H43 5 H T
2019 47 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 43, No. 7
July, 2019

X EHS: 1000-0615(2019)07-1678-13

DOI: 10.11964/jc.20181011504

IKE YN T R 7 IARGRIE

T &,

2,345
EB IEEP 7‘% )

(T ES

(1. L R E S 50 %0, LilE 201306;
2. bR FERN Y B, Bl 201306;
3. R RE, Bl TRERTR H 0, il 2013065
4. PR, REEMO IRl 8 R B S E s ie =, B 201306;
5. bR ERY, AORAESR R T R B ARG E, L 201306)

ME: KEFHBEHELITREXEENFHARANETEAL, EWEXFEXESWEFEIAH
MAERE G KRBT Z MR F, DA KB IR R Ao 2 s ARnEOR Bl
MPLAEBRTN ENELAEABETESREAACEOANBNRURA LG ER T
, CRSZMATAERUMER TAEDMEHFELHHTF T LR3I T ECE S
BARF B AU R MR WA, EIAH B R G2 3 AR B0 S T O kR R
ME, BHEFETERMZEAHRIXKAGHT . KXAFILER WA EE, &
MEARBETE GREFAMESNTINET SR T K E 3h 48 g 204 B 7 i W94 R
B, AM, REXRA T ERE, AR THXTEHZEE KL HRENA,
3M I ERAKES WS RNARTE, IAF K EESM I &N &
Hoit, BEFRNmE3M T E B Z B XX GAEH R dsh, XTI R A&
W, 3k E ST AT i VT R 8 R AT IR A AL R E AR A T B BB
KU K £ 45 Bl A; M REFEME; HIEEA; 2A#HA

FESES:Q178.1;S931.1

AW 2 BETE B8 2 T R BROKIR A S R
G T Mk P — A~ B 0 B A R, TR A R
JK A A W 14 0 i 3 A 5 2R B 2B W) 22 R D
B ERAR R X G K A A R SO
NER ATHD, AMTE RS MRIC AR HITE
KV (Salmo salar) B WA AT 5T HEA
20fE 28 i, L EOR B RO R R L TR
FoAR MO MR B Bk . AR FB, B
(7 of 03 A7 7 JAS PR 3R AN R 26 ) e 40k
W T A RO (M PR L BRI K ) el o3 A K ) Y
AN W LB S LB R Y AR, A
2% Rk SR AE B 3 o 000 A 7R A Ay % D A A X
T 7 2 AR 2 3 T, AR 22 g0 A 0 A R

Wi HHE: 2018-10-23  f&EIHHA: 2019-01-21
BHTE: EXK AR 54 (41876141)
BIE1EE: ¥ %, E-mail: xjchen@shou.edu.cn

http://www.scxuebao.cn

XRkPRERRS: A

BRI AR TP A B, A B
Fi L SE L Z R X PR AR A X A
W o3 A B8 9 A5 MR A B A 0 A B R T
BeAh, B TEY IR A SR ST R TR S & 1Y
B Z MG AR, B i T 3R AT BRI AR 2
[ (32 3R FOAR AT 32 4 ENIC AR A= W AR AL 2 ) A 1
SAE R, R A I K A A i A Y T T
EZ—o ASCAFRICE AR | 2T HE N R
A4 LR o A BB U R A W A 2 2 i Al
70 R 8 805 B E R AL 3R 20 A e DN 34 25
W, RGELER T KA B i o3 A AT 7 i
JEAG B, LAY S ) A T R O 2 AR S AF 5 4 1L B
wE%.


http://dx.doi.org/10.11964/jfc.20181011504
http://www.scxuebao.cn

74 Ty, S KRS A SO Gk 1679

1 AR SR

FRICH AR ZTEK A S ) B E AR 2 bR ic
AR R A S Bk b, SRSk A S
JERC I AR S R AR T R A RS M R
AT, ATTIFGR T X 68 28558 K A s i 1 A
WCAEEY, 20tk 20 2 i, FRic Tk kR g g ",
Frie i 32 22 4E H AE KRR . (Oncorhynchus keta)
KV BRI E (Brevoortia tyrannus) . K PE 8% (Ga-
dus morhua)=5", IF H., tric Jrik LR SMRIC I
FFEL #HA20 L LIS, KRB PRICH A &
WO R, R 20t A 70 R LIk, BT AR
W EEBEARE! . R i T A
Frac "Bl w1 A #E 8 4 46 6 (Thunnus thyn-
nus) 55 7K A B W) 25 Bl RUEE TR i BE S . A B
FH WG IR ARG R RS CE ROARIE ARl
2*1:'1[13]0

1.1 {&IMFRIE

PRAMRIC 3 B2 25 A 2R AL B AR SR L )
I 78 767K A2 2 ) B A b 3 7 K AR 3 ) B iR 5
AT IE, FRbnic AR ER S, R
CARI R AR L AR RS SRS B Tk

E ARSI 5T 1 R A FE R E R AR
WCYIFP RS B B L IR B, 7E201H 22 304FAY,
&, ARSNGB B R B4R S A L Fh
BER/NEAR L A FIBET e Ah 1A T T Y RSk
b1 ) MR Sh BRI 3 2240 56 ) B AR 2 9 (4L 0
Fr bR SO BURMRICEGR G . A B
BHRICSE )RR SN IR (DI % . BT IR 55)55
FhbRICH)FIEDIC 7 B8 Hoad R FURI BR M, 78
AFFRIC A 2E L RMBARAMF, FEEHFER
WY ENIC Iy, B DL E R ARG R 28 58
R A2 RO RIS, R BUbR C i BR A A
M U RN AR

BE & K AR AR IR SMRICEE TS R R, B
A AVEE I FRIE TR (international tagging programs,
ITP) [ 2022 204F AR IR B H T R sl Sr, ol
McFarlane®§ P51 28 1 S YN ] iy 42 46 f0 (R 47 % 0
SXTF R 9T PRt f1 28 AR 10 TR, LS RAF
5 R} (Scombridae) AR N 5 & 2 55 5 JE iz
Pk 7K AR B ) bR IC A 5 L TR & B SR 2 A
YETF et

1.2 HEF¥rid
20t 22 5S04EAR, HL F AR il 5 — IR WV 7

IKAEAE ARSI ST, X ARG B AR iy
RAEYFR 75 23 I (acoustic telemetry) /7 ¥ 75 H
FARICHE o i B R, B R e R i ()
Wk, 202890448, PR FRIC T EBN
B i3 28 AR Al 7 AR A7l b A RO IR 30 8
AR, BE RS, S TR AR v Y R A
g7 BRI, BERE DT . M — RIS
()R BREE . AT R IR, oK AR A I bRid Y
W5 b e FAR B B 58 T B, AR Hussey 55
i, L2042k (1995—20144F), FFH FHrid
HARME 5 4028 55 K AR Sh ) LB W) 2 ) SOk B i 2
AR B, FRATXT B AE T SCHR KL & 50 0E
TEWeb of Science', Lh“Electronic tagging” A &
R R T 1T 204F & 2 (9 SCHRBCRE (R H 1912018
FESH2H), S BLAH O SCHR B 52 90 3 nY 48 4K
IR EFHE ),

TER T35 T 0F 900 R A 1Y L AR i 4
AR AW I b, WF 5T % 3 W E EA Fh i 7
WEARTETRICAMA L e o ™, R I %
Y HL AR 0 H R S AR B S AT T, mAR
REZFE FRic BRI R REEME, H
ARSI . e AR A S i K AR A
I . SEBR I, 2x B2 R AR
LR T R — R GO C MRS, Brl
FER F AR e H R BT, R N 78 4 % B bR
WCHAR B P B 53 LA Bz bR e BOAR X 7K AR B 1 i
1520 77 R AE S

MWRIRTLIAE Y, KAESY R iR i sE
FEAEPEEE, mER, HAFEEZK, 7EWeb
of Science™, LL“HLFHric i AR L FR R bnii It L
Py Ry FEHATE R, ALK LindE"E2012
A FI A 9 5 2R b 12 42 AR X 529 B (Culter mongo-
licus)FET- bR iC W A R B 58, ] DL I 9 )
HL b 10 B AR A 5 7K A= 2 4 il i Y B R AR A0 A
DA SO Fipy A AR T E R R

