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Plate 1: Groper Fishing

Dropline fishing aboard the'Foam', Cook Strait, 1978.
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1. lntrodustion

The decline in the volume of groper landings
in the southern Cook Strait fishery, especially by
the traditional long line and drop line methods,
gave rise to a need for an investigation of the
fishery. This survey aimed at obtaininq a detailed
knowledge of the fishery to identify existing problems, and to def ine future research objectives.
To date there has been very little work published
on groper.

The groper Polyprion oxygeneios is a member
of the Percichthyrdae, which in New Zealand
includes bass, perch, pink maomao, and a few less
common species that inhabit the northern subtropical waters. lts closest relative is bass Polyprion
moeone. Although bass and groper are widely distributed throughout New Zealand waters, they are
seldom caught together because they generally
appear to inhabit different depths.
Groper are found throughout New Zealand coastal waters, including the Chatham Rise, but not on
the southern coastal plateau south ofSnares lslands.
Depending on the month of the year, groper can
be found from rocky reefs as shallow as five metres
to the almost vertical rock or mud banks in 250
rhetres; in August 1979 a trawler fishing 25 nautical
miles west of Westport caught 20 groper in 500
metres.

The main study area was southern Cook Strait
from Stephens lsland to Tory Channel, in depths

ranging from 90 to 320 metres (Figure 1). Add¡tíonal samples were collected from the Viti Canyon,
Cape Campbell and Kaikoura. The study was from
May 1978 to June 1980, and field sampling was
conducted from commercial vessels, three to four
days each month.

2.The Gook Strait Region Groper Fishery

2.1 Historícal development

York (1979) summarised the history of the
Wellington groper fishery up to 1955 as follows:
"The principal fishing method for groper up to
1925 was handlining with about 20 hooks per
line, requiring an average crew of five to land over
a hundred fish a day. ln 1925 most fishermen
started using set lines with 12-35 hooks per line
and canvas buoys as markers. Around this period
deeper grounds were explored in such areas as the
Brothers lslands and by 1940 most of the line
gear and methodology was established. Fifteen
years of fishing the deeper grounds resulted in
most of the productive areas in the Cook Strait
being delineated."

lnformation obtained from Picton fishermen
indicates that when mechanical line haulers became
established in the mid 1950's, the average number
of lines set increased from seven to ten, while the
number of crew on each vessel decreased from three
to two. About this period echo sounders were also
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introduced and this greatly improved the efficiency
of the fleet by allowing the fishermen to find new

in water

resistance gave fishermen access
previously
unfishable because of
to areas that were
strong tides. lt is apparent that these improvements
resultèd in a large increase in the fishing power of
vessels involved in the fisheries.
decrease

A Picton-based fishery for groper was at its
height between 1955 and 1963 when up to 20
vessels were fishing the southern Cook Strait
area. Since then the numbers have declined and
stabilised at the present level of eight.
Broad historical trends in groper landings are
recorded in the Marine Department and Ministry
of Agriculture and Fisheries' Reports on Fisheries
for 1936 to 1976. ln these records'groper' includes
landings of bass and bluenose, Hyperoglyphe
antarctíca. There was a slight decrease in the volume of groper landed (Figure 2), despite the improved fishing methods. This decrease was especially
marked in Cook Strait. The proportion of the total
catch taken on lines decreased as trawl catches rose

probably as a result of the introduction of larger
trawlers f ishing deeper grounds.

Fluctuations in total Cook Strait landings
paralleled those in the national landings. The
decrease in catch between 1939 to 1945 can be
attr¡buted to the Second World War when many
Italian fishermen were interned' (ltalians then, as
today, were the predominant ethnic group in the
groper fishery.)

These records also show a decline in the contribution groper have made to the total weight and
value of wetfish landed in New Zealand. The decline
in value is most pronounced (Figure 3), This is
probably due in part to a greater variety of fish
available to the market today (e.g. many offshore
deep water species), and to the great increases in
prices being paid for snapper lChrysophrys auratusl
äs a result-ôt tne improved quality of this species
in the market place.

A Picton fisherman's records show that for the
period 1962-1979 the number of groper caught
was reasonably stable, Hovrrever, this fisherman
using his local knowledge, mainly fishes isolated
rock faces, and does not rely on the easily accessible banks and reefs that have sustained the bulk
of the f ishing pressure in past years.

Fig. 2: Landings of groper for New Zealand and Cook Strait 1936-1976, and the percentage of groper landed by each
method.
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Fig.4: Long line.
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increase the take of this species, which often exceeded that of groper. However, in places like
Cape Campbell and over rough bottom, such lining
was not possible. Therefore drop lining which supports the hooks in a semi vertical manner remained
the predominant fishing method, When school
sharks became undesirable because of their mercury
content, drop lining was generally re-adopted and
only the occasional shark was taken.

Ten

Fig. 5: Drop line.

to 12 drop lines are usually worked (Figure

5). These corrsist of grapnel with a 19 mm steel

shank and 13 mm steel prongs, 20 metres of threestrand galvanised wire, with 25 size 10 or 11 longshanked hooks suspended on 43 cm tarred and
braided nylon traces about 71 cm apert. A tarred
7-10 mm diameter synthet¡c rope connects the
wire to a surface buoy. All ropes are tarred, which
makes them abrasion-resistant, easier to handle,
and increases their densitl, as well as preserving
them. ln addition, some synthetics such as nylon
are degraded by sunlight, anC tarring helps to prevent th is.

Tarring also camouflages the lines which helps
prevent sharks biting through them. Up to three
wires each with 25 hooks may be joined together
to g¡ve a 75-hook line, but usually two wires are
used. The number of hooks may be varied, because
in shallow water the groper will only bite on the
bottom hooks, but in the deep they bite along the
entire line. Grapnels have either a short shank for
rough bottom or a long shank for mud bottoms,
and have trip lines attached to the shank so they
can be hauled by the prongs if fouled.

\
\

nocr

i

FACFì

Drop lines are set down a rock face or a steep
bank. The wire, with baited hooks, is paid overboard, with the grapnel and buoy line being retained. When the desired position is reached, the
grapnel is thrown overboard, fo!lowed by the
buoy line and buoy. These positions are located
by echo sounders and land marks. Much skill is
needed in piacing the grapnel as a boat's length
can make the difference between a good and a
poor catch. This is because when fishing rock faces
or steep banks the bait must be taken to the
groper as they will not leave the faces and banks
to take the bait.
When hauling, the buoy is recovered and the
line brought aboard with the aid of a hydraulic
6
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hauler. The wire is then pulied aboard by hand and
removed.

the fish, grapnel, bait and buoy line

All lining is done during daylight hours, mainly
during weak tides. However, Cape Campbell and
Kahurangi Point are fished in a slightly different
way. As the tides are much weaker in these areas,
spring tides are preferred as a certain amount of
current is needed to keep the hooks of drop lines
off the bottom. Up to ten lines are set, each with
25 hooks.

