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Tab.1 Summary of the productive survey of the economic squids in the three oceans from 2003 to 2017
VA ] S AL TR SEL plifeRa0 PEATE A BRIE SEHERE
Time of Implementing Investigation Investigation Investigation  Investigation Total Average daily
investigation unit ship parameters areas species stations/ /> catch/t catch/ (/d)
2003 459 7 14 F— IR T ﬁg%ﬁ%;i@?ﬁ O P P AL (20
BIPEH A FERE o L e o N~I18°N S8°E ~ B 102 210. 00 2.100
11 A4 H e Z;ﬁ'%‘é’um S (K50 m, 65°E)
A 581 t, 49837 &)
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2004 459 f 10 H— ‘t:‘?f@?kfﬂﬁi;*ﬁml E&u@jﬁ‘g%‘ GO AL 18 B PR P b o
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HL20 &)
KR WL W S 807 5 (4K 5403 BB ¥R VE L A
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Bl 52 5 (K715 m,  BFISMAE(37°30°S
2006 4E 4 21 {— LIKTRIEHNL B 1 336 1 §9HL 22 ~41°8,78°30'W
6 124 [ FILEEME AR &) 5 # ¥ A 8 5 ( K ~84°W;26°8 ~  ZEFf 55 790. 10 7.820
7 60.85 m, JIi{ 1 168 t, 30°S,76° W ~ 78°
4T &) W)
Frttal 52 5 (K715 m,  EFISME (2208 ~
;g%iifﬁnlazglﬁgi RIEK PR R HIIL MR 1336 t, 41 22 30°307S.75°30' W
2007 4 5 A 24 EI; Fmrl A RS /)5 # ;J:f il 8 F (K ~78°W;37°30'S E ] 124 890. 10 6. 840
TATH i 60. 85 m, AR 1168 t, ~41°5.78°30' W
4T &) ~82°W)
Bial 52 5 (K 71.5 m,
2008 4E 1 3 H— LGRS UL MMIAL 1 336 o, 9 0L 22 FRISRE (2008 ~
330 H,5 A2 H FLEEmIARL &) B & Fl 8 5 (K 24°30'S,74°30'W 2K 120 1065. 10 8.870
—30 H 7l 60.85 m, MI{7 1 168 1, ~82°W)
HHL4T &)
016 5 (K 49.2 m, A4
PR PR R A WL WAL 492 L 26 B FRHTIS RSN L,
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—9A12H 7 i W L970W) s
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42903 827 (K- 43.50 m, j4 T o =
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] m, S 254 1, T 5L W)
28 N)
41 827 (K- 43.50 m, 4
2012 45 47 He L%@Yé&‘k%;ﬂm WEfiz 305 t, FHYMT A 30 IR (379307 N
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Time of Implementing Investigation Investigation Investigation  Investigation Total Average daily
investigation unit ship parameters areas species stations/ /> catch/t catch/ (t/d)
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Fig.1 Investigation distribution of oceanic squid resources from 2003 to 2017
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2.1 RAKEEERRAKSEGERENXER
2.1.1  EPEEVEVEILRE L

2003 4 9—11 F 2 I L 2 766 B
B AR, K (Ly,, cm) JEE R 10. 6 ~54.0
em, SEFMAK AL H 22 ~36 em, 7 S5 70. 5% ,
o EPEAN AR IR TE B 10,6 ~54.0 em, P8
WA 29. 2 emy BEPEAS AR E S 14,2 ~
31.0 em, PR 22.0 em, #EHEAS R 5
TR (W, kg) LRI H W = 0.000 3 x Ly, >>"°
(R*=0.95,P <0.01) , HEEAMARI LR W=
0.002 3 x Ly, > °(R* =0.940 0,P <0.01) ,
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2004 4£ 9 J]—2005 4F 2 H {45 i ] R 4R
649 5 L AR A, R L2 16,3 ~ 56. 0
em, EH A4 28. 0 ~44. 0 em, [ S
70.51% ,Hod . MR K R 23.0 ~36. 4
em P IIHRH 27. 6 em; {4 5T & 5 F 0. 32 ~
1.43 kg, PR 0. 59 kg MEMEAMAIN K
JLE M 16.3 ~56.0 cm, FH KR 36.8 cm; {4
I R 0.08 ~6.02 kg, EI AN 1. 64
kgo BEME MR SEREXRRX A W=
0.000 05 x Ly, > ™*(R* =0.970 0, P <0.01) , ff
PR SE RN W=0.000 1 x Ly, *™ " (R =
0.910 0,P <0.01),

