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Length-frequency Distributions

Data on the 1973-74 and 1974-75 seasons were collected from catches
taken by the purse seiner Paramount in the Bay of Plenty in January to
March 1974 (15 catches sampled, 678 fish measured) and January to Februsry
1975 (19 catches sampled, 1020 fish measured).

The 1975-76 season started in November 1975 off Reef Point. The area
off the north-east coast of the North Island between North Cape and Cape
Runaway was fished from December 1975 until +he beginning of March 1976.

A random sample of at least 100 fish was me,sured at sea from each catch by
each of the three Idrge'Californian purse seincrs operating at the time
(137 catches samnled, 23 249 fish measured). Catches made in January and
February 1975 in the Bay of Plenty by the two small New Zealand purse
seiners were sampled ashore (893 fish measured). The lengths measured were
fork lengths, rounded to the nearest whole centimetre. [ﬁetails of the
areas fished and of the vessels fishing are given on page ?? of G. Habib's
paperi? :

During the 1975-76 season the Californian vessels usually worked close
together., The length-frequency distributions of their catches were similgr
and except for a gradual shift in modal lengths there were no great changes
in lenrth comuosition from January to March 1976. All the length measure-
rients taken on these vcsséls could therefore bhe grouped by intervals of
about 2 weeks to provide a full record of the length comnosition of the
catches throughout the senson (Fig. 1). No fiéh were measured in November
1975 off Reef Toint, but measurements of trolled fish indicated that the

schools consisted mostly of fish 50 to 60 cm in length, with a modal length

of 55 to 56 cm.. The catches in December 1975 off the north-east coast were
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dominated by fish of 50 to 60 cm w1th a modal length of 56 to 58 e¢m (Fig. 2,

group D). This mode disappeared almost completely from the catches in the
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following months, and from January onwards the main mode occurred
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consistently ai 44 to 47 em (Fig. 2, group A). Ana1y81s of the length-

frequency distributions by means of probability paper (Cassie 1950)
confirmed the existence of minor modes at 37 to 41 em (Fig. 2, group B,
January to March) and at 35 to 36 cm (Fig. 2, group C, ¥arch only).

Modes A and B shifted during the season to higher valuesj; both modal

lengths were 3.5 cm greater in early March than the corresponding lengths
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at the beglnninb of January. This increase in modal 1engths over 2 months
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probably reflects growth of the fish and corresponds to an increase in
et

body weight of 4LOO to 500 g.

A variety of growth curves of skipjack in the eastern Pacific Ocean
and off Japan can be found in the literature (summarised by Joseph and
Calkins 19695. The slope of the band covering these published curves
indicates that fish st lengtha between 30 and 60 cm grow 1.5 to 2.0 cm per
month (Fig. 3). ths growth rate is similar to the 3.5 cm in 2 months
recorded during the present study. From these values it follows that the
fish in modal groups B and C were, respectively, 3 and 6 months younger,
and those in modal group D were 6 months older, than the fish in modal

group A. The modal length of the fish in January to February 197 ig. 2

group E,and Fig. 4) 1lies roughly half way bvetween modes D and A observed in
— — -

/
1976. These data lead to the conclusion that the modal groups of skipjack
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found off the north- east coast of New Zealand dlffer in age by 3, or multlplee
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of 3,months. Thus the skipjack schools found off the north-east coast of
New Zealoand during a single fishing senson consist of fish belonging to
several distinct cohorts. (A cohort is defined here as 211 the fish spawned

at or near a pnrticular time and moving through the fishery as a distinct

group.) The data from the
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‘three seasons indicate that 23 a rule oune cohrort dominates strongly
in the catch2s of large purce sciners during mos: of the season.
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There is no informatinn on growth pattern of the fis
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‘Lofore their urvivzl off the [ov Zealan? coast 50 Lheir
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unknown. from the published stipjock growth curves it appears
that the pnssible age rangs of tie skipjack in ths fishery is
between 1 year for the smallest fis* (zroup C) znd 2.5 years for
the largest fish (group D, see Fiz.%). Within this age range,if
growth takes place throughout the yeuzr at the rate of 1.7% cm per

. to
month which was measured in January/ﬂarch 1976, the annual
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growth rate is 21 en.

It fOlLOVS from a comparison of the leng*h-fraqu an distributions
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of the three consecutive seasonz that few, if a*y, f-ah of cohorts
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that contrioute large proporticns to the catclies during a gilvaen
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season occur in the catches of previous aud following seasoas.
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For exnvpl~. the modal length of the cohert thnt appeared as

group D in February 1976 would have been . about 35 cm in
da;fr buf:0m3

February 1975, and the lenzth ’***uency(? that month shows very

.

s anotler example, the cohert that
{0 '

n Januarylfabruary 1975 would have had a
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few fish of such a size.
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dominated the catcha
modal length of ‘about 7C c¢m in the sam2 wonths of 1976,

and $ish of this size wers not caught in the 1975-1376 season

I 1975-7% wodal groups B and D were import-nt compon ats
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of thL~ catches by the Hew Tealird voscals (Fig.S). Thus the
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¥ 2 ¢gatehos bty the largs Joreign v*ss=lu were much more owvious
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in the catchos by the smaiier Neow Uealaud yossels. The reason

e e e e i A e vt s s i ) B

for thin differ.nce between the catches by thh tvo types of boa
S afler

could be that tihec reesaditiShenramesciogroywses {ish for
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amaller schools than the dominant modal groups. The New Zealand
boats fished much smaller schools ¢han the forecign boats and

vere perhaps selectively fishing small fish.

