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SI.JMMARY

Surveys were undertaken between 1982 and 1984 to

determine the trout stocks present in Lake Ruataniwha
and the extent of recmitment from its main tributary'
the upper Ohau River.

Brown ttout (Salmo truna) were more abundant than

rainbow trout (Oncorþnchzsmykdss) or sockeye salmon

(O. nerlra) and comprised 54% of the fish caught in gill
and fyke nets. Both species oftrout averaged about 300

mm in length and 4O0 g in weight. Brown trout also

comprised 82% of lhe trout spawning run from the lake
in 1984 and averaged 413'mm and 954 g, while
rainbowtroutwere larger, averaging 441 mm and ll35
g. There was a low percentage of males in both the

brown (3I%) and rainbow (33%) trout spawning runs'
Trout grew more rapidly immediately after the lake's
formation than in later years. Compared with to other
lakes, Ruataniwha contained average to moderately high
stocks of small, well conditioned, fast growing trout.

Juvenile brown and rainbow trout densities in the Ohau

River, from September 1983 to August 1984, averaged

0.40 trout/m2 and 0.05 trout/m2 respectively. Both
species averaged about 61 mm in lenglh in January and

about 108 mm in April. Fish densities, biomass and
production were similar or higher than those found in
the Tekapo River and its tributaries. It was concluded

that natural recruitment, from the Ohau River and other
sources, was sufficient to stock I-ake Ruataniwha soon

after it was formed, and stocking with hatchery-reared

fish was not needed.

1. INTRODUCTION

l¿ke Ruataniwha is situated in the middle reaches of the

Waitaki River catchment in the South Island of New
7*aland. It was created in April 1982, when the

Ruataniwha Dam across the Ohau River was completed.
The lake has been developed for recreation by the
provision of camping areas, boating facilitias and other
public amenities.

When other hydro-lakes in the Waitaki catchment were
formed, such as Lakes Aviemore and Benmore, they
initially supported high numbers of large, fast growing,
brown and rainbow trout which fed upon earthworms,
other drowned terrestrial foods, and bullies
(Gobiomorplrøs sp.) (Graynoth 1970, Waitaki Valley
Acclimatisation Society 1914, 1915). However, when
I-ake Ruataniwha was filled there was concern that

recn¡itment and food supplias would be insufficient to
support high numbers of large trout. The only tributary,
the Ohau River, had been reduced in flow and appeared

unsuitable for trout spawning and juvenile rearing.
Also, topsoil, with associated earthworms and other
terrestrial animals, had been removed from the lake bed

by the developers, to reduce the growth of
macrophytas. Finally, the lake sometimes contained

very turbid water from l-ake Pr¡kaki which could reduce

primary and secondary production.

It was not known how many trout could be supported in
the lake, to what sizes they would grow, and whether or
not stocking with hatchery-reared fish was necessary.

Therefore as a condition of the water right, the former
National Water and Soil Conservation Authority
required the monitoring of water quality, water levels

and aquatic weeds and the annual stocking of the lake
with trout (Town and Best 1987). However the lake was

not stocked and instead New Zealand Electricity (now

ECNZ) requested the Fisheries Research Division of
MAF (now NIWA) to shrdy the initial development of
trout stocks in the lake and to recommend means by
which they could be improved or maintained.

This report describes surveys undertakenfrom October

1982 to December 1984 to assess the status of trout
stocks in l-ake Ruataniwha and the extent of recruitment
from its main tributary, the upper Ohau River. The
findings have provided, and will continue to provide, a
baseline for fi¡rther studiqs (e.g., James et al. 199O,

James and Kelso 1992), and may help improve the
management of trout fisheriqs in other newly formed
hydro lakes.

2. STI,JDY AREA

I-ake Ruataniwha is the smallest and youngest of the

Waitaki hydro lakes. It was filled between ó March and

1 I April 1982 (Anderson et al. 1983). It supplies water,
via a canal, to two power stations in the upper Waitaki
power scheme, Ohau B and C. The main lake (Figure
1) is 343 ha in area, 4.5 km long and has a maximum
depth of 28 m. The Wairepo Arm covers 84 ha and has

a maximum depth of 10 m (MWDundated). Duringthis
study, some water entered I¿ke Ruataniwha via the

Ohau River which varied in flow from 0.4 d/s to more
than 500 m3/s in extreme floods. Most of the water
entering the lake came through the Ohau A power
station which has maximum capacity of 525 m3/s.

