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TNERODUCTION

This report has been prepared- at the request of the
Ashburton and. South Canterbury Acclinatlsation Societies
to provicle info¡nation for consíd'eration in the
preparation of subuissions to the South Canterbury
Regional Water BoariL concerning the rrater requi-rernents

of fisheríes, wildlife and recreational use in the
Rangitata River, in relation to water allocation and

mânagement planning.

The Rangitata River forms a bound.ary between the two

societles who are jointly responsible for the
adninistration ancL eonservatlon of its freshwater
flshery and wildlife resources.
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1.

2.

THE RANGITATA RIVER

Origínating in the Southern AIps (Uain Divid.e) of the
South Island. the Rangltata flows south and" east for
about 12O km, crossing the Canterbury P1ain, to enter
the Pacific Ocean ín the Canterbury Blght. (figure 1)

Most of its 1?rj I<nZ G?O sq.mi.) catchment is
sfeeply nountainous, the highest polnt belng
Ilvlt Arrowsmith at 2796 n (9lZl ft).

For convenience the river can be tlivided. into two
sections:

the upland or nountain catchment (about 70 kn
linear distance) and.,

a lowland or plains section (about 52 km d.istance)
to the coast.

UPIAND SECTION

This is characterised. by steep mountain slopês r flat-floored
glaciated. valleys and basins in which the rlver channels
present a constantly-shifting, intertwining pattern in
wid.e, (1.O km or more) unstable, fl-oodbed.s of eroiled.
nountain d.ebris.

IOW]-,A¡ID SECTION

On leaving the mountains the river is entrenchecl between
high temaces of glacial outwash naterial, and river-borne
alluvium, deposlted. in past ages to create the coalescing
fans extend.ing eastward. to form the Canterbury P1aln.

The river remains entrenched. f or a consid.erable d.istanee.
On the north bank a stead.ily-reducing terrace exists to
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Figure 1.

MAP OF SOUTH ISI-.AND,

showing location of

Rangitata River'
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the river mouth, and. on the south bank to about 4 km

d.ownstream fron the State Highway 1 bridge.

lÃ¡lthin its trench the riverbed grad.ually wid.ens and-

reaches the sea on a 2.J km wiile front where it is
separated. fron the oceen by a loose gravel bank thrown
across its course by the wind.-d-riven action of the sea
on to the shore. (The ríver nouth is referred. to in
more d.etail in a later part of this report.)

fn the lowland. section the characte¡ of the ri-ven ls
again a braided. ribbon of streams wand.ering across a¡.

unstable flood.bed. of a1luvlum.

In this report the lowlandr or plains section of the
river is chiefly consld.ered.

RANGITATA GORGE

Jolning the upland and lowla¡ld. sectj.ons is a length of
about 10 kn where the riverbed. is constricted. between
two low mountain ranges. About 2 kn of this is even
more constricted. into a rock-bouad. gorge where the
river flow is confined, swift and turbulent.

It has a najor cataract at one coafined point. During ühe
upetream mlgratÍ-on of sea-run quinnat salnon, flsh tend.
to coLlect, at low river flows, in gooil numbers below
the cataract, waiting to attenpt e passage through 1t.
ft looks a formidable barrier, but is, in fact, a

surmountable obstacle to the mÍ-gration. ft nay tlelay
the passage of ind.ividual fish for a períod., more at low-
flow cond.itions, than at hlgher flows. Occasionally,
weaker fishr or those tbat nlsjud.ge their leap, fall back
onto rock led.ges and. nay d.ie, or be d.anaged. suf ficiently
so that they cannot make further passage. By all accounts
these are few in number.



lwo attenpts have been nad.e in recent years to nod.ify
this obstacle with exploslves. The fírst achieved sore
success; the second. ilid not. Fish passage d.ifficulties
are not serlous enough to warrant consideration of a

físh pass around the cataract.

From the point of view of an interested. observer, it
has arr attraction in that it is the only place ln
New Zea1and. - or for that natter in the Southern
Hernisphere - known to the wrlter, where full-grown, sea-lrrn
salmon can be seen leaping from the water to clear a natural
obstacle in their passage to high-country spawning ground-s.
To the wrÍterr s nincl, this seems a good reason, since
the fishery aBpears not to be d.anaged. by it, to leave
the cataract as nature Íntend.ed.

LOWIAND IRIBUTARIES

Several minor streams (mfff , L¡rnn and Bound.ary streams
and. several lesser ones unnanecl) d.rain steeply off the
slopes of Mt Peel. Apart from these there are no other
significant tributarj-es Joining the lowland. section of
the RangÍtata.

RTVER GRADIENT

From just above the junction of the Clyd.e and- Haveloek
rlvers to the start of the Gorge section the gradient
of the river beiL is about 4.6 m/km (24.O ft,/níIe).

In the 10.O km Gorge section the gradient averages

7 .6 m/km (4O. O f t/nile ) .

Frorn the end. of the Gorge section to the river nouth
the average graclíent is 6.7 m/km (1r.O ft/nj-le). Within
the lowland section fron its start to the Arunclel Drid.ge
(s.H. 72) the grad,ient averages 6.7 m/km (tr.1 tt/r.íIe);



fron /trundel to the S.H.1
and fron the S.H.1 bridge

6

brid.ge, 6.1 m/Um (12.1 ft,/nile);
to the sea 5.8 m/km (71 .l tt/níIe).

1.

Figure , shows this infornation ín profile and. in
comparison with the Rakala and. Opihi rivers.

RAINFAI.L IN THE CATCHMEN'I

Figure 4 iLlustrates the seasonal rainfall pattern near to,
or within, the upland catchment, as recorded. fron 1964 to
19?2 at fíve meteorological reporting stations (N.2.
Meteorologlcal Service record.s) :

lhe I{errnítage (which ls close to the Maln Divid.e
and the nearest alpine station to the Rangitata
catchrnent )

2. Erewhon Statlon (about 21 km east of the \wlal-n Ul]rr-Oe )

of Erewhon)Mesopotania Station (about It km eastward.

Orari Estate (near the start of the Canterbury F1ain)

,. Coldst-{gan No. 7 (on the lrlain, closer to the coast)

Average annual rainfall for the three upland- stations is:

Hernitage +O71 mm (160.2 in)
Erewhon 1602 nn ( 6t.O in)
Mesopotamia 1012 nn ( t9.A in)

and for the Plains stations ¡

t.

4.

Orarl Llstate 667
Cofdstream No. ã ,99

mm

run

( 26.2 in)
( 2).6 in)

It is evid,ent that rainfall d.ecreases sharply ln a gradient
f rom the l'[ain Divide to the east.
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TTTE FLOW OF THE RANGITAIA RIVER

fhe order to gain an und.erstand-ing of the flow pattern of
the Rangitata rj-ver available flow record.s (S.C.C.B. )
have been examined. and consid-eration given to the factors
which effect them.

ûur d.ata are primarily records of d.aily d.lscharge d.erived-
fron the Foxboro recording hydrograph instal-Ied. near the
mouth of the Gorge at map reference S91:767284. These

data cover a continuous period from Septenber 1967 fo
March 1974.

Other flow d.ata from an earlíer hyd.rograph operated. by the
Public Works Department (now Ministry of 'Works & Developnent)
for a d.iscontinuous perlod. from 1916 through to 1915,
have also been examined..

RANGTIATA RIVER SEASONAL DISCIIARGE

Because of Íts hi-gh-nountain sourcesr some in pernanent
snow and ice, and a wínter snowline of approxinately
90O u altitud.e, the Rangitatar âs with other si¡niIar
South Island rivers is often d.escribed as being lrsttow-fedrr.

Ilowever, its d.ischarge is more d.irectly related. to
precipitatlon as rain fron the west and. north-west.

Figure , d.emonstrates the seasonal d.ischarge pattern.
(It has been d.eriveil by sunning the mean nonthly d.lschargês r

rather than the daily d.ischarg€sr and. averaging these.
Thls nay not be the most accurate nethod., but ls consid.ereil
ad.equate, in this instance, to give a generalised picture
of the seasonal d"ischarge. )

Although the d.ischarge will be dlscussed. in more d.etail
later in the report the figure d.oes show the lowest clischarge
to occur in the winter months when the high country
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RANGITATA RIVER TIISCI{AR6E

averaged rnean monrhly llows
(Írorn gorge recorder)

SEPT. 1967. to MAR. 1974.

M'J

PAT TERN

tn cumecs

rneån flow

F'M'A
month

A'S'O'N'D
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exlperlences snowfall and freezing temperatures. The highest
mean d.ischarge occurs in the spring and. early summer, d_ue

to both thaw in the sprlng and. hígh ralnfall ln the Alps
at that time.

I-,ong-term flow patterns are of less inmed.iate interest
to the fisheries üanager than short-term flows. Extremes
of flow - flood or drought are of vital concern.

HTGH DISCHARGES

Figure 6 shows the highest and lowest d.ischarges record_ed.
at the Gorge in each nonth for the period- September 1967 to
April 1974. It is plotted. on a logarithmic sca1e. JuIy
shows the least d.ifference. August shows the greatest
d-ifference and. al-so the highest and lowest ind-ividual
d-ischarges recorded. d.u¡ing the period. - fron a l_ow of )

7z
11 .28 m)/s (1104 cusecs) to a hish of 1195., m2/s
(42 22o cusecs).

Flood-s of greater nagnitud-e than this have occurred. in
the Rangitata in the past. The incomplete hyitrograph
records from 1916 to 1g5, show a flood. of 2266 ^1/t(BO OOO cusecs) in late October 1942 and another of 1987 s7/s
(7O OOO cusecs) at the end. of February in 1940.

],OW DISCHARGES

Ad.ditÍonal to the low monthly ilischarges given in Figure 6,
the earlier P.W.D. hyd.rograph record.s show that d-ischarges
of about 28.O n1/s (1 OOO cusecs) appear to have occurred-
in late June 19V6; late Septenber 1948; for nost of May

1950 and in nid-July 1911. (fne accuracy of these
records is suspect because of a lack of check gauging to
rate the record.er. )
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Figure / shows, anong other
daíly mean river d.lscharge
October 1 197, until April-

1'

A check gauging at thg recorcler site on June 6 1947 gave

a d.ischarge of 14.5 m)/s (lZlf cusecs) which is the lowest
accurate record for this period.. 194? was also a year
the d.ischarge clid. not rise above A5 nV/s (t OOo cusecs)
fron the beginning of April untíI the end of September,
except for a brief ríse to gZ nV/s () 2!O cusecs) in late
June. Consistently lower than usual d-ischarges persisted
until Septenber '1948.

Fron the reLiable data which are available it would. seem

that d.ischarges of less than ,O n1/s (1?6, cusecs) have

occurreil in all months except November nnd Decenber
(rigure 6).

matters, a hydrograph of the
(recorded at the Gorge) fron
VO 1974 (S.C.C.B. records).

It is characterised. by a number of 'rfreshes" and floocls
with January/eatJ-y February having the only rrlengthyil

period. of stead.y díscharge. The heaviest flood occurreil
in November (following the spring seasonal discharge pattern
shown in Figure ,) a tine when many juvenile salmon would.

be nigrating d.own river. Freshes and- moderate flood.s
shown fron Febmary onwards were beneficial in naintalning
a good- open river mouth and- water in tb.e river for the
adult upstrean nigration, and. were probably a stinulus
to the run since adult quinnat are known to rrr\lrltr mole

freely in such conditions.

