
马尔维纳斯群岛海域阿根廷滑柔鱼资源丰度的灰色灾变预测
许子安,解明阳,陈新军

Grey catastrophe year prediction for the abundance index of Illex angentinus in the
waters near Malvinas Islands
XU Zian,XIE Mingyang,CHEN Xinjun

在线阅读 View online: https://doi.org/10.12024/jsou.20211203637

您可能感兴趣的其他文章

Articles you may be interested in

南极海冰变化驱动的海水降温效应对西南大西洋阿根廷滑柔鱼栖息地的影响

Effects of Antarctic sea ice variations-driven seawater cooling on habitat pattern of Argentine shortfin squid Illex argentinus in the southwest

Atlantic Ocean

上海海洋大学学报. 2021, 30(6): 1101   https://doi.org/10.12024/jsou.20210103284

雌性阿根廷滑柔鱼性腺发育阶段的脂肪酸组成及其变化

Fatty acid composition and its changes during sexual maturation in female Illex argentinus

上海海洋大学学报. 2019, 28(3): 409   https://doi.org/10.12024/jsou.20181202454

孵化季节对阿根廷滑柔鱼生长发育的影响

Effects of hatching season on the growth and development in Illex argentinus

上海海洋大学学报. 2020, 29(3): 374   https://doi.org/10.12024/jsou.20181202496

基于复合种群的阿根廷滑柔鱼资源评估和管理策略评价

Stock assessment and management for metapopulation of Illex argentinus

上海海洋大学学报. 2019, 28(3): 471   https://doi.org/10.12024/jsou.20180502322

基于不同阶数灰色系统模型的北太平洋柔鱼资源丰度预测

Prediction of abundance index of Ommastrephes bartramii in the North Pacific Ocean based on different order grey system models

上海海洋大学学报. 2021, 30(4): 755   https://doi.org/10.12024/jsou.20200202920

http://www.aquaticjournal.com/article/doi/10.12024/jsou.20211203637
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20210103284
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20181202454
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20181202496
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20180502322
http://www.aquaticjournal.com/article/doi/10.12024/jsou.20200202920


!"#$

! !"#$%&&""!'(''"()%("$'%(3 *+,#!(-!'('$./012-'('!!'()")#

ìíîïðxñ©ÑÀÁÂÃÄ���òn0óôõ¬öÓ

3456

! '('!%!'%(&555555

7856

! '(''%($%(#

9:;<

!

!"#$%&'(

!'(!467*(4(!$($"$

/01+23456'(

!!4*8!'(#&('"

=>?@

!

æ[�

!!44#%"&

9

&

Á=%A>

&

%ABCDEÃÁn

( 9%:;<=#>e;(&#4CUU-?1:

��=>

!

748

&9%:;<=#>/?@ABC0@12-AD2-?B

123

!

!

405

!

!

!"#

!!'!)!$

!!-

/00LQ, 0L+,,R

&

/0

5'(!)("$ '-

QLEFGHSTUV&:WX#$YZ[

&

/0

5'(!)("$

)-

!"KLEF\]2^%A_`

&

/0

5'(!)("$ $-

aFabXQLEFV&#$YZ[

&

/0

5'(!)(""

A

5

B

!

bôcdeD

!!""#$%('#()*(+,"

DQLfY0;

&

Dtu#wOP;u

&

�_\U�è9i50ÿc

bôcdeDo#wEJxy

(

bôcdeDGHÞÉXAðJ0L½¾¿¨oýþ

&

jIg�#6{D

\>

(

D�

&

ôÑ

!44&%'(!4

j\U�è9i5bôcdeDEF>gLÑ

&

¼²´©ªX��E@�

!?;H?@ YAV2B<HAWW1VH& ]LS9"

�¶bôcdeDGHÞÉ

&

Ôºðk

KO!!&!"

0x

&

~�6,oGHÞÉÞ6

jæz5ÁÀ

(

�í�\

&

bôcdeDGHÞÉÞj

!]LS9

Q�

! "!& H.

«

"

Ñ&>�

'('!''('3

�

'()3

j

&

GHÞÉ6j

!]LS9

U�

#3$ H.

