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1.

SIIMMARY

An accor¡nt is given of the nod.ification of a New Zealand.

crayfishing boat for operation as ân albacore troll"ing vessel.
The gear and. method. of f ishing are d-escribed. in detail.

Between 2'1 January anô 28 Marcb. 19O9, the vesseL conpleted
five fishing trips in the region of East Cape and. made catches
of 6 r?5Oi ,r2OO; ,,1OO; 8 ,2OO; and 4'6ooLbs weight of
albacore in ã8r 66, 19r 7Q, and. rl fishing hours respectively.
Tb,e average nr¡mbers of fish caught per hook hour in the five
trips were O.7r, O.40, 0.65, 1.)O, and O.8O with an average for
aLl- trips of O.8O.

[his catch rate of 0.8O albacore per hook hour or 80 per
1O0 hook hours is compared with aro average catch rate of 7,
albacore per 1O0 line (= hook) hours in the California fishery
between 1910-1961 , ind.icating a relatively simiLar ind.ex of
abr.ud.ance between the two fisheries.

Ihe concentrations of striking aLbacore were associated with
water temperatures in the rânge 610 68oF (17.20 2O.OoC) with
best catches beiag mad.e at fronts between blue oceanic and.

inshore waters d.iscol-oured. by freshwater n¡n-off .
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A COImERCIAI CATCH 0F ÀLBACORE ('IHUNNUS ÀLAtuNGAl

(noNivarnnnn r7ee) rN NEw zEAIAI¡-D

ZOOI,OGY DEPARTIúH{T. VTCTORIA I]NIVERSIIY OF WEIIINGTON

NEW ZEAIAND

INIRODUCTION

Interest in the possibiJ.ity of commercial e>çloitation of
tuna resources in New Zeal-and waters d.ates from about 1960 when
the Marine Department initiated biological a¡rd. technological
stud.ies. [[cKenzie (l9ol) outlined. tb.e biorogy of the group and-

Save a key for id.entification of the speci-es lo.own to be availabLe
to a New zeal-and fishery. she prepared- charts, based. on the
presumed. preferences of the different species for water of certain
temperature ranges, to ind.icate the likely areas of occurrence of
each species around. the coasts of New Zealand.. gampson (1962)
d.escribed. the fishing method.s cumently enployed. in Austral-ia for
taking tr¡na, with particular attention to live bait and. pore
fishing for southern. Bluefin [r.na, Thun¡.us maccoyi, with some

nention of trolì-ing or ]ine fishingr ând d.iscussed their
applicability to New Zealand. cond.itions. ùlcKenzie (1964) gave en

aceount of a hyd,rographic progrârnme combined- with troLling for tr¡na
to establish reLationships between sea tenperatures a¡rd- fisb.able
concentrations of trma.

York (196r, 1966, 1967) prepared. a series of reports
d.escribing fishing triaLs in the Gisborne and Bay of Flenty areas,
using nonofiLament gil-I nets and. trolled. Lures to establish possible
catch rates for ski,pjack, Euth¡¡nnus pelamisr Fnd albacore, Thr¡nnus
alalunga. llhe emphasis Ín this progranme was on giil netting and. a
relativeJ-y sma]L part of the fishing tirne was d.evoted. to trolling;
the catches of aLbacore in 196r,1966r Fnd 1967 were 21,619 and.

799 respectively, taken in comespond.ing troJ-Iing period.s of 287,
19O a¡rd 577 hours; the average rate of catch over the three years
in terms of fish caught per hook hours of trolling was 0.16.

I I Y Y
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During 19OA, a conmercia1 fisherman, Mr Dave Baker, workiag
out of Whitianga, informed. me that he was making catches at rates
very much higher than those reported by York and. offered. to make

his results available for publication. The area worked., which was

across the Bay of Plenty, aror¡nd. East Cape, and. southward. to the
locality of Gisborne, is sb.own in Fig. 1.

Referenqes to tr¡nas in this paper are to Thr¡¡¡us êIêIg4ße.
(Bon¡¡aterre), @ (Castelnau) r Euthy:c-nus pelamis

\(lLnrxaeusJ and lthr¡¡-nus albacares (Bonnaterre), well knou¡n by the
conmon nâmes albacore, southern bluefin, skípjack and. yellowfin
tr¡na respectively. The nomenclature folLows Gibbs and. Coll-ette
( 1966) .

MEIHODS AI{D OBSERVATIONS

SEÂ SURFÂCE TE¡æERATIIRES - were measured. with an alcohol in glass
thermometer grad.uated. in d.egrees Farenheit. Water f,rom the d'eck

hose, the uptake to which was approximately five feet belov the
sea surface, was allowed to run into and. overfLow out of a bucket

at the rate of 20 gallons per minute. The thernometer was allowed'

to reach a stead.y state in the nr-nning water in the bucket and' read'

to the nearest d.egree. Ihe d.eck hose system was separate fron the
engine cooling system and. the sea temperature at five feet beloç
the surface was record.ed. witbin probable accuracy linits of +- O.5oF.

FISHING IOGS - were kept by the skipper in which a daily record was

kept of the track of tb.e boat anÖ of sea surface temperatu¡es along

tb.e track, particularly where visible fronts were encor¡ntered and

wb,ere strikes of tuna trere obtained.. Tb.e state of the sea and'

changes in wi-nd speed.s and. d.irections and. otber eLements in the

weather situatio¡ were record.ed. as they occurred. A record was

kept of fish strikes, the number of fish caught during each b'ou¡ of
eacb. fishing day, and. of the localities where the catches were made.

