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INTRODUCTION

The Southern lakes d.istrict of the South Is1and. of New Zealand-

is an important angling and. recreation area. In over 12rOO0 square

miles of mainly mountainous country covered with tussock or beech

forest there are five J-arge glacial lakes and. many large, clear,
rapicl rivers.

The sports fish stocks of brown and. rainbow trout, quinnat
and. Atlantic salmon are ma¡aged. by the Department of Internal
Âffairs Lliltllife Service with the assistance of the Fisheries
Management Division of the Marine Department. At periodic
intervals since 1947 information about the fisheries has been

obtained. by aagling diary echemes as d-escribed by Allen and.

Cunningham (19r?) and. by rangerst creel censuses. This report
summarises the results of these schemes cnfl ssmments on future
management plans.

It was originally intend.ed. that this report would. gíve future
menagement plans for each maJor water in the district. Fol-lowing
statistical studies Graynoth (lgZZ) it became apparent that the
d.iary scheme was less useful and. accurate tha¡ previously thougbt.
This report is shorter than originally plenned ancl contains only
the most reliable informatíon.

Detailed. iliscussion of the method.s of analysis, etc. is not
presented here. It is included in Gra¡moth 1972. Probably the
only statistical term in the present report which need.s clarification
for the la¡rnan is, for example, from page 4 ttaveraged 19., d-ays per
season (t 12 to 95% probability)". This gives a measure of the
accuracy of the gg!g!gþ! average of 19., Tbere is a 95% cha¡rce

that the true average lies between 7.5 and. 11.5, i.e.19., - 12

anð. 19.5 + 12.
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HÂTERIAL ÂVAIr.aRlE

Ângling diary schemes rere organiscd. 1n 194?t 19t+8, 1951,

19r2t 19rr, 1955,',1956, 1957, 196Ot 19621 1965 eÐd 1967. Rângers

eollecteô results of anglersr eatchee in 194?, 1949, 195Ot 196Ot

196r, 1966t 1967 ' 
and. 1968.

llhe èla¡ies rere ðiatributetl rith aII licencee sold. cluring

the rclevant seaaon by thc Departuent of Internal, Affairs licence
EaIeE representatives. Ífhe ðiaries rere of a stand.ard. form (Âllen
and Cr¡¡ninghan 19r?) anô were pre-paiô for postal retr¡¡n to the

Internal Affairs Department or the lltarine Departnent f or enalysis.

Rangers, survey forns were fairly sinilar¡ but includecl the sex

anô weight of the fish caught while the clia¡ies only record.ed

number and. Iength of fish.
In all about I 

'OOO 
d.iaries were received. recorclingt with the

ra¿gers I results , about 12 ÕOO d.ays or ,O t OOO hours angling f or
about '14 r 8OO fish kePt.

The angling tliary Bchemes were tabulatecl and. analysed in nany

different waye by nany ùifferent people. In some years rangersl

results vrere inextricably combineô with those of the ôiaristsr in
other years Bome results were lost or incomplete. In the last
th¡ee diary schemes the anglersr results were codeè for computer

tabulation. Of these the 1965 scheme was incorrectly coÖed and-

the calculated. catch rate results ere useleÊg.

Througb the years only the anaLyeis of fish lengths has been

constant anô conparable.

Ang1.erst ennu¿t effort, catcb rate and. catehvary wíth licence
tyTe, angling ex¡leríence, raters fished., methocls used, location
fished, etc. Only some a.nalyses took notice of one or some of
these factors. Ílhe inconsistency of the past analyseg have nade

cleternination of historícal trenðs from this angling data almost

impoasible. flhe raw d.ata a¡e not available for re-analysie.
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Biological surveys by rangere and. fisheries management

officers and. trapping stud.ies of sparmring runs have been mad.e at
lake Hayee and. elsewhere.

