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Evaluation for the impact of large explosion at Mabianzhou Island on
the neighboring aquatic environment and marine organisms in Daya Bay

HA Xiao-ping, LIN Qin, CAI Wen-gui
( South China Sea Fishery Research Institute , Chinese Academy of Fisheries Sciences, Guangzhou 510300, China)

Abstract: In order to find out the actual impact of the large explosion at Mabianzhou island on the neighboring
aquatic environment and marine organisms in Daya bay, the explosion scene was monitored and the impact effect
was evaluated. The result showed that 14 indexes of the water quality around the waters of Mabianzhou island
returned to the normal levels in 24 hours after the explosion, while 9 indexes of the surface sediment did not
appear obviously abnormal. The explosion did not affect obviously the species structure of zooplankton and
biomass. The farthest distance of the impact on the fish eggs and young fish reached 2 000m, and no obvious
evidence showed that the quantity of fish eggs and young fish under the range of impact returned to normal 24
hours after the explosion. The fishing yield decreased sharply after the explosion, and the commercial marine
species around the waters within a radius of 2000m of the explosion center were damaged directly and affected
continuously .
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MR KB REMEFEGE, FRTEK=ARARPE PSS +0E Bammst . B F7E DM
B 15 HMAEmELMAME N NTEE, RAKBHEOE RN LM M7 LT, F
199459 A 15 HM 11 A 28 HA B DM P AR HBEH. ©58 1, EENIIER A K
FNRBRBE WA AN T EREY WE L KB TR ABEKSR BRI RERE R
AR SE 0 BE b 0 R L AROE L O T A U 3 T B O AR o R R K SR B A AR M I R S TR
Xt 11 A 28 H7E 8w & MR B BT T B W, 3 SR B 7= 2R B8 VR AR BL A T WD 4B A
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WEMBENMES, - P RBORBTE R 10 B, 7248 Chrysophrys aries .JBHE Acanthopagrus schlegeli
HBEY F A Siganus oramin ; B— B K BXTEF Penaeus pencillatus 10 B HIE R I Myulus smaragdimus
10 0, W% FRBAT— R BRI I A B BS LBV UE , R ERM B & MEHNBRG L.
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2.1 KK E

WK KRLBENT KB . pH.EE EWHE BEZY . BHEE(DO) L¥HEE(COD) .
(Cd) 4% (Pb) 4% (Zn) . AH R 1k B (NO,-N) (il B8 b A (NO,-N) . Z £ (NH,-N) f B8R £8 (PO,-P) % 14 1
WMH, WMERLE L BE.
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Tab.1 Monitoring results for the sea water quality before and after the explosion at Mabianzhou Island

i H IRWRT 24h BBG 4h BB 5 24h T A5 A 1501
item 24h before explosion 4h after explosion 24h after explosion assessment standard
FEE S5
KIBR(T) 23.8 23.9 23.8 AR 4T
water temperature( C ) (23.7~23.8) (23.8~24.0) (23.7~23.8) not excess original
water temperture 4 C
7.87 7.88 7.80
pH {8 (7.83~7.91) (7.78~7.91) (1.73~17.85) 7.0-8.5
HE 32.63 32.65 32.70 _
salinity (32.41 ~32.79) (32.45~ 32.80) (32.48~32.82)
EYE (m) 2.4 1.4 2.4 _
transparency (m) (1.8~3.0) (0.2~2.8) (2.1~2.6)

AAEREE <10mg-L™!

%fpﬁégg@;;e? (2.93 484.2) (2.86~7i?)0.8) (1.42:33.4) not "c‘g,'fce‘:ﬁgﬁ‘(’)?;gi"a]
DO(mg-L"") (5.447;;4;23,40) (7.4(7)26?;.10) (7.0;~7z03.56) s
COD(mg-L"") (1,1}':1?.70) (1.5§'~2§.38) (1.1520;.67) <3

NO; — N(umol-L™H) (0,02203.05) (0.0g'%.os) (0.02203.04) -

NO, - N(pmol - L") (0_20;401.86) (0.12;6?.90) (0-0?:3?)-7]) -

NH, - N(pmol-L™*) (0703;03.13) (0,08213_3‘1) (0.03;0(1).01) N

PO4 - P(pmol L") (0.250.51) 0.25-0.51) (0.2320.27) o

Cd(pg L") (0‘03;‘3,3@ (0.18218.24) (o.ogllg.m 5.0
Pblpg-L™") (2,33;02.2:3) (2.3328?0.4> (3.23132-6& %
Zn(ug-L™') (4.06;17_0) (5_36.:68_0) (8.09».‘10.5) 100