OnIy in early October and late January did the d.ischarge
fall marked.Iy below 5O nt/s, and. it approached this for
even briefer period.s in míd-March, late March,/early Apri1.

SEASONAL DISCHARGE STIMMARY

A tentative concluslon from thi.s informatlon 1s that while
floods of much greater magnltude than those record-ed'

between 1967 and. 1974 may be erpectecl in the Rangitata'
extreme low flows in thís period- are of nuch the same
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ord.er as those observed. in
of d.iffering magnitud.e xûay

and. extreme low flows tend
and winter.

1'

the past. Floods and- freshes
occur ín any month except JuIy,
to occur mostly in late autumn

A feature of the Rangitata d-ischarge is a characteristic
of an often exbremely rapid rj-se from a Iow, steady value,
to a high vaLue, and. back down to a slmllar low, steady
value within a week. This is a refLection of the rapid.ity
of run-off in the upÌanil catchment, whích because it is
steep, wi-th impermeabJ,e rock and 11ttle dense vegetative
cover, has only small capacity to absorb and, store rainfall.

D]SCHARGE DURATION

fnformation on d.ischarge d-uration is usually prod.uced. in
the form of a 'rflow d-uration curverr graphically showing
the períod" of time a particular level of d.ischarge is
equalled- or exceed.ed,, expressed as a percentage of the
tlne period..

Figure 8 is a flow duration curve for the Rangitata mean

d.ischarges for the complete years 1968 to 1971. As an

example it shows that a d.ischarge of 5O n1/s (1 ?6, cusecs)
was equalled r or exceed"ed-, f or 71.A/o of the period..
Conversely d.ischarges of less tban 5O n1/s existed for
27.Atô of the time.

Figure 9 is a flow duration curve for one year | 1968, which
can be described- as the year within the period" having the
highest mean nonthly díscharges. From it ean be seen

that the example of a ,O n1/s (or greater) d.ischarge
occurred for 92.ü/; of that year.

Figure lO is the fLow d-uration curve for 1971, which had-

the l-owest mean nonthly d-ischarges of the six years. In
it a 50 n1/s d.ischarge was equaIled.¡ or exceeded, for only
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,9.O?'" of the year.

,trATER ABSTRACTION

To this point the d-iscussion has nainly concerned- the
natural discharge of the river, as measured. by the Gorge
reiord.er. Just below the Gorge (at map reference
S91 376828+) a major abstractíon of water takes place,
by gravity d.iversion, into the intake of the Rangitata
Diversion Race (commonly abbreviated to R.D.R.).

This abstracùion nodifies the natural d.ischarge in the
remaíning ("lowland.'r) section of the rj-ver.

Other gravity abstractions occur lower down the river.
These are minor in amount and insignificant in effect,
on the river discharge. They are principally to supply
localised stock watering races, and are possible sources
of migratory fish loss.

R.D.R. DESCRIPTION

An account of the physical characteristics of the R.D.R.
and. its operation is given in Hard.y (1972) but for the
purposes of this report the following points are restated.:

The R.D..R. began operating in 1945.

2. It was constructed by the then Public Works Departnent,
and- ís now operated by its successor, the Minlstry
of ü/orks and Development.

t. The R.D.R. supplies water to 1 major farm irrigation
schemes in the Ashburton County (usually from
Septenber until April) some county stock-watering
races, and., for the remainder of the yearr or when

there is a surplus to irrigation need"s, for generating
electric polqer for the national grid at the Highbank
power station, situated. on tbe bank of the Rakaia

1.
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river some 40 niles to the northeast of the intake.

4. The d.esign capacity of the intake channel from the
Rangitata river at Klond.yke is 12,6 n1/s (11rO cusecs).

5. The lntake is gate-controlled., but not screened to
prevent the ingress of fish.

RATE OF IVATER ABSTRX.CTION BY TIIE R.D.R.

While the intake d.esign capacity of the R.D.R. is 12.6 ^1/t,this l-evel of abstraction is not evid.ent in the figures
for the average uronthly d.rawoff duríng the perlod January
1967 fo June 1974. For the 90 nonths the average nonthly
abstraction ranged. from O.t4 n7/s (12 cusecg) in May 1g7r*

7to 29.5 m)/s (lo+Z cusecs) in March 1974.

(* May and. June are the nonths in which the R.D.R. is
usually shut clown for maintenance if necessary. May 1977 was

such a nonth. )

The year round average d.rawoff by the R.D.R. during the
period. was about 2r., m)/s (gOo cusecs).

RET,ATIONSHIP BETU¡'EEN THE R.D.R. ABSTRACTION AND THE RIVER

DTSCHARGE

The relationship between the R.D.R. drawoff and. Ùhe river
d-ischarge can be seen in tr'igure 6.

From this the general statement can be made that the
d.ischarge in the lowlanil section of the Rangitata river,
ís the natural flow less (on average) 2r., ni /s (gOO cusees).

lhis would- result, in the two extreme levels of discharge
recorcled- for August (low 71.28 nV/s, hígh 1195.5 n)/s) in
,.?8 n7/s (2O4 cusecs) renaining in the lowland section at



21

7
the mininum, and. 1170 m)/s (41 )O1 cusecs) at the maximum.

In other word-s in the extreme low-flow situation the
R.D.R. abstracted. 81.5% of the available Rangitata flowt
and in the extreme high-flow situation, 2.1/o.

It is evid.ent that in a low-flow situation the R.D.R.

seriously nodlfies and. reduces the natural flow in the
lowland section of the Rangitata, but in high-flows the
reduction ís negligible.

EXAMINATION 0F THE BXTREME IrOW-I1IJOIÄ¡ SITUAIION REIORIED

ABOVE

A resid.ual flow in the lowland. section of the Rangitata
7of 5.?8 m2/s (2ù4 cusecs) in August seems a most unlikely

occurren.ce. It warrants further examinatlon.

There are two factors in the relationshíp which could. be

wrong: (a) the recorder was faultyr or (b)_ the R.D.R.

was abstractíng less than its average 2r., n7/s (gOO cusecs).

(a) Until August 6 there is no break in the tlaily mean

clischarge record. from the recorder. (For / days

after Augusü 6 there ls no record-' suggesting a

nalfunctlon. )

prior to August 4 (tU.e day of the lowest record.) the
last significant increase ín d-ischarge occu¡red on

June t when 191 .67 
^1 

/s (6?65 cusecs ) was recorcled.
this had reced.ed. conpletely by June 15/16. For the
next 49 ilays the hydrograph recorded' a stead-iIy-
d.eclining d.Íscharge until A'ugust 4.

|[he conclusion is that the hyd-rograph was recordi-ng
correctly to August 6.

(¡) On the assumption that the R.D.R. gravity intake night
have increasing difficulty in abstracting water as the
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river flow red.uced, a check was mad.e of the average
monthly drawoff for JuIy and. August 197r. Instead
of being below the nonthly average of 2r.5 n7/s (as
it should. have been if the assumption tvas correct)
the d.rawoff in July averaged. 25.5 ^)/s (1006 cusecs)
and. in Augusü , 26,? ^i/= e4t cusees).

From this infornation it is conclud.ed, that the R.D.R.
intake is quite efficient at d.rawing off the amount of
water need.ed-, even when the natural river d.ischarge is
at its record.ed- lowest. (The loose rock weir constructed-
across the Rangitata bed. below the intake would. contribute
to this efficfency).

The examination of this extreme 1ow-flow situation supports
the initial statement that on August 4 1971, the resÍd-ual
flow in the lowland. section of the Rangitata, after
abstraction by the R.D.R. was 5.78 n7/s (2O+ cusecs).

'fWASTED'r I¡VATER

Sone of the flow taken by the R.D.R. d.uring the irrigatíon
season is later rrwasted" back into the Rangitata at
waste d.ischarge points constructed- at Eali.ng and. Cold.strearn.

Although at times the waste is significant, it is an
operational convenience for the race systen, rather than
an intention to replenish the river flow at these points.
The amount d-ischargeiL is highly variable; at times it is
niI. The influence of "wasted.rt water is not taken into
account, even though it has some fisheries effects
(see Boud. and- Eldon, 1959),
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'ffATER ATIOCAIIONS

907á FLOIV DURATION

A d.ischarge whích is equalled.r or exceeded for 9U/, of
the tine has been proposed. recently by water resource
managers as a possible 'rresidual", or 'fbase'r flow to
remain unallocated- in a river for fisheries, wildlife and-

recreational needs.

This reasoning seems basecl on the premi.se that 9U/, of
the time there is enough water (for what?) and not much

biological harn can occur (surely) in only 1O/o of the
tine? There is not much wrong with this reasoning, if
one considers the natural flow regine of a river, because

it is ühe natural sítuatlon and one which the aquatic
biologÍcaI community endures continually and. is adapted. to.

The 9U',/" and. 1ü/a fl.ow d.urati-on perlods are not d.istinct
d.ivisions of the river flow, each complete in itself and

abl,e to be considered- in isolation from the other, but
rather tb.e s¿mming, over an extend.ed. period , of the
continuaL variations in discharge levels.

Consiilering the Rangitata natural flow d,uration cunres
(Figures 8, 9 and 10) in relation to this 9U/o þtoposition
it would mean that over the longer-term curve (l'igure B)

7
about 4J il/s (lyA cusecs) would. be the I'residual"

amount for 90% of the tine. fn the low-flow year (1971)
74t ß2/s was available for about 71% of the tine, and' ín

the high-flow year (1968) it was there for 99.8'/" of the
tine. Si,nce these are sinply the natural variations ln
the flow regine of the river, they are interestíng but
of no inmediate concern. The fishery exists with then.

But since 1948, when the R.D.R. began operatingt the
Iowland seetion of the river, below the Gorge record.er,
has not hait a completely natural fLow in it. It has
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had a flow which is continuously red.uced- by the abstractíon
of about z, n1/s by the R.D.R. intake.

If the prenise is sounclly based. that the 9A/o duration 1eve1
of the naturaL flow is a satisfactory amount for the
maintenance of the need.s of fisheries, wildlife and,

recreation, then 1t can be seen from the figures above that
tbe lowland section of the Rangitata cloes not get thls
much on any occaslon the d-ischarge falls below Ag n7/s at
the Gorge recorder.

ft has been shown that in an extfeme situation the'rresidual'l
flow below the R,D.R. intake d.ropped- to 5.?8 ^7/r; ^ Ievel
that has never been even closely approached in any natural
flow prlor to the advent of the R.D.R. abstraction.

fn the writerrs víew the 9ú/" f1-ow duration proposition,
based. on natural f lows record.ed. at the Gorge, certainly
cannot be applied to tbe lower Rangitata situation, because
the R.D.R. exists and. nakes nonsense of it.

EQUAL SHARTNG

Another way of looking at the allocation of Rangitata,
water between competing uses, could. be that the allocation
to the rf resid.ualtr f 1ow would be, as a minimumr âD amount
equal to the abstraction by the R.D.R. ft has been shown

that the average, year-round. abstractíon of the R.D.R.
77is 2r.5 m)/s for convenience sâyr 25.O m)/e. Thie

means that the natural flow of the river at the recorder
site would have to be a minimum of 5O.o n1/s to support
this propositlon.