Water quality was suitable for trout at all times (Table

l). Surface water temperatures averaged 10.0"C and

NIWA Freshwater



FIGIJRE l. Map of I-ake Ruataniwha and the Ohau River showing sampling sites.



Temperature oC 80

Secchi disc (m) 80

TABLE 1. Water quality in I¿ke Ruataniwha from 30

March 1983 to 3l January 1984.

Max.

3.1 Spawning run trapping

A trap was erected in the Ohau River, 400 m upstream

of Lake Ruataniwha, and checked daily from 17 April
to 24 September 1984. The holding pen and fence were
built from 0.9 m high farm gates made of galvanised

pipe and wire mesh (aperture 55 mm). All the upstream

migrants were captured except on 23 July when water
flowed around the trap during a fresh of 2.4 m3ls. Trout
were removed from the trap with a hand net, measured
(fork length, mm), weighed to the nearest 20 g, sexed,

inspected for tags and released upstream. A few
immature river dwelling fish and spent fish were
captured in the trap but have been excluded from the
analyses. Condition facto¡s (K) were calculated using
the formula K : (W x lÚlLl) where Il/ : weight and

L : lenglh.

3.2 Gill netting

Gill netting was undertaken on eight occasions from
November 1982 to September 1984. Monofilament,
sinking gill nets of 58-65 mm stretched mesh,
measuring 100 x 2 m, were set at right angles to the
shore. The nets were set at various locations within the
main lake and the Wairepo Arm (Figure 1), for about

one hour during daylight hours. Fish caught were
measured, weighed and released. Fish over 3(X) mm
lenglh were marked with a numbered Floy Anchor Tag
(Rawstron 1973) inserted just below the dorsal fin.

3.3 Fyke netting

Fyke nets were fished at three locations (Figure l) in
I¿ke Ruataniwha from 5 April to 16 September 1984.
Each net was set with the wing closest to and at right
angles to tbe shore and inspecæd every 2-3 days.
Captured fish were tagged, measured, weighed, and

released.

3.4 Determination of age and growth

Age was determined from scale reading (Iasch 1968).

Scales were taken from the area between the dorsal fin
and the lateral line, dry-mounted on slide,s and read

using a Nikon profile projector under X50 magnifica-
tion. An annulus was defined as the last circuli of the
boundary between a zoîe of closely and widely spaced

circuli. In some fast growing rainbow trout, with
regular and evenly spaced circuli, the annulus at age I
was indistinct and consisted of only a slight break in the
circuli and changes in spacing. Study of scale margins
showed that the annulus was formed over winter and

4.0

o.24

18.0

5.05

10.0

t.4t
3.9

t.28

pH 80 6.3 lO.7 7.6 O.7

o, (g/m3) 76 8.8 14.8 11.1 1.4

ranged from 5.7C in mid August to 16.fC in
November. Dissolved oxygen concentrations averaged
Il glms and pH averaged 7.6. The lake contained
turbid water from March to October 1983 (Secchi disc
averaged 0.7 m) although from November onwards
clarity improved (Secchi disc averaged 2.8 m).

Small areas of weed beds were present in shallow inlets.

At the time of this study, deøils of the invertebrate
benthos were not known. However, in November
1982, large numbers of midges were seen emerging and
invertebrate.s found in trout stomachs at that time
included chironomids, D eleatidium nymphs and Olìnga
and þcnocentrialawae. Fish specias present included
the longfinned eel (Anguilla diefenbachir), koaro
(Galaxias brevipinnis), common bully (Gobiomorphus
coti.dianus), sockeye salmon and brown and rainbow
trout.

The Ohau River appeared unsuitable for trout spawning
during this study as the flows were usually very low,
ranging from 0.4 to 1.5 m3/s, and the substrate
consisted of large stones, cobble.s and medium sized
boulders with only very limited areas of suitable trout
spawning gravel (Trought 1984).