Observations on bird. life and. other biota were entered' in the 1og.

FISHING IINIT

1¡he fishing r¡ait conprises a single 4l foot wood.en line-and-
crayfish boat, the "sea Bee" (rig. z) fitted. with a pair of vooden

outriggers or fishíng poles, to which are attached. the fishing
line assemblies terminatiag in the fishing Lures. Eacb' pole is
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swivel mou¡xted. at the base of the mainnast and is stayed. fore a¡rd

aft as welL as upward.s to the mainnast a¡rd. d.ownwatd.s to the gunwal es.
The stay to the mast passes through a block a¡¡.d. then as a d.ownhaul
halyard to the base of the mast and. thus forms a topping lift by
which the angle cf th: pcle ce: bc aå;usted. aecord.ing to the
state of the seao In calm weather an angle with the sea of about
too is suitable but in rougher weather this angle nust be increased.
to about 45o. The length of the pole is 48 feet and. the main fore,
aft and. top stays are attached, at bal,f this length along it. A

hyd.rod.¡mamic stabiliser may also be suspend.ed. from the outrigger
at this position along its J.ength. ad.d.itional tighter stays nay
be attached. to the tip of the pole. The botton stay is taken off
perpend.icularly above the gunwale to whicb it is attached. and. is in
the form of a length of chain. Ad.justments to the vertical angle
of the outrigger car¡. be mad.e by easing off on the topping lift and.

fastening the chain at an appropriate link before hauling tigbt on
the topping lift again. The poles are slanted. a littl-e forwa¡d. of
a right angJ-e with the boat.

FISHING GEAX -
Tbe gear used is tbat which evolved. in the California troll

fishery; a d.etailed. account of this has been gi-ven by Scofield
(1916). Some of the Cal,ifornia terminology has been introd.uced.
into New Zealand. and. a list of terns for the najor gear conponents
is given beÌow: (Figs. t-r)

Þhop\ An abbreviation for shock absorbe¡, is a section of
elastic material or a wire spring, introduced. into
the trolling line to take the initial shock when a
fish strikes the lure. In the systen ad.optecl in
New Zealand. the attachnent to the pol.t,l- is by
a 4 foot length of braid.ed. terylene, No. 42r or
equivalent cord., fastened. at its othe¡ end. to a

brass ritrg of Ztt d.ianeter. The shock absorber is
fashioaed. fron strips of uotor car tyre in¡er tube
which are introduced. aeross a loop i^o ühe terylene.

Ì Ì I Y Y



Safety loop

llag line

Main ]ine

InhauL line

Two PoIe
SwiveL

,.

Is the loop of the line across wb.ich the shock

absorber lies and. wb.ich takes the stress when the
elastic has stretched. out to equal tbe length of
line in the loop.

lhis is the part of the liae which comes

irnmed.iately after the shock absorber. It may

also be called. the sbock liae, pole line or
stand.ing line. A major requirement for this
section of the line is that it should' offer low
resistance to the wi-nd. Plastic coated. steel
wire as used. in big garne fishing has been found'

very suitabl-e for this section of the line-

The main l-ine con¡mences shortly before the point of
entry into the water and j-s a braid.ed. terylene Line
No. 42 or equivalent syathetic line; its outer end-

is attached. to a single barreL swivel- to the otber
eye of which is fastened. a quick release stainless
steeL cJ.ip.

A short Line, from the gunwale of the boat near
the stern, to the junction of the maìn and' tag
1i¡es which is used. to pulJ. the main l-ine into
the sid.e of tb.e boat before hauling ia the fish
after a strike.

This is a piece of gear, developed- in the live
bait and. pole fishery, which allows two polest
each handled. by one fisherman, to be attached to
a single fisbing trace. Thus, althougb called a

two pole swivel, this gear consists of three
barrel swiveLs attached to a r¡niting ring. Used.

in the trolling rig it al-Lows the tag line to be

attached. to one swivel, the inhaul line to anothert
whiLst to the third. is attached. the mai:r fishing
line. Wb.en the nai-n. line is pu1led. into the sid'e

of the boat, the ring of the two pole swivel is
slipped over a hook in the grrnwale so that the
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tag Ii^ue is held. taut and. d.oes not flap or trail
in the water when the tension j-s taken up by the
fishe:rnan in hauling ia the catch. It follows
fbat the length of tag Line to the two pole swivel
on each line assenbly must be exactly calculated.
sù th¿rt on puiiing in, the Lines, each ring of the
r'.two-polesil can be just slipped. over its
appropriate hook. All the hooks oD, one sid.e are
positioned. so that a single fishernau cÊn operate
aII lines without having to alter his position.

A short length of lr0 to 2OO lbs breaking strength
nylon nonofilanent into which s¡0a11 brass eyes are
spliceö at each end. by small lead. splices. Stain=
Iess steel split rings of 1 cm. d.ianeter are passed.

through the brass eyes a¡rd. then brazed. at the split
to forn complete rings. One end. of the trace is
attached. by its riag to the quick releaee clip at
the end. of the nain line; this neth.od. of attachrnent
allors rapid replacement of a trace should one break
or be bitten through by a fish.