RESUITS ATID TRENDS

licence Sales

L,icence sales in the Southern Lakes clistrict increased. very
rapidly u-ntil 1961, but have since then fluctuated. at arou¡d.
15'OOO pêr Bnnrrm. From 1966 to 1968 they have d.ropped slightly
and. are below the (l9Ol) peak. Sa1es of menrs whole-season
licences have remained. stable at aror¡¡d. 11600 since 1918. Short
ter.n licences comprise the najority of the lÍcence sales and. d.aily
licences are about 40% of the total sales. These short term sales
are mainly to visitors and tourists; Ìoca1 nnglers take out whole
season licences.

The inöividual anglersr n.nd total anglersr fishing effort is
prinarily d.etermined. in ord.er to estinate the catch and hence the
crop of físh from the fishery.

Estimates of angling effort can be obtained. from diary and.

questionnaire echemes and. rangersr creel censuses. It is rarely
possible to obtain record.s of all angling and. so sub-sampling
techniques are used. Ílhe total or ind.ividuals I effort and. catch
is then estimated within def ined error linits. llhe accuracy of
the diary estimates is described later.

Creel census surveys to Oetermìne total anglerst fishing
effort should. involve rnndom stratified. gub-saropling systems.
Previous attempts with this sanpling techlique failed. as although
estimates of total angler físhing effort were satisfactoryt
insufficient information was collected. on other topics¡ €.g. fish
length and. species. The scheme also required. much ex¡lensive
travelling. .A.s a conËequerce rangers now collect information on

anglers t catches only when and- where possible and. not in accord.ance

with a sampling plan. Ilost information is col-lected- on holid.ays
wb.en there is more angling at such points as boat land-ings. The

visiting, sbort tern licence hold-ers most comrnonly interviewed. by
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such Eethod.s ere not t¡lical in some respects r tnd total eff ort
and catch rate estinations should. not be nade witb.out assessing
the bias present.

During the shorter d.ays of autr¡nn, winter anô spring anglersl
effort tend.s to be concentrated. at nid.day, with }ess fiehing in
the morning and evening. Aerial cor¡-nts at nid,Oay can therefore be
related to the total angler effort. llhis was stand.arÖ practice
at lake Mendota in tJisconsin (CarlenAer 1956) and. verTr effectj-ve.
On Ï¡ake .Àviemore in Auguet, 1970 ¡ 57 oat of 67 anglers were fisbÍng
betweeu 2 and ] p.m. In this case an aerial count of 57 anglers
at thie time woulcl have to be nultiplied by 1.11 to obtain angler-
d.ays , 6.18 for total hor¡rs and 1.84 for total fish. In sr¡m¡ner

anglerst effort nay be binod.al wj.th peaks at 9 &oIIt. al.d, p.rl.
and. aerial surveye would. have to be at tbese times.

A rand.on, stratified-sampling systen using aerial surveyg
could. be Oevised for inöivídual waters or for the whole Southern
trakes d.istrict. Present inôications a¡e that this is u¡necessarJr
at the monent because the fish stocks are probably und.erfished..

Ind.ividual anglers fish from one to about one hund.red. d.ays per
seasou. The a¡¡ual individual effort variee with licence ty?et
whole aeaaon licence hold.ers fishing throughout the year whilst
visitors take out short ters Ìicences and. only fisb for a few days.
In aII licence categoríes men fish about twÍce as often as women or
children. DiariEts tend. to be keener anglers tban the average
aagler and. fish Inore often, In bJellington Âcclinatisation Distríct
in 1962 menr e whole seaaon èiarists record.eô 1r.8 d.ays angling per
season. Ä eubsequent questionnaire ancL interview scheme for¡ncl tbat
the tn¡e average anglerrs effort sas 12.4 d.ays per season - a

eignificant d.rop.

Ân estimate of the average anßlerts yearly effort can be ðerivecl
from that of tbe d.ia¡iets. In 196rt 1Q men's whole season resialent
d.iarists averaged 19.5 d,ays per season (312 ø 95/'probability,
Gra¡moth 19?2). In 19tß, 6& of tbe whole season licence holders
lived. in Otago, Southland. and. other Accliuatisation Districts.
These anglers probably fieh lese than local anglers. Ílbe average

whole seaaon angler therefore probably fishee for about 14 days
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ôays per season. This estimater whilst subject to a large
possible enor, is believed. to be fairly êccurate. In Nelsont
Marlborough and. I,lest Coast Accl-inatisation Districts estinates of
claye fished per angler are fron '1O to 14 d.ays per season.