Soma fisning took place off tie Tarancki coast near the

distributiond

end of the seasou. The length-froguencyfrécarded thers was entirely

different froa that found earlier off the norté%ast
coast (Fc':). 1), : The first of the two modes off
Taranaki did not fit in with any of the modes observed
earlier in the s2ason. ‘f%e origin and aée structure

of the fish off the west coast of the North Island ma12$ifferent
from those of the fish found off the nortil~st coést.

The hiew Zealand skipjack catches are similar in length range
to the catches in the Japanese fishery, which also shgw a single
major mode tetweevr. 40 aﬁd 50 cm (&awasaki in Waldron 1963) .
Off Havaii the catches show several main moies, one tetwa2en 4O and
50 cm ard others at larger sizes {(Zrock 195%). 1r the eastern
Pacific the mair modes occur generally at lengths greater than
SO em (Waldron 1953). 1In the Bismarck Sea in 1972. skipiack were

erd Kearne
mostly between 50 and 60 cm long (Lewis, milh, /7974). Thus the
length composition of the New Zealand sipjiack occurs at the lower
end of the size range found in other skipjack fisheries in and around

the Pacific Ccean. It can therefcre be conciuded that the skipjack

whith —
in the New Zealand fishery are young recrults Ihelong to cohorts
| s K -~
that have not been subjecq to fis“ing elcewhere in their geographic
range .
— e
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Total bLody weights dincludiung the stomack contonts (to the

: millimeire
nearest 25 g)and fork lengths(}o tre nearest‘:n)rcre measured f&r
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2 skipjack sauples of 50 fish each collactad from purse seine
catches in the Bay of Flenty on 6 March aud 8 March 1976.

In one snmﬁie the stomachs were empty in all but one fish. In
Ahe othner snapla the stomachs contained only small amouats of
food; the contents of the fullest stemach awounted to only 2%
of the totol body weight. Thuc *he inclusion of the stomsch

contents &fﬂ;}

1ittlec effect on the overall body weight.
¢
A linear regression eguation was fitted byileast sguares

method to the logarithms of weight (dependent variatle) and

length of each fish sampled.

The equatior took the form:
”""""‘""Miége ¥ = -11.99 + 3.19 log, L
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} ... where 2

total body weight (é) aaaj:>
(j/éi fork length G;):\~‘“W‘“';'

]

Tnis curve fitted the data well and was similar to the
curve deriv:4 by Chatwin (1952) for skipjack in the eastern Pacific
Ocean (Fiz.6).

.The weigi.ts predicted for given lengths by the egquation are
listed in Table 1. In combinuti-n with the length-fragneney distbutions
this tabla showz that the arproxiaute wodal waights of skipjack

ring tuo 1975-24 Lenson wer~: 1820 g =nd 3500A?Qco e in

The sonads of the fish ia %o tuo samgles disgcussed in the

o]

swwravious soction were examina2 -:? weignred. Lt body lengths
previous so 3 &

between 35 and 44 cn the ronads were trraad-like ard weighed
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vz distinguished macroscopically.
argor fish formed 2 groups:  a
e, 2nd a ror: diffuse group of

(Fig.7).
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connds of less than

2 5 in welight muY/males ~nd trose with reavier gonads femalcs.
\

This possibility remsins to e investigated histolozically. The
—

swall size of the gonads and the lack of sexual d@iffarance at e

macroscopic level iandicate tha't the fizh wsre "immatura"

according to the definition given by Marr (19h3).
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Food and Feeding

Stoumach

progpor
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contents were

cutes that they

available.

wili take

investigated in the twe sample S't:>
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“rom these saunples and from occasiona) observations
ne geasou it woas osbvious that the eughovsiid Nyctiphines
5 tho mrin food ite: taken Uy the ski*jack schools th
Ly the purse iners. In fzct no other foond was found
o stomuchs examined. Robherts {1972) fcund a similar

skipjack caught by trolling off the nortﬁgast ccast

=1 i Lovamber 1977, thouvgn fish mule up 2 small

f the stomach contents.  York (1969))howéve5 “cund

cast cuant nf the Lorth Isio-d fish {(chiefly Enrcauli:
ore deminant in the Aist of shipjack caught by trolliing
ting in 19895 ani 12% . 3oth roigiounl end h2havioural

A wzoount for Yhooo Aliforoneoes fa dlsl. .

fora large setools when they feod on byctighancs
35 fond itea would Lo deminant in stomachs of fish
rae seine. The fact that skipjack can te caught by

food ottrer thon Nyctiphznes
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