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Length-frequency Distributions 

Data on the 1973-7^ and 197'+-75 seasons were collected from catches 

taken by the purse seiner Paramount in the Bay of Plenty in January to 

March 197^ 0 5 catches sampled, 678 fish measured) and January to February 

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 the beginning of March 19?6. 

A random sample of at least 100 fish was measured at sea from each catch by 

each of the three large Californian purse seiners operating at the time 

(137 catches sampled, 23 2't9 fish measured). Catches made in January and 

February 1976 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. ^Details of the 

areas fished and of the vessels fishing are given on page ?? of G. Habib's 

paper .j 

During the 1975-76 season the Californian vessels usually worked close 

together. The length-frequency distributions of their catches were similar 

and except for a gradual shift in modal lengths there were no great changes 

in length con;osition from January to March 1976. All the length measure

ments taken on these vessels could therefore be grouped by intervals of 

about 2 weeks to provide a full record of the length composition of the 

catches throughout the season (Fig. 1). Mo fish were measured in November 

1075 off Reef Point, 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 with a modal length of 56 to 58 cm (Fig. 2, 

group D). This mode disappeared almost completely from the catches in the 

following months, nnd from January onwards the main mode occurred 

consistently al Mf to *+7 cm (Fig. 2, group A). Analysis of the length-

frequency distributions by means of probability paper (Cassie 1950) 

confirmed the existence of minor modes at 37 to *f1 cm (Fig. 2, group B, 

January to March) and at 35 to 36 cm (Fig. 2, group C, March only). 

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

lengths were 3*5 cm greater in early March than the corresponding lengths 

at the beginning of January. This increase in modal lengths over 2 months 

probably reflects growth of the fish and corresponds to an increase in 

body weight of 'tOO 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 1969)* The slope of the band covering these published curves 

f\ indicates that fish'* at lengths between 30 and 60 cm grow 1.5 to 2.0 cm per 

^ month (Fig. 3)• This growth rate is similar to the 3*5 cm in 2 months 

v 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, 

«•'*" X an<* those in modal group D were 6 months older, than the fish in modal 

1 9 
^ group A. The modal length of the fish in January to February 1975 (Fig» 2. 

^ group E>and Fig. *t) lies roughly half way between modes D and A observed in 

"*V /" 1976. These data lead to the conclusion that the modal groups of skipjack 

C^ ) found off the north-east const of New Zealand differ in age by 3y or multiples 

I of 3, months. Thus the skipjack schools found off the north-east coast of 

New Zealand during a single fishing season consist of fish belonging to 

several distinct cohorts. (A cohort is defined here as all the fish spawned 

at or near a particular time nnd moving through the fishery as a distinct 

group.) The data from the 
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three seasons indicate that as a rule oue cohort dominates stroiigly 

in the catches of large pnr'j? seiners during aios: of the season. 

There ij no information on the growth pattern of the fish 

•before their arrival off the lev Zealand coast so their nge la 

unknown. Fro::i the published ohipjock growth curves it appears 

that the possible aga range of the skipjack in the fishery is 

between 1 year for the smallest fish (group C) and 2.5 years for 

the largest fish (group D, 3ee Fig.j). V/ithin this age range, if 

growth take? place throughout the year at the rate of 1.75 cc P « r 

month which was measured in January/March 1976, the annual 

growth rate is 21 cm. 

It follows from a comparison of the ler.j,;th-fr-»qu9ncy distributions 
• [y 

of the three consecutive seasons that few, if any, fish of cohorts 

that contribute large proportions to the catches during a given 

season occur in the catches of previous and following seasons. 
» n . — - — — _ _ _ _ _ _ _ _ — • ~ ~ . 

For exer .p le , the modal l e n g t h of the cohor t t h a t appeared a s 

group D in February 1976 would have been afeut 35 cm i n 
diilr'buliO'Cy 

February 1975, ar-.d the length—fr-.^.juency/Tor -That month shows very 

few f i s h of such a s i z e . As another example, the cohor t t h a t 

dominated the c a t c h e s i n January /Februa ry 1975 would have had a 

modal l e n g t h of Ctbout 70 cm in the sane months of 1976, 

and fi.'»h of ibis s i z e were not caught in the 1975-1976 season 

(Figo. 1 and *-) . 