EMEERE R, BB K KR pH N EESERBEHEELEBEMNEL; ZF UM EKY
DO. EHLE (£2$5 NO,-N.NO;-N 1 NH,-N) .PO,-P.Cd.Pb fl Zn WA BEBBHEHRABLERE -2
WK K FEAR B B v K RARMEME . oA, AN J U 36 B9 NO,-N NH,-N .PO,-P.Pb fl Zn I S B B RIBH
B —EAH TR BER B 24h NEREBIER & BAF; B KkMEE B RFYM CoD & &
HRBBHHEE, AP RUEHERNBFYNERFTZHEMEANNE ., BHEEREE —FREK
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T21~23n,MEBENHNESRNYG —FH#lro.6~15.6 1, BAEREE 240 HBEHERERYHC
¥k B B 1E % K,

2.2 REVEY
FERYIL B T E YLE AL 4 .NO,-N.NO,-N NH,-N .PO,-P.Cd .Pb 1 Zn 4 9 AT H , H I
MR RLE2,

£ RENFYSNERSHIARELERNILE
Tab.2 Comparison between the monitoring results for the surface sediment and the history investigation results

(1992 .3 )

BEER®(19%.11 BE)

AW (REG 24h)

IR > = v @
mitema Mabianzhou island neighboring waters present monitoring A ﬁfff&fi‘% dard
(survey in Mar., 1992) (survey in Nov. 1994) (24h after explosion) ssessment stan
AHILF (%)
organic matter( % ) 1.89 1.68(0.79 ~2.17) 1.24(0.45~1.79) 3.4
B (mg-kg™")
sulphide 54.6 72.4(39.5~100.7) 53.6(18.7~73.2) 300
Cd(mg-kg™!) - 0.57(0.50 ~ 0.69) 0.60(0.50 ~ 0.69) 0.5
Pb(mg-kg™ ") 43.5 38.8(32.5 ~ 47.0) 42(35 ~ 45) 25
Zn(mg-kg™!) 85.0 70.9(44.4 ~ 84 .4) 66.9(61.9 ~ 74.4) 80

PO, - P{ug kg~ b
NO,-N(pg-kg™")
NO;-N(pg kg™
NH,-N(pg-kg™')

259.8(95.56 ~ 422.8)

685.7(234.6 ~ 1094)

100.4(33.16 ~ 296 .8)

23.2(18.5~49.0)

227.8(51.0~345.7)
438.4(179.1 ~ 665)
66.3(33.6~95.0)

27.2(17.8~33.7)

WML RZREDNEIE R Zn HEEHREBR. TUEEE)M PO PSR B
Mk, S REBRNAELREEE R, AR ENTTAY XYL EM PO-PHEBYELE
WHSEEEA, MCdMPb WS REER TIFMREE, BS5HRAZMES RELBRY, AR LRSS
R TFHRKAENSBEREN.

2.3 FEENYEIRE

BB RN IYHEYELZRERIITES. BRYXIKABRESYHALEMEYRBYEH,
R EBMEHBAL BEE BREE BRI R BEEMKEE, FHEYRSHH 312mg- m >
M 785mg - m 3, AR BB AR KIS ERSPOARMAEDER TR B W,

ARBBEYXREEDHPHZHER3.2% KPP UBEBXEEN 1 SR 2 SHNIHRE
B AR 6.0%H9.9%; KK AS SHMoEH, 45K 3.4%M4.5%,5 SHEHATRLRANE
MG P X BB IR MR BB M ET R, B, A 3.4.5.6 5K FHE M 5 5l
BRHAER, SHHEETERERRELY, ERRENZHRBDTEHZHRER2.7%,HUS
T EEREEENSHZRHEEE, A —TEBEENASE BREWRREYRER LN EH
%, H 70% L ERANMECR 48 B BRAER.

g2 b RTIR , ThHE U 7 0 7K 38R e sh 0 0 3% R 3R T A DR L 3X 5 % T 0 g S T A BB AR B T % AR
HMEHBBEERYEH, BENBEKSFHHIPHMEMRMEYEREVER W, R ER
WS R BRI E IEH K F .

