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B3R e Rt SRR R AL S TR T T I8 2
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AR R brrE. SALIEHER LA R RS 5 ASC XU 7% DL EFRifE £ AR 0 45 4

1. BT
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o 15ZUITFMETHBLEEME) (ST CREED , £ LR, 8K TIENEASEDT 2 /)~
B, MEREFIS FIRE R RIS 7 MR,

o XMT15E18LHATL (Wi SUNFERTN) , TAEREE P, HIEEE . 22> aA TIER
(AL AT 10 /e 18 5 LUF 1 TS NSl TAE. Q45 H 5 m A el sz 7t
BAEE RN EARHELL AT AT Bk 25 i o

JEX
“REAENL”: 7E ILO 15 138 55 7.1 e O B A DL R TAE: 1D Aex) LE P REEUK
HiRE, 2) Al B Sk e A s IR A =28 E

2. i, M. EmED7EN

15/
o JEIEESTHN LK B IR SR
o EFIRHAFFIHMIF HLAEAE 5 TR, JF HARSEA TG (Bl i TSR IIRIE SR AD -
o TAEATAER, NAEWHHBIT TS, JFEATE BRI E.

(e AN SSERS AR/ BRI )

3. Btk
15/
o FEJEM. AWM. BRI PRIV MERBOR AT EAE AR SRR R BEE. SREL Bk, TERIL TR
[ R R . BUA LI B R S EAT .
/AN S o s A I M9 ' L A R 1 S0 P R )/ N i SN NI N -3 SN
s PEERE] L IR K BBUIA SR SR R AR .

4. BRS5ZE
15/
o HRORIRBEJD> TAEMSE (SR A, AHRIC R AIER, By 1L TAE I R o =2 . [
FAAERSWINAET, JFH AL 5 THEE.
o WUl fE A% AniE AR ILIC K o
o EMITRHIEBEE . IR DA . 18-S 24 Hipie i TR K.
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etz
o AFLIAEAL A SN T s M A TR R, AR bR oK RRE R FKRRE R R
778 R T 77 2O T80 (FIIAR B2 AMERAARZE D JUEZR 77 el B I E . SCRaiH
A IO .
o AEHIEAGT B SIA IR RBUR R L S TH (SRR AT BT EFRR” A R s]” 1
E SO s
JEX
IR A E L N T S A e T R B e AE R, g B zz &y, IR R e
1B O & e TAAT A
MR A SE S Rl AR S ) TR R AE A R AR R 52 ) Rk SR AT M. WS H 2D AT %,
FRIVER T TR R E T, WETEARsL .

6. AA T EEERAKAH
G
o AU E A N SR FRA SR L2 AR SRR BRI o
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o BT GUN T ARG HE R L B0 TAERS ) SANBEE SR . AT DU B T R S TR B, R SRS
TNAR B TN S A5 4 HR e i) 8] A T B8 s R B S m A A B NSRS [B) S A 7 mee 2. 22
I NPE R B AH, T T RV AR B A Pl S LA /b — SR (i TR SRR L A T AR R (e Sk
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B3R IV: PGS 5T I IRSr T I R M i) SE 38 Bt

1.0 HEAFE

I Ja o6 HE S g6 52 m (BACH MUERE 734t (GAD ASARY AT HT - fer Il 52 815 X5 UL S 57 T 2 M) 1)1 JER AR
B BT HERRASER BT S 2.1 1 T T A T IR R AR DO XS 23 R VA A AR
=3, JEE SRR E A ER R B B A (S) B BB WO R AR A O DR X I N A AL
JRAERE HAbSR bR . 381 LA W i s BE AL 7 BRI K IR B X 3 P b — 2R 8 i AL RS OR VAl
R S RS KRR AL, AP A I B A R R B (B e TR AL E T o AL BRI
BB 2. HiJa (BA) IS LEEU E IR BT AN Z Ja TR ISR A LSS . B, AT EBGERRIE (24D
ANFRGE G2 X3 (CLieit) , DMERE XGE NERIREAZ R e T i R B 8 A2, WAkBE £
AN AT BA KT CLEEERTHT, N BACH BRI T AR R PR AR AL AR R BEHE 55 IR A 7 A BR s 39 T
AL 1K) GA BT, R AT IE1 A 7 B 6 4 TR0 5

20 R

HEFEAL ] 2.1.1 95 T BT IR 1 43 S22 PP AV SR VP Al 05 DR FRFE XS T A S 2% AR s (1)
FEVCR] RS 5 AR A IR T WS AR RV IR AL B A LR (1a JZ2 PRl i mae i AR X4, 1
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3.0 HUEEIT

3.1 XHEEAXT R HET E M &2

Green (1979 4FE) N4 17— B 7%, ALEAE S N JSE8h 2 ji A2 G £ — ML BACBE T
SR KM ER N 283530 51 AR FR 584K . Underwood (1991, 1992 4F) . Smith £ A (1993 4F) Fll
Underwood (1994 ) $&H T B INATH I SLIRHURE v Th, TESZS2m AT BRIX. (BACIH N 24N S i3k 47
8L, B DA AR B AR F T IR T 2 F AR AL BB 1.

XF BACI J732: 14 THI B B R S B YSCSE B SR i, I L 75 B 2 AU Hb s A A7) Jo 27 FIUASE (1 2 [
PABfE — AN FE T —ANE R 2 N EA &, K RESE TS SR AT G M ST HLie . e a2
SR e R IX P BEATLIZE 3 0 2 A S AR BRORE , TS5 sh T an il fa AR R B o ER AR R BORE B BEATLEEA T »
EE W SR — 4 1 [ e I (R EURE, AT d KPR B D 1 A

TERf NG W3R8 2 5 R F 7 A e KRR AE B 48 BT A5k (Lasiak 25 A, 2006 ) AP
HHLR BRI Febs (Cranford 22\, 2009 1) .

3.2 WIESKIGRmT M

HH, ST TSR AT . WERAAAEIRX A SO, R SEIG2mT (CD BRI AT ERBU R s A
ST PO RO AL B AL TR L T A AN . 2B WL B JR 3 B2 S T AR X3 A R EORE A
Bo WARSRABENL BT, D TR R A0S 325 i X8 (B R A 7 R IBE B, DUME 23 H R =77
Atk (BIANZ TR A AR .