The d.evice rhich attracüs the fish; it may be

combined. with or be separate from the hook. AII
the lr¡ree used. in the present comrnercial trials rere
of a single tyTe how¡r as rrruby-eyêsrr. {lhe monofila-
ment trace is passed. through a central hole in the
metal heaô of these lures before splicing in the
terninal b.rass eye and, brazing on the ring. Ílo the
ring is attached the final part of the fishing
assembly, the book. In the case of the ruby-eye
lu¡e the hook is separate fron the lure. ÍIhe metal
bead. of the lure is of ch¡oned. brass i¡ the approxi-
mate shape of the head. of a clupeoid. fish; it is
2., cms. Iong and. weighs 1+ oz.; an a¡tificial ruby
of red. glass is inserted. i¡, each sid.e aad. gives the
lure its name. Ílhe bole througb shich the moaofilament
trace Basses is too snall to allow the eyed. splice to
be pulled back again so tbat öuring fisbing, tbe hook

Y Y
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is puIled. up tigbt against the head. of ühe Lure.
Ib.e rear of the head. has a smal-l projecting neck
around. which is tied a br:nd.le of approximately J0
feathers of 12 cms average length. lhree feathers
are d.yed. green, the remaj-nder being pure white. A

photograph of the trace, Iure and. hook assembly is
shown in Fig 1. It can be seen that the hook is
two pronged. and. barbLess for easy r¡nhooking of the
fish as soon as they are har¡J,ed. aboard.; the hook is
calLed. a Garwood. al-bacore hook and. is mad.e of stain-
Less steel.

A singJ.e long fishing Line assembly mad.e fast to the
mast so that it fishes in the centre of the trolling
pattern; it is the Ìongest line fished. so that it
cnnnot entangle with any of the other l-ines; it is
not erpected. to be a heavy catchi-:rg line but is
fished. in the hope that it wiLl keep the crew in
whiskey.

These are complete fishing assenbly lines mad.e fast
to the gunwale at the stern and. a-re the shortest lines
in the pattern so that d.uring turns they foll-ow in the
inmed.iate weke of the boat and. d.o not cross the track
of other lines.

Pole Lines The for¡¡ fishing li,nes oD. each sid.e of the boat, of
varying length but amanged. so that the pattern is
s¡rmmetrical about the long axis of the boat.

It is an obvious practical requirement for working the gear
that the boat sb.oul-d. have read.y mânoeuvreabil,ity and. be able to
turn without the Lines fouling each other. It is also essential
that any line on which a strike is obtained. shouLd. be capable of
being pu}led. i¡oto the boat without either it or its inhauL li-ne
beconing entangled. witb any of the others. An arrângement of Lines
on the boat which satisfies these requirements is illustrated. in
Fig. ,, In this pattern the wb-iskey Line is 22 fathons long and
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the stern lines 6 fathons long measured. fron th.e stern of the boat.
Of the lines attached to th,e outrigger, the outerroost is the
longest, 20 fathoms, the next but one inward.s is 18 fatbons and.

tbe inner-most pole line is 8 fathons 1oag. Tb.is general pattern
is approxi-uately tbat of a V but the outermost line but one is
shorter thaa those on either sid.e of it. Ia the pattern shown it
is 4 fathorns ì.Þng.

fn add.ition to the sid.eways spaci-ng of the lines a spatial
separation vertically also assists in keeping then freo' 'frou
entanglement. [o obtain this, ad.vnntage is taken of the angle of
the outrigger poles which gives each line a d.ifferent slant angle

d.own to the water line and. a further effect is obtaiaed by attachiug
leaden weights to some of the lines. The weights vary in shape from

cigarlike for the ligbter ones to lenon-like or spherical for
heavier ones. Tb.ey are introduced into tbe main lines shortly after
these enter the water and the placenent is deternined. by trial anô

e¡3or to suit d.ifferent configurations of the fishing ensemble.

In the agangement shosn ad.vantage is taken of the high origin of
the outer¡nost line, and. its long length, to recover this line by an

inlraul which passes over all other gear inboa¡d of it. The nercf

line is weighted heavily rith a 4 lb weight so that this line bas

the steepest descent from the pole anÖ is recovered by pulling it
in r¡nd.er the two lines inside it. Of tb.e remaining lines tb.e nexb

inward is r¡nweighted and is recovered. over the shorter innernost
pole line sbich is lightly weighted. by an I oz. lead; tbis weigbt

is just sufficient to keep it below the previous line but above that
cagying the 41b. weigbt cluring recovery of the latter. The inner-
most pofe Lines anô the stern lines are the easiest to work as tb'ese

cote in sithout crossiag the track of any other line.

llbe best speed for trolling for albacote is about 6 to 7 bots
an¿ it is important ùo naintain constant engi-ne revolutions.
Albacore are sensitive to sud.d.en changee in engiae and. transnission
noises. L,ow frequency noises from ruÖd.er pintles or vibrations in
transmission shafts also appear to reduce the likelihooè of tbe

fish to strj,ke the lures. 'Cb.nnming[ behiad the boat vith live or

fresb. bait fish is not usually practÍ.sed ch¡¡ing trolling but during

Y Y Y Y
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the.trials b,ere d.escribed it was found. that chr¡nning with anchovies,
regr:rgitated by fisb land.ed on d.eck, brought the albacore close in
behind. the boat and. greatly increased the catches taken on the
shorter lines.

