
l,lAF

Species composition and relative
importance of whitebait fisheries in

13 Bay of Plenty rivers

Fisheries Environmental Report No . 79

riill'lillrlnlr,rl,in

I

Fisheries Research Division
N.Z. Ministry of Agriculture and Fisheries

rssN 0111-4794
Fisheries environmental report no. 77 (1987)



Fisheries Environmental Report No. 79

of

S pec ì es comp os i t'i on

whitebait fisheries

and relative importance

in i3 Bay of Plenty rìvers

B. A.

by

Saxton

D. K. Rowe

A. G. Stancliff

Fisherìes

N.Z. M'inistry of

Research Division

Agnicu'lture and Fishenìes

Roto ru a

Feb ru a ry

1 987Fisheries environmental report no. 77 (1987)



FISHERIES ENVIRONMENTAL REPORTS

This neport ìs one of a serìes of reports issued by Fisheries Research
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SUMMARY

Wh'Ítebait fjsheries 'in 13 Bay of Plenty nivers were studied between

1981 and 1983 to determine their species composìtion and their relative

importance jn terms of both use by whiteba'iters and yield of whitebait.

The study was undertaken with the support of the Ministry of Works and

Development (MhJD) and formed part of a wìder investigatìon into the

potenti a1 impact of dammi ng the Motu Ri ver (Bay of pl enty) for

hydro-electnic power generation. The Motu River fishery was domjnated

by Galaxias brevipinnis , the mai n speci es found j n thj s rj ver's

catchment, and'it is concluded that damming the Motu would signìfìcantly

reduce the whitebait catch in this river. Whitebait catches ìn othen

Bay of Plenty nivers, west and east of the Motu River also contaìned

G. brevipinnis, but in low numbers. Fisheries ìn these rivers were

dom'inated by Ga-Laxias maculatus which is the main species in most New

Zealand rjvers. The Motu River stocks of c. brevìpinnis ôFê unììkeìy

to be contnibuting greatly to other Bay of Pìenty river fishenies and so

damming the Motu R'iver would not have a signifìcant effect on the

whìteba'it fisheries in the othen nivers. The Motu River is not v'isited

by large numbers of whiteba'iters, but th'is 'is thought to be because of

i ts remoteness to I arge popul at'ion centres. It has a reputat'ion w j th

whitebaiters as a good fishery and peopìe travel from as fan afield as

Gisborne and Rotorua to fish 'it. The Rangitaiki River was the most

popuìan whitebaitìng river in the negìon and is expected to yield the

most whitebait. It is largely a sìng1e spec'ies whitebait fishery

(e. maculatus), but smelt are taken by some fishermen and are'included

in their whjtebait catch. The sìgnificance of the Motu Riven being

domìnated by c..brevipinnis is discussed in terms of both the migratory

behavjoun of juvenile whitebait and diffenences in species-specific

habitats of adults in riven catchments.

Fisheries environmental report no. 77 (1987)
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I NTRODUCT I ON

I n I ate w'i nter and sp ri ng each year vast shoal s of juvenì I e

wh'itebait migrate fnom the sea'into many New Zealand rivers. These

small fish ane harvested as they enter river mouths and form the basis

for a nat'ionwide necreational, and in some areas commencìaì, fishery.

l¡Jh'itebajt ane a faì r1y expensive, seasonal del icacy in many f ìsh shops,

hotels, and restaurants jn New Zealand and the fìshery is an established

part of this country's cultural heritage. Reseanch into the life
histot"y and habitats of whitebait is needed so that the fisheny can be

conserved and protected. Such nesearch is especially impontant when

deve'lopments such as hydro-electric dams ane contemp'lated. Thjs report

describes the results of jnvest'igatìons into wh'itebait fisheries of Bay

of Plenty rivers initiated in response to MhlD pìans to build

hydro-eìectrjc dams jn the Motu River.

t^Jhi tebai t ì ncl udes the mi gratory juveni ì e stage of f i ve speci es of

native fìsh, of wh'ich the three main species are Galaxias macutatus

( i nanga ) , GaJ,axias fasciatus (banded kokopu ) , and GaJ-axias .brevipinnis

(koaro) (McDowall 1978). As juvenìles these fish ane all slenden and

transparent, and they range in length from 40 to 60 nrm. They are

sjmilar in appearance to iuvenile smelt (æetropirzna retropinna) which

are somet'imes also included in the whitebait catch.

Adult galaxììds live in streams, r'ivers, and wetlands, and each

specìes has specific habjtat requirements. The juveniles of two of the

three princìpal species (c. fasciarus and c. brevipinnis) are adept at

cl ìmbì ng watenfal I s and other natu ral barri ers. Consequentìy adul ts

ane usua'lly found well inland, where an ìmportant habitat requinement

(especi aì'ly fot' c. brevipinnis) 'is the presence of forest or bush cover

1.
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in much of the catchment. G. macuJ,atus'inhabits wetlands and the slow-

movìng waters of coastal rivers.

Extensive studies by McDowaìì (1968) and McDowall and Eldon (1980),

have greatly 'increased our understanding of the biology and ecoìogy of

whiteba'it mìgrations. These studies have also pnovided much usefuì

information on major whiteba'it f isheries, but most of those studied were

in the South Island. There are sign'ificant fisherìes for whitebait in

North Island rivers, which have received little attention to date. The

few studies of whitebait fìsheries 'in the North Island include a

synoptìc survey of species compos'ition of whitebait catches in 18 North

Island rivers (McDowall 1965), a life histor"y study of G. macu.r.arus

based on sampì es from the Wai kanae Ri ver (McDowal I 1968) , and an

estimate of whjtebaiters fishìng Taranak'i rivers (Taranakj Catchment

Commission 1981). Apart from these studies there is I ittle informat'ion

available on whìtebait fisheries in North Island nivers and therefore

advice cannot be given on either potentia'l ìmpacts of development

p roposal s , or on the hab'i tats and stocks of f i sh supporti ng the

fi sheri es.

When proposals to dam the Motu River were naised by the MWD in 1977,

Fisheries Research Divis'ion (FRD) of the Mìnistry of Agricultune and

Fishenies (MAF) was asked for information on the whitebaìt fishery 'in

the Motu River, to help determine whether the proposed dams would have

any impacts on fisheries. An expìorator"y sunvey of fish and fjsh

habitats in the Motu River was done with the suppont of MWD. The survey

neveal ed high densities of G. brevipinnis throughout the largely

unmodi f i ed, bush-covered catchment (Rowe 1981 ) and th'i s suggested that

the whiteba'it fishery at the mouth of the river could be based pnìmarily

on G. brevipinnis rather than the more usual G. macul-atus. Dams would

Fisheries environmental report no. 77 (1987)
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pnevent juveniles fnom completìng their upstream mìgration, and the life

cycle of G. brevipinnis jn the Motu Rjven would be broken, possibìy

resulting in a decline ìn the fisheny at the river mouth. Although

adult stocks above the dams could establish landlocked popuìations'in

the resenvoìrs, these would not contnìbute to the whitebait fìsheny at

the river mouth. Rowe (1981) also pointed out that the Motu Rìver

catchment is the only lange catchment'in the Bay of Plenty, still fainly

unmodified and unaffected by poìlut'ion. As such, it is likely to be the

major habitat for c. brevípinnis jn the region, and the adult population

of these fish could be contributing to whitebait catches in other Bay of

Plenty rìvers. If so, dams could not only affect the fisheny jn the

Motu River, but they could also affect fishe¡ies in other rivers.

Further studies were therefore needed to:

l. Determine the species composition of the whitebait catch in the Motu

R'iven and other majon Bay of Plenty whitebait fisheries.

Z. To determine the s'ize, use or popularìty, and other characteristìcs

of whitebajt fisheries in Bay of Pìenty rivers as a basis for

detenmining their relative'importance.

This repont presents the nesults of the studies undertaken. The

data collected enabled conclusions to be made about the ìmpact of dams

in the Motu River on wh'itebait fisheries in the regìon. In addition,

by jdent'ifying the specìes of wh'iteba'it involved in the fisheries, the

studies provide a basis for future conservation of the species, because

the general habitat for the three maìn species can be 'identified and

protected. Finaì1y the data base on species composition is compared

with a s'imìlan one obtained in South Island (west coast) rivens by

McDowall and Eldon (1980) and provides new insights into the causes of

variat'ion in the specìes composjtion of whjtebait in New Zealand rivers.

Fisheries environmental report no. 77 (1987)
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STUDY AREA

In most eastern Bay of Plenty n'ivers whiteba'it mìgrations form the

basi s fon recreati onal fi sheri es. These fi sheri es are control l ed by

MAF under the hJhitebait Fishing Regulat'ions 1981. In the Bay of Pìenty

neg'ion the season Í'uns for 4 months f rom August to Novemben (i nc'lusi ve) ,

and whìteba'iting is permitted between 0500-2000 hours. The two most

commonìy used whitebaìting methods are scoop nets and set nets. In

generaì, scoop nets are more commonly used at river mouths, whereas set

nets are more often used further upniven.

Thirteen of the Bay of Pìenty rivers, known to support impontant

whitebait fisheries, were examined in this study (F'ig. 1). Each

catchment's general chanacteristics (sjze, mean flow, land use patterns)

are outl jned in Table 1. R'ichmond (1984) has rev'iewed the major

modificatìons to these catchments.

2.I Motu Ri ven

The Motu River catchment of nearly 1400 km2, is ìargely covered by

ìndigenous forest, but the Motu'is unusual compared with other New

Zealand rivers 'in that headwaters of the main stem flow through a low

gnadi ent p'l ateau, cl eared and devel oped for gnazi ng. Bel ow thi s

plateau the river descends down a fair1y unmod'ified and steeper gorge

section into which most of the tributan'ies flow. The river catchment

and 'its tributaries below the plateau are characterised by a

geoì ogi cal ly unstabl e I andform of steep va1 I eys and rìdges.

The river is flood prone with a 1000 year flood flow to mean flow

ratio of 62 (Riddell 1980). The instability in flow and geology is

2.

Fisheries environmental report no. 77 (1987)



A '.i:Yù¿ro- ":\
óo Tauranga..>-
i rsCJ E

a
a

9l õs*/ I
*Ë/ E,

. .E/ dìEs/ 2t6 k"i .Ë/ f/" I /;
L Roìoehu I roÊ^ l-g

'.. L Rotorua 21
6t)

=t(
\clol
E ICE

6

=

'-. -)m-io l-È
: \ ,/ LRotoma./A G

€
o
o
(út/

E
6
J
o
e
@ì

o
"gtl'To"*ìl*a^ ô¡ o)"i;¡;;'z . rl,"n,n.