R JE L A I T R A R Al S B, 2 BRI B S S 5 R R B AT R AR S T U E (R
Pt 38D o AR UL IRAHE DX S0 e o >4 ) G BT T B AR S R R B AR et A
ey, HERfEFRGEALIR N BN SR, (Grant %A, 1995, Crawford %A\, 2003) . {HZ,
Xt G DK IR AT o3 A AU HE FE R, ARE IR AKIR, TR TR AT fE PR BS 7R 5E 7 30
£90m ALHIFL (Weise 55N\, 2009) . 1E NFELLLNG TIFRIH RIK N H A BEAT RIS B FE TR A Cl
O ¥, SoRIREY v AR XA HLR F EEAURET (A% 7 REF N, 2008) .

HNBAF T SR IR R A Cl TR I AE R A VE R IR FE I X2 8] 4 mT e HE IR0 ZE 04, B
EIRTE AR B AR TTR U FEFRARE FARME LT o X AT FRAR IR I X AN A LA, JERRARER ALK
P, FRGEI SN IR R TR B BRI - AEXTROK B IRIEE A SR G DLFR AT IO L AR AR R
4 7IX PR IS (Cranford 8N, 2009) . MR#E&E R, SELTRIESIAS 10 m AR K TR L ak
WEAAENG DUIRIE IR e AT Ja AR K AE W A4, IR LEIIIR),  FRAES (A WL =F L ] S 1

3.3 BEENE

BACI it S VFHEAT X 08 (N2t vs. AEF: 08 ) SEG,  DAE RS LR 52 820 [X 38 77 7 R 1 AL
FRAE B SR T AR VRS SRR S AR . V5 R IR TR EDORE (1 GA $R 4 55 —FPisevt,  ml FH T VAN 52 52 i A6k R
X 32 18] ()30 S AN B B T 7R 37 2 [R] ARG I X5 DL ROK = FR B 5 . WER TP mdE, HvE T
b T DR X RS I 4 1) 22 S ) U PE T R B CL 132152 K (Ellis £ Schineider, 1997) o AT L ¥R
Ui 5 N I BT R AT, RS RREE R R AR, DME R BpE A SR E IR R s i, T
45/ fEH . Crawford &8 A\ (2003 4F) $RALyrE MBI 2 17, H T VP4l DRI F IR R
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40 WRNENHE

HF G5 (1 Th B 5 R ARSI (Sokal A1 Rohlf, 1995) , MIZRIIKEN MR alfEZ, Fifixttt
AL B AL BN AR A o VR 328 AR A 3 i 22 S R Gt vt A 2 TRV B3 oot Vo R
fHA it R IR S AR IR L B NI =R . EOREBEAAF LLA R (3 MFEARX 5 it
mo n=15) , DUEARRE HEAT XU5E DU /K™ FRAH IR DX 38 P9 L (R R 2 AR AR A o

e
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i o T
Iggmnm ey r
£ '

r
F 4
12
= e JIEE
LY IS .. B
Gy

& 2 X5 UK IR HERCEE A Y 1a EVEAl (B 1D BOBE EEURE R . WERAT IR (Fisk) #EAT#Zk
([EEZ) sEaiBg (EE D B, JFadIRELR GEL) .

24 GA T3 R HT AR B GO AR TR B A S AR BEAT 1) 1a SR VP4, Bk AIDLE BRI 7R3 X 35
P EBSEAR R SNSRI IR TR LR I A BE A 22 1 IR I I B de KAk, DUfREBE G i 2 o SREUR AR AL 1)
HURE R WT T R A R AN Z R R R TR 7R3 BT (0 5 1) B MR AT BB UT A SRR LR, M Bk
PR PE IR FE S UTRR R T AR AL o R IE 221 IR 730 I S AN IR T T 4373 8. (RLBID BB AL EGE 1
(HEEG) ki GPS SHIRAT AR EIER . RG] B 70 b K6 560 A W7 1 30 2 3 U 2 AR

EEAE R FREA S CRIRIEE R AL (&1 3D, BT GA T3 L sl T il J7 1l BURE SR SR T 19128

P IEAEMBEE 1b. 2a Ml 2b R M THRIM R AR A . wh BRI 48—, B B 5 7RI 10 G ) i i
M, =R (0-2.cm) PUBFEASERANT I # 2k 1o 7t Ak U A o
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m CREE D WRRBATI R (F73k) A, R TR R (RED « BB & B ERRE
AR TR b T i AT TS 4 T el R R = A . Bh IR R Gt —, BB BEE SR
AL RGN . FRAE X L F PN AN S AR RO BB T N 24 LA A (B FRIR B AT TR SR

B AT A TR G 7 T RN S (4 L9 e 5 TSR AR A, R R BE AL R i R (CLAN
BACD RIS THIS IR VS RBE)S 10, 2a Al 2b JZ M5 R REEEA . AT W IRFAIA I E SR FE 3 X
BN HABENLE A (B 4) WE=ERE (0-2cm) PUBREAR . St B 2 AL TR BEAS 2 7 5 R 2 i 1)
X (B S FRES R AL, AZIIEAUIRREED o« FRIES AR RIS X I8P R B
JRJZNE AL, DASHIE S IR BE AT TR ISR AL X S MR LI IRV
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B 4 05 VISOK P IR 1by 2a A1 2B PR IBENLFEA s S L Eon . X TR AL T IR
1 FEANER CREE D FANE OFEED B TR AT RSO ALl s A i) =4 3% i (0-2
cm) JURMIREA, Roxt AT B @ i & Bl & .