The large possible error is caused by the low diary returns.
For early years there is even Less information than in 1965. fn
1917, 1962 anô,1967 d.ia¡ies were received. from Acclimatisation
Society licence hold.ers, but not from Soutb.ern Lakes d.istrict whole

season lÍcence hold.ers. In 1947 I 1948, 1951, 1952, 195Vt 1956 anð.

1960 less tÞ,en 1J anglers in any licence category returnecl rli aries.
Í[hese few anglers record.ecl a great deal of angling, but cannot be

taken as t¡pica}. It is therefore inpossible to prove whether
anglers tod.ay físh more or less than in the past. It is possible
that nowadays anglers fish lese than in the past as nouÍ there are
more leisure activities available. Ânglersf skill has probably
also dropped through the year.

The average fishing effort expenclecl by sbort-term licence
hold.ers cannot be accurately d.erived frorn theír d.iaries. Many

anglers bought an unknowr number of weekly or daily licences anÖ

record.ed. up to 20 d.ays angling on one diary. Monthly licence
hold.ers probably fish for about eight d.ays per seasonr weekly
licence hold.ers for four d.ays and d.aily licence hol-ôers for 0.8
d.ays. Accurate figures cou1d. be obtained. from postal questionnaire
scb.emes if there is a high return and. f ew nonrespond.ents. {Io

elininate nonrespondent error would. probably mean interviewing or
telephoning up to lOO aaglers scattered from Invercargill to
Christchurch"

{[he total d.istrict effort using the above figures from 1960

to 1968 is probabty fron I+OTOOO to lOOr0OO d.ays averaging about

75¡oOO ilays per season. flhis has risen from about 14rOOO d-ays per
season in 1948. As licence sales have stopped increasing this
annual effort should not increase.

The vary greatlY between anglers¡
men, xromen a¡d. chitdren, licence categories, waters, angling nethoÖs

enployed. and. montbs of the year. fn 1965, men's whole season

dia¡ists averageÖ 2.rZ hours per ctay ancl short-term licence holders
2.8, hours per d.ay. On average from 1960 to 1968 about 2OOrO0O

hours are spent angling per eeason in the Southern I¡akes district.
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fhe appears to be

stable. llhe distribution of fishing effort recorcled in l"t,e 1962,
196, anð.1967 diary scbemes was very sinilar and, averaged 17/o of
the total in October and 1ÚÁ¡ 14%t 25%r17%r9% anð, 17% ín t¡e
following months (Novenber - April). Tb,ere was no clear trend in
the mean hours spent angling per day through the season. llheref ore,
the angling pressure is higbest in January with seconðary peaks in
October anð April. Ílhe nr¡mber of anglers fishing on any given day

is variable d.epending upon the month, the weatherr and. whether it is
a week d.ay. I,n.1965 the coefficient of variation of anglersI fishing
effort for week d.ays througb, the entire season was O.85, for weekends

O.59 a¡rd. for all d.ays O.77. Hence in a" eight month season ã1

rnndom d.ays ('llÐ vould. need. to be conpletely surveyeÖ by a creel
cenaus for an estination of the total anglerst effort on any given
water to be accurate to !2r% to 95% probability.