Each fisherman generally works his preferred
area, lf another fisherman fishes this as well, due
to a poor catch rate in his own (often caused by
an outsider moving into his area), it soon becomes
apparent that the area will not support two boats.
This indicates the fishery has the maximum number
of vessels fishing it to yield an acceptable financial
return per vessel. Fishermen have noted that when
the fishing was at its height in the late 1950's,
several vessels could successfully fish the same
area.

Some of the Cook Strait groper grounds are
well known and are regarded as "open" for all
vessels to fish, However, each fisherrnan has his

own areas which he fishesand then "spells" for one
or two months, and f ishermen co-operate by
recognising each other's areas,

Almost any fisherman can catch groper in Cook
Strait. However, those with local knowledge and a
complete understanding of the tide movements
succeed best as there can be an hour's difference
in the tide within a mile, which affects fishing.

ii. Trawling - Many groper are trawled in the
trawlable areas. Occasionally they are taken in
large numbers, but generally it is only the odd fish
that is taken during trawling for other species,
ii¡. Gill netting - Virtually no gill netting is
done in Cook Strait as the unpredictable weather
and strong tides make this impractical.
2.3 Processíng

and marketing

of the catch

The catch is headed, gutted and boxed at sea.
Until 1979, the fish were packed in wooden cases
and lids nailed on. They are now cased in standard
plastic containers to conform with hygiene regulations. Flesh from cheeks and throats is removed
from the heads and sold, and the heads are retained
for rock lobster bait. When the fish are in spawning
condition the female roes are kept and usually
smoked.
All vessels are equipped

with freezers or carry
ice, and are capable of staying at sea for several

days.

trend is roughly the same (pers. com. D. Fishburn,
Picton fisherman). However, many of the Picton
fishermen fish for lobster full-time from October
onwards, and do not take advantage of the October
groper run.

The peak in the groper landings (Figure 6) is
brought about by the influx of well developed
spawn fish into the Strait in June and July. l'hese
fish are not caught after July, but in October and
November there is another run of groper as spent
fish appear. These points are discussed fully in a
later section.
3, Present Study

3.1 Sampling
Twenty sampling trips were made - 26 575
hooks were set yielding 2 852 groper and 1 887
other fish. All lines set were drop lines and in the
majority of cases fished 50 hooks. All groper
caught were examined.

3.2

Catch rate

The overall catch rate of fish was one per 5.6
hcoks, and of groper, one per 9.3 hooks.
3.3 By catch

A total of 1 887 incidental fish were taken on
groper lines (Table 1). As 26 575 hooks were set,
this meant that one incidental fish was taken for
every 14.1 hooks.
These f ish were widespread throughout the
Strait in all areas, but species such as conger eels,
blue cod and sea perch favoured the rock faces
while others, such as school shark and red cod,
favoured the mud banks.

-fhe following are of cornmercial value to

fishermen: spiky dogfish (market not continuous
or reliable), conger eel, school shark (depending on
the mercury content), red cod, hoki, southern
kingfish, blue cod, skate, tarakihi, snapper, kingfish, ling, bluenose.

The other species are either discarded or kept
for groper or rock lobster bait.

3.4 Conversíon factors
A total of 94 groper were weighed individually
when whole, and again when headed and gutted,
a conversion factor that could be applied
to headed and gutted weights declared on fishermen's fishing returns, thus enabling whole fish

to obtain

Since the late 1960's, headed and gutted groper
have been processed in Picton and 80% of the
processed groper have then been packed in ice,
placed in polystyrene containers and flown to the
Australian market. Prior to this the boxed fish
were held in a chiller in Picton and then sent by
steamer or ferry to Wellington weekly for processing.

2.4 Seasonal patterns in fishing effort
Figure 6 shows the monthly landings at
Wellington for 1948and 1971, and average landings
for the period 1945-1971. Unfortunately no
reliable figures were available for Picton, but the

weights

to

be estimated.

The conversion factor was calcu lated for a
of 61 groper in July 1979, when the fish
were in peak condition prior to spawning, and
another sample of 33 in October 1979, when they
sample
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Fig.6: Monthly landings of groper at Well¡ngton expressed

as a percentage

of yearly total.
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TABLE 1: lncidental fish taken on groper lines in Cook Strait between May 1978 and June 1980.
Number

Spiky dogfish

Squalus acanthias

Conger eel

Conger verreauxi
Thyrsites atun
Galeorhínus australis
Helicolenus percoides
Pseudophycis bacchus

Barracouta
School shark

Jock Stewart
Red cod
Carpet shark
Hoki
Blind eels
Gemfish
Blue cod
Southern bastard red cod
Skate

Tarakihi
Deepwater dogfish
F rostfish
Snapper
Kahawai

Kingfish
Seven-gill shark
Eagleray
Li ng
B

I

I

uenose

Ce pha I oscy I I i u

m

i sabe

666
257

206
181

181

106
I la

M acru ron us novaezeland i ae

Eptatretus cirrhatus
Rexea solandri
Parapercís colias
Pseudophycis barbata
Raia spp.
madacty I us mac ro pter us
Lep íd orh i n us sq ua mosus

Ne

Lepidophus caudatus
Chrysophrys auratus
Arrípis trutta
Seriola lalandi
Noto ry nch us ceped ian us
M y I i obatu s ten u i ca udatus

Genypterus blacodes
H y perog ly phe anta rct ica
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67

38
33
29
27
21
21

16
11
B

8
7
1
1
1
1
1

were in poor cond¡tion after spawning. The calculated conversion factors of 1.43 in Juiy and 1'44
in October were not significantly different (t =
0.654 n,s.) suggesting that the.conversion factor
remains constant throughout the year. This indicates a 3Oo/o reduction from whole weight to
headed and gutted weight.

Several hundred otoliths were collected and sent
an age and growth study

on groper (Roberts, in preparation).

4.I Methods
All groper caught during sampling were ¡neasured

on a l-metre measuring board and sexed, Fork
lengths were taken. From February 1978 to
January 1980, all groper were also weighed to derive a monthly condition factor. A clock-faced
100 kg x 0.25 kg balance was used to weigh the
groper to the nearest 0.5 kg. Although this might
seem a large standard unit to use, it was found to
be the most accurate as the roll of the vessel

affected weighing considerably. As the fish were
headed and gutted at sea, weighing had to be
carried out as the fish came aboard.

Monthly gonad samples were taken from

large

ish that showed no sexual development and gonads

were preserved in Bouins Solution unt¡l they could
be sectioned and mounted on slides.

