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To meet some particular local needs in the maintain- Acr

ence of trout stocks in certain back-country lakes in the
North Canterbury district it has been proposed that rain-
bow trout fry be reared to a more advanced stage than is
done at present, before liberation.

To do this efficiently and economically the fry
would need to be reared under controlled conditions in
ponds of simple construction and in which they would be
encouraged to grow by utilising the natural foods produced
in the water.

The advantsges gnd disadvantages of such a proposal
are discussed herein.

HISTORY:

Since 1944 rainbow trout eggs - about 300,000 annual-
ly - have been hatched for the Worth Canterbury Socciety at
the Ashburton Society's hatchery. The resulting fry, rear-
ed to a stage where the yolk-sac is almost absorbed have then
been transported and liberated in the following btack-country
lakesy=-

Take Jyndon lake Georgina
lake Pearson Lake Grasmere
Iake Coleridge Leke Ida

The established procedure has been to release the fry,
more .or less straight from the shelter of the hatchery box,
into new surroundings with new food supplies and conditions
and into immediate competition with well established wild
stocks. Wwhat effect these changes have on the survival of
the fry is unknown.

A general opinion is held that the release of fry in
some lakes has had had little worthwhile effect although no
evidence, with one exception, has been brought forward to
show whether these releases have, or have not, made an im-
provement to the existing stocks.

The exception is Lake Tyndon. Investigational work
undertaken by Professor Percival has produced some evidence
which shows that stocking with fry has been satisfactory
and has & substantizl effecet on the eBtock. However cond=-
itions in Lake Lynddén are peculiar to that water. It is
viriyually - pelf-contained
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normally a self-contained body od water without zn outlet and
with almost no known spawning grounds.and is therfore depend-
ent on artificial stocking aid.

During the liberations od 1946, 10,000 fry were placed
in a temporary pond on the Greendale property to test the suit-
ability of the water for fish-rearing. The following year
200 were recovered and released 1n ILzke Georgina. Unfortun-
ately no record of the size or weights attsined has been given
although it was stated that at the end of four months the
absence of artificial feeding had not appeared to retard devel-
opment which was apparently normal.

In 1948 & total of 16,000 rainbow fry were placeg’in four
ponds in the district:-

Hororate Domain pond 10,000

Stones pond 5,000
Gorton'ts pond 00
McIlay's pond 00

Of these, 50 (10%) were later netted from Gorton's pond
as yearlings averaging 6 inches in length. The fate of the
others is obscure. .

The following year saw three more pond liberations:e

Gorton's pond 500
Greendale pond 500
Wood Bros pond 500

Neither the Woods or Greendale ponds were successful and
Gorton's pond yielded only one trout - a fish of 10 inches.

BayFields, & virgin pond, was stocked with 5,000 fry and
Gorton's with 1,000 during 1950. We have no information from
Gorton's pond but the Bayfields pond liberations resulted in

two fish recovered - of 14 ins. and 15 ins. respectively.

None of the ponds were specifically designed for the
rearing of trout and in consequence no great successes were
achieved. Hatural feeding was relied upon throughout. Gort-
on's pond, which had the highest recovery rate of fish, was a
shallowish, circular tank fed from a emall water seepage; the
water temperatures became high in summer and there was a thick
mud bottom supporting a heavy growth of water-weed. It was
small and difficult to net thoroughly.

Bayfields, where the biggest rate of growth occured, was
& much larger, natural pond lying in a depression, with no in-
let (bar seepage) and no outlet. It was relativliey deep, had
a population of large bullies and could not be drained to en-
&ble the fish to be completely remowed.
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A site on the Waimakariri river at Brown's Rock was ex-
amined in 1950 with a view to the construction of suitable
ponds. Thig projeet wae abandoned after investigation showed
the difficulty of constructing ponds on the terrain and be-
cause of the s% remoteness of the site for proper supervision.

Another site was chosen for investigation , again on the
Waimakariri river, this time at Shipleys on the old South
Branch. To date this eite appeare to have a number of advan-
tages over the others examined, namely:! closeness to supervis-
ion (7 miles from Christchurchi yet inacessible to the public
through being on private land; good supply of spring-fed water;
easier possibilities of construction and the room for future
expansion if needed. .