With the gear rigged in the manner d.escribed. and iLlustrated.
above, catch rates consid-erably higber than those obtained. by York
were obtaiaed. although a strict comparison is not justified. in the
light of the different objectives of the two fishing teams. That
of York was to su:evey a relat5.vely wid.e area and. to evaluate the
relative efficiency of d.ifferent fishing method.s, whilst that of
the fishermen was to use the most effective Lure and. stay in the
tocalities of greatest concentration of fish. It is significant
that the lure York for¡nd. to be most effective, a feathered. iigt
was the one which most closely resembled. the ruby-eye lure used. by
the commercial team.

FISHING OPERATIONS

The fisb.ing logs cover five fishing tours d.uring 19OA

extending over the period. January 20 to March 27. Some fu.rther
fishing was carried out sporad.icatly r.¡ntil April 19, but operations
after March were much interrupted. by r¡nsuitable weather and only
one ful-I day's fishing was BossibLe d.uring this period.. llhe

fishing was conducted within the region covered by the chart show¡r

in Tig. 1 and. was a true commercial enterprise, the criterion for
commencing or ceasing operations being profitability relative to
crayfishing in the sarne âr€êr h¡res were, however, trolled on th'e

way to crayfishing ground.s to supplement information on the
seasonality of tuná occÌrrrences, and. catches of albacore were made

as early as 28 Octobet 196? and. aa late as I Jr¡ne 1968 respectively.
Temperatures of surface water were ¡neasured. where catches were mad.e

and. d.ata thus collected. ind.icated that albacore were seld.om caught

in water of surface temperature higb.er than 68oF (2O.OoC). Thus

the general pattern of the albacore fishing tours was that after
teaving base at Whitianga the boat wouLd. sail for the East Cape

area with surface temperatures being talcen at intervals until
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read.ings of 68oF (2O.OoC) or und.er were obtained.. Duri.ng aII tripa
in the period. January to March inclusive 19OA, offsh.ore tenperatu¡es
in the Bay of P1enty were stable and, remained within the rânge
69-?1oE (20.6 - zt.?o}). Although Lures were trolled. d.uring
passages through the Bay, this was not regard.ed, as fishing tine
for albacore and. in fact no strikes were obtained. On eacb of tbe
five fishing tcurs c. tenperature frouu was encountered. ât, olr Ù

shortly after round.ing, East Cape and. it was between East Cape aad
Tolaga Bay that the greater part of the fishing was conducted..
The najority of the catches were mad.e in relatively shallow water
of betweea ãO al:d 7, fathons d.epth usually just beyond. the Ii¡ait
of visible n¡n-off from streams or rivers. Of these, the litlaiapu

River seened. to b.ave the greatest influence. The position of the
bound.ar¡r beüween the d.iscoloured. and. clear water varied. accord.ing
to the d.irection and. strength of the wind ar¡d. on the set of the
inshore cuuent. {lrolling runs sere usually mad.e on reciprocal
courses parallel to the front of d.iscolor¡¡ed. sater just outsid.e
the d,iscoloured zone. Temperatr¡res ia the clear water just outsid.e
the front with the d.iscolor¡red- water appeared. to be lowered. by
several d.egrees and this sas attributed by the fishermen to tbe
ínfluence of the river water. They repeated.Iy obserrred. that water
at the tO fathom contor¡r off the Waiapu River was two or th¡ee
d,egrees ]ower than at the 60 fathom contour and, on moving into
d.eeper water temperatures rose to approximately the seme as those
record.ed. offshore in the Bay of Plenty.

Stud.y of the fishing logs throughout the fishing period.s d.oes

not indicate a¿y particular ci¡cr¡mstances r¡nd.er whicb catch rates
are better than others, given the basic requirement of a temBerature
front associated, with an area d.iscoloured. by river water. the
nagnitude of the temperature change across the front d.oes not
appear to be important, nor d.oes tbe actual temperature in the
front; catches were maôe with the temperature d.ifference across
the front of as litt1e as 10 or as much as 5o and. in water of
temperatures as low as 6VoI" (l?.zo}) and. as high as 68oF (2O.OoC).

I Y Y Y t
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Catchee rere obtaíned. in localities where flocks of feed.ing sea-
birds wcre encor¡ntered. but equally good. catches were nad.e where no

birds were working. The fishernen preferred. to work in fj-ne, caln
weather but continued to make catches on overcast rainy d.ays and.

in winð apeed.s up to 25 lorots. Albacore appear to feed. and. to take
lures nainly d.uring the hours of d.aylight. Poor catches wer.e

obtained in the early hours after sr¡nrise and. Ín the hour preceeding

sr¡nset. A recoril of the catches taken d.uring each hor¡r of the
fishing days is given in Append.ix 1.

RECORD OF C¡.TCHES

A fuII range of d.ata extracted fron the fishing logs is
presented. in fables l to 5, correspond.ing respectively to the five
fishing trips.

TA3I,E 1

TRIP '1 - FISHfNG DAYS 2'1-24 JA}IUARÏ

Date Wind.
Range
Knots

I[eatber Sea Temp
Range at
Front oF

Locality
Fished.

