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Blue warehiou

(Serinllela bramal

I. Introduction
{a) Dverview

Thizs paper is & compilation of data presented to the
1985, 1986 and 1987 stock assessment meebtings with catoch data
updated to December 1986 for the domestic fishery, and to the end
of the 1985/86 fishing year for the deepwater fishery.

CPUE data from domegtic gill-nets from 1983-1986 is included
and continues to show a decline.

Because the target trawl fishery for blue warehou, both
domestic and deepwater, is relatively small the CPUE data is of
doubtful value but is included for area F only Cfrom 13978/73 to
1983/84 fishing years). No ftrends are discernable.

Also included are notes on the biclogical information
available.

The evidence pregsented by Jones & Hurst (1388) in the blue
warehou paper at the 1987 TAL meetings, recommending a reduction
in quata from 3000 to 1000 t in BMA 3 is still valid.

(b). Deseription of the fishery

BElue for commond warehaow are a mnoderately fast growing
sohinl ing species, averaging 40 — &0cm in length and reaching a
maximum of about 7Som. The fish is common araund the South
Island and lower North Island, but oocurs patehily along the

coast of the North Island o about 37 5. The gpecies also ooours
i south Australia (McDowall 13813,

Wellington landings made up the bulk of the national catch
until the 1360s, and Wellington also has the longest continuous
series of blue warehou landings with-records beginning in 1936.
This fishery was almost entirely a net fishery Llﬂt_i]. the 19607s -
when, with the advent of the high opening bottom trawl, trawling
began to take a major part-of the catch (fable 12, Landings in
Wellington have fluctuated with peaks in 1937, 1359 and 1378.
Whether the fluctuations reflect a reduction in availahility of
the fish, an aberration caused by the relatively small guantities
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invilved, or a change in the fishing patterns is unknown,
Although Shuntov ¢t al. (1981) stated that blue warehow catoches
were related to water femperature, it is more likely that the
drop in Wellington landings in the 1360's was due to the Chatham
Islands crayfish boom from 1I365-1375. No corrvelations have been
found belween blue warehou catches and climate (Jones 13861,

The pealk catch for Wellington was in 1378, and for the
domestic fishery in 1981 (table 1, figure 11.

Catches of Centrolophidae (warehous) by foreign licenced
(FLVY and foreign chartered vessels (FCOVY) were not rveporied by
species prior tao 1978779 and it is impossible to determine how
much blue warehou was caught. The only area with a sizable
warehou fishery is area F, particularly the Solander Corrvidor in
spring. Satches within the EEZ peaked in 1283/B4 as an over flow
effect of the introduction of a deepwater policy, with more
effort being put into catching wunrestricted species (Hurst 19835
and have since dezlined (fables 2,3). The Solander Corvidor was
closed to FLV's and FOM?'s from lst October 1985,

Curvent TAD and management boundaries

Area CHAE Haretted 1386/87
TAD B catch CCMREH

Fermadec 10 10 o
Auckland 1 =0 7
Fentral —-East 2 480 130
Central -West 8 210 30
Challenger 7 310 780
Southland + South-east

+ Bub-aAntarctis e 3210 1230
¥ = Bucta management area for HaR.
# = PQuota management reports (these are provisional onlyl.

() Review of the literature

The tawonomy of the -eﬂtrﬁlnphldq fotnd in the New Zealand
region is dealt with by McDowall (19810, -

Data on historical domestic landings have been published in
the preliminary draft background papers for the fisheries
management plans for the Auckland, Central, Southern, and
Challenger FMATs (Reference Copies are lodged in the MAFfish
library?.
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Data on the history of the fishery, biomass estimates, and
possible stocks were given by Hurst (139830 and updated by Jones &
Hurst (13BB). Ages based on scale readings are provided by Tsarev
€1971) and preliminary data on age from otoliths is provided by
Jones (1986) . Robertson (1975, 1980) described the eggs and gives
spawning information; Gavrilov & Markina (1972} provide
information on feeding, and Fenaughty 2 Bagley {(1981) pravide
information on length frequencies, feeding and spawning. The
effects of water temperature onm abundance are discussed by
Shuntov et al. (1281 and Jones (1386).

