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JRERE, N4 RIS R T Sk SR
il A=y~ RV SRR A AR

1 BB RARAC AT

SRS R AR RS LT A s K I )
SRS, XA AL T LLE i AR b R sl A
AR HEAT W b 0yl B RS e K Y
SR JE R JE V- R J7 ¥ 8l (El Nifio-South-
ern Oscillation, ENSO)* ' iJE#llf (La-Nifia)™'", E[}
PR T (Indian Ocean Dipole, IOD)! | KyfRE s/
¥l (Warm Pool/Cool Pool)™ ' db K PG sh/Abik
W sh/F 7 5 (North Atlantic Oscillation/Arctic Osc-
illation/Antarctic Oscillation, NAO/AO/AAQ)>* *3
KAV AR AR W Bl /K PG 7 2 AR A PR 3l (Pacific
Decadal Oscillation, PDO/ Atlantic multidecadal oscil-
lation, AMO) %1,

JEIR JE 1 R e W00 5 S WF 3l 5% 158 5% 1) e
KRBT 22— TR, JLRBIHER
RVEVTEE S| W i e =3 S DIEN [ = 8 LRI
B B BB JE SR > R e SRR I
A 18 KV v 3R 2R S U 38 6 IR (sea surface
temperature, SST) ¢ 1F H 0 sy, $rJe g4 )
RN AR E AR L RS SST 48 1E # 4F Ay
PR, TR e S S s FH IR B
%, WeRewsErEnr, RERXRFED. K
HB5 BN VR T AAAE I KN E SR TR G I,
THEBIHBRK MR ECR, HFR ENSO F44:,
FFEE ] [RIVE [l 2 Ry 3~7 40,

KPR 3 (PDO) 7 —Fh K #14
FFAm (20~30 4F 1 ) AR PR, =
BT RO B A B T =, X R
e B FZ AL X R K SRS 25
™, PDO WA H 5 e /R e AEE, 7
eI (fAH) Az QEAH), 5 ENSO Fi {41 ¢
F1T5r% Y], PDO ¥ 1] (B2 1)) B, A RF VAR
#8 SST i Ik (M /&), 78 b K F ¥ SST fi &5 (f
¥, JesR e 2 & A 7E PDO I, e il
F 2 kA1 PDO B, TEMIEURHFZ N
HOLF, JEREH e il) F 147 PDO B (%)
A A R T L R B R (A 1),

2 ARMRARAHEAERS Sk 2 AR KNI
e A R R

R ERZ TR AL (ORI PR AR I
Wi AR | A TR O 45 ) A AR 2 S
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fisheries ecological of cephalopod
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Fig.1 Mechanisms of climate events influencing

cephalopod fisheries ecology

B AR, 5w AR Y AR A AT
Sk sh A T A, AT b A R T A
X R PR B AR AL A AR A T4 BUSS, BEAE IV
b T A S o g
2.1 SETUSEHLELRMERNEIF

Sk RAAZ AR TR RN PR R AR AR 5 ]
PEARKRERE [ B T PR PR B 05 B o HA A A K
SO, 3R R AN AR /N ) S B R ZE 120
VPR BE IR AR A 3k 2 B B WA o = R
Ak, RS EUE Ko R AR

WFT 2B, 7R AT PR 8 T Rk iy 2 Ak
R R g, MR, AR RIS A
KEFR, HARKERMM, HBE m i
YN AT RE A A 4R (Chla)
WeRE Tk, AR/K IR IREE i A K e i5hg