2005 4F 3—5 J i i el R 4R 208 B
WREAS, HTE R 17.8 ~59.0 em , - H 4
F741.2 em, LR 20K 28.0 ~54.0 em, 5 &
i) 85.81% ;1A & i [l 0.25 ~7. 15 kg, F
PR Ry 2. 55 kg, AR BT 4 0. 25 ~
4.50 kg, 7 SEHY 87.84% , MEMEAMANE 5 ik
R W=0.000 04 x L,,”""* (R =
0.96,P <0.01), etk MAK X R W =
0.009 1 xL,, "*"°(R*=0.9300,P <0.01),
2.1.2 BAHMEEFAM

2006 4F 4—6 J] A ] [a] LR AL 25 2 4 580
e, MR AR IR E Dy 24.0 ~55.0 cm, {4
K H31.0 ~43.0 cm, i 2 E) 82. 1% , A&
JEEEHR 0.50 ~5.80 kg, Lk B R 1. 00 ~
2.00 kg, 5 EEL1 66.0% . i SRR
F:W=0.046 693 x L,,**" (R* =0.971 5,P <
0.01),

2006 4F 12 §—2007 4 1 H .2007 4E 5—7
R BRI ) MR AL 2L L e A 430 2, HI
Fl ol 28.7 ~70.2 cm, EH S A 40. 4 em, {3
M 2HH 35.0 ~45.0 em, 5 8% 71.6% . K
TR 0.63 ~ 11.30 kg, 3444 F & 4 2. 00
kg, P # AR BT &y 1. 00 ~ 2. 50 kg, (5 S
75.6% MEVE HEPE AR B I 5 A i R OC R X
Sk W =6.208 2 x 1077 L, ° (R =
0.9713,P<0.01),W=1.082 5 x 10 ™*L,, ™'
(R*=0.977 5,P <0.01),

2008 4F 1—5 H R ZEF ML 550 J8,
HARPINAE R 21.1 ~83.7 em, F-H K H36.0
em, EH A K 4 0 30. 0 ~40. 0 em, & G
66.2% AKFRTEE M 0. 17 ~10. 20 kg, 3445

4 0.78 ke ML HR R K 0.50 ~1.50 kg, &
B O1. 5% o WA R0 E PR > A 1) IR 5 4 o i
KRR HIHN W=7.969 7 x10 L, """ (R =
0.9517,P<0.01), W =2.963 3 x 10 °L,, ™"
(R*=0.9341,P<0.01),
2.1.3  AHFAENAME 2L A

2009 4= 8—9 H Hy M ANy, 22T AFEAR )
Jif 30 Bl & 20. 0 ~ 44. 0 em, E [ 30. 5
em, L Bl K S 26. 0 ~ 36. 0 em, [ 5B
74.9% . PRBTRIEE R 0.20 ~2.20 kg, F-Hk
4 0.69 kg, fE AT 4 0. 40 ~1.20 kg, /i
B 77.2%, WK S5KBEEXEAXRD W=
0.000 1 x Ly, > ™*(R*= 0.787 4,P <0.01),

2010 4 2—3 J 8—9 AN, AT
SRR A AT 20. 4 ~42.9 em, PR [ K
4 30.6 ecm ALFJHE K 25.0 ~35.0 cm, 5 5%
4 80. 4% ;AR ETLE M 0.17 ~2. 12 kg, E-HI{E
iRy 0.70 kg, LA BT &y 0 ~1.00 kg, (5 &
B 87.2% o WEVEA RN SRR R AN
W=27035x%x10"*L,>™" (R*=0.868 7,P <
0.01) ,#EtEl W=1.788 2 x 10 *L,, > **(R* =
0.886 8,P<0.01),
2.1.4 JERFPHERRARE M

