The 1985—86 foreign
and joint venture
squid jig fishery

around New Zealand

A. M. Atkins

New Zealand Fisheries Data Report No. 31
ISSN 0111-5332
1088



The 1985-86 foreign
and joint venture
squid jig fishery

around New Zealand

A. M. Atkins

New Zealand Fisheries Data Report No. 31
1988



Published by MAFFish
Wellington
1988

ISBN 0-477-08060-X

MAF Fish

MAFFish is the fisheries business group of the New
Zealand Ministry of Agriculture and Fisheries. It was
established on 1 April 1987 and combines the func-
tions of the old Fisheries Research Division and
Fisheries Management Division and the fisheries
functions of the old Economics Division.

The New Zealand Fisheries Data Report series con-
tinues the Fisheries Research Division Occasional
Publication: Data Series.

Inquires to:
The Editor,
Fisheries Research Centre,
P.O. Box 297,
Wellington,
New Zealand.



Contents

Seasonal summary of vessel-days fished and catch per vessel-day
Monthly summary of vessel-days fished and catch per vessel-day

Percentage frequency of the number of squid per tray by month

Seasonal summary of catch per vessel-day by mean bottom depth

from Japanese vessels

from Korean vessels

from joint venture vessels
their lighting capacity

their jig machine capacity

s e

Fig. 1 - Squid logbook return form ...
Introduction ooe ces
Table 1 - Catch by area and season and catch per vessel-day ...
Table 2 - Catch and effort data by nation
Table 3 - Catch and effort data
Table 4 - Catch and effort data
Table 5 - Catch and effort data
Table 6 - Number of vessels and
Table 7 - Number of vessels and
Fig. 2 - Total catch for the whole season
Fig. 3 -
Fig. 4 -
Fig. 5 -

by area .o cee
Fig. 6 -

by area see
Fig. 7 -

Monthly summary of catch per vessel-day by mean sea surface

temperature by area

Page

19

25

26



‘woy winai yooqbol pinbg 1| "By

Lokl
SOTT
ZAOHLIM V-4
BV s/o shex3z yo Taqunp
TTIOHM

~AftL -

*N9IS TV 0IaYY

wlfﬂg

w \B 2 3 - 2 A -

AV HIV3 133HS MIN ¥ L¥VIS

& Y4 ¥ X
TYVIOL | +IST [ 0ST-TOT | 00T~T16 | 06~T8 | 08-TL | 0L-T9| 09-IS | 0s—-TF | OP-T€ | O€E-TZ | 02-TT | OT-T Apz3 z9d prnbs jo zaquny
W -L
VATIV] AVY]
( Az w22le) Dhu)p (22t o) te
(A Toads) a9Y310 (ArToeds)’ 19430
Q.w (»ar\m.
{4 yIRYS prubs 18430
Ny ¥AL
C \ sndo3o0 prnbs moxxy
J47 3¢ b 2l li=
LHINYI Y3IGWNN (9%) HILWD 458. Ma
+HOLY)
<
\»gy 4 @ I, s/u 2 N\.EX w\.wwf\x\m , o . o
sinoy sInoy . - m&:q
IYbIN Aeg E ¥ & BB F woj3o0g 3s9MOT i w\ ¢ ¥
N g9 AL NOILDFIIA TANIVYIINAL Fx ¥ 19 RS
ONIHSIA AWIL anNIM aaads anIM qoVdNNS vAS HIJAa JANLIONOT qANLIIVT
‘NOTLVY3Id() ONIHSI4
¥ Mo ¥ Y e
Aea} U3UOK Keg

H3IVa




Introduction

New Zealand's arrow squid, Nototodarus spp., are among the most abundant
commercial species in the 200 n. mile Exclusive Economic Zone (EEZ) and are the
basis of a substantial jig and trawl fishery. The fishery is on two closely
related species of arrow squid, but because of their similarity no
differentiation is made in fishing or marketing operations. In 1985-86 it was
the second most valuable New Zealand fishery, with export earnings for the year
ended December 1986 of $64 million f.o.b.

The trawl fishery is centred mainly around the Auckland Islands and
accounts for about 45% of the total annual squid catch of 70 000-105 000 t.

The jig fishery is over a much larger area, from the North Taranaki Bight to
Greymouth on the west coast, from Cook Strait down the east coast to the Snares
Istands, and as far south as the Auckland Islands.

