543 % 5 oW
2019 49 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 43, No. 9
Sep., 2019

X EHS: 1000-0615(2019)09-1870-11

DOI: 10.11964/j£¢.20190311699

P ECEFHIAMRIARE LR

£ G N

(1. R B R B 2 F 7E e B K P BT TE BT, AL AR A B e il T 8 5 R R SE e &, LR H
2.5 BRI S EARAER LR S, A5y SRR =, LR HF5
3. H KRR S E AT B B K B TR, AR L B S AR S SR, AR

R, BERDT

266071;
266235;
266071)

R : AP EEFRT B RRUKHFRTHERATT HE, 240 T E A SNEE R
RIMBRGSLEN, NETREBFERINFR A B MEARI. BT EHIMEER

TIHRABREHRRE R, BAHZHALBRERITRTANERES,

B ST 5 3 4R

MHABHRIWARETEREERES AR REBFLG LA EMNE TR A
SGMRIEHAEMNBERERETE, XTRIESAANHRLEASE, BLEFEE
TRNBN &, HAABEERELS. RUKE BRI FHRECK EF TR A
SAGERRYWEN SR ERETE, EEM IR EBERIES H, HRILEF
MAERAARBMEREFBEURS R EFREBEFES R R

R EHERT; £5R%; ARSARE; v E

FE5SHES: S 931

1 R

T 19984F A T 52 4 e B 1L 50% 114 1.
TEUR AN ISP o mlad BT &N, 200848 HE ALK AR
HL R A AR (R B 5234 2K Fh i
Hr80%#k 5¢ A it B &, AU 20% A9 FhBEAT)
HA ST R R0, 8 E il 58 7 R
WA, 20t 42 704E AR R04EAN, WAl 4
MR o B ) T v R i ) RS, 201
RO AT 2 2 4 W f i, Qi B ifg i </
5 171 (Larimichthys polyactis) . W 5. % (Scombero-
morus niphonius) M K7 8E(Clupea pallasii)fh,
W R RS <At (Trichiurus japonicus). F&fl
( Sepiella maidroni ) F K ¥ fi(Larimichthys
crocea)T\”; BWGZE AT INER . “H 1%
WL “EARFEN . “HWAEMR S, 7EEA04E
REFEAN I . Q430 i il 58 I /N B AL IR (E

W#SBHEA: 2019-03-18  {&EIAH#A: 2019-07-29

MEAREE: A

(#F Jaarivs

VR e Ml 9 ™ AR R A S PR B AL SR
IF) R b 30 A O T O 2,
fA] A RCR BRI A el 9% R L 3 5T R AR T
JE VIR [ K — P9 AR AL, 4% [ AR 4 St T
— RGOl A A R PSS O,
T K A 37 O R A ORI STt K A AR ) U
FRAP IR B SR BTV 2 Ml A AR it
QAR ZE e i B U AR R R D XA R i
NS AN WS REER 7 v e LSS I A 3 TV A i
L A7 K AR AR W AR A ORI R A K AR B A
S RCENAT B A o Bk S it X ek % 3T 1A vl Y
PR R AR B T B AR HT, (BT JC VA 0 ek
A 3t 9% U5 AR Y R T o 5 ARk 1 B I A
S5 5 1R VR A 3 s i N R el B R 1 5 —
2448 . 201745, RO & A <Al g 8 % Ji i
KATh”, B0 BRI e O e, 3

FENTE - [ X E G A &I (2018YFD0900905); L R4 SCFF T B AEARLE 5 EOR bR B K L = E KR LI RR
P8 IV BT << P 0 R Y DX OR PR A s K VR A RO R B L T i K G IR B R AR S 06 % 2 (2018-KF-
03)s AR Ml R AT 1 B ¥ it e e B 9 A B T T AR 2 WL UG 0 R T R A AR 2 R L

BIE1EE: 554, E-mail: shanxj@ysfri.ac.cn

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20190311699
http://www.scxuebao.cn

9H RS, . PEEEFERZ O BRS KR 1871

SR WL TR o W TRBO AR N — R A A A i
38 7 B A5 2P AT 21 5K M 2% 2 M T BURT 19
AL, BOMIRRE T R SRR .

2 ISR N

TR IR T 200 42 70448 A 35 | A
A, HASHFAE 20 40 70448 LSRR B vl 4l

Wi BB E AL WY, T 196345 5 <k 3% ol

WA, FEAE19784F & 19874F AL Al T 5 155 — 4
WY ——H AR, PR TRE
Ll . N T Ak WA ESmEY; RER-
FAR B RLAE 196345 4 ) 1 1R v i 155 2 —
BHOW; BEEFI978FE P EKE SR E
= o e 0 S A S R RE S A R\ i E R 4
Yotk , I e A Wi fk (farming and ranching of the
sea) s N <l AN I T BUGE RS, L
B LT EY A K KB T L0 R AP EE 5,
[, XA A B R AT R s, AR
EATH R,

B E SRR A, e 55 ER R &
&, R e AL TR R R 5 g .
o €14 B T R O S B T T AR AR AR D
PR ACHE E DR, A B R A
1, TE R BB 25 3 E A A Y 5 R TP
BN T3, th EK R # 58 BE T20174F
1B K7 W 58 5 X g TR 1 e ST TR
G BT FESRGE A, 785 1 0E
N T AR 3 FE O A1 i, A e
EWEG . EK . RIEBORBTR NS, 1
FA SRR IR . SR T AR AR A B, S
MBI AT 2 Bl B OK A7l SC/T 9111-
2017).

HEbr CEFER2EERE ) SRR e
SRy e MR R R FE BT IR 3 5E (ocean ranching
is most often referred to as stock enhancement), ¥
VLI 5 R IR 5 & LA . B
VB J7 =X 3 B A4 1 FE R AN TR o 3 B
Uit 1) Y K B 4l IX S A 10 A T
RS RARERIF K, ZEe,
it Ay s N T a2 TRy
KB H AR A BB ), BERY . W5,
WBEERFEESREWH Ry BIEBN =
A K BB . SR . WEARAETY R AR

FHEPE QEFEREERIEA ) ST R 1 E
SCRT P EK A YRR R ATNE ) 1 E
B, F20194E & [ TEF bl e UR I A . I
Mok o S E L A5 R 2R AR RS 1Y 22 5 RN
25 2R B B Bl &R E A AF ) AT T IR AT
W, BT el R R A . TR . R i
A 3R A I T RR A S R 220, BB el
M G R 3 B T 2 ik B — e B IR 8 T
A, AT il B R B FE I B 508 VRO 1 3
FLN A o PR R I X ST R DA T A
KR, RIS O F B, BB A TS
B HRAE 7 2 B FE B A O AN T A

3 [E A AU I Tt

1979 4F, 7 V4R N b X B0 T 3. H 2 — 4l
MR N T, ETEGS T
R LR R . 20 2290 AFRLLE, R
HAEWE VRO S BRI RE B, Wi AR R A
E R EH AR, F5E TIEFEBO SR HN
W, 20200k, T ENE R HO7 T & R T 45k
AN T Ak, BBREN, N T DR,
Ab F A5 [ A B B, SRR 5T R EOE T R
Bk, T —HLK, BROUSEL BR
B SR . AT R FHIE R I, [
% HIRPBE 2R B G g A R R B 45 34 57
WUIF R N T Ak | VRO A e Y, R
SR AN RO S AR A RIS A A
WIS, 2 7 T A H A LA 4R
MK TEDIREM, 8 N T b A R 450 . K3 T4
P A B E S X A S I 5P
fl . BCEEMAT A . EEHLHIT AR S
PR RS DT A T R TAE, NI
SN ION W S O N T = 11 A s R R
Y58 F 2R AL 61 J5 18
3.1 EIEFERIARELE