Several hundred otoliths were collected for age
analysis. These were fairly thick and robust and
were obtained by making a dorso-lateral cut with
a stout tenon saw, about one th¡rd of the way
through the cranium at the posterior margin of the

the

desired depth was
expose the otoliths,
to
was
twisted
reached, the saw
pair
of forceps.
a
with
removed
which were
pre-operculum. When

4.3 Age and growth

to Victoria University for

4. Biology

f

these had an average length of 73 and 76 cm
respectively. To the south of the Brothers, 505
male and 507 female groper were sampled; these
had an average length of 83 and 88 cm respectively.

Groper stomachs which were not everted by the
build up of pressure caused by the fish's forced
ascent during fishing, were cut open and the
contents recorded.

Approximately 1 400 liver samples were taken
from Cook Strait and surrounding areas for genetic
tagging studies. Liver samples were collected from
freshly killed groper, held on ice or frozen in liquid
nitrogen, and then stored in the laboratory at minus
70oC until analysed. Each liver was placed in a
separate plastic bag before being frozen and, where
possible, the length, sex, and maturity of the
groper were recorded. Liver samples were analysed
for three proteins at Fisheries Research Division
in Wellington.

4.2 Size distríbution
Groper taken north of the Brothers lslands were
generally smaller than those taken to the south of
the islands (this ¡s discussed more fully in a later
section, see Figures 18,

mainly due to a large
groper to the north and
that appear to migrate n

McDougal (1975) determined the age/length
relationship for 72 groper from the Cook Strait
region (Figure 7l by counting the number of
annuli present on the cross section of the otol¡th'
Groper appear to be a relatitely slow growing
species, males grow more slowly and reach a
smaller maximum size than females. Size frequency
data (see Figure 10 in secticln on sex rat¡os and
spawning) suggest that few males or females are
caught when less than four and five years respectively.

4.4

Length /weight relationshiP

Over a period oÍ 23 months 1 644 groper were
weighed and measured. Length/weight relationshipi for male and female groper combined were
determined (Figure 8).

The length/weight relationship f or male

and

female groper was est¡mated (using the least squares

method) to be:
W = 1.423

Where

x 10-5 L2'eeB

W = weight in kg

L = fork length in cm

Most weights conformed closely to this relationship, but the weights of a few fish over 105 cm
were significantly greater than expected. lt is likely
that this variation was due to gonad development
which is considerable in large f ish. McDougal
(1975i found no differences between males and
females from Cook Strait when determining the
length/weight relationship of 98 groper. He also
observed that large fish were significantly heavier
than expected.

4.5 Juveníles and adolescents
Most groper caught north of the Brothers lslands
were immature and ranged in size from 54 to 99
cm, with a modal length of 70 cm (see section on
size distribution).

On some inshore banks and reefs in depths
ranging from 100 to 120 metres, concentratlons
of -cm.
fuveniles were found with an average length of

63

(Since the abolition of the legal size limit

for groper in 1968, which was then 60 cm, these
stocks have been vulnerable to fishing pressure by
amateurs and some commercial f ishermen')

Campbell in June and July.

During the 20 sampling trips that were undertaken, 979 male and 812 female groper were
sampled to the north of the Brothers lslands;

No groper under 50 cm were observed, nor-have
any of the fishermen taken groper below 50 cm
by any method, which includes groper and cod
lines, rock lobster and cod pots, and set netting.
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at about 87 to 89 cm; the smallest mature

female
was 69 cm and the largest immature female 99 cm.

There is no obvious morphological difference
between immature and mature groþer, except for
a larger gut in mature f ish.

4.6 Length at maturity
Cook Strait groper become mature over a

Figure 10 shows the length frequency distributions of immature and mature groper. The fishery
catches largely immature fish: 63% of the males
sampled and 73o/o of the females sampled were
immature.

4.7

Sex ratios and spawning

Generally males and females were about equally
abundant (Figure 10). However, during the winter
run of spawn groper, sex ratios differed in the
following manner. ln May the run of spawn groper
pbell, and approximately

well

1Oo/o

the ovaries increase in size, become a

darker

to fully developed
were well to fully

two to three weeks the
number of developing females increased, until
the sex ratio hecame equal. The spawn fish began
appearing near the Brothers lslands during June

and again the pattern was repeated.

mature. Figure 9 shows the percentage of mature
fish in each 1cm size class. Fifty perðent of male
groper were mature at 85 cm; the smallest mature
male was 69 cm and the largest immature male
99 cm. Fifty percent of female groper were mature

Upon reaching this area, the ripe groper conon the banks in depths averaging 300 m,
and appeared to be very sensitive to southeast
weather. When fishing this area in June 1979,
51, 9J and 112 groper, mostly ripe fish, were
caught on three consecut¡ve days. On the third
gregated

10
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Fig.8:
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Groups
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day a heavy southeast swell built up and when
this area was fished the following day only 17
groper were taken. This dramatic decrease in
catch rate was characteristic during southeast
weather conditions, indicating that the fish had
either moved on due to southeast bottom surge,

by mid July and, apart from stragglers, were not
observed again until October, Then, spent fish
appeared close to where the fully-developed groper
were last seen. These fish were in poor condition
and often had raw, red patches on their underbellies (Plate 2). One female was observed with one
spent ovary and the other ovary constricted at the
opening, which had prevented the eggs from being
expressed. This ovary was full of free-running,
tapioca-like eggs.

Running ripe groper were not observed in the
Cook Strait area, The spawning groper moved off

than immature fish, but condition was quickly

or some related oceanographic condition, or would
not take a bait. Fishermen report that if continuous adverse southeast weather persists in the Strait
in June and July, there appears to be no winter run
of fish.

Spent groper were obviously in poorer condition

regained.
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Fig.9: The percentage of mature groper in each 1 cm length class in Cook Strait. Taken during 19 monthly

samples.
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4.8 Condition

I

Therefore the formula (from Everhart ef a/. 1953)

factors

CF=WL-3x105

ln order to observe seasonal changes of condition

in groper, condition factors were calculated. Condition factors have been widely used in fisheries
stud¡es for fish that show isometric growth (¡.e.
the fish stays the same shape as it grows) (Everhart
et al. 1953). The exponent in the length-weight
relationship for groper is very close to 3 (2.998)
which indicates that growth in groper is isometric.

where CF is condition factor, W is weight, and

L is length was used to calculate condition factor

for each fish.