IT. Review of the fishery

{a) Catch/effort data

For the domestic fishery there is no way of separating out
vessels which, while not specifically fishing for warehouw,
heverthel ess caught some and therefore have a relatively low
catch for the effort involved.

In Jomes (19863, a comparison of catches by gill net; from
all areas sombined, from vessels landing over ofe tonne of
warehouw per annum showed a decline in catch from 1983 to 19858,
These data have been updated in figure Z and, given the seasonal
nature of the figshery and the effects of the ITR scheme an
numbers of fishermen fas indicated by a rveduction in net length
af over S04 between 1984 and 12863, it is probable that the
change in CPUE reflects changes in the fishery rvather than in the
availability of the fish.

The only area of the EEZ which supported a sizable blue
warehotl target trawl fishery was area Fo  The gquantity of warehou
targeted for exceeded S00 ¢ only in 19BZ/83 and 13983/784 (3356 ¢
and 863 t regpectively? and the data do not therefore provide a
good series for CPUE analysis.

Same CPUE data for vessels working in area F oup to 1983/84
(table 4} was provided by Jones (13936), who concluded that target
catch rates appeared to be low,compared to other species in the
area but did not appear to be declining.

Chy DEther information

Catches by Fisheries Management Arvea for 1984-B6 are shown
-in figure 3. In 1586 warehouw were caught around Northland, the
Hauraki Gul f- and the Chatham Islands suggesting that in that year |
blue warehow had & more northern distribution than'in the period
13831985, ' .

Seazonal catoch information shows that there is a
winter/aspring fishery for warehouw in area 40 and 14 {New Plymouth
and north Wailrarapad; a summer fishery with a small autumn peak
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in area 16 {(Wellington?,and a summer/auwtumn fishery in areas 18
and 2T Haikoura , sast coast South Island) o

Adrea 35 (west coast South Island) has a Tishery in

august /september which picks up again in summer. The fishery in
Tasmar Bay Carea 28) is also a summer one (figures 4,50,

There i probably a migrational movement of blue warehouw to
explain these patterns.

Geasonal catch data for the licenced and chartered vessels
shows that the fishery is a summer one with the majority of the
catch being taken by the charter vessels. The 1985/86 season was
later than in 12B32/84 or 1984/8% and included significant
quantities from area § (for which area catches have not evwceeded
100+ since the EEZ was declared), but nat area ECa) which in the
past has provided reasonable catches (figures 6,72,

) Maori and recreational fishing patterns

The recreational fisheries survey shows that blue warehou
are not commonly caught by recreational fishermen.

I11T1. Research
(a) RFeview studies of atocl structure

Mo stock boundaries are known, however, Hurst (19835) after
considering khnown spawning grounds and seasonal fishing patterns,
suggested that there were probably two stocks: a central and a
southern stock.

A low priority tagging programme in 1389 was carvied out in
conjunction with barracouta surveys, and also with the
cooperation of local gill net fishermen. Just over 100 fish were

tagged in an effort to detect movements of fish, but Lthere have
been no returns.

(b3 Review of resource surveys

There have been no resource surveys targeted primarily at
blue warehouw but surveys targeting other species do provide some
biomass estimates from which yield figures can be derived (see
later discussion). i - : .

Struik &% Bray (1979 noted a significant (p < 0,001) decline
i amateur 0ill net catches of warehous in the Marlborough Sounds
over the pericd 1971-1978.