Itable 1 lists the percentage of tine for each nonth that
za ,O.O m) /s or greater d,ischarge was measured by the

Gorge record.er. (The tine perJ-od is from Septenber 1967

until March 1974. The d.aily discharges of this nagnituile
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were tabulated for each month as nonthly groups, all
Februaries, all Marches etc, over the whole period. and-

the percentage of time d.eternined. as an average nonthly
unlt.

TABLE 1 z

7
MONIIII,Y FREQUENCY 0F RECORDED 50 n//s. 0R

GREATER. DISCTTARGES

Month
No. of Months

in Period.

% of Monthly Tine 5O.O ^7/",or Greater, Discharge
Available at Gorrce Recorcler

January
February
March
April
May

June
JuIy
August
Septernber
0ctober
November
December

7

7

7

6
6
6
6
6

7

7

7

7

92.92
91.92
80. 18

76.11
61.13
54.76
17.76
28.49
67.OO

89.40
100.00
100.oo

Clearly, only in November and" Decembe¡ could- the 'tresid.ual"
user confidently expect to get an amount of water equal to
the R.D.R. abstraction for lOO.OU/o of the time.

Figure 11 shows this infomation as a hÍstogram, together
with J other levels of d.ischarge and the R.D.R. abstraction.
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THE FRESHITAIER & ESTUARINE T'ISHES OF THE RANGITATA

In common with many New Zealand waters the fish stocks
of the'Rangitata have not been examined in d.etail.
Practical problems of tine and. resources precluded. any
specific examination of then for this report, except
an attenpt to carry out a ttd.rlft-d.iving'r survey
(referred. to more fulIy later).

This section therefore is an assessment of the probable
situation d.erived. fron the published. work of a number
of New Zealancl workers; the publíshed results of the
analysis of various angling diary schemes; the information
emerging from the quinnat salmon research being carried.
out on the upper Rakala River by Físheries Research
Division, MÍnistry of Agriculture & Fisheríes, and. the
observatíons anil experÍ-ence of the fisheries personnel
involved with this report.

NATIVE F]SH

The native freshwater species in the Rangitata will be

sinilar to those in the other major Canterbury I'snow-fed"

shingle rivers.

'Ihe fast-water torrent físh (Cheinarrich.thys fosterí); tbe
semmor lowland bulIy (Gobiomorphus basalis); the common

upland bully (lhil¡rpnodon breviceps); the swift-water bully
(8. hubbsi); the rarer red.-finned. bully (9. huttonl); the
large estuarine bully (G. gobioides); the two freshwater
eels (Ansuilla australis) and. (Å. dieffenbachii); several
species of the Galaxiid"ae, of which the most notable is
the common wLritebait (Ga1axias maculatus); the estuarine
smelts of the family Retropinnid.ae¡ less commonly, the
lanprey (Geotrig australis); and. around. the river moutht

the marine kahawai (Arripis trutta); yellow-eyed mullet
(llArichetta forsteri) and. the black flonnder (Rhonbosolea

retiaria). (Burnet, êt al 1969).
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Ivlany of the 'rfreshwateril species have a marine pbase ln
their life cycle and. are therefore nigratory within the
river. (McDowall, 1966, 1970).

ACCI,IMATISED FTSTI

Three species , all lntrod.uced salnonid.s r are known to be

present in the Rangitata:

Qulnnat salmon
Brown trout
Ralnbow trout

The quinnat salmon 1s

partly sea-going, but
recorded. for rainbow

( onc orh¡rnchus tshawytscha)
(Salno trutta)
(q. sairdnerii )

anad.romous; brown trout are at least
no sea-going behavlour has been

trout in New Zealancl.

BEHAVIOUR. DTSTRTBUTION AND SPAWTTING OF ACCIJIMATTSED FISH

SEA-RUN OUINNAT SA],MON

Following their anadromous habít quinnat salmon re-enter
the river from the sea in late summer ancl autumn aa adults
approaching sexual maturÍty. Most are J-4 years old-t

some 2 years old., and, a few 5 years old. (¡'taint 1972).
They range from 1.O kg to 20 kg in weightr d-epend-ing on

their age and. the abund.ance of food in the ocean.

Although some may rrrull[ into the river in the early nonths

of the angling season (October to December) significant
numbere are not seen until late January. By early April
the bulk of the sea run is over, but some ad.ults continue
to enter after the angling season, even as late as July.

Their upstream nigration is to spawn and. it is the second.

and- final journey sea-run quinnat will have made through
the river mouth. As juveniles (snolts) years beforet they
came d.own the river to enter the sea.
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The early-runníng ad.ult salmon d.o not spawn before the
normal spawaing tine, late Ãpril/early May. Until then
the river must provid.e shelter for then and. the salmon
that follows. ilhe waiting period nay therefore last for
months for the earliest fish, but as the tine for sparening
looms closer, the later fish will spend only weeks, and.

the latest, only d.ays, 1n passage of the river to their
spawning grouncls.

Since adult salmon do not feed. after entering freshwater
frorn the sea, the river slmply provid.es them with hold.lng
and. resting places while they finish maturi.ng, and. is
in essen.ce, a highway from the sea to their spawning grouniLs,
whlch, for the najority, are slted ln the high-country
regi on.

Although it is probable that all the possible salmon
spawning areas in the Rangltata systen have not yet been
id.entified., it ls known that the Deep Stream system
(Mesopotania) and the Deep Strean system (Erewhon) are
principal areas. Other spawning is known in the Potts
Ri-ver, a stream on the flat near Mt Harper, around. the
mouth of L,ynn Creek, ancl in some of the smaller high-country
tributaries above lWesopotauia/Erewhon.

Ahnost nothing is known of spawnÍng in the mai-n river
channels and side runners, but sínce it d.oes occur in
other large Canterbury salmon rivers, it is likely to
occur in the Rangitata also.

Observatl-ons at the Glenariffe trap (upper Rakaia) over
several years, show that spawning salmon enter this
tributary some 1OO km frorn the sea, frorn January until
August. The peak of the spawning movement 1s usually
between April 1, and 20, (Galloway, 1972). Such precise
information is not available for the Rangitata, but
there appears to be little reason to d.oubt that the
situation there will be slnilar, if not the samer âs at
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Glenariffe.

For the juveniles spawned. by these adults much is reversed.
They begin feed.ing in the river after emergence fron the
gravels. lhey nigrate d.ownstream, transforming into
smolts, able to nake the transition from fesh to salt
waterr a's they enter their ocean life stage.

lhe tine taken for the juveniles to traverse the river,
fron the spawning grounds to the sea, is not precisely
known for Canterbury rivers. What is known fron the
stud.ies being nade at Glenarlffe is that the outmigration
of fry begins in August, peaks ín September and. continues
d.ecreasingly until October the following year. It has

been estinated that about 95% of the outmígration occurs
within the first three months; the remaining 5% in
d.iniaishing numbers over the final nonths. Juvenile size,
for the flrst ã nonths of the outnigration, remai-ns at
about t.O cm length; the yearling nigrants average about
1O.0 cm length ('rVootland, pers. comm.)

Since the síze at which quinnat juveniles become snolts
(able to make the transition from fresh to salt water
safely) is about ,.O gm weight, 7.5 cm length, it is
clear that the early fry outmigrants must either,
(a) grow quite vigorously wíthin a short tine in the
riverr op (b) make a slow passage d,ownstream to enable
then to grow sufficiently over the short length of the
Canterbury rivers (compared. to the longer rivers of their
native, North Pacific habitat) if they are to survive
the sea. Present information tend.s to suggest that this
f ry group is extremely vulnerable, d.emonstrably so to
flood flows d-urlng the tirne of migration, and. probably
in any case, to too short a passage tirne, because of the
swíft-flow characteristics of the I'snorr-fed" Canterbury
rivers.

[he ]-uronths, and. oId.er, larger, outmigrants appear to
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have a higher survivar ratÍo to ad,ulthood_, than the early
fry outnigrants, (Woolland., pers. conm.).

BROITN TROUT

Litt1e is known of the behavíour of brown
Iarge, swift, unstable rivers such as the

trout ín our
Rangitata.

They are a self-naintaining stock, reproilucing in the
rivers anð/or their tributaries. As is the habit with
this species some of the stock wilr remain "resident'l
within the river throughout its rife, being born, rÍvj_ng
and dylng without leaving it, possibly within a qulte
rimlted area. some will ad-opt a migratory habit, either
nigrating within the river from their 'rlivingn area to
suitabLe spawning ground.s, or d.ownriver into the sea
and- back agai-n, 1n response to spawning d.enand-s. (rrre
brown trout, unlike the quinnatr üâx spawn several tlmes
during a lifetine.)

The sea-goi-ng brown trout is not truly anad.romous,
but rather d.iad-ronous. rts sea-going nay sinply consist
of movenent around., and in and. out the river mouth,
feed.ing on the seasonal shoals of whitebait and_ silveries.
ilowever, it has been crearly established from tagging in
past years, that some brown trout und-ertake rengthy sea
journeys fron one river systen to another. For example,
a brovrn trout tagged. in the Ashley River was 'rater recovered
from a butterfish net well north of KaÍkoura. others
tagged- in the Selwyn,/Lake Ellesmere system were recovered.
fron the Rakaia and rivers further south along the coast.

lhe tlme spent at sea will be varj-abIe, weeks, months or
possibly longer, but once mature, it nust spawn in
freshwater íf not annually, at reast each second. year.

spawning tÍne for brown trout is in the autumn and. earry
winter with juveniles emerging from the gravels in spring.
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In spring and early sunmer brown trout are much in
eviilence around. the Rangitata river mouth and in the
lagoon, feed.ing avid.ly on the shoals of whitebait and

silveries. Some are probably spent fish (kelts) which
have dropped. back d.own the river after spawning to
recover conclition on the rich feed.ing available there.

Partícular spawning areas favoured by these fish have

not been id.entifieil. Deep Stream (l¡esopotamia) is a

known spawníng area and, judging fron the sltuatÍon
recorcled. in the Glenariffe Streanrit has a 'tresid.ent'r
trout population, but will also have nn Ínflux of spaïsners

from the maia river, Other tributaries will also provicl-e

spawning and, wherever pockets of suitable gravel occur in
favourable water cond.itions, brown trout, particularly
rrresid.ent" fish, will no d.oubt sparfln 1n the main river
channels and síderunners.

Within the Rangitata system brown trout are wid.ely
distributed., probably in small numbers with ind.ivid.ual
fish fairly weII clispersed., by contrast with the smaller
and more stable Opihi and. i,shburton rivers.

RATNBO1¡i TROUT

Almost all that can be said. about rainbow trout ín the
Rangitata is that they d,o occur since they are taken
occasionally by anglers, mainly on spinning lures of
the kind used for salmon fishing.

Presumably they forn a self-maf-ntaining, "resident"
population, because, as Xet, no sea-going behavÍour has

been reported for rainbow j-n New Zealand waters. (In
thelr native range - the North Pacific Ocean Basin -
some rainbow are strongly anadronous, prod.ucing the
Ìrsteelheadtt runs of angling renown.)

Sirnilar river-clwelling populatíons, seemingly of snall
numbers, exist in other targe Canterbury rivers r such as

the Waimakariri and Rakaia. In the latter rainbow have
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been record.ed. in sna1l numbers entering the Gl-enariffe
Stream to spawn. Rainbow feature frequently in anglersl
catches in the Waitaki system (Grarnoth & Skrynski, 1971)
where their apparently greater abundance, by conparison
with other large Canterbury rivers t is posslbly linked. to
more stable river conclitions and the riverr s associated.
lake system.

