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1.

INTRODUCIION

T.,alces Avie¡oore and Benmore are situated in the nid'd-Ie

reaches of the Waitaki River systen in the South Island' of

New Zealand.. This river system has und-ergone extensive hyd.ro-

electric d.evelopment since 19Zg and- these two lakes are the

Iatest to be formed'.

L¡ake Benmore is sited to the east of and- d-ownstream

from f-.,akes [ekapo, Pukaki and. Ohau. The ]akets two arns are

overhu¡g by steep sid.ed, tussock-covered, hilts which for the

most part comprise an impossible bamier to the shore line
aagler. The few accessibl-e places are not heavily fished'.
The lake area ís VO.5 square niles and. the waters are essentially
oligotrophic a:rd unprod.uctive. Winters in the area are severe

and- the majority of the lake is d.eep i 27 square mil-es are

more than 20 feet d.eep. The lake was formed. and' filIed
between J]62 and. 1966. After an initial period' of exceLlent
fishing with large fish being caught the size and- cond'ition
d-ropped- to the L969 Level record-ed- here.

lake Aviemore is sited. be10w the Benmore d.ax0. rt is
approxinately a quarter the size 9f $enmore in area and- was

filled w'ith water d.r:ring L96B/69. The brown a¡d' rainbow trout
shou/ed e tremend.ous increase i-n growth rate as had- occurred- in
Benmore. Dense shoals of bull-ies formed and. trout were

reported- gorged. fulI of these small fish. In an attempt to
prolong this period- of high fish production j-t was reasoned.

that a higher cropping rate by anglers couLd. red-uce the trout
numbers and. hence wasteful competiti.on. LiberaL regulations
wére d.ecid-ed. upon and- by contrast with most sports fishing
waters in New Zeal-a-nd. fishing was allowed- throughout the year

by the introd.uction of an experimentaL winter fishing season

in the months of May to August. Bag (A fj-sh per day)

and- size U-nitp(IOt' long) were inpo-sed-.

Ihe experimental winter fishing season applied to both
lakes Benmore and. Aviemore. f t was reasoned- that in Benrnore
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the increased- take wour-d. thin out the population and. red.uce
competition for food. thereby increasing growth rates a¡rd.
cond.ition of the fish present.

Other l-akes in the Waitaki Val_ì.ey catchmel¡ axea have
been stud.ied. and. Tech¡.ica] Fiel_d service reports (T.F.s.
Reports 16, 19, 4, 4Ð published.. Also the waitaki valrey
Accl-inatisation society has published. ra¡gers, observations
a¡il stud.ies in their A¡¡ual Reports.

lake waitaki, situated ber-ow rake Aviemore, is about
lake Aviemore size but has been i-n existence since rgzg.
surveys ten yea's ago (Boud., Eld.on and_ vüatson r9i9) showed.
that glacial silt was deposited continuously and formed. the
Lakes substrate. This unproductive substrate supported 1itt1e
weed, growth, the scanty f auna being chironomid.s, tubificid.s
and- a few snails. Bul-lies were very scaJlce possibly due to
mud settling around. suitabLe spawning stones and water levelfluctuations. Brown and rainbow trout were smarr-, scarce,
and in poor cond.ition.

f,akes [ekapo and. pukaki are glacier fed. and. mirky white.ue to suspended. sii.t. ohau, the southernmost rake, is crear
and supports weed. growth, mainry rarge rainbows, some browntrout and- a smar-l, non-migratory sockeye sa.r-mon popuratio!..

Data about the new rakes, Benmore and. Aviemore, wascollected- by releasing tagged. fish and. by a compursory
angling d.iary scheme or creel census. The results which
foLrow are based. on this creer census which wirr continue in
seasons to come provid.ing essential j-nformation about the
d-evelopment of fisheries in these hyd.ro rakes. These find._
ings will be appricable to new hyd.ro r-akes planned. for thefuture.