FEREIG R IOR WA BT
b RIS FOK S, B AR R A ) 4R AR AR
Wb, DLROW S RN T it s A
BRGAEFWIEAN, LIHIBEBIE AR T
0 e A R Vg R AU,

32 ‘EEMNEEMRM R
FEREXMAR . KM B %ERRME

http://www.scxuebao.cn


http://www.scxuebao.cn

1872 KopE o R 43 45

B, MR R, CWHL SR IHM R
RBEL . WA TR R AE A SR b A R
B RUBRHER R B B BEAT 04 o B AR R A
W B3 A5 O B T A5 AR I BT BOR . HUIR SR
X K pHE S0 5 T 3% 3% 25 PV [ P 40 A1)
ABE D R A 25 2800 i e R DL 5 Al A
KA ERAFPWIIE T A FREE LA T M
AR A SRR T BB A7 s B THCE A
1 B3 BOCAE [ AN TR R B T ER R N
R, (AR miE SR, HEFWIE
R REE A B8 A4 2 i R — S

3.3 BRGRHEEMER

£ 75 R A ) — AR BN AR AR B
LERYEE DDA G, N Tl B 4 e il R S
PEA ETRRAE R AR BIRAE AT bk
e KRR . MEEE A EEN . =
TERAFM PR R 1 SRR /N SR
HIF5E T AN (] £ B RTS8 R AR A A 2 3 B FMBTRL 1Y
R A5 5 KA A ORI 8k S5 L A T AN [ Ao
k55 4 RN T o R e ) A ) IR AR ASCR 5K
AR R T A R e R R 5 BT
FEMLRAAR SN 122 W K R, Z ARG T o B A
RIZSHREAR R R A, SCBLRE AR SS H AL

3.4 BHEINEEAESHEIEIT

Tl A £10) T WLASE 0 4 4 A Sy O e A Tt
Tifl 11 35 T AE 75 i & 4 H AR A R 00 E 5 i [
FHo RPN ER SO Y A £ A Akt 4% TR
HARG RS T AR 2005 A A i a8 R e fd ;. SR 4L
TBEA S B R Y A RGN 2 75 200~300 mZ
[), —fB B4 fa fE (] B A7 400~600 m; B HR Gk 20
F 52 PR X 2 o 1 0 20 %) ol 2 R 8 i 15 37
0 RE A RS S IE AR DG OC R, HP A A TE —A
I A B AF AR VRN SR P BT T AN Y
A A BERERE, DI R T MY EIR, &
EAE R CIARE N Tk AR ) Xf
A5 RN T A il B o R R K i % (8] BE R A
AR HLRE

3.5 EBIFERIAESHNMR

PN T Al A A s B R Dy T
AW RARES . R, B FA%ES, K
WAZ R RGEABIRE, R4 55l 5T
U o VTR B A A RO — LR [ N AR )

http://www.scxuebao.cn

P WTITRYE AL A0 e Y K B AR IS A
A IRE T RGN N T A ik DI KRR
Pt i A S0 BIR i 5% 72 Dy Sl e RO BEBR L AR
RETE S M R T RO R 45 R LT
WA R BiET I BT R H BT =
B A0 Rk X A R PR X IR Y 1,845, P %s
JEX R 13545, P2 A IR IX 191
R REIE S50 5 TR IRIX ;1 2 BF90IE 5L i
T BE 3 AR AR R B, R XK B A T X
B R A R
W1 RERE A SO .

3.6 BFEHHBIERRER

FEREMMFE S, Je . mye . sk
YA BB ERRE, X IR 4, a0 PR
(Sparus microcephalus). VF Kt (Sebastes
schlegelin) FTE NS5 Z2 A2 4, HEATHAE ¥ e 94k
LSRR, LAE s R a5, B E N
WF5E 2 AL T 5256 By B,

[ 1%k 1 4037 89 07 5 T ETERAT 1 2 01 5T
TN/ BRI g AR e e 25 BV AR ARA L K
T A AR AN 2K T 2O A X AR 2 e T B R AR
5 7T ESE, R B [m) 435+t £ ik 75 4 0 2R A b 28
SSRME AN TR], Ae) 3k 8 A e 1 e Tl 7 4R £ K Y b
BAVEY R Z BB RS R RAET202
ERIESE, HAE201 280G B T 2 Ml i
B FRAE 5755 Woodhead 55 ™1 2 34F X 56 [
55 Y A HRE G R0 A S YR B - e R 2R ) 1 R A AL
ST T KimSEPIBESE T K X R D
TRAE R 08 JR 35 ok RN R B, K 3 0 TR R %
JRTR A R, JF P A SR R R R, 4
HAE N T AR Y W 2% RIS JAFAE s FujiharaS5™
O3B T RSOOSR H R K i A2 A
Frederic5 "% bb 1 1 BE 1+ ALK B RE A T M4
TR AR W R AESOR s Kim & e 30 AR Y
C7/ =RV N o e N R R B R R DR R(SE S
W N T AaHE /N Yoon %5 VX i [ 5 2
FHAR I N T A i 5 3 AR f il P SV 07 2R
MY R AR SR /N HERT T AR B X e BF
98, KI5

4 RO ES R

A [ B it v O 0 BRI R BR DA H A
S AR 3% 1 o R AT A A SR S [ O AR R Y A AR


http://www.scxuebao.cn

9H RS, . PEEEFERZ O BRS KR 1873

BB . BRI B AR R AL T — R 1 25 A
RSN, AL EARRNAES R G,
H HIE 509 S R G 5T 2 1 At v
ithrmE b 2 &, BHINMFZ & R8N ETHR
AW Hir R E AT RS, @il #l
N T T 0 1 i ok T2 AR S R B Y M 4
DR LA B B A S R g ny B /g, 5 =
T201 44K 20 1) ¢ 5L Gl R B IR O AR S R B
PSS BT, RO A AR R G R K
FLIOVON H AR SR AR vl R R f U 58 3 1Y
2K, H 19634F W7 Wi PN it Rk 55 el Bh 2 7 3
gl TR, b aE, EAT
ik TR . SCHAEYI B R . WIS
RO A 5 PEAL L I R 5 A B K A R
JTH T KRG TAE. SRM20134F H A
X 55 ol AT T S0AE NI, & BLSOAE B oY
5 0 e R 58 S W) BEE 1Y <3G 05 A Ik B
B BbR, HASHY 201 4R il A 7= 4 A 1960
R, ATEN00 A . RAE20104F, HIH
ATE il 28 5 7S UOR S5 ol FE A T B, g e 4
o e — A Il ie 7Y (18 8 5% L P R Sy < 9% U i
AL U Tanaka 55 i I PR 407 A (LB 52
UL BE IR RS, S SR MO R T
GRS o b R 1 B0 /70 S A1 B 1
i N NI 2 (3 7 W (O O DB i R
ARG, R A A T S A TS T R R X i
r B PR AT B AR AN FE, LUK B M3 S H R T
RS RGE; 20154 H A TF 06 76 V4l T 52
Jiti Satoumitt ), BV id o 5 s N T ol STV
Welgy, SESRACGPIGAE T T R R R T
3 AR e ARON ST S R KR B AR R
W E LA R E S R M E Y, Taylor
G AR A TE T OR G T B T AR R
GEiEAT R EIPAL s LeeSE 2R IR 23K 1602 1N 1
W Ae et o N L PR BE A BT T A A ST
S B VE P Y B Y DA A i e 75 3
I WS RS
EBR1002 4 B 1G58 2 R BT, B AR |
W RIS AE RS RGN E R ER R, M
S PR R S SIS BE L RO . DTS T Y
WO T SR, VR A W O P R I
Y H A X KRR fi.(Oncorhynchus keta), 32 FE X}
fe 8 A | v ] X i RN D [ BH XS R (Fenneropenaeus
chinensis)S5 VBN AT BN THOREUS T 1%