. 
":,ï::l?'nï 

å"q?,","*.,-. Ï E
o
G(t
6t
o.c

=

I o¡åro . ô- L Rotomahana

"..-ôL Rerewhakaaitu I
Mamaku Plateau

attt'

t" "'r
a

N

O 2okm

Whangaparaoa R

Whangapâraoa.

Waitahanui
Stm

Whakatane

Opotikl

Poverty Bay

TIGURE 1. Location of whitebait'ing rivers stud'ied in the Bay of Plenty regìon, 1981-83.
Fisheries environmental report no. 77 (1987)



t2

TABLE 1.

Rivers

Catchment size, forest cover, annual mean flow, and-modificaTions to
Bay of Plenfy iivers which support whitebail flsheries

Forest 
"ou"a*(fi area

Catchment accessi ble to
size (km2) whitebalf) Ir4,odificafions

An nua I

mean
flowt

h3/s)

Itlhangapa raoa

Motu

Wa i aua

Ota ra

Wa ioeka

lla lolah i

Walnul Stm.

Whakatane

Ta rawe ra

Wa itahanu i Stm.

Pongakawa Stm.

Ka i tuna

Rangitaiki 2 950

180

I 347

97

345

842

160

1 748

I 088
(4 r5)+

100

125

1 230
(6r7)+

6774

agriculfure in parls of lower
catchments

aoriculture in headwaler
cãtchments, some foresïry in
lowland coastal areas

agriculTura I development of
coastal plain

agriculture and forestry ln
I ower calchmenf

agriculture and forestry in
I ower cafchmenl (eff I uenf
f ron Opot ik i tovrn sh i p)

agriculture & exotic forestry

agriculfure & exotic forestry

agricu lture & river channel-
isation in boltom half of
caTchment, eff luent f rom
Vlhakatane city and industrial
sources enters above mouth

3 dams, agriculture and swamp
drainage in botfom half of
catchment. lndustrial eff luent
dlsposal from dairy company

swamp drainage and
agriculture ln bottom half of
calchmenf, major pol lutlon
from pulp mi I I and paper
f actory

agriculture in most of
catchment

agri cu I ture i n most of
catchment

aoriculture in lowland coastal
pãrt of cafchment, effluent
disposal, diversion away from
esfuary, extensive swamp
d ra i nage

t6

29

72

73

4252

65

25

3436

*
f

Exotic and natlve species.
DaTa frorn MV{D (Water and Soi I Division) and Bay
Commlssion, 1980-84.
Catchment accesslble to whitebalt specles ( i.e.
or large fal ls).

of Plenty Catchment

not truncated by dams
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reflected in the fairly high sediment yieìd of 3.2 million tonnes per

annum (Adams 1979). A di verse and abundant native fish fauna is

present in the bush covered tributaries draining the steeper eastern

catchments, and in the lower more stable western catchments (Rowe ig8l).

Rainbow trout (salmo gairdneri) have been extensive'ly stocked into the

river, but they are rarely found in jt. The modifjed headwaters, and

the western Takaputahi tributary both contajn brown trout populations,

but trout are rare in other parts of the catchment.

2.2 l^lai oeka and Otara Ri vers

The confluence of the ldaioeka and 0tara Rivers is just below the

town of 0potiki, a few k'ilometres fnom the sea. As wjth the Motu

Ri ver, theì r geol ogi caì 1y unstabl e headwaters and mai n tri butari es are

largely protected by ìndigenous forest cover, but unlike the Motu River,

I ower reaches have been cl eared and are now farmed. Bel ow thei r

confluence the rivers flow through 0potìki into a localìy ìmportant

h a rbou r.

2.3 t,Jhakatane Ri ver

The headwaters of the þ,lhakatane Ri ver orì gì nate i n the Hui anau

Ranges of the Urewera Nati onal Park and are al so faì rly unmodi fi ed.

However, the I ower reaches have been extensi veìy mod'i fi ed by

agriculture, and, aS with the Wajoeka Rìver, they run through an unban

area (¡lhakatane C'ity) ìnto a hanbour estuany. An industrial dischange

f rom the l,lhakatane Papenboard Mi I I enters the ri ver before 'it di scharges

through the Whakatane Harbour to the sea.

Fisheries environmental report no. 77 (1987)
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2.4 Rangitai ki Ri ver

The Matahina Dam on the Rangitaikì Rìver prevents whitebaìt from

moving upriver into the headwaters. Below the dam the lower reaches of

the rjven are modìfied by land dra'inage and channelisation of streams.

Agriculture is intensive here, and effluent from the Rangìtaikì Plains

Dairy Factory enters the rjver and creates pnobìems with sewage fungus.

Whitebajtens' nets often become choked w'ith s1 imy fungus which has

sloughed away from colonies upstream (Rowe 1983).

The mainly volcanic upper catchments and the al luvial lower

catchments of the other central Bay of Pìenty rivers studied have been

1 argely converted fnom nati ve forest to exoti c forest pl antati ons on

pasture. In the Tarawera River, which drains Lake Tarawena, natunal

water qualìty is downgraded by effluents from the Tasman Pulp and Paper

Mi I I , the Caxton Paper Mi I I , and Kawerau townshi p. In the Kaìtuna

River, which dra'ins Lake Rotojti and eutrophìc Lake Rotorua, the Ka'ituna

Falls constitute a natural barnier to fish movement; and waten qualìty

in the lower neaches is affected by industrial effluent, and jntensive

agri cul ture.

3. METHODS

3.1 Specìes Composition of Wh'itebait F'isheries

Samples of whitebait were collected during the August to November

fi shì ng season, i fl each of the i3 Bay of Pl enty ri vers where

whjtebaiting ìs popular. The tlhangaparaoa and Motu Rivers wene sampled

fon FRD on a once-a-week basis by local whiteba'iters who fished these

rivers during the 1981, 1982, and 1983 whìtebaiting seasons. In 1982

Fisheries environmental report no. 77 (1987)
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Mt.lD funded a consul tant bi o1 ogi st to undertake sampl i ng i n 8 other

Bay of Plenty rivers, and in 1983 the investigatìon was extended to

include 13 rivers in total (Tabì e 2). In 1982 whitebajt sampììng

dìd not beg'in (except in the Motu and Whangaparaoa Rivers) unt'il the

consul tant was appo'inted i n mì d September. Samp'l ì ng was done i n al I

¡ivers throughout the 1983 season (August-Novemben inclusive).

TABLE 2. Seasons and rivers for which whìtebaìt samples were
col I ected

Ri vers samp'ìed 1981 1982x 1 983

hl han gapa raoa

Motu

Waì aua

0tana

l,'la j oeka

I,{aì otahì

Wai nu'i Stm.

t,lhakatane

Rangì tai k'i

Ta rawe ra

[^iaitahanui Stm.

Pongakawa Stm.

Ka'ituna

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Samp'lì ng
started i n

ìn all rìvers
mid September

apart from the Motu
in 1982 on1y.

and ldhangapa raoa
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Rj vers apart from the Motu and Whangaparaoa were separated i nto

three mai n sampl i ng zones based on d'i stance f rom l^lhakatane:

Zone

Zon e

Zone

1

2

3

t^Jaìaua, 0tara, l^laioeka, Waiotahi Rivers

Waì nu'i Stream, Whakatane, Rangitai kì , Tarawera Rj vens

l^Jaitahanu'i Stneam, Pongakawa Stream, Kaituna Ri ver'

All rivers w'ithjn a zone were visjted on the same day, and each zone

was visited about once every 3-5 days durì ng the whiteba'it season.

Wh'itebajt sampìes were obtajned either from whjteba'iters andlor by the

consul tant netti ng a sampì e when fi sh coul d not be purchased fnom

wh i teba'i te ns .

Because the number of whiteba'iters fjshìng per day can depend on the

state of the tide and the weathen and on the occurrence of weekends and

holidays (Davis 1980), a stratifìed random selectjon of days and tjmes

for v'isjts to each river waS used as a basjs for plannìng samp'lìng

visjts to rivers. In practice t.he tìming of visits was inevitabìy

mod'ified by prevaìl'ing weather and iiver cond'itions. Timìng of vjsits

to each ¡iver and number of sampìes coìlected'per vjsit are shown jn

Figures 2,3, and 4 for 1981 and 1982 and 1983 r'espectìveìy. The

absence of samples at some visits was because whjtebajt were not runnìng

at that t'ime.

Visits

ag
o
E
o
sl

o
o¡¡
E3z

Motu

12 f8
Aug

12 18 24

sep
12 l8 24

Oct
6 12 18 24

Nov
*

2.

Samples contalning < lOO whitebait

Timing of samp'ling vìsits and numbers of samples collected ìn the
Motu and Whangaparaoa R'ivers dunjng the 1981 whitebait fìshing
season.

F IGURT
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FIGURE 3. Timing of sampìing visits and numbers of samples collected from Bay
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FIGURE 4. Timìng of sampì'ing trips and numbers of samples collected from Bay

ofPlentyrìversdurìngthelgS3whitebaitseason.
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An average samp'le consisted of 150-300 whiteba'it, taken from a well

mixed catch, from which smelt had been nemoved. The catch was mixed

before collectjon of a sample to prevent bjas in species compos'ition

found by McDowall and Eldon (1980). This b'ias occuns when more active

climbing species (c. trevipinnis and G. fasciatus) move to the top of

the catch containen, and create a stratìfication effect wìth

G. macufaÈus orl the bottom.

0n eìght occasions neplìcate samples wene taken from the same mixed

catch to test for bias ìn the samp'ling routjne. 0n each occas'ion the

d'ifferences ìn species composition wene nil, ot' wene too small to affect

spec'ies rankings, wh'ich indicates that a sìng1e sampìe'is representative

of a whitebaiter's catch (Table 3).