In 1975-7^' modal groups B and D were import--nt coaponeats 

^ " ' ' " ~ 
of the ca t ches by the Nev.- " e v . l . r i v e s s e l s ( F i g . 5 ) . .Thus the 

;r.o5al groups thr.t fori:io.! .r.ino:- ^ ^ , - 3 in the length - " r e ,uenctf dis/ril>u*»'o„s 

01 c 3 r. c r. by the larg<": foreign vessels were much sore ouvion^ 

in the catcher, by the smaller *:?•; Zealand._ .gessels. The reason 

for this difference between the catches by the t'.vo types of boats 



smaller schools than the dominant modal groups. The Ke»v Zealand, 

bo:ita fished much smaller schools than the foreign boats and 

vere perhaps selectively fishing small ¥ish. 

Sotnz fishing took place off the Taranaki coast near fcke 

end of the seaaoi:. Iho length—frequency/Te~cTTrSed there was entirely 

different fro»n that found earlier off the northfea3t 

coast (F<"«j- f). The first of the two modes off 

Taranaki did not fit in with any of the modes observed 

earlier in the season. flia origin and age structure 

of the fish off the west coast of the North Island m«W different 

from those of the fish found off the northeast coast. 

The Mew Zealand skipjack catches are similar in length range 

to the catches in the Japanese fishery, which also show a single 

major mode betwee'r. kO and 50 cm (uawasaki iri Valdron 19^3)* 

Oft Hawaii the catches show several main modes, one between ^O and 

50 en ard others at larger sizes (Brock 195'+) • Ir. the eastern 

Pacific the main nodes occur generally at lengths greater than 

50 c:n (V.'nldron 19^3). In the Bisiaarck Sea in 1972, skipjack were 

mostly between 50 and 60 cm long (Lewis, £>>*&, /"197*7• Thus the 

length composition of the New Zealand skipjack occurs at the lower 

end of the size range found in other skipjack fisheries in and around 

the Pacific Ocean. It can therefore be concluded that the skipjack 
•— —.— — BfcTck =— 

in the New Zealand fishery are young recruits /talon*; to cohorts 

_j ^ that have not been subj?ct7"lo f3 s'-.ing elsewhere in their geographic 
X 

rsnee. 

length-Weight Pel at ion ."hip 

Total body weights including the stomach contents (to the 

and fork lengths (to the nearest hmm/tior-2 measured for 
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2 skipjack samples of 50 fish each, collected from purje seine 

catches in the Bay of Flenty on 6 March and 8 March 1976. 

In one sa.r.pli* the stomachs were e-npty in all but one fish. In 

.the other sample the stomachs contained or;?.y small amounts of 

foodj th« contents of the fullest stomach auounted to only 2% 

of the tatal body weight. Thuc the inclusion of the 3tomach 

contents had 
'J> 

little effect on the overall body weight. 

A linear regression equation was fitted by/least squares 

method to the logarithms of weight (dependent variable) and 

length of each fish sampled. 

The equation took the form: 

" logp 1 = -11.99 + 3.19 loSp L 
•e — - , , - , --„ £ 

where '.v = total body weight 

(_ L = fork length (ran. 

(g) *-**~>v 

This curve fitted the data well arid was similar to the 

curve deri-.r"i by Chatwir. (1959) for skipjack in the eastern Pacific 

Ocean (Fig.6). 

The v.-eigkitn predicted for given lengths by the equation are 

listed in Table 1. In coabinat i .:n with the length-frequency a(is4t-".bwt.'ows 

this tabic; shows that the arr;roxi.i:ate modal weights of skipjack 

-luring th- 1975-?6 :;enso:; wer-: 1520 g and 3500/??C0 g ir 

r;°cotnborf 1>3C g in J w r r y , an-! th? raain ::.ode a..•ft*?? to 2033 g 

in r'arch . 

Gonad Condition 

Thf.« gonads of the fish in ti.o t.vo sarrclcs discursed in the 

previous suction were examined a:.d weighed. At body lengths 

between 35 and bh en. the gon^d? were thread-like ard weighed 



cior-tly T?R5 than 1 g . At body l e n g t h s betv;een V* and 5'f cm 

the gonads '.vers t h r e a d - or r ibbon-shaped and weighed up . t o 

12 .8 g . The coxes could not be d i s t jngui.5-.hed m a c r o s c o p i c a l l y . 