BRI Gyt T v M B U AR B Bl b e R
Y, Ol B IR O — A R AT 8 1 i AR
T JR VR AR S 1 56 Al A 5 X6 oA ok il E R 1 &
Ji& -4y ah2Et,

A R T 0 1Y) T R I i 2% R R T R R
HAEBRGEMALE, FEBTEHGESRSES
F AL R M BE I AL S A R E 5 IR R L
BLI A AF 5 o

— 1 LAk [ AR A R AL VR O B Y I
St S5 IIRENT ST, RERFEOIFTWAESE T T
WA E SR EZ M, Folke ' H Il & 11
I 65 % BRIV VE 0 AR 57 B8 1Y KV VB (Salmo
salar)RE A, 20 3258 J7 2R ™ H O 3 A8 2E
BRGMA " J1 . Pitcher ™l 1 Ecopath4: & fig i
WAL TR, TEIRA A, A A
OR3P DX R AE AT 38 I 3% Ml B e 0, AR K
PR DA R TR 52 IR £ 25 %55 Heithaus]™
Xof R ) IV VS Vi R K K AL B sh i A
AL R AR HEAT T RESE, & BLA: P 26 55 F)
FHRE AR 58 & WLz A Y Ry R, 4%
RAGHE S YIXS 25A 7= E R IR EEA—HE . Yang™
T Ao T P VR A3 ) U 3 S RE = AR s
Mrigst, HAES RS FIE b A M
A, MARMLEFKFWEEEWEE, N
AT AT RN FE S, 5 AR B R

rEk ELDE A SRS 5 & A —H; Ecopathfi %
oA R IR E S E RO RS RS R R

P THIMBAE IR, MG FE Bl IEVF P fil Al
T4 V-l (S. inermisytE b Ab FHIZE IR, (HFFR
I BRI 2 A R T RE, (H P T X A AR AR
B3, WP T RSN 8 2R IO
A BRI e s 1)

Fe [ A TR O B N T A L M A Dy T
AT BT LB E R R A T T Ak
TREWTE, MR (HAORA R B
W], P E TR I i 4O B R P s A A A R
MBHE bR 2 e, X PE g 2 R G0
ORI TE X T 032 0 0 A 7 3 1) L W R
A SRR Z KW IN AR R AL
Dyl R . A BT IRIEAL | MR I A
ARG A R 4O 25 R G A F T T i
FAEEBRZIMEEH . EJLFEFRE H 45 HE A
R EERGENIE, MBERIAEERG
BY ML 5 Rt i T — e 5T, (HH AR

http://www.scxuebao.cn


http://www.scxuebao.cn

1874 KorE ¥R

43 %

Ao SR RS E A R F AR A W] T IR
?&Iﬁ?ﬁﬂ‘ﬁ%'ﬁ‘?ﬁfnﬁm%ﬁﬂ%J‘I‘I‘i”%‘*ﬂ%m%
MR M RE L SE AT MRS TSR TR
R A R D LXT’FTE%E’J*U?H??T&EEM%
Sika e MR O s Han™58 i BE 320 BT 4 BRI M 75
MW G A 77 1 AR B {Bjti 128 1) 3 5
T WG 7 T R il B ﬁ%é?iko*%
SCAEE S I 5 A0 B 1 T WU 4 B il (Sebastiscus
marmoratus) M/NE B FESMNEZEKE, T
FEiAN, LT K VR R AR B B R
W MR R DR HAE S R G ARSI

I U P BRI TR T bﬁ
P G AR R V)

CRIIN %ﬁi@%'ﬁf‘?%#kiﬁﬁﬁﬁ%mﬁﬁ
i B 7 S TR O B W M S5 K 5 R S R GERE R
MBFFE e 20174E9 1, It In AT [ 55

BEIn N JTEN A T € 5 T IR 1A i AL ) 3 E Al
DROLRIEI ), B A SR 0 AR A S

CHEE SRR LS, SEERE R K
WA it 235 KRR ERRE . JEk, (EEL
RIS A = A HAE RN ) B e A T h8 R e Ty
L, M AENEERM; B = mAm A,
TR R R R SRR IR A S B
5, RRBGEE W B O SRS . Wk, W
ur A G 3 YA e B R SR A RS B, SN VR
Wrrkese kB, REREEY R L, O R
T e R 11 ) 752

SE M

[1] Grimes C B. Marine stock enhancement: Sound
management or techno-arrogance[J]. Fisheries, 1998,
23(9): 18-23.

[2] FAO. The state of world fisheries and aquaculture[R].
Rome: FAO, 2009: 323-339.

[31  CPEHVXRY 954, B EE XM B
WL AR HOR AL, 1988: 59-61.

Writing Group of "China Fisheries Zoning". China
fishery divisions[M]. Hangzhou: Zhejiang Science Press,
1988: 59-61 (in Chinese).

[4] Lorenzen K. Understanding and managing enhancement
fisheries systems[J]. Reviews in Fisheries Science, 2008,
16(1-3): 10-23.

[5] X, . HARFE % (Marine Ranching) Wt 78 3
R L HE R[], BURHLAE B, 1995, 10(5): 14-18.

http://www.scxuebao.cn

[10]

[11]

[12]

[13]

Liu Z, Yang J M. The status and progress of marine
ranching research in Japan[J]. Modern Fisheries
Information, 1995, 10(5): 14-18(in Chinese).

KRB BE. A BE SCER M. AL 5T W H R AL, 2007: 10-
20.

Zhu S P. Collected works of S.P. Zhu[M]. Beijing:
Marine Press, 2007: 10-20 (in Chinese).

B KT IRE T JE &G XK A R i —
] Y] B AR TRIE, 1979(1): 58-64.

Zeng C G. Questions about marine ranching in the
exclusive economic area of China[J]. Natural Resources,
1979(1): 58-64(in Chinese).

WL B i e o B B R SR (). K7 24,
2016, 40(7): 1133-1140.

Yang H S. Construction of marine ranching in China:
Reviews and prospects[J]. Journal of fisheries of China,
2016, 40(7): 1133-1140(in Chinese).

Salvanes AGV. Ocean ranching[M]//Steele J H.
Encyclopedia of ocean sciences. 2nd ed. San Diego:
Academic Press, 2001: 146-155.

Seaman W, Lindberg W J. Artificial reefs|[M]//Steele J
H. Encyclopedia of ocean sciences. 3rd ed. San Diego:
Academic Press, 2019: 226-233.

JERTE BRI R IR AU . B E
b AR R H R SR S AR, SRIBURS #E 15 B R B v E 40
P HF 84 B & JE[EB/OLY]. (2019-04-03). http://www.
ysfri.ac.cn/info/1115/32115.htm.

Tang Q S. Scientific understanding on the connotation
and development orientation of fishery resources
enhancement, marine ranching and enhancement fishery,
and the precise measures to ensure the sustainable and
healthy development of marine ranching construction
[EB/OL]. (2019-04-03). http://www.ysfri.ac.cn/info/
1115/32115.htm (in Chinese).

[ 55 Bt o KA AR IR 7R 34T B A EE[EB/OL].
(2006-02-14). http://www.gov.cn/zwgk/2006-
02/27/content_212335.htm.

The State Council, PRC. Outline of action for aquatic
biological resources conservation in China[EB/OL].
(2006-02-14). http://www.gov.cn/zwgk/2006-
02/27/content 212335.htm (in Chinese).