50 Sitabr

PP PR AR ZRAE [ V30 % BT TV 2 P LU O 2 i B AR A B TR b, BAE A 0
BRI A S IR . WS RERE T p (L, (RSSO R R T AR
AR AR AR A A

BEPLBFEZ: ATRI— MRS IG— R AR Ban 20 R IR AR AR (it s L 9 P2y S IR LR TR 1L BRI SR 2
(1500 13000 puM) , DAME#HE T E 1by 2a 852 2b Z il RIGHRS IR IR g2 ke, BRE
RN S RIIE R 0 AT BEAT BENLEURE . EREARIEUN (n=15) I XFFILAIEH] . 24 p<0.05 I, FHHE
TR GRIEZIITE) S IREE S IR G AP EEARD o BURB AR 555U il T BT 46 97 5E
W5 Al LB A FEA A B e . B BRI AL B, R AR EGAS . TR
FARFEA I AP E R 73 s B R CRDR LR IR EE N %

BREARE N (n<20) I, AEE2-HRE U RIS I e AR Z R AR BB AE . X5 &
K B PSSR RIAE AR R 757 A7 AR 7] 47 B B BBORT 4

ANERBATIERS 73 A A2 BA X EER Al i ARy o AR &, A Py 2L it s iR S IR EE AT BT AR AL AR [R] £
Fffie. thrlfE Cl BN RADX R 50 BRI AR R I N I S FHE, HArRIzbiE  n HA & .
TR XN EA S WIWRAF . 40K BA A CURT A, HAETT AR EE 3 Al a3 AR FE 7
Horb Ay 2 ANBURE ) AR B, U RTA . I (DRI 7 4 x I TR] A2 EFK) ANOVA B4 St BACH, {E2Z
ANOVA & Ei Bl IR0 A, I HAEREAIUBNGT, Gt TR

ASC XK i — A 1.1 2019 43 A

38



. A Aguaculture
Stewardship

- Council

ff V: BT SRR (EhNHED F0°JF B B Y0 i 9l &
i

1.0 REVIHYIESR

1. TEUREE 20 KPR IR Ty, W8 /K A S B R v T R PR B A O N DU, AT AR FRDT
AR A Z IS . Bt s e T B L YUY 5, R4 NI A2 A (S AR A 2R T PN 50 v 5
5 0 AN e B R — B

2. A0 B AR B R S, DA 1R K -

3. BUARALLEI RN (Fldn: Van Veen, 0.25 m?) . WHERIIEWIEA e, IS0y -
JZ IR BAFE

4. WEROEKE, Lh2emBEEEfL, LEAN B, DMERVHEAIREST A, F8 FHE ke
g, SOV A IFRFE AR BT 7 RE i

5 WFEEAOE, BBOHRER, MBS KIRERCIEITIRYIERT . 7TERNFLLE, M aa
8T VI E R (XD .

6. HIHUCE 2 KR AT OB RT T LB R

7é&%%%m$ﬁkﬁﬁuﬁ 5 ml BRRES ST T ORI S, RIS H 58 44l A
WFE .

8. TEMFARRHAE 2 om IRIEAL, AEATIN SRR DR HOIR & 1F i o ST ARt F L S 1S A5 HE A DUAR

M, ATEYH%;ﬂlzﬁﬁﬂﬁgi BRI, HIGAERHESSE, JFHFENSRTWRESIRRY) (0.2
cm Z4b) , EBHESRY

9. VEEUAEHEER AT ONRAND BRI EE, K EFEas% (5 °C) .

10. NAE 4 £ 6 PN/ R IE R B (Ehnee) FIVERERT CU9ET) Bifk (HS, Ho.S, ST

(S) , (HZWIRAVREEIK FARTE, FEM AT IRFFKIA 72 AN/

20 SEMNEEF (Ehnve)EH
21 e

1. EFEEMEEN (SE) MiEiC (Fli: Orion 4-Star pH/ISE, -5#1215001) 8% mV Mll&4L, A
18 A AR SR BGE Rk

2. FMEJFEEH (ORP) R 5N SR (fifn: Orion 96-78BNWP) A&, Hif &« ISE &
ACERYI BRI Sk o IZFENA AL OARERD , WTEERE CRRERAIED 3
AR GREtRD .

3. HEEUIR T BT AL IE SR R WU 4 MO SR ZE R (40 Orion $H 78 7#900011, 54k
PR FE R EAAD .

4. TIIN—LE ISE F B il 3t 5 I S AR SR 2 LI, B AR (BR300 il 4% Zobells #5155 A i

T
. ARSI AR GET Orion ISE MRK) , B FH B ARA I V& FRUAE RS 4 o

9]
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2.2 Zobell Eh dRH#ER

1. Zobell #RHEBEW A: 2.11g EZFALHT (1) = K& PR 0.825g HIEEFALER())BN 50ml 75 &l
B, UNIN 25ml Z&TRAK, DA ARIEA, IR 50ml.

2. Zobell FrH#EEH B: 0.21g MW ELFALA (1) =/K &9, 0.825g KT FALHR (1) 1.695g FALER —
K EWIHON 50ml 83T, AN 25ml ZZ48K, DAAREREAR, JRBER 50ml.

3. Mt ZoBell's WAL JRAE AL BT (R FE Z /0 24 AN/ o SAFAETE B B I R R BT, %I
1E IR TR EIREEAH

2.3 TRiEEERKERE

i 3 E A SRR HE IRV E BE AT, AN TSI, D Bas T AF il 1B AR 24 4>/

2. W AR AL SR AR I S N RO, BT DAL BR AT E A U A AR (B0 APLATR)

Zobell FRAEIER A &4A 4 M RALHIA R, 75 20 °C FRIA+234 + 9 mV HH, MARHEER B 1E
20 °C TRA+300 £ 9 mV HL#,

4. FERI—RJ5,  HBREA R G LA Z& R K e, AR 1 P s 70 BRI B i 0 0 o IR I (— R B
By, WERBRHETEW, TR L.

[a—

(98]

24 EhNHE fll&

1. 5ml VS 2s o ARE B SRR AT TR 2 4 2ml FHRESL, 58 T ANRES T T Al (Bltn . &K
2. SRR B .