Data from the domestic statistics suggest a decline in



overall catch between 1981 and 1285 which could be related to
increasing catches by deepwater vessels in the southern area, but
could alss be due to a redivection of effort (e.g. orange roughy)
o a decline in abundance. There was & slight improvement in the
1986 catch over the 198% level but fthis was only dus to increased
catcohes in Tasman Bay, off GHishorne, and in the north of the
North Island. Only three domestic areas recorded increases of
over one tonne in 1986,

(=3 Other studies

Ageing/growthe

"Length at age" results from counts of checok vings of about
300 otoliths are given in Jones (19860 and are compared with
lengthe back calculated by Tsarev (L1271) froam the check rings
present o scales of over 3700 fish., These data suggest that
fish of 40cm are between 4 and 5 years of age, reaching 78 years
of age at a length of S0om.

feeding:

Gavrilov & Markina €1979) reported that §S. brama is a
macroplankton eater, living primarily on the tunicate BEyrosoma,
the salp lasis and the euphausid Nyctiphanes. Graham (1356)
recorded that bBlue warehou also eat small fishes, shellfish,
crabs and ostracods. The predominant food found by New Zealand
Figheries staff has been salps, tunicates and Munida (Fenaughty %
Bagley 1981, Jones 138&)D

length freguency data:s

Length frequencies by area and time obtained from the
W.J.Scobt trawl survey on the West Coast South Island have been
published {(Feraughty % Bagley 1981). There is also a moderate
amount of lendth freguency data accumulated from a variety of
sources at FRC which have not been analyzed.

Met selection:

Unpublished data held at FREC show that there is no size
gselection of blue warehou between Z0om and &Ocm fork length by
rets of Y0mm, 113wm , 1Z35mm mesh.

FReproductive bioclogy, spawning areas:

Frhown spawning areas include the west ooast aof the South
Island (in August-September?, Kaikoura (in March, April, May?,
-Southland (in November), and Hawke Bay (in September). ‘
Eans are described by Robertson (13973, and spawning (Robertson
1980; Fenaughty % Eagley 1981). v : :

(d? estimates of Liomass

Felevant biomazs survey data are summarised in table 3.
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Coefficients of variation are often very high due to the patochy
distribution of the fish, and diurnal variability in availability
to the trawl (Hurst 1983). Expansion of the yield estimates to
include unsurveyed areas is inappropriate because of the known
patchiness of distribution and probable migrations between areas.

In 1386 a further two frawl surveys on the Steyart-Bnares
ghel f, which included the area inside the tervitorial sea, made
it possible to re—evaluate biomass estimates in that area, This
was caloulated in tws ways: by using the mean Dlomass from all
s5ix surveys of warehouw in this area (resulting biomass estimated
at 7555 tonnesl; and by using the estimate with the lowest
coefficient of variation ¢ ZEY in Movember 139882 (hiomass
estimated at <4200 tonnes) (Jones & Hurst 1982,

(e) estimates of short and long term yield

The Tals rvrecommended in 1985 were set at fthe level of the
13283 landings (Hurst 12833, The high foreign and chartered vessel
catech in area F oin 19832 was ot repeated in 12804 o 1984/85, and
the analysis of the research data available after the 1398&
surveys (assuming a 15% productivity) did not support a 3000
tonne TAD for the Southland Sub—antarctic area. For the 1287/88
fishing year it was recommended that the TAC for the Southland +
South-East + bBub-antavrctic be reduced to 1000 © which was the
mean yield derived from the six surwveys carvied ocut in the
Bouthland/Sub-antarctic area.

Maximum constant yvield:

This is difficult to estimate since both catches and effort
have been fluctuating.

Fecruited biogmass for the South Tsland has been estimated in
twn ways using existing trawl data (table 22. In calculating
yields a value of M of 0.3 bas been used based on estimates of
age from ctoliths.