Hou¡s
Fishecl

Albacore
Caught

Hourlv Catch
öy

Boat
.tsy

Hook

Jart 21

Jan 22

Jart 27

Ja;: 24

,-1o

,-10
,-1'
,-1O

Fine

Fine

Fi-ne

Fine

64-66

6.t-66

6t-66

6t-67

Off Waiapu

illt

ll ll

It ll

1'

9

10

6

4V

77

120

72

v.3

8.1

12.O

12.O

o.to
o.74

1.10

1.10
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TABLE 2

ÎRIP 2 - FISHING DAYS JAN 
'O 

- FEE 8

Date Wind.
Range
Kqots

Ileather
Sea tenp
range at
front oF

Locality
Fished.

Hours
tr'ished,

Albacore
Caught

[Iour]-y Catch
Iry

Boat
by

Hook

Jan 30

Jan 11

Feb I
Feb 2

Feb]&
Feb 5

Feb 6

Feb 7

Feb I

,-19
10-20

1O-tO

10-2'

+

2r-1'
10-,

,-1O

1-20

Fiae

Fine

Overcast

Fine

GaIe

Fine

Overcasb

Fine

Fine

6t-66

61-66

6t-66

67-6'

6)-6+

6t-6+

6t-6+

64-67

Off Waiapu

tr ll

itil

Off Tolaga

Off Tolaga
ilil

Off Toko¡oarr

Off 'üaiapu

10

10

6

10

'10

12

6

2

84

18

11

29

t4

5o

4'
I

8.4

'1 .B

1.8

2.9

+.4

4.2

9.O

4.O

o.7?

o.16

o. 16

o.26

0.40

o.t8
o.82

o.t6

TASI,E 4

ÎRIP 
' 

- F.ISHING DAYS FEE 1' . 18

Date Wind.
Range
Knots

Weather
Sea ternp
1.enge åt
front oF

Iocality
Fishetl

Hours
Fished.

Albacore
Caught

Hourly Catch
By

Boat
By

Hook

reb 17

Feb 14

tr'eb 15

Feb 16

Feb 17

Feb 18

,-to

1O-25

10-1'

1r-1>

1r-ro

Fine

GaIe

Fine

Fine

Fine

Fine

6+-6'

64-65

6t-6+

61-6'

6r-66

Off Waiapu

ilil

tllr

illt

rlt

6

7

11

11

+

47

62

101

,9

I

7.9

8.9

9.4

5.4

2.O

o.72

o.8l
o.86

o.+9

o.19
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TRIP 4 . FISHING DAYS MARCH 11-16

Date Wind.
Range
Knots

Weather
Sea Temp
Range at
Froat oF

L,oc aJ'ity
Fished.

Hours
Fished

Albacore
Caught

Hourl-y Catch
Iry

Boat
Iry

Hook

Mar 11

Mat 12

Mar 11

Mar 14

Mar "ll

Mar 16

,-1o
,-10

,-1o
5-10

,-1O

,-10

Fine

Fine

Fine

Overcast
Rain

Fine

Fine

66-68

66-68

66-67

66-67

6r-6?

66-67

Off Waiapu

Off lokomaru
to off Tolaga

Off Tolaga

Off Tokomaru

1'
11

10

12

17

11

92

7o

202

226

261

151

7.1-
6,+

20.2

18.8

20.1

IV.9

o.6,
o.58

1.8+

1.71

1.87

1.26

T.A3LE tr

TRIP q - FISHING DAYS M.ô,R 2O-2'
AND 26-28

Date Wind
Range
i(nots

Weather Sea Tenp
Range at
Front oF

I,ocality
Fished

Hours
Fished.

Albacore
Caught

Hourlv Catch
lJy

Boat
öy

Hook

Mar 20

Mar 21

Mar 22

Mar 27

Mar 24

Ma¡ 26

Ma¡ 27

Mar 28

20-2'

20-2'

20-2'

20-10

8, 2,

2r-70

29-ro

tr'ine

tr'ine

Fine

Ove¡cast

Gale

Overcast

Gale

Overcast

66-67

6r-6?

6r-67

64-6'

6+-6>

6r-67

Off Waiapu

Off Tolaga

Off Tatapor:¡i
(cis¡orae)

Between Gis-
borne and.
East Cape

4

4

4

12

+

, vo

40

27

68

69

,9

6.O

10.o

,.7
17.O

,.8

1+.7

o.5,

o.91

O.r2

1.r,
o'5V

1.40



The number of
the weight of the
per boat hour a¡d.

1+.

hours fished. on each trip, total- fish caughtt
catch, average weight of the fish a¡d catch rates
hook hour are su.mmarised in Table 6.

TABLE 6

î0r4Iö aNl-4YgHAqEs 8as idl!Þ_1 -q

Trip
llo.

Hours
Fished

Total No.
Fish Caught

Total ifeight
of Catch lbs

Av. lìieight
per tr'ish

Average
per boe

catch
t hour

.Average catch
per hook hour

No. of
Fish

lTt of
catch l-b

No of
Fish

Wt of
Oatch Ib

I

2

,
+

,

t7
66

t9

7o

t1

to8

289

279

'loo4

289

6 r75o

,'200

, r1oo

8r2OO

4r600

21.9

'16.0

18.1

8.2

16.O

8.1

4.4

7.2

14.1

8.8

140,7

78.8

lro -8
117.1

1t9.t

o.71

o.40

o.6,
1.to

o.80

12.7

7.2

11.9

10.6

12.6

AIl
Trips

246 2r169 29 r8r3 17.6 8.8 121.1 o.80 11.O

The tabLe shows that the fish caught during the first trip were

considerably larger on average than those caught in subsequent trips.
On Trip 4 there was a predoninance of a yourlger age Sroup in the
aatcb.