2. v, RS A 2ml PIBRIHENE N (50mID) BeRR . RTRRHETE S AR AR IO A E B H =

FENTRIHEAT FFE S U &, R AR TR S A, DT DR SRty AR R TR A 5 A ik

4, mV T 1-2 552 WRGEFRE R . WERASREIE I B AN I AR i e 0 42 ) B A JR 264,
AU, A (Whitfield 1969) SH M2, HESE . WIRTER € I [ YE Bl N A Refe e,
AT RERERS ] (3-4 238D DMEIs mV 240, T 5000 iR 2% B mT a2 H v s B 42 il [HS
aq.—> S°rhomb + H*aq. + 2e7] (Berner1963), At LA v DA BE e e YT Ais /D B (1 B 35

5. MRPEEHER (Ehnee)  SERBAEAFRHERFESIRE, RIEMER mVBEH, GED

(98]
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£ 1 35 Wildish et al. (1999), AS[EHEEFIH IR E FIrES RS B ES (mV) 024
HL RS, DA SE Ehnkeo

TEZ(°C) 1.5 M & L4 AM (A AL
5 254 219
10 251 214
15 249 209
20 244 204
25 241 199
30 238 194

3.0 TIHFETHmRALY

31 MH

1. fE#ER ISE WS (fFltn:. Orion 4-Star pH/ISE, #5#1215001) i mV &, FHEESRL
AR Rk

2. Ag'/ST E &tk (Orion #96-16BNWP) B HL M, 7F b Jei A M ARSE (MARERD . H
e ] 8 TN AR, B S A IR R A E Y Rk

3. RAf#H Orion 96-16 Sure-flow R & MKk, N T RGFHRAEL R ™, PR A (Orion#900061) il
VENIETEW, DAMEM RS HE . SRR A N i (Al 5 ££ (Thermo Electron Corp. 2003)

3.2 EALYIPIEILE T (SAOB) B

A SERR AL BTS2 (SAOB) ¥l (Biltun, A\ Orion 3K, 1EABRALYI DT A AL Z2 1 (SAOB 1) ¥

WA ), sl H A R )

2. 20.0g AEMNA 17.99 £ W& LR (2 & Z8 8 liK) HE 250ml A&, JF

f8 2R R /K B FE

AT, WAL N A WRAFREAE KA b, TR R e IRAE mT A 7 K.

4. MR R ERE fh 2T, 8.75g 4EAE ¢ WS inE] 250ml BRALYI BT ZE o (SAOB) V. RE
PIAKRGTE, FTLALZRAE 3 AN/ AR H].

5. f;;i EP 1T RRBIHCR S H4EE R ¢ B DITTA St (SAOB) Wl s I AR HE U R AU DR MIAF

ala] .

[a—

(98]

3.3 WAL IFR R

1. £ 100ml A& IHFRE 2.402g BRALIN LKL ED), SRJHE 100m LH (N2—/KiED) ZBK TR,
il % 0.1 M BRALEARE GV NAE P BR SR A R i B BB RS R o (TR T, FEIE X
J e B AP AR
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BRI UK E B ATRE, 5T REETSS P AL (Barica 1973) , FrLlik4ER 0.1 M fig
B TSR IR BB B P A AETEUKFE T, TTIA 48 /N/NAT .

10ml IR G5 I HER A EE N B, 4 90 ml 228k 25U RE, il 4% T B 38 AR (1 VA VTR o

AR HEVA TR 10mI 5550 FE AT 90mI £ 4 4k7K (Bl an: 10ml 10,000 uM S™HR#EI 235 N 25 50
o, FEREA 100 ml, 4% 1000 pM S™) i 7 B 5 LR .

FRE PR S TR AR 1, 2R R A R v .

Ag+/S= HLIRRHE

AT, SRR, THRAGTIS™ E & B A0S 270 24 4~/

Hl AR VAR (Bin: 100, 1000, 10000, 100000 uM S™) , LI EG AR S, A B TREATE [ .

FRUEVE TR N AT 8 N VENFREf

REORSHERT, A T B8 7y BIE Vs AN Ria U AQTIST & AR b -

I LE B IR 2 B e IR P R VA T P A HE AQTIST B A Hi .

RS EMRAPTENETVER GRINT4AE R o 1. 1 FoBbruEEm (Flhn. 2 mlbriEE R+
2 ml AP E SR -

Bl GEEMT 208 , NIEEBENEBEH M ISE IR, 05 mV B,

log1o STFI mV HL 3 [H] 2614 J LE ok R I B R R B Z°8-28 mV (Thermo Electron Corp. 2003).
T2 v 28 A0 2 IR BE B B AR, #F 10 F1 20°C R 739 8-28.1 #1-29.1. sz |, RIS B bl
P TS AAHE (-26 £-34)

10. BER S DRME— VAR, BRI AT il A AT 3 AP o s S o — R RN

3.5

b=

SN

FAL I &

LA HL ST IR BB, AR BRI i IR S NAH R (£1°C) .
ISR G2 IE RO I B TR (RRREE 101 ), SEEDBEAT S [ &

SELL AQTIST HIMK, A e AR N BRI ST AL St s U TR YR S

HRORARGRALY) CBRALBRAN SRR Ao I B AL M) DU S s Ok 25 1 (pH>12) VA A [ 4 <
BRI E SN, STIRER . HIERRER (1-2 580D, R, DR .
FERGHE R G 1A R A I ARE 1) mV 24k, DLTHSE UM S™

MRS SRR, IR AL AQTIST Mk, R

R ARAEE— AL, NHEH S HORE R, I 2K .

ASC XK i — A 1.1 2019 43 A

42



. A Aquaculture
. Stewardship
u Council

27 3R

Adams, C., Getchis, T., Shumway, S. and Whitlatch, R. 2011. Biofouling in Marine Molluscan Shellfish
Aquaculture: A Survey Assessing the Business and Economic Implications of Mitigation.
Biofouling.

Allen SK, and SL Downing. 1986. Performance of triploid Pacific oysters, Crassostrea gigas
(Thunberg). 1. Survival, growth, glycogen-content, and sexual-maturation in yearlings. Journal of
Experimental Marine Biology and Ecology 102:197-208.

Allen SK, and Hilbish TJ . 2000. Genetic Considerations for Hatchery-based Restoration of Oyster
Reefs. Workshop summary, September 21-22, 2000. Virginia Institute of Marine Science,
Gloucester Point.

Anderson, M.R, Tlusty, M.F., Pepper. V.A., 2005. Organic enrichment at cold water aquaculture sites -
the case of coastal Newfoundland. In: Hargrave, B.T. (Ed.), Environmental effects of marine finfish
aquaculture. Hdb. Environ. Chem. 5 Springer, Berlin, 99-113.