A totar- of 1r9og aagJ.ers were issued. with free permits
to fish these lakes d.uring May, June, July an. August 1969.

v
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Anglers were asked. to fill in a].i angling d.iary on the back of

the permit. This record-ed. the lake J-ocality, times spent

fishing, and. species and. length of fish caught. A totaL of
1648 wexe returned. to the !\raitaki valley acclimatisation
Society a]Id- of these 98? pernit hold-ers had. fished" After
the initial returns were received. the society three times

círcularised- these anglers who had. not returned. their d'iaries

tbis prod.uced. some further returns but the rnajority of these

late returns were either nil- returns or from anglers r¡vho had'

not fished.. It is therefore assumed. that the d-ata on the

permits not returned. would be from angJ-ers either catching no

fish or not fishing a¡.d. that the permits collected- include

d-ata from the rnajority of tbe fishing carried' out on the lakes

in the winter of i769. A d.etailed analysis of the d-aüa obtained-

was mad.e by the societyts rangers and. secretary, Mr A.J' Brad'y'

llhe results wer¡e published. in stencilled. neÏvs sheet form and.

d.istributed. to tbe press and. interested- parties just before

the Lg?O winter season. fn the meantime the permits had' been

sent to the Mariae Departnent for further analysis. A rand-om

sanple of 5OO permits were stud.ied. and- further facts obtained'

fron the d-ata.

In the results which follow figures such as the total
hours spent fishing and. total- fish caught have been taken from

the Acclinatisation Society's aaalysis sipce all the retr¡rned'

pernits were stud.ied.. A1l- other figures and' estimates a're

based. on the Marine Departnent analysis. Thus length
frequency tables and. some other d.ata are based- on the ilata
fr:om only one quarter of the pernits issued..

RESTII,TS,

lake Aviemore

[he Ane]-er and. his Catch

Distribution of the pernit hold-ers was - lVaitaki Valley
Acclimatisation SocietV 5l%; South Ca.lcterbury 2B%; Otago

15%; North Canterbary 4%; and the rest, mainly South Island
Societiesr 2%.
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A ùotaL of 12to7o hor¡¡s was spent fishing by those
angrers who had. fished. and. reüurned permits. The amount of
fishing by those angrers not returning pernits was probably
insignificant. The great najority of the fishing effort
waa expeud-ed. by a uinority of anglers. The najority of
anglers who fished. spent only one or two days fishing.
Nevertheless, the total hours shows a considerabLe fishing
pressure which was wel-r reward.ed. by the catch of 4ro79 fish.

The effort and. catch increased. d.uring the winter season,
but not in a strict proportional relationship.

TABIJE 1

Catch and. Iing Effort - Winter Season 1

Number of Rainbow
Number of Brown
Total- Catch
Hours Fished-
tr'ish Caught per Hour
% naínbow in Catch
% Ettort
% of Total Catch
Caught.

UeE

16'
171

29o
11261

.27
56

10.4

7.t

Ju:ee

557

715
872

2 rO22
.47
æ

16.7

21.5

Jul-y

615

508
11141
2,878

.4.O

56
25.8

28.1

August

664
11064
1 ,728
5 1909

.29
,9

48 .9

42.9

Total

2 rO19
2 rO2O

4 ro79
12 rO7O

.71
50.o

rt was reported. in the waitaki valley Acclimatisation
Society A¡nual- Report for 1969 that for the first three months
fish were d.ifficult to catch because they were gorged with
bull-ies and- that d.uring August the fish were easier to catch.
Diarists catch per ho,r figures contrad.ict this and. show row
caùch rates in May and. August and. highest rates in June and
July. Many possibre causes can be found. for the d.iscrepancy;
none can be assessed. accurately and. the true cause is not
known. However, the August figrrre is probably low d,ue to
influx of visitiag angrers as the weaüher improved.. Being
ress skillful they may have caught ress fish ever. if fish were
easier to catch.

v
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fn general, however, the catch per hour was good.

consid.ering the large average síze of the fish.
Leneth of Fish

The mean length of brown trout caught was 20.6 inches.
Rainbow trout were considerably smaller averaging 17.6
inches long. The length d.istribution of the rai-nbow trout
catch J-s roughly s¡rmnetricaf arou:c.d. the menn length, but the
brown trout catch shows a d.efinite skew toward-s the Larger
fish size. (llable 2 &. 7> [he rainbow trout would. also show

this but for the recruitment of smal-Ler fish into the
catchable stock d.uring the winter season. (lable 2 &. ,)
[hese fish (14 to'16 inches long) are probably two years old..