3. METHODS

In order to describe and assess the status oftrout stocks
in l¿ke Ruataniwha, the relative abundance, size,
condition, age and growth rates of brown and rainbow
trout were measured, and compared with other lakes.
The trout spawning n¡ns into the Ohau River were
trapped, and fish in the lake were caught in gill and
fyke nets. Age and growth rates were determined by
scale reading, length frequency analysis and from the
return of tagged fish.

To assess whether the lake required stocking, the
abundance of juvenile trout in the Ohau River was
determined, using electric fishing equipment.

NIWA Freshwater



that fish caught in September frequently had wide
marginal circuli. Mid August was chosen as the date of
annulus formation because this was the colde,st month,
and because Page (198ó) showed the marginal scale

index in rainbow trout in nearby Lake Alexandrina was
lowest in August.

Many fish had false checks on their scales (Allen 1951,
Burnet 1969) which formed in their first summer year
of life. For example, about 33% of brown trout and

9O% of rainbow trout of the 1982 year class showed
false checks at an average length of 9l mm. False
checks were considered to be present ifback-calculated
lengths at age 1 were under 100 mm. The criterion was

chosen because yearling fish, captured in September
1983 in the Ohau River, were all larger than this.

Scale measurements were made from the centre of the
nucleus, along the longest axis to each annulus, and to
the edge of the scale. Where possible five scales were
read from each fish and the meåsurements averaged.
The radius of each annulus was used to back calculate
the length of the fish at an earlier age using the Fraser
and Lee formula (Iesch 1968). The form of the
relationship between scale radius (Y-axis) and fish
length (X-axis) was determined using immature fish,
with uneroded scales, from lakes Ruataniwha and

Coleridge and from the Tekapo River. The data were
sorted by fish length. The mean length (Z) and mean

scale radius (.Í) of small samples (mean : 12) of fish
were calculated. For brown trout the equation was:

s : -18.16 + 0.682 *L (n : 10, r : 0.990)

while for rainbow trout the equation was:

S : -16.117 + 0.601 *L (n : 22, r : .992).

The constant of proportionality for both specias was 27
mm (e.g. 18.1610.682). This constant is the length at
which scale papillae are first laid down in brown trout
fry (Panott 1933). The value of 27 mm is lower than
the 35-55 mm used by Parrott (1932), McCarter (1987)
and other New Zealand investigators (M. Flain pers.
comm.). Tests showed that the use of 4O mm in back
calculations would have overestimated the mean length
of brown trout in Lake Ruataniwha at age I by 13 mm
(12%) and at age2by 7 mm (3%).

The accuracy of aging was validated by examining
seasonal changes in the lenglh frequency offish caught
by electric fishing and in nets. Back-calculated growth
rates were also checked by comparing them to the
growth rates of 14 fish which were tagged and then
recaptured more than 4O days later.

3.5 Electric fishing

Electric fishing was carried out on 10 occasions from 1

September 1983 to 6 August 1984 at three sites on the
upper Ohau River (Sites 3,4,5 Trought 1984). A
marginal strip, 1.5 - 3 m wide and 30 - 60 m2 in area,

was electric fished. The trout were captured using hand
held dip nets and pole seines. Up to three n¡ns were
made downstream through each site and trout densities
were estimated by the removal method (Carle and Strub
1978). The fish were measured, weighed, and returned
to the river.

4. RESI.JLTS

4.1 Spawning run trapp¡ng

Four hundred brown trout and 89 rainbow trout were
trapped. There was a low percentage of males in both
the brown (31%) and rainbow (33%) trout n¡ns (Table
2). Most of the trout caught were between 30O and 60O

mm long (Figures 2 and 3). Female brown trout

Fork length (cm)

FIGTIRE 2. Lenglh frequency of brown trout caught
in the Ohau River trap in 1984 and in ffke and
gill nets set in I-ake Ruataniwha.

NIWA Freshwater



9

TABLE 2. Features of the mature trout caught at the Ohau River trap in 1984.

Brown trout Rainbow trout

males femalesmales females

Number trapped

I-ength (mm)

Weight (g)

Condition factor

Date first trapped

Midpoint of run

Date last trapped

mean
s.d.

mean
s.d.

mean
s.d.