Barica, J. 1973. Use of a silver-sulfide electrode for standardizing aqueous sulfide solution in
determining sulfide in water. J. Fish. Res. Board Can. 30: 1589-1591.

Baudinet, D., Alliot, E., Berland, B., Grenz, C., Plante-Cuny, M., Plante, R., Salen-Picard, C., 1990.
Evidence of mussel culture on biogeochemical fluxes at the sediment-water interface.
Hydrobiologia, 207, 187-196.

Bell JD, PC Rothlisberg, JL Munro, NR Loneragan, WJ Nash, RD Ward, and NL Andrew. 2005.
Advances in Marine Biology 49, Restocking and Stock Enhancement of Marine Invertebrate
Fisheries. Academic Press.

Berner R.A. 1963. Electrode studies of hydrogen sulfide in marine sediments. Geochim. Cosmochim.
Acta 27: 563-575

Boudry P, B Collet, F Cornette, V Hervouet, and F Bonhomme. 2002. High variance in reproductive
success of the Pacific oyster (Crassostrea gigas, Thunberg) revealed by microsatellite-based
parentage analysis of multifactorial crosses. Aquaculture 204:283-296.

Bower, S.M., McGladdery, S.E. (1997): Synopsis of Infectious Diseases and Parasites of
Commercially Exploited Shellfish.

http://www.pac.dfo-mpo.gc.ca/science/species-especes/shellfish-coquillages/disease maladies/intro-
eng.htm

Buroker NE. 1983. Population genetics of the American oyster Crassostrea virginica along the Atlantic
coast and the Gulf of Mexico. Marine Biology 75:99-112.

Chililev S., Ivanov M., 1997. Response to the Arctic benthic community to excessive amounts of
nontoxic organic matter. Mar. Poll. Bull. 35, 280—-286.

Chamberlain J., Fernandes T.F., Read, P., Nickell, T.D., Davies, |I.M., 2001. Impacts of deposits from
suspended mussel (Mytilus edulis L.) culture on the surrounding surficial sediments. ICES J. Mar.
Sci. 58, 411-416.

Christensen, P.B., Glud, R.N., Dalsgaard, T., Gillespie, P., 2003. Impacts of long line musselfarming
on oxygen and nitrogen dynamics and biological communities of coastal sediments. Aquaculture
218, 567-588.

ASC 5 T EFRE— heA 1.1 2019 43 H 43


http://www.pac.dfo-mpo.gc.ca/science/species-especes/shellfish-coquillages/disease

. A Aquaculture
. Stewardship
u Council

Coen L.D. 1995 A review of the potential impacts of mechanical harvesting on subtidal and intertidal
shellfish resources. Prepared for the South Carolina Department of Natural Resources, Marine
Resources Research Institute, 46 pp.

Cranford, P.J., R. Anderson, P. Archambault, T. Balch, S.S. Bates, G. Bugden, M.D. Callier, C.
Carver, L.

Comeau, B. Hargrave, W.G. Harrison, E. Horne, P.E. Kepkay, W.K.W. Li, A. Mallet, M. Ouellette and
P Strain, 2006. Indicators and Thresholds for Use in Assessing Shellfish Aquaculture Impacts on
Fish Habitat, CSAS-DFO, Research Doc. 2006/034, 116 p.

http://www.dfo-mpo.gc.ca/csas/Csas/DocREC/2006/RES2006 034 e.pdf

Cranford, P.J., B.T. Hargrave and L.I. Doucette. 2009. Benthic organic enrichment from suspended
mussel (Mytilus edulis) culture in Prince Edward Island, Canada. Aquaculture. 292:189-196.

Crawford, C.M., MacLeod, C.K.A., Mitchell, I.M., 2003. Effects of shellfish farming on the benthic
environment. Aquaculture 244, 117-140.

Cunningham CW, and TM Collins. 1994. “Developing model systems for molecular biogeography:
Vicariance and interchange in marine invertebrates.” In Molecular Ecology and Evolution:
Approaches and Applications, edited by B Schierwater, B Streit, GP Wagner and R DeSalle, pp.
405-433. Basel: Birkhauser Verlag.

Dahlback, B., Gunnarsson, L.A.H., 1981. Sedimentation and sulfate reduction under a mussel culture.
Mar. Biol. 63, 269-275.

De Alteris, J., Skrobe, L., and Lipsky, C. 1999. The significance of seabed disturbance by mobile
fishing gear relative to natural processes: a case study in Narragansett Bay, Rhode Island. Pages
224-237 in L. Beraka (ed.) Fish habitat: essential fish habitat and rehabilitation. American Fisheries
Society, Symposium 22. Bethesda, Maryland.

Dealteris, J.T., B.D. Kilpatrick, R.B. Rheault. 2004. A comparative evaluation of the habitat value of
shellfish aquaculture gear, submerged aquatic vegetation, and a non-vegetated seabed. Journal of
Shellfish Research, Vol. 23, no. 3, 867-874.

Diaz, R.J. and R. Rosenberg. 1995. Marine benthic hypoxia: A review of its ecological effects andthe
behavioral responses of benthic macrofauna. Oceanogr. Mar. Biol. Annu. Rev. 33: 245-303.

Eldon B, and J Wakeley 2006. Coalescent processes when the distribution of offspring number among
individuals is highly skewed. Genetics 172:2621-2633.

Gaffney PM, CM Bernat, and SK Allen. 1993. Gametic incompatibility in wild and cultured populations
of the eastern oyster, Crassostrea virginica (Gmelin). Aquaculture 115:273-284.

Gaffney PM. 2006. The role of genetics in shellfish restoration. Aquatic Living Resources 19:277-282.

Gibbs, M.T. 2007. Sustainability performance indicators for suspended bivalve aquaculture activities.
Ecological Indicators, 7: 94-107.

Giles. H. Pilditch, C.A., Bell, D.G., 2006. Sedimentation from mussel (Perna canaliculus) culture in the
Firth of Thames, New Zealand: Impacts on sediment oxygen and nutrient fluxes. Aquaculture, 261,
125-140.