The results are presented in Figures 11 and 12,
and the combined mean condition factor for males

12
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Fig. 10: Length Frequencies of groper from each 1 cm length class in Cook Strait. Taken from 19 monthly samples.
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and females was used as there was very little difference between condition of the sexes, All fish were

sampled. After that, the fish started
condition.

ln Figure 11 the broken line represents 407
groper from Cook Strait and 5 from Cape Campbell. These fish were in the 75 to 100 cm size range
and all showed no sexual development. The mean
monthly condition factorvaried very little throughout the year.

factor for 84 groper of 101-134 cm, from Cook
Strait. All showed sexual development. The mean
condition factor was agaín plotted monthly and
followed the same pattern as the sexually mature
fish in the 75-100 cm size range. This graph is
not as smooth as Figure 11 because of the low
numbers of groper in some of the monthly samples.

from the Cook Strait region, with the exception
of 38 from Cape Campbell.

The solid line represents groper that showed
developed gonads, 487 f ish being from Cook
Strait and 33 from Cape Campbell. These showed
a steady increase in condition from January to
August, which was followed by a marked decrease
in September and October as spent f ish were

regain

Figure 12 represents the mean monthly condition

4.9 Stomach contents
As stated previously, a boat's length error in
setting a line can make the difference between a
good and a poor catch. Therefore, it is likely that
the groper lie against the rock faces and "ambush"
13
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Plate

2: A 103 cm spent female groper with raw red patch on underbelly.

Fig. 11: Mean condition factors for 75 cm

100 cm groper over a 12 month period.
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their prey, very rarely bothering to
in search of food.

leave the face

Over the sampling period 1 682 groper stomachs
were examined and the contents recorded. lt is
possible that the empty stomach records may have
resulted from the fish vomiting during the ascent,
while being fished, as occasionally groper were
observed with food remains in their mouths and
throats and the¡r stomachs were empty but not
everted.

of the food items recorded were probably
incidental fish hooked on the groper lines that
were consumed before the groper itself became
Some

SEP

ish

Fish thot houe no

50

APr

exomined

o

12 rcnth period

hooked, Some groper, mostly to the south of the
Brothers lslands, had pebbles in their stomachs'
These pebbles were, in order of abundance, greywacke, chert, coarse grained volcanic sandstone,
and acidic igneous intrusives. The origin of these
pebbles is discussed later.

The stomach contents of the groper varied depending on the area in which they were taken, as
follows:

(a)

Rununder Point

ln this area 85 fish were sampled from depths
of 120-180 metres in December 1978' The main

14
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Fig. 12; Mean condition factors for groper in the 100 cm

-

134 cm group.
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food species were lanternfish, followed by prawns
and deepwater fish. Some notable examples were
one stomach which contained 41 lanternfish, another 25 prawns, and a third 1B ahuru. The items
identif ied are set out in numerical order in Table 2.

(b)

sep

Cook Strait

Some 2 536 stomach samples were recorded
from depths of 90-320 metres. The main species

consumed were rat-tails, red cod, squid and hoki.
Pebbles were found in 2.2% of the stomachs
sampled. Most f ish stomachs contained several

pebbles and one small groper had 16 pebbles
averaging 14 mm in diameter. The largest pebble
recovered, which was of chert, weighed-49.5 g and
measured 45 x 39 mm. lt came from a 98 cm
female taken in the central Cook Strait area in 200
metres. This fish also contained a greywacke
pebble weighing 15.9 g, giving the highest total
weight of pebbles in any one fish of 6b.4 g.

Another pebble of greywacke was found which
weighed 41,6 g and measured bB x 30 mm. This
was obtained from a 92 cm female, again in the
central Cook Strait area in 200 metres.

Table 2: Stomach contents of groper taken at Rununder Point in 120-180 metres.
Stomach contents

ldentif ication

Lanternfish

(Family Myctophidae)
Unidentified, large, dark red

Prawns

Gonastomatids and other
unidentified deepwater fishes
Fish bait
Ahuru
Stones
Crabs

Coral

Krill
Mantis shrimp
Octopus
Sea anemone
Seaweed

Squid
Gemfish
Fish remains

(squid, pilchard, etc)
Auchenoceros punctatus
Greywacke
Unidentified
Unidentified
Unidentif ied

Number of stomachs
in which observed
42
35
18
17
17
2
2
1
1

Unidentif ied
Unidentified
Nototodarus sloaní
Rexea solandrí
Un identif ied
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The items are set out in numerical order in Table
3 and the percentage of food items in the gut is
represented in the pie-graph in Figure 13.

data will be discussed more fully in the section on
groper movements.

(c)

5, Groper Movements and Stocks

Cape Campbell

5.1

of 61 groper taken in 12O metres of
water from the mud banks just to the south of
Cape Campbell were examined in May 1979.
Thirteen contained krill (species unidentif ied); 1 1,
Stomachs

Tagging

At the time of writing

528 groper had

been

rat-tails (Coelorinchus sp.); 9, squid (Nototodarus
sloani); and 12, unidentified f ish remains.
tainted unidentified f ish remains,

4.10 Predators
Very occasionally groper were eaten by sharks
while being hauled from the bottom on a line,
Whether a shark wou ld attack a groper under
normal circumstances is a matter for conjecture.
There is little other evidence, in this study, of
predation on groper, However, groper have been
reported from whale stomachs (Table 7). These

abled listless and immobilised groper to struggle
energetically. Fish were then marked with a
numÉered yellow spaghetti tag inserted through
the back just in front of the dorsal fin, and tied
to form a loop. Some fish, when returned to the
sea, swam vigorously, but were unable to get
their heads below the surface, and were taken

Table 3: Stomach contents of groper taken in Cook Strait.
Number of stomachs
in which observed

Stomach contents

ldentíf ication

Bait
F ish remains
Rattails
Red cod
Squid
Hoki

Unidentif ied
Coelorinchus sp.
Pseudophycis bachus
Nototodarus sloani
Macru ron us

n

ovaezel and i ae

Brittle star
Jock Stewart

Mostly greywacke and chert
Unidentif ied
A uchenoceros pu n ctatus
Unidentif ied
Pa ratrach i chthys tra i I I i
Conger verreauxi
Unidentif ied
Helicolenus percoides

Javelin fish
Little conger eel

Gnathophis habenatus

Stones

Krill
Ahuru
Crabs

Sandpaper fish
Conger eel

Prawns
Sea anemones

Jack mackerel

Broken shells
Seaweed

Spiky dosfish
Oueen scallops

Tarakihi
Sponges

Leather jackets
Octopus
Violet squid

Turret shell
Megrim
F lathead

Bird remains
Blue cod
Shark liver
Cockle shell
Gemfish
Silverside
Shrimp

Le pid o rh y nch us d ent i cu I at us

Unidentif ied
Unidentif ied
Trachurus sp.
Unidentif ied
Unidentif ied
Squalus acanthìas
Pallium convexum

Nemadacty I us macro pterus
Unidentif ied
Parika scaber

628
345
119
67
49
37
32
29

25
14
12
11

I

6
5
5
5

4
4
4
3
2
2
2
2
1

Octopus maorum

1

Histíoteuthis mirorda
Zeacolpus sp.
Arnoglossus scapha
Hemerocoetes sp.
Unidentif ied
Parapercís colias
(from shark gutted aboard vessel)
Dosinia sp.
Rexea solandri
Argentina elongata
Unidentif ied

1
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back aboard. On cutting them open it was found
they had a pocket of a¡r trapped between the backbone and the membrane surrounding the stomach
cavity. Those fish that did swim away successfully
did so with powerful strokes. Some fish caught
in 200 metres were tagged, but 160 metres was
generally the limit before they appeared to suffer
excessive stress. Fish over 80 cm seem to suffer far
more stress than smaller ones.

