043) , K X M i (50.384; 0.030) . 4835 {5 % #F
(27.381; 0.308). JJ & %7 Xt UF (25.896; 0.013) . [ f4a (23.770; 0.014) . 4 B F 4% (29.663;
0.005) ., S5BHE (35.557; 0.002) ., =PHT#E(28.881; 0.0007) . FEZFARIF(9.717; 0.011)
2009 FfEIX TR AR (637.980; 0.127) . MELRIRER (475.773; 0.130) . fhC/AME(325.849; 0.065), TIHE®
(277.362; 0.015) . FLAF (248.812; 0.110) . AEZSHF (215.903; 0.119) . M #FH, (182.968; 0.035) .
i (154. 7105 0.007) . + X DRI (108. 5365 0.017) . ZE[CAH(100. 7485 0.021)
SHRX KB (297.059; 0.116) . RELRiRAE (238.110; 0.067) . K X O HFHE(253.064; 0.027) . Wi O UF
% (151.229; 0.099) ., AEZSHF (144.144; 0.147), MR (165.807; 0.024) . Dh3& /A% (107. 1135
0.055) . W5 (80.753; 0.033) . FiAREF(74.387; 0.069) . EH&H (67.732; 0.029)
10 XTTHEMATEERSHBREEEFENBLEELTEEHEYSFEERRE
Tab. 10 Average Shannon-Winener diversity index of fishery resources surveyed by trail net in
Yangmeikeng artificial reef area and control area in Daya Bay in spring
4Ef)y year HEIX 44 average value of reel area Xf BE X SE-144) average value of control area
2007 3.22 3.50
2008 3.71 2.72
2009 3.91 3.71
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