1208
808

l2l
10

22 Apr

06 Jun

22 Aug

278

399
33

843
236

r30
1l

09 May

27 Jun

16 Aug

I 168

Ø8
t12
20

09 Jun

05 Aug

30 Aug

59

4L
45

lllS
313

128
11

30 Jun

18 Aug

l0 Sep

r22

45
95

30

459
74

3o
]
.3 ro
c'õ

i0
0,¡820
Ðz

0 ìO 20 30 /t0 50 ó0 70

Fork length (cm)

FIGIJRE 3. Length frequency of rainbow trout caught

in the Ohau River trap and in lke and gill nets in
I¿ke Ruataniwha.

averaged 399 mm in length and 843 g in weight and
were smaller, on average, than the other trout caught
(Table 2, Figuras 2 and 3). Female brown and rainbow
trout had higher condition factors than their male
counterparts (Iable 2).

The brown trout spawning migration started in late
April, peaked in June and finished in August (Table 2,
Figure 4). The rainbow trout migration started in June,
peaked in August and finished in September. For both
species, males migrated eadier in the run than females.

I

o'oó

Jun Jul

Month

Aug sep

FIGURE 4. Timing of brown and rainbow trout
spawning nrns in the Ohau River in 1984.

4.2 Gill netting

One hundred and forty{hree brown trout, 123 rainbow
trout and two sockeye salmon were caught in the gill
nets (Table 3). Both species of trout were smaller than

those trapped and averaged slightly less than 300 mm
long and 4O0 g in weight, with no significant trends in
length or weight over the study period (Table 3).

o
CL

;1
o

o2
o

-o
5oz
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TABLE 3. Length, weight and condition (K) of brown and rainbow trout gillnetted in Lake Ruataniwha from
November l982to September 1984.

Specias Date No. Iængth s.d. Weight s.d. K s.d.

Brown trout

Rainbow trout

Nov 1982

Apr 1983

Jun 1983

Sep 1983

Dec 1983

Jan 1984

May 1984

Sep 1984

Total

Nov 1982

Sep 1983

Dec 1983

Jan 1984

May 1984

Sep 1984

Total

39

10

4

10

l6
t6
20

28

t43

57

9

l4
t2
t2
t9

123

285

283

348

320

274

271

310

329

298

276

348

295

291

314

292

29t

57

33

30

43

59

118

57

46

61

4l
77

63

53

43

66

51

296

277

504

397

300

499

N9
4m
374

304

586

378

335

375

355

351

190

116

134

148

2ú
t202
251

218

309

143

338

306

220

139

229

t96

118

r23

tl7
116

r32
138

126

ll6
123

138

124

133

126

tt7
127

131

18

t2
t2
9

15

19

t3
I4
15

12

4

10

9

11

12

11

The mean condition of the brown trout ranged from 116
to 138 (Iable 3). Condition was highest in December
and January, but there were no clear seasonal trends
(Table 3). The mean condition of the rainbow trout
varied from 117 to 138. There is some evidence of
seasonal change in condition which was highast in
November and December and lowest in May (Table 3).

Catch per unit effort was used to assess the relative
abundance of trout. Mean monthly catch rates averaged
1.3 brown troulnet (50 m)/hour (range 0.6-2.9) and
were similar to catch rates for rainbow trout which
averaged 1.1 fish/neVhour (range 0.2-2.4).

4.3 Fyke netting

Sixty-seven brown trout and 57 rainbow trout were
caught in f,ke nets. The two species were similar in
length, weight and condition (Table 4). Although a few
small trout, between 100 and 22O mm long were
caught, fish were, on average slightly longer and
heavier than those caught in gill nets (Figures 2 and 3,
Table 3). There were only small differences in these
statistics between the three fyke netting sites (Figure 1),
although daily catch rates were lower at site 3 (0.13
trout/ffke net/day) than at the other sites (0.32 and 0.34
trouV$ke net/day).

TABLE 4. I-ength, weight and condition factor of brown and rainbow trout caught in fyke nets from April to
September 1984.

Brown trout (n : 67)

Mean s.d. Range

Rainbow trout (n : 57)

s.d.Mean Range

Lenglh (mm)

Weight (g)

Condition factor

69

186

88303

487

105-485

r60-1300

96-t4t

3t4

446

119

rt4-455

50-1120

9I-I4L
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4.4 Age and growth

Most of fish caught in gill and fyke nets were less than
3 years old and belonged to the 1981 and 1982 year
classes (Table 5). The spawning run was also dominated
by relatively young 3-year-old (2+) fish of the 1981

year class.