TABLE 3. Variation ìn pencent species compos'it'ion of whitebait samples
taken from the same catch

Ri ver and
date Method

% species composition
Sample c. maculatus G. fascjatus G. brevipinnis

Rangì tai kj

2e /e /83

3/ro/83

[,'Jhakatane

16/r0/83

Wai oeka

3/e/83

re/e/83

25 le /83

2/ro/83

Lr/ro/83

scoop net

set net

set net

scoop net

set net

set net

scoop net

set net

(1)
(2)
(1)
(2)

89 .8
89.7
95.5
95.3

23.8
22.L

28.9
40.0
60.5
68.4
85.3
88.5
10.6
9.9
1.8
2.9

3.0
3.0
1.5
1.1

3.5
3.1

66 .0
54.3
t6.7
9.3
6.2
7.0
3.0
9.5
2.r
2.9

7.2
7.3
3.0
3.6

7 2.7
7 4.8

5.1
5.7

22.8
22.3
8.5
4.5

86.4
80.6
96.1
94.2

(1)
(2)

(1)
(2)
(1)
(2)
(1)
(2)
(1)
(2)
(1)
(2)
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Whjtebajt samples were preserved in I0% formalìn, and were then

transferred to 30% ìsopropanoì for storage. Samples were later sorted

i nto the three major speci es (vi z. G. maculatus s G. fasciatus r

G. brevíp.innis) by use of keys developed by Woods (1968) and McDowall

and Eldon (1980).

Di ffi cul ti es arose i n di stj ngu i shi ng between juveni I es of

G. brevipjnnis and those of the uncommon G. postvectis. As a result,

numbers of c. brevipinnis rnêy be overestjmated. However, G. postvectis

i s a nel ati vely rare speci es and l ange numbers of juven'i1es of th'is

species have not been found to occur" 'in whitebait fishenies stud'ied

elsewhere (McDowall and Eldon 1980). The adults of these two spec'ies

ljve in similan stream hab'itats and so any conclusions relatìng specìes

composition of the catch to adult habitat, and hence to the potentìal

effects of habjtat alterations, wìll not be greatly affected by any

mi s-ìdentification.

Juven'iles of G. argenteus and other, unidentifiable, whitebait

speci es, were al so counted and Were al I cl assed together aS

unidentifiable whitebait. G. argenteus was rarely found in the

wh'itebai ters ' catch and occu rred 'in so f ew sampl es , and i n such smal I

numbers, as to be nelatively insìgnìficant.

Sampìes of less than 100 whitebait were deemed to be too small for

assessing species compositjon and wene not included in the results.

3.2 Relative Use and Importance of Rivers for Whitebajt Fìsh'ing

Counts of whjtebaiters at each river were done by the consultant

wh'il e dni vi ng up roads f I anki ng the n'ivers, and by wal kì ng al ong the

banks i n the ti dal regi on of each ri ver. l.lhi tebai ters were def i ned as

Fisheries environmental report no. 77 (1987)
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people actually fìshing, or people with nets who were otherw'ise involved

i n activ jt'ies di rectly associated w'ith f ìshing (e.g., emptyìng nets and

sorting catch). Peop.le watchìng or assisting the person(s) fìsh'ing

were al so counted, but they were not 'incl uded 'in est'imates of the numben

of people actualìy fìshing. Head counts were made during each visit to

a rì ven.

Counts of people fishìng are like1y to underestimate use of some

¡ivers because of the d'ifficulty of countìng alI people, on both banks,

along the total length of the rìver and estuary over a short perìod of

t'ime. The number of peop'le f ì shì ng a ri ver at any one time vari es

widely depending on fishing Success and whether runs are "on" or not.

Both the ovenall mean and the range of head counts for each river were

calculated from daily counts taken over the whitebait'ing season. In a

survey of whjtebait fisheries in Taranaki rivers, peak or highest counts

for each month were pnesented for each river and means of these wene

cal cul ated to provì de an ovenal I mean peak count for each ri ver

(Taranaki Catchment Commission 1981). Counts of whitebaiters vvere

obtained more regularìy in Bay of Plenty rivers companed with Taranakì

rivers. The peak count recorded for each river ìn a season is ìikeìy to

be obtained dur'ìng 1ar"ge runs and when the river is fish'ing at'its best.

Consequently the mean and range prov'ide a betterind'icat'ion of ovenal I

relative use and popularity of the fisherjes than the highest, or peak

count.

3.3 Survey of Whjteba'iters

0n site interviews of whitebaìtens wene done durìng the 1983

whitebait season, August to November inclusìVe, to obtain further

i nformat'i on on the fi sheni es: speci fi cal 1y on the time spent
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whitebajtìng, the frequency and duration of whitebaiting trips, and the

sizes of catches. Questions on catch rates wene phr"ased to obtain

information on average and good daì1y catch rates over prev'ious fishing

seasons, and not for the 1983 season.

Most whi tebai tens encountered were 'interv'iewed, but thi s depended on

their accessibility and the time available. t^lhìtebajtens wene excluded

if they had been interviewed previously. Some whitebaitens were

neluctant to provide detaìls of catches, and, assum'ing some people wene

reluctant to divulge details of large catches the quantitìes reported

may be underestimated.

A copy of the questìonnaire form js shown ìn Appendix I. Most

interviews were conducted in August and Septemben and the relative

pauc'ity of i ntervi ews conducted 'in October and November ref I ects the

fact that most peopì e approached i n these months had al ready been

i ntervi ewed.

4. RESULTS

4.1 Effects of Different Capture Methods and other Sources of Bjas on

Est'imates of Species Composition

Estuari es ì n Bay of P1 enty rivens ane shont and whitebaìti ng

generalìy occuns near the river mouth, or in the estuary within 1 km of

the river mouth. However, some samp'les 'in the hJhakatane Ri ver were

taken at I ocat'ions up to I km f rom the ri ver mouth. Spec'ies

compositjon of whìtebait runs changes with increasing distance uprìver,

wher.e G. brevipjnnis becomes more important jn the catch, partly because

G. macutatus juveniìes move into tributaries iust above the estuary

(McDowall and Eldon 1980). Comparison of the species composition of
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upstream and downstream samp'l es taken from the Whakatane Ri ver on

13 Qctober 1983 (Tabl e 4) showed that the upstream sampl e contai ned

pr.opor"tiona'lìy more c. brevipinnis. However, such a dì fference may al so

have been due to the method of capture (i.e., Set net versus scoop net).

TABLE 4.

Date

Variat'ion in percent spec'ieS composition of whìtebaìt samples
taken fnom the same catch

% specìes composition
Method Place G. macufatus G. fasciatus G. brevipinnis

II/I0/83 scoop net
scoop net

I3/I0/83 set net
scoop net

16/10/83 set net
set net

mouth
mouth

upri ver
mouth

upri ver
upri ver

73.0
77 .0

0.5
85.1

23.8
22.I

5.0
4.6

0.5
2.9

3.5
3.1

22.0
18 .4

99.0
L2.0

72.7
7 4.8

Sampl es of whiteba'it col I ected for us throughout the study were

caught by two methods; scoop netti ng and set nett'i ng. The speci es

compositìon of whitebait obtained by these methods would be biased jf

one of the whitebait species was more or less susceptible to capture by

ejther of the two methods. Thjs possibility was exam'ined by comparing

the species composition of samples collected'in the same vìcinity, on

the same day, but by different methods. Pained companisons were made

for three rìvens (Table 5) oven the 1983 season.

In the Waj oeka Ri ver there was a 'l arge di fference between the

specì es composit'ion of sampl es taken by scoop and set nets on 25

September. The scoop net collected mone c. brevipinnìs relative to

G. macuraÈus than d'id the set net. In the Rangitaiki River, differences

i n species compositjon of pai ned sampl es occunred on 3 October and

7 Qctober, but not on 13 Octoben. Where differences occurred, scoop net

sampl es conta'i ned proporti onal 1y more G. brevìpinnis than set net
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samples. The one exception to this pattern occurred in the Whakatane

R'iver on 13 Qctoben when the scoop net sampìe contajned proportionally

brevipinnis than the set net sample. However, this d'ifference

explained by the set net beìng further upniver than the scoop

net. The few comparì sons made suggest that Scoop nets can be more

selective for c. brevipinnís. Furthen work ìs needed to substantiate

th'is, but these results 'indjcate that care needs to be taken jn

interpreting results from different sampf ing methods, and from samples

taken at I ocat'i ons more than I km upri ver, or upstneam from where

tributary streams enter the main river.

0nìy three samples were obtained upriver in the Whakatane River, and

as they a.l I contai ned a hìgher proportìon of G. brevipinnis than

G. maculatus , they wene excl uded fnom the analySì s of specì eS

compos'itìon. The proportìon of samples collected by set and scoop nets

in 1983 was calculated (Table 6) to assess the effect of b'ias in capture

method. Scoop netting predomìnated ìn western rjvers (i.e., Kaituna,

Pongakawa Stream, Tarawera, Rangìta'iki, and Whakatane), whereas set nets

prevaìled ìn eastern nivers (i.e., Waiotah'i, Wìoeka, hlainui Stream,

0tara, Waìaua, Motu, Whangaparaoa). In the western rivers bias due to

sampl ìng method is not considered to be sìgnìficant because

G. brevipinnis, which would possibly have been overest'imated, rareìy

occu rred i n the catches from these n'i vers. In compari son

G. brevipinnis did occur ìn reasonable numbers in some catches from the

eastern rivers where set nettìng prevaì led. The propontìon of G.

brevipinnjs jn catches fnom these eastern rivers may therefore have been

u nde rest i mated.

G.

be
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percent species composition of whitebait
by scoop net versus set nets

TABLE 5.

Date

Variatìon in
sampl es taken

Method
% speci es compositi on

G. maculatus G. fasciatus G. brevÍpinnjs

Rangi ta'i ki

3/r0/83

7 /ro/83

13lL0/83

Ri ver

scoop net
set net

scoop net
set net

scoop net
set net

73.8
95.5

81.7
98.5

97 .I
97 .6

3.6
1.5

r.4
0.2

0.0
0.4

22.6
3.0

16 .9
1.3

2.9
2.0

[,Jhakatane R'i ve r

l3/I0/83 scoop net
set net *

l,'Jai oeka Ri ver

25/9/83 scoop net
set net

85.1
0.5

2.9
0.5

12.0
99 .0

45.3
85 .3

8.4
6.2

46 .3
8.5

At uprìver location.