TSRSk, B RN T R G4 T 3 i
e i 2K AR Bl i 43 A {5 BRI IE 7K
A B ) O AR B 28 D R PR B AR AL, A BRI 1Y
KR HEBAE T RIS #s B R W I % BV (the ocean tra-
cking network, OTN)I{%IliZ ¥4k i 7 d K . OTN
PRAt AR 2wl A fa K A SRR 2R BT B
OTNI X BT 7E 1 142 3 45 W i) ) 2 AT 25 1 00 14
A R R S RN T O € 1 [ B = =< & 14
I AR TRV (A2 )2 A A LA S A AT 5 v

http://www.scxuebao.cn


http://www.scxuebao.cn

1680 KorE ¥R

43 %

450
400 ~
350

300

y=T73.849¢002 7

250 R=0.9549

SCHRE

number of papers

200

150 126 126

, 100 19 10
100

so-H
0

148 151/

373

304 303/ ]
M pf 283

262 )i/ M
- g

173 125

19951996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 20122013 2014

A

year

1 JE206E(1995—20145F) A< FHrid” AT MM XK S 1B K
Fig.1 Yearly number of published papers searched by “electronic tagging” in theme in the recent 20 years (1995—2014)

2 oy AR AL TR

Fe T BOHE AR A FP S 43 A B Y (species distr-
ibution models, SDMs)/& W57 ¥ FIA B 8 2
] 5¢ R A 2 T H DY, SDMsH] & Sk A H A5
XFG R o3 A B (1 IS5 15 B A ) i ) 5 IR B s
T TR WS AG T I DARE S 04 T X s A 5
X G0k 1 58 PR %) O A BE L 45 R T DL fig R
FXE MBS ARG EESY AR R
P, HHT, SDMsCL#E) iz W FHTEK AE AW H 53
AR S AT S R, HBEE RS . 2T
] A K 0 R R RIS B SR L B AN B i, SDMEs
FE W) Tl A 257 A B AR 08135 43 A T T 32 T R
UH R G B P, A G SOk e R A I K
(3% T SCHk A 2 1Y SDMs I FH AF 5% 1T 2 % Elith %5 |
Robinson%5:5) [Ali, THRHLRL =AY UL A
3l 1 SDMsi 43 g B (F2 1y A Y fie 2 AL 2B — gk
FHOG Y 07 SCAR R AR T DL FE AR AR, 78
FeARJZ 1 FAEFE T SDMSTERL AR ZE i .

SDMsHYSEBL AT Z3  # L . B & . A
PG . BIRLGGUE A2 (8] F00 A L Y AEAL LR
Br, WRICE DL T DT 5T X G0 AR Ay A B,
HR A C A B 5 LR L A B SCRR B o AR AL AR
B9 2 AL FE B o3 A B0HE RN P B B0 1
£, WA oA B s T LLGE S LA R FE R TR

http://www.scxuebao.cn

KR BN B EAE A, i n] DL £ 4
o YRS BG  IUE R Be— ek
BOHE o3 S A OB A UE BhE , R T AR
FE (bootstrap), £t A% HE (B B i J5 v T 0F 5T
X} G 25 Rl TN o5& F SDMs Y S5 38 A5 B8 1 1 40
38T 7% Guisan 55| XI5 45,

1 % SDMSTE fili 1t A= 49 43 A 0l - iy fF 92 28
5, BT KANYIEsTE, SDMsTEKA S
o3 AR O A 5T b 2 T A W liE sl o ARG R
AR A KRR B X RS T T 25 SR s e, [ A
T 2 BRI E] Y LA o, ORI Z DR de iR
T AN )RR (7% T m & B0

2.1 SDMsFM L& f 33

Fukuda®"EERT JLA R DL 43 A 455 U 78 RN
[l #.(Thymallus thymallus)I0¥iE o A BWE5E T, L
BT N T2 W 2 (artificial neural network, ANN),
Fifi L 7% MK (random forest, RF)S5 45 AU [ty Fil ]
B ANNIEFS YA 200, %A . R
KA —A 248 1 1925 (A5 B I 5 31 53 Sh—
A EE R, JFU—@ i 4 Ry, IR
A EdEE B ANNTE 2L o & GBI 48
% (back-propagation) X} 4 Flt (1) 43 7 1% B #E 17 il
RN (SWo b 61T Pk 11 i N S i 7] SR M N U
MEHIEN T2\ R, ANNYE N H 7S A2


http://www.scxuebao.cn

74 Ty, S KRS A SO Gk 1681

x1 FEREFRIERAREMRS
Tab.1 Summary of the various tagging technologies and summary of their strengths, limitations and applications
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(Thunnus thynnus)* 3 £ 25 F13k & 25 (Cephalopoda)™”
S 7K A B A AT
32 RERMESH

UTAFR RS R 3 50 M a2 i L A K A
fy oy i i A% Sl ) HE I A T R, H Dk D B AT
250 . HLIRALZ1Y AR [ o 3% BN L S R 1 A
SURBR YRS, ETARGE TR, &Y


http://www.scxuebao.cn

74 Ty, S KRS A SO Gk 1683

W b AR E [ 3R i B A W 22 ek B
PRAE R A Rl A W) W 2 1A% g, PR BT
JoRT R B A A E B . X LEfE B I HORE T 4
G2 LR B ARRCR! T i B A
SRRV VAL PR E R R S5, B
OG5 B S A3 A i o A T P A 2
SURTIE AR A B AR R B, R AR S
IR A 2 ORI RS E R AL R R B R AT E, M
INBIE AP (R ) FT RE HF B0 8% el LAV

EAWT LI, BRARE R K HLIE(SCT)RE
% 12 B 7K A= 3h 0 B B S8 R A 7 K F (B
By as () 22 5), HAR ST R I RC & R B
B T RCHE™, DL R 2K CR A R R TR R K™
RIRTTE B, 5C" 2 HIRAE 78 A= W A (REAR) TR
UTHCIF . FRICJZ A2 P I i 28 Y
AR E Al 3R HE B (30" ) AT A1 S 8CH I A 280kh 5
FHR A8 75 A 1A CREAA) e 28 D ) kR VR R 2
e Blansd s w5 B bRt _E R 9 B 2 (Ba-
lanus) D1 7¢ 1 580" A8 A A (] He 4l H AR A 4y By 22
Dy B FNER FEFREE , X —T5 1% B 0 ] T fg £ )
FIEE 6, o3 AR WS R o BEARE IR IR LU A
(St ) I T 70l i £ 28 1) 3 A T 5 P A D AR
WA, MHHAER AR R IEE R,
SSrAE R FRIE 1 BT 0l e F 5 B A B2
o e FIASRE A2 2% 3 M i) LE MU ILR B R A
Worm, Hf . B B EORUIL SO AR
P ENIBE EUSE 0 SN i AT DO N2 S¥a 5.7/ B S Tiw (V25
HMEE RS T 2 1) i RS St AT e T

4 HEi5REE

B0 F AR AT DX A i 4 Fb RS A= 3 B BE A 3
Uipad REAEAT WO, RENS UL ML T AR T 4 Fh Y
Wi B 2k, R K AR B W I U A A AE A Y S IE B
R B, bRidH REEZERRICY RN
KAREEA, HAREMERIEA — & R T FT IR
TEUR B /0 A5 O, TTPE "HIOTNC Rl i 2 <7
JK A A AR IC O R R R R T S
Wl AR it A EVF R B 1R CE AR iC 4 Rl

MR R, BFRATLEE . FlSER .
EHRREE, DS E R S EA,

PRI R o e R e TR (R 7/ R I B2/ 16
[ R G AR 1Y bR 0 AF 580 30— 28K AR S b
IO B AR R, JUHE B 0 5T XS R A
X Il 9 90 00 T 9 ) K A G AR . A