flbe d.istribution of the total to the
various waters cannot be accurately assessed. from a few öia¡ies as

each angler tencls to fish fe¡r uaters. In 1965 the 2OB diarists
recorðed. tbat Lake f,iakatipu (estinatecl 14'OOO d.ays) wae the most
popular ryater followed by latce Hawea (ff,OOO), tbe Clutha River
(9'OOO), I,akee Te Anau (5'OOO), lJanska (5rOOo) and. Hayes (4rOoO),

then the L/aiau River (2'OOO). Each estimate nay be up to t6O%

incorrect.
Ânelers' Catch Rate

{Ihe catch rate is cl.eterni-ned for three purpoc¡eE. Firetlyt if
the total englers' effort is aleo known, tbe total crop of fish can

be d.erived.. Seconclly, the catch rate can be useÖ to assess the
abr¡¡rd.a:rce of fish. Third,Iy, it is a neasure of the anglersr reward.

for effort e:çencled. end. d.escribeE the quality of the fishing.
fn the pasq d.iary schemes and. rangers I creel cencuses have

been useô to d.etermine the englersf catch rate. In general both
eystens have been inad.equate to allow accurate deternination of
catch rate for either inclividual waters or angler licence
categories. llhe problens in estinating the accuracy of catch rates
from ôiary scbemes are d.iscussed. ia Al1en and. Cunninghan (19r?) and.

Gra¡m.oth (1972). In general, because of the low ôiary returns anil
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because clifferences in skill between englers are so great, about
I,0OO hours must be record.ed. on a water for tbe catch-rate to be
accurate to t 25%. llhis quantity of information was not received
for any water in any year.

Other factors affecting the indiviclual anglËrts catch rate
are the anglerst sex, liceace category (as related. to skitl
factors), the nethod. used., and. the uater fisbed. Seasonal weather
eff ects and. the size, species a¡rd. d.ensity of fish also aff ect the
catch rate.

Catcb. rates derivecl from creel censuses also have tbe above

errors. 3or tbe years 1965, 19681 1967 anô 1966 tb.e catch rates
recorcled by ereel ceuaus for tbe whole Southern lakes District
were O.2+, O.27, O.28 and. O.ã1 fish per hour. Ílhig was comelated
with an increase in the nean hours record.eÖ per d.ay (l.rg, 1.66,
1.?1 and. 1.85). It is r¡nlikely that this error ie caused by
d.ifferencee in raters fighed or categories of anglers intervieïred.
Oversampling of visiting anglerE is d.ifficult to avoid. and their
catch rates soulil be lower than those of resid.ent skillful anglers
who may fish early and. late in the day. In generaL insufficient
d.ata !Íere eollecteð by ¡angers.

The average Southern l¡akes menrs whole season ðiarist in
1965-66 recordeil 0.62 físh per hour or 1.114 fish per d-ay- In
lJellington in 1962-6V tt,.e average catcb rate of male whole season

licence holders was 0.6 less than those anglers who returned
d.iaries. If tb.is factor is applíed to tb.e Southern lakes d.ata

the ty¡licaI nenrs whole seaaon licence hold.er catches about O.87

fisb. per day. Short tern licence holòers catch about O.2, fish per
hour or O.?7 fj^s]g per d-ay (tney fish longer per d.ay than whole

Éreason anglers). Accurate historieal comparisons of anglersl
overall catch rates cannot be nade. Diarists in the past hail

better catch rates, however, they fished a lot and. were not t¡piea}
of the average angler. Catcb rates achieved. by anglers from 1947

to 195? úe still obtained. by anglers today.
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The catch rates varJr between !ùaters. fn lb.e 1962, '1965 anô'

196? öiary schemea as more angling hours wer€ recorded.r the
d.ifferences in catch ¡atea between waters became gmaller. .â'tI

raters wltb. more than 50O houre record.ed have average catch rates
fairly close to O.44 fish per hour. llith the low returns and.

consequeat inaccuracy of most ind.ividual water figures this
indicates that all watere give sinilar catch rates and. that the
ôifferences shown a¡e due to statistical errors.

Since 1960, L,ake l/akatipu has record.ed the best catch rates
followed. by lrake Hawea, Latre Hayes and. the Llaiau River. Poorer
yatere are Te Ânau ancl the Clutba Rlver anô Lake Uanaka. Howevert

a skilted. loca1 angler físhing the Clutha could. catch fish faster
than most visitors on lake l,Iakatipu.