«

"

Ñ&>�

'('$''('4

�

'()"

j

$

Þj7¿0xoTqå~èíD

!"-'!'I&

Tq���íD

(-!4)&

6j7¿0xoTqå~èíD

)&-"&"I&

Tq���íD

(-!44&

0xoÍ

ÉåZ»�qD"�

(

%AÕD

&

ðk7¿ÁÀ0x{ùQ0'�bôcdeDGHÞÉ¿¨ojæ

&

�Á

À�íSDbôcdeDMN>gIÁÂ�Ï:r

(

CDE

!

bôcdeD

$

GHÞÉ

$

ðk7¿ÁÀ

$ KO!!&!"

0x

$

\U�è9i5

FGHI$

! J 4)'-$555

!JKLM

! E

55

bôcdeD

!!""#$%('#()*(+,"

cQLfY

0;

+!%',

&

vw�!�UWQULo

)&iJj&'iJ

0ÿ

&

cü]tuÂºu_ÈD#wo;ux

y

+),

(

\U�è9i5

!O;=\<B;0,0=;BD0"

0ÿc

bôcdeDo#wçFEJxy

&

�0ÿbô

cdeDTqjE@�D

!!-4

A

H&

��gjæ

&

\U�è9i5Dtu�Ï�MD��o

!(I

+$,

(

bôcdeDGHXAðJ0L½¾

�ûü¿¨oýþ

&

�GHÞÉö�qbKoj

I¿¨

+&,

(

ré%A�\

&

0�ËÓÉ

!0A;

02VW;?AHA:YAV;H2VA& JJT"

+",

'

0TË�É

!0A;

02VW;?A@A<Z@H& JJR"

+#,

'

× Ò Æ

;

� � w É

!?@=1V1Y@[;& 30"2;"

+3,

»½¾Å[qöýþbô

cdeDGH�

(

�à

&

WX¼6

!EBH;V?H<?

10?<==;H<1B& EE+"

+4,

»ûüÅ[�ýþ½bôc

deDGH

(

!�à,ì~bôcdeDEJ

|^�!

+!(,

'

_`EJ�GHÞÉÁn0

x

+!!%!',

»z���l%A

&

�%Aþÿnh_�

bôcqnOPþ�V0þÿ

&

4�»

+!),

%A�

\U�è9i50ÿbôcdeDGHÞÉI

0�ËÓÉxIoð¥

&

�ü]6ôé�0ÿb

ôcdeDGHÞÉjÉ7¿ÁÀo%A

(

ðk¥³Â�Ih!?±,ìuå8:;

�

!43'

j3 

+!$,

&

§¨�ðkÁÀ

'

ðkðÎ»

%AB�

&

r�EF+,�ÿz5�hùoá

º

+!&,

&

�GHÞÉÁÀ

+!",

'

EF7¿jæÁ

À

+!#,

'

EJ^I�!

+!3,

»

(

�é,ì

+!4,

áºð

k¥³Â�~STL9eD

!I4A%&4A#,/%8*5*8+,"

�>i�Þ6jz57¿ÁÀ

&

<=�{ùoÁ

ÀKí

(

Å�

&

%&Ýºðk¥³Â�_oðk

KO!!&!"

0x

&

~\U�è9i50ÿbôcd

eDÞ6jz5+,ÁÀ

&

D�0ÿbôcde

DEFGHÁÂISTUV&�Ï:r

(

!5

��IB�

!"!#

­®�Ñ�Ö×÷�

55

bôcdeDoEF>gLÑ,)�EF³'

jn

+'(%'),

&

³'|ID

!44&%'(!4

j

&

³'��D



)

Í æ[�

&

»

#

\U�è9i50ÿbôcdeDGHÞÉoðk7¿ÁÀ

ÜjoE@��çF«L

&

¼²«j©ªg�

!]LS9&H.

«

"

�¶bôcdeDGHÞÉ

(

�çF

EJD

$#iJj&#iJ&&'iGj"$iG

0ÿ

!

û

!"

+'(,

(

½¾LÑDWX0`µ¶6y

&

,)É!!

"`:LÑ_`

! @HHY0#..B0<D?-1VZ.D;H;.0A;<?Ag

<BDA>."&

|I²ÉDj

&

²´D�ATBl;

(

G

!#

øùú

'

ìíîïð

(

xñTû

oü�l��ýþoü�

E-4"!#E1*D*1/2U0*1/20'S1*9-/10U0*1/20( U/,(=-;

>./0(=91,-./1/2S1/14(;(/,V./('EU>V(

1/2I3,(=>./0(=91,-./V./('EI>V(

!"$#

Hÿ!"

55

¹º

KO!!&!"