To be econonic, conmercial operations require a combination of
ad.equate catch rates per hour with adequate average weights of the
fish caught. Thus Trips '1 and 5 with average catches of fisb per
boat hour of 8.'1 ancl 8.8 and wj-th average weights per fish of 21.9
and. 16.0 Lbs respectively yielded. the best commercial- results with
weight of catch per hour of fishing at approximately 14Ð lbs per
boat hour each. In Trip 4 a higtr rate of fish caught per hourt
14.7, was offset by a Low average weight per fish, 8.2 lbs, so that
the catch per boat hour was reduced to 117.1 Ibs. Results in Trip 2

were poorel still owing to a low rate of fish caught. A good average

weigbt of '16.0 lbs could. not compensate for the low catch rate of
4.4 fish per hour a¡d the resuLting catch weight per boat hourt

/8.8 tbs, was the ]owest rate for aI1 trips.

V V Y Ì
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Taking the five trips together, 21169 fish weighing
coll-ectively 29 ?8rO Lbs were taken in 246 f ishing hours at an

average catch per boat hour of 8.8 fisb. and. 121 .7 }bs weight.
As the number of hooks fished- was 11 throughout, conespond.ing
average hourJ-y hooki-ng rates were O.8O and 11 }bs weight.

DISCUSSION

COMPARISON 'füITH HOOKING P.ATES IN fHE CAIIFORNIAI{ FISHERY

Since the fishing gear and- method.s in the present operations
are id.enticaL with those used, in California it is interestiug to
compare the hooking rates in the two fisheries. Californian catch
ef fort is measured in terms of boat d-ays, with a boat d.ay being
approximately equivalent to 1OO hook hours, Clemens and. Craig
(196r).

In simil-ar effort units the catch rates during the five
fishing trips summarised. in [ab1e 6ranged" from 40 (frip 2) to ItO
(Trip 4) with a mean of 80 albacore pqr1O0 hook hours.

For the seasons 19rO through 1961 the Cal-ifornian fLeet
averageù 71 albacore per d.ay (or per 1OO line hours), whilst the
¡angê j-n catch rate d.uring this period. was lO to 112 al-bacore per
day. Between 1961 ancl 1968 the catch rate has continued. to
fl,uctuate around. a meall of ?O albacore per d,ay (Craig, (pers.
conn)).

COMIvIERCIAI E]GI'OITATION

The southern Pacific stock has been e:çloited. in a long line
fishery by Korean long liners operating out of Samoa and. the New

Hebrid.es, and. Japanese long l-iners have taken albacore in oceanic

waters both to the east and west of New Zealand. down to about 4OoS

latitud.e.
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Shirakr¡ma and. Cowper (pers. comm. ) d.uring a crui-se of the
Onahana l'isheries High School training vessel I'Fukushima Marurt,
off New Zea1and. in Jr¡ne-July 196, record.ed, catches of albacore
by J-ongline in aD. area between 17708 a¡rd, 1?7oW and. between tb,e

Trth and. 4oth paralfels, with a peak catch between 1?8o and. 1?9oW

and. t6o and ã?oS. llhe albacore were taken incidentafly d.uring a
fisbing surveJi for Southenc. bluefi-r tu¡ra Thr.¡¡nus maccoyi¡

Koto (lgOO) gives a map of the albacore fishing ground.s of
the South Pacific in which he shows the North IsLand. of New Zealand.

to lie within an albacore longlining area extend.ing from the East
Coast of Australia to 12OoW longitude. On this ûIâpr a coastal area
extending from about Napier around. North Cape and d.own to about New

P1¡mouth is ma¡ked. as a pole and. Ìive bait fishi:rg ground.. A

csastal area extend.iug from fasmania to the approxinate latitud.e of
Port ùlacquamie is sinil-arIy narked. on the Australian south-east
çoast. Roughley (19øl) nas record.ed. that a catch of 61282 lbs of
albaçore was taken off tb.e coast of New South Wales by trolling
between Septenber 1949 and. February 19rO. Kotors map extend.s

across the South Pacific to Chile where a coastal live bait fishing
ground. is also shown.

The Level of research has been much lower in the south than in
the nortb Pacific and. there j-s no evid.ence yet of long range t¡an5-
Pacific migrations comparable to tbose which have been established.
betweea North America anÖ JaPen.

