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lntroduction

The New Zealand hoki, Macruronus novae-
zelandiae llector, is 1 of the dominant fish species in
the New Zealand region and has comprised a
significant proportion of the trawl fish catch since
1975. The largest annual catch of hoki was in7977
when 97 750 t were caught by fishing fleets from the
Soviet LJnion, Japan, and the Republic of South
Ko¡ea. The annual catches declined after the
declaration of the 200-mile Exclusive Economic
Zone (E,F,Z) in 1978, when management measures
such as limits on total effort were introduced.

The subfamily Macrruroninae of the hake family
Merlucciidae has L genus (Møcruronus) containing 5
species (Marshall 1966). The 2 most common species
are M. tnagellanícus, which occurs off South
America (Aguayo 7974), and M. nouaezelandiae,
which is corrmon to New Zealand and southern
Australia. Hoki off southern Australia spawn at the
same time as New Zealand hoki (Wilson 1981) and
probably comprise a separate stock.

This publication describes the New Zealand trawl
fiqheries on M. nor¡aezelandiae, therr seasonality,
and past catches, and it outlines evidence for hoki
being a unit stock within the New Zealand region.

factory trawler Weser¡nünde in 1979, in a random
trawl survey over much of the EEZ (Francis 1981).
During this survey hoki were located as far south as

53' 45',S.
Hoki range between depths of about 10 m to

about 900 m. In most regions hoki show a
stratification of size with depth (Fig. 2), as was noted
by Shuntov (1977). Fish larger than 70 cm are most
commonly found in water over 400 m deep, but in

Annual catches
Zealatd coastal
(Table 1).

increasing as the New
venture fleets expand

are now
and joint

TABLE 1: A¡nu¡I trawl catches (t) of hoki from the EEZ

South
Korea

New Joint
Zealand ventu,re TotalYear

7969
L970
t97t
rn2
L973
1974
r975
L976
7977
7978-'79+
1979-40
198È81+
1981+2+

Japan

95
4L4
4Lt

1 636
4 758
2 L60
4 748

?A 830
54 168
2 t57
7Læ
9 591
628ø'

'No fishing.
tAfter declaration of the EEZ annual srmma¡'ies follow the 1 April-3l March licensing year. The data shown a¡e based on estimated
catches from foreign vessel logbooks. Few data a¡e available for the fi¡st 3 months in 1978. The Japanese indicated they took4205 t of hoki
from the zone between October 1977 artd March 1978. There a¡e no data for the U.S.S.R. or South Korea. The New Zealand coastal fleet
took 2Ul t from L January to 31 March.
lReported catches only, subject to revision.

u.s.s.R.

7 300
3 900

137ffi
36 300
41 800
33 500
3 L77
4 450
2 075
2 033

95
4L4
4tL

I 936
8 6s8

15 985
4L LLO
66 772
97 750
\L IT4
23 385
30 509
28 s74

---
- L25
-62-
- L42

9 865 277
4 580 UL 359

886 24L4 8526
- 2541 76362
- 5 670 74 587

Distribution, depth range, and size at maturity

Hoki a¡e widely distributed within the New
Zealand EEZ arñ, seasonally, a¡e found in local
concentrations. Fish have been caught as far north as

34" 20' S, I72" 30'E (Fig. 1) and off both the east
and west coasts of the North Island. Hoki is the
dominant deep-water demersal fish species in the
2G800-m depth zone south of 40" S. It was present
in 75Vo of all trawls and accounted for 48Vo by
weight of the total catch taken by the West German
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Fig. 1: Major bathymetric features, surface currents, place names, and topographical features of the New Zealand region.
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some areas fish over this size are found in water as
shallow as 10 m (for example, Cloudy Bay, 4Í"
25' S, I74o 08' E, and off Hokitika, 42" 45, S, 170"
55' E). There is a fisJhery off Cape Campbell based
on large fish in shallow water. Juveniles up to L year
old (less than 25 cm) usually inhabit water less than
150 m deep, close to the coasts of the South Island.

Kerstan and Sahrhage (1980) reporred hoki
maturing at 57-65 cm. Ilowever, most female hoki
do not mature until they are 7O cm long. Males
generally mature earlier, at 60 cm. In the west coast
spawning population in 1979, hoki of 6È70 cm we¡e
predominantly males, but there were some mature
females in this size range. Of 1828 fish sampled, 66
(3.6Vo) were between 60 and 70 cm, but only 9 of
these were females. Precocious male and female fish
(35{0 cm) have also been found, but only rarely
(my unpublished data).

In this study total lengths were measured and
rounded down to the nearest whole centimetre
below the actual length; original measurements have
been grouped into 2-cm units in all histograms. Fish
less than 65 cm are regarded as immature.

Fig.2: Size-frequency distributions of hoki by depth on
Meruoo Ba¡k, March 1979. (No hoki were found in water
shallower than 200 m.)
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Fisheries

lntroduction

There are 7 major hoki fisheries around New
Zealand. These operate in different areas and in
different seasons, but are thought to exploit the
same stock of fish, The areas are: west coast South
Island, Cape Campbell, east coast South Island,
Mernoo Bank-Chatham Rise, Snares slope-Puyseg-
ur Bank, Auckland Islands, and Campbell Plateau-
Pukaki Rise (Fig. 3). Hoki is sometimes taken in
quantity outside these regions, for example, around

the North Island, but there are no other significant
fisheries known at present.

Seasons

The seasons used to describe temporal variations
in hoki distribution in the various fisheries are:
surrrmer, December to February; autumn, March to
Muy; winter, June to September; and spring,
Octobe¡ to November.
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Fig. 3: New Zealand EEZ fisheries management areas and major hoki fisheries.

TABLE 2: Hoki c¡tches (t) by Sovlet vessels 1972-77

Yea¡
7972
7973
t974
1975
7976
7977

¡No data.

Pukaki Rise, Auckland Is.,
Sna¡es Shelf, Campbell Plateau,

Bounty Platform
4 500
2 425
6364

381
3 236
s 032

West coast
North Island
South Island

L46

764
663

Total
7 300
3 900

13 700
3ó 300
41 800
33 500



Data sources

Statistics for the New Zealand coastal fleet have
been compiled from fishing returns submitted by
fishermen to the Ministry of Agriculture and
Fisheries.

From the 1978:79 licensing year onwards, data on
the catches of all licensed foreign and joint venture
trawlers a¡e from the individual trawl shot ¡ecords
that these vessels have been required to complete.
Catches and catch rates have been calculated from
estimated catch per tow figures. Data for the 1980-
81 and 1981-82 seasons are provisional and subject
to revision. Catches reported to the Fisheries
Control Centre are used for the 7987-82 season and
are available by management area only and not by
fishing area.

There are few data available on the catches made
by the Soviet fleet before 7978-:79, except on agross
scale (Table 2).