TABLE 6. Proporti on of
nets in each

whitebait samples
river in 1983

col I ected by set and scoop

Ri ver
Number of

sampì es
a na1 ysed

%of
set net

total
scoop net

W hang ap a raoa
Motu
hJai aua
0tara
Wai oeka
Waì otah'i
Wai nui Stm.
Whakatane
Rangi tai k i
Ta rawe ra
Waìtahanui Stm.
Pongakawa Stm.
Kai tuna

10
T2

6
6

30
L2
1B
23
27
16

1

4
18

100.0 0.0
100.0 0.0
100.0 0.0
100.0 0.0
50.0 50.0
92.0 8.0
77.8 22.2
30.0 70.0
18.5 81.5
r2.5 87 .5

_*
0.0 100.0
0.0 100.0

Insuffi ci ent data.
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4.2 Tìmì ng of Runs of the Three Main species of l^Jh jtebait

In South Island west coast nivers whitebajt mìgrate uprìver maìnly

during spring, or" from early September to mid November (McDowall and

Eldon 1980). The proportìon of c. ¡nacui.aÈus jn catches follows this

overall spr.ing pattern, but the other two species of whiteba'it tend to

run dur'ìng a more restricted period. Fon example the proportion of

G. brevipinnis ìn catches begins to 'increase in early September

reachìng a peak in m'id September. Runs can also occur in October, but

th'is specìes is generally declining in numbers by late October. The

proportion of G. fasciarus begìns to jncrease ìn late October and

neaches a peak by mjd November. G. fasciatus therefore tends to be

I ater than G. brevipinnis 'in its contni but'ion to the catch i n South

Island rivers.

A similar pattern of seasonal abundance ìn the catch of the three

main species was expected in the Bay of P'lenty rivens. Sampl'ing during

the I}BZ season started in mid September and therefore probably missed

the early runs. However, in 1983 rivers wene vi sited reguì arly from

1 August through to 30 November and, when whitebait were runnìng,

samples were collected every 3-6 days (Fig. 4). G. macut-a¿us dominated

the catch'in most rivers, when whitebajt were nunnìng from August

through to mid November (Fjg. 5). In compari son the proportìon of

c. fascjatus i n catches was usual 
'ly greatest between early to mi d

September (FìS.6), and the proportion of G. brevipinnis wâS greatest

between mid September and early 0ctoben (Fig. 7).

The seasonal timi ng of maximum pnoportì onal abundance of

G. macufatus and c. brevipinnjs'in Bay of Plenty riveF catches followed

the general pattern found in South Island rìvers. However, in Bay of
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Plenty rivers the occurrence of c. fasciatus was greatest during Octoben

in 1981, all months 'in 1982, and September jn 1983. G. brevipinnis,

wh'ich formed a sìgnificant part of the catch'in the Motu Riven, was

generally mor^e abundant'in the catch duning Septembelin all 3 years.

4.3 Species Compositìon of Whitebaìt Catches ìn Bay of Plenty Rìvers

The species composìtion of al I samples containìng more than i00

whitebait was calculated (Appendìx II) and overall mean values were

calculated for each river for each fìshing season, or year (Table 7).

G. brevipjnnis was the dom'inant species in catches from the Motu

River for each of the 3 years of this study (Fig.8). In all othen

nivers G. macuratus dominated the fishery, rangìng lron 52% to 997" mean

percentage occunrence. (c. fasciatus domjnated the s'ingle sample fnom

the Waitahanui Stream, but thi s sampl e was not considered to be

representat'ive of whitebait catches ìn this rìver. )

The relative contribution of each species to the catch composit'ion

j n the varìous rjvers was consistent between yeans except on three

occasl ons. In the Motu River, c. fasciatus was the second most

abundant species jn 1983, rep'lacìng G. maculatus which was the second

ranked speci es i n 7982. In the Wai oeka and l,rlhakatane Ri vens,

G. brevìpinnjs became the second most abundant specìes in 1983 replacìng

G. fasciatus.

In genenal , changes in the spec'ies compos'ition of multj-specìes

whi tebaì t catches between rj vers are rel ated ma'i nìy to changes i n

abundance of c. brevipinnis and G. macufatus. The proport'ions of these

two species vary ìnversely between rivens (Fjg.9) and the proportion

of G. fascjatus in the rìvers is relatìve1y constant (mean L5.4%,
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TABLE 7. Mean percent species composifion of each seasonrs

of Plenly rivers for 1981, 1982' 1983 seasons

whlfebalt catch from 15 Bay

River

Number of Number of Ølavras (hlaxi-as
samp les wh lteba lt nao;laãts fa^r.iaä:s

Season ana lysed counted fr I

@Jaxias Un ldentif led

breuipìtnì-s aåta:r¡tas sPP.

Íl

l{hangaparaoa 1981

1982
1983

Motu 1981

1982
1983

Wa iaua 1983

Otara 1 985

Wa i oeka 1982
I 985

Wa iotah i 1982
1 985

Wainui Sfm. 1872
I 985

Whakatane 1982

1983

Rangilai ki 1982

r 983

Ta rawera 1982
1 985

Waitahanui Stm.l985

Pongakawa Stm. I 985

Ka ifuna 1983

6

4

t0

9

14

12

6

, 792

3 543
5 317

3 571

5 796
5 881

2 906

2 693

2 340
lJ 090

805
4 027

4 265
9 791

1 592
7 240

4 542

tl 126

1 729

6 064

282

770

7 973

80.5
80.4
67.2

14.3
35.0
7.2

58.6

55.3

73.6
52.1

98.0
82.9

85.8
I 5.0

81.2
66. I

93.5
93.1

99.8
98. I

2.5

70.7

88.2

10.5
11.2
20.3

7.6
22.3
28.8

18.3

15. 1

19.5
10.1

1.9
9.7

13.6
14.1

16.9
8.5

4.9
5.8

0.2
1.9

97.5

29.3

8.5

9.0
8.5

12.5

78. I

42.7
64.0

23.1

31.7

6.8
37.6

0.0
7.4

0.6
1.0

1.8
25.6

1.5
3.0

0.0
0.0

0.0

0.0

3.0

0.0
0.0
0.0

0.0
0.1
0.0

0.0

0.0

0.0
0.0

0.1
0.0

0.0
0.0

0.0
0.0

0.1
0.1

0.0
0.0

0.0

0.0

0.3

6

6

30

2

12

7

l8

5

23

I
27

2

l6

I

4

t8
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s.d.6.8). Sevenal rivers are totalìy domìnated by c. macuJ.atus and the

contribution of other species is insìgnificant'in these. The Bay of

pì enty ri vers samp'led (excl udi ng the Wa'itahanui Stream) can theref ore be

classified on the basis of spec'ies compositìon of whiteba'it catches ìnto

three di stj nct groups:

1. Rivers comp'letely domjnated by G. macuratus¡ with no significant

presence (ìess than 20%) of other specìes (Ì^/aiotah j, b'lainu j Stream,

Rang jtai k'i , Tarawera, Kaì tuna) .

2. Ri vers domi nated by G. macufatus, but w'ith sì gnì f j cant

representation (oven 20%) by other species (Whangaparaoa, l,'laìaua,

0tara, Waìoeka, IrJhakatane, Pongakawa Str eam).

3. Rivers dom'inated by

representat'ion (over 20%)

the fi shì ng season.

wh'itebait fisheries.

brevipinnis , but wi th s i gnì fi cant

other species (Motu River).

G.

by

Rivers 'in group 1 are essentially sìngle-species fjsherìes and occur

mainìy on the western s'ide of the Bay of Plenty. Those nivers ìn gnoup

2 that contained more than 20% G. brevipinnis (viz., the l,'laiaua, 0tara,

Waioeka, and Whakatane, Table 7) were al1 within 50 km west of the mouth

of the Motu River (Fjg.1). The Motu River ìs towards the eastern s'ide

of the Bay of Pl enty and i s the on'ly New Zeal and river i n wh'ich

G. brevipinnis 'is recorded as domì nating whìteba'it catches throughout

R'ivers 'in groups 2 and 3 ane multi-species

4.4 Importance of Rivers in Terms of Relative Use for l',lhitebaitìng

Counts of whiteba'itens fishing in Bay of Plenty rivers over the 1982

and 1983 season provide a basis for ranking the vanious rivers in terms

of their usage and/or popular''ity for whitebaìtìng (F'igs. 10 and 11).
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0n the basìs of both mean and peak counts the five majn whiteba'itìng

rjvers'in the Bay of Pìenty are, in onder of importance, the Rangitaiki,

hJaioeka, Whakatane, and Kaituna Rjvers, and Pongakawa Stream. Counts of

wh'iteba'iters in the Motu Riven wene not made reguìa11y because of 'Íts

distance from t'lhakatane, whene the consultant was based. Nevertheìess,

some counts were obtajned ìn 1983 and nanged fnom I-23 wìth a mean of

6.0. 0n th'is bas j s the Motu R'iver woul d have ranked si xth 'in the Bay of

P1 enty.

The Rangitaì ki Rj ver stands out as the most popul ar n'i ver,

attractìng over twìce as many wh'itebaiters as any other river. Daily

head counts averaged 15 peop'le per day in L982 and 32 people per day in

i983; however, thjs djfference between years pnobably neflects the more

ìntensive sampling undertaken in 1983 (see Figs. 3 and 4), rather than

an increase'in whiteba'iters fìshìng the river. Daily head counts of

whitebaìters for the other four most popular rivens wene all close to

10 w'ith peak counts for these rivers rangìng from 44 down to 32. Peak

counts occur when the whitebait are running strongly. These counts

can measure a river's "reputatìon" to produce large catches rather than

ì ts average or" overal I use.

4.5 0ther Characteristics of Whitebait Fisheries

Both mean and peak head counts can be influenced by factons such as

proximity of rivers to large popu'lation centnes. The low head counts

'in the Motu Ri ver are thought to be because of its d'istance f rom l arge

popuìation centres, and cautjon js needed in assess'ing the impontance of

whitebaìtìng njvers from numbers of whitebajters alone. Mean and peak

head counts are useful maì nìy jn assessì ng the rel ative usage of a

fishery and thenefore are only one aspect of its sìze and importance.
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A second aspect of a fi shery's importance concerns the quantity of

whjtebait harvested. The questionnai re fil led 'in by the whjtebaiters

interviewed in 1983 provided data that permitted an est'imate of the

catch to be made for most of the rivers. However, thene were too few

returns (<5) fon the 0tara and t.laiotahi Rjvers, to permit any useful

analysis of results for these rivers.