SRR S5 R AR N AR S K
PEME R RN X R BN Y], iR
TRE S B IR, 2532408 (Dosidicus gigas) W
HLERE R 1997—1998 4R BRI iBF KA,
IR 4 e SV A SR Y 25 I Al R K S, 42
ARG B ZE 2000 4F A% K 2 1E 5 AR AL,
2009—2010 “FJEsR gm0 A LS,
TR JE Y 5 g 3o ) 25 2 i A 4R )N, OF
HeRFIZ AR 2 2012 4EP7, 2015 4EHFRFIL/R B
ARG, IR A IR R R,
RSB IEF AR/, FE4ERE/MARI E 2 2018
AELS T2 R Rk R K AR, RV RO TR 3
1 (Todarodes pacificus) 1 i 5 1E & 03 /)
JEsRE S R A, ROF VRS 2 i iR R A
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ARG WK™, PDO BRI HLJE R A AR, T
b K- 2 £ (Ommastrephes bartramii) B JJil 4 5
PDO W& WL JE 43 K s PDO & B /R e v 2
PEARE, ZEfa i PDO BRI /R JE W AF-10 I
KEN, X FRW] PDO VIR, PR IAEE KX £
MAR AR ERFIER, KN, 1 PDO B

Bf, WEEAREE I X R A KORFMAE R, Ak
ARG, AR, e BRAE 1 B R i
VORI S B (Sthenoteuthis oualaniensis) B35
EE AR, ME IR JE U A 03 Wl 4 558 1F 5 4F 4y
ANEER G YU B 5 N SR e IR ATE A 4 3
N, JEIREIEFER BRI EER 1),

x1 FERIBETKEXRAEEKIFR
Tab.1 Growth condition of body of cephalopods at different temperatures

IR TiEN SIS STk
temperature species growth condition references

7L B A 755 4 473 XEM D gigas R AR 22, A A T [24-26]
years of higher temperature .

KVFEFEZE M T pacificus [30]

FE 0. bartramii [31]

F Y508 S oualaniensis [35]
KU P R AR AR SERM I S. lessonianas B AA A KRBT, B A SR 35K [36]
years of lower temperature

BOCRIMSW L. noctiluca [37]

FICH S L. opalescens [38]

A 5 I A A /NIRRT 52 £ K i
ARl VR PRI B AR, 1A TR A
PR REMEY, KPS BOtER S
WEET RN FLOGAR 2 I 2 B AL, #
W, (Loligo vulgaris) 275 £ FF 1) 22 A K 1 iR 2
W E A, ERAER FENERIRER
AT, F 0T B AE 7 200 82 Fk
AT ETARSR, (HAD T EY R E
FRAE R B AR RAKIHANT AR,

REMEYFREYRE T k2N
AR IS /INB e S g R s e B SR, WK
BB ARy, R X Chla ¥k I
WA 18k, PR A B2, A TG 7R T
18 3k J2 2 A AR L8/ 5 T KR S B ) 440
31 Chla Y& B2 FIWI 9 A 7= 1k var, RN R
R, Sk R IMARA A B G2 B AN [ A
B BB MEAERBEFTE -2 2ES, HE
3 e ) T P R B Sk 2 S ) R A R L A
2= (TR AR (AR A A L AsE ) 3 — R S A AR
XA R T Sk 2 SR XTS5 AR AL RNV A B AR
A rh 5L v B R T R A T s R
22 SETUEHILELXARSERKNTN

S AE A BN TR R BT R R AU
TR R, HAMR A KRR WA B
S RE 0T PB4 A5 R G AR Al A PR B it

TRRVE PR I B AR A X Sk R R 2 ZUME A K
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AR BCIURBFAE BB R0 o R PRI I BE AR
SREHE AR, HRRSUEEAgE%, 0
BB RARCR™, LR IEHES S, PEACENEEVE
3R RS DO N el TR e I TR WA N
BE & R IR AL IS H 25 )™ F, oK P pH (Y
1R 25 W JZ BCAR 2 (Doryteuthis pealeii) B B-f
AR, IR R A ™, [EE, SST #
EEWAES, RSP Chla R, F
A S HAA AR SST 4R K, PDO
AW, 8 A0 IS A DN i A A A T G
PDO B, 155 S0 /INE PDO & /02 1 %
Az s 25 I ) A A A 3 1 I Y AR AR I i 5|
(R PR AL B 2 i K vh pH (E AR, a8
55 ) N e A A AR EE R AR