AL e i SR S S M. bt B
At 2017: 1-11.

Yang H S. Principle and practice of marine ranching[M].


http://dx.doi.org/10.1577/1548-8446(1998)023%3C0018:MSE%3E2.0.CO;2
http://dx.doi.org/10.1080/10641260701790291
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://dx.doi.org/10.1577/1548-8446(1998)023%3C0018:MSE%3E2.0.CO;2
http://dx.doi.org/10.1080/10641260701790291
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://dx.doi.org/10.1577/1548-8446(1998)023%3C0018:MSE%3E2.0.CO;2
http://dx.doi.org/10.1080/10641260701790291
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://dx.doi.org/10.1577/1548-8446(1998)023%3C0018:MSE%3E2.0.CO;2
http://dx.doi.org/10.1080/10641260701790291
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.ysfri.ac.cn/info/1115/32115.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.gov.cn/zwgk/2006-02/27/content_212335.htm
http://www.scxuebao.cn

9

X, A TR EROA TR S KR 1875

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Beijing: Science Press, 2017: 1-11 (in Chinese).

B 5, e, 2 EA. N Lokl &3]
HFEETT R S5 RE, 2009, 26(4): 72-75.

Jia HL, Xie J, Peng K L. Reasonable analysis on the
artificial reef site location[J]. Ocean Development and
Management, 2009, 26(4): 72-75(in Chinese).

SeTME, BT, T, 5 MK BT IRD B
EBRGEREEAN[I]. W EERER, 2013, 32(3):
386-389.

Cai ZY,Huo Y Z, Yu K F, et al. Assessment of
Sargassum vachellianum bed ecosystem health in Gouqi
Island[J]. Marine Environmental Science, 2013, 32(3):
386-389(in Chinese).

S, T, MRIERI, S5 BRI - R IR S T AR
BHIHERCE TR RIS [I]. | R AR AR,
2014, 41(19): 135-141.

Peng X, Ma S W, Chen H G, ef al. Nutrient status and
grade evaluation of seawater in Zhelin Bay-Nanao Island
marine ranching[J]. Guangdong Agricultural Sciences,
2014, 41(19): 135-141(in Chinese).

W%, BRI, BRI, 5. BT B O g L
DA A AR S IR A 51PN (1], R R
%, 2014, 29(1): 75-81.

Tian T, Chen Y, Chen C, et al. The survey and
assessment of ecological environment in marine
ranching area at coastal Zhangzi Island where an
artificial reef will be disposed[J]. Journal of Dalian
Fisheries University, 2014, 29(1): 75-81(in Chinese).
PR, F5w, BIRTT, 5. 1R B iR 4
JE 5 G S AL AL B PRAN [J]. it e K22 224,
2017, 26(1): 85-93.

Luo K, LiL, Long G Y, et al. Heavy metal pollution and
their ecological risk assessment in sediments from
southern Hainan Island[J]. Journal of Shanghai Ocean
University, 2017, 26(1): 85-93(in Chinese).

BORESR, JE/NGE, W N LA AEADRLAE M) I SO 1
WIEHEFE[I]. M 77K, 2006, 2(1): 34-38.

Huang Z R, Liang X Y, Zeng J. Preliminary study on
effects of accrete organisms of artificial reef material[J].
South China Fisheries Science, 2006, 2(1): 34-38(in
Chinese).

WRos, Mk, (050, 55 BEA IR EER BT J9 N L s
BHE AT YERE A I——E A AL R K U SR . R
WK FIpH B 57K A M T BU B [0). ORI K

(21]

[22]

[23]

[24]

[25]

[26]

24, 2012, 27(3): 269-273.

Chen Y, Tian T, Ni W, et al. The feasibility of
congealing stone used as artificial reef materials
I —compressive strength, and pH in immersed seawater
reference to cement[J]. Journal of Dalian Fisheries
University, 2012, 27(3): 269-273(in Chinese).

T, BRASTR, MR, S5, ULSEAE A H R AR S AN
TERERE[)]. KB R4 R, 2015, 30(4): 449-454.
Wang L L, Chen P M, Chen Y, ef al. A review: Research
progress of construction and ecological effect of artificial
shell reefs[J]. Journal of Dalian Fisheries University,
2015, 30(4): 449-454(in Chinese).

T, BIEE, mre, 5 N LEETEREKEET
I i 75 B 7 [0). ST VR IR TR, 2018(2): 118-124.
Wang H, Dai Y Y, Gao Y, ef al. Concrete corrosion life
of artificial reefs in the natural seawater[J]. Transactions
of Oceanology and Limnology, 2018(2): 118-124(in
Chinese).

TORBE. AT = 8 N\ L e b 53 U 5 AR P
PEOT[D). 7 ;A K, 2015: 4-8.

Dong T W. Preliminary evaluation of artificial reef
around Rizhao Qiansan Island on the enhancement of
fishery resources[D]. Qingdao: Ocean University of
China, 2015: 4-8 (in Chinese).

RFLE, INEE, BB TR AR AR K E) )
TR HFEEKPERE AT, 2003, 24(4): 32-35.

Wu Z Y, Sun M C, Tang W. The calculation of the
hydrodynamic force of the artificial cross-reefs[J].
Marine Fisheries Research, 2003, 24(4): 32-35(in
Chinese).

WU, KT, B, A5 A6 TR R N L R A A
FVBCTE S H AR A AT (0], | ARV R 40, 2016,
36(3): 74-80.

He L, Liu L, Liao J, et al. Structure design and stability
analysis of frustum-shaped artificial reef[J]. Journal of
Guangdong Ocean University, 2016, 36(3): 74-80(in
Chinese).

JERT, e, ERRAR, 5. P EE H N L AR
BANE B BB 4 BT[], Al DR 23], 2017, 33(8): 97-
103.

Tang Y L, Long X Y, Wang X X, et al. Comparative
analysis on flow field effect of general artificial reefs in
China[J]. Transactions of the Chinese Society of

Agricultural Engineering, 2017, 33(8): 97-103(in

http://www.scxuebao.cn


http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1004-874X.2014.19.031
http://dx.doi.org/10.3969/j.issn.1004-874X.2014.19.031
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.007
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.007
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1004-874X.2014.19.031
http://dx.doi.org/10.3969/j.issn.1004-874X.2014.19.031
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.007
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.007
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1004-874X.2014.19.031
http://dx.doi.org/10.3969/j.issn.1004-874X.2014.19.031
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.007
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.007
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1005-9857.2009.04.016
http://dx.doi.org/10.3969/j.issn.1004-874X.2014.19.031
http://dx.doi.org/10.3969/j.issn.1004-874X.2014.19.031
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.12024/jsou.20160701831
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.007
http://dx.doi.org/10.3969/j.issn.2095-0780.2006.01.007
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.3969/j.issn.1000-9957.2012.03.016
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.08.013
http://www.scxuebao.cn

1876

Ko AR

43 %

(27]

(28]

[29]

[30]

[31]

[32]

[33]

Chinese).

RN, Wi, £R . WIS EHon N Loy
BT B A e A (0], R, 2017, 41(10): 19-23.
Chen X L, Xie L, Wang F Y. Structure design and
stability analysis of the artificial reef in marine ranching
of Sanya Bay[J]. Marine Sciences, 2017, 41(10): 19-
23(in Chinese).

SRAB, P S, BR 5. N L AR X K N 4 R VR
PRVt )y 42 A (A (R 5 B ROR 1], AR 22 e 2441,
2008, 23(1): 13-19.

Zhang S, Sun M C, Chen Y. The attractive effects of
different structural artificial reef models on juvenile
Schlegel's rockfish Sebastes schlegeli and fat greenling
Hexagrammos otakii[J]. Journal of Dalian Fisheries
University, 2008, 23(1): 13-19(in Chinese).