IABIE 2

L,ength, Average
to the totaL crop of

length
( lnches )

cond-ition and. % contcibution
caught in Irake Aviemore.

% Contribution to
Brown I

by
number

.7
,4

1.2
.7

2.O
2.4
,.,
5,1
6.6
8.9

11.'
11.7
17.9
17.7
9.4
V.2
1.4
1.+

.6

.1

.1

tlúeight and

brown trout

10
11
12
17
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
to
t1

Average
lVeight
(Poundç)

Cond.ition
Factor

,t
B
5

17
16
25
14
4+
59
B'
75
9z
91
62
20

9
9
4
1
o
1

.6

.8
"1 .O
1.1
1.6
2.O
2.7
2.7
5.Oj.+
4.1
4.1
4.4
4.6
4.9
,.2
5.7
5.4
5.5
5.4

60
60
60
59
59
59
,7
,5
,2
49
44t4
41
38
1q
17
7o
27
2'
22

.1
7

.2

.B
1,1
2.1
,.6
5.2
7.9

12.2
12.2
16. O
16.6
11.8
+.1
1.9
1.9

.9

.2

.2
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[AB],E ,

Irength, average weight alxd cond'ition arrd

to the rainbow trout catch in lake Aviemore.
cond.ition factor caLcuLation see p.9.

% corttibution
For comment on

length
( Inches) Number Average

Weight
(Pounds)

Conùition
Facùor

% Contribution to rain-
bow trout catch

by
weight

by
number

10

11

12

17

1+
1'
16

17

1B

1g

20

21

22

2'
24
2'
26

27

28

I
o

22

26

,9
61

65

59

78
60
67

v,
7'
11

10

7

v
2

1

.o

1.7
2.O
2.5
2.6
2,7
2.8
t.o
,.2
7.5
7.8
4.+
4.9
5.5
6.1
6.9
7.7
8.6

98
98

97

9'
9o

77
65

,7
,1
47
4+
41

+1

4-o

40
40

19

,9
t9

..+

1.9
2.6
7.5
8.1
9.0
8.5

12.1
9,9

12.1
6.8
7.9
7.?
2.8
2.+
'l .O

.B

.4

1.7

1.,
4.2
9.'
9.8

10.+
9.5

12.'
9.6

10.8
5.6
5;6
2.1
1.6
1.1

a,

.t

.2



7.

length composition of brown trout caüch from lake
Aviemoro in each month. Remrlts from IOO retqrned. pernits.

Nr¡nber of Fish and. Moath

Irength

Unrecord.ed
Und.ersized.
1A

11

12
11

14
15

16
17

18

19

2A

21

22
2t
2+
25

26

27

28

?9

1o

v1

UsE

5
2

2
¿

,

1

t

,
4
2

9
9
6

11

4
1

2

1

2
1

2

4

,

4
1

+
7

1

5
12

11.
1t
10

22
14

6

1

,
2

5
'10

9

7
26
24

27

7+
28
17

4

,
1

August

1

7

1

1

6

5

10

17

21

20

v9
to

1o
+1

27

9

7

7

1

lotal

22

5

,
I
5

11

16
2t
,4
44

59
85

75
92
9t
62
20

9

9
4
1

o

1
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TABT,EI

length composition of rainbow trouü catch from lake
Avienore. Results from 5O0 reüurned- permits.