Dr¡e to the inaclequaoy of the data available, historical
trend,s in catcb rate on índ.iviôual watere ea¡not be accurately
d.etermineð. llhe cleternination of catch rate for each season is
often subJect to I 6Øo ewor. Differences in data collection and.

analysis also prevent meaníngful year to year comparísons (Tab1e 1).

No relation between the abr¡-nôance of fish en¿ nnglers I catcb
rates bas yet been d.eri-ved. In hlellington a¡d. Hawkes Bay rivers
consj-derable fluctuations in fish abr¡nd.ance may occur without
affecting catch rates (Gra¡mot]n 1972). rtÌlanta-boa¡d" diving
surveys could help clarify this relation in the future. Ílhis is a

maJor príority and future work should. be ained. to assess the fish
stocks directly ratber than by anglersr catch, rates.

fhe quality of the fishing ín the Southern lakesr âs descriþecl
by the catch rate, is goocl to excellent ancl far better than fishing
j.n most Acclinatisation Society ôistricts.
Catcb

llbe catch of sports fish fron the Soutbern Trakes is calculated
in ord.er to cleternine whetber tbe stocks are being over-ex¡rloiteÖ.

Using the catch rates and fishing effort derived from tbe
diary scb.emes, the average menrs wbole season angler catches about

12 fish per season. Childs' and. womenrs whole season aaglers and'

nontbly, weekly and. d.aily licence hold.ers respectively catcb
approximately 4[, V, 6) I and 0.6 fish per season.
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T.â3L3 1 CATCH R.û'TES RECORDED BT ANGLER,S FISHTNG

r,aKE l.taKA[rPU. 19q6-1967

ïear Days Hours tr'isb Hours
per
Fish

1916

19r7

19oo

1962

196'

1967

?

t8
17t

,o
2?7

29

v22.'
120.'

tæ
114.8

588.7

61

160

80

1r?

4'
v50

26

2.O1

1.r1

2.80

2.67

'1.68

2.1,

Comments:

igr6 Conplete mixture of ranger and. diary results as Ìrell as all
licence t¡rPes.

1gr? Probably ,1 or 2 skilled. anglers anil few visitors.

1960 Mixture of whole season anglers| results fron cLiaries and'

rangergr records.

1962 1l anglers, mixeô whole season anô visiting anglers'

'196, 6/ anglers, mainly visÍtors averaged 2.16 hours per fish'
Five local anglers fished well over'1O d,ays each pnd-

recorded. 1.26 hours per fish thereby biasing the results.

196? 1! anglers, uainly meûs whole season visitors' None fished'

more than 6 ôaYs.
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lfb.e total catch in recent years is betl¡een VOTOOO and. BOTOOO

fish per arurum and. is most probably a¡ound. SO'OOO. llhis is a fair
increase from the estimateö catch of about 2orooo fish in 194g.

Ílhe catch in various waters is d.ifficult to ôeteruine
accurately. Diary scbemes in the southern lakes in any year
record.eö only about 7% of the a¡nual catch ondr because the few
participating anglers showed. preferences for specific uaters, the
Oiarists catcb. nay not have been d.istributed. over all waters in the
true proportions¡ llable 2 shows the estinated. a¡nual catch for
sorf,e waters and. the error ¡angês. For comparison the 1969 estÍnated.
ennu¿f catch from trake.Àviemore was 12'OOO and. from lake Bennore
Vr9OO fish (Gra¡motb. 19?O).

|[he estinates d.erÍved. from the d.iary schemeg are scarcely
better tban those which could. be mad.e by informed. observers end.
local físhermen. If necessary, more accu¡ate determinations of the
crop from varíous waters cnn be nad.e by creel census surveys.
Species

It is believect th.at mogt anglers ca¡r tell the d.ifference
betseen brown a¡d. rainbow trout. Some confusion between rainbow
trout e.nd. salmon probably occure, and. salmon were often nisid.entified.,
€.$o Atlantic salmon were reported. from Lakes hrakatipu and Hawea
wbere they d.o not occur.