Shorter range migrations are almost certain to take place and

if a conmercial- fisb.ery for albacore is to be d.eveloped in New

Zealand., the relationship between this coastal fishery and the
offsbore Japanese tong l-ine fishery nust be established.. Management

of the fishery witl require international cooperation.

v v v V Ì
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POIE{IIAIJ ¡'OR DEVETOPM$IT

Therg, would. appear to be good. prospects for the d-evelopment

of an al-bacore fishery in New Zealand. Such an industry developed'

from soall beginnings in CaLifornia subsequent to tb.e faj-lure of
the sarètpg fishery. In the early d,ays the commercial" fishermen
netted. sgtrd.lnes and. salted them for bait. they Located aLbacore

schools by trolling and. then scattered. the salted. bait upon the
sea to attract and. hoLd the albacore within reach. of handlines.
ülhen the. sàhoo1 ceased. biting, trolling was resr¡.med. and. the process

was repeated.. After V'/orl,d. War I trolling vessels started. carrying
tanks and. the bait was kept alive. Japanese imnlgrants j.ntroduced

pole fiehíng to the industry and the live bait method- became

associabcd. nainly with this pole fishing. PoLe fishing has tbe
ad.vantage that much larger fish can be Land.ed. than by troll fishing.

|Ihe fishe¡nen in the present fishing tours noted' greatly
increased. catches when they used. regurgitated anchovies to "chu.m

up,, the albacore behind their boat and. the possibility of introd.ucing
l-ive baiÇ in New ZeaLand. requires ca¡eful stud.y. It is ad'vantageous

both in trolling and. pole fisbing, but if the fish respond. readily
to live bait, d.evelopment of pole fishing is ind-icated'. In the
present fisbing, nunerous strikes of yellowfin tr¡na Thr¡nnus albacares

were obtained, but f ew of these fish were land.ed. as they were too
beavy to hau] on board. and they frequently broke the lines; on on'e

occasion all el-even lines were l-ost when the boat ran into a school

of yel-Iowfin. A pole fish.ing boat would- have taken both albacore

and. yellowfin.
There j.s a conpJ-icated. relationship between boat size and'

economic efficiency. Breekveld.t (1969) has outLined the factors
which have to be considered.. The boat must not only be seaworthy

and. sea kind.ly but such f actors as overall d-inensions t the shape and'

d.ivision of the hull- into fish hol'd', engine room, fuel tanks and'

accommodation spaces, the d.eck space and. the Sear must be in full
harmony with the cond.itions it is to operate und'er, such as the

d.uration of the trips, the tJæe of weather and- seas it nay meet t

d.istances to fishing gro¡nd.s, catcbing rates and' síze of catchest

d.isposal of the catch and the ratio between receipts obtained and'



19.

oBerating expe!.ses. Information on al'l these matters is required.
to ind.icate what true of boat and. fishing method. would. be nost
suitable for use in a New zeaLand. fishery for albacore.

Basicallyr operators in pelagic fisheries have two inain
options. Tb,ey may employ relatively small boats for a short
season' d.uring which the nigrating fish are within their Linited.
operational ranger errd convert to another tJæe of fishing outsid.e
the season for the nigratory species. Alternativety they may use
ì-arger boats a¡rd. foLlow the centre of fishing activity as this
moves along the coastline, working out a series of bases as the
season proBresses. A classical exanpJ-e of tbe Latter type of
operation was the movement of the North Sea herring d.rift net fleet
from port to port as the ce¡rtre of herring schooling sbifted. with
the seasons. In the California albacore fishery some fishermen
have chosen the first al-ternative; others Ìrave ad.opted. the second-.

The present operations with the "Sea Bee" have shown that it is
possible for a 4, foot boat of this class to operate along the east
coast of the l{orth Island. to a d.i-stance of 200 niles from its home
port provid.ed. anchorages can be for¡nd. in which to spend. the night
o¡r ride out bad. weather. During the period- January 2'1 to March 28,
Mr Baker was exclusively engaged in trolling for albacore and. for¡nd.
this operation at ]east as reward.ing as crayfishing cond.ucted. over
a similar period. in previous seasons. It is possible that he could.
b.ave comrnenced. fishiag for albacore to tbe north of ltlhitianga
earlier in the season had. more infornation been available on the
seasonal d.istribution of this migratory fish. A read.y and.

r¡nsatisfied d,emand. for the catcb, was for¡nd. on an ef,çport ma¡ket.
A good. opportunity therefore seems to exist for tb.e establishnent
of an albacore fishery i-n New ZeaLand. but if its fuI1 potential is
to be realised. an e4pand.ed. biological and. hydrograpb.ic programme
will- be required to establish where the nigrating fish first
aBproach the New Zealand. coastline and. how they move along it in
co¡urercially e:çloitable concentrations.

Y t Y Y



19.

ACICNOWLEDGEME\TIS

I wisb. to acknowl-ed.ge ny ind-ebted:ress to Mr Dave Baker of
'ñtritianga for allowing me to give the d.etail-ed description of the
way in which he has equipped. his boat with albacore trolling gear
and aLso for kèeping such careful- fishing logs which have aLlowed.
the d.ata in this paper to be presented. in such. d.etail. Mr Baker
is anxious to record. his own ind.ebted¡.ess to Mr Art Killion, a

California¡r with tr¡na f isb.ing e:çerience, ivho not onJ.y ad.vised.
hin. on the type of trolling gear required. but al-so arrar:,ged. for
a parcel of the gear to be sent from California.

I also wish to acknowLed.ge the helpful comrnent on this
script by Mr À.G. York of the Marine Department whose own

observations on tb.e distribution of al-bacore i-a relation to
hydrographic cond,itions in the East Cape area, assisted. my

und.erstand.ing of the observations communj.cated. to me by Mr Beker.
I would. like to thank NIr W.l. Craig of the Cal-ifornia State
Fisheries laboratory; and Mr A. Shirakuma of Chosi Fisheries High
School, Japan, for send.ing me personal communications which have
been most helpful to me in preparing this paper. Fitalfyr I wish
to acknowled.ge the enthusi.astic assistan.ce extend.ed. to me by
Mr P. Roberts of the Zoology Departnent, V.U.W., in preparing this
paper for publication.