Nr¡mber of Fish and. MoPtb

10

11

12
11

14
15
16
17
18
19

20
21

22
2'
24
25
26
27
28

,
2

22

26

,9
61

65

>9

78
60
67

,,
t,
1V

10

7
',
2
1

5

4
1

t
v

11

'19

21

16

28

18

20

4
12

4
5

t
2

I
1

Jul¡r

,
t
2

2

7
15

11

11

1B

29

16

2V

15

6

,
1

v

Ug,z June

2

t

B

11

28

2+
24
19

12
1+

11

1V

I
5

,

1

1

9

,
,
5

7
6

9
12

1t
v

9
1

1

,l
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Weisht and Cond.ition of the Fish

llheavera8eweightofbrowntroutwasT.Tlbs;rain-
bows were lighter at ]l-bs. Diarists were not asked' to

reoord. the weigbt of fish but many d'id' anô' 221 fish weights

were record.ed.. (taUle 2 g 1) A consid-erable ¡.a¡ge of

weigb.ts were given for a given fish length wbich may be d'ue

to the presence of spawneô fish or kelts. systematic t¡¡d'er

a¡d. over estimates were recorded by some d'iarists a¡rd- in
general there seems to be a consid.erable exaggeration of the

weights of smal-Ier fish. [he d-erived' condition factor of

some of these small fish is in the Bo's and. !0's; this high

cond.ition factor seems rather unlikelyl

In fish smaller t'nan lltt long rainbow trout were heavier

tha¡. brown, but at each J-ength above 1?" the weights of both

species were the saJtre.

llhe cond.ition factor was analysed for both species and-

shows a stead.y d.ecline with increased. size of fish. This

d.ecline was noticeably greater than expected- and' was caused'

by:
(a) 1rhe naturaL decline of cond.ition with age a¡rd.

length,'
(u) A greater percentage of spawned. kelts in the

larger fish, aad. possibly, the occurrence of some

non-recovering kelts such as occu-r in L,ake [aupo.
(D.,.". Hobbs, Lgrt).

(c) The natural tend.ency for anglers to weight correctly
large fish and- guess (and over-estimate) the

weight of smaller fish.

overall-, the cond.ition of the fish was excellent.
(naUte Z g 7) Fish und.er 20 inches hail a condition factor of
arou:rd. ,o on the corbet scal-e. over 20 inches long the

cond.ition f actor d.ropped to approximately 40 '

The Crop

It is possible to caLculate from the weights and. cond'ition
factors given by the d.iarísts the average weight of both

species of fish at any length. From tbis and- the d-iary d'ata

on length of fish the total winter season cr.op is estimated

Fisheries technical report no. 58 (1970) 
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at Trtoo 1bs browa trout and.61100 lbs rainbow trout, i.e.,
a total of 1t r4OO Ìbs orî 6 tons.

The length grouBs contributing most to the
brown ùrout 2o+" to zz+" and. rainbows ,1gr' üo zo"
(ra¡te 2 &. ,) Although rainbows rnade up jo% of
by nnnbers lh"y mad_e up only 45% of t]ne weight.

crop a¡e
long.

the catch

Taking into account the better weather and greater
popurarity of angli g in sunmer and. the fact that there is
a greater choice of waters for anglers to fish in sunmer itis reasonabre to asfllme that the crop of fish renains at
approximately the sane average level as in the experimental
winter season. Hence it is estimated. that over the year atotat of 12'OOO fish (weighing 4OTOOO 1bs (j?.8 tons)) arekept. This gives an approximate crop per acre of between6 to 8 lbs of fish which is the sarne as the crop per acre
obtained. from Lake Taupo. (Cr¡¡ninghan IgrB) f¡re totaL catchin numbers and weight is about 5% of Taupo's d.ue to Aviemore,s
smalLer size. The catch is equivarent to about a third. ofthe entire Southe¡:¡. lakes catch.

A 14% drop in cond.ition after spawoing was found in
ned.ir:m sized. brown trout in lake Hayes in 19fr. (Varco 1g5grrnpubrished.). using this to d-eter-aine whicb fish wereprobably kelts a rough estination of the percentage spawned.fish in the catch was mad_e.