2011 4F 5—6 J] AR L MAEA 1 424
B IKTEE N 19.8 ~49.9 cm, EH K Ny 31.2
em, L #lA K o 33.0 ~41. 0 em, 5 5
70. 6% AT EFE Y 0.28 ~3. 15 kg, FH4K 5T
iR 1.43 ke, RFURTTE R 1.0 ~2.0 kg, 7 5%k
M72.1% , FaAKSERRELRL A W=1.6
x10 Ly, ' (R*=0.9492,P <0.01),

2012 4 5—7 AR AAEAR 1 940
B, llIEE S 21.8 ~49.0 em, EHIE K 35.8
em L F A H 33.0 ~43.0 em, 5 B EHY
76.96% KTt JLE N 0. 125 ~3. 4 ke, 4K R
iR 1.46 kg ARFURTTE R 1.0 ~2.5 kg, i 5%k
1)87.48% , MK SEmEIERA N W=
1.Ox10 7Ly, ™ (R* =0.943 8,P <0.01) ,
2.1.5  ZRORPIE TR 25 32 0 R0 05 15

2013 4 4—6 AR M 1 115 )8,
GYBTFI AN [RIPE S A [A) 3 6 R T o
A 4—6 J 4 FMEPEA 7 I 4 3 [ 43 51
$718.4 ~39.8 ¢cm 23.8 ~46.9 cm 9.3 ~49.5
em , AR 2H 4 5 24.0 ~32.0 ¢m . 26.0 ~
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34.0 cm F128.0 ~36.0 cm; {4 5 & 70 Bl 4 5~
0.22 ~1.80 kg.0.37 ~3.31 kg 1 0.02 ~3.90
kg, PLAAR T 5 41 43 5124 0. 20 ~0. 80 kg ,0.40 ~
1.20 kg F10.60 ~1.20 kg, 4—6 H A4
K JE 4514 21.8 ~39.8 ¢m . 19.3 ~40.8 c¢m Fl
9.4 ~40.6 cm, L H#PE K 4143 9K 22.0 ~30.0
cm 24.0 ~34.0 cm f128.0 ~32.0 ecm; KT E T
B4 51K 0.25 ~2. 17 kg, 0.35~ 1. 78 kg Fl
0.03 ~1.78 kg, {3 A BT 243514 0. 20 ~0. 80
kg.0.40 ~1.20 kg F10.40 ~0.80 kg, M 2L
fa (K ST ESER MW =1.64 x107°
Ly " °(R*=0.943 4,P <0.01),W =2. 32 x
10 7Ly, "’ (R* = 0.942 6, ,P <0.01) ,

B IR A TR A e A . A I A],
e R I TS Ly 13,7 ~33.8 em, fIL#
Ml K204 16.0 ~22.0 em, 5 %009 81.45% ; {4k
By [ 25 0.09 ~ 1. 30 kg, fL #5145t & 240 Ky
0.15~0.45 kg, 5 B9 80.67% . AR H Gy
B9 W SR B AN [F] ,4—6 A IR
AR 18.3 ~26.4 em 13.7 ~29.7 cm Fl 14.2 ~
33.8 em, {4 & 0 HE 4 W H 0. 24 ~0. 67 ke,
0.09 ~1.17 kg1 0.11 ~1.30 kg, Hfa 514k 5
BLEREA R W =4.58 x107° L, """’ (R =
0.968 6,P <0.01),

2014 4F 4—6 J] A R 2L AR A 584
B, HIFH I 22. 0 ~47. 6 cm, Pl K
31.9 em, 3K R 26.0 ~35.0 em, 5 S
83.0% AR EE A 0.28 ~3.33 kg, FH1A& i
8 0.91 kg, LA 4 0.30 ~1.20 kg, 544
$87.2% o it SRR R AR W=1.0x
107°L,, > ™" (R*=0.901 9,P <0.01) ,

HORAE S L0 220 F2 , HMEE AR 7S R
H713.2 ~35.1 cm, FHAK K 19.6 cm, 37
KR 14.0 ~22.0 em, 5 5501 81. 8% ; IR il
o 0.06 ~1.98 kg, P34 ik 0. 32 kg, fL#
TN 0. 10 ~0. 40 kg, (5 BB 78. 4% , M
PEA NG R 11,9 ~25.4 em, SFHY K H
17.5 em AEHMIEH 12.0 ~22.0 cm, (5 8500
75.0% KB H 0. 04 ~0. 67 kg, F-H{k 5
W 0.24 kg, HHK 5EBEECRKX A W=
2.0x107°Ly, *"™*(R*=0.933 8,P <0.01),
2.1.6  JERFHE A0