Breekvel,d.t, c.E. ( 1969)

Clemensr H.B. end

craig, w.l. ( 196r)

Gibbs r R.H. and

Co1lette, B.B. (966)

Koto, T. (lgOO)

McKeuzie, M. (1961)

McKenzie, M. (fge+)

Roughley, T.C. (1911)

Sarnpson (1962)

Scofield., Il/.I. (1916)

Shirakuma, A. a¡rd.

Cowper, l[.R.

York, A.G. (196r,1966,
1967)

20.

REFERn{CES

llb.e Economic Inplications of Fishing Boat
Design in "Flsheries a¡:.d. New Zeal-a¡rd".
Rept. Proc. Sem. Fish Develop. V.IJ.W. :

111-120.

An Analysis of CaLiforniar s Albacore
Fishery.
Fish. BuLL. 128 Catif. Dept. Fish and Game.

Comparative anatomy and. systeuatics of the
tunas, genus lhunnus.
U.S. Fish and. Wild.life Serv. Fish. BuIL
66(1) :65-110.

Distribution of albacore in the tr¡na longline
fishi-ng ground.s of the South Pacific ocêâo.
Rept. Na¡rkei Reg. Fish Res. Lab. 27241.

A review of present loowled.ge relative to
a possible tr¡na fishery in New Zea1and..

Fish. Tech. Rept. 4 No. 2 Marine Dept.

|Ibe distribution of tr¡na in relation to
oceFnographic cond.itions .

Proc. N.Z. Ecol,. Soc. (11):6-10.

Fish ar¡d. fisheries of Australia.
Sydney Angus and. Robertson Ltd.. 747 pp.

Tuna fishing in AustraLia and- its possible
application in New Zealand-.
Fish. [ech. Rept. No. , N.Z. Marine Dept.

Trolling Gear in California.
Fish. 8u11 . 1Or. Calif . Dept. Fish ano' Game

ttFukushima Ma¡utt Sunnary of Cruise Ju¡re 8 -
July !, 196r.

Tr¡¡a Rept. to tr'ishing Tnd.ustry Board.

Ì v v v



APPEVDIX 1

AIBACORE CAICH BY HOUR OF THE DAY

tu
J

No. of Al-bacore Caught in the Hor¡r End.ing

Date oToo 0800 o9oo 1000 1100 1200 Itoo 1t+oo lroo 1600 17OO 1800 19OO

Jan 21

Jan 22

Jan 21

Jan 24
Jan 10
Jan 11
Feb 1

Feb 2
Feb 5

Feb 6
Feb 7
Feb 1,
Feb 16

Feb 17

March 1'l

March 12

lltarch. 1J

March 14
ùiarch 1!
March 16

Ma¡ch 20

March 21

March 22

2

4
1

2

2

,

I
2

o

o

7
1'
,
9

t
2

o

2

11

,
2

16

,
2

7
10

2'
16

4
o

4

2

'lo
10

1t
o

¿

7
2

16

5

10

1

2

t
4

1'
26

76
12

2

t

7

5

10

I
o

1

6

1

o

10

1>

4

2

,
?

2t
24
1'
?o

I
15

24
2

21

10

1

2

o

1

o

11

11

1'
t
2

11

22

tt
27

t1
10

I
41

,
o

2

o

2

o
o

11

6

18

4
6

12

to
24
12

15

20

I
1'
21

9

4

o

11

2

7

9
12

16

2

22
1'
28

2'

1

17

16

,
28
12

11

I

9

10

2

7
o

10

10

5

I
2

1+

10

24
14

75

9

14

10

2

o

I

o

5

I

I
7

I
1t
20

17

76
2'

t7

10

1

1

18

6

,
¿

10

26
2t
4

12

,

,
t
5

14

22

o

2

o

Averages 2.4 7.1 8.6 8.6 11.8 11.2 11.7 9.8 10.9 12.' 9.8 7.4 1
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LEFT: North l¡Iand Ncw Zealand

BELOW: Bay of Plcnty, and East Capc-pove¡ty Bay
Arca rhowing home port ofliehing veasel-
and arca fiahcd during l968

Figure 1- Chart of the area vhere fishing was cond.ucted.,
with place names.
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Figure 2 - The I'Sea Bee" J,eaving Whitiaaga.
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Two compJ-ete Lure assemblies, showing quick
rel"ease swivels, nylon traces, "r\þy-eye"
l-ures and. Garwood barbl-ess albacore hooks.

Fi-gure t
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PATENT LEAD SPLICE

TAG LINE

(PLASTIC COATED

BtG GAME FTSHING WIRE)

Showing the nain comPonents
at the boat.

TO OUTRIGGER

SHOCK ABSORBER

3- 6 sECTloNs

OF CAR INNER TUBE

BRASS RING

TWO POLE SWIVEL

MAIN LINE

r;
F
E
r

Figure 4 - of the line assemblY
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LURE AT
22 FTHMS

SHOCK
ABSORBER

!2fg--
LEAD

MONOFILAME
TRACE

employed. on the

Y

LURE E
HOOKS

Figure

I

t'Sea Bee".

Y

STAYS

5 - Tbe pattern of 11 li-aes