TLH IR, BRA TR, AR EE, 55 N RBORE N L g 24
PR I LR [T]. B 5= 54k, 2013, 32(3):
418-424.

Jiang Y E, Chen P M, Lin Z J, et al. Comparison of
effectiveness of various artificial reef materials for fish
attraction[J]. Journal of Applied Oceanography, 2013,
32(3): 418-424(in Chinese).

TR, APRK, TR FFHRE. AN [F) AR TG 2 2 b A R
BRI R FE[]. BT KRR, 2011, 7(2): 1-7.

Zhang L, Hao Z L, Zhang X M. Preliminary study on
attaching effect of benthic algae on different reef
models[J]. South China Fisheries Science, 2011, 7(2): 1-
7(in Chinese).

LA, XMER, R, S5 — RN AR K S 2
B 705 8 B RUR VPN [T]. IS4 5T, 2017, 35(2): 53-
60.

Jiang S J, Liu H D, Wu W, et al. Study on
hydrodynamics and effect evaluation for constructing of
an artificial reef[J]. Journal of Marine Sciences, 2017,
35(2): 53-60(in Chinese).

TR ER, P, RN T o R S B T K B IR
FIFFFL[T]. BEIRRL, 2001, 23(5): 6-10.

Zhang H H, Sun L. On reproduction increase of the sea
aquatic resources by artificial fish-reef engineering[J].
Resources Science, 2001, 23(5): 6-10(in Chinese).
AR BN T AR SR T [D]. &
By T E#EAR A, 2006: 26-30.

Shi H W. Experiment of cubic model of artificial reef

and reef design[D]. Qingdao: Ocean University of China,

http://www.scxuebao.cn

[34]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

2006: 26-30 (in Chinese).

RIS, AR, PR, N TR SO N T vk
WEFE[I). IFEE S H1VE, 2004, 35(4): 299-305.

YuCD, YuCG, Yan S Q. Hydrodynamic simulation to
the best layout of artificial ship-reefs[J]. Oceanologia et
Limnologia Sinica, 2004, 35(4): 299-305(in Chinese).
AR, —Fhe A EERERE: P [E, CN104429900A[P].
2016-08-31.

Yu C G. The group combination of algal reef: China,
CN104429900A[P]. 2016-08-31 (in Chinese).

XS, KK, EHA, & —Fh2 AN T b,
CN203985413U[P]. 2014-12-10.

Zhao W X, Liu Y, Wang Q X, et al. The group
combination of algal reef: China, CN203985413U[P].
2014-12-10 (in Chinese).

EBAT, AR, 5K, 5. A A F) A R R AT AR
W 2 Ao M KT i R R A PR W IS (). B K 2 2 AR,
2015, 24(3): 403-413.

Wang T G, Zhou H B, Zhang Y P, et al. Response of
macrobenthos diversity to seaweed bed of Sargassum
horneri in the rocky intertidal zone of Nanji Islands[J].
Journal of Shanghai Ocean University, 2015, 24(3): 403-
413(in Chinese).

AT, KM, RIS, S MM N L AR
AU, KF=54R, 2006, 30(4): 475-480.
Zhang S'Y, Zhang H J, Jiao J P, et al. Change of
ecological environment of artificial reef waters in
Haizhou Bay[J]. Journal of Fisheries of China, 2006,
30(4): 475-480(in Chinese).

B, WA, IMRIJT, S5 N TR X e e 48 2
FIRRAPE R T[], K= EL 2, 2011, 30(2): 79-82.
Jiao J J, Pan Y X, Sun L Y, et al. Effect of artificial reefs
on fish multiplication[J]. Fisheries Science, 2011, 30(2):
79-82(in Chinese).

FE, B, g, N LA B L e i 5
E IR SIS [D). KA AR, 2010, 34(1):
78-87.

Wang W D, Liang J, Zhang S Y. Influence of artificial
reef construction on nutrition and water quality in off-
shore area of Shengsi, Zhejiang[J]. Acta Hydrobiologica
Sinica, 2010, 34(1): 78-87(in Chinese).

RALY, BRI, Wifh, & NS ESTEEE MR
RRE G RE— LR EHEA REX g% )].
7K 7=, 2012(6): 35-37.


http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.03.016
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.03.016
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.02.001
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.02.001
http://dx.doi.org/10.3969/j.issn.1001-909X.2017.02.006
http://dx.doi.org/10.3969/j.issn.1001-909X.2017.02.006
http://dx.doi.org/10.3321/j.issn:1007-7588.2001.05.002
http://dx.doi.org/10.3321/j.issn:1007-7588.2001.05.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3969/j.issn.1003-1111.2011.02.004
http://dx.doi.org/10.3969/j.issn.1003-1111.2011.02.004
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.03.016
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.03.016
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.02.001
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.02.001
http://dx.doi.org/10.3969/j.issn.1001-909X.2017.02.006
http://dx.doi.org/10.3969/j.issn.1001-909X.2017.02.006
http://dx.doi.org/10.3321/j.issn:1007-7588.2001.05.002
http://dx.doi.org/10.3321/j.issn:1007-7588.2001.05.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3969/j.issn.1003-1111.2011.02.004
http://dx.doi.org/10.3969/j.issn.1003-1111.2011.02.004
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.03.016
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.03.016
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.02.001
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.02.001
http://dx.doi.org/10.3969/j.issn.1001-909X.2017.02.006
http://dx.doi.org/10.3969/j.issn.1001-909X.2017.02.006
http://dx.doi.org/10.3321/j.issn:1007-7588.2001.05.002
http://dx.doi.org/10.3321/j.issn:1007-7588.2001.05.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3969/j.issn.1003-1111.2011.02.004
http://dx.doi.org/10.3969/j.issn.1003-1111.2011.02.004
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/j.issn.1000-9957.2008.01.003
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.03.016
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.03.016
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.02.001
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.02.001
http://dx.doi.org/10.3969/j.issn.1001-909X.2017.02.006
http://dx.doi.org/10.3969/j.issn.1001-909X.2017.02.006
http://dx.doi.org/10.3321/j.issn:1007-7588.2001.05.002
http://dx.doi.org/10.3321/j.issn:1007-7588.2001.05.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3321/j.issn:0029-814X.2004.04.002
http://dx.doi.org/10.3969/j.issn.1003-1111.2011.02.004
http://dx.doi.org/10.3969/j.issn.1003-1111.2011.02.004
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://www.scxuebao.cn

9

RS, . PEEEFERZ O BRS KR 1877

[42]

[43]

[44]

[45]

[46]

[47]

WulL Z, WuW Q, Lu W, et al. Exploration practice and
Prospect of ecological environment restoration in
Haizhou Bay -- demonstration area construction of
marine ranching in Jiangsu Province[J]. China Fisheries,
2012(6): 35-37.

MRASTK, AR, BIF, & Kbt A 1 fh ik
Xl GRS YT AT, B 77K R, 2013,
9(5): 100-108.

Chen P M, Yuan R H, Jia X P, ef al. Changes in fishery
resources of Yangmeikeng artificial reef area in Daya
Bay[J]. South China Fisheries Science, 2013, 9(5): 100-
108(in Chinese).

757, £ e, Goliikie e de s i s A v & A
YIP A BR S ZETTARAL [T, IR R, 2014, 33(3): 293-
298.

Du X L, Wang Y L. Inter-annual and seasonal changes
of zooplankton biomass and species in the specific
region of the Xiangshan Bay[J]. Marine Science
Bulletin, 2014, 33(3): 293-298(in Chinese).

A, TN, SR, S5 BN I R DR Y T A
W2 REVE T [I]. s LE W 224, 2015, 6(4): 381-
387.