Table ã shol'rs the numbers of each species record.ed in a1l
major <Liary schemes in tbe last 2) years. No systematic Öístrict
ùrend's in the percentage of brorrn and. raínbow trout or quínnat
salmon are apParent. Few Atlantic salmon have been record.eiL in
recent years. llhe Ìarge year to year variationE¡ &re due to
snmDling errors. {[he overall pereentages of each species a:pe
fairry accurate a¡d. if the total crop of fish is 5orooo tb,en zrrooo
would. be brorm trout, 191000 raÍnbow trout, 7r5oo quiraat salmon
a¡d. 1,OOO to 2'OOO Atlantic salmon.

llbere have been few changes in relative abund.ance of species
in d.iff erent waters as ind.icated. by the compositíon of ¡nglers t

catches (Table 4). lakes llakatipu a¡rd. lJanaka a¡e sinilar being
mainly brorm trout waters and. showing no changes ror 2) yearsj
r¡ake Eawea is a rainbow trout and. quinnat earmon water,
brown trout have always been less important.
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TA3],8 2 ANNUÄL CATCH I'ROI{ THE I"IOST ITTTPORTANT I^'ATERS IN THE

SoUTHERN r,arcEs DISTRICT

t/ater
Fish Caught By Diariste Calculated.

1[otal
Catcb

Range (9r% Probabilit$

1916 1917 1960 1962 196' 1967 Mininu¡n Maximr¡rn

I,. Hawea

L. llakatipu

Upper Clutha
River

L. lrlpnaka

ïr. Hayes

l{aiau River

l. Te Anau

,tt 1, 186 497 719 61

160 Bo 1t7 4' t o 28

t44 6v 161 26 176 t2

1O2 7' 1+ 76 106 108

22r89477r1
26 O 157 176 28 1'
41 7? 117 to 1O5 22

78OO

5700

,700

tt+oo

zgoa

2900

2800

500

2100

lgoo

1100

1

o

700

lr2OO

9too

9600

58OO

,?oo

6100.

49oo

I,IhoIe
District '1611 626 1O8V 1r2t 1684 610 50,0OO
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TABL,E 
' 

IIIE COI{POSITION Or TIIE -ANGTJERS I CATCH

flr¡mber of Fieh Percentage

ïear

+tIo
Ê{

E{

Éo
H
É

+¡
áo
f{
Él

top
tr
El
d
É

+,io
Í{
Fl

'do.d
S{
.rl
C)
o
p{
q¡
Êl
Þ

Éo
É

F{
ct
UI

+¡
6
d
É
.r{
cö

Éo
É

F{
d
(D

c)
.r{
Ð
Fl
d

F{
Þ

.q
C)
É{o

Ê{

F{
d
+t
o
E{

+)
Éo
Í{

Ê{

FI
È
o
f{
Ét

+)
Éo
ß{
H
F
op
É
.¡{
d
É

FIo
Ér{
d

câ

{å
d
FI
d.d
c
at

Éo
Ér{
d
ø
o

.Fl

.t,
çl
d
r{
+t

É
e)
f{
o

Ê{

1947

1948

19+9

1gr2

1grt

1956

1er7
1960

1962

196'

1967

278

208

201

,ro
108

1011

t16

,r2
,98

747

29,

124

29

146

20,

221

690

202

t57

619

*7
11'

8ll

97

220

Vt

274

101

1'
1

29

1

41

,7

9¡

216

69

9'
29

129

2

2'
,5
62

,6

9

21

2'
21

,

1

67

2

2

1g

,t+6

zt+o

¿lo1

611

+r2

1878

,1

8?