Rainbow trout averaged about 436 mm at three years of
age and were larger than brown trout (395 mm) (Figure
5, Tables 5 and 6). Growth rates were higher in the
1982-83 growth year, six to 18 months after the lake's
formation, than in 1983-84 (Figures 6 and 7). The
decline in growth rate in 1983-84 occurred in all sizes

of fish. Most of the recaptures of tagged fish occurred
in 1984 and their growth rates were similar to those
estimated from back-calculations (Figure 7).

4.5 Recaptures of marked fish

Eighty-seven brown trout were marked with. floy tags
and 15% (13) were recaptured. One was caught by an

angler, ten were caught in the trap and two were gill
netted. Six fish had been at liberty for over six months.

Seventy-four rainbow trout were tagged of which 7%
(5) were recaptured. Four of the rainbows were caught

.â

o
ø

x
X
X
X

a/
s/ o Roinbow trout

r Brown trout

600

3*,
s 300
o)co 

2oo

500

-Y
ot¡- 100

0
012345

Age (yeors)

FIGLIRE 5. Comparative length at age plot for all
year classes ofbrown and rainbow trout caught in
I-ake Ruataniwha.

by anglers within three months of release and the other
was caught in the trap, 20 months after release.

TABLE 5. Mean fork length when captured and back-calculated lengths at earlier ages for brown and rainbow trout
captured in gillnets and fyke nets in I-ake Ruataniwha.

Ye¿r
class Age Date

Fork length (mm)

at capture

n meån s.d. mean

Fork length (mm) at earlier ages

23
s.d. s.d. mean s.d.

Brown trout

1979 5 May 1984

1980 4 Jun 1984

1981 2+ Apr 1984

1981 3 Aug 1984

1982 1+ Apr1984
1982 2 Sep 1984

1983 I Sep 1984

Rainbow trout

23946
3 435 45

9 389 42

5 396 38

l0 299 24

14 308 38

6 r49 24

I

2

5

l3

t8

l3

108

LO2

133

138

135

t43

2L

19

20

38

3l
36

58

26
,,<

t3

186

253

331

3t2

233

359

278

4M
9

69

45

27

10 349

48

t9E0

1981

t982

1982

t982

r983

3+
3

1+

2
a

0+

489

422

290

331

345

227

84

169

2t8
176

r93

90*

Dec 1983

Sep 1984

Dec 1983

May 1984

Aug 1984

Sep 1984

- 454

40

32

30

28

= summer check.

NIWA Freshwater
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3
o
o

-c
ì
o
o

300

Roinbow trout
Brown trout

200

100

100 200 300 400 500 ô00

Initiol length (mm )

I'IGITRE 6. Size specific growth rates (mm/year) of
brown and rainbow trout during the 1982-83
growth year in l-ake Ruataniwha.

o
o

E

3
o
o

-c,
ì
o
o

300

200

100

o

x

Roinbow trout
Brown trout

.oo

X

meon of togged

drish
*tN *

*.
X

100 200 300 400 500

lnitiol length (tt)
ô00

FIGURE 7. Size specific growth rates (mm/year) of
brown and rainbow trout during the 1983-84
growth year in I-ake Ruataniwha.

TABLE 6. Mean fork lenglh when captured and back-calculated lengths at earlier ages for brown and rainbow trout

caught in the Ohau River trap from April to September 1984.

Ye¡r
class Age

Fork length (mm)

at capture

n meån s.d. mean

Fork length (mm) at earlier ages

23
s.ds.d.s.d

352 23 439 48

424 31 510 38

377 6L 480 25

400 24
4t5 4t

213 26

302 40
288 63

248 22
290 29

343 4t
346 40

M362L8l
M354843
F25118
M34638
F 11 457 45

M 20 398 28
F 30 392 32

M63015

26

20
l3
t7
32

30

22

20

Brown trout

1975-78 G9

1979 5

134

149
140

t20
145

t57
t37

169

- 202

34 115*
26 ll7*
0 116*

1980

1981

1982

Rainbow trout

1980

1981

1982

- 305 - 471

20 360 35

2t 375 25

M2559
M7434
F 30 438

F1304

4

3

mean length uncertain as some summer checks included.