Detailed data are available on Japanese catches in
the EEZ. Ffowever, sometimes the Japanese have
grouped hoki under the category ,'other
gadiformes", when it appeared that most of the fish
concerned were hoki. In this publication tonnages of
fish categorised as other gadiforrnes have been
included in the hoki totals.

The Republic of South Korea has had a limited
impact in the EEZ. It took significant catches in
L977, 197ç79, and t979-80. Korean trawlers were
absent from the zone in the 1980-81 licensing year,
but returned in 1981-82.

Biological data used in this work have come from
trawl surveys made by the Japanese (JAMARC
7976, 7979) and by Fisheries Research Division
(FRD) since 1976.

Areas

West coast South lsland
Some aspects of this fishery were discussed by

Patchell (1979).

Catches and catch rates. Catch and effort limits
were applied with the declaration of t}re EEZ in
1978, and access to this fishery has been restricted to
New Zealand owned or chartered (joint venture)
trawlers since April 1979.

The catch declined from a peak of 53 854 t of hoki
in 7977 to 4689 t n 197ç79 arñ 4582 t in L979-80. It
rose to t4 675 t in 198È81, but dropped slightly to
13 968 t in 1981-82. These changes can be linked
directly to effort restrictions in the fishery. In L977
up to 30 fueezer trawlers fished for hoki during the
winter season, but only 6 fished in the winter of
1978. Eight trawlers fished the a¡ea in 1979, but

much of the effort was directed at hake Merluccius
australis (Patchell 1981). The effort reverted to hoki
in 1980, after the imposition of a 3000-t quota on
hake, and up to 12 tr,awlers fished during the 198O-
81 season. Ten freezer trawlers fished in 1981-82.
New Zealand wetfish trawlers have steadily
increased their presence in this fishery since 1978,
when they caught 200 r. In the winter of 1980 they
caught 1,629 t of hoki on the west coast and in 1981,
4036 t.

The 3000-t quota on hake has remained for the
198243 season and recently a 15 000-t quota on
hoki was applied to this fishery. Catch rates can be
very high in this area (Patchell7979). For example,
in 1980 catches of 23 t in 3 minutes and 32 t in 5
minutes bottom trawling were taken by 2 vessels
fishing close to each other. Catch rates through the
fishing season can be variable because of the
spawning behaviour of the fish. Hoki move off the
bottom at dusk to spawn during the night. Thus they
may become dispersed or be displaced from a
particular area. If this happens, catches in the area
may drop suddenly for several days.

Season, s¡ze, and distribution. This is a winter
fishery based on spawning concentrations of fish
mainly in depths of between 400 and 600 m. The
fishing season usually begins in mid June and can
extend to early September. Individual hoki schools
are spread over a wide area from 41o 00'S to 43o
30'S, but often have a patchy distribution. Adult
fish (greater than 60 cm) dominate the schools in
winter, in contrast tcl the size of fish in the area
outside winter afte¡ the major spawning concentra-
tions have dispersed (Fig. a).

3() 40 so 60 70 80 90 100 110 120 130

Length (cm)

Fig. 4: SÈe-frequency distributions of hoki in the west coast
South Island fishery, 11979.
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Stock estimates. Several stôck size estimates
have been made for this fishery. The Fishery Agency
of Japan estimated the hoki resource at 962 OOO l,
but gave no account of the estimation procedures
(Anon. 1978). Francis and Fisher (1979) calculated a
range of 125000-295 000t. Kono (1979) made
standing stock estimates of 480 000, 810 000, and
690 000 t over 3 periods in the winter of. 1977. He
considered that 810 000 t was the most accurate
estimate of stock size. Francis (1981) calculated
bounds of O-27O 000 t for the winter and 2200-
14 000 t for the spring of 1979, with data from a

stratified random trawl survey.

Cape Campbell

Gatches and catch rates. Before 1976, this
fishery yielded only small catches of hoki to the New
Zealand coastal fleet. Through the spring, summer,
and autumn (October-April) of 1976-77, New
Zealand trawlers took 100 t from the area and
increased this to 265 t in t}re 1977-:78 season. There
was a significant increase in catch in 1978-79, when
715 t of hoki were taken. In 1979-80 there was a
slight drop in catch to 626 t, but this increased to
711 t in 1980-81 and to 1444 t in L98L-82. Trawl
surveys by the fisheries research vessel James Cook
in this region during the early 1970s caught only
small quantities of hoki, but there seems to have
been a large increase in the quantity of fish available
since 1978; also, the total catch has increased as the
coastal fleet has expanded.

Catch rates are reported to be variable and some
data are given by Fenaughty and Bagley (1982).

Season, size, and d¡str¡but¡on. This is a spring-
autumn fishery. Hoki are taken first in October (as
spent fish) and are fished until April when (with
maturing gonads) they move out of the region.

Small numbers of large fish have regularly been
taken close to the surface during surveys for juvenile
fish in the area. The region appears to be a summer
feeding ground, with the hoki feeding mainly on
euphausiids in mid water during the night. The
dominant size range of fish can vary widely even in a
single day. Catches of predominantly adult fish may
be taken at times (Fig. 5), but juvenile fish may
dominate in the next trawl shot.

In November 1979 a trawler in the Cape Campbell
area caught 5 t of hoki over 1.0 kg (greater than
65 cm) and 72 t of hoki smaller than this.

Fish in this region do not show the typical increase
in size with depth described by Shuntov (1971) and
Kerstan and Sahrhage (1980). The Cape Campbell
hoki are fished in depths of less than 140 m. Small
quantities of large hoki (9f100 cm) have also been
caught in water as shallow as 10 m in the northern
part of this region (Cloudy Bay).

30 40 50 60 70 80 90 100 110 f20
Lengrth (cm)

Fig.5: Size-frequency distribution of hoki in the Cape
Campbell fishery, L979.

Stock estimates. No stock size estimates are
available for the area.

East coast South lsland

Catches and catch rates. The Soviet fleet has
fished an area to the east of the South Island,
including the east coast of the South Island, Mernoo
Bank, and Chatham Rise, since L971, but few data
are available. In 1977 they caught 28 468 t of hoki
from this area. They also caught 2022 t of red cod
(Pseud.ophycis bachus) probably mainly from the
Canterbury Bight, which suggests that some of the
7977 catch of hoki came from east coast South
Island.

The first reported catch of hoki by Japanese
vessels in this fishery was in 19'72, when 1604 t were
taken (6.ovo of their total finfish catch of 26 836 tin
the area). In 1973 there was alarge increase in the
hoki catch to 4758 t, or 2l.2Vo of the total finfish
catch (which dropped to 22400 t). The 1974 hoki
catch was orúy 1372 t, 6.6Vo of the total catch, which
declined to 20662 t. In 1975 there was a further
decrease in the total catch to 15 931 t, 2030 t
(I2.7Vo) of which were hoki. The hoki catch
dropped in L976 to 171.6 t (9.5Vo of the 1.8 043 t total
catch) and remained at a similar level (1705 t) in
!977, but the total catch for the area increased to
28 9t7 t because of large catches of jack mackerel
Trachurus d.ecliuis and barracouta (Thyrsites øtun).