To date there have been 43 recaptures (Table 6).
The furtherest travelled groper was recaptured 115
nautical miles to the south of the tagging location
after 116 days at liberty. These are discussed fully
in the section on groper movements.

5.2 Groper movements in Cook Strait
The rnajority of the groper caught in Cook
Strait were taken from distinct groups of apparently migrùtory fish - the "spring" and "spawn"
fish (Plate 3 and Table 4). Outside the season

for

these two groups, reasonable quantities of
"resident" fish were also taken in Cook Strait.
These residents were all about the same length,
and there were indications that these groper could
be fished out unless "spelled". However, if these
stocks were left for several weeks, the number of
fish built up again, although fish were often of a
different size, indicating that a different group of
groper had moved into the area.

(a)

Apparent movement of spawn fish

Sexually mature fish appeared off Cape Campbell in May in 90-130 metres. These were ripe
but not running ripe, and gradually moved north
reaching the mud and gravel banks in the middle of

Ee

Cook Strait (average depth 300 metres) during
June and July. Movement probably did not extend
north of the Brothers lslands as few spawn fish
were captured there. However, they were caught
over a wide area on the banks to the south. ln
August the spawn fish moved away from these
banks, probably into deeper water, and next
appeared in catches on these banks in October.
They were then in a spent condition, very thin,
and had scarred jaws, bellies, and tails. They
appeared to stay in the area for about a month
before moving south.

(b)

Apparent movement of spring fish

Reasonable numbers of spring groper were
present north of the Brothers lslands between
January and July. However, there appeared to be
an increase in numbers between the Brothers
lslands and Stephens lsland during August and
September.

It was noted that groper appeared in a "hole"
off Stephens lsland in February and March. This
hole has near vertical sides, is 310 metres deep, and
is surrounded by a large flat area 85 metres deep;
As the fish were only caught in the hole during
these two months and not in the surrounding area,
it would seem they moved a considerable distance
to congregate within it.
Spring groper averaged 80 cm in length, showed
no sexual development, and were in superb condition as the development had gone into body fat
instead of the gonads. They were usually caught
around rock faces. ln October the numbers of
spring fish caught declined in this area.
17
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Plate 3: Differences in sexual development of 'spring'and 'Spawn'type groper.

Top: 87 cm female immature groper (spring type fish).
Bottom: 87 cm female developing groper (spawn type fish).

Top: 91 cm male immature groper (spring type fish).

Bottom: 89 cm male fully developed groper (spawn type fish).
18
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Table 4: Calendar of groper movements in Cook Strait.

January
February
March

April
May

June
July
August
September
October
November
December

Reasonable numbers of groper caught, mainly north of the Brothers lslands.
mostly spring fish, while those to the south are mostly spawn fish,
Spawn f ish increase in numbers, especially near Cape Campbell.

Spawn fish concentrate on mud banks between Tory Channel and the Brothers
lslands. Catches drop off in late July,
Spawn fish are not caught and spring fish become abundant between Brothers
lslands and Stephens lsland,
Spring fish become less abundant and spent spawn fish are caught between the
Brothers lslands and Stephens lsland.
Few spawn fish and spring fish. some resident fish taken.

Evidence supporting groper movements in Cook

Strait

(a)

Length frequencydístributions

Figure 14 shows groper length-frequency distributions recorded during monthly sampling,

Although the samples were all taken in the Cook
Strait region, the precise locations varied f rom
month to month. As the samples were taken aboard

a commercial vessel, it is likely that the most productive area for fishing was sampled.

Most monthly samples were significantly different from previous ones and this pattern was re-

over
ion being J
very limited
because of
peated

r, the notable exceptly 1g7g. However, a
neci during July 1g78
-conditions.
and tide
There was a slight variation betvrreen June 1979
and June 1980, but this was accounted for by a
large sample of immature spring-type fish to the
north of the Brothers lslands.

(b)

Changes in sex ratios

Ninety percent of groper which appeared off
Cape Campbell in May were male, but over the

next two to three months the proportion of
females gradually increased unt¡l the two sexes
were equally abundant. This pattern was repeated
in southern Cook Strait during June, suggesting
that there was a northward movement of groper
at that time.

(c)

Abundance of developing groper

(d)

Geologícal markers

Pebbles were found in the stomachs of 2.2% of
the groper sampled, Most pebbles were recovered
from the southern Cook Strait area and apart from
one in a fish from the west side of Stephens lsland,

the rest were from the central area.

The majority of the pebbles were grey to dark
grey greywacke, sandstone and siltstone, A few
contained veins of quarTz. Pebbles of brown to
brownish-white chert were the next most abundant.
Coarse-grained volcanic sandstone and acidic
igneous ¡ntrus¡ves were also found.

The pebbles, with one exception, were smooth
and rounded suggesting considerable initial transport by rivers or by longshore drift. The source
rocks for the majority of these pebbles were probably adjacent to the eastern approaches to Cook
Strait, on either the North or South lsland, None
of the pebbles found were derived from the hard,
white siliceous limestone that outcrops south of
Cape Campbell in the South lsland and northeast
of Palliser Bay in the North lsland. This suggests
that the majority of the pebbles were being collected by the fish from Cloudy Bay or the coastal
Wellíngton area. The composition of the pebbles
supports the hypothesis that the groper were
migrating from the east coast of either lsland,
but this was not conclusive.
The grey, coarse volcanoganic sandstone from a
fish caught near Stephens lsland was similar to a
rock that outcrops in the western Marlborough
Sounds region. The angular shape of the pebdle
suggested it had not travelled far before being
ingested.

gr

(e)

th
th

A large sample of immature fish from north of the

Brothers lslands in June 1980 lowered the indicated
abundance of mature fish present at that t¡me.
present at that time.