4.5.1 Time Spent Fishing per Season

Two hundred and twelve intervìews were conducted with whitebaìters

'i n the Bay of Pl enty regi on du ri ng the 1983 season. l^lhi tebai ters were

asked to estimate the ìength of tìme spent whitebaiting per" day (half

day versus full day). 0f the people interviewed, 82% fished for half a

day or less. They were also asked to estimate the average number of

days spent fishìng per" month. Responses were convented into days per

month by us ì ng the fol I owi ng conve ns ì on tabl e:

days per monthFrequency of üshing per month

Daì ly

Several days a week

!,leekends

Once a week

0nce a fontnìght

Once a month

30

B

8

4

2

1

The f requency of v'i s i ts to n'i vers and estimated mean number of days

fished per person per month are shown in Table 8. In general most

peop'le tended to go whitebaiting several days a week tht'oughout the

f i shi ng season, though vÍ rtual'ly al I rivers lvere f i shed dai ly by a few

people. Weekend fjshing was more popular in the Ka'ituna R'iver.
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TABLE 8.

*
Rl vet'

Time spent fishing for whitebait in Bay of Plenty rivers

Percent frequency of visits

No. of
respondents

Total
Several days Once 0nce per 0nce per fishing

Daììy per week Weekends per week fontnìght month days per week

Mean fi shi ng
days per
month pen

pe rs on

hlaì aua

Wai oeka

t^lai otah ì

Waì nui Stm.

[,i hak at ane

Rang'ita'i k'i

Ta rawe ra

Pongakawa Stm.

Kai tuna

8

29

L2

2T

4t

35

T4

26

T7

50.0

i0.4

8.3

9.5

14.6

14.3

0.0

11.5

5.9

37 .5

62.0

4t.7

61 .9

53.7

45.7

78.6

34.6

11.8

72.5

10.4

33.4

9.5

r9.5

5.7

0.0

7.7

3s.3

0.0

6.9

8.3

9.5

9.8

11.4

2r.4

23.r

5.9

0.0

6.9

8.3

4.8

2.4

t7 .r

0.0

19.2

39.4

0.0

3.4

0.0

4.8

0.0

5.7

0.0

toJ.()

11.8

152

27t

108

191

438

324

100

213

110

19.0

9.3

9.0

9.1

10.7

9.3

7.r

8.2

6.5

(,
æ

No i nterv'iews
and hlai tahanu i

conducted on
St ream.

Motu and hlhangaparaoa Rivers. Insufficient data for 0tara River
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Most rìvers were fished on avenage between 8-11 days per person per

month. Exceptions to this pattern were the Waiaua, which was fished on

avenage for 19 days per person per month, aìbeìt by few whjteba'iters,

and the Kaituna wh'ich was fished for only 6.5 days per person per month.

These reìatively hjgh and low figunes for time spent fishing contrast

with the numbers of whitebaiters fìshìng these two nivers, and reflect

the patterns of f i shi ng 'in each rì ven. The tla'i aua Ri ver i s f i shed

regular"ly by a few peopìe, whereas the Kaìtuna ìs fished mainly on

weekends by fair'ìy lange numbers of people. The Tarawera R'iver waS

also unusual in that relatively little tjme was spent fìshing ìt, given

the number of peopl e whitebaìti ng on the ri ver.

4.5.2 Quantìtjes of I'lhjtebait Caught

Whitebaiters surveyed were asked to estimate the quantitìes of

whìteba'it they would expect to catch pen day for both an avenage and a

good days fishing. Estimated quantjties expected to be caught were

ìndìcated against an I poìnt scale which ìnconporated both volumetric

un.its (e.g., cupful , pint, quart, bucketful , etc. ) and we'ight, in metric

and imperial units (see Appendix I). Histograms constructed from the

responses (Appendix III) indicated the modal quantìty of wh'itebajt

caught per person per day (for both average and good days), and the mean

quanti tì es were cal cul ated for compani son w'ith the modal val ues.

Results for each river except the 0tara and Waitahanui Stream, for wh'ich

too few returns wene received, are shown in Table 9.

0n an average day, most whitebaiters expected to catch less than a

cupful (250 g) of whiteba'it, but on good days they could expect to

catch between a pint (500 g) and a quart (i kg) in most rivens. Rivers

where greater than avenage daily catches wene expected include the
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hlaìotah'i and Rangita'iki Rivers. 0n a good day large catches, of up to

two bucketsf ul (16 kg) wene expected i n the l,lhakatane Rì ver by 12.5% of

respondents, jn the Rangitajkj R'iver by 8.8%, and jn the Tarawera River

by 7.I% of respondents. Such.large catches were not neported for othen

rivens and "good" fishìng days for the above respondents are possibly

equated with "best" days elsewhere. Mean estimates of the size of

daily whitebait catches for an average day are generally higher than

modal values (Table 9, Appendìx III). Th'is skew in the

weìght-frequency djstribution of catches for each river ind'icates that a

few peop'le catch much more whjtebait than the majority; however, the

di fference between modal and mean catches was I ange onìy j n the

Whakatane Ri ver.

The estimates of average daì 1y catches of whitebait per person,

together wìth estìmates of days fjshed per penson per season and the

avenage number of people fìshing per day for each riven were used to

calculate the relat'ive quantity of whjtebait caught in each river over a

season (Tabl e 10) . Because of the positive skew in the

weìght-frequency distributions of ind'ivjdual catch quantitjes for each

river, est'imates of the yieìd of whiteba'it will be lower than actual

quantitì es caught. Neverthel ess, such est'imates of the y'ieì d of

wh'itebai t f rom each rì ven are expected to ref I ect the rel at'ive

productivìty of the rivens for whitebaìting and provide a basis for

rankìng the rivers in terms of the size of ovenall catch.

The Rangi tai ki Rì ver was estimated to produce ove r 700 kg of

whitebaìt a season which'is foun t'imes as much as the next two most

popuìar rivers, ('i .e., t¡lhakatane and Waioeka Rivers). In other Bay of

Plenty rivens, for wh'ich sufficient data were co.ìlected to calculate

quant'ities of whiteba'it caught, the overall yield ranged from 92 kg down
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Quantit'ies of wh'itebait per person caught
fishing days ìn Bay of Plenty rìvers

on good and averageTABLE 9.

Ri ver*
No. of

res pondent s

Average day
modal mean
catch catch
(kg) (kg)

Good day
modal mean

No. of catch catch
respondents (kg ) ( kg )

Wai aua
Wa'ioeka
l^Jai ot ah i
Wai nui Stm.
t¡lhakat ane
Rangi tai ki
Ta rawe ra
Pongakawa Stm.
Kai tuna

I
30
11
22
4T
35
T4
27
T7

0.125
0.250
0.500
0 .125
0.125
0.500
0. 125
0.i25
0 .125

0.203
0.304
0.500
0.227
0.347
0 .593
0.285
0 .218
0 "234

B
30
11
20
39
34
r4
25
T7

1.0 3.390
0 .5 2.680
8 .0 4.295
1 .0 r.625
1.0 2.792
4.0 5.132
1.0 4.428
0.5 f.i80
0.5 2.7 65

TABLE 10. Relatìve yìeld of whitebait ìn Bay of Plenty rivers

Ri ver*

Mean number
peopì e

fishìng
per day

Mean number
days fished
per person
per season

(days )

Mean catch per
penson pen day

(average season)
(kg)

Rel at'i ve
yield

(kg)

Waì aua
l.Jai oeka
Wai otah'i
hlaì nu i Stm.
Whakatane
Rangì tai ki
Ta rawe ra
Pongakawa Stm.
Kai tuna

6.0
12.0
2.7
6.5

10 .8
32.4
7.8

12.0
12.4

76.0
37 .2
36.0
36.4
42.8
37 .2
28.4
32.8
26.0

0.203
0.304
0.500
0.227
0.347
0.593
0.285
0 .218
0.234

92.6
135.7
48.6
53.7

160.4
714.7
63.1
85.8
7 5.4

No 'intervi ews
Insuffì ci ent

conducted on Motu and lihangaparaoa Rivers.
data for 0tara Ri ver and l^laitahanu'i Stream.
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to 48 kg. In genenal the rank'ing for the rivens based on numbers of

whitebaiters agneed with the ranking made on the basis of overall yie'ld

of wh'itebait. One exceptìon to this trend was the Waiaua Riven which

was fished by few people, but whjch produced a large overall yield.

Mean daily catch pen person was low for this stream compared with other

rìvers, and the high estimated yie'ld is explained by the fact that half

the peopìe wh'itebaiting ìn this stream fished it on a daily basis. A

hìgh propontìon of daily whìteba'iters, and the few peop'le fìshìng thjs

stream combined to djstort the estimate of relatìve yìe1d. This

example shows the need for caution jn interpneting results and the

advisabìlity of measurìng a number of characterjstics of fisheries, jf

their relative ìmportance ìs to be fairly assessed.

The high yìe1d of wh'itebait in the Rangitaik'i River compared to

other Bay of Plenty rivers is due to the large number of peopìe fìshìng

jt, as well as to a high catch rate per person. The fìgune of 714 kg,

ìs an underestimate, but it is well below most necords of overall catch

per season reported by McDowaìì and Eldon (1980) for seven South Island

west coast nivens. South Isl and catches of whitebait fluctuated

d'istinctly from year to year and between rivers: they ranged from 312 kg

(Turnbull River) to 19 619 kg (Cascade River) 'in I973 alone (McDowall

and Eldon 1980). The figure of 7L4 kg in the Rangìtaiki River may well

represent poor fi shì ng seasons i n past yeans, âS reported by

whitebaiters, but the yìe1d of whitebaìt from Bay of Plenty rivers is

still ìike1y to be much less than in the seven South Island rivers

studied by McDowaìl and Eldon (i980). Th'is 'is especìally so given that

smelt are often a major component of wh'itebajt catches in Bay of Plenty

rivers.

Fisheries environmental report no. 77 (1987)



43

4.5.3 Pnoport'ion of l,lhitebajters Catching Smeìt with hJhjtebajt

The proporti ons of whi tebaj ters who acti vely excl ude smel t and

retain pur.e (fÍrst class) whitebait in Bay of Plenty rivers are Iisted

in Table 11. In the Rangitaiki R'iver only 28.6% of whitebaiters

exclude smelt. Thjs suggests that a majon portìon of the overall catch

in this river is smelt. In comparison about half of the whitebajtens

surveyed excluded smelt in the Waioeka and [^Jhakatane Rivers, where

yields of whìtebait were a quarter of that estjmated fon the Rangitajkj

Ri ven. The proportì on of peopl e excl udi ng smel t fnom catches was

highest 'in the Ka'ituna River (64.7%), Pongakawa Stream (73.I%), and the

l,/ainu'i Stream (77.3%); it was lowest ìn the Tanawera, [^Jaiaua, and

Rangìtaikj R'ivers, which are fished mainly by Maoni whitebajtens. The

faì11y small catches of whjtebait in Bay of Pìenty rivers are probaby

responsible for the jnclusion of smelt in the whiteba'it caught by many

of the people fìshjng these njvers.