The Japanese fleet was absent for much of 1978
and caught only 326 t of hoki; the joint venture fleet
caught only 44 t. The licensed trawlers of Japan,
South Korea, and the U.S.S.R. have been excluded
from area C (see Fig. 3) since 1979. Most of the
Canterbury Bight has also been closed to joint
venture trawling since 1979, but the fleet still caught
1018 t of hoki in the east coast region in 1979-80.
The catch dropped significantly in 1980-81, when
the joint venture fleet caught only290 t. In L981-82,
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900 t were taken from area C. Ilowever, this figure
included fish taken both in the east coast fishery and
on Mernoo Bank.

Season, size, and distr¡but¡on. A breakdown of
the 1973 Japanese catch by month (Table 3) shows
that most of the hoki was taken over the summer.

Some good catches of large hoki may be taken
beyond the shelf edge at times, but large quantities
of juvenile hoki (30-50 cm) are also present in the
area, particularly in the summer and autumn (Fig.
6). The abundance of mainly juvenile fish on the east
coast suggests that much of the hoki taken by the
Japanese is likely to have been as a by-catch to
barracouta, the dominant fishery of the east coast
(Fenaughty and Bagley 1982).

Stock est¡mates. The Japanese stock estimate
for the east coast region is 4000 t (Anon. 7978),
which is low in view of their past catches in the area.
Francis and Fisher (7979) estimated stocks of
65 00È154 000 t for the east coast South Island and
Mernoo Bank areas.

Mernoo Bank-Ghatham Rise

Gatches and catch rates. Soviet summaries for
the region to the east of the South Island include
catches from east coast South Island, Mernoo Bank,
and Chatham Rise. However, Blagodyorov and
Nosov (1978) discussed research on commercial
concentrations of hoki found on Mernoo Bank in
7968-77, and it is probable that most of the Soviet
catches came from there.

The Soviets took 2654 t of hoki f¡om the area in
1972. This declined to 1475 t in 1973, but increased
again to 7336 1 in 1974. Japanese effort began in
1974 when 493 t of hoki were taken, 45Vo of theír
total finfish catch of 1093 t in the Mernoo-Chatham
aTea.

In 7975 the Japanese hoki catch rose to L037 t
(2532 t total catch) and 608 t of this was taken

TABLE 3: 1973 hoki catcb by Japanese in their area 02 (excluding
Mernoo Bank a¡d southern part of east co¡st South Island lishery

(see Ilg. 3))

Hoki catch Total catch
Month (t) (t)

around Mernoo Bank. The Soviet catch of hoki
increased to 35 755 t.

Catches increased further in 7976 to 1811 t for the
Japanese (5436 t total) and 37 9OI t for the Soviet
fleet. In 1977 fhe catch rose to 4329 t for the
Japanese (12628 t total), but dropped to 28448t
for the U.S.S.R.

The catch for the 1,97819 year for the Soviet,
Japanese, and South Korean fleets was only 192 t.
The Japanese licensed fleet did not fish in the EEZ
for much of that year (1 April-1 September) and the
Soviet fleet was target fishing for oreo dories
(Allocyttus, Pseudocytius, Neocyfúus spp.) in areas C
and D (see Fig. 3). In 1979-80,4307 t of hoki were
taken by the Japanese and joint venture fleet, while
the Soviets concentrated on orange roughy (Hoplo-
stethus atlanticus) for their finfish quota in area D

Length (cm)

Fig. 6: Size-frequency distributions of hoki in the east coast
South Island fishery, 1979.
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and caught only 398 t of hoki. The South Korean
fleet caught 834 t of hoki in the area.

The joint venture hoki catch for Mernoo Bank-
Chatham Rise in the 198f81 seasonwas 7929 t.T:he
Soviet fleet was excluded from both a¡eas C and D in
198f81, and Japan and South Korea were excluded
from area C. The Japanese catch in area D in L980-
81 was 3383 t.

In 1981-82 the joint venture catch for areas C and
D increased slightly to 2597 t, L697 t of which came
from the Chatham Rise. The Soviet fleet was
excluded from areas C and D in 1981-82, but the
Japanese fleet took a reported catch of 7799 t on the
Chatham Rise.

Season, size, and distribution. Most of the
7336 t of hoki caught by the U.S.S.R. in 1974 was
taken between January and March. The following
year 93Vo of the 35 755-t catch was taken between
August and December. Flowever, in7976 the Soviet
catch of 37 g0t t was spread throughout the year at
an average of about 3000 t per month.

Data from the Japanese exploratory fishing vessel
Shinkaí iû"1arutuom 1975 and 1976 (JAMARC 1976,
1979) and Wesermünde data from 1979 suggest that
small and medium sized fish (3H0 cm) have made
up the bulk of the catch in the past (Figs. 7 and 8).
Large fish (7f110 cm) are caught in this area, but
rarely in large quantities at any time of the year.
Blagodyorov a¡rd Nosov (1978) estimated the winter
commercial standing stock of hoki on Memoo Bank
from 1968 to 7977. The mean weights of the fish they
sampled were 4(X)550 g, which corespond to
lengths of about 55{0 cm, and this means that their
stock estimates were based on juvenile fish. These
data suggest that most of the fish caught by the
Soviet fleet in recent years have been juvenile.

Stock est¡mates. The winter commercial stand-
ing stock estimates of Blagodyorov and Nosov
(1978) fot 1968-77 a¡e shown in Table 4. The
Japanese have estimated a standing stock of
220 000 t (Anon. L978), and Francis and Fisher
(1979) gave a range of 2L2O0GI50L 000 t for the
Chatham Rise area, not including Mernoo Bank.
Francis (1981) estimated 1979 standing stock bounds
of 140 00G1 000 000 t for autumn,34 00G540 000 r
for winter, and 100 000480 0ü) t for spring.

TABLE 4: Wlnter standlng stock eâtlm¡tes lor tùe Mer¡oo B¡nk-
Ch¡tham Rlse ¡re¡ (alter Blagodyorov and Nosov (1978))

2A 30 40 50 60 70 80 90 100

Length (cm)

Fig. 7: Size-frequency distributions of hoki on Mernoo Ba.ok,
1979.
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W¡nter

2OO - 4OO m
n =319
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Spring

2OO-4OO m
n=498

East of 180'
Summer

O- 2OO m
n=475

East of 18O'
Summer

2OO-4OO m
n = 1940

o
510
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o
Ê
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Stock size
Date (t x 1000)
1968 180
L969 160
1970 770
L977 300
t972 1s0

Stock size
Date (t x 1000)
7973 160
L974 175
1975 170
1976 140
7977 130

20 30 40 50 60 70 80 90 100

Length (cm)

Fig. 8: Size-frequency distributions of hoki on Chatham Rise,
1979.
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Although all these stock estimates are large, it is
important to note that the region contains much of
the juvenile hoki population of New Zealand, and
that this appears to have been the basis of the large
Soviet catches of recent years.