Copepod markers

Significant populations of the copepod, Lepeophtheirus polypríoni, were observed on some
groper, while other groper a few miles away were
virtually free of this parasite. This is discussed fully
under the section on stock separation.
19
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Fig. 14: Groper length frequencies for each monthly sampling trip in Cook Strait.
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Fig. 15: Percentage of developing groper appearing in Cook Strait over a period of 19 months.
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(f)

Genetic marks

Electrophoretic studies of groper livers may
provide an insight into the relationships between
stocks of groper north and south of the Brothers
lslands.

þ)

Tagsins

Between April 1979 and March 1982, 528
live groper were purchased from fishermen, tagged
and released. At the time of writing there had been
43 recaptures (Table 5 and 6.) lt is likely to be
some time before tag returns cease and further
returns will be discussed in a later report. Because
small fish cost less than the larger ones, the majority
of the fish tagged were small. These juvenile fish
are thought to behave differently from adults.
Several factors may contribute to the inaccuracy

of groper tag

returns, Table

6 indicates that the

tagging mortality rate probably increased as depth

from which the groper was captured

increased.

However, this is only an indication as recent tagging
from some of the deeper depths has been undertaken and insufficient time has elapsed for the fish
to be recaptured. Several groper were recaptured
with broken tags that were almost shed, indicating
there may be a tag shedding rate to consider, Also
two tagged groper recaptures have been confirmed
that were not reported.

ln June 1981 a further 66 immature 'resident'
type groper were tagged from a rocky reef just
north of Cape Campbell. Two groper were recap-

tured in trawls within 2 miles of their release point,
15 days and 148 days later. A third groper was
taken by line off Stephens lsland, approximately
70 miles to the north-west, 130 days later. A fourth
groper was taken by line, 12 miles to the west
after 314 days at liberty.
Central Cook

Stait

Four hundred and forty six immature groper
were tagged and released north of the Brothers
lslands. To date there have been 32 recaptures,
27 bV line, 4 by trawl and one by set net. One
line-caught fish was taken by an amateur. The
greatest distance moved was 1 15 nautical miles
by a fish recaptured in South Bay, Kaikoura.
The fish had been at liberty for 116 days. A
second fish was recaptured after 59 days,71
nautical miles to the south of Cape Campbell.

The only other fish to travel any significant
distance moved 24 nautical miles west in 100 days.
The other fish were recaptured either on the rock
face where liberated, or on other rock faces in the
same area (within 10 nautical miles). This does
not necessarily indicate that these fish were residents, because the recaptures occurred up to 913
days after tagging. Many of these fish that had
been at liberty for long periods of time were recaptured in the exact corner of a rock face from

which they were originally captured.

Cape Campbell area

Sixteen groper were tagged just south of Cape
Campbell in May 1979 and five have been recaptured to date.
These were spawn fish. One was recaptured off
the
release point, three days after it was tagged, which
supports the theory that these fish move north into
Cook Strait to spawn. The other four were recaptured five nautical miles to the south of the release

Tory Channel, 40 nautical miles north of

point after 2O5, 25O, 255 and 275 days
respectively at large. The recapture of these fish

perhaps indicates that some groper are resident
in the Cape Campbell area. Alternatively, the
fish may have moved north soon after release and
been recaptured while returning south.

These

"corners" had been fished regularly and whether
the recaptured fish had remained there and avoided
capture, or had travelled away and returned, is
not clear. Often several fish that had been at liberty
for long periods were recaptured within a short
time of one another, perhaps indicating that a
school of fish may have returned to the area.

No clear pattern has emerged from the recapture of immature fish tagged north of the Brothers
lslands, and the significance of the two fish recaptured at Kaikoura and south of Cape Campbell
is unclear.

(h)

Groper in sperm whale stomachs
J.A. Perano and Company Limited who own

a

now derelict whaling stat¡on at Wekanui, Tory
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Table 5: Details of tag returns from groper tagged in the Cook Strait region between 21.4.79 and 5.3.82.

N=41

Days

at
liberty
3
12
13

15
31

39
40
49
49
50
59
88
100

Depth
captured
m

Distance
between

capture
n. miles
40
0
5
2

0
0
0
1
1

0
71

0

24

116

15

130

70

148
149
160

0

163

4

194
205
206
255
275
288
293
314
371
449
492
580
582
606
618
669
779
799
784
840
852
913

2
5

5

0

0
5
5
5

Capture

method

110
130
130
130

110
130

220
120
120
130
130
130
120
150
145
120
130
130
110
75

220
120

75
130
110
130
110
110

140
120
110

110
130

80
220
55
85

140
90
220
75
110
130
130

110
110

220

145
130

12

130
130

0

220

130
130

5

130

100-220

0
0
0

220
120
220
220
145
120
120

220
120
220
220
145

0

0
0
5
5

0
2

0
0
0

130
130
150

145
120

Trawl
Line
Trawl
Trawl
Line
Line
Line
Line
Line
Line
Trawl
Line
Trawl
Set Net
Line
Trawl
Line
Amateur
liner
Line
Line
Trawl
Line
Trawl
Trawl
Line
Line
Line
Line
Trawl
Line
Line
Line
Line
Line
Line
Trawl
Line
Line
Line
Line
Line

130
180
130
130

220
156

120

Length (cm)
Taggíng Recapture

67
73

63
63
69
63
57

-

M=Male
F

-

Female

69F
57F

58
63
57
53
83

83F

55
52

82
80
71

72F immature

63
73
59

75

63F immature

67
73

67
55
71

57

57

74
78

79

65
69
63
84
69
65
66
55

86

73M

73

83

72

76F
82M
66
74M immature

73

62
65

Two reports of tagged groper being captured and the tags not being returned have been confirmed.
Channel, kept a record of the contents of sperm
whale stomachs during 1963. Figure 16 indicates
where sperm whales were captured and those found
to have eaten groper. Details are given in Table 7,
(This information was kindly supplied by Mr
G,T. Perano.) Cawthorn and Gaskin (1967) confirm and elaborate on these details in a paper on
the diet of sperm whales.

The majority of sperm whales found to have
eaten groper were captured during May and June.
At this time of year groper are approaching full
development. Most of the whales were captured
near South Bay, Kaikoura, or in the southern
approaches to Cook Strait, areas where fully deve-

loped groper are known to congregate. Only one

of the whales caught between these two areas
contained groper, which perhaps indicates that
developing groper do not congregate between
Kaikoura and southern Cook Strait

in May and

June,

The whales were captured on the surface in
areas where the depths exceeded the normal
range of groper and if it is assumed that the fish
were not inhabiting depths below their normal
range, it follows that the whales either consumed
the groper in midwater or they travelled out over
deeper water after eating the fish. lf the groper
were eaten in midwater, or depths exceeding their
23
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Table 6: Groper tag returns from groper tagged at
different depths.