Number of whitebaiters takìng galaxi'id specìes only versus
gal axì i ds and smel t

TABLT 11.

*
RIVCT No. of respondents Percent taking whitebait only

t¡lai aua
hlai oeka
Wa'i otah i
l,Jai nu i Stm.
W hak at ane
Rangi tai ki
Ta rawe ra
Pongakawa Stm.
Kai tuna

B

30
11
22
40
35
14
26
L7

37 .5
46.7
54.5
77 .3
50 .0
28.6
28.6
7 3.r
64.7

No interviews conducted on Motu
Insufficìent data for 0tara and

and l,,lhangaparaoa Ri ve rs.
Waì tahanu'i Stream.
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5. DISCUSSION

The Motu Rjver has a largely unmodifìed, bush covered catchment and

the prìncipal adult whiteba'it species found in its tributary streams is

G. brevípinnis (Rowe 1981). G. brevipinnis 'i s al so the domi nant

specìes ìn whitebaiters' catches at the mouth of the Motu Rìver,

though both G. macuLatus and G. fasciatus are present in apprecìabìe

numbers (over 20% of the catch).

The adult stocks of c. brevipinnis'in the Motu River are ìikely to

be responsible for most of the G. brevipinnis wh'itebait caught at the

river mouth. Dams on the lower Motu River would break the natural life

cycle of thjs species by preventing both downstream movement of eggs or

larvae, and upstream movement by iuvenile wh'itebait from the sea.

Although G. brevipinnis forms landlocked populat'ions in the reservoìrs

beh'ind dams, such populations do not contribute to niver-mouth whitebait

fisheries. A dam on the lower Motu River would thenefore result in a

significant reduct'ion in the quantity of whitebait which return to the

Motu River and which support the fishery there.

Although the whìtebait fìshery in the Motu Rìver js fa'irly small

compared wjth those ìn other Bay of Plenty rivers,'it is valued by

whitebaiters who fish it and has a reputation as a pnoductìve fishery.

It attracts whitebaiters from as far away as Gisborne to the east and

Rotorua in the west, and'its low rankìng on the basis of use, compared

with other popular Bay of Plenty rìvens, ìs thought to be due more to

its isolation from major population centres than to a lack of whitebait.

G. brevipjnnjs formed a signifìcant pnoportion (over 20%) of

wh'itebait catches 'in foun other Bay of P'ìenty nivers (the t,Jajaua, Otana,
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l,Jai oeka, and tlhakatane) , but it waS never a domi nant component of the

catch in these rivers as'it was in the Motu Rìver. Catches from these

r j vers, as wel l as catches f rom the nemai nì ng rj vers (except !,laitahanui

Stream), were dominated by c. macutatus. Compared with these two main

speci es, whose respectì ve pnoport'i ons i n catches vari ed i nverseìy,

G. fasciarus tended to form a constant fraction of the catch, especially

in mjxed-specìes fisheries (i.e. where G. macutatus comprised 80% or

less of the catch). The mixed-species fjsherìes which contained a

significant number of c. brevipinnis occurred only jn the n'ivers east of

lrJhakatane, whereas west of Whakatane, G. brevipinnis comprised less than

3% of catches. 0ne explanation fon th'is east-west dìfference in the

contribution of c. brevìpinnis would be a "seeding" effect from the Motu

R'iver, with rivers either side of jt, but within a 50 km radius of its

mouth, benefìting from its production of G. brevipinnis larvae.

Howeven, this would ìmply a restrjcted distrìbution of larvae at sea in

the Bay of Plenty. Alternatjvely, and more ììkely, the absence of

G. brevipinnis in western nivers could be due to the greater extent of

deforestation in these catchments combined with barrjers to upstream

migration of juvenìles (e.g., dams or severe poìlution). However, thìs

would imply that the c. brevipinnis larvae avoid these rivens duning

their mìgratìon jnto freshwater. The whitebait fìshery in the Motu

R'iver i s un'ique i n bei ng the only one known to be dom'inated by

G. brevipinnis. 0ther whitebait rivers examined in both this study and

those of McDowall (1968) and McDowall and Eldon (1980) are all domjnated

by G. maculatus. Reasons for thi s di f ference are on'ly specu'lati ve at

present, but they can be nanrowed down to sevenal alternatives.

0n an areal basis the extent of adult G- brevipinnis habitat in the

Motu R'iver is far greater than that for c. macuLaÈus. If the specìes
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composit'ion of a whitebait f i shery at a r'ì ven's mouth nef I ects the

relative amount of habitat fon the three main whitebait species in the

river's catchment, then c. brevìpinnis would be expected to dom'inate the

f ì shery 'in the Motu. Compì ementary evi dence for such a hab'itat-based

association js prov'ided by McDowalì and Eldon (1980). They found that

G. fasciatus dominated whìtebait catches in Jackson Bay Stream. This

stneam, which flows straìght into the sea, was neported to contain a

predom'inance of typicaì G. fasciatus habitat, and a ìarge number of

G. fasciatus adults companed with other specìes. However, several west

coast South Island ¡ivers studìed by McDowall and Eldon (1980) (e.g.,

Hokitika,0kuru, Arawata, and l^Jaiatoto) also have extensive areas of

their catchment covered by native forest and contain many tributaries

capable of supporting the bouldery, tumbling habitat assoc'iated with

G. brevip.innis and c. fasciatus. Nevertheless, these r.ivers' whitebait

fisherìes were all cìearly dominated by G. macuTatus, at least at the

n'iver mouth. Catches furthen upstneam contained h'igher propot't'ions of

G. brevip.innis, but McDowall and Eldon (1980) showed that the proportion

of G. brevipinnis tends to i ncrease wi th d'i stance uprì ver, because

G. macuLatus juveniles do not penetrate aS far jnland aS othen

whitebait. The association between the proportion of each adult

wh'itebai t speci es ' hab'itat i n a ni ver' s catchment and the representati on

of the juvenÌle species'in the river's whiteba'it catch does not hold'in

these rjvens. Thenefore, pnedomìnance of G. brevipinnjs in the Motu

Rjver may be related to less straightforwand factors than the proportion

of adult habitat in the catchment.

Samples of G. brevipinnis fnom the Motu Rjver were al.l obtained

within 700 m of the ¡iver mouth and well before any side trìbutanies

entered the main stem. Therefore, distance uprìver and an early exìt
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for G. maculatus iS not a factor. HOwever, the upniver migratìOn of

G. macuratus may well be limited at the rjver mouth and the Motu Riven

could be G. maculatus l'imìted rather than G. brevipinnis dominated.

McDowall and Eldon (1980) found that in South Island rivers whene

turbìd'ity is associated with spring Snow melt and gìaciaì "f1our",

G. maculatus was less tolerant of turbid watens than G. brevipinnis.

The Motu Ri ver is renowned folits hi gh turbìdity and high suspended

solids 'loading, especìally after heavy ra'in (Adams 1979). The

different tolerances of the juvenìles of G. maculatus ôfld G. brevipinnis

and the turbid nature of the Motu River could explain the relative

p auc i ty of G . macul-atus 'i n th i s t'i ve n.

A more quantitative'invest'igation ìs now needed to determine whether

the Motu River is G. maculatus I im'ited or G. brevipinnis domìnated,

relative to other whìtebait fìsheries. The answen to this would pave

the way for more important studies of whitebait hab'itat, which could

wel.l provìde an understandi ng of the mai n factors respons'ibl e for the

vaniations in specìes compositjon of catches and for the decljne in

whitebait fisheries'in New Zealand rivers over the past 50 years.
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APPENDIX I.

RIVER NAME:

DATE: TI ME:

trip how many other people
with?

Half day/or less

Ful I day

Up to two days

More than two days
(enter actual time

Questj onnaj re

50

f or wh j teba'i t survey 1983.

[]

[]
30n

do

tJhat is your home town?

How many years have you been whitebajt fishìng?

a typical whitebait
you normalìy travel

How often do you normally go
whitebaiting? (tjck box)

0ther comment:

What is the average length of
stay for your whitebait trips?

Daì 1y

Several days a week

Weekends only

Once a fortni ght

0nce a month

School ho1 s only
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APPENDIX I. (ctd. )

6 l''lhjch river do you fish most frequently for whjtebait)

7 t,lhat are our reasons for not fishìng other rivers? (Tjck columns)

Ri ver name
wlost ïreq

(T'ick one)
zno Desf,

(Tick one)
3rcl best

(Tick one)
ufners

(Tick rivers fished)
Rangi tai ki

Tarawera

Iih ak at ane

l,Jai nui Stm

Waj ot ah i

Wai oeka

[,la j aua

Mot u

Kaituna

Pongakawa Stm

Waitahanui Stm

0ther

Ri ver name
¡oo ïar
away

too
crowded Pollution Acce s s

l- ewer
wh i tebai t 0ther

Rang'itaiki

Tarawera

Whakatane

[,Ja'inui Stm

Wai otah'i

l,Ja j oeka

Wai aua

Ka'ituna

Pongakawa Stm

h/aitahanui Stm

0ther
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APPENDIX I. (ctd. )

8a How much do you expect to catch on an average day, and

Less than cupful

ona

(Ti ck
d

good day

col umn )
Good d

Cupful

Pi nt

Quart

å bucket

1 bucket

= approx

= approx

2509=

5009=

approx

approx

approx

appr0x

appr0x

approx

å lb

1 lb

2Ìb

10 lb

20 lb

40 lb

= approx 1000 g =

= approx 4000 g =

= approx 8000 g =

2 buckets = approx 16000 g =

More than 2 buckets
( state amount )

8b About how much whitebait would you generally obtain in each season:

(Letters refer to amounts'in questjon 8a)

Good season

Average season

Bad season

1.

2.

3.

When was your
ri ver?

ìast good whjtebait season for thi s Dat e

A B c D E F G H

8c

Any comments on the various seasons:
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APPENDIX i. (ctd. ¡

9 Approximately what proportjon of last year's catch did you seìl
commercially? (Tl'ck box)

10 What names do you g'ive to the djfferent types of whitebait in your
catch?

lla Do you prefer one type of whjtebait to another?

llb If yes, which type to you prefer the
most and the least?