LiY, Wang X B, Huang B, et al. Observation of
macrobenthos in seagrass meadows in the Xincun Bay,
Lingshui, Hainan, China[J]. Journal of Tropical Biology,
2015, 6(4): 381-387(in Chinese).

R E, B, SRt AR, S5, N L AR T A K T i
BTV PPl AR Y N 26 0 2y i (R B SR AR (D], 7K™
23, 2018, 42(1): 48-59.

LiuHY, Li H B, Zhang P D, et al. Attraction effect of
artificial reef model and macroalgae on juvenile Sebastes
schlegelii and Hexagrammos otakii[J]. Journal of
Fisheries of China, 2018, 42(1): 48-59(in Chinese).

WRAE SR, AR, B0k, &5 OAE Hh SR8 3 m 3IAL i
FERBCRRIC[I]. LRl K54k, 2012, 21(4):
554-560.

Chen D H, Liu H S, Hu Q S, et al. Attractive effect of
acoustic taming on Sparus macrocephalus in a cage[J].
Journal of Shanghai Ocean University, 2012, 21(4): 554-
560(in Chinese).

R, BARKS, WL HE, 55 WP B e iz =X
RERLHR SN RI[T]. LEEE R R,
2016, 25(2): 314-320.

Shen W X, Hu Q S, Shentu J K, et al. Research and

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

experiment of intelligent floating fish accumulating
equipment for ocean ranching[J]. Journal of Shanghai
Ocean University, 2016, 25(2): 314-320(in Chinese).
W%, XUKGE, Mk, & B K RADE IR &4 T
TR AR AT ARFAE B H SR HEBOR BT 7E[I]. K
FEHEVE R SRR, 2016, 31(2): 219-224.

Yang J, Liu Y H, Tian T, et al. Behavior and aggregation
of sea urchin Strongylocentrotus nudus to reefs under the
simulated water current and illumination at seafloor[J].
Journal of Dalian Fisheries University, 2016, 31(2): 219-
224(in Chinese).

NI RAE ki sER. N TfafEc it 2 Giirsho
RIGHIRTEFE T -VI[J]. ZHHEKIHR, 1966(45): 107-161.
Ogawa ryodo, Takemura Yoshio. Studies on the
experiment of the movement of the fish group around the
artificial reef I -VI[J]. East sea fisheries research journal,
1966(45): 107-161.

AR N T &l & AR S 2 ORI
K= IETEER 5, 1968(7): 1-21.

Ogawa ryodo. Artificial reef and appendiculate fishes:
Artificial reef and its effect[J]. fishery genesiology,
1968(7): 1-21.

B AU AE, FEACHECER, A AL N A £ O e
B B9 2 T I T - B AL T SR O REEL(D). B
AIKFE 2435k, 1979, 45: 709-713.

Kajimoto Mineo, Haseki Toshiro, Murai Toru. A
preliminary study on the fish ecology in the vicinity of
artificial reefs: an outline of the artificial reef group in
the northern part of Sarushima island[J]. Japanese
Fisheries Research, 1979, 45: 709-713.

Santelices B. A conceptual framework for marine
agronomy[J]. Hydrobiologia, 1999, 398-399: 15-23.
Woodhead P M J, Jacobson M E. Biological colonization
of coal-waste artificial reef[J]. Wastes in the Ocean,
1985: 597-612.

Kim J Q, Mizutani N, Iwata K. Experimental study on
the local scour and embedment of fish reef by wave
action in shallow water depth[R]. Tokyo: Proceedings,
International Conference on Ecological System
Enhancement for Aquatic Enviroments. Japan
International Marine Science and Technology
Federation, 1995: 168-173.

Fujihara M, Kawachi T, Oohashi G. Physical-biological

coupled modelling for artificially generated

http://www.scxuebao.cn


http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.3969/j.issn.1002-6681.2012.06.011
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://dx.doi.org/10.11840/j.issn.1001-6392.2014.03.007
http://www.scxuebao.cn

1878

Ko AR

43 %

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

upwelling[C]. Paper of Society of Civil Engineers, 1997:
189.

Vose F E, Nelson N G. An assessment of the use of
stabilized coal and oil ash for construction of artificial
fishing reefs: comparison of fishes observed on small ash
and concrete reefs[J]. Marine Pollution Bulletin, 1998,
36(12): 980-988.

Kim C G, Suh S H, Cho J K, ef al. Optimum structure
and deployment of an abalone reef for the marine
ranching creation in Jeonnam archipelago of Korea[J].
Journal of the Korean Society of Marine Engineering,
2007, 31(8): 1005-1012.

Yoon B S, Park J H, Yoon S C, ef al. Seasonal variations
in the species composition of fisheries resources caught
by trammel net in the Uljin marine ranching area, East
Sea[J]. Korean Journal of Fisheries and Aquatic
Sciences, 2015, 48(6): 947-959.

Ziemann D A. The potential for the restoration of marine
ornamental fish populations through hatchery releases[J].
Aquarium Sciences and Conservation, 2001, 3(1-3): 107-
117.

Jackson J B C, Kirby M X, Berger W H, et al. Historical
overfishing and the recent collapse of coastal
ecosystems[J]. Science, 2001, 293(5530): 629-637.
Bakun A. Wasp-waist populations and marine ecosystem
dynamics: Navigating the "predator pit" topographies[J].
Progress in Oceanography, 2006, 68(2-4): 271-288.
Mustafa S. Stock enhancement and sea ranching:
Objectives and potential[J]. Reviews in Fish Biology and
Fisheries, 2003, 13(2): 141-149.

Loneragan N R, Jenkins G I, Taylor M D. Marine stock
enhancement, restocking, and sea ranching in Australia:
Future directions and a synthesis of two decades of
research and development[J]. Reviews in Fisheries
Science, 2013, 21(3-4): 222-236.

Tanaka T, Ota Y. Reviving the Seto Inland Sea, Japan:
Applying the principles of Satoumi for marine ranching
project in Okayama[M]//Ceccaldi H J, Hénocque Y,
Koike Y, et al. Marine productivity: perturbations and
resilience of socio-ecosystems. Cham: Springer, 2015:
291-294.

Taylor M D, Chick R C, Lorenzen K, et al. Fisheries
enhancement and restoration in a changing world[J].

Fisheries Research, 2017, 186: 407-412.

http://www.scxuebao.cn

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

Lee M O, Otake S, Kim J K. Transition of artificial reefs
(ARs) research and its prospects[J]. Ocean & Coastal
Management, 2018, 154: 55-65.

Lee S G, Midani R A. National comprehensive
approaches for rebuilding fisheries in South Korea[J].
Marine policy, 2014, 45: 156-162.

Lee S I, Zhang C I. Evaluation of the effect of marine
ranching activities on the Tongyeong marine
ecosystem[J]. Ocean Science Journal, 2018, 53(3): 557-
582.

Yang H Y. Bio-environmental characteristics of the
Uljin marine ranching area (UMRA), East Sea of Korea.
1. Spatio-temporal distributions of phytoplankton
community[J]. Journal of the Korean Society for Marine
Environment and Energy, 2016, 19(1): 37-46.

INEBT. BRI RESOFE O R — B EE D[],
FEREWTFT, 2014, 58(2): 39-43.

Koiwa Nobutake. Fifty years of cultivation Fisheries-In
the fertile Sea[J]. Fisheries Economics Research, 2014,
58(2): 39-43.

Tanaka T, Ota Y. Reviving the Seto Inland Sea, Japan:
Applying the principles of Satoumi for marine ranching
project in Okayama[C]//Proceedings of the 15th French-
Japanese Oceanography Symposium. Tokyo: Springer,
2015:291-294.