,o

,7
25

'r8

,,

,6

,6

,+
66

2t
12

v6

,4

51

,9

Vt

,9

,6
v9

2'

v

+

7

+

9

2

12

'18

6

6

,

24

1

6

9

14

2

1

2

2

1

1

+

6

+

+

,

Totals +ro4 ,2r, 80, 622 v88 9t 9t+61 ,o ,8 7 4 1
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[A3I,E 4 TOTATJ NI]MBER OF FISH AI{D CO}IPOSITION OT AI{GI,ERS I

oATCH ON AIl SCHET{ES 194?-1967

llater

Nr¡mber Caught Percentage of Catch

+)
áo
Í{
E{

dI
o
f{
tr

+tto
f{

EJ

B
op
FI.Å
d
E

+Ð
âo
Ê{
H
îd
o

.F{
+{
'F{
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The nr¡nber of quinnat salmon record.ed, from lake Hawea was low, until
after the lake leve1 was raised and. in 1960 many rrere caught.
îhe nr¡mber has since ôropped.. lnglers on the Crutha River over
the last 25 yea;rs have record.ed- nainly brown trout with a constent
20% taLnbow trout. Only one quinnat salmon was recorcled, by the
d.iarists, but Axby (pers. cor¡m.) stated. that they occur in both the
Hawea anÖ Clutha rivers clownetream to lake Roxburgh. This river
d.welling habit is unusual. lake Ee Anau and !üaiau River are rainbow
trout waters; brown trout are certainly present in large numbers,
but a¡e difficult to catch.. The d.iary reeord.s show a slight cl¡op
in the nr¡mbers of Atlantic salmon caugbt reflecting the large drop
shorm in spawning rnns up the Upukerora River. The stocks may be
stable or etill Öeteriorating.

llhe factors affecting the speci-es of fish nnglers catch are
weLl knowl].. ÍDbe oriler of ease of capture is land-locked. quinnat
salmonr rainbow trout and. brown trout. The catchability of lan¿-
locked. .â,trantic salmon are not knorra, but they are thought to be
fairly easy to catch even at low d.ensities.

llhere are d.ifferences between anglers, licence t¡pes, seasons
and. fishing localities in the proportione of each species caught.
The influence of theee factors wae not analysecl as it was th.ought to
be smaller than the species selection of the metTrod. of angling used.
The selectivity of fishing nethod. was exarnìned. for Lakes Wakatipu,
Hawea, l,Ianaka a¡d Te Anau in 1965 and for lake Hawea ín 1962. For
eacb, Iake tb,e observecl numbers of the three species caugbt by each
methocl yùere compared. to the ex¡lectecl catch by that method..

Dry fly selects brorm trout, wet f1y ald. artificial minnow
select rainbow trout and. spoon and. trolling select salmon.

In future the abr¡nd.ance of each species would. best be determinecl
by ctirect gtud.íes such as trapping sparming nrns. The diary scbenes
have sborn that in general there has been little change in recent
years. {[he d.iary systen cannot define tbe factors affecting the
trout and. salnon stocks a.nd, tb,eir abu¡d.ance. îhese factors muet be
d.irectly stud.ied. and. analysed. if any change ie to be brougbt about
by nanagement.
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At present rainbow trout fry are being planted. in some rivere
entering r,akes Te anau anô t'Iakatipu in en attenpt to buird- up

sparrning runs of tbis desirable species. After evaluation tbis
progran¡ne nay be extended to rivers flowing into other lakes.

llbe reasons for the drop in abund.ance of quinnat salmon in
lake Hawea are being studied., but it Ís unfortunate that a study

of this fishery wae not conmenced. when the stocks were abundant.

Size

f¡be largest trout are generally taken from tbe inaccessible
rarely fished rívers and. the smallest ones from L,ake Hawea- The

average size of trout and. salmon caught in the distríct is large
ancl at 2 to V.ll]ba (flable 5 and' 5a) and- compares weII with the

small fish caugbt in nearby Otago and Southland'. There is no real
eyiôence of any significent deterioration in sLze over the past

twenty years and. the size should. remain large for many years to
COÍlê.

l¡he angling d-iary data are ad.equate to d.etermine average sizes
and, historical chnnges only in the larger takes. From the lakes

the anglers catch the largeet fish of all species in Te Anaur then
Irlanalçar l,Ialcatipu with the smallest fish i-n Hawea. It is not known

whether the average size of fish present in ùhe lakes is ôirectly
related. to the síze of angler caught físh. If it is, then the

biological reasons for this drop are not known. 0n1y field' surveys can

comoborate the size differences shonn and. e:rplain why they exiet.