O EE YRR Z R AT, IRIEE
S b Sk R 2R AR R b R IR PR BE B Rl 2RI
Az RS 5 T e TR K sl Sk R S A R
Az i i A 100 B U R SR AL (T
sagittatus) > FIFLEI 72832605 B R A A Ko
WK BRSSP H S B KRR R 22
& 13, i, (Thysanoteuthis rhombus)[sﬂ 22 B Hi #8232
. (T. angolensis)™™ TERR KB P A BAZ I E KR
A BRI -B B SR (Martialia hyadesi)™ 1 ] 4 12
W KA (lex argentinus)® /)7 ZE WAL BE IR0 4 2
AL BEAAS ) A A R AT . A [ 3 S 2 A 1Y)
ARG K IR = AR Sl X BTV IR BT
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PO R I 75 4 < A . 50y N 7 R (3 4]
e PR ALL 5 AR KR IR B8 Y, SOt R
L5 T FIAR 5 A S TRV W Sl A A A 114 M)
PRA A AR IR AR 4 /K A 1 3 E AR5 B
BOCRM SIEEY, 2220 M KV
A FIRHCH A (L coindetiil)™ MR R B
BUAIEIR A RS B — e G, ARG TERR
bR P S Sk R SR BRI A B EE A S
B, ATRES SEOLIRIG K B AT R A A IR,
B ARV, Femd R Ant, 20 7
AR UL B9 T N LA B WA A LR KRR B IR JE i
SRR, X AT RESE 1 T HLR SRR DK IR AR, i
Sl v A AR 7 O RE RS AR T i A ) I Y. 7K
Ot AR 2 W B S 7E S A RN A B, A
TR T 1S A AR A T A IV R4y AR R T 7 dul T
Wi, A HC R AR A 4K 8 1) 28 1 KL A S Bl 26 3 4
IITREAR A=A A AT B RE K o X R AL T RE
H TSk i S 1 A 3R e PR A A — i 1) Tk 2 3
P, T B B o v T R S A R S TR
PiE AR, AR AR ST 32 B2 AR
HETEAE 12 °C /K B ERIE BRI 22 /2 1 (Bathypoly-
pus sponsalis) 1) H /R A= K % (growth rate, GR) i
2% 7 °C Wy R G £ R W (B. arcticus) GR K
0.4%", 0 °C 1> K% /R 31 (Pareledone char-
coti) GR 4 0.1% 9, 1 A= 3 F #4471 ] 1G B
(Octopus joubini) GR 2k 5%, TGt K F 14 /K 3k g
%G 2),

#2 TRIRE TR EMIAEKE
Tab.2 Growth rate of body of cephalopods at

different temperatures

LLES WErC  ERKE/% SO

species temperature growth rate references
JAKIE 0. joubini 20 5 [64]
BRI R B. sponsalis 12 2 [64-65]
KL LW B. arcticus 7 0.4 [64]
WIRIER /R P. charcoti 0 0.1 [64, 66]

Forsythe™! 3 1 15 AU F0 I DA Oy, B Sk 2 26
TEFACSE AT 3 /> vp i 22 g #4010 T B A8 1k
AR/ 22 5, s X RS 0 s S i A G
Rt AR KRR o FRE 00 v, A i ] 45
SR L i) P 28 73 60 o A 05 ik B ) 40 4R A K A
PR AL TR IR B2 R B T Sk R 2R
BEE AR A TR, AR A I A E i e, A
T St LT B B 8 g — s B (8] 5 BT e T R 58 ] B 2%
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TIPR Sk A S PR R AR A A 3 IR B B AR =271
HE, IR R TP R B IR — % e >k
ARSI A R R ERAT BIER PR DAy ek g 114 3L 1)
R S BUREPE BRI B A T R BRI A AR K RE
T3, AT R ARG P A ™ X i 1
TE SRR IR TERT, S0 Sk SRR B
A A /I 32 B PR 3R A S i A il o ) T
PRI, LU FaEYita 2 N R i3t
PEH™,