4.6 Electric fishing

Brown and rainbow trout fry, fingerling trout,
unidentified species of galaxiids and bullies and a single

longfinned eel were caught while electric fishing the

upper Ohau River. Few yearling and no older trout
were captured although they were present in the deeper

pools (Trought 1984). Juvenile brown and rainbow trout

NIWA X'reshwater
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densities varied and averaged 0.4O and 0.05 trout/m2
respectively (medians were 0.25 and 0.03 troulm2
respectively). Abundance also varied substantially with
time and between sitas (Figure 8). If 0.45 trouVm2 were
present along the entire margin of the Ohau River the
total stock would be about 30,000 juvenile trout (11 km
x 6m x 0.45trout/mz).

Fry emerged from the redds in late Octoþr and early
November and low numbers of fry migrated
downstream (Irought 1984). Resident fish of both
species averaged about 61 mm in lenglh on I January
1984 and about 108 mm in length on I April 1984.

Although the Ohau River had reduced flows and
contained very limited spawning gravels, there was a
higher biomass and production of juvenile trout here
(Iable 7) than in the Mary Burn or Tekapo Rivers
(Graynoth and Bloomberg 1990). This was despite the
apparent lack of spawning in 1983 (frought 1984) and

high spillway dischargas from I-ake Ohau from October
1983 to January 1984 (Figure 8).

5. DISCUSSION

5.1 Comparative status of the trout stocks in
Lake Ruataniwha 1982-1984

5.1.1 Abundancc

The relative abundance of trout in Lake Ruataniwha was
compared with other lakas using two indice.s of trout
density - gill net catch rates, and the number of trout
trapped in spawning runs divided by lake area (trout/ha)
(Jellyman 1987).

Catch rates for both species of trout combined (2.4
trouU50 m net/hour) were higher than in lakes
Roxburgh (-0.05), Coleridge (0.21), and various

Rotonra lakas (1.5-1 .8) but lower than in I¿ke Benmore
(2.8-4.3) (Smith 1959, McCarter 1987, Pack and
Jellyman 1988, Graynoth a al. 1993).

I-ake Ruataniwha (1.I trout/ha) had more spawneñ per
hectare than lakes Benmore (0.1 to 0.4), Coleridge
(0.55) and Waitaki (0.8) but less than lakes Ellesmere
(2.6), Rotorua ()2.8), Alexandrina (4.6) and }Iayes
(19.2) (Eldon and Cunningham undated, Hobbs 1948,
Ulberg 1961, Burstall 1975, Hayes 1984, Graybill a al.
1991, and unpublished data).

Although both indice,s are only approximate, give
contradictory results, and are subject to various errors,
they indicate that average to moderately high sûocks of
trout were present in Lake Ruataniwha soon after its
formation.

Brown trout were more plentifrrl than rainbow trout in
Lake Ruataniwha, constituting 54% of the fish netted
and 82% of the fish trapped in the spawning nrns. Not
enough is known about the factors controlling the
relative abundance of these two species in New Tnaland
lakes to speculate \¡/hy brown trout we¡e more
abundant.

5.1.2 Mean length and condition

Comparisons were made of the mean length of trout
caught in gill nets and spawning run traps in mainly
South Island lakas (see Table l1 in Bloomberg and
Graynoth l99l). In general, brown and rainbow trout
caught in I:ke Ruataniwha were similar in size or
slightly smaller than trout caught in most lakes. The
trout were much smaller than fish from the Roton¡a
lake.s (Smith 1959), Coleridge (Flain 1986) and
Alexandrina (Moore et al. undateÅ).

Brown and rainbow trout gill netted from l¡ke
Ruataniwha had, on average, higher condition factors
than fish caught in l:ke Benmore and the Tekapo River

TABLE 7. Mean monthly biomass (glm') and production (g/m2) of trout in the Ohau River and other rivers from
January to June.