Prpmic e AR RIOT A AR rh, i 2 T
PRICHI I G — MBS HEAL | A 25 0m 10 1 R IR 2 36
BEbRCW 5 T WSS HERR . PEAE EAE
R BE B AL S [ RN eAh, Fric P xdbric ¥ #h
A BET AR AT S R TR A R RO T
TEA 24 2 W AN B KR A T 40, Feid
Yy Ao B 3t DR R LR AR SC M S Y B A B 4 5
IEEAR AR o

UTAEA, A=W oA TUNAR R A K A= B P v e
3 A BRSO Y N R, R K AR AR )
ARG R E SRR BRI T RS, (2
Bt 35 0T 9 19 TR AR BV HE S 10 52 5, o T e —
LR 555 b Al 0 A R ) T 0 RS 2 ) A A
TRA S0, T e A A AR S 98 T B 5 R0 22 0k
TR R AR A W, B3 A N RE o8 A
Yo oAk, 0 A (B AR B A AR 22
AU T S Ay PR IE IR T X W O A R R, 22
W AR Z RS EARH], R R R O R
i) 2 F90 00 97 (W) B 5 14 70 A s m] DLt — 20 4
FFE Wy b B 0T 3 A 1 L

IR F 5 EYPUA AR P o R o &
Z IR A, S M R 0 3R 23 A I A A
i o3 A 0 BEAE FE Al o SEBRI R, — 7 1 H
A SE YR BT R — A B AR e
A H 2 B A B B (AR R A AR B PR B (an i
JEAER BRI o 53— 7 T FREE N1 5 A A
HA R TCR DI 5 R — ol i 52 50 = ) F 1
B B R SRR R A LA RIE NS FH
X W TR A R A PR R A X R T R DTG
SEBRFEE, LL Ky b R PR 58 AR AR 2 8] A A
i Je R A, A IR T AR A 2
S 93— A PR35 7 X e A v ot R TR Y A
AL i A T BRI TR B S AR N, 7R
PREE R ANERURE Y TR S CN T ) J B2t 5 vk
I 24 % R X e AR AR R . R, T
IR —BE 22 U ER (Y I 25 3 A CRLE ) 22 sh A1 R A%
PN EA, JCHIE X B 5T AR A B
TR (WSrAIBa)™ . Ik, S T AT 4R R A
5 A W A BB A MY R R, o
ZE R A

307 05 K AR A Wy I i o A BIF 5 R A T
H, JFHBAPEEE 14705k W T A
IR 7 NI e 7 IR LSRR % S el ST DN
OrHr, H R Z 3R TR RIS LRSS

http://www.scxuebao.cn


http://www.scxuebao.cn

1684 KorE ¥R

43 %

PRRIREH , A — LR Y J B rp A g S
BEAh, ATl BT IR A YR PE, ARSI oy
A i A T A 0 AR5 X6 G A i o A,
R A A A A ) M T 0 %, R R IX
FA AT B R B APE GE, KSETBOR
a2 HRAH 15 Xk G 7 i) 2 o) 4% v X e AR i oA P, AR
Y 5 18] P 87 By AR o A 1], ] g3 B I 4 45
Xt G A i et £ R0 A R

7K A 2y st 2 0 g o A O AT 5 R O K A A
PRI X B AR PSSR, X E s —
T BT R A5 K AR A R IR
B BUIR, AR BRG] AR T i
O3 AR BB 5 7 I S AR 42 U W) P S W R A 1
G, AT DA 7K AR A R A X ) R4
FHEAR IS S %

SE R
[ 1] Estes] A, Terborgh J, Brashares J S, et al. Trophic
downgrading of planet earth[J]. Science, 2011, 333
(6040): 301-306.

[ 2] Thrush S F, Dayton P K. Disturbance to marine benthic
habitats by trawling and dredging: implications for
marine biodiversity[J]. Annual Review of Ecology and
Systematics, 2002, 33: 449-473.

[ 31 McFarlane G A, Wydoski R S, Prince E D. Historical
review of the development of external tags and ma-
rks[J]. American Fisheries Society Symposium, 1990,
7:9-29.

[ 4] Peterson AT, Vieglais D A. Predicting species
invasions using ecological niche modeling: new ap-
proaches from bioinformatics attack a pressing pro-
blem[J]. BioScience, 2001, 51(5): 363-371.

[ 51 Williams P H, Aratjo M B. Using probability of
persistence to identify important areas for biodiversity
conservation[J]. Proceedings of the Royal Society of
London B, 2000, 267(1456): 1959-1966.

[ 6] Ikeday, Arai N, Kidokoro H, et al. Strontium: calcium
ratios in statoliths of Japanese common squid Todaro-
des pacificus (Cephalopoda: Ommastrephidae) as indica-
tors of migratory behavior[J]. Marine Ecology Progress
Series, 2003, 251: 169-179.

[ 71 Hussey N E, McCarthy I D, Dudley S F J, et al.

Nursery grounds, movement patterns and growth rates

of dusky sharks, Carcharhinus obscurus: a long-term

http://www.scxuebao.cn

[8]

[91]

[10]

[11]

[121]

[131]

[14]

[15]

[16]

[171]

[18]

[19]

tag and release study in South African waters[J]. Mari-
ne and Freshwater Research, 2009, 60(6): 571-583.
Rounsefell G A, Everhart W H. Fishery science: its
methods and applications[M]. New York: John Wiley &
Sons, 1953.

Jackobsson J. On fish tags and tagging[M]//Barnes H.
Oceanography and marine biology: an annual review.
London: George Alien and Unwin Ltd., 1970: 457-499.
Carey F G, Lawson K D. Temperature regulation in
free-swimming bluefin tuna[J]. Comparative Bioche-
mistry and Physiology-Part A: Physiology, 1973, 44(2):
375-392.

Delong R L, Stewart B S, Hill R D. Documenting
migrations of northern elephant seals using day
length[J]. Marine Mammal Science, 1992, 8(2): 155-
159.

Block B A, Dewar H, Farwell C, ef al. A new satellite
technology for tracking the movements of Atlantic
bluefin tuna[J]. Proceedings of the National Academy
of Sciences of the United States of America, 1998,
95(16): 9384-9389.

Papaconstantinou C, Zenetos A, Vassilopoulou V, ef al.
State of hellenic fisheries[M]. Athens: Hellenic Center
of Marine Research Publications, 2007: 369-375.
Woodbury A M, Ricker W E, Cottam C, et al.
Symposium: uses of marking animals in ecological
studies[J]. Ecology, 1956, 37(4): 665-689.

Casey J G. Transatlantic migrations of the blue shark: a
case history of cooperative shark tagging[C]//Stroud R
H. World angling resources and challenges: procee-
dings of the first world angling conference. Cap
d’Agde, France: International Game Fish Association,
Ft. Lauderdale, 1985: 253-268.

Kohler N E, Turner P A. Shark tagging: a review of
conventional methods and studies[J]. Environmental
Biology of Fishes, 2001, 60(1-3): 191-224.

Arnold G, Dewar H. Electronic tags in marine fisheries
research: a 30-year perspective[C]//Proceedings of the
Symposium on Tagging and Tracking Marine Fish with
Electronic Devices. Dordrecht: Springer, 2001: 7-64.
Hussey N E, Kessel S T, Aarestrup K, et al. Aquatic
animal telemetry: a panoramic window into the und-
erwater world[J]. Science, 2015, 348(6240): 1255642.