O "B, 4 K, TN, %, KT HZ RN ORBEF B RITNRE . K= RET, 1992
@ \WHBT, BEE A K. %, KENALEE T L TE MG FFE 5 5 R w0 BR R H . k=BT AT,1995.
QI AEEASSERERGAAENSMALE. TAE4ERTIERRRE S REIFMIFE. 1984
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Tab.3 The organism yield and the damaged rate for the zooplankton after the explosion

" 4h 24h

sﬁt%n EIt;ffa(n?e) SR (mgm™™) ZHE(%) %Y’ (mg-m™°) FHE(%)
biomass damage rate biomass Damage rate

1 500 101 6.0 707 2.7

2 500 52 9.9 375 4.0

3 500 247 2.0 468 2.2

4 500 800 1.0 89 0.7

5 1000 161 3.4 787 3.2

6 1000 188 1.5 542 4.3

7 1000 237 1.3 771 3.8

1500 471 0.3 1035 1.3

1500 150 4.5 672 2.9

10 2000 714 1.6 2391 1.4

FE X8 average 312 3.2 785 2.7

2.4 MU ERIRG

FESR DX I A K B0 10 A a2 SR 3K 13 FAF L, o B A B IK /N T B Sardinella jussieu 5 S /NG
Anchoviella commersonii . #& K & 8 Bl Gurgesiellidae . 1 B i Sciaena cirrosa . 8 Bl Sparidae . #§ F
Callionymidae BB FE — % Tripterygion fuligicauda . ¥§ & Sebastiscus marmoratus . Scorpaena scrofa . Platycephalus
cultellatus . 5% S0 48 R Y J5  Acentrogobius pflaumi 175 B3/& Cynoglossus , P BEE A KM EMAHFACT 2
WAL, LT & A SRR R A B RAER 15.9% .

TERRPH KRB RAED BB 1 000m LIRMKBILE RAB @O (3 B 7 S34&%8 18,1
500m LASME) 3 A 550K AR £ 59 10 kL, 55 R 715 3.3 L, S K THE AT A9 KT D@ (1992 4 8 A #1993
F8AMHNER 1 KA 141 KD, BBEKHRK@NMEEREI A S, BT KTFRENNY
REE (K,

BPWHRERKFEINOR, BRTFHBEEAINE. KHRFEWIFHEBBAATHE, T EERKX
500m JEEKHRKBMBE - KR ITIEREF XN 3 B, LB BHENE R EHg., &8
K FF T, 12% B 17 1 2 IR BURAL, @0 O (A SR 58 R 29 FOE (R 1 1t 25 535% I 4 f 7R )2 B b kG
BT R RS R X P AL IR (1 S5 5 ) KK 4 BB TEE N 31~ 3Tmm WM A RS, E R
GBIk BE T, & A RIE BB IR MR 5 A B BT A 3K

i 1 BT AT A B X PR T K £ B0 {5 A B B AR R, B 0 B 7 S UG K AT 3% 2 000m
T, BARMEA R 500m 15 H BB BN AL FE 24h JEERSE, AMIIIFANBEMNKEWE
WE WS

2.5 MRV BRI

RRWL R B 7 S U JA K SR AT T MR HE I I3, A UM IR 4 R IR B 24. 49 kg s M AR M 3L 75
B HR 32 Bl AR 12 BB 8 B, D126 21 # LB S G IR L B, MURTE R P B, Ak
R BB [0 P B b Bl DR T % 2 D 4 R0 T LK R 24 R 9 8 B e R K I B G 3 T v 3, 4
ARTE # 3 18) 365 2 BOR B PR 3 i - A O B3, S B 500m A K R R A AR £ B0

O FHF W K% KRESALGES TR B Gl 508 5 9 B0 B BT . Ha18 K = BT 5067 , 1995.
@ RER B, KT 4 0 R HE K % R B U A 0 AT SR IO BE B E . T 9 K PR B T L 1995,
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Tab.4 Statistics of the quantity and the damaged rate for the fish egg and young fish after the explosion

1 BB fish egg ff # larval fish
A BEES (m) 4h 24h 4h 24h
station distance AH(na)  RAR(%)  AGind)  BHEE(%)  REGad)  BH(ind)
number damaged rate number damaged rate number number