2015 4F 6—8 J i £ ] ] R 4R S M A A
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565 J& , e A I Y B4 3l 16,5 ~ 51,6
cm f116.6 ~51.2 em, (3 i 2053 %) 2 30.0 ~
45.0 em 1 25.0 ~45.0 cm, 43 59 4 2 ¥cm
78.88% F186.42% , W Ml A~ 1A A 0T H ¥ L 4
124 0.10 ~3.88 kg F10.10 ~4. 50 kg, {5 #4AK &
HAL4 01,00 ~2.50 kg F10.50 ~2.50 kg, 4>
Sl i S 73, 60% F1 78.19% o i 5 A T
KRB HRHW =5.0x10 L, > (R = 0.918 0,
P<0.01),

2016 4F 4—6 J] 5 £ 19 ] L o 4 5% #4539
B, 4Bk g, A Ta) P il v 3 v 22 #000 i  A
BT AEA A F A R AR, 4 .5 H
F6 F A PR IR K S L 43 5 R 29. 3 ~ 38,6
em 27.2 ~45.0 cm A1 19.8 ~45.1 cm, {fF#fil K
ZH43 5 4 30.0 ~35.0 em.30.0 ~35.0 cm Al
35.0 ~40.0 cm; /&R EIEE 458 0.73 ~ 1. 62
kg .0.62 ~2.90 kg F10.22 ~3.48 kg, fi ik Fi
20435 K 0. 50 ~ 1. 00 kg, 0. 50 ~1.00 kg F
1.00 ~1.50 kg, HEPEREARAE 6 H B, HA K
JEREIHM 19.7 ~26. 4 cm, (3K 414 20.0 ~
25.0 em (R R R TEE M 19.0 ~58. 0 cm, {4k
Ji 410 ~ 0. 50 kg, MK S5 X RN
W=1.0x10"Ly,,> "™ (R*=0.897 4,P <0.01) ,
2.1.7  RPGHEH PR AR

2017 4F 5—6 H 4 M a], HoR L R ke AR
322 F2 . M HREPEAS AR IR SO 2 Dy 14,7 ~
43.5 cm 1 13.7 ~36. 6 cm, {37 K 2H 2 51 M
20.0 ~40.0 cm F120.0 ~30.0 cm, 4351 5 %
85.94% T 84.62% . W iV A 5T 53 [ 43 5
$70.06 ~2.66 kg F10.06 ~1.49 kg, i34k i
AR 0 ~0.50 kg F10 ~1.00 kg, 7051 5 %k
1) 59. 84% F1 68.72% .

ST WY AN TR P AN TR 9y 2 £ i
AR A ] e, S T Fe i K
FEloh 14.7 ~43.2 cm, JTCW] AR SR 4 5 1R T i
JEE N 0.06 ~2.06 kg, LA EL4H 0 ~0.5
kg, d7 EE 42. 03% , 6 F 22 i K3 [
15.4 ~43.5 ecm L3R 204 25.0 ~30.0 cm,
b BB 43, 86% 5 1R TR TG 0. 10 ~ 2. 66
kg, LHAR T 204 0. 50 ~ 1. 00 ke, (5 B4y
45.61%  HEVEAA,S A AR 13.7 ~
36.6 cm fHEAK4H M 25.0 ~30.0 cm, 5 2%
() 47.95% ;s IR JF BTG M 0. 06 ~ 1. 49 kg, {34
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RBTEE2H R 0 ~0.50 ke, 5 B 51 54.79% . 6 J
FAa AT E D 17.7 ~35.6 cm  fEHAMIHH K
25.0 ~30.0 cm, [ B EHY 51. 85% ; {45 2 7 [l
0,18 ~0.47 kg, LHARFT R 0. 50 ~1.00
kg, 5 S 66.67% o A 51 i o R R
W =2.0x10"L," " (R = 0.920 2,P <
0.01),