1. There are three recruited biomass estimates from trawl
sUrveys in area 3 which provide an average biomass of 2700
tonnes; an estimate from northern area G/gcouthern area H

(D=t /Nov. 19810 of 1530 tonnes; and an average from area E/F of
£450 tonnes. The relationship betueen these areas, given the
probable existence ' of warehou migrations- arcund the coast, is
urzertain so that the fish in area G in August, for example, may
have moved further north into area H in November. However, -in |
the absence of better information the yields from These areas
(which accounted for 19% of the 19853/86 catch) would be 1000 t in
E/F; 210 t in G and 230 t in G/H; a total of 1540 t; split up as
1000 £ in fishstock 3, (410432303 = 640 £ in fishstook 7.



e By using data from trawl surveys held at similar times in an
ef fort to overcome double counting an estimate of yield can also
be derived. Feb - apr 1983 surveys in areas E/F and C+D give 2980
t O oote survey with & high o.v) and Sep — Nov 1383 surveys in G,
E/F and C+D give a yield estimate of 740 t. Averaging the two
1983 seasonal estimabtes gives a yield figure of 1800 tonnes.

Twr further surveys in Jun — Jul 198& in areas E/F and C+D give
an average yield of about 1200 €, the combined average over the
two years (1983 and 1386 is 1500 t.

It is possible that the decline in catch in the South Island
domestic fishery since 1983 was exacerbated by the high catches
in the Bolander Covridor. Should the BM& area 2 quota not be
reduced, vessels fishing in that area could potentially take over
hal f the estimated biomass in that area (hased o the 1286 datal.

There are no biomass estimates available for the Auckland or
Dentral (kast) areas. However, average landings into Wellington
over the peviod 1977 to 1983 were relatively stable at 300 t.

East Doast landings have shown large fluctuations, at Gisborne
from 2 & in 1978 to 140 £ in 1979 before declining to 2 t again
in 1303. In Napis#r landings have alsc fluctuated from 1 tonne in
1960 to 87 L in 1272, decreasing to less than 20 t in 1970 befors
peaking at 123 &t in 1278 and then declining to 3040 . The MY
for the Central (East) area (Fishstock 21 is therefore calculated
as I00-35¢ tonnes xw oa o factor of 0.7 (to account for
fluctuations) = 210-Z250 €.

The average domestic landings in the Central (Egmont) zone
in 1977 to 19832 are 70 &, the average (declining? catch over
1983784 to 19B83/86 is 72 t. An MCZY of BO tonnes is suggested for
this area. Mew Flymouth has a peak seasonal catch in July, the
season extending from Jume to September. However, the trawl
surveys in G/H in October—~February, which included part of the
Central (Egmont? zone outside 12 miles, coincided with the
December fishery in Tasman Bay and northern West Coast South
Island. Therefore the biomass results for those surveys have been
included with the Challenger area, and the yield for the Central
(Egmont) zone has been calculated separately.

The best estimate of maximum constant yeild is thus hetween 13500
Cand 13006 tonnes. ' ’

‘Current anhual yield:

It is not possible to calculate this in the absence of
curvent bionmass estimabtes.
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Figurs captions

figure 1. Domestic and total landings of bluae warebhiouw 1936-13286
ttonnest.,

figure 2. Catch per metre of gill- net set, 13835~ 1986 dewcluding
ressels catohing leszs than 1 tonnmel.

;"‘.

figure 2. Catches by Fisheries Management Area 1904

LHBE. |
from unrecorded areas totalled in 19B4:2192 t;i?@ﬁ: G:S Ly
1986 B2 L.

figuwre 4, O, Latohes by month for selected domestic areas,
1984; 1385; 13986,

figure &. Foreign licensed and foreign chartered vessel
of klue warehou by month, all are

1984/85; 1985/86 fishing years.

catches
as combined, 12853/754;

figure 7. CTatches by nonth in selected EEZ areas, [98335784,
1984/8%3, and 13985/8& fishing years.
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THEELE 13 annual domestic landings of blue warehou 133113986 and
artrual landings intc Wellingiton, 159311983,

YA total Wellington year total Wellingbon
& A CE3 CED

1256 L 1961 70
19357 150 1262 110
19258 3 1363 110
13Ea Cin] 1964 140
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TAaBLE 2.
Blue warehou catches (tonnes) from the EEZ 1981/82 to 198&/87.