1 500 0 - 4 50.0 12 1

2 500 0 - 3 33.3 13 1

3 500 1 100 4 0 9 0

4 500 0 -

5 1000 0 - 8 37.5 13 4

6 1000 0 - 0 12 2

7 1000 1 0 - - 26 -

8 1500 3 0 - - 5 -

9 1500 1 0 1 100 17 7

10 2000 6 0 - - 3 -

FZR T LA , 7 BORE KRB 4 K, 8 AR 3cm WIFEMBEAFER U FRMEN. A
AN B ERE, FERKX 2 000m 3 2 000m LIAMARH MM BEBE R (1 54, % 5), MERX
500 ~ 1000m K E A R BB . Fo5h, REXTIFEPAMAE TR RELS RO R B SEMN BB
BHRBEA . DU B AT 7E S B B A 7 AL B AR S AT 48 F S A AT BN AE 2 ~ 2. 5ke, TR B —
&R NERBEAZNIE, KRR B BRME,

Fs5 ERVARMEER
Tab.5 The fishing component and the fishing yield

W B (m) ik R (kg h™)
station distance species fishing yield

1 >2 000 27 13.8

2 500 ~ 1 000 14 6.47

3 500 ~ 1 000 21 2.66

4 500 ~ 1 000 13 1.56

BN A NS AW RN BB T REITHEII TER6. ME 6 T4, R X 2000m 3 2000m
LS 7K 38 B4 ¥ 35 490 R TR BB T4 445500 ~ 1000m 5 B AR M E BT RBE R 14.5% ~52.9% , H
L BAREMNES ISR T RS RS T R EEF P IFRMBRMW TR R, T
N2 S e ENARMEDFTE,

®6 BHEWNETE(%)
Tab.6 The death rate for the fishing matter

YL B (m) % LI E?E PE-S ¥
cral

station distance fish shrimp shellfish average
1 > 2 000 0 0 0 0 0
2 500 ~ 1 000 63.6 22.2 0 0 27.9
3 500 ~ 1 000 27.3 37.5 0 0 14.5
4 500 ~ 1 000 42.9 100 75.0 0 52.9
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2.6 Y HELRRE

B, BT E N ERR, SRR HAMERRTRAIR 7,

FEOANYMAEAGEWRERER)B LN 0 BRGNP NREH 1A TR (LAE2 &
W) ERE R X BT B 3 S W A Bl B 30 MO DL, R 1 BUE T 4h, KAWERE , BAME D RBERE
G, RUZH KB IEIR X 500m LLEKS P SN KL B EEBIEE R,

£ 9 AN A, AR AN E R FE T R AR ) B 7E BE AR DX A M ] A, T o BRTE S v R ) A
76 BE 4 X 1000 ~ 1500m 7K 358(6.7.8.9 B3 ), H 3% 1% A MR 49 F 39 5L - 3 5 BI B 3& 50.0% il 74.
1% ., BEHR X2 2000m 937X A FORFHBEH (10 S35) , AR TN 43 FIFEZE 16.7% F1 50.0% . FZ iR
R AR I T R B R P R E GRS MR, NP REMAEE,

7E 3 XFZIRMEP IFXRETERRF, AXRZ, I HRMK, ZAL L 500m.1000m,1500m
2000m AL TR FIH 42.1% .52.4% .69.2% F1 50.0% ; B AR T-F 5 514 3.3% .25.9% .
70.0%M16.7% . £¥% 3 S ZRIFEMALEKZ 100% L T-RiHE, W Z R PR @m0 B F e
AR 59.7% F1 34.3%

®7 BEXMNEWHRTE

Tab.7 The death rate for the monitoring organisms in the suspension cage

i fr B (m) ME HE (nd REER(D) Wi fiz BEE (m) ¥ WE (nd) FETE(%)
station distance species number death rate station distance species number death rate
B% 10 0 ax 10 0
1 500 Sﬁfp 8 33.3 6 1000 sﬁtiiép 8 75.0
nyl!ﬁsﬁslel 10 0 fﬁil 10 0
%?hs 10 0 %315 10 60.0
2 500 siii?ngp 8 28.6 7 1 000 si':i?nsp 8 100
st 10 0.0 et 10 0
Fy 10 100 %:’f 10 70.0
3* 500 sﬁh]:iilsp 8 100 8 15 00 sﬁf‘i?nsp 11 71.4
Vi 10 100 o 10 0
%13? 10 10.0 %:f 10 70.0
4 500 Sﬁfp 8 66.7 9 1 500 si-Fri?ngp 8 57.1
rlD}ﬁstle] 1o 0 ﬂfs)sel 10 0
%?hs 10 14.3 %ié 12 16.7
5 1000 sﬂhfi;ISp 8 0 10 2 000 sﬂhfifp 8 50.0
fﬁf‘el 10 0 nﬁf:;l 10 0