0x~\U�è9i50ÿ

bôcdeDGHÞÉz57¿ÁÀ

+'$,

&

<\U

�è9i50ÿbôcdeD

]LS9

çDúä

LÝ

&

ñD

Q

K

!$!!"&$!'"&3&$!("" !!"

<9ÝoP

)

�´L�_´L�cD7¿

<Fo/u #

!

�Tu #

'&

ÑúLÝ

Q

_Q� #

!

DU�#

'

oLÕDcøùF

&

Ñ�~áo|�Ý

s4o7¿¤Í9Ý

&

§

R!("

K

!S!!"&S!'"&3&S!."" !'"

<Ñ

R!("

¤Í9Ýz5Â1

&

  

KO!!&

!"

0xz57¿ÁÀ

(

ðkÁÀ0x

KO!!&!"

o'ÚB�:r&+

+!&,(

��� )

!("

!D"

D

$

!("

!D"

K

$

!("

!D

T

!"

$

!("

!D"

&D

K

'&)&3&. !)"

55

����íD

%

!D"

K

!

T

!

T

(2&%

!

P

(2&%

( ) $

!("

!D" !$"

0xoZ[ÝºòíåZ

'

wZíåZ��

��íFåZ

+'&,

&

òí�U

&

0xoÍÉ��

&

B

í�

3

�U�ù

&

Uèí�·

G

�Q�ù

(

0x

ÍÉåZ»�ô�

!

+!$,

(

�_ô&p¥L

|%|

!

(-)

|

&

0xSº�_OÍÁÀ

$

ô

(-)n|%|

!

(-&

|Sº�dÍÁÀ

(

~ßéo %

!D"

qU�

(-'&

ûÕD0xS5

&

�F�U�ù

$

~ßéo%

!D"

qU�

(-!&

ûÕD0xtJ{�w�

+'",

(

�

!#

óôr¤l#æç$n%&

B1@"!#H=(+-0-./,(0,1++3=1+8 .)4=(8 ;.2(*

ÍÉ»�

E??2V;?[=A\A=

"�

QA\A=W<V0H

!�

QA\A=0A?1BD

#�

QA\A=H@<VD

$�

QA\A=W1VH@

Bí�

!3"

N;V<;B?AV;H<1

(-)& (-&( (-"& (-3(

Uèí�·

!G"

J:;==AVV1VY100<a<=<H[

(-4& (-3( (-#( (-"(

'5

�í

$"!#

ÀÁÂÃÄ�\-´

>HWR

¬c

55

ôÑ³'��>l

!

û

'"&!44&%'(!4

j

'&

jI

&

\U�è9i50ÿbôcdeDg�#

6{QHé½\>ojI¿¨

&

�jTqg�D

44 $($-'3 H( '((4

jbôcdeDg�Èµ

&

V

D

) H(

�wCjg�Vä/m

&

J

'(!&

jtJ

È�

&

D

))' 3") H&'(!"

jg�)bT³

&

áé

' '4# H&

xwCjog�z*�µ­T

(

!44&

a

'(!4

jÍI

&

bôcdeD

]LS9

jTqD

! !!3-3(# H.

«

&]LS9

¿¨ìfIg�

¿¨ìf-%yÿ

!

û

'"&'((4

jo

]LS9

FÈ

U

&

VD

(-!$) H.

«

(

�wCj

]LS9

Vä/m

&

'(!&

j

]LS9

tJÈQF

&

D

) !$(-'!# H.

«

&

'(!"

j

]LS9

)bT³

&

áé

''-(3" H.

«

&'(!"

j¼w�

]LS9

z*�{µ­T

(

Iû

'

Sý

&

'((#''((3

jo

]LS9

�qøù

&

¹*jg�{

µ

&]LS9

»*�{�­T

&

úÅS�IôjçF

E«o�»éð

(

)$"



/ 0 0 L Q , , n

)!

o

G

$#!JJK&$L!J

·ìíîïðxñ©ÑÀÁÂÃÄ���òn�\-¬c

E-4"$#>1,+51/2>HWR.)!""#$ %&'#()*(+,1=.3/2S1*9-/10U0*1/20)=.;!JJK ,. $L!J

$"$#

æçöÓ'(

55

ôÑ7¿F/Tuo'Ú�í

!

/u7¿F

D

! "!& H.

«

&

Tu7¿FD

#3$ H.

