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1. INTRODUCTION

Fisheries studies of the lower Waitaki River prior to 1988 have shown the need for
evaluating the contribution of the upstream lakes to the rainbow trout (Oncorhynchus mykiss)

stocks of the lower river. There was a possibility that substantial recruitment was coming
from upstream of the dams and was even a necessary feature for sustaining the rainbow
population in the lower river. To evaluate that possibility a brief feasibility study was

conducted during 1988 involving scale analysis of I-ake V/aitaki and lower V/ait¿ki rainbows.

The study objective was to determine if distinctive growth differences that may exist in the
fish from upstream and downstream of V/aitaki Dam could be discerned by scale analysis.
It has been suggested that general rearing conditions (including presumably, higher water
temperature) may be better in Lake Waitaki than in the lower Waitaki. This might produce

differential growth rates that could be used to establish if fish in the lower river were

originating from upstream of the V/aitaki Dam. To test this hypothesis, scales were analysed

for adult rainbow trout captured upstream and downstream of Waitaki Dam.

Also from June 1988 to April 1989 samples of fish remains were collected from the cooling
water stainers at the Waitaki Dam by Electricorp staff.

2. METHODS

Scales were analysed from 18 adutt rainbow trout captured in gill nets in Lake Waitaki
during April 1988. Scales were also analysed from 49 adult rainbow trout captured in a f,rsh

trap in the Awakino River during the 1987 (August-September) spawning run. Scales were

mounted between glass microscope slides and examined under 50X power using a

micro-projector. Measurements were made from the focus to each annulus and to the edge

of the scale along the anterior axis of the scale.

I-engths at age were back-calculated from scales using the formula from Bagenal (1978):

where Ln
L
Sn
S

c

Ln-c : Sn/S (L -c)

: length of trout when annulus for age n was completed (mm)
: length of trout when the scale was obtained
: radius from scale focus to completed annulus n
: scale radius
: correction factor which is equal to the y intercept of the regression line of

trout length to scale radius.

In this study 24.5 (mm) was used from Bloomberg (in prep.).

Length data for juvenile rainbow trout were collected for other aspects of the lower Waitåki
study by electric-frshing in the Awakino River. Some are presented in this report to assist

with interpretation of scale analysis data.
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3. REST]LTS AND DISCUSSION

Atthough some of the trout were determined from scale analysis to be up to four years old,
the length at the first winter check (approximately age 1) was of most interest, since trout
are more likely to migrate downstream as juveniles. A summary of the back-calculated
lengths at age 1 for adults and lengths at age of juvenile rainbows from the Awakino River
is shown in Table 1. Mean back-calculated lengths at age 1 for adults trapped in the
Awakino River were significantly greater (p<.05, n:66), than those for adults netted in
I-ake Waitaki. This contradicts the assumption that growing conditions would be more

favourable in Lake Waitaki than in the lower river.

To assist with interpretation, length distribution data are presented for juveniles captured in
September 1988 in the Awakino River. September is estimated to be the time when the
winter check was laid down making the September length distribution directly comparable
to the back-calculated length distributions for the Awakino River and Lake Waitaki. There
is considerable overlap between these distributions (Fig. 1).

This suggests that determining the origin of juvenile rainbows by their back-calculated length
at age (ie, scale pattern) would be difficult without detailed supplementary information such

as water temperature and specif,rc and known rearing areas for the various fish populations.
This suggestion is supported by other studies that showed that natural variation in fish length
can be as large as 201 mm for populations of similar aged juvenile rainbow trout (Carlander
1969).

Since we initiated this scale analysis study we have collected further information about
juvenile rainbow populations in the lower IVaitaki system. 'We now know in the Awakino
for example, that after an initial pulse of downstream migrating fry (mean length aboú 27
mm), a signifrcant proportion of the juveniles remain in the tributary for up to 1 year but
rarely into the second year. Adult rainbows captured while returning to the Awakino could
have reared, therefore, for varying lengths of time during their first year in the mainstem

V/aitaki or in the Awakino or could possibly have strayed from another tributary such as the
Hakataramea or Maerewhenua rivers. There are numerous possible combinations of rearing
sites (and therefore rearing conditions) and presumably could be numerous possible scale

patterns to distinguish.

This applies to I¿ke V/aitaki as well where a portion of the fish could have reared for the
first year in Awahokomo Stream rather than migrating directly to the lake as fry. Rearing

conditions for the first year could be similar therefore for Lake Waitaki adults that reared in
the Awahokomo Stream and lower V/aitaki adults that reared in the Awakino River. The
assumption that rearing conditions are more favourable for Lake V/aitaki fish than those for
lower Waitaki fish can not be generalised.

We also have knowledge now about natural variation between years at the same site (See

Table 1 and Fig. 1). Again in the Awakino the mean length of rainbows captured in June

1988 was 71.9 mm whereas in June 1989 it was 88.0 mm. Given the numerous

combinations in rearing conditions at different sites and times, it is unlikely that a differential
scale pattern for upstream and downstream of V/aitaki Dam could be distinguished
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Ten samples of fish remains were obtained from the cooling water strainers at the V/aitaki
Dam (Table 2). Most of the samples contained bullies. The sample collected in mid-February
1989 contained 3 trout, one of which was positively identified as a rainbow (about 80 mm)
and the other two were probably rainbows judging by the parr marks. Another unidentifred
trout was collected in April when sampling ceased.

4. CONCLUSIONS

Some juvenile trout pass through the V/aitaki Dam but the magnitude and importance to the
downstream stocks is unknown.

It appears that using scale analysis to distinguish differential scale patterns and thereby assess

fish movement from I-ake Waitaki to the lower river is not warranted. The more direct
means of netting in the tailrace would be more productive but the effort and cost would be
prohibitive for the information gained. V/e acknowledge that the sample size for Lake
V/aitaki scales (18) was low but doubt, in view of the uncertainty about rearing times, places,
and conditions, that a larger sample size would have yielded positive results.
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TABLE 1. Back-calculated lengths and lengths at age of V/aitaki system rainbow trout,
1987-89.

Awakino I¿ke
River Waitåki Awakino River

Capture date Aug-Sep 1987 Apr 1988 Jun 1988 Sep 1988 Jun 1989

Age at sampling Adult Adult 0+ 1 0+

Number of fish 49 18 16 38 30

Back-calculated 114.6(15.4) 95.7(18.3)
mean length (mm)
(SD) at age 1

Mean length at 71.9(11.8) 77.9(16.5) 88.0(10.4)
age (mm) (SD)

Range of lengths 88-150 63-138 54-93 53-123 72-108
(mm)

Capture method upstream gill net electric electric electric
adult trap fishing fishing fishing
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TABLE 2. Fish remains from Waitaki Dam cooling water strainers.

Date Strainers

09.10.88 G 2 and 3 1 galaxiid, 3 unidentifred bits (possibly 1-2 fish)

02.11.88 G l and2 1 bully, 2 snails, 2 moths, l unidentifiedbit

07.11.88 G 1-5 4 bullies, 1 unidentifred bit

13.11.88 G 2,3 and 4 5 bullies, 1 unidentified bit (but probably a bully)

21.11.88 c2 1bully

13.01.89 ? 5 bullies, 8 unidentified bits (possibly making up 5-6 fish)

27.01.89 G3 2bullies, lunidentifiedfish

06.02.89 c4 2bullies

15.02.89? ? 1, rainbow trout (= 80 mm FL), 2 unidentified trout
(probably rainbow- parr marks) 2 bullies, 1 eel, 12

unidentifred bits

07.04.89 G 2 1 unidentifred trout (= 100 mm FL)