Snares slope-Puysegur Bank

Some data on the fisheries in this. a¡ea are given by
Fenaughty and O'Sullivan (1978).

Catches and catch rates. Although the Soviet
fleet has probably fished the area for many years,
there are no data available on their catches and catch
rates.

In 7975 the Japanese fleet caught 444 t of hoki,
9.5Vo of. their total finfish catch in the area. This
increased to92O tin7976, but was still only 1O.2Vo of.
the total catch.

Before 7977 , hok¿, were taken as a by-catch in the
ling (Genypterus blacodes), silver warehou (Seriolellø
punctata), and squid (Nototodarus sp.) fisheries.
Hoki became more than just a by-catch in 1977 when
3034 t were caught , 36.2Vo of the total catch. In the
winter of t977 Japanese trawlers took good catches
of hoki. In June they took 2O2t t; 428 t lrom
Puysegur Bank (at an average catch rate of 3 t per
hour) and 1,472 t f¡om the slope to the east of
Stewart Island (at an average of 3 t per hour), but
only 54 t (1 t per hour) from the east of Snares
Islands and t27 t (3 t per hour) from the west. The
only activity in July was on Puysegur Bank, where
382 t were taken at 2.5 t per hour. By late July aU

the trawlers had moved 1o the lvest coast of the
South Island where they were achieving very high
catch rates.

Although Puysegur Bank and much of the area to
the east of Stewart Island was closed to all trawling
from 1 October 7977 to 1 January 1978, and the
Japanese fleet was absent from April until October
1978, there was a hoki catch of 11.19 t in the L978-79
season.

In June and July of the 1979-80 year, 2 joint
venture trawlers target fishing for ling on Puysegur
Bank caught 1130 t of hoki with 1026 t of ling. The
joint venture catch for the whole Sna¡es slope-
Puysegur Bank region was 1759 t. The Japanese
fleet took t289 t from the a¡ea and the Soviet fleet
another 212 t. South Korea caught 37 t.

Several Japanese vessels fished Puysegur Bank
and the Snares slope in the winter of 1980, varying
their target species between silver warehou, ling,
and hoki. The hoki catch rates were variable;8-72 t
per hour were taken for short periods off Snares
Islands during early July, early August, and mid
September.

In 1980-81 the Japanese fleet took 3496 t and the
joint venture fleet 518 t. The Soviet fleet did not
take any hoki from the fishery.

In 1981-82 the Japanese reported taking 2273 t of
hoki from area F, anr1 the joint venture fleet took
1339 t. The total catch of 3672 t does not include
hoki caught on the southern edge of the Snares slope
in area E. The Soviet fleet did not receive an
allocation in area F for the 1981-82 season.

Season, size, and distribution. The Japanese
catch in 7977 was taken in winter, but their fleet was
absent from the area in the winter of 7978-79, and
the catch for that year was taken mainly during
summer. In 1979-80 and 198È81 most of the hoki
was taken during winter.

Production figures from 2 of the trawlers catching
hoki during the winter of 1980 show that most of the
fish caught in July and August were over 70 cm
(Table 5). Juvenile fish seem to have made up the
Etealer part of the hoki catch outside winter.
Length-frequency data from the summer of 1979
indicate a dominance of 40-60-cm fish (Fig. 9).

Puysegur Bank, Snares Shelf, Snares slope, and
the slope to the east of Stewart Island all lie within
the subtropical convergence and are swept by the
Southland Current. These areas have been com-
bined in this analysis, as the data available suggest
that the winter fishery is based on fish moving up the
slope from the Campbell Plateau and across the
region to the west coast (see Migration page 15).

Stock estimates. The Japanese estimated the
standing stock off the south coast of the South Island
Ío be 27 000 t (Anon. 1978). This is rhe only srock
estimate fo¡ the area.

Auckland lslands

Catches and catch rates. There are no data on
Soviet fishing in this area before 1978-:79.

Commercial fishing appe¿rs to have begun inl975
with a Japanese hokí catch of 96 t. In L976 their
catch was only L4 t, but it increased to 111 t (72Vo of
the total catch) in 1977.

Nine hundred and sixty tonnes of hoki were
caught in this area in 7978:79,130 t by Japan and
830 t by the U.S.S.R. In the I979-8O year the
Japanese fleet took 2389 t on the Auckland Islands
shelf and slope. Figure 10 shows data for January-
December L979.The Soviet fleettook2202 t and the
joint venture fleet 224 t of. hoki in the L979-80
season.

In 1980-81 the Japanese fleet caught 1030 t of
hoki in the Auckland Islands fishery; the joint
venture fleet caught only 30 t and the Soviets 350 t.
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TABLE 5: Slze composltlon (%) of hokl c¡tches by 2 Japanese hawlers l¡ the Snares slope.Puyscgur Bank flshery, wlnter 19t0

Catch Depth range
Date (t) Area

23 Jul 29 Sf
31 Jul 27 P+
31 JuI 48 S
2Aug 27 P

13 Aug 56 S 514-568
14 Aug 55
13 Sep 65

(m)
513-566
590-592
365-570
ss0-s90

s 514-550
s 48G520

(cm) <64
(kg) <0.7s

)
4
J
5
2
)

20

6s-ó9
0.75-1.0

7
7
3

t2
8

13
18

90-110
2.7-3.8

38
52
53
43
54
49
4

>110
>3.8

J
1

5
1
)
1

Length-weight classes'
7rJ-.74 75-A9

1.1.-7.25 1.2ç2.0
13 37
10 26
10 26
t2 27
628

t2 23
24 34

o
Ê

$o
o

910o
cooõo
o-

tMy unpublished data, approximate lengths only.
tS = Snares slope.
tP : Puysegu¡ Bank.

60 70
Length (cm)

Season, size, and d¡str¡but¡on. Most of the hoki
taken in 1979 was caught during winter. In June, a
vessel working the slope off the Auckland Islands
and varying its target species from hoki to squid or
ling, achieved some good catch rates of 4-7 t per
hour of hoki in depths of 30G600 m. In July, though
the vessel was t¿uget fishing for hoki, it caught only a
small quantity, but catches increased to 4-7 t per
hour again during August. There are no data on the
size distribution of these hoki, but Fig. 11 (winter)
shows that 7f90-cm fish were dominant in the
length-frequency distributions of fish caught by
Wesermünd.e in September 1979.

100 110

Fig.9: Size-frequency distributions of hoki in the Sna¡es
slope-Puysegur Bank fishery, 1979.

There are no data available for the 798I-82 season in
this fishery.

The exploratory fishing vessel Køimon Maru
caught 100 t of hoki off Auckland Islands in
Novembe¡ 1974, at catch rates of about L t per hour
in depths of 12f600 m (JAMARCL975). The vesset
returned to the area in February 1975, but achieved
very low catch rates, below 0.4 t per hour.