Hanson K C, Barron J M. Evaluation of the effects of


http://dx.doi.org/10.1126/science.1205106
http://dx.doi.org/10.1146/annurev.ecolsys.33.010802.150515
http://dx.doi.org/10.1146/annurev.ecolsys.33.010802.150515
http://dx.doi.org/10.1641/0006-3568(2001)051[0363:PSIUEN]2.0.CO;2
http://dx.doi.org/10.1098/rspb.2000.1236
http://dx.doi.org/10.1098/rspb.2000.1236
http://dx.doi.org/10.3354/meps251169
http://dx.doi.org/10.3354/meps251169
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1111/mms.1992.8.issue-2
http://dx.doi.org/10.1073/pnas.95.16.9384
http://dx.doi.org/10.1073/pnas.95.16.9384
http://dx.doi.org/10.2307/1933058
http://dx.doi.org/10.1126/science.1255642
http://dx.doi.org/10.1126/science.1205106
http://dx.doi.org/10.1146/annurev.ecolsys.33.010802.150515
http://dx.doi.org/10.1146/annurev.ecolsys.33.010802.150515
http://dx.doi.org/10.1641/0006-3568(2001)051[0363:PSIUEN]2.0.CO;2
http://dx.doi.org/10.1098/rspb.2000.1236
http://dx.doi.org/10.1098/rspb.2000.1236
http://dx.doi.org/10.3354/meps251169
http://dx.doi.org/10.3354/meps251169
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1111/mms.1992.8.issue-2
http://dx.doi.org/10.1073/pnas.95.16.9384
http://dx.doi.org/10.1073/pnas.95.16.9384
http://dx.doi.org/10.2307/1933058
http://dx.doi.org/10.1126/science.1255642
http://dx.doi.org/10.1126/science.1205106
http://dx.doi.org/10.1146/annurev.ecolsys.33.010802.150515
http://dx.doi.org/10.1146/annurev.ecolsys.33.010802.150515
http://dx.doi.org/10.1641/0006-3568(2001)051[0363:PSIUEN]2.0.CO;2
http://dx.doi.org/10.1098/rspb.2000.1236
http://dx.doi.org/10.1098/rspb.2000.1236
http://dx.doi.org/10.3354/meps251169
http://dx.doi.org/10.3354/meps251169
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1111/mms.1992.8.issue-2
http://dx.doi.org/10.1073/pnas.95.16.9384
http://dx.doi.org/10.1073/pnas.95.16.9384
http://dx.doi.org/10.2307/1933058
http://dx.doi.org/10.1126/science.1255642
http://dx.doi.org/10.1126/science.1205106
http://dx.doi.org/10.1146/annurev.ecolsys.33.010802.150515
http://dx.doi.org/10.1146/annurev.ecolsys.33.010802.150515
http://dx.doi.org/10.1641/0006-3568(2001)051[0363:PSIUEN]2.0.CO;2
http://dx.doi.org/10.1098/rspb.2000.1236
http://dx.doi.org/10.1098/rspb.2000.1236
http://dx.doi.org/10.3354/meps251169
http://dx.doi.org/10.3354/meps251169
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1071/MF08280
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1016/0300-9629(73)90490-8
http://dx.doi.org/10.1111/mms.1992.8.issue-2
http://dx.doi.org/10.1073/pnas.95.16.9384
http://dx.doi.org/10.1073/pnas.95.16.9384
http://dx.doi.org/10.2307/1933058
http://dx.doi.org/10.1126/science.1255642
http://www.scxuebao.cn

73 B 4, S KA AT T Rk 1685
marking Pacific lamprey ammocoetes with visual et al. Movement patterns and home range of wild and
implant elastomer, coded wire tags, and passive restocked Arapaima gigas (Schinz, 1822) monitored by
integrated transponders[J]. Transactions of the Ame- radio-telemetry in Lake Imiria, Peru[J]. Journal of
rican Fisheries Society, 2017, 146(4): 626-633. Applied Ichthyology, 2015, 31(suppl.4): 10-18.

[20] LinML,XiaY G, Murphy B R, et al. Size-dependent [30]  BEAAHK, BHEER, BR 7). PITARICAE BF A BN A iR il
effects of coded wire tags on mortality and tag retention HRR N BT[] B A s A4 4R, 2016, 37(2): 172-
in redtail culter Culter mongolicus[J]. North American 177.

Journal of Fisheries Management, 2012, 32(5): 968- Huang S L, Hu D F, Chen L. Study on application of
973. passive integrated transponder(PIT) in wildlife

[21] O’Dor R K, Stokesbury M J W. The ocean tracking individual identification[J]. Chinese Journal of Wildl-
network: adding marine animal movements to the ife, 2016, 37(2): 172-177(in Chinese).
global ocean observing system[M]//Nielsen J L, Arriza- [31] Furukawa S, Fujioka K, Fukuda H, et al. Archival
balaga H, Fragoso N, ef al. Tagging and tracking of tagging reveals swimming depth and ambient and
marine animals with electronic devices. Dordrecht: peritoneal cavity temperature in age-0 Pacific bluefin
Springer, 2009: 91-100. tuna, Thunnus orientalis, off the southern coast of Ja-

[22] Trudel M, Fisher J, Orsi J A, et al. distribution and pan[J]. Environmental Biology of Fishes, 2017, 100(1):
migration of juvenile chinook salmon derived from 35-48.
coded wire tag recoveries along the continental shelf of [32] Briggs A S, Hondorp D W, Quinlan H R, ef al.
western North America[J]. Transactions of the Ameri- Electronic archival tags provide first glimpse of bathyt-
can Fisheries Society, 2009, 138(6): 1369-1391. hermal habitat use by free-ranging adult lake sturgeon Aci-

[23] Miller M J, Able K W. Movements and growth of penser fulvescens[J]. Journal of Freshwater Ecology,
tagged young-of-the-year Atlantic croaker (Micropog- 2016, 31(3): 477-483.
onias undulatus L.) in restored and reference marsh [33] Epperly S P, Wyneken J, Flanagan J P, et al.
creeks in Delaware Bay, USA[J]. Journal of Experim- Attachment of popup archival transmitting (PAT) tags
ental Marine Biology and Ecology, 2002, 267(1): 15- to loggerhead sea turtles (Caretta caretta)[J]. Herpetol-
33. ogical Review, 2007, 38(4): 419-425.

[24] Stasko A B, Pincock D G. Review of underwater [34] Campana S E, Fisk A T, Klimley A P. Movements of
biotelemetry, with emphasis on ultrasonic techniqu- Arctic and northwest Atlantic Greenland sharks
es[J]. Journal of the Fisheries Research Board of (Somniosus microcephalus) monitored with archival
Canada, 1977, 34(9): 1261-1285. satellite pop-up tags suggest long-range migrations[J].

[25] Klimley A P, Voegeli F, Beavers S C, et al. Automated Deep Sea Research Part Il : Topical Studies in Ocean-
listening stations for tagged marine fishes[J]. Marine ography, 2015, 115: 109-115.

Technology Society Journal, 1998, 32: 94-101. [35] Mouton A M, Schneider M, Peter A, et al. Optimisation

[26] McMichael G A, Eppard M B, Carlson T J, et al. The of a fuzzy physical habitat model for spawning Europ-
juvenile salmon acoustic telemetry system: a new ean grayling (Thymallus thymallus L.) in the Aare river
tool[J]. Fisheries, 2010, 35(1): 9-22. (Thun, Switzerland)[J]. Ecological Modelling, 2008,

[27] Heupel M R, Semmens J] M, Hobday A J. Automated 215(1-3): 122-132.
acoustic tracking of aquatic animals: scales, design and [361 ZEEK, XK, X EE, 2. ko a2 e i gt
deployment of listening station arrays[J]. Marine and HER[T]. A2, 2013, 33(16): 4827-4835.
Freshwater Research, 2006, 57(1): 1-13. LiGQ,LiuCC,LiuY G, et al. Advances in

[28] Cooke S J, Midwood J D, Thiem J D, et al. Tracking theoretical issues of species distribution models[J].
animals in freshwater with electronic tags: past, present Acta Ecologica Sinica, 2013, 33(16): 4827-4835(in
and future[J]. Animal Biotelemetry, 2013, 1: 5. Chinese).