3 ARMRARAC AN Sk 2 SR BT BRI

SARARAL A B IR IR ST I 1 R
PXT Sk 1L 2K 1) BB 1 LA S AT AR 3 TR A Y SR
HAR 2 T 20Ok R S A FH RE B 0 IE A A B 85 A B
I [B) R A A AR 22 575 7 Herpy, BRI v il BE
B 55 N Sk R AN [R] A 1 S B BLAY S5 )
AR AT RS2 B, Al 3E S iR A iy ol
R A, R RSS2, %Sk RIS BB
TR A TR

31 SEBUFEHITKRRMERAEFMN

R, 0B 5 R R AR B PE R Y
e AR AR BT[] A 3% 7 TR T 7K ) 32 £
FRAE BF I B A R A AR T B Y SST [F)
FES AR IO PR 22 401 FIRL [Q s 2 01 By A= i
JAR T, PERCGAVATY AR N, PERBRTT . 1997—
1998 4EJE/R SR v ], 2552t A PE A B,
PERCARY B AR AT, 2817 1999 4EH7Je Wi i I /K I
VUG, ZEF MMM Bl 5 2009—2010 4R
IRJEEINE],  HIEN 6 A 2532 40 DL/ N i
KARAT IR B M B B> 2015 JE/RJETEAEN],
PERR K B A ZE R A /MR R AL, R
2018 AFA PRI ) I B M LA A A T2

AR AR IR B [ 2 S B LA I |
25 k0 3 TG AEL 5 T R R A I 48 1
(Sepioteuthis australis)™ 024 A R BAAR ., PR LA
PRAIAS /N, VRGBT . IR KB BOL R
W, BRI PR IR K B B B R A bR
KRR R IR & B O B EGR T, X B R
foe 5 | A TR IR B W T s, ek R
FE P AR AT, MR RIS /) AR R
FINREY (3 3),

32 SEREUEHIKELXEENNEN
KR AE AT Sk AL B BB 1 AR AT AE 5 5
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%3 TEIRETFLEKMAME

Tab.3 Sexual maturity of cephalopods at different temperatures

A/mm  ZHECik

mantle length  references

e 2 A

higher temperature condition

IR 2T

lower temperature condition

JAt/mm S ICHR

mantle length  references

M T BER T sagittatus
FMEZFER  O. bartramii 350 [73

250~300 [56]

]
KPR BN TR T pacificus 130~147 [62]
XM D. gigas <300 [25]
S L. vulgaris 192 [77]

WROICTTREE T sagittatus 350~420 [56]
FEIKERE  O. bartramii 450 [73]
KFPERE R A I ANAIKEAE T pacificus 240 [62]
EFf D, gigas >550 [25]
WY L vulgaris 221 [76]

M), A S AT 1 S JB A AR A R IE ARy
EAEES, MRK/NVEL T B8O G ) A 7E
EES . WIFEKE R 24 °C Y, ZE5FEINIGEN
MEPEFSHERS (0. maya) MARZ , H/KIETHE 31 °C
B, AX 13% MMES 500530, B AR0N B
WD TR JE AT ) 25 22 0 1 08 ) B R,
P 7K B R 28 20 0 1) B 7 S W /K Bl N RS 1)
8~9 fF 250 @ Nk, ARUKIE R B R K
HTFRERAEFESHEE T, RKELEY
55 = B (%) B AH 7 A IR P00, ) 22 100 B B IR B LA
G, B FEE Bk R BT T R e N 2
INERET

3.3 SERTBUEHXKEREERANINE

IR % B 185X (gonad-somatic index, GSI) 4%
FEIA, 2 K S L ) A X A B A KA K
BT TR IR Ay A ) A YRR R I AL
FERT A B AT S T — gL, Bk IR
KRB BB, ARG EE S
PR LI R, (HBR KRR AR/ B R
TR, AR/ INR S TR AU R
RIIL, RIS B A AR (8RR X AR B A LU K RE 2
TRV IR BEAAR I 2 ) A5 T 4% A K- B (RIAE B R 58
AR, NS RIS X A BB AR
T LAY R, TE YA B = I RE £
G B AN NI N IR/ E R R a0 N3 R
TR Sk 2RI A FE A A KT LU MEE /N, A 2R
i 3 R 1 TRV PR B AR AR 3R AR A Y
S A QR G 1) ST L % DO ) 268 XoF A B 45 A 7K P AR 4
TR, 5 T AR X AR Bl 5 A K P fifH
HE A O R BUN HECR 22, MR R M HE
(1 B9 AR R AB B i Y 33k U I AE 4 BRAZ I 1Y)
HRN, MEEEKERENFE, k2K
A FEBE AN 3, o % A 5 45 AR X D
PR T AR 57
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4 AR AR R K S YA Sy
PERI S

