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FISHERIES RESEARCH IN THE EAST CAPE AREA.

(Paper presented at the Royal Society of New Zealand Ninth
Science Congress, 1960).

For some considersble time, snapper and tarakihi have been the
two most important commercial species in New Zealand and together
account for over half the total weight landed in this country.
Research on snapper has been conducted at intervaels over the
last 30 years, mainly in Auckland waters. Tarakihi has re-
ceived attention only during the last few years, and most of
the work has been centred on East Cape and the waters south of
this to Gisborne. For this paper, I have extended the East
Cape area to embrace the waters beiween Cape Runaway and the
Mahia Peninsula with some remarks including Hawke Bay. Greater
detail of the various aspects of the researcnh concerning the
tarakihi will be published elsewhere in the near future.

The Commercial Catch

Since 1953 (when work was commenced on the tarakihi), the
speeies has accounted for 23,15% of the total landings of fish
in New Zealand, From Cape Runaway southwards to Lyttelton,
tarakihi is the most important commercial species and énépper
becomes progressively less significant the further south the
landing port. Targkihi is also important in the trawl catches
as far south as Port Chalmers, It is also abundant in the Bay
of Plenty and northwards, but snapper is the more popular
commercial species there. Very small guantities of tarakihi
are taken on the west coast of both islands.

Tarakihi, as a rule, are caught in deeper waters than
snapper, although the areas overlap considerably. Very few
tarakihi are found in waters shallower than LO fathoms, and it
is possibly because of this fact that they do not figure in the
west coast catches whe:e commercial fishing is confined to fairly
shallow water,

In the East Cape area, the commercial species of inportance
are tarakihi, gurnard, snapper and trevally, in that order - as
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shown for the Gisborne, and Napier fishing returns, (the
boats from these ports taking their catch almost ex-
clusively from these waters), Trawlers from Auckland
and Tauranga also fish the northern half feirly ex-
tensively but hy no means exclusively, and the relative
importance of the various species cannot be assessed

for the different areas. Records of the Marine De-
partrient's research trawler, Ikatere, translated roughly
into weihts place the order of abundance ss tarskihi
well in the lead with gurnard and snapper about equal
for second place and trevally fourth. A summery of
results over the last four years is shown in Table 1.

Table 2 shows tiie catch in more detnil of these four
species, and the size range which contributes most
'cbmmercially; Our vecords are more detailed for tarakihi
than fof the other fish, and it is interesting to note
that the size range of the central half of the catch
for this species differs by sbout 4 inch sccording to
whether thefcatch is”measured for length or weight.
Commércially, the weipht is all-important, From the
population‘éngle; the most abundant size is about 14" and
this-is about half-way in the size range of the central
walf of the catch by weights  Similar details are not
available for the other species,

Life.History of tne Tarakihi.

Inﬁhisvregiqn, spawning generally takes vlace in
April, the main sround heing between Hicks Bay and Lottin
Poiﬂt to the west of REast Cape. Other grounds have heen
locatéd south of East Cape, usually over rocky sea-hottoin.
Averaze temperatures over the spawning areas last year were
as follows:= |
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sea surface 18°3°c
thermocline (13-33 fathoms) 18.2°¢
sea bottom (32-80 fathoms) 14.6°¢

All over this region, sea conditions are generally
fairly turbulent, and as a result, the eggs which will
float near the surface in calm waters, have been found
dispersed throughout the depth of the sea, In contrast
to this, eggs in the Bay of Plenty were found only above
the thermoclineo

Pigures 1 and 2 show photographs of embryos and
larvae at various stages of developmente

The eggs vary in size from about 0.9 to 105 mm. in
dlameter, averaging 0.956 mm. (eggs taken from some 20
running-ripe fish). Artificially fertilised eggs de-
veloped as follows (average temperature during embryonic
development 1L.5°C) =
Embryo:- 29 hours - embryo first seen differentiating from the
e ook .o . cellular mess.

43 hours - Eyes and somites seeh.! _

60 hours - auditory capsule; anteriorly=-placed
heart beating once every second;
distinctive pigment pattern
forming and embryonic fin.

72~-8L hours - almost all of the embryos hatched.

Larvees~- O = 1 day- larva floats upside down nesr the surface
for the first 12 hours, then begins to sinke.
2 days - eyes started to pigment; dorsal pigment
patches behind the head region moved to-
wards the ventral surface; active
swimminge
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% days - heart takes up normal thoracic position;
typical pigment bands formed; pectoral
fin lobes visibleo

LL days = small mouth opened; eyes fully pigmented.

5 days = mouth larger and jaws moving; filamentous
part of pectoral lobes formed; yolk sac
and oil globule very small,

6 days - larva starfing to shrink in length.

7 days =~ gill éover opened; mouth with wide gape;

rectal portion of gut constricted off,

Larvae were kept alive for 9% days after hatching, and
although still lively, had then to be preserved.

Effect of Temperature on rate of Developments.
" Average temperature of 139100, hatching time 5 days;
. . 14.5°, 3 days;
. 17.6°C, 2 dayse

Under natural conditions with sea temperatures as for
April in i9?599 hatehing times sbove the thermocline should be
a 1little short of 2 days, but at sea bottom temperatures it
is increased to 3 da¥so '

) Attempts Qaverbeen made to study the development of the
larvee under natbral conditions, but the difficulty in
locating suitable concentrations of them is very greato
However, some progress is being madeo
Growtho

The tarakihi has proved to be an elusive species for
growth determinatjions. Length=frequency modes of the catch
give a lead, but the most fruitful source lies in the annual
rings formed in the scaleso. Unfortunately. the position of
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the first ring is problematical, so that the present results
may be a year short of the sctual facts, Checks have been
made of commercial-sized stocks through recaptured tagcged
fish, but.this is not possible for the small sizes. IFore
work is necessary in this field, but the follewing is an

indication of the probable growth rate.