More brown trout than rainbow trout were found. to be inpoor cond.ition a¡rd. it was estimated. that jO% of the browntrout catch were kei.ts. This high figure is maialy due tofhe increased- catch of brown trout in August after ühe normalspawning peri-od.. A totar- of zrozo brown trout were caught,
and- as 50% of the fish were kelts, lrooo pre-spawning fish
would- be taken. Assuming fioh were caughu in a .1:1 sex ratiothen 500 female browns would. be caughù before spawning. usinsthe equation: Number of €ggs = 659 x trength in cm.eiozz----tr'

(c . ¡. Hard.y ,tg6Z) 
.

V v
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Thenr¡mberofes8sthesefemaleswould.havespawned.had.
there been no r,ninter fisb.ing would. have been about 95OrO0O'

E,^ñ^n ¡ainÌrnw trorrt Wef.e kel-tS: the pfopoftiOn WaS
-uuwE;a Ietsvvtr v-vsv

highest in July (V?Ð but on average only 2A% lnad' spawned''

Bythes4metypeofcafculationasabovetheeggslost
totalled. some gOOTOOO fron about 8OO fish'

The corollary of the above is that of the keLts caught

the browos had. spawned' ISOrOOO eggsr ând the rainbows 22O,O0O'

spawning takes place at Deep creek a¡rd- also in the

shingle around. the lake ed.ge. Both species of trout are

believed. to spawn in this shingle, but whether the e8gs hatch

and- the frY survive is not knowrt'

Bafr Analysis - Winter Season 1960

Fish Caught O 1

% Pays 1B.V 27 .1

2t4r678
1? .t 9.7 +.7 2.7 0.9

A few linit bags of eight fish were recorded', but they

form a tiny percentage. At a average catch per hour rate of

.4O, 20 hours wou}d. normally be need-ed. to obtain a linit bagl

At arl average weight of 1.71 lbs eight fish would' weigh

26.| Ibs; far too much for most d.omestic deep freezes!

For the bag tinit to red-uce the catch an appreciable

extent, a bag linit or ?-or 7 fish would' have to be imposedl The

effects of the bag linit on the sunmer fishery a¡e not knowlt'

Si-ze l,inits
approximately 1OO undersized. fish were caught¡ i.e. ¡

1.8% or the caÙch therefore the sLze linit of 1o'r had- no

significa:o.t effect on the winter catch. For the size linit
to effectively red.uce the catch it would' have to be arouncl

15" for rainbow and- 18" for brown trout. The effects of the

size linit on the sunmer catch is not known'

DISCUSSION

Since its formation lake Aviemore has shown a great

increase in prod.uctivity and an increase in the numbers and'

Fisheries technical report no. 58 (1970) 
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síze of the fish caught. This is t¡>icar of most newry
fil-Ied reservoirs a¡d. rakes. Although not measured., it is
likeJ.y that d.ue to the wind.y nature of the area the rake d.oes
not become thernally strafified. and. j-s well uixed. throughout
the year.

0n1y tussock grasses rrere flood_ed. and available for
bacteriar d.çcomposition. Therefore little orrygen would
have been consumed. by decay of frood.ed. material_. High oxygen
colxcentrations were and. are probably present throughout the
water nass. Thus both d.eep a¡.d. sharrow areas of the new rake
would be prod.uctive. This may accour¡t for the exceptional
character of the boom in prod.uctivit¡r.

The overall productivity wiLL probabJ.y d.rop as glacial
silt becomes deposited. in the d.epths and_ the benthic fauna
changes accordingfy" As the prod.uctivity d.rops severar
changes coul-d occur i-n the fish population. The facts that
equal numbers were of rainbow and. brounn trout were caught
and that rai-nbow are easier to catch thaa brown trout may
ind-icate that in terms of actual abund.ance rainbow trout may
be less common tha¡ brown trout and- that a d.isproportionate
cropping of rainbow.trout is taking place. rt is possible
that in future Èhere could. be a red.uction in the nu.mbers of
rainbow trout but both lakes Benmore and ohau are predomin_
anfly:rainbow trout waters. rt is ny opinion that rainbow
trout will evenùually pred.oninate in Aviemore, but that this
could be a slow process.

lllhen the lakes basic prod.uctivity d_rops the average si-ze
and. condition of the fish will d.rop unless the angrers have

.¡emoved. and- continue to remove sufficient of the stock to
red.uce competition for food.. |Ihe population/catch re]-ation_
ship is unknown, but it is thought ühat the popuration
decrease is inevitable because the enorüous numbers of
burlies and the availabiJ-ity of other food.s will fa1I w1th
the passage of time.