SIRTUF TS LIRS

SRR AT, T KR X Sk 2
JEH) B 2 A A B0 8 4 1 29 S e ™, B
4 B S (AR R A P ) S0 B A il BE B SR O™
G e BARIELE T A S 22 B g™, IR
5 RE A5 42 52 T B S e 0 MUV i A 77 1) 5 8
L1 TP A i N5 N A (- i
R 2 RV I S TR I D 8 0 gl S A 9 I
i 8% 1 7%, AR B2 T BUR AR 1 AL
PR A T IR B, TR 3 REAS T A ) (A TR A X
BRI AR, H 2 S0 B U DK ORI 2R 1 A e
JIEEEL TR T ARSI T iR
BEMER T B ARG AR, B R SR A
KA R, ER, RPN
RBEBERE, FEERMBRERAN AT >
R B4

42 SETUEHLELDEXRNFIEK
A

Sk Rk A K 5 52 BV S A AR AL =R R R
IRBER MY LR R /IR Zh A A K R 5 i TR
Bl AR B VA O™, AR S K IR & 7
FOACAREL N, ARk J2 28 7 R AR 1 A ) 44
A K BORMAETEAR SRR S, B i A (H s 22
— BRI A R, g iR IR R AR KA T
BRI AAR, TR G, FLGAE S
YRR R R R, Hizx A ik =
PR AR A K e B TP AT R A K
T+ B2 40 55 FLOGHE S (D. opalescens)™™ |
& 5 W N EL S R R AR 2 (D. gahi)®™ 1AL
W, Ar R R R R A G AR S
T T LB R A S Y A AR A K R A A
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BEDL, A7, HEMARRITE R, A TGS R &
KR B L B AR S, A K T AR A
TR ) AR AR5

WRIR I & B B SR R, (AR
TR R SRS ER Y BRA R RRSY, s mrlid
AR IR Tk R R EE ™, KIEE
FiIoA 13~17 °C i, 8 SRR BS54 92%~96%,
KIRFHZ 19 °C B, iR AR T2 47%, &
V1 T v K I R TR A RO AR 5 T ) ARG 10
@i, WAL AR PSRN JER e v
{18 2 1 {2 A A A A PR R (R A T 6 T R,
KIBARTF 16 °C B}, ZRfaffiassE kB HBSH, K
MR 22~24 °C i, WRBR R B RE EH™,

FRAE B 0 W D AR LA AR AR T, I
BB /R e i SR IRERZ M, Ffafral
SEFREY SR TRAEZHREE . #E
T8¢ v K e ) BT AR A 3 2 fa g, R AL AR IR
HOR L A AR K M BT A A BRI AT,
A T i KR V3 ) A AT R R BB
AR, AR, KR B E B A )
MEFMEY, XS B L0 B R %
B, SEEAR 2 0 A A L DL A ) R A Y
WHAEOT , k2 FWRNG A A 2 B K R 1)
T v 17 e R N, B PN R G E R IR R R R
R, W A AR N TR
KPR, S 28 R AR T s R e
RO S A R AL R T (/) B
TEA AR (R HE 8 s *

43 SETEUEEHLERFHREELNHEA

Al

RS W RV VE IR AL R 5 3 & CO, R EE
AU pH FREE ik BB IIER , ERKER
AEAFIRGEE ™ CO, MRETFH B BN T, KA
L T 1 S i IOk B A G, A 0 T R A S
D, RG22 H BT B LA Y S R e S R
U, 13~14 °C W, BTG RN 92%~94%; 4
T TR A X, RS S R R R &
71%, HULFE e, oK AR pH E (5 CO,
TR EE ) L2 (A5 4l AR B A O iy ) T sy T Al BR ™