Folke C. Energy economy of salmon aquaculture in the
Baltic Sea[J]. Environmental Management, 1988, 12(4):
525-537.

Pitcher T J, Buchary E A, Hutton T. Forecasting the
benefits of no-take human-made reefs using spatial
ecosystem simulation[J]. ICES Journal of Marine
Science, 2002, 59(S1): S17-S26.

Heithaus M R, Vaudo J J, Kreicker S, ef al. Apparent
resource partitioning and trophic structure of large-
bodied marine predators in a relatively pristine seagrass
ecosystem[J]. Marine Ecology Progress Series, 2013,
481: 225-237.

Yang H Y. Spatio-temporal variability and size
fractionation of chlorophyll a in the Jeju Marine
Ranching Area(JMRA) with special reference to the
signification of nanoplankton[J]. Journal of the Korea
Academia-Industrial cooperation Society, 2014, 15(10):
6388-6398.

PGk, /N, @R, S TR R R BRI


http://dx.doi.org/10.1016/S0025-326X(98)00098-8
http://dx.doi.org/10.5916/jkosme.2007.31.8.1005
http://dx.doi.org/10.5657/KFAS.2015.0947
http://dx.doi.org/10.5657/KFAS.2015.0947
http://dx.doi.org/10.1126/science.1059199
http://dx.doi.org/10.1016/j.pocean.2006.02.004
http://dx.doi.org/10.1023/B:RFBF.0000019476.87730.3b
http://dx.doi.org/10.1023/B:RFBF.0000019476.87730.3b
http://dx.doi.org/10.1080/10641262.2013.796810
http://dx.doi.org/10.1080/10641262.2013.796810
http://dx.doi.org/10.1016/j.fishres.2016.10.004
http://dx.doi.org/10.1016/j.marpol.2013.12.010
http://dx.doi.org/10.1007/s12601-018-0045-8
http://dx.doi.org/10.7846/JKOSMEE.2016.19.1.37
http://dx.doi.org/10.7846/JKOSMEE.2016.19.1.37
http://dx.doi.org/10.1007/BF01873265
http://dx.doi.org/10.3354/meps10235
http://dx.doi.org/10.5762/KAIS.2014.15.10.6388
http://dx.doi.org/10.5762/KAIS.2014.15.10.6388
http://dx.doi.org/10.1016/S0025-326X(98)00098-8
http://dx.doi.org/10.5916/jkosme.2007.31.8.1005
http://dx.doi.org/10.5657/KFAS.2015.0947
http://dx.doi.org/10.5657/KFAS.2015.0947
http://dx.doi.org/10.1126/science.1059199
http://dx.doi.org/10.1016/j.pocean.2006.02.004
http://dx.doi.org/10.1023/B:RFBF.0000019476.87730.3b
http://dx.doi.org/10.1023/B:RFBF.0000019476.87730.3b
http://dx.doi.org/10.1080/10641262.2013.796810
http://dx.doi.org/10.1080/10641262.2013.796810
http://dx.doi.org/10.1016/j.fishres.2016.10.004
http://dx.doi.org/10.1016/j.marpol.2013.12.010
http://dx.doi.org/10.1007/s12601-018-0045-8
http://dx.doi.org/10.7846/JKOSMEE.2016.19.1.37
http://dx.doi.org/10.7846/JKOSMEE.2016.19.1.37
http://dx.doi.org/10.1007/BF01873265
http://dx.doi.org/10.3354/meps10235
http://dx.doi.org/10.5762/KAIS.2014.15.10.6388
http://dx.doi.org/10.5762/KAIS.2014.15.10.6388
http://dx.doi.org/10.1016/S0025-326X(98)00098-8
http://dx.doi.org/10.5916/jkosme.2007.31.8.1005
http://dx.doi.org/10.5657/KFAS.2015.0947
http://dx.doi.org/10.5657/KFAS.2015.0947
http://dx.doi.org/10.1126/science.1059199
http://dx.doi.org/10.1016/j.pocean.2006.02.004
http://dx.doi.org/10.1023/B:RFBF.0000019476.87730.3b
http://dx.doi.org/10.1023/B:RFBF.0000019476.87730.3b
http://dx.doi.org/10.1080/10641262.2013.796810
http://dx.doi.org/10.1080/10641262.2013.796810
http://dx.doi.org/10.1016/j.fishres.2016.10.004
http://dx.doi.org/10.1016/j.marpol.2013.12.010
http://dx.doi.org/10.1007/s12601-018-0045-8
http://dx.doi.org/10.7846/JKOSMEE.2016.19.1.37
http://dx.doi.org/10.7846/JKOSMEE.2016.19.1.37
http://dx.doi.org/10.1007/BF01873265
http://dx.doi.org/10.3354/meps10235
http://dx.doi.org/10.5762/KAIS.2014.15.10.6388
http://dx.doi.org/10.5762/KAIS.2014.15.10.6388
http://dx.doi.org/10.1016/S0025-326X(98)00098-8
http://dx.doi.org/10.5916/jkosme.2007.31.8.1005
http://dx.doi.org/10.5657/KFAS.2015.0947
http://dx.doi.org/10.5657/KFAS.2015.0947
http://dx.doi.org/10.1126/science.1059199
http://dx.doi.org/10.1016/j.pocean.2006.02.004
http://dx.doi.org/10.1023/B:RFBF.0000019476.87730.3b
http://dx.doi.org/10.1023/B:RFBF.0000019476.87730.3b
http://dx.doi.org/10.1080/10641262.2013.796810
http://dx.doi.org/10.1080/10641262.2013.796810
http://dx.doi.org/10.1016/j.fishres.2016.10.004
http://dx.doi.org/10.1016/j.marpol.2013.12.010
http://dx.doi.org/10.1007/s12601-018-0045-8
http://dx.doi.org/10.7846/JKOSMEE.2016.19.1.37
http://dx.doi.org/10.7846/JKOSMEE.2016.19.1.37
http://dx.doi.org/10.1007/BF01873265
http://dx.doi.org/10.3354/meps10235
http://dx.doi.org/10.5762/KAIS.2014.15.10.6388
http://dx.doi.org/10.5762/KAIS.2014.15.10.6388
http://www.scxuebao.cn

9

RS, . PEEEFERZ O BRS KR 1879

[77]

(78]

[79]

[80]

(81]

[82]

AL X B L 5 8 IR IR FET]. B
FHHEVES2 224, 2013, 32(2): 250-257.

Wei HJ, Zhu X M, Ji Y N, et al. Study on the food web
structure and their trophic levels of marine ranching area
in Xiangshan Harbor[J]. Journal of Applied
Oceanography, 2013, 32(2): 250-257(in Chinese).

W, gl 5KE, &5, B TR E R R BOR AN
TSRO B Y B AL K B R A5 M 2 AR AL D],
LA A 25, 2017, 28(7): 2292-2298.

Xie B, Li Y K, Zhang H, ef al. Food web foundation and
seasonal variation of trophic structure based on the stable
isotopic technique in the marine ranching of Haizhou
Bay, China[J]. Chinese Journal of Applied Ecology,
2017, 28(7): 2292-2298(in Chinese).

i, AL, RN, S AR RO A 3
REX Fr M S5 I]. 7K 7244k, 2018, 42(7): 1026-1039.
Lin HJ, Qin C X, Li X G, et al. Food web analysis in
Zhelin Bay marine ranching[J]. Journal of Fisheries of
China, 2018, 42(7): 1026-1039(in Chinese).

Han D Y, Xue Y, Zhang C L, ef al. A mass balanced
model of trophic structure and energy flows of a semi-
closed marine ecosystem[J]. Acta Oceanologica Sinica,
2017, 36(10): 60-69.