The jig fishery started with experimental fishing by a few Japanese vessels
in 1971 and has expanded to a current annual influx of 95-180 vessels from
three nations, in both foreign licensed and joint venture capacities. In
addition, there is increasing effort by New Zealand vessels. The fishing
season is from December to June, and the annual catch varies between 25 000 and
70 000 t. During the 1985-86 season, 97 vessels from Japan, Korea, and Taiwan
caught 27 754 t.

Data presented here are from squid jigging logbook returns (Fig. 1). The
1985-86 report is the sixth in a series of annual reports on the squid jig
fishery.

One vessel fished experimentally in the pre-season period from 7 November
to 5 December 1985 and caught 1 t. Summaries of these data have not been
included here.

For the purposes of these reports, the New Zealand region has been divided
into eight areas based on distribution of fishing effort, not on existing EEZ
management zones, which are less applicable to the squid jig fishery.

Table 1 shows catch in each area, percentage of total catch, and catch per
vessel-day for this and previous seasons. Data from seasons before 1980-81
have been divided into east and west coast values only, pending further
analysis.

Figure 2 shows the total catch (to the nearest tonne) for the whole season
by ¥%° squares.

Fishing effort has been measured as catch per vessel-day, where one
vessel-day is a 24 hour period during which at least some fishing took place.
Catch and effort data have been summarised in Tables 2-5 and Figs. 3 and 4.

Tables 6 and 7 show the 1lighting capacity and the numbers and types of
machines used by vessels. Data from seasons before 1985-86 will be summarised
in the 1986-87 annual report. '

Squid are sorted aboard jig vessels according to size and then packed into
trays and frozen. For the size analysis (Fig. 5), only data from Japanese
licensed and joint venture vessels have been used because only these vessels
consistently use standard 8.0-8.5 kg trays. (Of the total fleet of 97 vessels,
84 were Japanese or Japanese joint venture vessels.)

Figures 6 and 7 show average catch rates by bottom depth and sea surface
temperature, respectively, in areas fished.
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TABLE 6: Number of vessels™ and their lighting capacity, by vessel size,

1985-86

Vessel size (t)

250-350
Light power (W)
1000
2000
2001-2500
3000

Total

350-450
Light power (W)
1000
2000
2001-2500
3000

Total

450-550
Light power (W)
1000
2000
2001-2500
3000
4000

Total

*x Several vessels carry more than one wattage of 1ight. Data for 15

No. of lights
<40 41-60 61-80 81-100 101-120 >120
3 1 1 5 4 1
6 6 6 1 1 0
0 0 0 1 0 0
1 0 1 0 0 0
10 7 8 7 5 1
1 3 2 4 8 9
6 5 11 4 1 0
1 0 0 0 1 0
0 0 0 0 0 0
8 8 13 8 10 9
0 0 1 0 1 1
2 0 4 2 1 0
0 0 0 0 0 0
1 0 0 0 0 0
1 0 0 0 0 0
4 0 5 2 2 1

vessels are not included, because of incomplete records.



*SpJ02aJ 233[dwodul JO 9SNRIAQ PIPN{dUL J0U 8Je S|ISSIA G JO04 BIeQ

8 0 1 T 0 0 lejol

0 0 0 0 0 0 08<

0 0 0 0 0 0 0G-1v

b4 0 0 1 0 0 ov-1¢€

9 0 1 0 0 0 0€-1¢

0 0 0 0 0 0 0Z5 9

€1 VAN 6 01 1 0 feiol

0 0 0 0 0 0 08<

0 0 ! I 0 0 05-1¥

1 14 1 £ 0 0 0y-1€

01 8 A 9 0 0 0E-1¢

b4 0 0 ! ! 0 0e> G¢

] Z 9 8 VA 4 |ejol

0 0 0 1 0 0 0a<

0 0 0 T 0 T 08-1¥

1 0 0 2 1 I 0v-1¢

£ e g 14 T 0 0€-12

1 0 1 0 0 b 02> 1A}
p6< 0S-9¢ Sy-1v 0¥-9¢ GE-1¢€ 0e> auL| Jad  sautyoew

[9SSaA Jad ‘ON S3JN| 40 *ON PURY UILM
S19SSaA
sautyoew (edLueydap 10 *oN

01 09S-08P
G¥ 0Sv-09€E
Le 0§€-0S¢
S{3SSaA (3) °zts
JO *ON EET

98-GB6T “9zLs |9ssan Aq “A3toedes autyoew BLL 418y} pue  S|3SSIA JO JaqunN 3/ 374Vl