As it is likely that availabre food wirl be reduced_ iftrout conditions aod growth rates, but not necessarily
abu¡d.ance, are to be naintained. the numbers of fish currently
present must be red.uced.. rt is suggested. therefore that the

v v
¿
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reÊtrictions on size and. bag linit be removed and' the winter

fishing season continue '

I-,ake Benmore

The Anprler and. his Catch

As with .A.viemore the amount of data not returned' is
not thought to be significa¡t'

A total of 2$og fishing hours were record-ed. on the

returned- permits. This is consid.erably less than at aviemore'

This lower effort is probably due to Benmore's inaccessibility
a-nd. the poorer fishing. The total- catch was approximately

l rrOO fish.
Throughout the season rainbow trout mad-e up a greater

proportion of the catch tha¡r brown trout'

Catch and. Angling Effort - 'Enter Season 1q6o

Number of Brown

Number of Rainbow

Total Catch
Ilours Fished
Fish caught Per hour
% nainaow in Catch
Total % Effort
% of Tota1 Catch Caught

Ue¿ June

108 1O7

2O9 2O2

117 Vo9

794 6+'
.40 .48
66 6'

28 .1 22.9
2+.+ 27.7

Auqust Total#

217 519
26C^ 782
477 1 ,7O1

9r8 2,809
.ro .46
,+ 60

74.1
v6.7

July

87

111

198
412
.49
56

14.7
15.2

The effort and. catch were roughly proportional all through

the season. [he catch per hour was higher tha¡c at Äviemore.

This u¡ould. appear to ind.icate a greater abund.ance of fish
which if food- is in limited. supply would" relate to the lower

average size. However, it is possj-ble the anglers wexe more

skilled. or used. a more effective method-, but this is not
known. .A.lso, if the fish were hungrier than at aviemore they

wouLd. be easier to catch.
Fisheries technical report no. 58 (1970) 
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The effort was compa.ratively high in May but '¡rikeÂviemore d.id. not show an increase through the season. This
may be d.ue to angrer preference for Aviemore on,ce the good_
catches (poorer fish per hour rates but better fish) there
were known or d.ue to other factors such as ad.verse weatb.er.
leneth of tr'ish

The mean redgth of brown trout (Tabl_e g) hras i?., inches
and. of rainbovr trout 15.2 inches (Table D (lr% ana rc%
shorter than in Avienore). The size raDge of both .species
is simirar. Rainbow trout seem to be of two major rength
groups (P1odal lengths 14 and. 1g,,) : these could. be two
separate year classes. No recruitment of a new year crass
into the catchabÌe population occurs in the winter season.
very few r¡¡dersized. fish were record.ed. so the 14,, rainbovr
could- be two years old. rf sor thei-r growth rate is srightly
slower than that of the Aviemore fish and. slows further after
J years of life. Fish cond.ition is good..

The snar-l sj-ze of Benmore,s fish courd. be d.ue to theeffects of accu.murating graciar sirt, f].uctuations in 1evel,and- l0were. productivity since fo¡mation oa the availabirity,prod'uction and' true of food, organism present. The ,,bur_rie,,
population and hence the availability of food for largerfish may have far-ren in recent years. sna]rer trout canfeed' on the increased- chirononid. population and would. stillbe in good condition.

lveights of onry v5 Bervnore fish were record.ed by arl theanglers who fished. here. tr'rom this smar-I sample conditionfactor shows the saine trend of decrining condition with ageof fish as in -A.viemore. Ber-ow 1g i-nches the rainbow trouthave a higher condition f actor than the bror¡nr trout. ThisaLso occurs in Avi-emore.