Rainbow trout spawn in the spring. Whereabouts in the
Rangitata is not known, but it is probable that, to some

extent, they are nigratory wlthin the river system.

DRIT'T-DIVING SURVE"T

In June 1974 Fisheries Managenent Divisíon personnel
attenpted. to make observations of trout numbers in the
length of river from Peel Forest, d.own to the Arundel Brid.ge

area.

(tn aritt iliving two, or more, wet-suited, snorkel-
equipped., trained clivers, drift downstrean with the
water current, their head.s submerged, record-ing on hand'-

held tally counters any fish seen. For safety reasons
a boat in this case an inflatable d.inghy - accompanies
the divers. It is a technique which has been used. with
success elsewhere (IIard.y , 1971).

Unfortunately the water velocity in this part of the
Rangltata proved. to be too strong and- swift for the
d.ivers to maintaín a steady and. positioned. r'drift'r. In
addition the water was discolou¡ed. nakíng underwater
visibility poor.

No trout or salmon were observecL.
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FACTORS EFFECI]NG TROUT DISTRIBUTTON TN THE RANGTTATA

INVERTEBRATE FAUNA

Our d.rift divers noted- significant Sravel rnovement on the
riffles they passed. over in the Peel Forest,/Arund.el bridge
section. Grave1 riffles are a prime site of invertebrate
fauna production in a trout stream. The invertebrate
fauna is the trbread. and butter't food supply for these
f ish.

The overall character of the Rangitata - swift, unstable,
with consid.erable bed.load. movement - would llnit invertebrate
fauna prod.uctíon to low nunbers of the few species of
mayf lies, cad.clises and snails, ad.apted to this swif t t

constantly-changing environment. By conparison wlth a

stable, high invertebrate fauna-producing streamr the
Rangitata would provicle a linited amount of food- from a
source which also supplies the needs of the native fish
population.

Although the grailient of the river slackens a little as

it approaches the river nouth, and. f iner gravels, sand-s

and sitt become d.eposited in greater quantities, it is
still not a good environment for invertebrate fauna
prod.uction in quantities which would. inerease markecl.ly

its value as a trout habitat. Production wíIl be increased-
to a degree, and. this, coupled. wlth the abundance of
estuarine forage fishes, probably accountg for an increase
in numbers and the size of trout in the lower reaches
of the liver.

COVER

iflhen food resourees and spawning are not liniting factors,
cover becomes an important feature of trout d.istributlon.
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It can take the form of vegetation on the ba¡rksr or growing

Ín the water, pools, etretches of d.eeper water, rocks or
larger sto¡.es forning l-ess swift water areas on üheir
d.ownstream side, or even the wínd.-ruff led surf ace of the
weter.

In general the Rangitata river channels are open lqith
shelving beaches and littIe, if ânyr vegetative cover
either on the banks or ín the water. Pools tend. to be

few in r.umber and. inpernanent ln form - with the exception
of the pools on the rock-bound. stretch of gorge. There

are cleeper water Ìrrunsr in many places and.r particularly
above Arund.el r rocks and- large stones.

TROUT STOCK SUMMARY

All things consid.erqd., it would. be unreasonable to erpect
a clense r or even moderately d.ense, trout pOpulation
throughout the length of the Rangitata. On the other hand

it d.oes seem to provide a useful quantity of brown trout
in the lower tiver/La1oon/îiver nouth area for a number

of anglers.

ABUNDANCE OF TIIE ACCLIMATISED FISfl STOCKS OF THE RAIIGITAIA

This is an area of very little knowled.ge, except that in
the case of quinnat salmon counts have been mad.e, for a

number of years, of numbers of spawning fisht and- theír
redd.s I op nests, in the Deep Stream systemr (Mesopotamla) .

The record.s are given below (Hard-y, 1974)z-

TABLE 2 SPAWNTNG SALMON NI]IIBERS IN PART OF DEEP STREAM

SISIEM - MiESOFOTAMIA (TRAP STREAI/I)

5 June 1971.
+ Section 1

f irst brid.ge.

CaIn and. sunnY.

from upper limit of spaqrning d'ownstream to
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Section 2 from first bridge d.ownstream to second. bridge.
section t from second. brid,ge d-ownstream to junction w1th
Scour Strea¡n.

(N.8. * These 7 sections form only part of the
Deep Stream spawning systen surveyed on other years.
llherefore the figures given below are indicative of
spawning abundance in a smaller ind-ex area an<1 not of the
Deep Strean systen as a whole.)

Section Redd.s Live Salnon Dead Salmon

0ne

Two

Three

TOTAL 219 101

64
66
B9

20

54
2g

20
27

56

10,

'Ihe Technical Field. Servlce, who have surveyed- the system
for a number of years, have made avaílable the followlng
figures of surveys on this stream.

Year Reilds live Salmon Dead. Salnon

t June
17 June
21 June
26 June
1l June

1l iViay

1962
1963
1964
196'
1966
1967*
1968*
1969
1970
1971

415
42

21

11

94

No survey
116

,62

64'
+17

t79
7r7
464
627
409

202

58+

192
228
172
47

269

152
441

* (N.8. In these 2 years a separate count for this
stream was not record.ed-. The fi-gure for the number of
reclds is a percentage estimate for this stream d.erlved.
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from the spawning counü for the whole Deep Stream systen. )

The Technical Field Service consid.er that consíd.erably
more fish use Trap Stream than the figures indicate.
Two or three surveys have been nade each year and- in
between surveys earlier red.d.s become covered. with algae
and. therefore may not be record.ed. as fresh red.ils in a

Iater count. lhey note that from 1969/70 f,he available
spawnÍng area in other streams in the system has become

less and. this has probably caused. salnon to nake more

use of Trap Stream.

COMMENT

Frorn the above record.s it can be seen that the 1971

spawning season in Trap Stream was one of the lightest
so far record.ed,.

This information, while it d.oes give an ind-ication of the
relative abund-ance of quinnat salmon ín the Deep Strean
system fron year to year, ís subject to límitations in
its use and. should not be taken to be the actual or
total number of salmon spawning in the Deep Stream system

in any year. Its relationship to salmon numbers r or
spawning elsewhere in the Rangitata systern is not at all
clear. Recently sinilar counts have been cond.ucted. in
the Deep Stream (Erewhon) area of the riverr and. these
ind-icate numbers comparable to parts of the Deep Stream
(t'Íesopotanla) system. (Table r)

TABI,E , SPAWNING SAIMON NUMBERS IN THB DEEP STREAM

SYSTEIII - EREWHON STAIION 1

27 May 1977. C1ear but breezY ð-aY.

Section 1 - from opposite Ski Field Road-

approxinately '1 .5 miles d.ownstream.
to a point
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Sectlon 2 - fron the end. of Section 1 for a further
1.! niles downstream. (iV.g. these sections will be
more closely marked. for next season. )

One

Iwo

TOTAI,

58
t,

9'

44
12

,6

27

'B

65

COMMENT

I This area was first
Canterbury party in the
would. not be conparable

surveyed. by a University of
1950's. Their survey sections
to the above.

Anglers' catches of trout and. salmon, as record-eil in
the varlous angllng d.iary schemes operated in past years,
(Graynoth & Skryznski , 197r) and. in the survey d.iscussed.
later in this report, provi-d.e too few data to use as a
reliable inclicator of abund.ance.

It would- seem unfitefy, consid-ering the size and- character
of the Rangitata, that any practlcal investigation -
except the examination of consistent angllng suecess
reeord.s over a period- of years - could" be made which
would give any meaningfuL estimate of trout abundance.

llechniques, based mainly on
for the estination of adult
Rakaiar rrrây, in the future,
be mad.e of the abund.ance of

aerial eounts, beíng developed.
quinnat salmon numbers in the
enable seasonal estinates to
this species in the Rangitata.
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THE RANGTTATA RIVER FISI{ERY

FOR NATIVE SPECTES

Some físhing by rod. and. Iine is d.one around the river mouth
and. its ad.jacent beaches for marine and estuarine species.
Surf-casting is popular.

The most inportant natÍve fish fishery is for juvenile
whitebalt (G. maculatus) as they run Ínto the river in
shoals fron the sêâ. They are caught, in a regulated.
season lasting from Septenber I until Novembet ,O, in
hand.-held. scoop netsr or wlre-mesh set nets.

fhis is a popular and. useful recreatlonal fishery enjoyed
by nunbers of peopJ-e (see Table I in the section on
recreationaL survey). Catches are highly variable anil
fishing ís affected. by the leve1 of the river d-ischarge.

FOB ACC],IMATISED FISH

Sea-run quinnat salmon and- brown and. raÍnbow trout are
utilised. solely in a recreational rod.-and-line fishery.
The angler requires an annual licence, which is issued.
for a fee by an acclimatísation society.

|lhe fishing nethod.s permitted-, the lures which nay be

used,, and the size and number of fish which may be taken,
are controlled. by regulation.

The d.aily bag linit is 1, acclimatised. fish, of which
not more than 4 may be quinnat salmon, and- not more than
12 nay be trout. llrout and. salmon may not be less than
10 inches in length when taken.

The open season for acclimatised. fish begins on October
and end.s on April 10, with the following exceptions:-
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In the months of March and April fishing is prohlbited-
Ín (a) lynn Stream and- its tributaries;

(b) fn the Rangitata Gorge, from Boundary Creek
upstream to a wb.ite marker post at the west
end. of tbe Gorge;

(c) fn the head-waters above white marker posts sited'
about 1 nile below Forest Creek.

These prohibitions are a conservation measure to protect
quinnat salmon approaching spawning.

The pre-Christmas months are almost entirely the preserve

of the trout fishermen few sea-run quinnat are avaílable
to be ca.ught. However, fron January on, sea-run quinnat
begin to enter the river nouth ín numbers, anil angling
interest then centres on these.

(lU.g. IVjore detailed information on the trout and. salmon

fishery of the Rangitata will be found. in the recreational
activity/angling activity surveys discussed- later in this
report and- in Graynoth and' Skrzynski, 1971, and 9glgg!þ'
1974.)

RIVER NúOUTH IIUT SETTIEMENTS

A feature of the Canterbury rivers is the hut settlements
which have grown up over many years at their river mouths.

StartÍng out as basic hut accommod.ation for overnlght or
short-term shelter for fishermen, some have become sma}l,
self-contained-, serviced tor,¡rnships with permanent

residents. Others have retained. their Seasonal-use
character and are occupied, occasionally at weekends t oll

holicLays, in the salmon or r¡¡hitebait seasons or, whenever

the recreatÍonal needs of the Owners d-enand.. Many are
family holiday centres for a variety of recreational
pursuits.
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'üithout exception these settlements are neat, welr-ordered.
and- in nany cases have cottages of a stand.ard- substantially
better than the worcl 'rhut. implies. some wourd, not disgrace
a suburban street in larger centres.

The ad-mlnistration of these settlements is accomplished.
in severa-l ways; some by local bod.y control, d-omaln boards
and- a fevr by acclimatisation societies as fishing viltages
uncLer the provisions of the Fisheries & 'iv'ildlife Actg.
O.flten the d.aily management of the settlenents ís conducted_
by associatíons of the hutholders who provid.e and_ maintain
anenities and- generally oversee the ínterests of the
communÍty.