Glasby T.M. 1997. Analysing data from post-impact data using asymmetrical analyses of variance: a
case study of epibiota on marinas. Aust. J. ecol. 22: 448-459.

ASC 5 T EFRE— heA 1.1 2019 43 H


http://www.dfo-mpo.gc.ca/csas/Csas/DocREC/2006/RES2006_034_e.pdf

. A Aquaculture
. Stewardship
u Council

Grant, J., Hatcher, A., Scott, D.B., Pocklington, P., Schafer, C.T., Winters, G.V., 1995. A
multidisciplinary approach to evaluating impacts of shellfish aquaculture on benthic communities.
Estuaries 18 (1A), 124-144.

Green R.H. 1979. Sampling Design and Statistical Methods for Environmental Biologists. Wiley,
Chichester

Grewe PM, JG Patil, DJ McGoldrick, PC Rothlisberg, S Whyard, LA Hinds, CM Hardy, S Vignarajan,
and RE Thresher. 2007. “Preventing genetic pollution and the establishment of feral populations: A
molecular solution.” In Ecological and Genetic Implications of Aquaculture Activities. Edited by TM
Bert, pp. 103-114. Dordrecht: Springer.

Guo XM, GA DeBrosse, and SK Allen. 1996. All-triploid Pacific oysters (Crassostrea gigas Thunberg)
produced by mating tetraploids and diploids. Aquaculture 142:149-161.

Hargrave, B.T., L.I. Doucette, P.J. Cranford, B.A. Law and T.G. Milligan. 2008a. Influence of mussel
aquaculture on sediment organic enrichment in a nutrient-rich coastal embayment. Mar Ecol.
Prog. Ser. 363: 137-149.

Hargrave, B.T., Holmer, M., Newcombe, C.P. 2008b. Towards a classification of organic enrichmentin
marine sediments based on biogeochemical indicators. Mar. Poll. Bull. 56: 810-824.

Hatcher, A., Grant, J., Schofield B., 1994. Effects of suspended mussel culture (Mytilus spp.) on
sedimentation, benthic respiration and sediment nutrient dynamics in a coastal bay. Mar. Ecol.
Prog. Ser. 115, 219-235.

Hartstein, N.D., Rowden, A.A., 2004. Effect of biodeposits from mussel culture on macroinvertebrate
assemblages at sites of different hydrodynamic regime. Mar. Environ. Res. 57, 339-357.

Hauser L, GJ Adcock, PJ Smith, JH Bernal Ramirez, and GR Carvalho. 2002. Loss of microsatellite
diversity and low effective population size in an overexploited population of New Zealand snapper
(Pagrus auratus). Proceedings of the National Academy of Science USA 99:11724-11747.

Hedgecock D. 1994. “Does variance in reproductive success limit effective population sizes of marine
organisms?” In Genetics and Evolution of Aquatic Organisms. Edited by AR Beaumont, pp. 122-
134. London: Chapman & Hall.

Hedgecock D, and FL Sly. 1990. Genetic drift and effective population sizes of hatchery-propagated
stocks of the Pacific oyster Crassostrea gigas. Aquaculture 88: 21-38.

Hedgecock D, and K Coykendall. 2007. “Genetic risks of hatchery enhancement: The good, the bad,
and the unknown.” In Ecological and Genetic Implications of Aquaculture Activities. Edited by TM
Bert, pp. 85-101. Dordrecht: Springer.

Hedgecock D, V Chow, and R Waples. 1992. Effective population numbers of shellfish broodstocks
estimated from temporal variance in allelic frequencies. Aquaculture 108:215-232.

Hedgecock D, S Edmands, and P Barber. 2007a. Genetic approaches to measuring connectivity.
Oceanography 20:70-79.

Hedgecock D, S Launey, Al Pudovkin, Y Naciri, S.Lapégue, and F Bonhomme. 2007b. Small effective
number of parents (Nb) inferred for a naturally spawned cohort of juvenile European flat oysters
Ostrea edulis. Marine Biology 150:1173—-1182.

Hedrick P. 2005. Large variance in reproductive success and the Ne/N ratio. Evolution 59:1596-1599.

ASC 5 T EFRE— heA 1.1 2019 43 H



. A Aquaculture
. Stewardship
u Council

Hindar K, IA Fleming, P McGinnity, and A Diserud. 2006. Genetic and ecological effects of salmon
farming on wild salmon: Modelling from experimental results. International Council for the
Exploration of the Sea Journal of Marine Science 63:1234-1247.

Hoover CA, and PM Gaffney. 2005. Geographic variation in nuclear genes of the eastern oyster,
Crassostrea virginica Gmelin. Journal of Shellfish Research 24:103-112.

ICES (International Council for Exploration of the Sea). 2005. ICES Code of Practice onthe
Introductions and Transfers of Marine Organisms 2005. 30 pp. Copenhagen: ICES.

Inglis, G.J., Hayden, B.J., Ross, A.H., 2000. An Overview of Factors Affecting the Carrying Capacity of
Coastal Embayments for Mussel Culture. NIWA, Christchurch. Client Report CHC00/69: vi+31 p.

IUCN 2009. IUCN Red List of Threatened Species. Version 2009.2.

Karl SA, and JC Avise. 1992. Balancing selection at allozyme loci in oysters—implications from
nuclear RFLPs. Science 256:100-102.

Jaramillo, E., Bertran, C., Bravo, A., 1992. Mussel biodeposition in an estuary in southern Chile. Mar.
ecol. Prog. Ser. 82, 85-94.

Joyce, S., and I. Thomson. 1999. Earning a Social License to Operate: Social Acceptability and
Resource Development in Latin America. Mining Journal, 11 June, 441.

Kaspar, H., Gillespie, P., Boyer, I.C., MacKenzie, A.L., 1985. Effects of mussel aquaculture on the
nitrogen cycle and benthic communities in Kenepuru Sound, Marlborough Sounds, New Zealand,
Mar. Biol. 85, 127-136.

Lasiak, T.A., Underwood, A.J., Hoskin, M., 2006. An experimental assessment of the potential
impacts of longline mussel farming on the infauna in an open coastal embayment. Aquatic
Conserv.: Mar. Freshw. Ecosyst. 16, 289-300.