The average weight of brown trout was 2.74 lbs, and. ofrainbon¡ trout z.u r-bs. (zo% ana zB% rig,hter than in Aviemore).
The Croo

fhis was car-curated in the sane way as for Aviemore. Thetotal crop of brown trout in the 1969 winter season was about

v
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length composition of rainbow trout c?uË4! in Lake

Benmore each ;;ã¿h: Results from sample of 5OO permits'

Month
July 4ge.

1

6

10

9

,
1

B

7

7
2

1'
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TABIE 8

length composition of brown trout caught in lake Benmore
each month. Results from sampJ-e of lOO pernits.

Leneth Month

UgX Jr.r¡e July

t6Unrecord.ed.

Und.ersized.
12
11

14
15
16
17
1B

19
20
21

22
2V

24
25
26

7

10

?1

16

29

25

3'
,2
18

14
4

,
2

1

2

t
2

2

2
1

4
2

2

2

2

2

1

1

4
4
I
5

B

I
,
7
2

2

5

5

6

ç
?

9
4
4

2

2

6

10

5

1'
1t
14
1'

7

5

1

i-

Y Y
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'1 ,5OO lbs and. of raiabow trout about 1 ,TOO }bs '

It is esti-mated thaÙ over the whole year a total of

,,gOO fish weíghing g,5OO ]bs (+å tons) were i<epi' This

is a quarter of the Aviemore crop. The Benmore brown trout
crop contåins a greater range of lengths than at Aviemore

but Aviemore has only been fil-Ied- since 1968' [he Benmore

populatlon is being exploited. Iess by anglers and- is
subject to a relatively lower cropping rate. Aviemore gave

a 8reater crop per acre tha-n Benmore, but the Aviemore

catch rates were not as high as in Benmore'

Ova loss bY Winter Angling

Few weights hlere record-ed by anglers and' it is not possible

to estimate the percentage of fish which had spawned'' How-

ever the d-ata is iffelevant as the angler takes only a smaLf

proportion of the mature fish. Ample ova would- therefore be

available for recruitment, provid.ed- there are sufficient
spawníng areas. However, d-ue to recent construction work,

spawning tributaries may be ad-versely affected-' The extent of

this effect will have to be gauged. and-, if serious, spawning

facilities constructed- for these fish. This is with the

proviso that there is no successful natural- spawning around'

the lake ed.ge.

eae A¡ralye]-s - I¡iinter $eason 19æ

Fish Caught

"/o Days

o12V4567
2A.+ 2V.6 2O'.+ 1r.1 11 .B 4.7 2.1 2.1

This d.istribution is d.ifferent from Avienore. llhis nay

be because the fish are smalJ-er, commoner and. possibly
hu-ngrier than in Aviemore ancl the anglers are probably more

skill,fut and keener tha:r those fishing Aviemore. At the

average catch rate of 0.46 fish per hour the bag linit would-

take 17 hours to reach. llhe tota] weight of a 1ínit bag of

average weight fish would be 18 lbs. Some bag linits are

taken, but ühe present linit probabJ-y red-uces the winter
catch only very s1ightlY.
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Size linits
Onì-y twerve und.ersized. fish were caught by arl winter

18.

season 'nglers. Therefore, even though the fish
abry smarrer than at aviemore, the size linit is
a-uy effect.. The effects of the size linit on the
fishery is not k¡lown.

are consid.er-
not harring

sunmer

D]SCUSSION

Benmore, when first filled., showed. a boom in prod.uctivity
as Aviemore d.oes rrow. since then there has been a d.eteri_or-
ation in length and. weight of fish. The present state is set
out in this report. tr\¡ture trend.s coul-d have been forecast
if year by year recorcr.s of fish lengths, cond.ition and. rake
prod-uctivity were kept. unfortunately, they have not been
kept, and. it is not possible to say if the d.rop in length and.
weight of the species concerned. is leveJ.ring off or stirl
d'ropping. At the present moment the average length is snaller
than that of lake ohau: this nay show the effect of sed.íment
from lake h¡kaki and. lake Tekapo on lake Benmore's basic
prod-uctivity.