A preliminary survey of this area was made in December
1951 and the following report deals with matters arising there=
from. -

DESCRIPTION:

The area cocvered by this survey forms part of an old
channel of the Wasimakariri river. Cn old maps the channel
is shown running south of four islands, MKcCleans, Baillies,
Templars and Coutts. The VWaimakariri River Trust constructed
a large stopbank across the channel above Harewood and divert-
?d the)water into a main channel awsy from the South Branch
¥ap 1).

The South Branch did not dry up completely. Down the
old watercourses a good volume of water still flows as the
result of seepage from the main river through the porous
shingle sub-strata. Flooding is only likely to occur with
ebnormal conditicene such as a major flood breakthrough of the
nain river stopbanks. e

The water, which is a sizable stream when it rejoins the
main river at White's bridge, carries a plentiful stock of
brown trout and eels. The trout are known to spawn alkong
most of the length of the stream and its tributaries.

The particular part examined lies north of Mr. Shipley's
farmhouse and ies on his property. {(¥ap 2) It is a semi-waste
land consisting mainly cf shingle flats intersected by water-
courses. The veget&tive cover comprises gorse, broom, lupin,
willows and grasses Except for the grazing of sheep and the
remova) of shingle the land has little or no other use.(Photos)

Access is by a well-formed vehicle track commencing at
the Shipley Farmhcuse and traveising the whole area (Map 2)

STREAY. CHARACTERICTICS:

Three separate streams enter the survey areg 28 may be
Been on Hap 2. Each forms part of a well-brazided pettern of
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intersecting watercouses and hayve similar characteristics.
Two of these are of particular interest as possible scources
of water supply.

The flow was generally slow , varying from .75 ft/sec.
on & flat to 2.0 ft/sec. on a stickle. The average flow
was 1.5 ft/sec.

Graded shingle up to 3 ins. with stones to 6 ins. com=-
prised the majority of the stream beds, finer gravels and
sande were also present. The banks, mostly shingle with sands
and silts, were in the main low except where the watercourses
i1:pinged upon the terraces of the o0ld islands.

In the upper reaches growths of various water-weeds had
almost choked the flow of water. Lower down weeds and algal
growths were still thick, especially in the slower waters.

SURVEY DECEMBER 1951:

Ir D.F.Hobbs and the writer made a brief survey in Dec-
ember 1951. Three bottom samples and iwo trout samples were
taken for analysis; an appraisal of possible pond sites and w
water supplies made and a general appreciation of the aerea
gained.

POND CONSTRUCT ION:

Despite the fact there appear to be one or iwo places
already existing on the watercourses, which, at first glance
could eaeily be converted into rearing ponds, in practice this
is not actually the case. Several difficulties arise, chief
amongst these being:=

a. Obstruction to the existing natural watercourses.

b. Interference with the natural movement and spawning
activities of the native trout stacks.

¢c. A great deal of weed removal, willow clearing and
stream modification would need to be done.

d. Difficulties in the proper control of the waterflow
and the adaption of the existing conditions to self-
draining ponds which are necessary for the full har-
esting of the crop.

Therefore it 1s suggested that any ponds to be built be
constructed on the lend adjoining the stream whare all factors
could be controlled from the beginning.

A "raceway" type of pond is considered the most suitabdle.
In this type of pond a fiow of water is maintained and condit-
ions most closely approath those cf & natural stream habitat.

Before a pratical design for a "race" type of pond can
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be brought forward a physical survey of the prcpoeed ponc-
sites (A on Map 2) must be made to see, amongst other things,
if there is & sufficient fall between the projected inlet

end outfall. This fall is needed to provide current through
the ponds and yet still leave height for ocmplete drainage.

¥arked B on Map 2 is an existing backwater or old ~hann=-
el now almost dry, which pecssibly could be converted into ponds.

SCREFNING:

The Proper screening of both intake from the water sup-
ply and the outlet to the stream is vitally necessary. The
trout being reared must be kept safely confined, entry of:
native stock from the stream prevented, as well as other pre-
dators such as eels.

It may not ve possible to completely exclude eels, for
rocent investigations (Burnet) suggest that the smaller eels
may be found buried in the shingle sub-strata 50 or more yards
from the actual sBtreans, having followed the water-table thro-
ugh gaps 21d crevices in the shingle. It will be seen there-
fore that no matter how perfect the screening is small eels
mey be expected ic find theré way into the pond. The larger
eels can be excluded by screening and trapping. A new method
{electrical pulse shocking) now under invesiigation shows con-
siderable promise in the removal of even Tthe small eels.