Brown trout

biomass production

Rainbow trout

biomass production

Both species

biomass production

Ohau River

Tekapo River

Mary Burn

4.80

0.70

2.78

1.4
0.25

0.83

0.96

0.10

0.49

0.31

0.04

o.22

5.76

0.80

3.27

t.75

0.29

10.5
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(Bloomberg and Graynoth 1991). In general the fish
from Ruataniwha were in average to high condition.
This is probably because growth rates in 1982-83 were
also high.

5.fJ Age and growth

In l-ake Ruataniwha, most trout matured and spawned
at 3 years old, which is one to two yeårs younger than
fish in other South Island waters, such as the lower
Waitaki, Awakino and Tekapo Rivers, and tributaries of
Lake Coleridge (Flain 1986, Bloomberg et al. l9X),
Webb ¿r al. 199t, unpublished data). This could be
because ofthe relative scarcity ofolder year classes in
the lake when it was filled or because rapid growth
rates caused fish to mature at a young age.

Juvenile brown trout grew slightly faster than those

found at most sites in the nearby Tekapo River and
Mary Burn, and juvenile rainbow trout grew faster than
in most other South Island waters (Graynoth and
Bloomberg 1990).

Immature and adult trout also grew rapidly in Lake
Ruataniwha. At 3 years of age brown trout averaged
395 mm and were larger than trout in lakes Benmore
(324 mm 1981-84), Roxburgh (329 mm) and Coleridge
(385 mm). However, they were smaller than those in
I¿ke Aviemore (-46O mm, 1971) soon after its
formation in 1968 (McCarter 1987, Pack and Jellyman
1988, Graynoth et ø1. 1993, unpublished data). Three-
year-old rainbow trout averaged 436 mm and were
larger than those in lake.s Roxburgh (287 mm), Lyndon
(317 mm), Coleridge (322mm), and Benmore (370 mm
l98l-84), but were smaller than those in lakes
Aviemore (-460 mm 1971), Alexandrina (-530 mm)
and Tarawera (-60O mm) (Percival and Burnet 1963,
McCarter 1987, Pack and Jellyman 1988, Graynoth er

al. 1993, unpublished data).

The rapid growth found in [-ake Ruataniwha was
probably caused by the initial presence of earthworms,
and other drowned terrestrial foods, and by a rapid
development of chironomids. Growth rates then slowed
as food supplies and organic material of terrestrial
origin declined.

In summary, one to three years after formation, I-ake
Ruataniwha contained average to moderately high stocks
of small, well conditioned, fast growing, brown and
rainbow trout.

5.2 The need for stocking ìvith hatchery-reared
fish

When l-akes Aviemore and Benmore were filled the

lakes were stocked with thousands of salvaged trout and

hatchery-reared fry and fingerlings (Waitaki Valley
Acclimatisation Society 1974, 1975). This policy was

not adopted when I:ke Ruataniwha was filled and the
lake became stocked naturally with trout from the newly
flooded Ohau River and also possibly from Lake Ohau,
via either the upper Ohau River or the Ohau Power
Canal (Trought 1984, James et al. L99O). This study

showed that the lake contained average to moderately
high stocks of trout and the Waitaki Valley
Acclimatisation Society (Annual reports 1984 to 1988)
also stated fishing was popular because the lake
produced good bags of well conditioned brown and
rainbow trout. There is no evidence that initial stocking
with hatchery reared fish was necessary.

It also appeârs that stocking in later years would have
been of little benefit as natural recn¡itment appeared
adequate from at least 1981 to 1984. When the lake was
filled in April 1982 it contained under yearlings of the

l98l year class which grew rapidly and predominated

in the 1984 spawning run (Table 6). The 1982 and 1983

year classes were abundant judging from gill netting
(Table 5) and from electric-fishing in the Ohau River
(Trought 1984 and this study) and finally almost 500
mature trout were trapped in 1984.

The current practice in the Rotorua l-akes is to stock

about 5.9 yearling rainbow trout/ha/year (z : 12, s.d.
: 4.4, range 0.6 to 14.3, Stack 1985) which equates to
2500 trout/year for l-ake Ruataniwha. However the
Ohau River probably supported more than 10 time,s this
number of juveniles during 1983-84. It is therefore
concluded that natural recn¡itment from the Ohau River
and other sourc€s was sufficient to stock I-ake
Ruataniwha soon after it was formed.
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