* PR, e R 100%1T
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KK B I Y 14 N IE 3, %7K KR .pH .32 .DONO,-N Ml Cd SR B E B E L EHE
Ak, M E S &FY .COD.NO,-N.NH,-N.PO,-P.Pb fl Zn S B K VFERBERY —-EFEERAR,
BEBBT 24h WIKEBER & BKF, RAFYORBN R B A BB KKEREHBER,

Ay 48 g P KSR W S M M R A A Y B R B B, B W s W R R S BE B B R
HEHEKFE. MAKBEXNARMFEFEHERE N, Z e A ER L 2 000m EEH, BB 24h
ARFANREREHEBRENTZ.

ARBBEEHEKZEREABRR, BRYAIILTCEREAE. EARBLUNERERBLKE
B PR 2 000m LA AK BB HE LT AT EREERER=LR/RERTW,

F2E KA ZHE FARE FH AFL KLE ABLE L FRERRFRAIANASE
ﬂlllﬁ%‘ﬁﬁﬁ%ﬁﬂy%&%'mo

$ % 300k

[1] Xu G Z. Environment and resources of Daya Bay [ M]. Hefei: Anhui Scientific and Technical Press, 1989. 1-20. [ 4588 . KW BHIEH
BWIM]. S LA EBR B R, 1989. 1-20.]

[2] Shang L S, Dai Y C, Liu X M, et al. Effects of explosion in water colomn on the fishing ground of Shuangtaizhi estuary [J]. Mar Environ Sci,
1994, 13(3): 23-26. [ M4, M=, NHEHA, . KPRBEHANEFHOBGHEmI]. BHAEFHABE, 199, 13 (3): 23-
26. ]

[3] Chui Y, Song Y L, Lin QL, et al. Effects of explosion in water column on marine organisms and marine environment [3]. Journal of Fishery
Sciences of China, 1996, 3(4): 106-113.[# 8, KRz #, #hKil, %. K P BEBEEYREFEFROEEHRI]. PEK
PR, 1996, 3 (4): 106- 113.]

[4] State Oceanographic Administration. Specification of oceanographic survey [S]. HY003.5— 91. Beijing: Oceanographic Press, 1991. 69 ~ 301.
(BRGHD. @ RRMAE[S]. HY003.5-91. JLiT . 7% i ik, 1991.69-301.]

[5) State Environment Protection Bureau, Water quality for fisheries [S]. GB11607 — 89. Beijing: China Standard Press, 1989,2 - 4. [ E & # {&
B, ¥lb KFRAFHE(S]. GB11607 - 89. Ju3( . b B 4w AL ,1989.2 - 4. ]

[6] State Environment Protection Bureau, State Technical Supervision Bureau. Sea water quality standard [ S]. GB3097 - 82. Beijing: China
Standard Press, 1982, 2-3.[ BREFER BFEARMER . WA KFIFEIS]. GB3097-82. Jb3: P EIFHE SR, 1982.2-3.]

%%&W%ﬁ@mwwﬁmﬁﬁmmmwmww 2
q %
% %

% AT 5 2003 EGE I S5#IE) ¢
x Y
éfZ <<‘?ﬁ‘?¥'—ﬁiﬁﬂi€>>%$*@ﬁ#ﬁliﬁﬁéid}\ﬁP@ﬂ%&%?&ﬁﬁﬁﬁf%dm%ﬁ#m%ﬂﬁ@ﬁﬁ:é
% M AR Y, T 1057 AT, BEEHNPEREREL PESENEXLBERER [
% WHRR. (BRESHR)EEFNREFARBLELRHIE BREXLLETH KRBELE Y
Ef: BYIR B MRFIORE , I XA S RO B R B ¥ R R SRR R
;f}; AXEBHIRE FRER BFER EREGERE,

W AFEWAT 6, EAMF LT, BHEN:12.00 T, BHE—FIS:CN37-1149; 8
% prbRdE T2 ISSN 0029 — 814X, [ MRS 2 - 421; A £AFE  BM 69, S H 75 Lk
% iTH, AT B R T IT .

Hedb . HF S THRIMEESE 7 5, B4R : 266071
B % B 1% 10532 - 2898753

E-mail : bsun @ ms . qdio. ac.cn

R e

SRPRRRSR
e etk alukuk

é
|
x

& & S