10



o
> (N SR S
@
-
o~
»
S SR I
-
I M =
[} £
§ S
A — - 2
° » pid
o -
s J
— - S e e [T I N S [~ T N—
Q = [
<
[v]
©
K 3
w - S e WS S
w .
- ﬁ\s.t
ni W.mu 2R c ° v
I .Hl;/\;\ = ©
l \ M - ” 8 2 8 3 o
- I o
> e |5 |3 g |- ™2 |s |
‘‘‘‘‘ AN S D S e
N 5| e
.ﬂ © 3 /M MN o [
- - - o [+] © ~
3 6./\ Al 2 o
ERERE: NE |8 =5 - -
. ) . \
2] QS -3 ] -
o 2] - el
v |8 |9 g8 T w L 8 & o v
B N B o I A © «© 53 o
4 Q
@ g ~ W 1/2 3
o o~ v o b ~
o
el - S N
= . /f»w « °
@ o v
0 o
8] 8| v
e e T Y - —&
- w I ©
™, vies | 8] &
Y AR I B S R S D R O - —
. AN
o ¢ S 5 @
~ ~ m < ] @ 0
o Aad N O
- B} S L@A&@“ 2 8 - - B O
- ©
% v L 3 & m o
- N I
0 -
3| 8 s - Jg
3 ]
- 0
w o
o
N N S S .
© %
- — © e o ° o
0 =] 0 o
] ¥ < B
L | S L A - el 1 i

Fig. 2: Total catch (t) for the whole season by '%° squares.

11



i T H T T T T T 1
[ . i ‘ i I 7 7
165°E Lo [ 170° ! P 175° | | 180° |
‘ ! ! i ‘ T i :
i i ; ; : ) ] ! ' ! i
~35°s I ‘ : ¥ L : : :
| — ] NI B
H h b | : i !
i ; i ’ : : ! :
: T : : T :
i | i ! | |
| | ! ! \ . ! ! !
- - - ——
: RS o ;
i i : | vl | i
| i i | > : : ; :
; | ‘ ‘ % ! : '
! i :
| .
| I . I aaX
; 7824 ! /
i 2 2 |18
j4775| 396 1076
RN /S
33681 192 | 552 |
1 N
152 .
! : 21 ) \17 i
: i 14771 |
L-40° : - -
| 3 3 1 17 {16 25 ' 15 1 |
i 11908.3866/508815757|3645 /1904 1444 | 600 |
| 45 | 60 | ¥ i
i 65125534, 178 | o,
1 188 [272] 13 u v ‘72
2116(8214{5339/1537} /
™
1156|813 :
i 952 |4961/4391 4794
: 3 (606 | 3
i 3
! 3028/5688 11806 i
i 82 |/ {
1 6677
i | 17 17
; |
i e 5911123 ;
| / enl 3t 2861 2
! /\ 164 1|3363]1733
/ 1,179 | 99 (352 39 | 77 1 {21!33
J 1050|2548 (1400 |2076|2027|4229 688 {1567(1199
2 {/ﬂ 156 |237| 65 | 68| 3 | 1 | 1
3493 236721981890 | 2625,3005 (1680 | 520 i
-45° ALr .
& 164 | 19 | 2
/\% 1632 1512|3400
g 17 | 1 ;
{ 895 | 496 ‘
) !
3 141 _131- 49 | 159 1 :
4704/2435| 150 0455\&7\” 1298|2086 1448 f
73 |66 | 1 [1046] 2 l 2%%36 -~ 10 "]‘/22 8 1 '
6883/7341/3488 8442|2184, 289 1804 11584 88 | 828 280 J
=100 !
5 }/ es| 8 |1 I
2809 3450(1851|1140| 0 i
1 8 {411{1a7] 54| 2 | 1 T :
0880 4201.6586 {4746(2231] 294 | 84 1848 i
9 31| 7|1
25032863 |3521/2401
1|89 |3
1264|2768 (1715 [1741
3
2781
H50°
7| ‘
o ;
‘ Whole season
5 ,
2338 ] |

Fig. 3: Seasonal summary of vessel-days fished (above) and catch (kg) per vessel-day (below) by '%° squares.