Changes in the size of aagler caught fish are few. The trends

shown could. have been caused by sanpting errors or changes in
fishing practice. In lake l./akatipu the rai.nbow trout nay have

increased. in size anÖ the brown trout may have become smaller. Te

Anau brown and. rainbow trout and. salmon may have decreased in size.

Trolling and. spinning seem to catch smaller fish and ðry fly
and natural bait the largest. In general few fish rrtere caught under

th.e rinimr¡m takeable size linit. The highest percentage of unôer-

sizecl fish was less than ZU/o (In Lakes !üakatj-pu and' Hawea) '
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TABT,E q

0R RAIIGERS. . Hy = Hayes, Ew = Hawesr LLk = Uakatiput
[.ln = lfnnaks, T.A, = Te Ânantr f = less thnn 1.
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5( a) ÀVERAGE LEIIGTHS AND 'uIEIGHTS
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Regrettably more use cannot be mad.e of the length recorcls
given by rangers and. anglers. More knowledge of tbe reration
between angrer-caught fish and. the fish stocks is necessary
before anglersr size record.s are of any real value.

Stock

The stocks in rnost watere have not been assessed.. Ílbe catch
figures sbowa in fable 2 are, however, probably only a small
percentage of the stock and. could. be increased. withou! {angêxe

A few years âBor by trapping spanaing runs and, from tagging
record.s r the bror+n trout population of I,ake Hayes was estimated at
about ,OTOOO catchable fÍsh. This is a snall productive lake and.

figures of the sâme ord,er could. apply to the large but less
proèuctive glacial lakes like Llanaka anÖ Llakatipu.

Anslins Remrlations

llh,e anglerer catch rate is generally good. but the bag linit
per d.ay is rareLy reached.. r'n general the bag linit has littre
effect on the fishery.

Few und.ersized. fish are caught. Return of these sna1l fish to
tbe waten ad.d.s litt1e to future anglers' catches. The size linit
b.as little effect on the fishery.

Method. nnd. season restrictions are lenient, but there is no
cause to suggest they become more restri,ctive.
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DISCUSSION

llhe angling resulte recorded during the various cliary and

creel census schemes are of little value consid.ering tb.e effort
e:çentlecl in collection and. analysis.

At present fishing d.ata are collected. from anglers by Internal
Àffairs Departme¡rt rangerc. These statistics will be more accurate
than angling cliary statistÍcs (Graynoth, 19?2) a¡cl of more value in
solving inneöiate marragement problems.

As no marked. deterioraùion or change has been shown by ôiary
schemes, assessments of the state of fisheries in the whole area
may be necessary only every ten to fifteen years. In the chosen

stud,y year more effort can be expencled and. more accurate results
obtained, (e.8. the inclusion of a conpulsory diary scheme).

Linketl r,¡ith continuing biological studies, historical trend's can

be better determined this way tharr by inad.equate, annual or five
yearly schemes.

CONCLUSIONS

1. licence sales increased. until 1961 and then stabilised.

2. llhe total ôistrict aagling effort is about TrrOOO d'ays or
2OOTOOO hours per aeason to catch ?|,.oOO brown trout, 19rOOO rainbow

trout, 7r5OO quinaat Ealmon and. 1r5OO .ô'tlantic salmon.

7. llhe catch rates are good., but were not accr¡¡ateIy assessed- by

the ðiary and. questionnaire Êchemes.

4. The fish are large and. have not deteríorated. in size.

,. Past angling diary and. creel census schemes bere have been

of litt1e value in fisheríes management-

A gKN OI^ILED GE'i EX'IES

I wish to thnnk H.1á1. Àxby, 1^I. Skrz¡mski end D. Eggleston for
criticising the manuscript.
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