These settlements can be regarded- as assets to the d-istricts
where they are situated. They provid.e revenue for the
local body in the form of property rating and fees for
services (electric poürer, water, rubbish disposal etc.) and
bring into the d-istrict sometimes large numbers of people who
purchase goods and services fron the surrounding business
community.

Their value as places of recreation for people is hard.er
to assess, but jud.ging from casual- observati-on on the use
mad-e of th.en, it 1s considerable.

At the tine of this report the two settlements either
sid-e of the Rangitata river nouth had. the foJ.lowing
valuations on their respective county council property
rating lists ¡-

TABLE 4 VAIU¿,TIONS OF RIVER Iv1OUTII HUT SI'ìTTIEMITNTS_-19Z!

I{ut Settlenent - North Side
$

Landvalue = 4O00
Improvements = 89 610

Capital value = 91 610

(Market value of 81 huts (at $, OOO each) estinated at
5243 ooo. )
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Hut Settlement - South Side
$La¡d.value = , O0O

Improvements = 66 9rO
Capital value = 71 95O

IOSS OT' M]GRATORT FISHES TO THE RIVER BY WATER ABSTRACTTON

fn this context the fish autonatically brought to mlnd. 1s
the sea-run quinnat salmon. Very little thought is ever
given to the loss, to the river, of the other fishes, both
trout and natÍve species, which might result from water
abstraction.

As discussed earller, a number of these species 1s
migratory to some extent, during their life history and.

are likely to be effected by water abstraction. tr.or exampre,
it is well known that the R.D.R., and its connected.
irrigation race systerns, harbour stocks of brown trout.
The inference is that they have found theír way in through
one, or more, of the intake points they were not
artíficially planted there. SimÍlarly there are stocks of
native fishes (Uu11íes and eels for example) in these
waterways.

To say that these fish are lost is perhaps too strong a

term. Techaically they are removed- from the parent river
populations¡ and. may be physically lost when parts of the
race systen are dríed- out, or when water is turneiL out
onto irrigated pad.d-ocks. Certainly the trout are a loss
to the fishery because angling is not encouraged- in the
40 nile-long maj-n canal, and the sub-systems of irrigation
races d.o not lend- themselves to angling.

But on the other sid.e of the coin, it is probable that
these populations wouÌd- not have materially ad.d.ed. to the
stocks in the parent waters because of the population
liniting factors earlier discussed, and, only exist because
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the construction of the race systern has artifically
provid.ed. newrand. ad.ditional, water areas for the species
to spread. lnto. Trtro other factors must also be consid.ered,;
one ís that not all the water taken into the R.D.R. systen
is used., in season, for irrigation - variabLe amounts are
'rwastedrt back into the Rangltata, ilinds and Ashburton and"

presumably físb. go also; the second- is that as a result
of this "wasting" (and, tb.e use of water for power
generation at Highbank) there is a redlstribution of fish
into these waters and the Rakaia.

However, there is even less positive infor.mation available
about trout and native fish loss by abstraetion, than there
is about quinnat salmon. At Least the outlines of the
two annual salmon mJ-grations (juvenite and adu1t) are
fairly clear and able to be und.erstood. in some relatíonshíp
to other events.

It would. be foolish to suggest that water abstraction d.oes

not pose a fisheries problen. ft does, and although no
intensive stud-y of the problern has yet been und-ertaken j-n
Canterbury rivers, there is enough infornation available
from overseas, where nigratory flsh/water abstractlon
relationships have been closeLy stud.ied, coupled. wlth
scattered. observations mad.e locally (Boud. and. Eld.on, 1959)
to d.emonstrate that where water abstractj-on takes place
at a tine of fish nigration, a problem is created. - unless
steps are taken to prevent it!

ft is not intended in this report to try to enumerate the
possible loss of nigratory fish to the Rangitata by water
abstraetion. rlhe writer carried out a hypothetÍcaI
exercise (Hardy | 1972) to try to estinate the loss i-nto
the R.D.R. of downstream-migrating quinnat salmon during
1967/68. Simílar exercises could. be attenpted. for the
later years for which flow and- i-rrigation draw-off d.ata
Ís now available, but they would serve littIe point until
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eTr-ough field research is carríed- out on the fisheries
aspects involved., to val-idate the conclusions drawn.

However, it is pertinent to agai-n d.raw attention to the
facts that (a) the R.D.R. abstracts from the Rangi-tata
all year round, (U) at times it takes the major portion
of the natural- flow of the riverr (c) quinnat salmon

migrate twÍce-yearly past its intake, (d) tfre i-ntake (as

are other smaller intakes frorn the Rangitata) is unscreened
to prevent the ingress of fish, (e) d.uring the
irrigation season an j-ncreasing amount of the water
abstracted is turned- out onto irrigated pad-docks, and

(f ) numbers of ad.ult salmon enter the system and are
tost to the fishery and- most probably to the breed-ing
populati on.

The records of the Ashburton Society field- officert
published- Ín the Society's annual reports, of numbers of
juvenile salmon salvaged annually from the Glassworks
Hole, Ashburton (tfre terminal point of one lateral in
the irrigation system) and-, with the assistance of M.rÃr.D.

race staf f , from various d.rops in the races at the end- of
the irrigation season, give a minimun ind.ication of the
extent of the problem. (taUte ,)
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Year

4,

TROUT & SALI!,{ON SALVAGE ]If TIIE Á.SI{BTiRTON COUNTT

TRRTGATION SCHEIV]ES

i[o. of tr'ish Source

196'
1966
1967

1968
1969

1970
1971

1972

1971

1974

B€'1 (trout & salmon)
t 406 salmon
4 610 (trout & salmon)

2 690 salmon
17 060 salmon

\To report
, 212 juvenile salmon

10 adult rr

480 brown trout
6 rainbow trout

27, (about 5%

t 5O0 brown trout)

4 ,100

1 672

700
600 trout & salmon

1 000

tOO juvenile salmon
100 il rr

22OO n rr

!!O brown trout
25O . rr

7, irrigation race drops.
irrígation race.
I{ind. River and irrigation
raees.
irrigation races.
Ealing and Lynd-hurst
irrigation schemes.

Cracroft and Lynd.hurst
irrigation schemes.

ll

il

il

il

ll

il

il

Ìt

1l

Rangitata race lViontalto
ilGrassworkstt IIoIe
(lshburt on)
Lyndhurst scheme

Cracroft il

r,y.,¿i',r""t ::

ttGlassworkstr hole.
Cracroft seheme.

Lyndhurst scheme.
ttGlassworkstt hole.
Cracroft scheme.

I-,yndhurst rr

(N. B. The

number of
maj ority)

"Glassworks't hole is
fish salvaged- is only
of fish present. )

d.ifficult to
a proportion

net, and. the
(possibly the
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Reference has alread.y been nade to the role of the R.D.lì.
and- the lrrigation systems in provídlng some additional
habitat for fishes and in effecting their redistribution
to other river systems. Migrating quÍnnat salmon would
be most influenced., in the writer's view, by the operation
of these factors. It is considered that a probably slower
passage of juveniles through the race system wouLd., where
bhese f ish are safely returned- to a river by "wastingr',
improve their chances of survival to adulthood-.

The red.istribution of downstream-migratlng juveniles
originating in the Rangitata to the l{inds, Ashburton
and Rakaia rivers, has some significance in the return
run of ad"ult f ish to these waters; nost noticeably to
the tailrace of the Highbank power station when its
operating pattern resuÌts in an attracting discharge at
the time of a consequential ad.ult return run. The
attractioa is consid-ered, to be the functíoning of the
salmonrs "homing" instÍnct sensing the 'rwaterpathrr leading
back to its natal water in the Rangitata.

(See CunninHhan , 1972, f or the record of ad-uIt quinnat
salmon saLvaged. from Highbank, between 1950 anil 1962.
They have also been salvaged- from there over the past
1 years. )
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RECREAT]ON/\T USE OF IEE RANGIIATA RIVER - 197'174

SURVEÏ

A survey was made by the field- officers of the two societies
of the recreational activity on the river between october

1971 and April 1974. Its purpose was to ascertain the kind

of recreational use mad.e of the river ancl to try to gauge

the level of activitY involved.

SURVEY i\ÍETIIODS

The period selected (the angling season) totalled' 212 d-ays'

C1early it was beyond the resources of the societies to
surrrey the river every day and it was decid-ed- that ,2 d-ays

(2r.O% of the possible days) spread over the period, would'

be a reasonable target to aim for.

Six survey zones v¡ere established. (figure 2). These Ïsere:-

Zone A the whole river nouth,/lagoon area ' upstream to
a Line d-rawn across the river joining the Orton -
RangitataMouthRoad'and-theHlnd.s-Rangltata
lf outh Road.

zone B fron the top of 'zoîe A upstream to the state
HighwaY No.'1 bridge '

zone c fromthe s.H.1 bridge upstream to the .A.rund'e1

brid-ge.

Zone D from the Arund.el brid.ge up to the confluence

with BoundarY Creek'

Zone E from Bound.ary Creek upstream to a line d'rawn

across at the Potts River confluence'

Zone ¡' fron the Potts River upstream (principally on

the northern size to the I{avelock - clyde rivers
junction.
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Fþure 2.

RANGITATA RIVER,
showing sampling zones
and locatities discussød.

0102030

" Deed

4
R Rang¡ tata

\Gorge

Stm

Peet Foresl ¡

"#t

Ar

n
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Fishing lutf Rargitata River
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In planning the survey some assumptions had. to be made.

These were:-

(a) that it would- not be possible to survey the whole river
on any survey day

(b) that it would not be posslble to stud.y the recreational
activity over a whole day

(c) that Zone A would. prod-uce the main activity

(d) that activity would- decrease as one progressed- up

the river, and.

(e) that most activity would- occur d.uring weekenil-s and'

holid-ays.

(tfrey were based- on the experíence of the field officers
who, over many years, had d.eveloped a comprehensive knowledge

of the river, )

The final plan provid,ed. for 2 zones to be surveyed on each

of the ,2 days i Zone A (always) and. one other. The

frequency on whích any zor,e was surveyed d.epenile<l- on a
prior estinate of the likely activity there and, as a

result, some zones ì¡iere surveyed, less frequently than others.
An atternpt was mad.e to rand-omize these zones. 'Iable 5 shows

the frequency with which tb'e zones were surveyed'.



TABI,E 6

Zone No. of Surveys % of Total" Survey Effort

A

B

c
D

E

F

52
20
1+

10

,
7

50.Ut'o

19.A/o
1t.ri/o

9.7/o

,.o/"
1.O%

104 100.o%

The ,2 d.ays avallable for sun/eys were subdivid-ed- in the
ratio of 26 weekenil d-ays , 4 publíc holid.ays , 22 weekd.ays.