The =creen tesi acapted to &ll neszds appears to be =
fairly recent development frem Czlifornia - the perforated
plate, self-cicaning screen.

CALTOHLTTT BALKHD:

The Catchment Board hae several powers of control over
the vee nar modification of a waterway. Before any final dec-
isinns are made the position under these powers would need cl
clarifying.

YIZID FROM PONDS:

It is not possible to state with any degree of accuracy
what & given pond will produce in lba. of fish crop. Under
g8trictly ccntrolled living conditions and diets as are obtain-
ed in hatchery rearing with artificial foods, reasonable pre-
dictione can be made. Our problem is of a different nature
in that the trout are to be reared under almost natural conde-
itions utilising the natural foods present. On this bvasis
estimations cannot be made with any surety since there are
several ua variable factors which cannot be assessed.

Studies of ocverseas and New Zealand literature do not
reveal any published results of similar methode of rearing.
A recent publication by M¥r. K.R. Allen on & study of a "wild"
population of brown trout iIn the Horokiwi river - one of the
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most exhaustive works of this nature yet undertaken - giver
some inédicetion of what happens wiinh trout stocks under New
7zealand conditions.

i It is'indicated that the factor which limlts the growth
of trout in this stream is chiefly the food available for
growth.

Other factecrs such as predation and angling effept the
numbers of trout but these do not concern oor estimations ex-
cept to reduce predation by cannadbilism.

Therefore the factor with which we are to be principally
concerned is the zmocunt and type of food available for rearing.

It has been shown that trout depend for their firset two
vears of life on foods derived from the bottom fauna of the
streams. It has been found possible to ruoghly measure the

"amount of this type of food present in a stream as well as the
species and amounts used by the fish, but 1t hse not been pos-
gible to megsure the zmount of suach foods any given area of
streambed will produce in say a year. Thie is essential in
attempting to assess what a given area of streambed will grow

in terms of fish.,

If we assume that conditions in the proposed ponds will
equsel those in the Herokiwi, i.e. 2 bottom fauvna standing crop
of .5 gms. sq/ft. wet weight and similarly useful epecies, we
might be able to expect an annual production of approximately
480 1bs. of fish to the acre. If conditions were better, or

worse, wWe could expect & corresponding incresse or decrease.

Translated into terms of 6 to 7 inch fish this means about
2,000 trout per acre or approx. 87000 at the half-year.

It is pointed out that the 480 1lbe. of fish to the acre is
as approximate an estimate as can be given - conditions will wary
considerabply with different waters. However this figure could
be taken as an outside estimate. Any increazse due to the absence
of predators would need to be taken into account.

RECOMMENDATTIONS ¢

1. In view of the many uncertainties which are evident in
the kmowledge of successfully rearing trout under natural
conditisng it is recommended that a thorough investigational
approach to the problem be made.

2. It is further recommended *hat as a firet step in pond
construction an accurctie physicel survey be made in which land
slopes, water flows, water supplies, sites for intakes and
ponds and &llied mattere be properly dertarmined,

3. The most suitable type of pend for these conditions ‘be
designed.
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4. It i8 also recommended that the that the first pond con-
structed be a small one run on a "pilot-plant® basis where
seystematic observations and experiments could he made. On
such information as could be gathered by these means it would
be possible to decide whether trout rearing by natural methods
is feasible.

5. An unequalled opportunity existes to carry out controlled
investigational work where an atiempt can be made to measure
some of the factors which influence the growth of trout in New
zealand. ¥owhere else in the ccuntry has there ever existed

a8 better crance to help find out by observation, note and exper-
iment at least part of the answers to questions about growth,
survival and the effect of enviromment on trout under natural
conditions. :

CONCT.USION:

o There is no doubt that some fish car be grown by the
proposed method. How many can only roughly estimated. The pro-
Ject should be exzmined in the light of 2,000 fish per acre of
water.by naturael means. To impound an acre of water in ponds
with their attendani screecns &nd works is a sigable job and
would require & good deal of expenditure in money.

C.J.Hardy,
Field Officer.
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