IZa Do you include smelt (cucumber fish - cucumber
smell jng) jn your whitebaìt catch?

Izb If yes, what proportion of your catch js
generaì ìy smeì t?

all

3/4

hal f

some

none

yes

n0

most

I east

yes

no

all

3/4

hal f

some

none
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Yean Date

54

Specìes composition of alì sampìes of whitebait from Bay

of Pìenty rivers i9B1-83.

Galaxias GaLaxias Gal-axias No- of
macu-Latus fasciatus brevipinnis Unidentified whitebait

% % % % PersamPìe

Whangaparaoa Ri ver

I 981

L9BZ 10 Aug
25 Aug
20 Sep
2 ]ct

ol
Xlo
(t=4)

t 983

1

1

l0
20

9
22

1

7

;
(,'

Sep 69.6
Sep 68.6
Oct 83.2
Oct 69.2
Nov 94 -2
Nov 98.4

7" 80. 5

= 6)

9.4
12.6
8.7

26.8
4.7
0.8

10 .5

0.1
0.0

17.8
26.7

LI.2

0.0
6.6
9.7

7I .5
L76.9
18.8
6.6
8.2

17 .8
2L.2
45 .8

20.3

1.0
0.2
2.9
6.3
1.8
5.7

25.r
16.1
9.4

3r.7
L6.7
0.0

7.6

2r.o
18. B

8.1
4.0
1.1
0.8

9.0

0.0
0.6

18.3
15.1

8.5

0.0
0.0
0.1
4.2

18. B
19 .9
17 .6
44.8
15.1
0.0
4.7

12.5

56 .8
93.5
95.5
88.6
98.0
81.7
58.0
66.2
64.5
19 .5
66.7
0.0

7 8.6

0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

738
089
073
719
083
090

192

I I52
788
977
626

3 543

600
515
765
796
341
574
672
464
483
66*

107

5 317

99.9
99.4
63.9
58.2

80.4

I2
I7
24

6
I2
22

5

L2
1B

2
22

Aug
Aug
Aug
sep
sep
Sep
0ct
0ct
0ct
Nov
Nov

100.0
93.4
90.2
24.3
63.3
61 .3
75.8
47 .0
67.r
78. B

49.5

67 .2

42.2
6.3
1.6
5.1
0.2

12.6
16.9
17 .7
26.r
48.8
L6.7

100.0

14.3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

296
535
582
415
496
460
338
311
138
41*
L2*
1*

3 571

x%
(n = 10)

Motu R'iver

I 981 Aug
Sep
sep
Sep
sep
0ct
0ct
0ct
0ct
0ct
Nov
Nov

xlo
(tt = 9)

31
7

i3
19
27

3

10
I7
23
30

B

24
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Year Date

55

(ctd. )

Galaxias Galaxias Galaxias
macu-latus fasciatus btevipinnis

%%1.

No. of
Unidentified whitebait

% per samPle

Motu Rìver (ctd.)

1982 7 Aug
11 Aug
16 Aug
27 Aug
3 Sep

10 Sep
17 Sep
24 Sep
1 Oct
I Oct

15 Oct
22 }ct
5 Nov

12 Nov
19 Nov
22 Nov

ol
Xlo
(n = 14)

1983 28 Aug
2 Sep
5 Sep
9 Sep

13 Sep
17 Sep
20 Sep
21 Sep
25 Sep
3 Oct
4 Oct

10 Oct
14 Oct
19 Oct
31 Oct
5 Nov

12 Nov
2l Nov

dxlo
(n = 12)

Waiaua R'iver

1982 5 Nov

68.2
46 .6
59 .5
29.2
32.5
22.8
19.7
17 .8
28.5
28.5
48.4
41 .5
22.4
12.2
31.4
6U .0

35.0

19.3
B.B
5.0

14.7
6.2
5.5
6.i
0.0
0.0
1.1
0.9

19.1
0.0
0.0

L6.7
100.0
100 .0

0.0

7.2

0.0
9.1
8.9

48. 5
24.r
10.4
1.2

25.I
45.5
45 .5
4.2

40 .3
9.6

47 .2
25.6
20.0

22.3

20. B

47 .6
47 .9
40.9
50. 5

56 .0
40.9
16 .5
5.3
9.0
7.7
2.r

24.6
0.0
0.0
0.0
0.0
0.0

28.8

31.8
44.3
31 .6
22.3
43.+
66 .3
73.1
57 .1
25.9
25.9
41 .+
TB.2
67 .B
40.3
43.0
20.0

42.7

59 .9
43 .6
47 .r
44.4
43. 3

38.5
53.0
83.5
94.7
B9 .9
91.4
7 8.7
7 5.4

100.0
83 .3
0.0
0.0

100.0

64.0

0.0
0.0
0.0
0.0
0.0
0.5
0.0
0.0
0.3
0.3
0.0
p.0
0.2
0.3
0.0
0.0

0.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

22*
275
237
476
228
653
432
247
348
348
506
785
553
367
360

15*

5 796

337
573
520
592
648
652
574
431
586
267
560
141
69*

2*
6*
5*
1*
1*

5 BB1

x%
(tt = 0)

95.9 4.1 0.0 0.0 49
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Year Date

(ctd. )

Gal.axias Gafaxias GaLaxias
macufatus fasciatus bteviPirutis

%%%

No. of
Unidentì fi ed whitebai t

% per samPle

!'la'iaua Ri ver (ctd. )

1983 3 Sep
11 Sep
21 Sep
25 Sep
5 Oct
6 Oct

14 Oct

ol
xlo
(., = 6)

0tara R'iver

1983 19 Aug
29 Aug
B Sep

19 Sep
26 Sep
2 ]ct
6 Oct

14 Oct

ol
Xlo
(tt = 6)

Wai oeka Ri ver

I9BZ 28 Sep
6 Oct

19 Oct

20 Oct

3 Nov
4 Nov

21 Nov

x%
(r, = 6)

1983 3 Aug
I Aug
9 Aug

18 Aug

25 Aug

3 Sep

7 Sep

46.2
40 .6
88. I
83.2
44.0

100 .0
49.5

58.6

100.0
90.1
39 .6
33 .3
66.8
30 .1

1.1
10.6

55.3

100.0
99.9
99.9

( ee.5
( 100 .0

98.8
(28.e
(40.0
44.7

(34.7
(34 .8
(38 .6

50.7
28.6
7.0

10.0
12.3
0.0
1.0

18.3

0.0
9.1

25.5
26.r
r4.9
18.1
2.8
2.r

13.1

3.1
30.8
4.9
6.8

43.7
0.0

49.5

23.1

0.0
0.2

34.9
40.6
18.3
51 .8
96.1
87 .3

31 .7

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

515
483
670
561
480

1*
196

2 9rJ6

629
496
513
433
262

B3*
360

47*

2 693

64.7
98.8
56.7

(13.3
(58.7
80 .3
82.5

100.0

13.6

10. 1

0.3
37 .8
40 .0
36 .4
t6.2
16. 3
0.0

19.5

0.0
0.0
0.0
0.3
0.0
0.7

66 .0
54.3
46.9
12.5
10 .6
6.9

25.2
0.6
5.5

46.7
4.9
3.5
L.2
0.0

6.8

0.0
0.1
0.0
0.2
0.0
0.5
5.1
5.7
8.4

52.8
54.6
54.5

0.0
0.3
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

238
329
60i

30*
588
259
326
40*

2 340

r5l
667
6s3
364
2r5
666
374
648
550
510
322
593

13 Sep
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Year Date

51

(ctd. )

GaLaxias Galaxias Ga-Laxias
macu-Latus fasciatus .brevipinnis

%1.%

No. of
Un'identified wh'iteba'it

% per s amP'l e

tJa'i oeka Rì ver' (ctd. )

l9B3 14 Sep

19 Sep

24 Sep

35.9
(60.5
(68.4
(76.0

57 .9
(e2.5
(85.3
(4s.3
(88.5

(10.6( e.e
1.5

(1.8
(2.e
(4.0

(11.4
( 0.2
91.4
B0 .0

100 .0
100 .0

1i.0
16.7
9.3

13 .3
B.B
3.1
6.2
8.4
7.0
3.0
9.5
0.3
2.r
2.9
4.4
1.6
0.3
1.3

20.0
0.0
0.0

10.3

?.5
L.2

1.9

0.0
0.0
0.0
1.8

t9.2
22.6
26.8
33.8
5.9
2.6
2.6
0.6
0.8
3.2

9.7

53. I
22.8
22.3
L0.1
33.3
3.7
8.5

46 .3
4.5

86.4
B0 .6
98.2
96.i
94.2
91.6
B7 .0
99 .5

7.3
0.0
0.0
0.0

37.6

465
592
538
541
114
509
539
439
572
360
265
341
384
411
227
368
393
314
45*
6*

10*

13 090

803

L7I
3*

420
488
26r
504
526
157
372
307
190
509
t22

62*

4 021

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

25 Sep

2 )ct
6 Oct

11 Oct

14 Oct

19 Oct
13 Nov
22 Nov
29 Nov

x%
(n = 30)

Waiotah'i River

1982 3 Nov
6 Nov

x%
(n=2)

1983 4 Aug
12 Aug
24 Aug
28 Aug
1 Sep

12 Sep
18 Sep
23 Sep
30 Sep
4 Oct
7 Oct

14 Oct
18 Oct
4 Nov

x%
(n = L2)

52.r

97 .5
98 .5

98.0

100 .0
100.0
100 .0

97 .B
80.4
69 .3
28.7
59.2
78.2
92.5
96.8
95.3
96.7
95.2

82.9

0.0
0.0

0.0

0.0
0.0
0.0
0.4
0.4
8.1

44.5
7.0

15.9
4.9
0.6
41.
2.5
1.6

7.4

0.0
o.2

0.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

322
48i
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Year Date

(ctd. )

Galaxias
macu-latus

Galaxias Gafaxias
fascjatus brevipinnis

doJ
hþ

No. of
Unidentified whitebaìt

% pen samp'le

l,la'inui Stneam

l9B2 B Sep
27 Sep
28 Sep
17 )ct
19 Oct
27 }ct
31 Oct
8 Nov

x%
(r, = 7)