[29] Nuifiez-Rodriguez J, Duponchelle F, Cotrina-Doria M, [371 AW, A, SR, 2. ¥Fh o A i R LE i Ve

http://www.scxuebao.cn


http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/02755947.2012.711271
http://dx.doi.org/10.1080/02755947.2012.711271
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1139/f77-189
http://dx.doi.org/10.1139/f77-189
http://dx.doi.org/10.1577/1548-8446-35.1.9
http://dx.doi.org/10.1071/MF05091
http://dx.doi.org/10.1071/MF05091
http://dx.doi.org/10.1186/2050-3385-1-5
http://dx.doi.org/10.1007/s10641-016-0552-3
http://dx.doi.org/10.1080/02705060.2016.1152321
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.ecolmodel.2008.02.028
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/02755947.2012.711271
http://dx.doi.org/10.1080/02755947.2012.711271
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1139/f77-189
http://dx.doi.org/10.1139/f77-189
http://dx.doi.org/10.1577/1548-8446-35.1.9
http://dx.doi.org/10.1071/MF05091
http://dx.doi.org/10.1071/MF05091
http://dx.doi.org/10.1186/2050-3385-1-5
http://dx.doi.org/10.1007/s10641-016-0552-3
http://dx.doi.org/10.1080/02705060.2016.1152321
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.ecolmodel.2008.02.028
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/02755947.2012.711271
http://dx.doi.org/10.1080/02755947.2012.711271
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1139/f77-189
http://dx.doi.org/10.1139/f77-189
http://dx.doi.org/10.1577/1548-8446-35.1.9
http://dx.doi.org/10.1071/MF05091
http://dx.doi.org/10.1071/MF05091
http://dx.doi.org/10.1186/2050-3385-1-5
http://dx.doi.org/10.1007/s10641-016-0552-3
http://dx.doi.org/10.1080/02705060.2016.1152321
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.ecolmodel.2008.02.028
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/00028487.2017.1290681
http://dx.doi.org/10.1080/02755947.2012.711271
http://dx.doi.org/10.1080/02755947.2012.711271
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1577/T08-181.1
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1016/S0022-0981(01)00348-3
http://dx.doi.org/10.1139/f77-189
http://dx.doi.org/10.1139/f77-189
http://dx.doi.org/10.1577/1548-8446-35.1.9
http://dx.doi.org/10.1071/MF05091
http://dx.doi.org/10.1071/MF05091
http://dx.doi.org/10.1186/2050-3385-1-5
http://dx.doi.org/10.1007/s10641-016-0552-3
http://dx.doi.org/10.1080/02705060.2016.1152321
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.dsr2.2013.11.001
http://dx.doi.org/10.1016/j.ecolmodel.2008.02.028
http://www.scxuebao.cn

1686 Ko kAR 3%

TEA S5 TR0 1 B F i 50 0 R (0], 2 AR A5 244k, 2017, network models[J]. Marine Pollution Bulletin, 2013,
28(6): 2063-2072. 67(1-2): 177-186.
Yang X L, Yang C J, Hu C Y, et al. Application of [48] ChoiJ, Oh HJ, Won J S, et al. Validation of an
species distribution models in the prediction of marine artificial neural network model for landslide suscep-
potential habitat: a review[J]. Chinese Journal of tibility mapping[J]. Environmental Earth Sciences,
Applied Ecology, 2017, 28(6): 2063-2072(in Chinese). 2010, 60(3): 473-483.

[38] Elith J, Leathwick J R. Species distribution models: [49] Lek S, GuéganJ F. Artificial neural networks as a tool
ecological explanation and prediction across space and in ecological modelling, an introduction[J]. Ecological
time[J]. Annual Review of Ecology, Evolution, and Modelling, 1999, 120(2/3): 65-73.

Systematics, 2009, 40: 667-697. [50] Goethals P L M, Dedecker A P, Gabriels W, et al.

[39] Robinson N M, Nelson W A, Costello M J, et al. A Applications of artificial neural networks predicting
systematic review of marine-based species distribution macroinvertebrates in freshwaters[J]. Aquatic Ecology,
models (SDMs) with recommendations for best 2007, 41(3): 491-508.
practice[J]. Frontiers in Marine Science, 2017, 4: 421. [51]1 E&E. REAET a8 Bk S 5 S PG

[40] Pearson R G. Species’ distribution modeling for WH9E[D]. b b K2, 2015.
conservation educators and practitioners[J]. Lessons in Wang J T. Fishery forecasting and stock assessment for
Conservation, 2007, 3: 54-89. commercial oceanic ommastrephid squid[D]. Shanghai:

[41] Guisan A, Zimmermann N E. Predictive habitat Shanghai Ocean University, 2015(in Chinese).
distribution models in ecology[J]. Ecological Modelli- [521 BREE, #469, 55K, 5 ETHEIRARRENEFEK
ng, 2000, 135(2/3): 147-186. 1% 5 0 0 0 37 TR [0]. 7R 254, 2013, 35(1): 158-

(421 XD, 2%, A s, FH 5 A0 A/ o B0 S0 A Fh 164.

5] 4345 B 72 5 MR IR ], AEAS 4R, 2013, 33(22): Chen X Z, Fan W, Cui X S, et al. Fishing ground fo-
7047-7057. recasting of Thunnus alalung in Indian Ocean based on
LiuF, Li S, Li D Q. The review of methods for mapp- random forest[J]. Acta Oceanologica Sinica, 2013,
ing species spatial distribution using presence/absence 35(1): 158-164(in Chinese).

data[J]. Acta Ecologica Sinica, 2013, 33(22): 7047- [53] S8, BRooy, &S, 2T REHLAR MR T 55
7057. WTFFTLI]. B ATKFIKHE, 2016(11): 17-22.

[43] Guisan A, Thuiller W. Predicting species distribution: Wu J, Chen Y F, Yu S N. Research on drought predi-
offering more than simple habitat models[J]. Ecology ction based on random forest model[J]. China Rural
Letters, 2010, 8(9): 993-1009. Water and Hydropower, 2016(11): 17-22(in Chinese).

[44] Meynard C N, Quinn J F. Predicting species distribut- [541 GRBEP. HIRVT A AR A 0t 25 18] 2 A S 52 (R 1
ions: a critical comparison of the most common stat- FE[D]. MR ZRAEMlk K2, 2016.
istical models using artificial species[J]. Journal of Zhang X Y. Spatial distribution of forest vegetation and
Biogeography, 2007, 34(8): 1455-1469. its impact factors in Heilongjiang Province[D]. Harbin:

[45] Fukuda S, De Baets B, Waegeman W, et al. Habitat Northeast Forestry University, 2016(in Chinese).
prediction and knowledge extraction for spawning [551 AUk, R %, 2290, GLMAIGAMIE BT 58 7s 35 Vi fify
European grayling (Thymallus thymallus L.) using a RIS 5B T R R [T]. K72 24), 2008,
broad range of species distribution models[J]. Environ- 32(3): 379-386.
mental Modelling & Software, 2013, 47: 1-6. Zheng B, Chen X J, Li G. Relationship between the

[46] Garrett ] H. Where and why artificial neural networks resource and fishing ground of mackerel and enviro-
are applicable in civil engineering[J]. Journal of Com- nmental factors based on GAM and GLM models in the
puting in Civil Engineering, 1994, 8(2): 129-130. East China Sea and Yellow Sea[J]. Journal of Fisheries

[47] Lee S, Park I, Koo B J, et al. Macrobenthos habitat of China, 2008, 32(3): 379-386(in Chinese).
potential mapping using GIS-based artificial neural [56] W3 FETQRM. GLMMGAMIK T /RAAKE#E 5 i