Lee HJ, and EG Boulding. 2007. Mitochondrial DNA variation in space and time in the northeastern
Pacific gastropod, Littorina keenae. Molecular Ecology 16:3084—3103.

Lee HJ, and EG Boulding. 2009. Spatial and temporal population genetic structure of four
northeastern Pacific littorinid gastropods: The effect of mode of larval development on variation at
one mitochondrial and two nuclear DNA markers. Molecular Ecology doi: 10.1111/j.1365-
294X.2009.04169.x.

Li G, and D Hedgecock. 1998. Genetic heterogeneity detected by PCR-SSCP, among samples of
larval Pacific oysters (Crassostrea gigas Thunberg), supports the hypothesis of large variance in
reproductive success. Canadian Journal of Fisheries and Aquatic Sciences 55:1025-1033.

Loosanoff VL, and CA Nomejko. 1951. Existence of physiologically different races of oysters,
Crassostrea virginica. Biological Bulletin 101:151-156.

MacKenzie, C.L. (2007). Causes underlying the historical decline in eastern oyster (Crassostrea
virginica Gmelin, 1791) landings. J. Shellfish. Res. 26(4)927-938.

Mallet, A.L., Carver, C.E., Landry, T., 2006. Impact of suspended and off-bottom eastern oyster
culture on the benthic environment in eastern Canada. Aquaculture, 255, 362-373.

Mann R, editor. 1979. Exotic Species in Mariculture. Cambridge: The MIT Press.

Mattsson, J., Linden, O., 1983. Benthic macrofauna succession under mussels, Mytilus edulis L.
(Bivalvia), cultured on hanging long-line. Sarsia 68, 97—102.

ASC 5 T EFRE— heA 1.1 2019 43 H



. A Aquaculture
. Stewardship
u Council

McDonald JH, BC Verrelli, and LB Geyer. 1996. Lack of geographic variation in anonymous nuclear
polymorphisms in the American oyster, Crassostrea virginica. Molecular Biology and Evolution
13:1114-1118.

McGinnity P, P Prodohl, K Ferguson, R Hynes, N O'Maoileidigh, N Baker, D Cotter, B O'Hea, D
Cooke, G Rogan, J Taggart, and T Cross. 2003. Fitness reduction and potential extinction of wild
populations of Atlantic salmon, Salmo salar, as a result of interactions with escaped farm salmon.
Proceedings of the Royal Society of London Series B, Biological Sciences 270:2443-2450.

Miller, R.R. et al. 1989. Extinctions of North American fishes during the past century. Fisheries 14:22-
38. Status of endangered fish.

Miron, G,, Landry, T., Archambault, P., Frenette, B., 2005. Effects of mussel culture husbandry
practices on various benthic charcteristics. Aquaculture, 250, 138-154.

Mirto, S., Rosa, R.L., DanoVaro, R., Mazzola, A., 2000. Microbial and meiofaunal response to
intensive mussel-farm biodeposition in the coastal sediments of the Western Mediterranean.
Marine Pollution Bulletin 40, 244—-252.

National Research Council (NRC). 2004. Non-native Oysters in the Chesapeake Bay. National
Academies Press, Washington, D.C.

Naylor RL, SR Williams, and DR Strong. 2001. Aquaculture—A gateway for exotic species. Science
294:1655-1656.

Nell JA. 2002. Farming triploid oysters. Aquaculture 210:69-88.

Palumbi SR, and D Hedgecock. 2005. “The life of the sea: Implications of marine population biology to
conservation policy.” In Marine Conservation Biology, edited by EA Norris and LB Crowder, pp. 33-
46. Washington, D.C.: Island Press.

Pearson, T.H. and Rosenberg, R., 1978. Macrobenthic succession in relation to organic enrichment
and pollution of the marine environment. Oceangr. Mar. Biol. Ann. Rev. 16, 229-311.

Piferrer F, A Beaumont, J-C Falguiére, M FlajShans, P Haffray, L Colombo. 2009. Polyploid fish and
shellfish: Production, biology and applications to aquaculture for performance improvement and
genetic containment. Aquaculture 293:125-156.

Reeb CA, and JC Avise. 1990. A genetic discontinuity in a continuously distributed species -
mitochondrial-DNA in the American oyster, Crassostrea virginica Genetics 124:397-406.

Ryman, N., and L. Laikre. 1991. Effects of supportive breeding on the genetically effective population
size. Conservation Biology 5: 325-329.

Sargsyan O, and J Wakeley. 2008. A coalescent process with simultaneous multiple mergers for
approximating the gene genealogies of many marine organisms. Theoretical Population Biology
74:104-114.

Shaw, K.R., 1998. PEI Benthic Survey. Tech. Rep. Environ. Sci. 4, iv+95 pp.

Smaal, A.C. & T.C. Prins, 1993. The uptake of organic matter and the release of inorganic nutrients by
bivalve suspension feeder beds. In: Dame, R.F. (ed), Bivalve filter feeders in estuarine and coastal
ecosystem processes, NATO ASI Series, Series G, Ecological Sciences, Vol. 33. Springer- Verlag,
Berlin, p. 271-298 Dame RF and Prins TC (1998) Bivalve carrying capacity in coastal ecosystems.
Aquatic Ecology 31:409-421.

ASC 5 T EFRE— heA 1.1 2019 43 H



. A Aquaculture
. Stewardship
u Council

Smith E.P., D.R. Orvos and J. Cairns. 1993. Impact assessment using the before-after-control-impact
(BACI) model: concerns and comments. Can. J. Fish. Aquat. Sci. 30: 627-637

Smith, J., Shackley, S.E., 2004. Effects of a commercial mussel Mytilus edulis lay on a sublittoral, soft
sediment benthic community. Mar. Ecol. Prog. Ser. 282-191.

Sokal R.R. and F.J. Rohlf. 1995. Biometry, 3™ ed, Freeman and Co., New York

Stenton-Dozey, J.M.E., Jackson, L.F., Busby, A.J., 1999. Impact of mussel culture on macrobenthic
community structure in Saldanha Bay, South Africa. Mar. Pollut. Bull. 39, 357-366.