•The gonad ••; a i ;rh t s of those l a r g e r f i sh forced ? g roups : a 

c l u s t e r i f <Vo p o i n t s belo.v 2 g, and a r o r j d i f fu se group of 

J7 p o i n t s oszshsscaA around 5 g ( F i g . 7 ) . Arr.ong the f i s h of 

hhU>h cm fork l eng th . t hose with gonads of l o s s t han 
be 

2 ; in '••••eight may /.'.;ales p.nd those with heavier gonads females. 

This possibility remains to be investigated histologically. The 

sinaT 1 size of the gonads and the lack of sexual difference at "fr-»s 

macroscopic level indicate that the fish -.ere "i.'.v.'ature" 
according to the definition given by Karr (V$h3). 

Food and Feeding 

Stomach contents were investigated in the tv.o samples, —-v 

From these samples and from occasional observations 

throughout the season it a;is obvious that the euphavsitd I-'yctiphanes 

australis was the main food iter, taken by the skipjack schools that 

•.vera fished by the purse seiners. In fact no other food was found 

in any of the stomachs examined. Roberts (1972; found a sirailar 

situation in skipjack caught by trolling off the northj?ast coast 

of i.e-A Zealand in I.ovembor 19?1 , though fish i;.ade up a small 

proportion of the sto.iiach contents. York (19^9)> however, found 

that off the east coast of the I.orth Isl^-d. fish (chiefly Snyaulis 

aur t"?1i-;] v;?re dominant in the diet of skipjack caught by trolling 

an' gl"!: ..citing ir. ^9oy an: 1?5f. 3oth regional tnd behavioural 

fa::1 r- aoî .d account Tar t!:-:. differ^nees in diet. 

Skipjack mau for.:, large schools ..hen they feed on I>yc t iph-ines 

and so this food i te... would be dominant in stomachs of fish 

c-sugiit by purse seine. The fact that skipjack car. he caught by 

trolling indicates that they will take food other thon Kyctipha.nos 

v.hen it is available, 

http://jngui.5-.hed
http://pha.no
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F i g u r e C a p t i o n s 

F i ^ .'1 . _ * - - r ~ r 

V,r 

D?> 

L.iencu /oT~ s k i p j a c k t u n a i n c a t c h o s made 

^ f C a l i f o r n i a, p u r s ? s e i n e r s of f i'e,v Z e a l a n d , 

unr 1975 fo March 1 9 7 * . 

Fig; . .? . L e n c t h r a n g e s end modal l e n g t h ? . A-L ( i n d i c a t e d by X) of 

s k i p j a c k t u n a i n p u r s e s e i n e c a t c h e s o f f i.av; Z e a l a n d , 

1 9 7 5 - 1 9 7 6 . 

F i g . ? . 

Tlslh. 

Fir: > 

n-sfc 

?'!odal l e n g t h s A-D of s k i p j a c k tuu;i i n p u r s e s e i n e c a t c h e s 

o f f New Z e a l a n d , 1 9 7 5 - 7 6 , s u p e r i m p o s e d on t h e band c o v e r i n g 

Crov/th c u r v e s of s k i p j a c k t u n a o f f J a p a n and i n t h e e a s t e r n 

P a c i f i c Ocean l i s t e d by J o s e p h and C a l k i n s ( 1 9 6 9 ) . 

Leng th - f r c^uencW / o f s k i p j a c k t u n a c a u g h t by t h e p u r s e 

rar.ionnt o f f ?:ev Z e a l a n d i n 1 9 7 ^ snd 1 9 7 5 . sen.no r 

e i ig tk—frequence f of " s k i p j a c k t u n a c a u g h t by two New 
fo 

Zealand purse sei: . A o J . n j a n u a r y / F e b r u ; a ry 1 9 7 5 . 

L e n g t h - w e i g h t r e l a t i o n s h i p of s k i p j a c k t u n a c a u g h t o f f 

Kev; Z e a l a n d by p u r s e se i i i c i n March 1 9 7 6 , showing d a t a 

p o i n t s (mean w e i g h t s of - e n t i r r . e t r e g r o u p s ) and t h e f i t t e d 

c u r v e . The c u r v e p u b l i s h e d by Chat-vin (1959) f o r s k i p j a c k 

t u r n fn.n.i t h e e a s t e r n P a c i f i c Ocean i s a l s o shovm. 

F i g J 7 . Gn:nd we igh t p l o t t e d ••-••Li—-': body ]ongah of s k i p j a c k t u n a 

' '.fnl 'D, ' b" n u r s e s<»ine i n ka^ok 197~ • . t- , . * • • • r 

http://sen.no
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