Of the 1975 hoki catch, S2Vo was taken to the east
of Auckland Islands in July, at a catch rate of abour
L t per hour. In 7979 catchrates of up to 7 t per hour
were achieved at times during winter.

l2

Fig. 10: Japanese catches (t) of hoki a¡ound Auckland Islands,
January-Decembet 1979.
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Fig. 11: Size-frequency distributions of hoki in the Auckland
Islands fishery, 1979.

Some hoki are also taken in surrrmer when vessels
are target fishing for squid on the shelf, but these
hoki are typically small (Fig. 11).

The fishery is similar to that of Snares slope-
Puysegur Bank, where hoki are taken in quantity
only during winter. There are no data on the
spawning condition of fish taken during this period.

Stock est¡mates. There are no stock estimates
available for this fishery. Previous estimates have
included the Auckland Islands in the Campbell
Plateau-Pukaki Rise area.

Gampbell Plateau-Pukaki Rise

Catches and catch rates. Most of the fishing in
this region has been by Soviet vessels. Their data
include catches from the Snares slope, Auckland
Islands, the Campbell Plateau, Pukaki Rise, and the
Bounty Platfo¡m.

In t972 the Soviets caught 4500 t of hoki over this
¿uea and 25 800 t of their target species, southern
blue whiting (Miuomesisfius ausfralis). The hoki
catch dropped to 2425 t in L973 (and the catch of
southern blue whiting rose to 48 500 t). In 1974 the
hoki catch increased to 6364 t and 4L822t of.

southern blue whiting were taken.
InL975 the Soviets caught only 381 t of hoki and

1,522 t of southern blue whiting. That year the

Japanese caught 464 t:. of hoki in a total finfish catch
of.42& t. The Japanese caught 1593 t of hoki (in a
total of 739L t of finfish) in 1976, and the U.S.S.R.
took 3236 t of hoki and 15 900 t of southern blue
whiting.

The Japanese catch dropped to 467 t of hoki (in a
total finfish catch of 7027 t) in 1977 , mainly because
most of their effort was being directed at the west
coast South Island fishery. The Soviet fleet took
5032 t of hoki and 25 159 t of southern blue whiting
in 7977.

In 1978-79, 2424 t of hoki were caught on the
Campbell Plateau and Pukaki Rise,2299 t of this by
the Soviet fleet. Most of the hoki was again taken as

a by-catch to southern blue whiting, which yielded
20 371, t. Data on the effort during the 7978-79
season are given by van den Broek and Fisher
(1e80).

Data from Soviet logbooks show that, during the
late winter of.1978,2 vessels fishing from 51' 00' S to
57" 40' S, near longitude 770" E, attained good catch
rates of hoki in depths of 470-560 m. In September
L978 65Vo of theTT trawl shots which caught hoki did
so at rates greater th¿in 2 t per hour, some reaching
8-10 t per hour. Ilowever, the accuracy of these
data is questionable, because other trawlers working
in the same area and depths, at the same time, did
not report any catches of hoki.

In the 1979-80 year the Japanese caught 977 t of.
hoki in the area and the Soviet fleet took only 792 t.

Catch rates in this fishery are typically low. One
vessel fishing the area from April to September 1980
achieved catch rates o,f about 0.L4.7 t per hour, but
with some catches reaching 1-3 t per hour. In the
7979-80 season the Japanese catch rate for hoki as a
target species was only about 1 t per hour.

In 1.98È81 the Japanese catch increased to 168L t
and the Soviet catch to t673 t. Joint venture vessels
caugþt L62 t.

Detailed figures are not yet available for the L98L-
82 season in this fisltrery. ÉIowever, the Japanese
reported taking 5247't of hoki from area E, much of
which would have come from the Snares slope-
Puysegur Bank fishery. The Soviets reported 2033 t
and the joint venture fleet 683 t.

Season, size, and d¡str¡but¡on. Blagodyorov
and Nosov (1978) suggested that hoki form
dispersed concentrations over the Campbell Plateau
during summer, after migrating from a Mernoo
Bank-east coast South Island spawning area. There
is a large population of hoki dispersed over the area
throughout the year, but rarely can the fish be taken
at catch rates as high as in other hoki fisheries.

Fish caught in the area are mostly large; the small
fish of less than 45 cm found in most other fisheries
in the EEZ are scarce in this fishery Gig. 12).

Spring
4OO m
n=874
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Winter
>4OO m
n=844

Stock est¡mates. Blagodyorov and Nosov (1978)
estimated the commercial stock in this area to be
100 00f150 000 t. The Japanese estimated a stand-
ing stock of. 326 0001 f¡om an
Campbell Plateau, Pukaki Rise,

area
and

including
Auckland

60 70 80
Length (cm)

90 100 110

Islands (Anon. 1978), and this compares with
estimates of 548 000-7 295 000 t by Francis and
Fisher (1979). Francis (1981) produced 1979
seasonal estimates of 110 000-510 000 t in autumn,
22 OOO-íLO 000 t in winter, and L50 00È560 000 t in
spring.

Fig. L2: Size-frequency distributions of hoki on the Campbell
Plateau, 1979.

Spring
>4OO m
n = 1O5O

Stocks

Spawning areas

Two spawning ¿reas have been proposed for hoki;
the west coast of the South Island in winter
(JAMARC L976, L979) and an area including
Mernoo Bank, Chatham Rise, and the slope off the
east coast of the South Island at the end of winter
and in early spring (Blagodyorov and Nosov 1978).

West coast South lsland
Data from JAMARC (7976,1979) show that hoki

were spawning on the west coast of the South Island
in the winters of 7975 and 1976. Ichthyoplankton
and trawl surveys have been carried out on this
spawning population by FRD since 1977 . Figures 13
and 14 show egg distributions over the spawning
area in L978 and 1980. Egg densities as-high ai
70 000 under 10 m2 of sea surfãce in the top 210 m of
water have been reco¡ded in this area.

East coast South lsland, Mernoo Bank, Chatham
Rise

Blagodyorov and Nosov (1978) suggested that
hoki spawn in this area during winter. Ilowever, no

data were presented to support this. Analysis of
their estimates of winter commercial standing stock
on Mernoo Bank shows they were based on a
predominantly juvenile population (see page 10).

Some adult female hoki caught by Shinkai Maru
on the Chatham Rise in the winters o17975 and7976
had maturing ovaries, but most of the fish were
immature and there was no indication of spawning
fish (JAMARC 1976, 7979).

Adult hoki caught by Weser¡nünde on the
Chatham Rise in the winter of 1979 had immature
gonads, as did those from the Pukaki Rise (my
unpublished data).

The fisheries technology vessel W. J. Scotf carried
out a trawl survey to depths of 350 m, from 7978 to
1980, off the east coast of the South Island.
Although some large catches of hoki were taken,
there were no signs of spawning fish. Adult hoki
moved out of the area in winter, though juvenile fish
remained (Fenaughty and Bagley L982).