Foreigh licensed vessels chartered domestic
total
Year Japan USSk Kaorea vessels vesaels
1981/82 &7 O 0 1478 2900 # 4446
1982/83 284 11 465 982 2300 #4042
1983/84 293 €& 247 2594 1716 4983
1984/805 13 23 EBE 622 12879 2683
1985/86 151 Q 72 1751 1260 3234
19B6/87 2340%

L WAGE ALBST LA S USRI AL MO MPPTL W10 for st popdt A midrs k) B pmims SO0 P WA L LA GhLin SULS AL LAAL LS FIGL AW LSS GTRSS OIS LY Prors WTARd NI ESTL MMSE FTTTY o s P I v Raner hevte beses fhets Mt darmd SULAL SUTRS SUSLH A0 S AETRS Spbry it bl Db MLAAY JOU4D Bkt

£ o= Quota monitoring reports (provisional only).
# = Calender years for domestic catch 1382 and 1983,
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TABLEJﬁ: CPUE of deepwater vessels working in Area F, targetting

on common warehou

Year Tonnage Class
0-550 550-1500 1500-2500 2500-4000

t hr t/hr t hr t/hr t hr ¢t/hr t hr t/hr
1978/79 - - - 43 85 0.5 10 45 0.2 - - -
1979/80 12 113 0oa 53 271 0.2 304 468 0.7 44 30 1.4
1980/81 bata not available
1981/82 117 183 0.6 8 113 0.1 14 44 0.3 107 95. 1.1
1982/83 44 93 0.5 239 392 0.6 252 301 0.8 21 14 1.5

1983/84 243 182 1.3 134 189 0.7 373 414 0.9 108 134 0.8

4L
TABLE B: CPUE of deepwater vessels working in the Solander corridor

common warehou fishery over the weeks 42 to 53

Tonnage class

0-550 550-1500 1500-2500 2500-4000
t hr t/hr t hr t/hr t hr t/hr t hr t/hr
1978/79 - - - - - - - - - - - -
1979/80 - - - 18 94 0.2 239 195 1.2 44 30 1.4
1980/81 Data not available
1981/82 83 124 0.7 4 11 0.3 - - - 91 66 1.4
1982/83 - - - 175 256 0.7 186 208 0.9 - - -

1983/84 233 162 1.4 104 100 1.0 243 240 1.0 62 41 1.5




TABLE 5 :Biomass estimatesl (tonnes) of blue warehou from trawl
SUrveys.
area vessel date biomass CaVel yield3
G W.J. Scott May—Aug 81 4900 29 730
Sep-Feb 82 1720 44 260
Mar—Jul 82 1840 46 280
Jul-0ct 82 3280 28 490
Dct-Feb 83 510 35 30
Feb-apr 83 280 35 42
James_£Look Sep/0ct 83 1320 48 200
Aug/Sep 84 2070 29 210
G + H Shinkai maru Oct/Nov B1 1550 44 230
Toml maru Dec—Feb B1 O - O
C + D Shinkai maru Mar B3 240 29 40
Nov/Dec 83 Q - o}
Jul 8& 200 100 3
E/F Shinkai maru Feb 1981 5800 3 870
Mar 1982 235 &2 290
Apr 1983 13620 2 2940
Oct—Nov 1983 3360 a8 540
Jun 1986 7300 S 1100
Akebono_maru Nov 1986 4300 26 £50

1 The biomass was calculated by using the average of the

doorspread and wingspread estimate.

were systematic.

Scott a

nd

2 Percentage coefficient of variation.

2 Using yield =

biomass X 0.5 X mortality (=0.3>.

All surveys were random
James_Cook which
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