RIS, T, RERMG, 5. S B ontE B b
AT 08 IR RS AL ZE R [J]. RS #2018,
29(5): 1489-1493.

Li C W, Wang K, Cheng X P, et al. Difference of trophic
niche between Sebastiscus marmoratus and Larimichthys
polyactis in marine ranching of Ma’an Archipelago,
China[J]. Chinese Journal of Applied Ecology, 2018,
29(5): 1489-1493(in Chinese).

FALJE, PR, ¢ L4, & R RO IRk
AR RPN ], AR SRR AR, 2011, 30(11):
2346-2352.

Li CH, Jia X P, Qi Z H, et al. Effect evaluation of a low-
carbon fisheries production by marine ranching in Daya
Bay[J]. Journal of Agro-Environment Science, 2011,
30(11): 2346-2352(in Chinese).

B, KK, AR, 5 NTEEESRGEHITH
PR RE T I]. v R E R R, 2013, 34(1): 65-69.
LiJ, Guan C T, Gong P H, ef al. Preliminary analysis of
carbon sink mechanism and potential of artificial reef
ecosystem[J]. Progress in Fishery Sciences, 2013, 34(1):
65-69(in Chinese).

[83]

[84]

[85]

[86]

[87]

[88]

[89]

FHIGTE, A T WL IR N R e X il B AR RS
B EAF BRI, Wl R 23R, 2011, 32(5):
108-113.

Yin Z Q, Zhang S Y. Preliminary study on the variation
of the carrying capacity of fishery resources in Shengsi
artificial reef area[J]. Progress in Fishery Sciences, 2011,
32(5): 108-113(in Chinese).

RILE, KEM, kG, S B TAYEYMEEGH
o R B N TR T X 2 M0 4 SOA 60 1 AR S AR N
B[J]. FEKEREE, 2013, 20(2): 327-337.

Wu Z X, Zhang X M, Zhang L, et al. Predicting the
ecological carrying capacity of the Lidao artificial reef
zone of Shandong Province for the sea cucumber,
Apostichopus japonicus (Selenck) and the abalone,
Haliotis discus hannai, using a linear food web model[J].
Journal of Fishery Sciences of China, 2013, 20(2): 327-
337(in Chinese).

TRAKLL, T7HOG, FRpRR. KR T B I 5 DL
FHZFRE[T]. K77 23], 2008, 32(2): 236-241.

Zhang J H, Fang J G, Wang S H. Carrying capacity for
Patinopecten yessoensis in Zhang Zidao Island,
China[J]. Journal of Fisheries of China, 2008, 32(2):
236-241(in Chinese).

2K NI, SR, T T BRI T X A S RS
AR IBIBBLWIRR[D]. e, 2007, 29(3): 226-234.
Li Y G, Wang Z H, Zhang S S. A preliminary approach
on the ecosystem model of the artificial reef in
Shengsi[J]. Marine Fisheries, 2007, 29(3): 226-234(in
Chinese).

B, B, VL MRS A S RA R RS
BUWIER[T]. LR K 2% 54k, 2010, 19(1): 98-104.
Zhao J, Zhang S S, Xu M. The primary research of the
energy flow in Gougqi kelp bed ecosystem[J]. Journal of
Shanghai Ocean University, 2010, 19(1): 98-104(in
Chinese).

RIGZE, IR, 5KkE, 5. JET Ecopath & B 1) 2% i {2
BN LEEX S RREERMIREFN[I]. BAHAES
23], 2012, 23(10): 2878-2886.

Wu Z L, Zhang X M, Zhang L, et al. Structure and
function of Lidao artificial reef ecosystem in Rongcheng
of Shandong Province, East China: An evaluation based
on Ecopath model[J]. Chinese Journal of Applied
Ecology, 2012, 23(10): 2878-2886(in Chinese).

VFHUT, BR5, ¥, 5. 3 T Ecopath BB R 7~ 8 A

http://www.scxuebao.cn


http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.1007/s13131-017-1071-6
http://dx.doi.org/10.3969/j.issn.1000-7075.2013.01.010
http://dx.doi.org/10.3969/j.issn.1000-7075.2013.01.010
http://dx.doi.org/10.3969/j.issn.1000-7075.2011.05.015
http://dx.doi.org/10.3969/j.issn.1000-7075.2011.05.015
http://dx.doi.org/10.3969/j.issn.1004-2490.2007.03.006
http://dx.doi.org/10.3969/j.issn.1004-2490.2007.03.006
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.1007/s13131-017-1071-6
http://dx.doi.org/10.3969/j.issn.1000-7075.2013.01.010
http://dx.doi.org/10.3969/j.issn.1000-7075.2013.01.010
http://dx.doi.org/10.3969/j.issn.1000-7075.2011.05.015
http://dx.doi.org/10.3969/j.issn.1000-7075.2011.05.015
http://dx.doi.org/10.3969/j.issn.1004-2490.2007.03.006
http://dx.doi.org/10.3969/j.issn.1004-2490.2007.03.006
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.1007/s13131-017-1071-6
http://dx.doi.org/10.3969/j.issn.1000-7075.2013.01.010
http://dx.doi.org/10.3969/j.issn.1000-7075.2013.01.010
http://dx.doi.org/10.3969/j.issn.1000-7075.2011.05.015
http://dx.doi.org/10.3969/j.issn.1000-7075.2011.05.015
http://dx.doi.org/10.3969/j.issn.1004-2490.2007.03.006
http://dx.doi.org/10.3969/j.issn.1004-2490.2007.03.006
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.3969/J.ISSN.2095-4972.2013.02.015
http://dx.doi.org/10.1007/s13131-017-1071-6
http://dx.doi.org/10.3969/j.issn.1000-7075.2013.01.010
http://dx.doi.org/10.3969/j.issn.1000-7075.2013.01.010
http://dx.doi.org/10.3969/j.issn.1000-7075.2011.05.015
http://dx.doi.org/10.3969/j.issn.1000-7075.2011.05.015
http://dx.doi.org/10.3969/j.issn.1004-2490.2007.03.006
http://dx.doi.org/10.3969/j.issn.1004-2490.2007.03.006
http://www.scxuebao.cn

1880 KopE o R 43 45

Tt A S RGN T REARL[T]. KIERFER an artificial reef ecosystem in Zhangzi Island based on
AR, 2016, 31(1): 85-94. Ecopath model[J]. Journal of Dalian Fisheries
XuZ X, ChenY, Tian T, et al. Structure and function of University, 2016, 31(1): 85-94(in Chinese).

Present situation and future development of marine
ranching construction in China
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Abstract: This paper reviews the marine ranching researches in China since its construction, including
introduction of the background and necessity of marine ranching construction in China, and summarizes research
process, research content and current basic state of the marine ranching in China. At the same time, we reviewed
the research content and development process of marine ranching in foreign countries, especially summarized the
research experience of marine ranching in Japan. From their research on marine ranching, researchers of foreign
countries concluded that the ultimate goal of marine ranching construction was to restore its natural ecosystem.
The current researches of marine ranching in China were focused on their own construction of marine ranching and
the population restoration of the enhancement and releasing species. Although there were some researches about
the ecological system of marine ranching in China, most of them stayed in the primary research stage, without
depth and accuracy. Many research parameters of these researches were introduced from the results of other
research works, with no consideration of the differences between natural and artificial sea areas, and the regional
differences among marine ranching. The future focus of research work about marine ranching in China should be
concentrated on the food web and energy flow of marine ranching’s ecosystem, in order to promote the production
of marine ranchingand to provide a scientific basis for the study of natural nutrient channels between artificial reef
areas and surrounding waters for ecosystem construction.
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