NB: This table is only an indicator as tag returns
are expected from recent taggings of groper in
depths over 110 m which would increase the
return rate for these groups. N - 41,
Depth
No. of groper
tagged

No. of tags

(

m
28

110

m )
363

111-160

161 m
137

29

(c)

25.O %

8.O o/o

3.7

%

normal range, this could indicate that they had
been taken while travelling to definite areas to
congregate before spawning.

5.3 Stock separation
As discussed in section 4, there appear to be
two distinct populations of groper on the southern
side of Cook Strait. The dividing line is at the
Brothers lslands, the groper to the north being
mainly immature, although many are of a size that
would suggest they should be sexually developed,
while the groper to the south are mainly maturing
or sexually mature. The following section discusses
the two-stock hypothesis.

5.3(i) Evidence supporting the two stock
hypothesis.
Variation in length frequency distributions

Groper catches taken north and south of the
Brothers lslands over the 19 month sampling
period are compared in Figures 17-21.
Figure 17 shows the combined length frequency
of groper samples, highlighting the
number of small, immature groper taken to the
north and the number of large maturing fish taken
to the south of the Brothers lslands.

distribution

Figures 18 and 19 show the number of groper in
each 1-cm size class in the north and again in the
south. As more groper were taken in the north,
the number of groper is expressed as a percentage.
Figures 20 and 21 compare sexual development

in groper north and south of the Brothers lslands.

(b)

There were marked differences between f ish
caught north and south of the Brothers lslands.
Of the groper sampled south of the Brothers
lslands 30 percent were infested, and 6 percent of
those to the north were infested (Table 8). This
suggests that there could be separate stocks in

Cook Strait, although other factors

Percentage of
groper tags

(a)

as well as the winter run of mature groper sampled
at Kaikoura in June 1979.

governing

copepod presence could be operative.

returned from
groper
returned from
groper

These copepods were observed on the groper
in Cook Strait (up to 20 were seen on one fish)

Distribution of parasitic copepods

Parasitic copepods Lepeophtheirus polyprioni,
commonly known as sea lice, are commonly found
on groper and bass, They are usually observed on
the sides of groper, but sometimes also on head
and tail fins. Hewitt (1963) recorded 227 female,
14 male, and 26 juvenile copepods from 18 groper.
A further 110 female, 14 male, and 37 juvenile
copepods were found on 5 specimens of bass
(P. moeone) taken at Cape Turakirae,

Genetic tagging

Some 1 400 liver samples were collected from
freshly killed groper for electrophoretic analysis at
Fisheries Research Division. Results will be published elsewhere when the analyses are completed
(Smith and Johnston, in prep).

Preliminary results

for one enzyme, glucose

phosphate isomerase, show regional differences in
gene frequencies. Gene frequencies for five regional
samples are shown in Figure 22 and given in Table
9. Gene frequencies were similar in Cook Strait
and Cape Turnagain samples but were different
for the samples collected at Kaikoura, on the
Chatham Rise and off Tolaga Bay. These last
three samples were genetically similar to each other,
There is therefore a suggestion that three stocks
of groper had been sampled. These were a northern
stock sampled off Tolaga Bay; a central stock in
Cook Strait, and along the Wairarapa coast; and
a southern stock off Kaikoura and on the Chatham
Rise. Further analyses are planned of groper liver
samples from the western approaches to Cook
Strait and on samples taken north and south of
the Brothers lslands.

(d)

Fin ray counts

Rays in the first and second dorsal fins and the
ventral fins were counted on 247 groper in the
Cook Strait area during December 1978 and January 1979. These counts could not be compared
with counts outside this area because of the lack
of available data, but it is considered worthwhile to
include these data in the report (Table 10).

The counts were analysed by fish size, However,
as the numbers of fish showing variations were
small, the results were amalgamated. Fin ray counts
of groper caught north of the Brothers lslands were
compared with those to the south. ln only one
case was a difference indicated and therefore these
data were also amalgamated.

5.4 Discussion
Most groper were caught south of the Brothers
lslands in June and July, when mature fish were
migrating to spawn. At other times of the year
resident mature fish were taken in the same area
and these still outnumbered the immature fish.
lmmature groper became abundant during August
to September and, to a lesser degree, in January,
February and March, north of the Brothers lslands'
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Fis. 16:
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Wholes

Many of these groper were of a size at wh¡ch mat-

ur¡ty would be expected in fish taken to the south.

the groper north of the Brothers being immature
and not associating with the fish south of the
Brothers, which were mainly mature.

Variations in length frequency distributions
and maturity between groper caught north and
south of the Brothers lslands suggest two separate
stocks. However, this could be accounted for by

Sex ratios in migrating spawn groper suggested
the movement was from Cape Campbell into Cook
Strait as males initially were numerically dominant.
Numbers of females gradually increased until the
25
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Table 7: Contents of sperm whale stomachs found to conta¡n groper and position of capture.
(Pers. comm. J. A. Perano.)
Position of

Capture

28.4.63

41037's
1740 50.2'

Stomach Contents

Date

E

Partly digested and whole fish including ling, squid,
hake, groper and some unidentifiable.

13.5.63

12 groper and a number of squid.

16.5.63

Groper too numerous to count in a fresh condition.

16,5.63

Groper too numerous to count in a fresh condition.

420 14.4' S
1740 13.5' E

8.6.63

A number of groper.

420 30' S
1730 43' E

9.6.63

A number of groper and squid,

15,6,63

A number of groper and squid.

420 33'S
1730 44' E

28.6.63

One partly digested groper and a large number of fish

41049'S
1750 10'E

30.6.63

410 54.5'S

19.9,63

42c^

31'

S

1730 38'

E

420 36' S
173c. 47' E
420

36's

173c-

47'

E

410 54'S
1740 50.5'

E

1740 50'E

bones.

Considerable quantity of groper remains and fish squid.

One groper, one ling, one octopus, and a number of
golden snapper and squid.

sexes were equally abundant. This was repeated
3-4 weeks later in the Strait.

The abundance of developing groper (mature
fish) varied from month to month peaking in MayJune when the spawning groper appeared in Cook
Strait and again in October when these fish reappeared in a spent condition.
Stones ingested by the fish served as geological
markers, indicating they probably moved into
southern Cook Strait from the east coasts of both
lslands,

groper tagged at Cape Campbeli indicate they
migrated north for spawning and then south again.
All recaptures from the central Cook Strait area
occurred within 12-913 days, and all but three
of the recaptures were within 10 miles of the
position where they were tagged.
Groper taken from whale stomachs indicated the
fish were on the move between May and July and
possibly travelled in midwater or at depths usually
considered deeper than their normal range.