Stenton-Dozey, J., Probyn, T., Busby, A., 2001. Impact of mussel (Mytilus galloprovincialis) raft-culture
on benthic macrofauna, in situ oxygen uptake, and nutrient fluxes in Saldanha Bay, South Africa.
Can. J. Fish. Aquat. Sci. 58, 1021-1031.

Tenore, K.R., Corral, J., Gonzalez, N., 1985. Effects of intense mussel culture on food patternsand
production in coastal Galicia, NW Spain. ICES CM 1985/F. 62.

Thermo Electron Corporation. 2003. Orion Silver/Sulfide Electrode Instruction Manual. Beverly, MA

Thorson G. 1950. Reproductive and larval ecology of marine bottom invertebrates. Biological Reviews
25:1-45.

Turner TF, JP Wares, and JR Gold. 2002. Genetic effective size is three orders of magnitude smaller
than adult census size in an abundant, estuarine-dependent marine fish (Sciaenops ocellatus).
Genetics 162:1329-1339.

Underwood A.J. 1991. "Beyond BACI": experimental designs for detecting human environmental
impacts on temporal variations in natural populations. Aust. J. Mar. Freshwat. Res. 42: 569-587

Underwood A.J. 1992. Beyond BACI: the detection of environmental impact on populations in thereal,
but variable, world. J. Exp. Mar. Biol. Ecol. 1616: 145-178

Underwood A.J. 1994. On Beyond BACI: sampling designs that might reliably detectenvironmental
disturbances. Ecol. Appl. 4: 3-15

Waples RS. 2002. Evaluating the effect of stage-specific survivorship on the Ne/N ratio. Molecular
Ecology 11:1029-1037.

Ward RD. 2006. The importance of identifying spatial population structure in restocking and stock
enhancement programmes. Fisheries Research 80(1):9-18.

Weise A.M., C.J. Cromey, M.D. Callier, P. Archambault, J. Chamberlain and C.W. McKindsey. 2009.
Shellfish-DEPOMOD: modelling the biodeposition from suspended shellfish aquaculture and
assessing benthic effects. Aquacult. 288: 239-253

Wildish D.J., Akagi H., Hamilton N. and Hargrave B.T. 1999. A recommended method for monitoring
sediments to detect organic enrichment from mariculture in the Bay of Fundy. Can. Tech. Rep.
Fish. Aquat. Sci. 2286, iii + 31 p

Whitfield M. 1969. Eh as an operational parameter in estuarine studies. Limnol. Oceanogr. 14: 547-
558

Winemiller KO, and KA Rose. 1992. Patterns of life-history diversification in North Americanfishes:
Implications for population regulation. Canadian Journal of Fisheries and Aquatic Sciences
49:2196-2218.

ASC 5 T EFRE— heA 1.1 2019 43 H



. A Aguaculture
Stewardship
- . Council

Wong AC, and AL Van Eenennaam. 2008. Transgenic approaches for the reproductive containment of
genetically engineered fish. Aquaculture 275:1-12.

ASC XK i — A 1.1 2019 43 A

49



	联系信息:
	邮寄地址:
	办公室地址:

	目录
	版本管理、可用语言和版权声明
	版本管理
	可用的语言版本
	版权声明

	关于水产养殖管理委员会（ASC）
	ASC 愿景
	ASC使命
	ASC变革理论

	ASC文件和认证体系
	体系所有者
	认可机构
	合格评估机构
	ASC审核和认证过程
	ASC 标签使用


	ASC标准体系的结构
	ASC标准设计如下:

	认证范围和认证单元
	认证单元（UoC）
	本标准适用的生物和地理范围
	如何阅读本文件？
	可量化的性能指标级别

	1.原则：遵守法律，并遵守养殖活动当地的所有适用法律要求和法规
	1.1准则：养殖活动所在地的所有适用法律要求和法规 

	2.原则：避免、纠正或缓和对栖息地生物多样性和生态过程造成的严重不利影响
	2.1准则：脱离海底和悬浮养殖模式的底栖生物影响�
	2.2准则: 对中上层海水的影响
	2.3     准则: 与重要栖息地和物种的交互作用
	2.4  准则: 环保意识

	3.原则：避免对野生种群健康与基因多样性的不利影响
	3.1准则：引进的害虫和病菌
	3.2准则： 采购可持续的野生幼苗
	3.3准则：引进的非本土养殖物种
	3.4准则：本土物种养殖
	3.5准则：转基因动物

	4.原则：采取环保负责方式管理疾病和害虫
	4.1准则：疾病和害虫的管理实践

	5.原则：高效的利用资源
	5.1准则：废弃物管理/污染控制 
	5.2准则：能源效率

	6.原则：做一名合格的邻居和有责任心的沿海居民
	6.1准则：社区关系和互动 

	7.原则：以社会和文化负责的方式开发和运营养殖场
	7.1准则：童工
	7.2准则：强迫、抵债或强制劳动 
	7.3准则： 歧视
	7.4    准则： 健康与安全
	7.5准则： 公平体面的工资
	7.6准则：组织工会与集体谈判的自由
	7.7准则:  不得采用侮辱虐待式的惩戒行为
	7.8准则：工作时间 

	附录 I：原则 2 的公式、样本计算和附加背景
	双壳贝类养殖和海底有机质丰度
	表1

	公式和样本计算
	养殖场影响区域预估


	附录 II：本土物种养殖指南
	育苗场培育幼苗的基因影响

	附录III：鲍鱼养殖标准的社会责任方面的指导
	附录 IV：评估悬浮双壳贝类养殖海底影响的实验设计
	1.0    基本原理
	2.0     分层评估
	3.0     取样设计
	3.2对照实验影响观察
	3.3梯度观察
	4.0     站点位置和数量
	5.0     统计分析

	附录 V：海洋沉积物中氧化还原剂（EhNHE）和“游离”硫化物的测量方法
	1.0采集沉积物样品
	2.0     氧化还原剂 (EhNHE)电势
	2.2Zobell Eh 标准溶液
	2.3评估铂电极性能
	2.4EhNHE 测量
	3.0    ”游离”硫化物
	3.2硫化物抗氧化缓冲 (SAOB) 溶液
	3.3硫化物标准溶液
	3.4Ag+/S= 电极校准
	3.5硫化物测量

	参考文献