«

"&

õöÞj

jæD

!444''(((''((#''((3''(!$

�

'(!&

j

&

�~áo|I9ÝD

&'"'!)'!$''(

�

'!$

6j

jæD

!44&'!44"''(('''(($''((&''((4''(!('

'(!"''(!#''(!3

�

'(!4

j

&

~áo|I9ÝD

!'''3'!('!!'!&'!"''''')''$

�

'&(

D�

&

�c

Ò Þj�6joÁÀ0x

#

ÞjÁÀo

KO!!&!"

0xD

Q!)"

{

))-"34

A>Y!(-')$)"

u

'3-"34

6jÁÀo

KO!!&!"

0xD

Q!)"

{

&#-&'#

A>Y!(-!$4)"

u

&"-&'#

7¿0xÁÀFI�YFxIoå~èí

ô�

'&

�_ Þ j 7 ¿ 0 x o å ~ è í D

!-'((Ij$#-4'$I&

Tqå~èíD

!"-'!'I$

6

j7¿0xoå~èíD

(-#)!Ij'3'-4!&I&

T

qå~èíD

)&-"&"I!

�

'"(

0xo���í'ÚF��

)

ßl

&

Þj7

¿0xTq���íD

(-!4)&

6j7¿0xTq

���íD

(-!44&

qU�

(-'&

Å�/RÒ oð

kÁÀtJ³'w�

(

�ðkÁÀ0xoéð:

L��

$

ßl

&

Þj7¿0x

%

{u

(-')$&

6j7¿

0x

%

{u

(-!$4&

Å�qSº�_OÍÁÀ

(

Æ|

&

�Bí�qU�

(-)&&

U�·èí

G

qD

!-(((&

q

Q�

(-4&!

�

$"&

Ò 0xoÍÉtJ"�

(

$"%#

)÷*·öÓ

55

ôÑ  o7¿ÁÀ0x

&

~�Þj�6j

z5ÁÀ

(

ÈwyÊÞjD

'(!&

j

&

T

)

]�q

³m7¿$<F~áo9=�cD

'3-&#')"-!(

�

$&-"!!

�

$"&

Å�6,�GHÞÉ�qÞjo

jæD

'('!''('3

�

'()3

j

(

Æí

&

ÈwyÊ6jD

'(!4

j

&

T

)

]�q

³m7¿$<F~áo9=�cD

))-4'')4-)"

�

$&-"3!

�

$"&

S=6,�GHÞÉ�q6jo

jæD

'('$''('4

�

'()"

j

(

$$"



)

Í æ[�

&

»

#

\U�è9i50ÿbôcdeDGHÞÉoðk7¿ÁÀ

�

$#

óôõ¬

CS'!%!(

æçöÓ+W,-+./00�12

B1@"$#'(*1,-9((==.=@(,<((/,5(:=(2-+,(291*3(1/2,5(,=3(91*3(.),5(CS'!% !(;.2(*

Þj9=

JAV<;=B2:aAV

ÁÀF

90H<:;HA

å~èí

MA=;H<\AAVV1V.I

6j9=

JAV<;=B2:aAV

ÁÀF

90H<:;HA

å~èí

MA=;H<\AAVV1V.I

c

"

3-3#& $#-4'$

c

'

#-"&3 '3'-4!&

c

!)

!!-'!$ !)-#$!

c

3

3-33# !!-(34

c

!$

!$-!"3 !-'((

c

!(

!(-)!) )-!)'

c

'(

!#-4(! !(-$4#

c

!!

!!-4"3 3-3((

c

'!

''-"!" #-"43

c

!&

!)-333 #-$!!

c

!"

!"-!!# (-#)!

c

''

!3-#() !$-43"

c

')

'!-#($ &-")$

c

'$

'&-!3# $-4$&

c

'&

'4-''3 !"-4!)

Tqå~èí

E\AV;ZAVA=;H<\AAVV1V

!"-'!'

Tqå~èí

E\AV;ZAVA=;H<\AAVV1V

)&-"&"

�

%#

3»425Õ+

B1@"%#>1*+3*1,(291*3(.)*(9(*2(9-1,-./

Þj9=

JAV<;=B2:aAV

��F

JYA?<W<?\;=2A

���í

N;=2A1W=A\A=DA\<;H<1B

6j9=

JAV<;=B2:aAV

��F

JYA?<W<?\;=2A

���í

N;=2A1W=A\A=

DA\<;H<1B

c

"

(-3))

u

(-(&$

c

'

(-&(( (-$'(

c

!)