Since the survey could not begin before October 22
(Labour Day) onJy 191 days comprísed. the overall period",
instead- of 212 d,ays if the survey had. begun on October 1

(opening d.ay of the angling season). This meant that the
26 weekend- days represented ,O!i' of the avallable weekend.

days; the 4 public holidays 5O7i, of those, and- the
22 weekd.ays 17tL of the total weekd.ays. The ,2 survey
d,ays were d.istríbuted anonpç the monthly period-s as shown

in Table 6, with more being allocated. to January, February
and. March (nonths of pSreater antlcipated. activity) than in
the other months.
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DTSTRTBUTION OF SIIRVEY DAYS X ftiONTH AND ZONETABLE 7

l/Tonth
Kind. of Day

.¡/eekend Hol-id-ay Eeekday
Surveyed- Zone

A Other

October 1971 c

B

A

A

November 197, A

A

A

B

D

1

¿

December 1971 B

c

D

E

¿ A

A

A

A

January 1974 1

1

1

1

1

A

A

A

A

A

B

D

E

-[

February 1974 2

1

1

1

I
2

1

1

A

A

A

A

A

B

D

E
n
ll

B

c

D

E

A

1r

A

A

I

1

1

4

2

1

Ularch 1974

April 197+ A

A

A

A

B

c
D

F

+TOTAL DAYS 26 22
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AI1 the tlays of the week vlere sampled and , so f ar aS r,¡Jas

possible, the times of the clay a 7'orIe was to be surveyed.

were to be varied with the hours of d.aylight.

The field officer $,as to observe the activity in the zone

on a single pass through it, either passing up or dor¡ntr

but not both. Ilis observations luere recorded on special
forrLs designed f or the purpose (appendix A).

ANALYSIS

The d-ata collected have been analysed" in simple form. No

statistical testing of its validity was attempted. It is
a single Seasonrs observation and more surveys woultl be

need.ed, probably in a different form, to give statistically
reliable results. No correctíon of the bias resulting from

the survey design was made.

RECREATICNAL ACTTV]TY SUIìVEY RI]SULTS

l3earing in mind the comments above, the following results
relate only to the recreational- activity observed in a

partlcular zoÍLe, ât a particular time, oil a particular
day. They cannot be said- to identify and measure all the

recreational activity which took place on the Rangitata
between October 19?t and April 1974. However they probably

represent reasonably well the kind. of activity undertaken,
anrl the pattern of it through a season (since they tend- to
support other casual observatíons). The level of activity
recorded mâJr or may not, bê typical of a Rangitata angling
season because there are many unmeasured- factors which could

influence thís (e.8. a good or bad sea-run salmon seasoni

frequent flood.s and freshes, oI extended period-s of low,

clear river flow). ft was probably not an atypical season

(.s a consensus among the personnel ensaged) but there is
no real way of judging this at present.
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The progratnme specified. for the survey was not in the

event strictly ad.hered. to. For various reasons a few

observations were missed. out for particular days. These

were usually mad.e up on another sinilar day during the

month and. two or three extra observations (not includ'ed-

in the plan) were made. one public bolid.ay planned-

(Labour Day) was missed. and resulted. in a 7U/o effort for
thís group instead. of the 5A/o Intend.ed-. On two occasions

when the secondary zoÍLe was surveyed before zone At the

river was found. to be in high flood and the weather bad';

zone A was not surveyecl, but has been assumed- to be a

nil activitY return.

Tn general the planned. programme was follov¡ed- fairly well

and the total 0bservations mad.e were cl0se to the intend-ed'

number. since the variations were small, and of little
consequence, the results are expressed, in the terms of

theoriginaloutlineforthesakeofsimplicity.
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ACTIV]TY ]N ZONES

Nine kind.s of activity were classífied. These and- the
number of persons engaged in these activities in each zone

are shown ín Table 8.

IABI,E I NO. OF PERSONS II\T EACH ZONE ENGAGED IN õPECIT'TED

ACTIVITIES ON STIRVEY DAYS

ActivÍty No. of Persons Within Zone

ABÇDEF
Total % OveraIL

.A.ngIing *

I'ishing*
Onlookers *

vVhitebaiting
Boating
Swimming
Picnicking
lltaIking
Unspecif ied.+

1994 1r4 
't46

116 16 10

106
41

2+4
99 22 60

872
1t4

56 12

?61

2250
46

184
106
117

28

181
89
44

69,1
1.4

11.8
7.'
1.6
o.9
,.6
2.7
1.+

2784 zot 1O1 141 1 = tZ45 1OO.U/o

(* A distinction rrvas mad.e between anglers físhing for
acclimatised. fish ("ang1ing") and for native species
("fishing"), The onlookers record.ed were associateil with
these two fishing activities.

4I Boating concerned in canoe slalom championships. )

Obviously jud"gernents had. to be made by the field. officers
of the kind. of activity they wer'e observJ-ng and into which
category 1t should- go. In the main these were fairly clear,
but in the case of the persons in the unspecified.+ category
no specific activity could be assigned- to them. Since
they comprised" men, Ìvomen and- child.ren anil could not be

associated with any v/ork activity, they have been record.ed.

as a recreational activity.

1t
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Zone A accounted for the major part of the activity
obsetved.

TABLE 9 TIII' FERCENTAGE OF A,CIIVITY FOR EACH ZONE

Zone A B5,B%

Zone B 6.2y'o

Zone C 5.1%
Zone D 4.4'/o *

Zone E O.+%

Zone F O.1%

100,a/o

Although this was influenced- by the pattern of survey, it
indicates a rapid.ly-d.ecreasing trend- of actÍvity aïuay

from the river mouth upstream.

(N.8. * More than half the actlvlty observed in Zone D

occurred on one day, and. was concerll.ed with a canoe slalon
ehanpionship. )

During the survey it was observed. that angling and fishing
were pred-oninately ad,uIt male activitíes t although vúomen

and chililren also took part. In all zones adult males

comprised 85?'", women 67å and- clni-l:dterlr 9/o of the participants.
In Zone A women (42%) and. chilclren (VY/") macle up the bulk
of the onlookers.

.aÐwr-mmlng çmarnly in Zone A' and. a little in Zone B) was

largely a child.renrs activity. Picnicking in the lower
three zones was a fanily-group activity.
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ZONE A RIVER AND "ì,TIEATHIIR CONDITIONS

During the ,2* days surveyed. the river was in flood on

4 occasiotls, 1n fresh oî 7 more and- was jud-ged- to be

normal or low on 79 d.ays (* 2 survey days - no recoril).
Since water clarity effects fishing a note was mad-e of
this factori on ! d_ays the river was judged, d.lrtyr or
14 days as being coloured" and. for the remaining 29 days

1t was clear (4 survey days - no record).

Fine weather prevailed- on 20 daysr or 15 more it was

partly cloud-y, on 11 overcast, and' it was raining on

4 d,ays . on 68% of the d.ays the wind was up to breeze

strength , 1?/o were calm and ZU/o Ìvere unpleasantly strong
or stormy (2 d,aYs - no record-).

For 88% of the d-ays when the wind- was noticeable it was

fro¡n the sea, predoninately north-east 5T/o, south-east t1%.

Nor-westers occurred- on , days (12%) and no sou-westers

were noted.

TRANSPORT ÄND ACCOMMODAIION

1287 motor cars were counted associated- with recreational
activlties, over 50 d.ays (on 2 d-ays no activity was

record.ed-). By f ar the greatest number of these were in
zone A (ro++). (Although tb-ese are ind.lviduaL motor car
sightings, some would,, of course, be the same car sighted
on more than one occasion. ) In Zone A this is an average

of about 20 cars per survey day. In fact, the greatest
numbers sighted on any one day were 6? (February 9 1974)

66 (February 14 1974).

Except for the canoeists in Zone Dr boating was confined'

to zone A; their use being pred.oninately to provide

transport and- access fron the two hut settlenents d'own and-

across the lagoon to the river mouth. Child'ren were often
seen boating . zor:|e A boat sightings totalled. 274; an
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average of about 5 boats each survey day.

Zone A contains two hut settlements (predoninately
short-term recreational accotnmod.ation rather than
permanent resiÖences). (Fuller reference to these
settlements is made in another section. ) The larger
settlexoent is sited near the river rnouth on the north
sid.e; the other is sinilarly situated. on the south. Each
provides, as well as huts or cottagesr canpíng areas with
facilities for tents or caravens. fn these areas a totaL
of 1! tent camps anc[ 1109 caravan sightings were mad.e on
the ,O survey d.ays when activity was record.ed.. (As with
the motor cars, the sâme canp or caravan would. be sighted
on more than one occasion) îhis gives an average, per
survey day, of about 2t camps or caravans. The greatest
numbers sighted. on any one d-ay were 68 (February 14 1974);
61 (February 2, 19?4).

Zone D with the PeeI tr'orest
cnnoe slalon chanpionshlps
2t camps) was the next most
Snall numbers were record.ed
C, E and F.

Park notor camp and the
(February I 1974, 71 cars,
used- f or camp ing/ caravanning.
in Zone B, but none Ín Zones

Figure 12 shows the Ievel of recreational activity throughout
the perlod. surveyed.r âs reflected by angllng activity.

RECREATIONAL USE SUMMARY

It is quite clear that Zone A (ttre river mouth, the
lagoon and the hut settlenents) was the focus of
recreational activity on the Rangitata River in the period..
The survey shows that angling is the chief recreational
aetlvity by a large margin, and- that the majority of the
other activities in Zone A are closely associated. with
this.
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In the 1971-74 survey recreational activity rapid-ly
d.eclined. upriver from Zone A. In our view the river
above Zone A is suiteil to angling over most of its lengtht
to picnicking around. the road. brid.ges adjacent to the
PeeI Forest motor camp, and where there is road access
(road. access is linited.). ft is not suitable f or
swimrning in the usual sense (our ilivers found some

d.ifficulty in snorkel d.rifting a specialised- kind. of
swinming) because of the water velocity, but is suítable
for boating with specialised- swift-water craft
(inflatab1es, canoes¡ or jet boats). (None of the latter
were record-ed in the upper zones Br Ct Dr E & F during
the survey. )

fhere is possibly a potential for angling over longer
stretches of river between Arund.el and Zone Ar where

land. access is generally poor, by the use of inflatable
craft to float the ri-ver.

RECREATIONAT-, ACITVLTY - ANGIING

While surveying the river for general recreational
activity the field- officers obtaineil some specific
information on angling activity. Qpportunitles for this
were limited. since it was subord.inate to the main task.
The ínformation was record.ed. during intervlews in the
field on forms d.esigned for the purpose (append.ix B) anfl

later transf erred to ed-ge-punched card-s f or analysis.

RÁNGITATA ÁNGLER ORIGIN

lVe were Ínterested. to learn whether the anglers fishing
the Rangitata $/ere local- or came from further afield-.
2O1 anglers were intervler¡¡ed and 99 (a9.T¡b) came from
the South Canterbury d-istrict, 46 (21.A)L) fron the
Ashburton district, 17 UB.Y/") from North CanterbufJr
10 ç5.O%) from Waitaki Valley and the renaining 9 g.r%)
were mad.e up of t from ùIel1-ington, 2 from Otago, and' 1 each
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from Nel-son and the lVest Coast districts. Two were
Canad-i-an visitors.

Based, on this sarnple the indícation is that angling on
the Rangitata River i-s prinarily an activity for local
anglers from the two adjacent society districts (1+,
anglers or 7?-.571). The najority of the remainder cane
fron other South. Isl-and d.istricts (51 anglers or 25.r%)
and, most were from d-istricts where there are salmon
fisheries (49 anglers or 24.r%) and only j anglers
(or Z.r?i') were visitors from the North Island. or from
overseas.

Graynotþ and- Skrzynski (197r) estimated. that about 1O/"

of tbe fishing effort in the Ashburton d.ístrict was from
visitlng anglers, mainly from liouth and. North Canterbury;
they were estimated to account for 2U/; of the fish
caught. In the South Canterbury district visitíng angÌers
were estimated- to catch 10.O% of the fish taken. Anglers
living in these two districts were estimated- to spend_

at least io.o1'o of their fishing tine outside their ou/n

d.istricts, Boud, (1957) arso reported on angling activity.