2.2 ERYELLERSER

2.2.1  HIEEAEPYILAR S S

2003 4 9—11 H i &I, a3k v &5 5
WEMELL R 93: 7 AR B 5 A R A 2D (H 43
AR, B A8 2 g 3 5 A T e 2 A o
3BT, 100N DL p 1 3, o A A M i DL IV
W12 3 100N UGB L T 39128 3 5 MEPE A,
FEAN RIS P S DA IV A R 5, 305 B0
80% . VAR I, 5 AR £ A AR, LAO ~ 2
R FEh S 63% . FEEREME W, L
Bt 3

2004 4£ 9 H—2005 4£2 H AN, #a5kY)
S L MR Ly 96 4 M A A Bk BB BE
DL~ IVHIR 3, o5 B 88% s MEEMARLL T
3, & 69.9% . 3 #r R IR, B4k
UL A2 Gl F, o050k 30% F132% o R
(1 E S LA R o 3, A SRR ™
Gigs

2005 4F 3—5 ANy, iKY 5 5
WEME LRy 100 4 AN [R] 243 J32 A 0P A0S 1 P R
PRGBS 76 15°N KT, 4 5
PERR R 22 Rk, LT ~ T 325 78 17°N
BT V3, P R B DA I IV 3ok £ H4R |
ERFELLS A G E, BB 63% , WAL
B, — M AE Ve SR, 15 R B £ AR B 0 R R
2.2.2 FRIMEELM

2006 4F4—6 JiHA Ny, Y h 223
WEMELL A 9129, 4—6 JT HIR], MEES R P PR B
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LB, SREFR TN LA 2 &, b
SELI 56.7% F122.0% .

2012 4 5—7 F A4 & B, a3y vh 52
HELE A 40. 60 1, PR R A EE 2R 7E T AN
10399, 20501 o A8 36. 1% Fi142.8% , R
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Fig.2 Annual catch of Chinese squid jigging fisheries from 2002 to 2017
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Fig.3 Annual number of fishing vessels for Chinese squid jigging fisheries from 2002 to 2017
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Productive survey and fishery for major pelagic economic squid in the world

CHEN Xinjun'??*, QIAN Weiguo'>**, LIU Bilin"*** | LU Huajie'**** FANG Zhou'***, LI Gang'*’"*

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China; 3. National Engineering Research
Center for Oceanic Fisheries, Shanghai 201306, China; 4. Key Laboratory of Oceanic Fisheries Exploration, Ministry of
Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract; Oceanic squid is an important marine living resource and has great potential for exploitation.
Chinese oceanic squid fishery began in 1989. After nearly 30 years of development, Chinese oceanic squid
fishery has become an important component of distant-water fishery and has become the largest in the world.
In the course of development in the past 30 years, through the cooperation of fisheries industry, education and
research units, the oceanic squid resources have been continuously investigated by using fishing vessles in the
three oceans, and some new squid resources have been continuously developed and utilized commercialy.
Therefore , based on the data collected by Chinese squid fishing vessel from 2003 to 2017, the paper analyzes
the basic biology, resource distribution of squid and its relationship with water temperature, and summarizes
the development of squid jigging fishery in China. The countermeasures and suggestions for sustainable
development of oceanic squid resources in the world are put forward. The study indicated that through a
productive survey of seven oceanic squid resources in the three oceans, including the Indian Ocean, the
Pacific Ocean and the Atlantic Ocean, four new squid fishing grounds have been discovered for the first time
in the world, and more than 10 million square kilometers of new fishing areas have been added. Tt is
estimated that the resources of the new oceanic squid are more than 5 million tons. However, due to the
limited time available for investigation and the limited knowledge of the newly developed squid life history
process, it is recommended that a systematic and scientific international cooperative survey, including age and
growth, population structure and life history processes, and migratory distribution based on hard tissue of
oceanic squid should be carried out. The research on high-precision fisheries forecasting, and assessment and
management strategy of oceanic squid resources should be also developed, which will help to realize rational
exploitation and utilization of oceanic squid resources in the world.

Key words: oceanic squid; three oceans; oceanic squid fishing; basic biology; resource and fishing ground;

sustainable development
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