In a survey of the Chatham Rise and Mernoo
Bank, made by lames Cook in JuIy 1976, few fish
larger than 70 cm were caught in 40G-560 m (Fig.
15). Most fish were 40-65 cm long, though in L shot,
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Fig. 13: Distribution of hoki eggs off the west coast South
Island, July 1978.
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Number of eggs below 1O m2

in 560 m, there were about 250 kg of fish (n : 75a)
between 70 cm and tI2 cm. There were no mature
or spawning fish caught. In a second trawl survey of
Mernoo Bank in early December L977 no maturing,
spawning, or recently spent hoki were caught.

Migration

Seasonal changes in catches and in the size of hoki
caught in the various fisheries imply that the species
is migratory. For example, the density of hoki in the
west coast South Island region is low outside the
spawning season, but in early winter (June) adult
hoki suddenly appear in the region and begin to
spawn over an area from4L' S to44' S (unpublished
ichthyoplankton data).

Adult hoki with maturing gonads were abundant
off Cape Qampbell during the autumn of 1979 (my

Fig. 14: Distribution of .hoki eggs off the west coast South
Island, August 1980.
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Chatham R¡se west of 18O'
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Chatham Rise west of l8O'
W¡nter

>4OO m
n =1914

110 120

Length (cm)

Fig. 15: Size-frequency distributions of hoki on Memoo Bank
and Chatham Rise, 1976.
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unpublished data), but were absent from this region
in winter (W. J. Scott data). Maturing female hoki
and running ripe males were caught in mid-water
trawls by James Cook in Cook Strait and off Cape
Palliser in the early winter of 1978 and 1981. In
September 7980,23 t of hoki were caught in Tasman
Bay at the end of the spawning season. Fishing
return data also show that small quantities of hoki
are taken from Cook Strait through the year.

Winter catch rates of hoki in the Snares slope-
Puysegur Bank fishery are variable and can be quite
large. In June and July 1979, 2 jont venture trawlers
caught 11,30 t of hoki on Puysegu¡ Bank. Samples
taken on the bank by James Cook in ìvÍ'ay t979
showed 45Vo of. females over 75 cm (n : 24) to be
maturing. Table 5 shows data on the weight of hoki
in catches by 2 Japanese trawlers in this area in 1980.
Adult fish over 1.1 kg (about 70 cm) made up the
bulk of the catch on Puysegur Bank during July and
August. The proportion of fish over 90 cm was very
htgh (47Vo-58Vo), similar to that in spawning schools
of fish on the west coast. In mid September there
were few fish over 90 cm. No data are available on
the state of the gonads of the fish that were present
then.

Length-frequency data for hoki taken by Weser-
münde on the Campbell Plateau in the winter and
spring of.7979 show only 27Vo of. the catch in winter
was adult fish over 70 cm, compared with 56Vo in
spring (n : 831) (see Fig. 72).T}l'e gonads of some
of the fish caught in spring were spent, which shows
that they had spawned during winter.

Fenaughty and Bagley (1982) noted the disappear-
ance of large hoki from the east coast of the South
Island in early winter and their return in spring. This
movement of fish out of the region is also suggested
by Japanese catch data (see Table 3). During June
1979 Wesermünde canied out mesh selection studies
in the Canterbury Bight; there were some large
aggregations of hoki in 25f350 m (Kerstan and
Sahrhage 1980), but these were mostly juvenile fish
(see Fig. 6).

Larval dispersal from the west coast spawning
grounds

In December 1978 a survey was made which
attempted to trace the distribution of juveniles from
the July spawning of that year (see Fig. 13), but
juveniles were found only off Cape Campbell (Fig.
16).

A more detailed series of surveys was attempted
in 1980. The egg distribution in August 1980 (see
Fig. la) showed that the spawning products were
split into 2 groups.

Eggs were spawned over bottom depths of 40G-
700 m, from 41" S to 44'S. The Tasman Current
should carry any eggs spawned over the continental
slope to the south-west (Fig. 1.7). However, eggs
close to hatching were found inshore off Hokitika (in
water 80 m deep) and south of Westport (in water
100 m deep). This shows that some of the eggs
spawned offshore had been carried towards the coast
(probably in the Hokitika Canyon at 42" 3O' S) and
north-east by the Westland Current.

A survey for juveniles in September 1980 covered
the area from Cook Strait to Tasman Bay. Juvenile
hoki (16-92 mm) were found at Farewell Spit and
Fighting Bay (Fig. 18). In October 1980 a survey
extending from 42" 00' S on the east coast, through
Cook Strait to 44" 15' S on the west coast, showed
that juvenile hoki were widespread (Fig. 19). The
highest density of juveniles was found between Cook
Canyon and Jackson Head on the west coast, but
small numbers of hoki were found a¡ound the
Hokitika Canyon', along the Karamea Bight, and
across the top of Tasma¡r Bay. There were no hoki in
Cook Strait, where they had been caught the
previous month, but some were found south of Cape
Campbell.

The east coast of the South Island was surveyed in
November 1980. There were no juvenile hoki on
Memoo Bank, but they were very abundant to the
east of Stewart Island (Fig. 20). No juveniles \r,ere
caught on Puysegur Bank to the south-west of the
South Island, nor closer inshore.

Fig. L6: Distribution of juvenile hoki, December 1978.
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Fig. 17: Main currents around the South Isla¡d.

At the end of November 1980 w' J. Scott caught
7f90-mm juveniles in Pegasus Bay, on the east
coast, while bottom trawling, but in a bottom trawl
survey by Jømes Cook in December no hoki
juveniles were found on the east coast or on Mernoo
Bank. In February 1981 the east coast and Mernoo
Bank were again sampled with both fine mesh mid-
water trawls and bottom trawls. Although juvenile

Fig. 18: Distribution of juvenile hoki, Septembe¡ 1980.

red cod, barracouta, and other fish were caught,
there were no hoki taken on Mernoo Bank, and few
on the east coast (Figs. 21 and22) (R. J. Hurst pers.
comm.). At the same time there were reports of
large quantities of juvenile hoki being meshed by
commercial bottom trawlers working in the South
Taranaki Bight, close to Cook Strait. In the summer
of. t979 there were la:rge quantities of juveniles (15-
25 cm) in this area (Fig. 23).

Thus, the overall pattern of larval dispersal
observed in 1980 was: from eggs spawned on the
west coast in winter, ¡¡ome larvae and juveniles were
carried north-east and through Cook Strait, others
were carried south-w,est, around the bottom of the
South Island and north-east along the east coast. A
similar pattern was apparent in L978, when juvenile
hoki were carried well away from the spawning area
by December. The first post-larval hoki identified at
FRD were caught off Castle Point, on the east coast
of the North Island, in November t970. These fish
were 15 mm and 28 mm long (D. A. Robertson
pers. comm.) and their presence in this area fits the
dispersal patterns observed in recent years.