12



R T 7 ‘ | ' T
I 165° E [ 1 ‘170“ ! 180
J ; | | | | [~ :
bl | | ‘ ‘
! ;
—35°8 - ; !
|
L
533&
I 40°
3381 ]® |1
1908 |3866 5088 [6024|4 103
= 0
65125534/
1 |58 |20 @
2116{8214(5360{1498
4
51 36 3
5351 (5219 4794
2 [s04[3"
444457061806
81
ot /,
/ (
/ )ﬁ%k)
/ 1 6 | 4
/ o 1286 | 142
| 450 s J
K 1
& =
7 ST
T -.f/ *®
4 “&I’x_.,.,x
soaz| °
Say
240
!
50°
Dec 198

Fig. 4: Monthly summary of vessel-days fished (above) and catch (kg) per vessel-day (below) by ¥2° squares.

13




T ! ! , T T T I
165°E 170° 175° o
! — ; 180 |
3
3 o \K‘l\ ‘L
—358°8S ,\,?g‘ ‘
L | <(< |
H = i
o S%\ﬁ q
i ) N
| i &N w |
i
i o i
{ | N i
| | O |
I i i i |
| [ | E é‘ . . |
| i |
- 1 EEE e |
| | Bk |
‘ 1 |
| ] i 1
| I ! f
i | !
I P ﬂ?
4078
- a0° ™
11| a3
1480 | 552 | 2099|2996 \ /
»‘L 1
/ 1178 ’ /
2 | a t; Y &
478[1624
2478{162 ~
1 sis2] /
952 | 900 (3818
1 {102
196 {5598
1
DA
3|6
-~ 285 | 542
/’] é',. 4
)/C>—\R> 1105
X 2 1 101 3|8
J 2441 0 o {728 1054|720
2 k/‘\ 2
3493 728
— ° -
45 RS >
3131 _126 1|3
4704|2468| 150 [10737] _'(/ 1904 | 785
62 | 61| 1 |8ss 2l2)6~~’3'1 1
72287844/ 3458|0499/ 2184, 289 1924 |2502) © {144
5"{;./'52 42 | a
2808 3868{2382{1230
1| 3 |a15|13! 2
10880 5794|6434 | 54163254
4 1
800 11056
1
2600
L 500
Jan 1986
2
3256 ‘ l

Fig. 4: (continued).

14




T 7 T T T T 7
165°E 170° ] | || 175° 180° 1
| Pt L |
‘ \EELL |
| i
i
l-35°8 lk‘l !
P <\<=" |
| =
i i
R ,
\%&l ¥ |
NECSTT \
! o ‘
] 1
J . |
- e
e
I |
| i |
‘ 1
C |
N T?
L 400 B
HE
588 (1787
e Y
|/ b
14
= 3160|1914
7 end 1 [131] 2
/ 515114547 {1733
/ 7 T ||« i 16 |14
/ 451 | 4814|2946 | 5946 688 [3223/1925
{(J‘ B 1431} 2|1
/{ 1329 | 763 3775|4504 |1680
--45° ¢
dQ‘ 8 | 3
F‘K 685 | 520
i JIe
(' 401 | 496
1 % 5 24 | es
2010 3351 1266 {2173
\\‘T\A Ry
M| s 184 VT11-~1 2 11 1
49081200 51| ° 1058 | 210 | 608 {3424 280
"{;\/ NEAE
407 | 3= |1070
5 (o4 |28 13! 2
3245|2823 | 2832|1628 | 204
9| 27| 5 | m
250831692510 | 2401
1 |esi 6|3
1264 | 27682131 {1741
_500
VK
o
Feb 1986
3
1726

Fig. 4: (continued).

15



T j ! ] 7 T
165°E 170° 1 175° 180°
i
|
Q
—35° 8 i \M
[ ! \ %
' \%\‘} .« & i
i -
! 253
i ﬁ?
i
é‘ \W/f
1] 8
136 1270 f
1 14 4
192 | 407 | 808
| (
5 \ \17
1822 ~—
r40°
TR
3200/ 1112 | 200 \ /
i{/
™ '
5| 7
- 889 {1168
/_,/ Sl 28 [121
P 1509 2155
/ .36 | 40 [164] 22| 27 6
) / 24811275 | 1952|1704 ] 1607 450
21| s8] s1] a7 1
/{‘ 2666 | 2365 | 2199|1662 520
-45° S
14816 | 2
ﬁ% 1759 1698 | 3400
= I
1100
é ,—\‘N\‘” 22 | 87 1
1436 | 2086 1448
J J/
3 o= 196 Th9 | 6
10 |° f2198|1300 1080 | 509
4§J'10 8i2 |1
2450{1923 1032 | 0
2|8 1 1
1820 | 1041 84 1848
1
1040
2
2
3
2781
-50°
Mar 198

Fig. 4: (continued).