SEFERT, KRNI RS L
R B 34 52 B g 1 B 05 30k A8 Akl R I AN ) A B 1Y
2 OO0 R A VG R B RS
S, K B A= A S RN R A T s AR A ) 5 T
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TR, Sk R DR A I S X IR AL
T HUR Y B B A7 3] (paralarval stage)!'™'™, %
BB AL T i i ™ 1 AR A KRR F 51 KR
JE AR By B DI ARG 1010 PR H 2 IR Y 4 BR
TEVEARIE , BRINARLE Y ) SR 20 Sk R 2RI
GG R AR A A FER WS, 2R
R ok RAAF Bk, A CO,
W] BE 2 S BUE YRR A0 TR K,
SRR TS B, R AR AP,

ASEAVR P Y Y P 5 0L 3 R R A TR 2 T K
Ft, BFRMAREON R, WA,
i E IR AR 2 Bk R ST BUER T
ICE FR K Rl e R 25 S BOPE AR AT, R,
KR H B 2 451 R AL A f A2 35 B )
ToaARR, ER R R E T 2B,
{HAEFE T Z H BE+R 2 & 9 0 T i 2 T 4 Bk 1] . 38
IR Z T, AR R L AT B
BYREGE, WIS REY), e en
BF [A] A B hFE 2, BRI EEAL, B MR 5
) Sk JE AT TG R EE R 2 —1 3k
SRR B AE A AT S B Be 48 Iy v A P 5k B A
BRI E T HA KM RBUIRE, X =3
S AR BT RE S 1K ) I B AR TS, 1T 52
T AR R

5 R4g5REE

51 SREUEHNKERMEANNFRE
KIS

kI ATER, HAY Rk S 2 2R
A 748 Al = 1 5 | A 1 P PR B I 748 3l B 52 0
S S A UE A R A5 24 i A AR OGBS F 2
R, AT T A AR R A AR R X Sk
AR AR YR T BB R AR . Hoh, R
oA A5 | e B4 T o B3 T B AR A R i =k 2
RARR/INFIAER HE A B SCRE P R 22 — ety
L, BRI R A R T, R
Biz, AR THAMSEIAN BN, ERERE
P, Az R BRI T D g 1 26 2
(DA, Sk A 2 ) A3 i 5 A IR ) 7 — 7 T S 3
ZWN, Frgad m KR A 2 — B R Sk I
MR A AR, R 2 BRI B A w4
FERAM AT B RAES, 22 BRTIE, AR
AR ST, sk 2R/ NI
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A KRR 194 B DR R Y T Pt R S
PR
52 SERTAEMIKEREAERFERZN
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Abstract: Cephalopods are one of the most important fishery resources, whose fishery biological characteristics
are extremely vulnerable to changes in the marine environment. The ocean is the main storage carrier of energy in
the climate system. The changes of marine environmental factors in recent years were caused by frequent climate
change events, and have directly or indirectly influenced the fishery biological characteristics and even fishery of
cephalopods. Therefore, this study summarizes the impact of climate change on cephalopods from the three per-
spectives of reproduction, age and growth, and early life history, and put forward an outlook. The results showed
that the fishery biological characteristics of cephalopods were easily affected by the occurrence of climate change
events mainly through the marine environmental factors of temperature and primary productivity. At present, the
objecrts of relevent researches were mostly economic species such as Ommastrephidae and Loliginidae, and most
studys concentrated on the marine environmental factor of marine temperature. In the future, long-term marine
environmental data of other factors should be applied into the researches for impact of climate change on other
cephalopods species. The purpose of this study is to provide a theoretical basis for analyzing the impact of climate
change events on fishery biological characteristics of cephalopods, and to provide scientific guidance for sustain-
able development of cephalopod fisheries under frequent climate change events in recent years.

Key words: cephalopods; climate change events; fishery biology; reproduction; age and growth; early life history;
impact
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