Distribution of juveniles (9 months to 2 years)

During autumn, 0-l- hoki (less than ayeat old and
smaller than 25 cm) are spread around the coasts of
the South Island and the lower North Island, mainly
in water shallower thran 150 m. In the 1979 surveys
there were no 0 + holki on Mernoo Bank in autumn.
That year the 1+ }:rokt (22-29 cm) began to appear
on the bank in winter (in water 2O0_4O0 m deep)
(see Fig. 7). In the same winter some 1+ fish also
appeared on the western side of the Chatham Rise
and became much more abundant there in spring,
but were not present east of 180'. No data are
available for summer 1980, but in summer 1979
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Fig. 19: Dist¡ibution of juvenile hoki, October 1990.

there were no 1+ fish caught on the Chatham Rise
east of 180" (see Fig. 8).

By the end of their second year (35-40 cm) hoki
are still not found far off the south-east of the South
Island and it is not until they are over 40 cm that
they begin to appear in bottom trawls around the
Auckland Islands and on the Campbell Plateau (see
Figs. 1L and 72).

Fig.20: Distribution of juvenile hoki, November 1980.

Discussion

The only spawning area for hoki identified in this
study was off the rvest coast of the South Island.
Data on this spawningatea a¡e available from 1975
when Shinkai Maru began her research programme
in New Zealand waters; it is the only area where the
Japanese have observed spawning fish (JAMARC
1976, 7979). Flowever, maturing fish have been
found in autumn and winter in many areas including
Puysegur Bank, Cook Strait, the Chatham Rise, and
the east coast of the South Island. There are no
records of maturing fish on the Campbell Plateau.
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Fig.27: Distribution of juvenile hoki, December 1980.

Blagodyorov and Nosov (1978) proposed that
hoki spawn off the east coast of the South Island, on
Mernoo Bank, and Chatham Rise in late winter and
early spring. This view is shared by other Soviet
authors (Shuntov et al. 1979). Ilowever, since 1978
juvenile surveys and bottom trawl surveys with fine
mesh liners have produced no evidence of hoki
spawning on the east coast. If fish had spawned there
in L978, 0+ fish should have been evident in the
Canterbury Bight and on Mernoo Bank in early
7979, but none were found; 0 + fish were also absent
from these areas in the 1980 surveys.

It any of the 0 + fish found off Stewart Island in
November 1980 had come from an east coast
spawning, they would have had to move south
against the Southland Current and this is unlikely.
Trawl surveys by James Cook in the winter and
spring of. t976 and 1977 found no mature or
spawning hoki on Mernoo Bank or Chatham Rise,
but rather found that fish over 70 cm tvere scarce
there in winter. This was seen again in the winter of
7979 during the Wesermünde programme. No
spawning fish were found on the east coast during

Fig.22: Distribution of juvenile hoki, February 1981.

the Shinkai Maru cn¡jses in the winters of 1975 and
L976. Thus, the presence of an east coast spawning
population in 1.975-80 is not supported by available
evidence.

The large catches of adult hoki in the Snares
slope-Puysegur Bank region in the winters of.7979
and 1980, the presence of maturing fish on Puysegur
Bank, and the presence of 0 + juveniles off Stewa¡t
Island and Southland in spring may suggest that a

spawning area exists somewhere in this region.
Ilowever, though the catch rates have been high at
times, they do not comp¿re with the tlpical catch
rates in the west coast spawning stock fishery. Eggs
and larvae spawned on Puysegur Bank, or around
Snares fslands, would be swept rapidly northwards
along the east coast by the Southland Current.
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Fig.23: Size-frequency dist¡ibution of juvenile hoki in the
South Taranaki Bight, 1979.

llowever, Robertson (1980), in his 1971 ichthyo-
plankton surveys across the Southland Current at 46'
0O' S, did not find hoki eggs or larvae. In addition, if
hoki were spawning in the Puysegur Bank area in
1979 or 1980, juveniles would have appeared in
Canterbury Bight by the end of spring. It seems
more probable that the adult fish taken on Puysegur
Bank were migrating towards the west coast, and the
0 + juveniles were being carried away from the west
coast by the Southland Current.

In winter, adult hoki (with maturing gonads) have
been found in many areas apart from west coast
South Island. Ilowever, the sudden appearance of
fully mature adults on the west coast in winter leads
to the proposal that hoki migrate there from all parts
of the New Zealand region to spawn.

Adult fish often migrate to spawning grounds
against currents, which then carry the planktonic
eggs and larvae to nursery areas where they develop
into juveniles (Bishai 19ó0, Harden Jones L968,
Robertson 1980). The dominant currents around the
South Island are shown in Fig. 17 . In winter hoki
with well developed gonads migrate to the west coast
against the D'Urville Current through Cook Strait.
The hoki with maturing gonads that were present off
Cape Campbell in the autumn of. L979 presumably
migrated through Cook Strait at the beginning of
winter. Maturing fish have also been caught off Cape
Palliser, on the south-east of the Nofh Island; so
fish migrating from the east coast of the North Island
probably also move through Cook Strait.

The D'Urville Current picks up the 0 + fish that
have been carried north-east along the west coast by
the Westland Current and carries them through
Cook Strait. No increase in size of 0 + juveniles with
increasing distance from the spawning grounds has
been found in the Westland and D'Urville Currents.

There have been large catches of adult hoki in the
Snares slope-Puysegur Bank region, but they have
been sporadic. Hoki with maturing gonads have
been caught on Puysegur Bank and the size range of
the fish is similar to that of fish in spawning schools
on the west coast. The high, but variable, catch rates
suggest that the fish are a population migrating
through the area rather than a spawning aggrega-
tion.

Juvenile (0+) hoki also seem to be car¡ied to the
east coast by the Southland Current. This current
originates on the west coast and sweeps across
Puysegur Bank, through Foveaux Strait and across
the Snares Shelf, and continues up the east coast of
the South Island. Juveniles have been found in this
current on both the west coast and off Stewart
Island, where the current heads north-east towards
the east coast. Juveniles have not been found on
Puysegur Bank. Flowever, a fast current sweeps
across the bank and in November 1980, only oceanic
fish species of the family Myctophidae tvere present
in mid-water trawl samples f¡om the area.

The speed of the Southland Current off the west
coast is variable. A south-west movement of 8 cm/s
has been recorded off the Hokitika Canyon in winter
(Patchell 1981). Stanron (1976) reported surface
current speeds of 13 cm/s off Hokitika, 23 cm./s near
Jackson Head, and2L cm/s off the Fiordland coast in
April 1974. Heath (L973) recorded speeds of.24 qn/s
at a depth of 500 m near Jackson Head and 64 cm/s
at 100 m off Fiordland in April 1971. In November
1980 a surface current of 102 cm,/s was recorded on
Puysegur Bank (drift data from satellite navigator on
James Cook). Robertson (1980) noted current
speeds of. 9.Ç24.7 cm,/s for surface water off
Southland. If the Southland Current was travelling
at only 17 cm/s from Jackson Head to Stewart
Island, it would take less than a month fo¡ 0*
juveniles to be carried from the west coast to east of
Stewart Island.