From back calculations of ring nositions on the most
clearly-marked scales, the followin: growth rcate emerges:-

1st corplete year 3.3", 2nd 5.6", 3rd 8.0", Lth 10.1",
5th 11.8", 6th 13.0", 7th 1%.9",
8th, 14.9".

Corresponding weightst- 1 02ey, 1e9 0Z. 11e8 02z. 10.2 02
15.5 0z. 22.2 0Z¢ 25 0Z¢ 30.7 0%

Tarakihi thus reach the minimum legal retainable size of
10" by the end of the Lth year, and the main catch is made up
of fish between 7 and 9 years of age. Most of the fish
mature in their 4th or 5th year and after that, the growth
rate appears to be relatively slower than for immzture fish.

Scales taken from fish at the time of taggins and awain
after recapture, show that only one ring is generally formed
annually, and it is formed either during the spawnins season
or during the winter. Back calculations of the two sets of
scales from such fish agree closely.

Overall measurements of fish taken at tegging'and again
after recapture show the annual growth rate for the larger
fish to be rather slower than the figures given above. This
may be explained by the fact that the more reliable length



measurements are made several days, or sometimes weeks, after
the recapture, whereas at the time of tagging, the fish is
measured under optimum conditions.

Figure 3 shows two scales taken from one fish - one at
the time of tagging and the second after its recapture, 10
months later, when it had developed a further ring.

Foodo

Much of the sea bottom in this region is composed of soft
bluish-grey mud, and the bottom=-dwelling fauna is restricted
to shallow burroﬁing and tube-forming worms, echiurids,
brittle stars and holothurians, various bottom=dwelling
crustaceans and shellfisho Tarakihi feed on all these forms,
but usually of a size too small for identification by the
unaided eyeo The nature of the gut contents suggests that
the fish gulp st the sea bottom rather than select their
food items. However, they are also known to feed extensively
on pelagic fauna at certain times. I have seen stomachs of
a whole catch of fish fully distended with the Euphausid,
Nyctiphanes, during April, and other obvious mid-water forms
are sometimes found.

It is not yet known whether or-not there is a general
pattern of feeding behaviour involving mid-water and bottom-
dwelling food items. The present orthodox trawling methods
catech only the fish feeding or resting on the bottom, and
therefore the recorded food items are mainly from this sourceo

Tagping and its Resultso,

Tagging was initiated in order to obtain facts about
the movements of tarakihi, their growth rate, and to gain

some elementary knowledge of the exploitation rate of the
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species. Reference has already been made to their growth
records.

Since 1953, some 4,500 fish have been tagged, with an
overall recovery rate of 2.1%. 1958 was the most
successful year, resulting in 3.6% recoveries to date.
However, a small proportion of these 1958 fish (163 in all),
released at Tokomaru Wharf, have given the extraordinary
recovery rate of 12.3%. A similar high recovery rate of
13.8% was obtained from a total of 29 fish released from
the same wharf in 1956. The signhificance of this is
unknown, but could lead to difficult problems in the
management of the fishery.

Movements.(see Figure L)

The first year's returns gave the impression that most
of the fish were restricted in their wanderings, the distances
., usually being only a few miles along the coast or in an
off-shore - on-shore direction. However, two returns came
from 50 and 80 miles from their respective tagging sites, but
these were considered to be non-typical wanderers. Results
of later years however have confirmed the fact that extensive
coastal movement is quite common. Two fish were caught over
200 miles from their points of release - one, tagged near
Cape Kidnappers, was caught off Te Kaha Pt. in the Bay of
Plenty; the other, tagged near Portland Island, was re-
covered in Cook Strait - and they were both caught 10 months
after tagging. Four others were found over 100 miles distant,
two of them within 5 months and the other two, a year and 5
months after their release; five others had moved over LO

miles, On the other hand, it is fairly common to find fish
taken within a mile or so of their tagging sites near the
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anniversary dates of their release - had they been there
81l the time (2 years in some cases), or had they re-
turned, thus suggesting a seasonal rotation over definite
feeding grounds?

The great majority of the recoveries have been made
north of their points of release, many of them on, near
or beyond the spawning grounds west of East Cape near the
spawning season. It is this trend which has prompted us
to tag spawning fish on these grounds this year, to try
to discover their later movements - whether there 1is a
subsequent southward surge back to previous grounds, or
whether the fish commonly continue westwards into the Bay
of Plenty and perhaps beyond.

Species of Pish: mentioned .in the Text

Tarakihi - Cheilodactylus macropterus
Snapper - Chrysophrys auratus
Trevally - Caranx lutescens
Gurnard - Trigla kumu

SUMMARY,.

The tarakihi (Cheilodactylus macropterus) accounts for
one-fifth of the total weight of fish landed in New Zealand.
Over the lsst few years, a study has been made of its life-

history, growth, feeding habits, migrations, abundance, and
general ecology ~ all important aspects involved in the good
management of the fishery. A short account of these findings
ié presented, together with the relative abundance of this
species with the-other commercial species of the area.
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