The information suggests to us tbat while there is a
substantial core of rocal angling effort on the Rangitata,
the river also provides numerous angling opportunities for
th-ose from other d-istricts. rn conmon with other Canterbury-
Otago 'tsnow-fed,'r rivers where there are sea-run quinnat
salmon and. brown trout, the Rangitata is utilised., not only by
local anglers, but by significant numbers of anglers with
a wi-d.e-ranging d-istribution of origín.

QUINNAT SAI,MON ANG],ING \TERSUS TROUT ANGITNG

The question was askeÖ of each angler interviewed., "was
he, or she fishing for salmon or for trout?r' 15, ç77.ú/á)
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said. they ïvere fishing for salnon; 46 (27.U/') were fishing
for trout. This result is probably influenced by the date

of the interview and the zone in which the angler was

fishing.

It has been shown 1n other surveys of I'snow-fed" Canterbury

rivers that lnterest in the earlier part of the season is
on trsea-runtt or tllad.romous brown trout angling, and- later
in the season, the emphasis changes toward-s sea-run quinnat

salmon. (Boud, lgr}) (Doushertv & Cudbv, 1965-66)

In this survey each angler interviewed leas asked. their
preference, salmon or trout? tltable10 is the result.

TABLE 10

18 ç9.ü/")
6 (t.ü/;)

?1 ç75.U/i,)
19 (19.U/")
6? ç11.U/o)

ANGTER IAEFERENCE 0F [Ro]J! 0R S4!¡4QN--F-ISIITNG

had a
ilil

1OÙ)/, preference for salmon
r rt It trout

7rr/" ', 't salmon
rr rr il trout

,O/\e/" tr I' both trout and- sal-mon.

utl

llll

ilrl

Despite the clear margin shown in favour of quinnat salmon

ia the kind of angling being d-one by the 2o1 anglers,
personal preferences ilo not so clearly inclicate this.
Notwithstand-ing the preferences expressed-, it ís a fact
that 1f1 ()O.U/") of the anglers had. threadline (or spínning)

tackte, more suited tO quinnat salmon or rainbow trout
than brown trout fishing. All the salmon they caught were

caught on threadline tackler âs well as the only two

rainbow trout caught. The latter were taken by professed-

salmon fishernen in Zone C. All the brown trout taken by

this group of anglers were taken on a wet f1y or feather
lure.
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DISTRIBUTION OF ÄNGLERS ON IHE RIVER

The distribution of the 2O1 anglers interviewed- is shown

in [able 11, although this information is biased. and

affecteil by the survey d.esign.

rABLE 11

Zone A
Zone B

Zone C

Zone D

Zone E
Zone F

DISTRIBUITON OF AIVGIERS II{TERVIE'I,{JEÐ BY ZONE

149
jt
10

9

2

(74.i/")
(1r.4%)

ç5.o'/")
(4.5%)

(1.U/") (our two Ca¡ractian visitors)

This reinforces the view that Zone A is the mosÙ important
angling area, and that angling effort sharply d-ecreases

up the river. Às d.escribecl in an introductory section nost

of Zone E and. all of Zone !- is closed. to angling at the
end of February.

ANGIING EFFORT AND CATCH DURTNG THE SURVEY

No attenpt was made to determine the total angling effort
and. catch on the Rangitata river during the 1971-74 angling
season (October 1 to April 11, with the exceptions noted-

earlier). At present this is beyond the resources available
to us.

Figure 12 shows the level of angling actÍvity observecl

during the survey d-ays. From this it may be posslble to
gain some inpression of the total effort over the season'

but even so, it would be d.ifficult without a properly-
progxammed. survey, d-esigned. for tþe purpose, to assign
numerj-cal values to it, or to compare it with any past season.
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It is generally accepted. by those who are able to make

jud.gernents relative to other seasons ' that the 1971-74

angling season on the Rangitata was a poor one.

Of the group of 2O1 anglers interviewed. most had- no

success. No linit bags of either quinnat salmon or trout
were record,ed,. (f¡.e d-aily bag linlt for salmon is 4t
and. for trout 12). The 2O1 anglers caught 1, acclimatised
fish amongst then z 20 were sea-run quinnat salmon,

11 were brown trout and. 2 were ralnbow trout.

llo catch this number of fish the anglers put j-n a total
of 620.2! hours; this averages out at 17.72 hours per
fish. ft has been shown in many sinilar surveys here and.

overseas, that salmon are caught at a much slower rate
than trout: in the 1971/74 Rangitata season our interviewed-
salmon fishermen caught one salmon for every 24.+ hours
expend.ed. in angling, and. our trout anglers caught one

trout for each 8.8 hours erpend.ed..

C¡.TCH RATE COMPARISON W]Ti{ EARIIER INI'ORTV'IAIION

The catch rate for salmon and trout of 17.72 hours per
fish is much slower than Graynoth ancl Skrzvnski (1971)

record.

1962

1967

197' 7+

2.86 il tr

17.72 " "

tr'or the inilividuaf species the 1971 14 calcln rate of the
2O1 anglers was much slower than previously record.ed.. .An

approximation would. be between '10 and, 1l hours per salmon

and- from 1 to 4 hours per trout- The 1971 /4 figures

1.1, hours per f ish (161

and.

" (85
and-

', (2O

and-

salmon, 248 brown
'16 rainbow trout)
salmon, 10+ brown
1 rainbow trout)
salmon., 11 brov¡n)
2 rainbow trout)



64

may be a reflection of the ability of this particular
group of anglers, but is more l-ikely a confirmation of
the previously e:rpressed view that it was a poor angling
season.

FACTORS EFT'trCTTNG AI{GLER EFFORI AND CATCIT

Factors contrlbuting to a poor season would be chiefly
(a) poor river cond-itions : - i closed. river mouth,

ii d.irty or d-iscoloured-
f1ows,

iii prolonged- low clear
flows r or

(U) lack of trout ol salmon to be caught.

CLOSED RTVER MOUTH

On all the days Zone A was surveyed. the ri-ver mouth was

reported to be open. On 11 survey d-ays the cond-ition of
the mouth was jud.ged. "goodrr, on 6 days 'rf air" , and on

7 d-ays "poor". (there was no comment f or the remaining
6 survey clays ) .

We have no other report that the mouth was closed- at any
time during the 1971-74 seasonr so it would seem this
presented no serious fisheries problem.

The Rangitata river mouth does close on occasÍons. It
was reported to have d-one so for a brief period, of hours
in April 1971, ât an esti-mated flow of 8.1 cunecs
(tOO cusecs). Seeningly total rnouth closure is a¡
uneommon occurrence of brief duration. However rlver
flows 1ow enough to create the possibí1ity of the nouth
closing are less likely to induce sea-run salmon to enter
the river, particularly early in the season. A low river
flow and- a strong sou-westerly combj-ned. would. tend- to
red.uce if not close bhe river mouth.

A contributing factor to a poor mouth, other than a low
river d-ischarge, would be the position of the mouth. The
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width of the river channel at the coast is about 2.6 km

(¡OOO yards). A loose, permeable gravel bank separates
the ríver and. the sea. The position of the nouth wanders

over this 2.6 km front from year to year, and even during
a year. If the river develops an outl-et through the
gravel bank more or less straight out in a d.irect line with
its f1ow, then even a comparative snall d.ischarge will
produce a satisfactory mouth. However when the mouth is
to the extreme northerly edge of the 2.6 knt the river
flow turns at right angles and follows along parallel
to the gravel bank, often for a consiclerable d.istance.
This creates a lagoon situation insid.e the gravel bank'
but also perníts a low river flow to gradually filter
away ührough it. By the time the renaining water reaches
the mouth there is not very much left to create or
naintain a good outlet into the sea.

Figure 7 shows the fleld. offícersr assessment of the
cond.ition of the river mouth on the survey d.ays. In
the 1971/7+ angling season there was n.o suggestion that
the mouth wou1d. close at any time, although there were a

few occasions following a period of trlowrr flow when they
consid-ered. its cond.ition 'rf airtr or ttpoorrr in angling terms.

IIOwever on other OCCaSiOns when the assessment was rrfairrr

or I'poor", this was a result of sea cond.itions prod.uclng
hearry swellsr or breaking seas, into the river mouth,
naking it poor and d.angerous f or f ishing.

On the najority of surveyed. occasions the nouth cond.ition
was assessed. as [ggod,", presumably 1n ad.equate wíd,th and.

flow for angling and. to pernlt sea-run fish good- access.

DIRIY AND DISCOI,OURED RI\TER FI,OWS

fhe kind. of 1ure a trout or sa]-mon angler can use 1n

speciftc fisheries and. in certain situatlons is controlled'
by regulation. In general in rivers like the Rangitatat
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the lures used. are more effective in clear or lightly-
d_iscoloured water. This does not mean that they are not

used. in quite opaque water, but their attraction is
mostly related to visible phenomena (e.g. the "flash" of

a spinning metal spoonr oP an action whi-ch sinulates the

movenents of an injured. "bait" fish) and to an extent to
víbrations prod.ucing sound- or pressure varíations
detectable by the sensory organs of the fish. luresr o1

bait, which nay be more effective in dirty water by

prod.ucing od"ours r âs f or example, salmon roe t a proven

bait for salmon 1n such conditiOns overseas r are either
prohibited by regulation or consid.ered. 'runsporting"
1ocalIy.

obviously, in a high. flood stage, the larger Canterbury

rivers are unfishable. Besid-es being tlangerous to lifet
they becone extremely dirty with hearry silt load-s. Af

their worst it is more a matter of survival for the fish
than a time of personal debate as to whether it will take

this or that lure. But on rising and" falling flowsr or

d.uring lesser ilfreshesft there are stages when the water

becomes flshable; it is neither 'tdirty'r nor 'rhighly
discoloured'r, rather ilmi1ky", 1'lightIy d'iscoloured-rr or

"cIeâf rr. which ís a f ishable stage depend-s on the

erperi-ence and. judgenent of the angler'

The point is that angling success, and hence the

recreational use macLe of the Rangitata, d-epend-s not only

on the availability of fish, the rigbt choice of lures

and_ the angler's skilt in usíng then - but also on the

water conditions obtainlng at the time'

The field. officers record-ed- the water conditions at the

tine of survey. These were a matter of jud'gement' All
three offj-cers are e:çerlenced- and faniliar wi-th the

river and- as can be seen in Figure 7 their jud'gements

accurately reflected, the picture of the water conditions

as revealed in the hyd"rograph of daily mean river
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d.ischarge record.ed at the Gorge.

It is less easy, on the same Figure, to analyse the
activity of the angler in relation to the hydrograph
d.ischarges, f or they appear to be out f ishing over a wide
range of river stages, includ.ing at least one occasion
when, in the field. officerrs judgenent (supported. by the
hyd.rograph) the river was in f lood and 'rd.irty". (The

activlty shown in tbe I'lgure 1s that record.ed in Zone A

only. )

Overall, consid.ering the linited number of observations
recorded, in the period-, the impression gained is that
early ancl ]-ate in the season there is a less serious
angling effort than ín the perfod. January, February, March
(when the sea-run of quinnat salmon is at its height) when

river conilitions except perhaps the worst appear to
have slight influence on angling effort.