The highest catch rates in the Snares slope-
Puysegur Bank fishery have been made off the
Snares Shelf, on the slope down to the Campbell
Plateau. The abundance of large fish on the
Campbell Plateau decreased in the winter of. 1979,
but in the winter of 1980large fish were caught in the
Snares slope-Puysegur Bank fishery. Thus it is
presumed that the fish caught off Sna¡es Islands
were moving from 1¡e Qampbell Plateau to the
spawning area and back.
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Adult hoki with immature gonads can be found to
the east of the South Island during the winter
spawning season, and this led Kerstan and Sahrhage
(1980) to assume that spawning ¿ueas occurred
outside the west coast grounds. Size-frequency data
presented earlier showed that part of the adult
population moved out of areas such as the Campbell
Plateau, Mernoo Bank-Chatham Rise, and east
coast South Island in winter. As there is no evidence
to support the presence of more than 1 spawning

Hoki are widely distributed throughout the New
Zealand EEZ and, south of latitude 40o S, are the
dominant deep-water species of the New Zealand
Plateau (Shuntov et aI. 7979, Blagodyorov and
Nosov 1978, Kerstan and Sahrhage 1980). Annual
landings of hoki reached a peak in 1977 when
97 750 t were caught, 23Vo of. the total demersal
catch in theEEZ. The catches declined to 10 840 t in
7978-79, but have increased since then (see Table
1).

The only consistent spawning area known for hoki
is off the west coast of the South Island during
winter. On available evidence, the hoki in the New
Zealand region can be regarded as a unit stock.
Adult fish migrate to the west €oast of the South
Island from other parts of the region to spawn, but
individual fish may not spawn each year. The
possibility that hoki may have spawned in areas
outside the west coast before 7975 cannot be
excluded, but there is no published evidence to
support it.

Target fishing for hoki is generally on aggrega-
tions of fish, often close to the bottom or sometimes
up to 50 m off it. Typically the juvenile fish, up to
70 cm long, form dense aggregations off the bottom
throughout the year, especially on Mernoo Bank
and Chatham Rise. Large aggregations of 0-2-year-
old fish are found off both coasts of the South Island
and around Cook Strait. Some adult fish school
during the spawning season, but for the rest of the
year are dispersed widely, except in some areas
where large feeding concentrations may form.

There are 7 najar hoki fisheries, 3 of which
produce good catch rates of adult fish. Of these only
the west coast South Island fishery is known to
maintain consistently high catch rates. The Cape
Campbell fishery operates on feeding aggregations,

Discussion and conclusions

stock, it is likely that only some of the adult hoki
population in each region migrates to the west coast
each winter to spawn. Fish may not spawn every
year or some may nrSver sPawn.

This view of the hoki, as a single stock unit within
the New Zealand region and with only 1 spawning
area, is supported by some genetic evidence. A stock
separation study by Smith, Patchell, and Benson
(1981) suggested that only 1 genetic srock was
evident within the New Zealand region.

the Auckland Islancls and Snares slope-Puysegur
Bank fisheries on migrating aggregations, and the
west coast fishery on spawning schools of hoki. The
Campbell Plateau-Pukaki Rise fishery is dominated
by large fish, but the catch rates are never very high.
The east coast South Island and Mernoo Bank-
Chatham Rise fisheries are based primarily on
juvenile fish. All these fisheries are seasonal (Table
6).

A wide range of stock size estimates has been put
forward for hoki. In only 3 of these have the
methods of estimatic¡n been documented (Francis
and Fisher 7979, Kono 7979, Francis 1981).
Flowever, as mentioned by Francis (1981), extreme
caution must be taken when applying these
estimates. The wide distribution of hoki, their
behaviou¡ in migrati:ng to a single spawning area,
and the presence of non-migratory fish in some areas
have probably resulted in fish being assessed several
times. To get a reliable estimate of the standing
stock it would be necessary to assess the size of the
winter spawning population off the west coast, the
abundance of juvenile fish in the other areas, and
the abundance of non-migratory fish all at the same
time. A survey in summer would need to cover
almost all of the EEZ, The behaviour of juvenile fish
and spawning adults and the fluctuations in
availability and vulnerability of spawning and post-
spawning fish have lled to less precision in stock

TABLE 6: Main fishing seasons i¡ the New Zeala¡d hoki fisheries

Fishery
West coast South Island
Cape Campbell
East coast South Island
Mernoo Bank-Chatham Rise
Snares slope-Puysegur Bank
Auckland Islands
Campbell Plateau-Pukaki Flise

Season
Jun-Sep
Oct-Apr
Nov-Apr
Aug-Dec
Jun-Sep
Jun-Sep
Oct-,A'pr
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estimation. Thus it would be unwise to place too
much reliance on the stock estimates produced so
far.

Although large quantities of hoki were taken in
the mid 1970s, there was a major reduction in total
catch in t97V79. This resulted from conservation
measures adopted with the declaration of t}lleEEZ,
when catch limits were applied to fisheries and the
number of vessels in each management zone was
reduced. The annual catches are norv increasing, as

fishing effort in the EEZ increases. Despite large
catches, the abundance of juvenile hoki close to the
coasts of the South Island appears to have increased.
During surveys by James Cook in the early 1970s,
only small quantities of hoki were found in regions
where they are now very abundant. This may have
resulted from changes in fish behaviour or hydrology
in these areas, or from decreased competition and
predation. Large numbers of predators of juvenile
hoki, for example barracouta, were caught during
the 1970s and it is possible that this allowed more
juvenile hoki to survive.

One aim of the research programme on hoki has
been to determine the potential yield from the
resource and to recommend total allowable catches
(TACs) for management purposes. Conservative
TACs for hoki have been allocated in management

areas C, D, E, F, and G (see Fig. 3). However, in
only 1 area and 1 year since 1978 (area G in 198f81)
has the TAC been reached. The failure to catch the
quotas in other areas is probably related to the
dispersed distribution of hoki outside the spawning
season and the difficulty of making economically
viable catches.

The TAC for foreign licensed vessels in area E for
L97940 was 42 000 t. In view of the typically low
catch rates in this area, it is unlikely that such a large
tonnage could be caught without a considerable
increase in effort. Similarly, in the Mernoo Bank-
Chatham Rise fishery (areas C and D) it is now
apparent that the large catches in the past were
mainly of small fish. Although the TAC is large (a
TAC of 16 000 t was allocated for 1979-80), it is
probably not economic to catch this quantity of small
hoki.

The TACs were originally established by man-
agement area, but hoki should be treated as a unit
stock for management. This could be done by
estimating a total yield for hoki in the New Zealand
region and allocating quotas by management area on
the basis of economic considerations. That is,
present quotas for fisheries with typically high catch
rates could be increased at the expense of quotas in
less economic fisheries.
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