(-$"' (-$!"

c

3

(-'&( (-#!(

c

!$

(-4'4

u

(-!#&

c

!(

(-3(( (-(#!

c

'(

(-#(( (-!!$

c

!!

(-4(4

u

(-(&&

c

'!

(-4&' (-'(&

c

!&

(-#)) (-!$4

c

!"

(-4)3

u

(-(33

c

''

(-#'# (-!&"

c

')

(-4&#

u

(-!!!

c

'$

(-4&3

u

(-!!)

c

'&

(-4"(

u

(-!!&

�

&#

óôõ¬

CS'!%!(

æç00CsÖ�öÓêë

B1@"&#'(*1,(2:1=1;(,(=01/2:=(2-+,-./=(03*,0.),5(CS'!%!(;.2(*

0x

O1DA=

&p¥L

!;"

*A\A=1Y:ABH?1AWW<?<ABH

Bí�

!3"

L10HAV<1VV;H<1

Uèí�·

!G"

J:;==AVV1VYV1a;a<=<H[

7¿$

];H;0HV1Y@AY1<BH

7¿$9=

JAV<;=B2:aAV

Þj7¿0x

*<0;0HAV:1DA=

1WZ11D [A;V

u

(-')$ (-'3& !-(((

_

(

!#"

'3-&#

_

(

!3"

)"-!(

_

(

!4"

$&-"!

6j7¿0x

*<0;0HAV:1DA=

1W=A;B [A;V

u

(-!$4 (-'33 !-(((

_

(

!!'"

))-4'

_

(

!!)"

)4-)"

_

(

!!$"

$&-"3

)5

Ó�I��

%"!#

ÀÁÂÃÄ���ònW§¨ª«¬c0

Cr

55

bôcdeDèé>ÓeÍd

'

>O2

'

É

>y]"T»�$

&

�Üy}oGH�<W�/

y}��g>oyd�

+'#,

(

Æ|

&

�GHÞÉ¿

¨ðJnÊBËÅÆoýþ

&

748»

+'3,

ôÑ

'(('

j

!%"

îUWQULbôcdeD>gL

Ñ

&

~bôcdeDEJ

']LS9

�!��I�Ó

oð¥z5���

&

ÕD

'(($

jµgo#wúÅ

cÅDçF0ÿ0�Óøù��

&

�Mj��

)j

$ q( ,̂KOETSQQ,̂

»

+'4,

ÕD

'(()%'(($

j

bôcdeDµgoúÅS�c

'(()

j

!(

îa

!'

î

&

\U�è90'o1b?ÿÕU0'Cª

�Ð

&

QX�MDÂ�CªÐ6

&

Â�éê·Q

&$"



/ 0 0 L Q , , n

)!

o

Q�m

&

Æ|%ASÕD]Cj�ÖÉ©ª�c

?ÿ�µgoúÅ

(

×ÒÆ

;

��wÉyùº�

©Ú0L>g�

&

Sº��¶X>¶·�on

»

&

-m>II»

+)(,

o%A&q

&'(((

jI

'((#

jo×ÒÆ

;

��wÉ{�

&

é¹�gs{ùo

bôcdeDEJ

(

WX0`µ¶6y÷WXQþ0`wÉ³

m

!&I

oþÿË^

&

Sº�çD÷lWX0`¿

¨oy;Q²Éûü¿¨÷ý

&

À�ö~0L½

¾�0L>·g>ðñDIñýþ

(

8]^

»

+)!,

-m%AUWQULbôcdeD

]LS9

I0`µ¶6yxIoð¥

&

ÕDWX0`oµ

¶6yöýþbôcdeDEJ��Æ­fo

­Ó

&

zGýþ�GHÞÉ�EJo�!

(

ôÑ

É!!"`:LÑ_`

! @HHY0#..B0<D?-1VZ.D;H;.

0A;<?Ag<BDA>."

�ÏoWX0`µ¶6yLÑ

&

w

��bôcdeD

]LS9

Þj�6jojæ��

!

û

)"&

&q0`µ¶6yT³|

&

çA�qµg

jæ

&

G0`µ¶6y/m|

&

A�q�gjæ

(

Æ|�0`µ¶6y\>#6ojæ

!'(('%'(()

j

&'(!!%'(!'

j

"&

�7¿jæux/ö�Ty

ö|I

&

ÝÌ\0`µ¶6y~bôcdeDGH

oýþé½yöo-wf

(

Êà

&

bôcdeDG

HÞÉIQ²ÉoQû¿¨��yöð¥

&

]RÊ K
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