6.0

Copepods were significantly more abundant on
groper taken south of the Brothers lslands. As the
groper north of the Brothers lslands were smaller,
it could be inferred that these had a naturally
lower infestation rate. However, analysis of the
data did not reveal significant differences in the
copepod infestation rate when sizes of the groper
were taken into account.

Livers have been collected from groper north
and south of the Brothers lslands, but these have
yet to be electrophoretically analysed. However,
results for one enzyme show differences in gene
frequencies for three regions. These were a northern
stock sampled off ïolaga Bay, a central stock in
Cook Strait and along the Wairarapa;and a southern
stock off Kaikoura and the Chatham Rise which
was similar to the northern stock. Tagging results
to date are inconclusive. However, returns from

General díscussion

Fluctuations in sex ratios, size distributions,
parasitic copepod infestations and population
structures as well as genetic variations from liver

samples electrophoretically analysed suggest that

the groper populations in the Cook Strait region
consist of more than one highly mobile stock. The

main groper movement appears to be that of mature
developing groper moving north into the southern
Cook Strait area during June and July, on their
spawning 'migration. These fish reappear for a
short time in October, in a spent condition.

Tagging 528 groper has, to date, resulted in 43
recaptures. The majority of the fish tagged were
juvenile and only two returns were from outside
the Cook Strait - Cape Campbell area. This would
indicate that the juvenile groper which, apart from
the migratory spawn fish, make up the bulk of the
groper stocks in Cook Strait, are either resident in
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Fig. 20: The percentage of mature male groper in each 1 cm length class. Taken from 19 monthly samples.
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Fig.21: The percentage of mature female groper in each 1 cm length class in Cook Strait. Taken from 19 monthly

samples.
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the area for several years or leave the area and
then return. Within two to three years the majority
of tagged juveniles will probably mature and associate with the migratory spawning stock. Recaptures would then reveal their movements as mature
fish,

Groper in the Cook Strait region become mature
over a large size range. Fifty percent of the females
mature at about 87-89 cm and fifty percent of
the males at 85 cm. Apart from the winter run of
spawn fish the majority of groper in this region
were juveniles. This did not seem to affect the
30

)

fishery as Tunbridge (1963) recorded the same low
average size. However, fishing for small juveniles
on the shallow banks may ultimately affect the
numbers of large juveniles taken at slightly greater
depths. lndications are that these small juveniles
would be between four to six years old. lf left
unt¡l eight years old, they would double their
body weight. This has implicationsfor management
of the fishery.
Because of heavy fishing pressure in the past
years, the bulk of the juvenile stocks of groper in
Cook Strait is now limited to isolated banks and
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Table 8: lncidence of the copepod Lepeophtheirus polyprioni infestations on groper in Cook Strait.
South of Brothers lslands

Month

No. of groper

Percentage infected

May (1979)

61

33*

Highest no. of copepods
on one fish

10 (Cape Campbell sample)

May

38
91

33*
33*

10

June
June

271

5*

3

ly

47

Ju

August
September

October
November
December
January (1980)
March

June

17

0

10 (Kaikoura
sample)
10

23
87

,6

ã

13

34

53
33

15
10

15
0

28
59

149
54

4
10

20

Mean: 30%
* Estimated

North of Brothers lslands
May (1979)
May
June
June
Ju

ly

August
September

October
November
December

January (1980)

0

0*

13

0
0
23
109

4
3
5
12
3
10

81

34
59
59

t

10

I

4
3
4

6

March

129
86

4

June

132

I

12

10

7

Mean = 6%

*

Estimated

reef outcrops, These stocks appear to be vulnerable to fishing pressure as tag returns from groper
tagged in Cepths less than 110 m, where tagging
mortality would be expected to be at its lowest,
indicate that fishing mortality could be as high as
25%. However, because of the difficult terrain,
the unpredictable tides and the often severe weather
conditions these stocks are only readily available
to fishermen with local knowledge, thus limiting
the number of vessels in the fishery. The number
of vessels has declined but catch rates of the
remaining vessels has been maintained by increased
individual boat effort.

and from the Straits, could also threaten the Cook
Strait winter line fishery. Of the 16 groper tagged
at Cape Campbell five were recaptured. Four of
these fish were recaptured over a short period after
being at liberty for a long time (205-275 daVsl.
As these fish were all taken close together by
trawlers it could be assumed that these groper
were migrating, at which time they could be very
vulnerable to trawling. The fifth groper was also
taken in a trawl just a few days after tagging. There
have been unconfirmed reports of trawlers taking
large catches of groper in a single trawl shot. These
fish were probably migrating.

Potentially the biggest threat to the Cook
Strait groper fishery is from trawling. Although
only 3Oo/o of groper tag returns have been by
trawlers, development in trawl technology to enable the steep banks in Cook Strait to be fished
would result in groper stocks being depleted in a
short time, with drastic effects on the line fishing

As many line fishermen in the southern Cook
Strait region now maintain log books (Johnston
1980), the Ministry of Agriculture and Fisheries
intend to monitor the groper f ishery by using
details in the log books and apply knowledge

industry.
as

The high recapture rate of the winter run groper,
they pass Cape Campbell on their migration to

already gained.

Line-caught fish are in superb condition as they
do not suffer bruising or scale damage as is often
the case in the trawl. After heading and guttíng
they are held in a freezer or on ice and landed
31
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Fig.22: Groper

gene frequencies

for 5 regional

samples.
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Table 9: Glucose phosphate isomerase gene fre'
quencies in five regional samples of groper.

Location

No.

of

Gpi gene frequency

fast med. slow

f ish

Tolaga Bay
Cape Turnagain

Cook Strait
Kaikou ra
Chatham Rise

0.26 0.60
o.17 0.74
o.17 0.77
o.24 0,64
o.21 0.66

48
130

278
138
79

o.14
0,09
0.06
o.12
0.13

litre of diesel used. This compared to

of $0.9 per litre of diesel

lst

Dorsal

Fin count
2nC Dorsal

10
10
10
10
10
11

higher prices as an incentive to
lity fish, but this may be encouraged in the future.

11

10
11

The quality of line-caught fish is reflected in the
value of the fish per litre of diesel used. Riepen
(1981) quotes that in 't978 the value of line caught
fish (groper, bass and bluenose) was $2.00 per

collecting the material made this report poss¡ble.

lwould also like to thank Mike Bradstock, Mìke Bull, Martin
Cawthorn, Dave Gibson, George Habib, Jim lVìace, and Peter Smith,
all of the Ministry of Agriculture and Fisheries, for their advice,
direction, and helpful criticism of the results and text.
My thanks finally to Mike Johnston of the Department of
Scientific and lndustrial Research for his help w¡th the geological
ma r kers.
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