16




| esce b | 170° | ] 1750
L ‘ o JO
‘ 1 D | i
~35°s : f {;}
| \ \
|
|
;
400
//’
Ve
1 |
/ 1050 | 2604 {1625 1531 | 320 | 1016 i
101 | 128 :
/{{{ﬂ 20642240 :
45° TS i
& I
3
*{\J\N\ﬁ :
! ] Lo
ﬂw
i
{
500
&
Apr 1986

Fig. 4: (continued).

17



;165;0E) J‘ 17;00 ? S&"ﬂ: é l 17‘50 18!00
. R\
RN RN n
| | e B2
| N ?ﬁé j
| ! ; 8 =
\ | i . é‘ ””/
BEE —z
EEER ( (T
e ] HERS -
paes ) /
J Y Z
— ~
W
, (€
e
p e 70 | o
| e F%\_/{ﬁ sos| s :
E
e
ot
¥
May 198
I

Fig. 4: (continued).

18




T T
165° E 170° 180°

VHI
—a70s
60 nz2895 :
| 1]
40°
s
40 n= 787 949
1 v
0O 30 60 90 150
—43° /
n=1068
\'} Vi
0 30 60 90 150
I 460

- vil

] 30 60 90 150 150+

Percentage frequency

No. of squid per tray

Dec 1985

Fig. 5: Percentage frequency of the number of squid per tray by month for areas 1-VIHil. (The 100 to 150 squid-per-tray classes have
been pooled; n = total number of trays.)

19



! T
165° E 170° 175° 180°

Vil
i
{
i
L37° s i
1 I
—40°
s,
i v
43° /
40 n=1483
v VI

] 30 60 90 150

—46°

; VH

(] 30 60 90 150
No. of squid per tray

Percentage frequency

Jan 1986

Fig. 5: (continued).

20



180°

170°

1657 E

Vil

-37° 8

v

Vi

150

n = 147 117
90

60

30

40

vii

et

o

[yl >

o 4

4 5

- ]

" a

= T
=]
o
("]
-
3
o
z

© o o

A o

Aouenbaiy aBejuadisy

Feb 1986

Fig. 5: (continued).

21



. T T
165° E 170° 180°

vill

n=3 283

60

- 40°

60 n = 991 ’

—43° //7
/ 40 n =155 540

Vi

—46°

“ Vil

>

(3]

=

O

=

o

2

L

o

)

S

° [¢] 30 60 0 150

s )
o No. of squid per tray ©

Mar 1986

Fig. 5: (continued).
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Fig. 5: (continued).

23



- 40°

L 43°

- 46°

165° E

T
170°

180°

I
|
!
Vil |
Q
1 1l
]| v
/ >100 n=31 685
g
o 80
3
T
g 60
o
Vv g 40 \'4
c
o 20
2
£ o

o] 30

z
)

. of squid per tray

. Vil

May 1986

Fig. 5: (continued).
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Fig. 6: Seasonal summary of catch per vessel-day by mean bottom depth of fishing grounds in areas |-VIii. (Individual figures above the

histograms are the number of vessel-days fished in each depth range.)
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Fig. 7: (continued).
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Fig. 7: (continued).
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Fig. 7: (continued).

29



T T
; 165° E 170°

l
vii g
!
i
i
|-37° S ‘
2
1 1 I
Or—T—7T T T T T 1
9 10 11 12 13 14 15 16 17 18 19 20
- 40°
2
i 1 v
O T 7T 7T T 1 17T
9 10 11 12 13 14 15 16 17 18 19
’—430
/ >
°
]
]
n
7]
]
>
v 5 Vi
=
s 9 10 11 12 13 14 15 16 17 18
©
o Temperature {°C)
|- 46°
o ¢
13-14 °C
Vil
2 vessei-days fished for nil catch
o
Apr 1986

Fig. 7: (continued).
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Fig. 7: (continued).
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