http://www.scxuebao.cn


http://dx.doi.org/10.3389/fmars.2017.00421
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1111/j.1365-2699.2007.01720.x
http://dx.doi.org/10.1111/j.1365-2699.2007.01720.x
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1016/j.marpolbul.2012.10.023
http://dx.doi.org/10.1007/s12665-009-0188-0
http://dx.doi.org/10.1016/S0304-3800(99)00092-7
http://dx.doi.org/10.1016/S0304-3800(99)00092-7
http://dx.doi.org/10.1007/s10452-007-9093-3
http://dx.doi.org/10.3969/j.issn.0253-4193.2013.01.018
http://dx.doi.org/10.3969/j.issn.0253-4193.2013.01.018
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3389/fmars.2017.00421
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1111/j.1365-2699.2007.01720.x
http://dx.doi.org/10.1111/j.1365-2699.2007.01720.x
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1016/j.marpolbul.2012.10.023
http://dx.doi.org/10.1007/s12665-009-0188-0
http://dx.doi.org/10.1016/S0304-3800(99)00092-7
http://dx.doi.org/10.1016/S0304-3800(99)00092-7
http://dx.doi.org/10.1007/s10452-007-9093-3
http://dx.doi.org/10.3969/j.issn.0253-4193.2013.01.018
http://dx.doi.org/10.3969/j.issn.0253-4193.2013.01.018
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3389/fmars.2017.00421
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1111/j.1365-2699.2007.01720.x
http://dx.doi.org/10.1111/j.1365-2699.2007.01720.x
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1016/j.marpolbul.2012.10.023
http://dx.doi.org/10.1007/s12665-009-0188-0
http://dx.doi.org/10.1016/S0304-3800(99)00092-7
http://dx.doi.org/10.1016/S0304-3800(99)00092-7
http://dx.doi.org/10.1007/s10452-007-9093-3
http://dx.doi.org/10.3969/j.issn.0253-4193.2013.01.018
http://dx.doi.org/10.3969/j.issn.0253-4193.2013.01.018
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3389/fmars.2017.00421
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1016/S0304-3800(00)00354-9
http://dx.doi.org/10.1111/j.1365-2699.2007.01720.x
http://dx.doi.org/10.1111/j.1365-2699.2007.01720.x
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1061/(ASCE)0887-3801(1994)8:2(129)
http://dx.doi.org/10.1016/j.marpolbul.2012.10.023
http://dx.doi.org/10.1007/s12665-009-0188-0
http://dx.doi.org/10.1016/S0304-3800(99)00092-7
http://dx.doi.org/10.1016/S0304-3800(99)00092-7
http://dx.doi.org/10.1007/s10452-007-9093-3
http://dx.doi.org/10.3969/j.issn.0253-4193.2013.01.018
http://dx.doi.org/10.3969/j.issn.0253-4193.2013.01.018
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://dx.doi.org/10.3969/j.issn.1007-2284.2016.11.005
http://www.scxuebao.cn

78

Ty, S KRS A SO Gk 1687

[57]

[58]

[59]

[60]

[61]

[62]

[63]

g S fe B S SR SR B LA D). Lif: i
FER2E, 2012,

Wu 'Y P. A Comparison on integrated habitat index for
yellowfin tuna (Thunnus albacares) in waters near
gilbert islands based on QRM, GLM and GAM[D].
Shanghai: Shanghai Ocean University, 2012(in
Chinese).

Mo 22, HER. I H GAMASE Y 73 #r SRR A N 25 P 7
of G R A U 3 0 TR ORI RS R [ D] 1A 3
ik, 2007(2): 104-113.

Chen X J, Tian S Q. Effects of SST and temp-spatial
factors on abundance of Nylon flying squid ommast-
rephes bartrami in the Northwestern Pacific using
generalized additive models[J]. Transactions of
Oceanology and Limnology, 2007(2): 104-113(in
Chinese).

Li B, Cao J, Chang J H, et al. Evaluation of effectiven-
ess of fixed-station sampling for monitoring American
lobster settlement[J]. North American Journal of
Fisheries Management, 2015, 35(5): 942-957.

Porch C E. A numerical evaluation of GLM methods
for estimating indices of abundance from west Atlantic
small bluefin tuna catch per trip data when the data are
aggregated to minimize zero catches[J]. ICCAT Collec-
tive Volume of Scientific Papers, 1995, 44(2): 332-336.
Barry S C, Welsh A H. Generalized additive modelling
and zero inflated count data[J]. Ecological Modelling,
2002, 157(2-3): 179-188.

FRAEGIR, BEIEZ, ZEE N SCRA B[] AR,
2002, 29(12): 135-137, 142.

Zhang HR, Han Z Z, Li C G. Support vector machi-
ne[J]. Computer Science, 2002, 29(12): 135-137, 142(in
Chinese).

JE b BT S5 6r B Il VARD SR e RS 1 K
S A A S IR R LR A TR B L B DU S B B Vi 3
TEHBID]. L LipiERY, 2016.

Zhou J K. A comparison of integrated habitat index for
albacore tuna between quantile regression method and
support vector machine method: a case study based on
survey data in waters near Cook islands[D]. Shang-
hai: Shanghai Ocean University, 2016(in Chinese).
FLLAR, B, REE L. — 0T IR IHT (v 0017 FoT 00 ()
RE HCHE Ak BT R FE[J]. T SEALS A AT, 2009,
26(12): 4520-4522.

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

Yuan H C, Li Y, Xiong F L. Novel intelligent data
processing model for fishery forecasting[J]. Application
Research of Computers, 2009, 26(12): 4520-4522(in
Chinese).

Gutiérrez M, Swartzman G, Bertrand A, et al. Anchovy
(Engraulis ringens) and sardine (Sardinops sagax)
spatial dynamics and aggregation patterns in the
Humboldt Current ecosystem, Peru, from 1983-2003[J].
Fisheries Oceanography, 2007, 16(2): 155-168.

Guo C B, Lek S, Ye S W, et al. Predicting fish species
richness and assemblages with climatic, geographic and
morphometric factors: a broad-scale study in Chinese
lakes[J]. Limnologica, 2015, 54: 66-74.

LR, MEM, k&, 5 ET 0K BN EER R
P ST R R S U 7 TR (D] v R i K 2 2
%, 2012, 42(7-8): 53-59.

Cui X S, Wu Y M, Zhang J, et al. Fishing ground
forecasting of Chilean Jack mackerel (Trachurus
murphyi) in the Southeast Pacific ocean based on
CART decision tree[J]. Periodical of Ocean University
of China, 2012, 42(7-8): 53-59(in Chinese).

VR, S fte, WSy Wi o A AR T A R T
W ITIE[I). LEAZEHR, 2015, 35(2): 557-567.

Xu Z L, Peng H H, Peng S Z. The development and
evaluation of species distribution models[J]. Acta
Ecologica Sinica, 2015, 35(2): 557-567(in Chinese).
Allouche O, Tsoar A, Kadmon R. Assessing the
accuracy of species distribution models: prevalence,
kappa and the true skill statistic (TSS)[J]. Journal of
Applied Ecology, 2006, 43(6): 1223-1232.

Mouton A M, De Baets B, Goethals P L M. Ecological
relevance of performance criteria for species distribu-
tion models[J]. Ecological Modelling, 2010, 221(16):
1995-2002.

Raes N, ter Steege H. A null-model for significance
testing of presence-only species distribution models[J].
Ecography, 2007, 30(5): 727-736.

Campana S E. Otolith science entering the 21st
century[J]. Marine and Freshwater Research, 2005,
56(5): 485-495.

Elsdon T S, Wells B K, Campana S E, ef al. Otolith
chemistry to describe movements and life-history
parameters of fishes: hypotheses, assumptions,