1983 4 Aug
12 Aug
19 Aug
23 Aug
25 Aug
28 Aug
1 Sep
B Sep

12 Sep
18 Sep

21 Sep

23 Sep

30 Sep

4 Oct
7 Oct

t1 Oct
18 Oct
11 Nov

dXlo
(n = 18)

Whakatane Ri ver

1982 9 Sep
25 Sep
30 Sep

15 Oct

26 }ct
17 Nov

84.1
100.0
84.2
91.5
97 .9
46 .3
96.7

100.0

B5.B

100 .0
100.0
99.8

100 .0
99.4
94.3
76.9
67 .7
7 r.6
41 .6

(68.3
(7 6.e
82.6

(e2.2
(e2.3
82.2
89.2
96 .5
94. 1

97 .6

85.0

59.4
91 .5
99 .6

(83.3
(26.7

56 .3
99.2

8L.2

15.3
0.0

13.4
8.5
2.r

52.6
3.3
0.0

13 .6

0.0
0.0
0.2
0.0
0.6
5.7

23.r
3t.7
28.1
57 .9
30.6
2r.6
L7 .t
6.6
5.8

11 .9
7.6
2.0
5.9
2.4

14.1

34.4
6.8
0.2

16.7
60 .0
4?.3
0.8

i6.9

0.6
0.0
2.4
0.0
0.0
1.0
0.0
0.0

0.6

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.6
0.3
0.5
1.1
1.5
0.3
t.2
i.9
5.9
3.2
1.5
0.0
0.0

1.0

6.2
r.7
0.1
0.0

13.3
L.4
0.0

1.8

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.1
0.0
0.0
0.0
0.0

0.0

496
20*

734
932
682
410
843
168

4 265

779
670
418
35*

635
6r7
683
473
570
644
568
61i
356
411
428
494
415
407
34*

492

9 79L

I28
473
728

6*
15*

r42
L2t

I 592xþ
(., = 5)
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Year Date

59

(ctd. )

GaLaxias Galaxias Gal.axias
maculatus fasciatus brevipínnis

%%%

No. of
Un'ident'i f i ed whi teba'it

% pen sampl e

Whakatane River (ctd.)

1 983 Aug
Aug
Aug
Aug
Aug
Aug
sep
sep
Sep
Sep
sep
sep
sep
0ct
0ct
0ct
0ct

0ct
0ct

99.5
100.0
100 .0

99 .5
99.6
93 .6
53. I
37 .9
43. 1

19.1
25.5
B9 .6
84.3
8.1

91.1
8.5

42.6
( 0.5
(73.0
(77 .o
(85.1
23.8
22.r
99.6
7.7

37.8

57 .8

0.5
0.0
0.0
0.0
0.4
6.2

17.0
13.8
27.5
44.5
14. 9
7.9
2.0

13.4
6.?
1.4
1.5
0.5
5.0
4.6
2.9
3.5
3.1
0.4
7.7

13.8

8.2

0.0
0.0
0.0
0.5
0.0
0.2

29.9
48.3
29.4
36 .4
59 .6
2.5

13.7
7 8.5
2.7

90.1
55.9
99.0
22.0
18.4
12.0
7 2.7
7 4.8
0.0

53.9
48.1

34.0

0.2
2.9
2.0
4.7
0.7
0.2
1.0
0.3
0.0

1.5

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

30 .7
0.3

0.0

191
492
33*

399
229
498
623
348
109
299
275
280
51*

366
338
365
263
394
459
392
4r7
315
294
518

26*
349

I 323

659
412
709
485
411
811
697
358
g3*

4 542

332
735
573
434
580
578
103
354
372

2
7

L4
16
22
27

2

11
r6
L7
2I
23
2l

3

4
B

10

Rangitaìki Rjver

I9B2 7 Sep

26 Sep

l1
13

Xlo
(r,

oct 
I

0ct
Nov
Nov

= 23)

16

2I
3

I4

Xlo
(r,

4

I7
16
19

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2

I
2
5

l0
15
16
22
27

5

0ct

0ct
Nov
Nov

=g)

Aug
Aug
Aug
Aug
Aug
Aug
Aug
Aug
sep

99 .4
(8e.6
(e4.8
(86.2

( ee.3
( ee.B

79.5
99.2
97.8

93.5

100 .0
100.0
100.0
100 .0
100.0
100.0
100 .0

98.9
92.5

0.4
7.5
3.2
8.9
0.0
0.0

18. 7
0.5
0.0

4.9

0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.1
7.3

0.0

0.2
0.0
0.0
0.7
0.0
2.2

0.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1 983
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APPENDIX II.

Year Date

(ctd. )

Ga-Laxias
macufaËus

lo

Ga-Laxias Gal-axias
fasciatus brevipinnis

%%
No. of

Unidentìfied wh'itebait
% per sampl e

Rang'itai k j Ri ver (ctd. )

1983 9 Sep
15 Sep
17 Sep
21 Sep

3 Oct

(8e.8
29 Sep (89.7

88.9
36 .0
92.3
98.0

(87.8
73.8
95.5
95.3

( eB.5
(81 .7

( e7.6
( e7.r

95.0
( 100 .0

98. I
97 .7

100 .0
98.3

100.0
100 .0

93. 1

99.7
99 .8

99 .8

i00.0
(100.o
(100.o

100 .0
99 .6
97 .9
92.4
82.6
97 .5
99 .6

( 100 .0
( ee.8
100.0
100.0

(ioo.o
( 100.0

98.1

9.5
62.r
7.7
2.0
3.0
3.0
3.9
3.6
1.5
1.1
0.2
r.4
0.4
0.0
r.2
0.0
0.9
0.0
0.0
r.7
0.0
0.0

3.8

0.3
0.1

0.2

0.0
0.0
0.0
0.0
0.4
2.r
7.6

17.4
2.r¿
0.4
0.0
0.2
0.0
0.0
0.0
0.0

1.9

1.6
I.9
0.0
0.0
7.2
7.3
oî().J

22.1
3.0
3.6
1.3

16. 9
2.0
2.9
3.8
0.0
1.0
0.0
0.0
0.0
0.0
0.0

3.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.3
0.0
0.0
0.0
0.0

0.1

0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

63*
470
104
249
591
493
467
4r9
465
527
532
2L3
4s3
4i5
342
4L6
i03
558

57*
779

10*
3*

11 196

L 729

245
202
372
445
534
281
422
L67
448
554
563
406
L24
5t7
402
382

6 064

7 Oct

13 Oct

17 Oct
23 Oct
30 Oct
9 Nov

14 Nov
17 Nov
21 Nov
26 Nov

dXlo
(n = 27)

Ta rawe ra Ri ve r

I9BZ 26 Sep
4 Oct

dXlo
("=2)

i983 6 Aug

15 Aug

22 Aug
23 Aug
5 Sep

10 Sep
15 Sep
20 Sep
24 Sep

3 Oct

9 Oct
13 Oct

17 Oct

xlo
(n = 16)

0.0
0.1

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

940
789
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APPENDIX I I.

Year Date

61

(ctd. )

Galaxias Galaxias
macufatus fasciatus

T" l"

Galaxias
brevipinnis

ol

No. of
Unidentified whitebait

% Per sampl e

[^lai tahanui Stream

i9B3 16 Sep
22 Sep
15 Oct
15 Nov

ol
xlo
(n=1)

Pongakawa Stream

2.5
79.2
94.7
82.6

2.5

97 .5
7 2.3
4.2

17 .4

97.5

0.0
8.5
1.1
0.0

0.0

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0

0.0

282
47*
95*
46*

282

79*
190
355
111
114

770

1983 13 Aug
17 Aug
4 Sep

i0 Sep
10 Oct

ol
Xlo
(., = 4)

Kaituna Ri ver

1983 6 Aug
17 Aug
23 Aug
30 Aug

Sep

sep
sep
sep

sep

0ct
0ct

0ct

0ct

Nov
Nov
Nov
Nov
Nov

100.0
100 .0
25.r
66.7
9r.2

70.74

0.0
0.0

7 4.9
33. 3

8.8

29.3

0.2
0.6
0.0
9.8

15.3
14.3
27.4
27 .0
5.9

10.5
4.0

10.3
t6.2
13.1
2.9
2.r
0.5
0.6

30.0
13.6
12.6
67.2
0.0

8.5

4

10
16
22

28

99 .8
99.4

100.0
90.2

(84.0
(84 .3
69 .5
68.3
94.1

(87.4
(e5 .3
81.0

(65.5
(66.7

( e6.5
( e7.e

( ee.5
(ee.4
70.0
85.5
87 .4
32.8

100 .0

88.2

0.0
0.0
0.0
0.0
0.7
0.0
3.1
3.8
0.0
0.8
0.7
8.1

18 .3
20.2
0.6
0.0
0.0
0.0
0.0
0.2
0.0
0.0
0.0

3.4

0.0
0.0
0.0
0.0
0.0
1.4
0.0
0.9
0.0
0.0
0.0
0.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.7
0.0
0.0
0.0

0.3

568
533
r27
369
764
512
95*

473
17*

534
427
458
388
381
346
470
399
507

30*
455
262
64*

2*

7 973

5

i0

15

20

2

10
15
24
30

x%
(n = 18)

Denotes samp'le has
percentage specì es

been excluded fnom the calculat'ion of mean

composition.
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APPENDIX III.

Average day

62

Estimated quantit'ies of whitebaìt expected to be
caught per day by respondents questioned 'in the survey
of Bay of Plenty whitebait fisheries.

Good day

20

15

10

ø-c 20
o!t
5lsooor- 10
o
oo¡¡
EJz

20

15

10

oooo
t@(o

¡O|otooq Ëci -
o

oooa|o|o{d g SI ct
cto

Estimated catch per day (kg)

Whakatane R.

rilêan:O.347
Whakatane R.
meãn:2.792
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APPENDIX I I I. (ctd. )

Average day Good day

!,
co2
t,c
8r
an
o
:1
o

o
f¡
E5z

15

10

5

20

15

10

5

|o|oo¡N:cio
per da

|olo
C\¡6l

oo

qqq
oç

oo
@(o

Estimated catch

ooo.Ûo.o

y (kg)

Rangitaiki R.
mean:O.593

Rangitaiki R.
mean=5.132

Tarawera R.
mean:4-428

Pongakawa Stm.
mean:O-218

Pongakawa Stm.
mean :1 .180

Kaituna R.
mean:O.234

Kaituna R.
mean:2.765
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