rt is very d.ifficurt to predict what changes the fish
population will show in this lake; there are mâny rrnknown
and' variable factors. rt shourd. have reached. a fairry staùic
or balanced situatlon now and- any further changes should. be
sl-oïv. However, growth rates of rarger fish appear to be slow
end- there are ind.ications that the food suppry for these fish
is Linited- Thinning of the stock by intensive angring shour_d.
d-ecrease conpeti-tion for food a¡d increase growth-rates.
Therefore the removal of the size and. bag linits may have
beneficial effects.

v

Fisheries technical report no. 58 (1970) 



19.

COMPARISON OF THX TI,ÍO T,AKES

PREDICIIONS & RECOHUENDATJqNg

The present state of the two lakes is aummarised below:

1969 lJinter FisherY

Average size of fisb:
Rainbow Trout
Brown Trout

% naj.nbow Trout in catch

Catch per hourl Fish
Pound.s

Estinated. AnnuaL CroP (tons)

Aviemore

17 .6"; l.Olbs
20.6" i 7.71bs

,o
.17

1.0

17 .8

Benmore

15.7" ; 2.2lbs
17.9" i 2.7lbs

60

.46
1.O

4.2'

Asyettherej-sÌittledatatoalÌowreliable
pred.ictions to be mad.e but it is possible to speculate on the

future development of fj.sheries in the two lakes.

In Benrnore prod.uctiVity has passed. its peak and bas

fallen to a lower level. Fish are still abund.ant, read'iIy

taken and- in good. cond.ition. However, growth rates have

fallen in recent years and. the average size of fish taken

has consequeni;Iy fal-ien. \^liih further d-eposits of glacial
silt and. further falL in prod.uctivity the availability of

food. for larger fish will continue to falI' However'

abund.ant food. for srnall fish will remain and' it is antici-
pated. tbat, unless the prod.uction from spawning d-eclines d'ue

to d.eterioration of spawning areas, that the numbers, and'

survival of small fish will be high. Initial growth will'
be good- but later growth slow. Due to the inCreased-

conpetition food. amon8 larger fish growth rates wiII faIl

Fisheries technical report no. 58 (1970) 



i

l

20.

lead.ing to rower average weight and. size of fish. rt
is therefore inportant that cropping remains high and.
it is suggested that the linits on size and. bag are
removed. a¡rd. the winter fishing continued.. The diary
schene should. contj.nue and if catch-rates fall signifi_
cantly the situation should. be reviewed..

Aviemore has only recentry been filled. and the fish
popuration is rerativery young. sr¡¡vival and growth of
young fish in the rake has been high. There is abund.a¡rt food.
present for fish of alr- sizes however it is anticipated. that
the food- supp]y, particurarry food. for larger fish, wirl beless abuad.ant in future. ff spawning production continues to
be high then this wilr resurt in lessened. growth-rates witha consequent increase in the nr¡mber of smar.l fish and a far-r_
in the average length and weight of fish caught. îhe
pred'icted' reducti-on in bur-ry popuration wilÌ result in thelarger fish being hungrier and. initiarry catch-rates of thesefish may increase. rhe decline in bul_r-ies wilr have more
deleterious effect on the brown trout tha¡ on the rainbows
and- nay l-ead- to an increase in the proportion of rainbow troutin the population. This, together with the rainbow trout,s
greater susceptibirity to angling may result in an eventual
increase in rainbow trout 1n the anglers catch. Äs an i_ncreasein the nr:mber of snarl fi.sh and. a farl in growth rates dueto conpetition for food. is predicted it is suggested. thatintensive cropping of the Aviemore population continue an.that the si-ze and- bag linits be removed. and the winter seasoncontinue. The w-inter fishing diary scheme should. continue and.if catch rates decline significantly the managemeat measures
should be reviewed..
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