limitations and inferences[J]. Oceanography and

http://www.scxuebao.cn


http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.1080/02755947.2015.1074961
http://dx.doi.org/10.1080/02755947.2015.1074961
http://dx.doi.org/10.1016/S0304-3800(02)00194-1
http://dx.doi.org/10.3969/j.issn.1002-137X.2002.12.038
http://dx.doi.org/10.3969/j.issn.1002-137X.2002.12.038
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.1111/fog.2007.16.issue-2
http://dx.doi.org/10.1016/j.limno.2015.08.002
http://dx.doi.org/10.1111/jpe.2006.43.issue-6
http://dx.doi.org/10.1111/jpe.2006.43.issue-6
http://dx.doi.org/10.1016/j.ecolmodel.2010.04.017
http://dx.doi.org/10.1111/j.2007.0906-7590.05041.x
http://dx.doi.org/10.1071/MF04147
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.1080/02755947.2015.1074961
http://dx.doi.org/10.1080/02755947.2015.1074961
http://dx.doi.org/10.1016/S0304-3800(02)00194-1
http://dx.doi.org/10.3969/j.issn.1002-137X.2002.12.038
http://dx.doi.org/10.3969/j.issn.1002-137X.2002.12.038
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.1111/fog.2007.16.issue-2
http://dx.doi.org/10.1016/j.limno.2015.08.002
http://dx.doi.org/10.1111/jpe.2006.43.issue-6
http://dx.doi.org/10.1111/jpe.2006.43.issue-6
http://dx.doi.org/10.1016/j.ecolmodel.2010.04.017
http://dx.doi.org/10.1111/j.2007.0906-7590.05041.x
http://dx.doi.org/10.1071/MF04147
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.1080/02755947.2015.1074961
http://dx.doi.org/10.1080/02755947.2015.1074961
http://dx.doi.org/10.1016/S0304-3800(02)00194-1
http://dx.doi.org/10.3969/j.issn.1002-137X.2002.12.038
http://dx.doi.org/10.3969/j.issn.1002-137X.2002.12.038
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.1111/fog.2007.16.issue-2
http://dx.doi.org/10.1016/j.limno.2015.08.002
http://dx.doi.org/10.1111/jpe.2006.43.issue-6
http://dx.doi.org/10.1111/jpe.2006.43.issue-6
http://dx.doi.org/10.1016/j.ecolmodel.2010.04.017
http://dx.doi.org/10.1111/j.2007.0906-7590.05041.x
http://dx.doi.org/10.1071/MF04147
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.3969/j.issn.1003-6482.2007.02.016
http://dx.doi.org/10.1080/02755947.2015.1074961
http://dx.doi.org/10.1080/02755947.2015.1074961
http://dx.doi.org/10.1016/S0304-3800(02)00194-1
http://dx.doi.org/10.3969/j.issn.1002-137X.2002.12.038
http://dx.doi.org/10.3969/j.issn.1002-137X.2002.12.038
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.3969/j.issn.1001-3695.2009.12.033
http://dx.doi.org/10.1111/fog.2007.16.issue-2
http://dx.doi.org/10.1016/j.limno.2015.08.002
http://dx.doi.org/10.1111/jpe.2006.43.issue-6
http://dx.doi.org/10.1111/jpe.2006.43.issue-6
http://dx.doi.org/10.1016/j.ecolmodel.2010.04.017
http://dx.doi.org/10.1111/j.2007.0906-7590.05041.x
http://dx.doi.org/10.1071/MF04147
http://www.scxuebao.cn

1688

Ko AR

43 %

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

Marine Biology: An Annual Review, 2008, 46: 297-
330.

Panfili J, Darnaude A M, Lin Y J, et al. Habitat
residence during continental life of the European eel
Anguilla anguilla investigated using linear discriminant
analysis applied to otolith Sr : Ca ratios[J]. Aquatic
Biology, 2012, 15(2): 175-185.

Milton D A, Chenery S R. Movement patterns of
barramundi Lates calcarifer, inferred from 87Sr/86Sr
and Sr/Ca ratios in otoliths, indicate non-participation
in spawning[J]. Marine Ecology Progress Series, 2005,
301: 279-291.

BB, XU, B e, 55 H U S A e £ 2R
WS RURFRE R 52 b S (D). A2 R, 2015,
27(7): 953-959.

Xiong Y, Liu H B, Tang J H, ef al. Application of
otolith microchemistry on reconstruction of migratory
patterns and stock discrimination in marine fishes[J].
Chinese Bulletin of Life Sciences, 2015, 27(7): 953-
959(in Chinese).

Thorrold S R, Jones C M, Campana S E. Response of
otolith microchemistry to environmental variations
experienced by larval and juvenile Atlantic croaker
(Micropogonias undulatus)[J]. Limnology and Oce-
anography, 1997, 42(1): 102-111.

Liu B L, Cao J, Truesdell S B, ef al. Reconstructing
cephalopod migration with statolith elemental sign-
atures: a case study using Dosidicus gigas[J]. Fisheries
Science, 2016, 82(3): 425-433.

Zumbholz K. The influence of environmental factors on
the micro-chemical composition of cephalopod
statoliths[D]. Kiel, Germany: University of Kiel, 2005.
Secor D H, Rooker J R. Is otolith strontium a useful
scalar of life cycles in estuarine fishes?[J]. Fisheries
Research, 2000, 46(1-3): 359-371.

&, B, BRI, S KU RILER IS H A i
P2 i AR A 2 i LT AR 2R, 2017, 37(8):
2788-2795.

Li M M, Jiang T, Chen T T, ef al. Otolith microchemi-
stry of the estuarine tapertail anchovy Coilia nasus
from the Anqing section of the Yangtze River and its
significance for migration ecology[J]. Acta Ecologica
Sinica, 2017, 37(8): 2788-2795(in Chinese).

T, FRELZ, TR, &, KL 1 H A 686 44 % -

http://www.scxuebao.cn

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

A JCRHISRXREZMHT[J]. L e K24k, 2013,
22(6): 821-826.

Zhang Y, Guo HY, Tang W Q, ef al. Elemental
SRXRF analysis of sagittal otolith of Japanese eel
larvae collected from Yangtze River Estuary[J]. Journal
of Shanghai Ocean University, 2013, 22(6): 821-826(in
Chinese).

S, BN — R, T8, %, ETEPMARH S
Ca bty Br T A £ 288 1 0 J T I s v 4 L <2 491
FET). M 51, 2011, 42(4): 512-520.

Dou S Z, Yokouchi K, Yu X, et al. Reconstructing
migratory history of fish using otolith strontium : calciums
ratios by EPMA: A case study[J]. Oceanologia et
Limnologia Sinica, 2011, 42(4): 512-520(in Chinese).
KEF. S B E AR ETT AR )] AR
224, 2011, 22(8): 2211-2218.

Zhu G P. Otolith microchemistry of tuna species:
research progress[J]. Chinese Journal of Applied Ecolo-
gy, 2011, 22(8): 2211-2218(in Chinese).

Michener R H, Schell D M. Stable isotope ratios as
tracers in marine aquatic food webs[M]//Lajtha K,
Michener R. Stable isotopes in ecology and environme-
ntal science. Oxford: Blackwell, 1994: 138-157.
Hobson K A, Clark R G. Assessing avian diets using
stable isotopes I: turnover of 13C in tissues[J]. Condor:
Ornithological Applications, 1992, 94(1): 181-188.
Milton D A, Chenery S R. Movement patterns of the
tropical shad hilsa (Tenualosa ilisha) inferred from
transects of 87Sr/86Sr isotope ratios in their otoliths[J].
Canadian Journal of Fisheries and Aquatic Sciences,
2003, 60(11): 1376-1385.

Zimmo S, Blanco J, Nebel S. The use of stable isotopes
in the study of animal migration[J]. Nature Education
Knowledge, 2012, 3(12): 3.

Fry B. Natural stable carbon isotope tag traces Texas
shrimp migrations[J]. Fishery Bulletin, 1981, 79(2):
337-345.

Schwarcz H P, Gao Y, Campana S, et al. Stable carbon
isotope variations in otoliths of Atlantic cod (Gadus
morhua)[J]. Canadian Journal of Fisheries and Aquatic
Sciences, 1998, 55(8): 1798-1806.

Cherel Y, Hobson K A. Geographical variation in
carbon stable isotope signatures of marine predators: a

tool to investigate their foraging areas in the Southern


http://dx.doi.org/10.3354/ab00414
http://dx.doi.org/10.3354/ab00414
http://dx.doi.org/10.3354/meps301279
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.1007/s12562-016-0978-8
http://dx.doi.org/10.1007/s12562-016-0978-8
http://dx.doi.org/10.1016/S0165-7836(00)00159-4
http://dx.doi.org/10.1016/S0165-7836(00)00159-4
http://dx.doi.org/10.1139/f03-133
http://dx.doi.org/10.1139/f98-053
http://dx.doi.org/10.1139/f98-053
http://dx.doi.org/10.3354/ab00414
http://dx.doi.org/10.3354/ab00414
http://dx.doi.org/10.3354/meps301279
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.1007/s12562-016-0978-8
http://dx.doi.org/10.1007/s12562-016-0978-8
http://dx.doi.org/10.1016/S0165-7836(00)00159-4
http://dx.doi.org/10.1016/S0165-7836(00)00159-4
http://dx.doi.org/10.1139/f03-133
http://dx.doi.org/10.1139/f98-053
http://dx.doi.org/10.1139/f98-053
http://dx.doi.org/10.3354/ab00414
http://dx.doi.org/10.3354/ab00414
http://dx.doi.org/10.3354/meps301279
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.1007/s12562-016-0978-8
http://dx.doi.org/10.1007/s12562-016-0978-8
http://dx.doi.org/10.1016/S0165-7836(00)00159-4
http://dx.doi.org/10.1016/S0165-7836(00)00159-4
http://dx.doi.org/10.1139/f03-133
http://dx.doi.org/10.1139/f98-053
http://dx.doi.org/10.1139/f98-053
http://dx.doi.org/10.3354/ab00414
http://dx.doi.org/10.3354/ab00414
http://dx.doi.org/10.3354/meps301279
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.4319/lo.1997.42.1.0102
http://dx.doi.org/10.1007/s12562-016-0978-8
http://dx.doi.org/10.1007/s12562-016-0978-8
http://dx.doi.org/10.1016/S0165-7836(00)00159-4
http://dx.doi.org/10.1016/S0165-7836(00)00159-4
http://dx.doi.org/10.1139/f03-133
http://dx.doi.org/10.1139/f98-053
http://dx.doi.org/10.1139/f98-053
http://www.scxuebao.cn

78

Ty, S KRS A SO Gk 1689

[911]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

Ocean[J]. Marine Ecology Progress Series, 2007, 329:
281-287.

Begg G A, Weidman C R. Stable §"°C and §'*O isotopes
in otoliths of haddock Melanogrammus aeglefinus from
the northwest Atlantic Ocean[J]. Marine Ecology
Progress Series, 2001, 216: 223-233.

Kerr L A, Secor D H, Kraus R T. Stable isotope (5"°C
and §"0) and Sr/Ca composition of otoliths as proxies
for environmental salinity experienced by an estuarine
fish[J]. Marine Ecology Progress Series, 2007, 349:
245-253.

Killingley J S. Migrations of California gray whales
tracked by oxygen-18 variations in their epizoic
barnacles[J]. Science, 1980, 207(4432): 759-760.
Killingley J S, Lutcavage M. Loggerhead turtle
movements reconstructed from 'O and "*C profiles
from commensal barnacle shells[J]. Estuarine, Coastal
and Shelf Science, 1983, 16(3): 345-349.

Kennedy B P, Folt C L, Blum J D, ef al. Natural isotope
markers in salmon[J]. Nature, 1997, 387(6635): 766-
767.

Zannella C, Adamo P, Opper C, et al. Isotopic and
elemental analysis of fish tissues for provenance det-
ermination[C]//Proceedings of the 19th EGU General
Assembly Conference. Vienna, Austria: EGU, 2017:
19.

Z S A, BN, 5. AT A AL R BORAE K IR
EERGHER RN I ZE& 2], 2005, 25(11):
3052-3060.

Li Z Y, Jin X S, Zhuang Z M, et al. Applications of
stable isotope techniques in aquatic ecological
studies[J]. Acta Ecologica Sinica, 2005, 25(11): 3052-
3060(in Chinese).

Torniainen J, Lensu A, Vuorinen P J, et al. Oxygen and

carbon isoscapes for the Baltic Sea: testing their

[99]

[100]

[101]

[102]

[103]

[104]

[105]

applicability in fish migration studies[J]. Ecology and
Evolution, 2017, 7(7): 2255-2267.

Sydeman W J, Brodeur R D, Grimes C B, et al. Marine
habitat “hotspots” and their use by migratory species
and top predators in the North Pacific Ocean: introduc-
tion[J]. Deep Sea Research Part Il : Topical Studies in
Oceanography, 2006, 53(3-4): 247-249.

Arkhipkin A 1. Statoliths as ‘black boxes’ (life
recorders) in squid[J]. Marine and Freshwater Research,
2005, 56(5): 573-583.

Zumholz K, Hansteen T H, Piatkowski U, et al.
Influence of temperature and salinity on the trace
element incorporation into statoliths of the common
cuttlefish (Sepia officinalis)[J]. Marine Biology, 2007,
151(4): 1321-1330.

Bath M G, Thorrold S R. Temperature and salinity
effects on magnesium, manganese, and barium
incorporation in otoliths of larval and early juvenile
spot Leiostomus xanthurus[J]. Marine Ecology Progress
Series, 2005, 293: 223-232.

Lorrain A, Argiielles J, Alegre A, et al. Sequential
isotopic signature along gladius highlights contrasted
individual foraging strategies of jumbo squid (Dosidic-
us gigas)[J]. PLoS One, 2011, 6(7): e22194.

MR ZE, bk, ol BEIR A P24 (M. bt R
fitt, 2017, 164-171.

Chen X J, Liu B L. Fishery resources biology[M].
Beijing: Science Press, 2017: 164-171(in Chinese).
Afonso P, Fontes J, Guedes R, et al. A multi-scale
study of red porgy movements and habitat use, and its
application to the design of marine reserve networks[M]//
Nielsen J L, Arrizabalaga H, Fragoso N, et al. Tagging
and tracking of marine animals with electronic devices.

Dordrecht: Springer, 2009: 423-443.

http://www.scxuebao.cn


http://dx.doi.org/10.3354/meps329281
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps07064
http://dx.doi.org/10.1126/science.207.4432.759
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1038/42835
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1071/MF04158
http://dx.doi.org/10.1007/s00227-006-0564-1
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.1371/journal.pone.0022194
http://dx.doi.org/10.3354/meps329281
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps07064
http://dx.doi.org/10.1126/science.207.4432.759
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1038/42835
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.3354/meps329281
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps07064
http://dx.doi.org/10.1126/science.207.4432.759
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1038/42835
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1071/MF04158
http://dx.doi.org/10.1007/s00227-006-0564-1
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.1371/journal.pone.0022194
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1071/MF04158
http://dx.doi.org/10.1007/s00227-006-0564-1
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.1371/journal.pone.0022194
http://dx.doi.org/10.3354/meps329281
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps07064
http://dx.doi.org/10.1126/science.207.4432.759
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1038/42835
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1071/MF04158
http://dx.doi.org/10.1007/s00227-006-0564-1
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.1371/journal.pone.0022194
http://dx.doi.org/10.3354/meps329281
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps07064
http://dx.doi.org/10.1126/science.207.4432.759
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1038/42835
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.3354/meps329281
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps216223
http://dx.doi.org/10.3354/meps07064
http://dx.doi.org/10.1126/science.207.4432.759
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1016/0272-7714(83)90152-X
http://dx.doi.org/10.1038/42835
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.3321/j.issn:1000-0933.2005.11.036
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1071/MF04158
http://dx.doi.org/10.1007/s00227-006-0564-1
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.1371/journal.pone.0022194
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1002/ece3.2017.7.issue-7
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1016/j.dsr2.2006.03.001
http://dx.doi.org/10.1071/MF04158
http://dx.doi.org/10.1007/s00227-006-0564-1
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.3354/meps293223
http://dx.doi.org/10.1371/journal.pone.0022194
http://www.scxuebao.cn

1690 KopE o R 43 45

Review of the research methods for migration and distribution of aquatic animals
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Abstract: Migration and distribution of aquatic animals have always been considered as the research hotspots of
aquatic ecology, and the aim is to understand the pattern of migration and the relationship between migration and
environmental factors. This kind of research plays an important role in the protection and management strategy of
aquatic animals. Monitor by tagging, prediction by species distribution models, speculation based on analysis of
microchemistry and stable isotope recorded in organism tissues are the three main methods and have widely been
used in the research aspects including species distribution under climate influence. The three methods consist of
many technological tools, models and test contents in its own method system respectively, but little study has
focused on the summary of these methods, and collaborative usage of the three methods has not received high
attention. So the three main methods for understanding migration and distribution of aquatic animals were
reviewed. Meanwhile, literature research on migration and distribution of aquatic animals using related methods
was introduced to some extent. The three methods were recognized as effective tools for understanding migration
and distribution of aquatic animals, and the present study has focused on the comparison among the different
means which were used in each of the three methods, but little research has displayed high value on collaborative
usage of the three methods. In addition, statistical analysis of catch can be used to know the migration pattern of
fishes and other fishery resources in fishery. The suggestions listed in this paper can provide good reference for the
research on migration and distribution of aquatic animals.

Key words: aquatic animals; migration and distribution; microchemistry; stable isotope; tagging; distribution
model
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