However, it d.oes not necessarily fol]ow that angl-ing
success is not inf luenced. by rlver cond.j-tioas. Ït may

well have been. Unfortunately the survey effort d.id. not
perrnit a close check on numbers of fish caught and. a more

positive conclusion to the natter is not possiblet but they
d.id., on occasion, comment on their survey sheets that
although numbers of anglers were about witb' rod-s d-uring
some ttfreshrr and. flood- conditionsr their activities were

l-inited to sitting on the bank gazi-ng, one is tenpted to
sâXr unhappily, at the dirty water going by.

"/A'IER 
ALLOCATION PLANNIIIG AND MANAGEIv'IENT

Manipulating numbers is an absorbing and. necessary part
of water resource planníng. Ilowever, it can easily becorne

a fruitless exercise unless the answers can be demonstrated,
to mean something in relation to the resource and its uses.
The water resource manager is able, within limits which
become more definable with tirne, to assess what the resource
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is, how it behaves and what can be expected from it. I{e is
less able to relate this information to its management,

because effective management means a complete und"erstand-ing

of the uses ancl their rectruirements. This, in turnr means

he musü have access to, or be supplied. with, sufficient
data and information on usage r its needs and the influence
of many factors upon these, to be a.b1e to evaluate all
aspects and- integrate them into his planning.

fn severaL field-s, fisheries for example, much basic and.

vltal d.ata/i¡'formation is not available as evidenced.

in this report and. rnay not become available. The

reasons are ma,ny-fold.. In part it is a matter of the
time and- expertise to carry out stu.d.ies, but much. has to
<1o with the cotìplexities of relationships, both bi-ological
and otherv¡ise. Some are, as Xet, littl-e und-erstoocl, and

some are so lntrinsically impreclse that method-s have not
so far been devetoped- to quantify them. lrlone of this
makes the job of the water resource manager, or the
fisheries managerr âil easy task at the present day, when

they must jointl.y an<L conscientiously attempt to do their
besù for the interests they have a responsibility for.

In fisheries r oI perhaps more broad-ly, the field of aquatic
biological resources, there is a quickening of concern for
envirOnmental- neecl,s anC an inoreasing a$,IareneSS of the
need to determine the problems, their pa.rameters and to
develop practicable sol-utions. lriuch of this is oecurring
overseas, and a lead.er in the field- is J.C. l'raser (1972,

19?2, 1977) who has collated wj-clely-scattered information;
reviewed the methods in use, and others whieh could- be

used; cliscussed the problerìs and suggested avenues that
coulcl lead- to solutions of some of them. ÌIis work merits
close study.

Despite this, at the present tine there seems to be no

simple formular ro clear outline of method-s which can be

used., either tentatively or confidently, to determine what
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part of a na.tural water resource must not be tanpered witht
or manipulated by man, if its aquatic biota. is not to be

altered- adversely. (Fraser cites numerous sad exanples
of errors that have been mad.e.) Somewhere there are linits
to the stress we can inpose upon the aquatic connunity;
beyond. these the biota fights a losing battle to remain a

vital, living resource which we can fully enjoy aad use

to our benefit.

Stress lirnits may have, in eertain situations t alread'y
been approached., perhaps reached, in tbe lower Rangitata.
We d.o not know. TTrere is no specific inf ormation, f or
example, on fish losses by stranding, known to us. There

is no ad-equate baseline information prior to tbe ad-vent

of the R.D.R. abstractj-on to eonpare with the present
situation. For that matter there is lnaclequate stud-y

and. monitoring to assess even the present status.

CONCIUSIONS

The only conclusions posslble in this report are:-

(a) the Rangitata has a fisheríes resource which 1s

used. by people;

(b) the R.D.R. abstraction exerts a powerful influence
on the extent of the water resources available in
the lower ("low1anilt') portion of tbe river;

(c) the 'rlow1and." portion supports the najority of the
recreational use of the river;

(d) it would seem that if a water allocation and. management

plan is proposed. now, there are two options open;

one is to lgnore the
abstractíon and- plan
unmod-if ied. d ischarge

existence of the R.D.R.
on ühe basis of the natural
at the record.er;
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the second is to acknowledge the fact of the R.D.R.
abstraction as an existing occurrence and d-evelop a

management plan only for the amount of discharge the
R.D.R. Ieaves in the river.

(e) No specific instance of fisheries d-amage from
reduced. flows in the Rangitata has been established.,
hor¡rever this is consid.ered. to be a result of
inad.equate knowled.ge rather than a true statement of
the probable situation.

RECOMMENDATIONS

[he fisheries managers must continue and. increase
their efforts to acquire knowled-ge of the resource
they have to manage.

Should. further water abstraction be proposed- from
the lowland- Iìangitata the requirement for fisheries
must be consid.ered with great care, since there seemst

at times of significant low flowr little margln left
for d-anaging error.

It is clear that available water resources must be

allocated. and managed-, the principles of sharing
among users, accordlng to the greatest community need

and benef it, and. in times of shortage (tne 'rsharing
of ad.versity" prlnciple established for the Opihi
River) are commended, for careful study.

1.

2.

1.
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A}'PEI\DIX A

Specinens of the forms developed for the Rangitata
recreational activity surveyr together with the
instructions on how it was to be filled in in the field.

AFPENDIX B

Sinilar forms and. instructions for the angler actÍvity
survey.
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NSTRUCTIONS FOR RECREATTONAL ACIIVITY SURVEY FORM

Survey d.istrict - fi]l Ín' e.g. ' RANGITATA RIVER.

Zone cross out the particular zoîe being surveyed.,

ê .9. A.
Date D is day, M is month, Y is Year. [!L!:þ'
e.g. 1 11 71.
Time - the tj-me period. occupied, by this particular
survey. FiIl inr ê.8. start 10 an finish 2.OO pn'
or start 2.0O pn and finish 8.OO Pm.

Direction - whether survey carried. out in upstream

d_irectíon or starting at the upstrean boundary and-

working down. gross out whichever applies.
Day - cross out the kind of day it is. This wilI give
quick reference for later analysis.

6.

,.

7.

8.

o

Angling (A) fishing for acclimatised fish. Cross

space applying.
Fishing (N) fishing for native species, e.g.
kakawai. gIgqg space aPPlYing.
Head-ings - M is a man, W is a woman, J is a juvenile,
UN is unspecified. where the persons are too far off to
be id.entífied-. Fill in nurnber of ind-ividuals in each

category in space Provided.
10. Total across for each activity, brought d.own to the

grand total which should agree with the totals for
each man, woman, etc., group. Ei$-in.

11 . Angling or fishing is d-efined by three criteria:-
(a) actuallY fishing;
(b) near the water with gear but not actual-ly fishing;
(c) walking about or to the water with Sear say

from a Parked. car.
12. cars, boats, caßps fill in number seen or connected.

with known activitY.
1t. Weather - cross qqÞ the one that applies.
14. rilind_ - cross out apparent strength, fil,l in wind-

d.irection, e.g. SW.

15. Mouth - estimate cond-ition good' poor, etc', and-

fill ín.
16. River cross out the characters which apply'



INSTRUCTIONS FOR ANGIER FIEID INIERVIE''¡ú FORM

1 . Survey d-istrict f i 11 in name , ê . B. RANGITATA RI\IER .

2. Zone A river nouth to road. in on north sid-e and-

a line across the river to the road in
(Kaltens Road) on the south sid.e.

B - From the top of zone A to State Highway 1

brid.ge.
C S.H.'1 brid,ge up to the Arund.el brid.ge.
D Arund-el brid-ge to the confl-uence with

Bound-ary Creek. '

E Boundary Creek to the Potts River junction.
F - Potts River to the junction of the Havel-ock

and. Clyd.e rivers, north side.
Cross out the zorte in which the interview took place,
ê.9. a'

t. Date - D is day, M is month, Y is year. I1l1 fu.
4. Time - Time period d-uring which zone survey (as a whole)

was undertaken, e.g. 10 am to 4 pm. FiII 1n.

5. Day - the kind- of day, e.9., weekd-ay not public
holiday or Saturd.ay or Sund-ay. Cross out the one which
applies.

6. l,icence number l-ook at licence and. fill in.
?. Kind. (of licence) - M is mens, tr'/ is womans, J is

juvenl le.
B. Category. - WS is whole seasont M ís month, W is week,

D is day. grose-39! the category which appli-es.

9. Licence district d.istrict where Licence issued.
A is Ashburton, SC is South Canterburlr IiIJì/ is lilaitaki
VaIIey, NC is North CanterbüPy, space is for any other
d.istrict. If one of first four cross out appropriate
one, fiII in space for others, ê.8. Otago.

10. Home is the anglerrs home town or rural- area, e.8.
Temuka.

11. Interviewed. before means in this season's survey.
Cross out.

12. Tackle - T/L is thread.line or spinning, F/D is d-ry fly,
F/D is wet f Iy or lure. Cross out rn¡hich applies.



11. Fishing for is what the angler
at that time. SPace is for other
e.g. kahawai, herrings, eels etc'

is j-ntending to catch
kind. of fishing'
Cross out trout or

14.

salmon if fishing for one or other, lil:Lin other
kind. of fishing.
Prefer is what the fisherman has the greatest
preference f or, i.e. tryh¿rt he rnainly wants to catch'
Complete as 1t above.

15. Fishing hours - note mistake, second two time period"s

should be 6 prn and. 12 pm not am. These are the hours

the fisherman has fished this day. Hours in the period-

up to 6 am and. so on to give the total hours he has

fished for the daY. Fi]I in'
16-. ?L tirJe this is an estimate of the percentage of the

fishermanrs whole fishing season he would spend- fishing
for the kind. of fishing he has the greatest preference

for, e.8. if he i-s a sal-mon fisherman he nay put in

75% of his fishing effort i-nto fishing for salmon.

FilI in %.

17. Catch - the number and. kind of acclimatised. fish in
his bag this d.ay until intervíewed. It might be useful

to note in the comrnents space the number of other kinds

offishcaught,ifheisforexample,aherring
fisherman. Fill in.

18. Brown trout usually has 9 rays in the anal fin, but

less t]r;an 12. If spotted- rvil1 have bl-ack body spots

but no spots on tail fin. If some spots are brown or

red-d-ishthenitisabrown.Ana].finhasashort
basecompared-toitsdepth.Ad.iposefinnospots,
usuallY ed6çed with orange '
Raínbow usualJ-y has 11-12 anal rays. If spotted- wil'I
haveonlyblackspotsand"thesev¡iIIa].sobepresent
onthetailfin.Nocolouredspotsonlyblack.
Ad.ipose fin ed.ged- wíth black with a few black spots'

Rainbowstripemaynotbeobviousinsea-run'or
naid.en fish, darkens wlth age and maturity'



Quinnat usually has 15-17
sal-mons have always 11 or
a long base 1n comparison
spotting and. on tail fin.
black or dusky lining.

rays in anal (Pacific
more rays). AnaI fín has

to depth. Black bod,y

Inside of nouth has a

NOTE: ff unusual fish are seen, try to obtain for
examination. Otherwise photograph (if possibl-e
in colour) and. note features.

19. Lengths taken with steel tape in centimetres to
nearest ., cm. Fork length from tip of snout to
the apex of the fork of tail-. Weights to nearest
gram d.ivision of balance used. Check regularly
against a known weight.

20. Ask if fisherman usual-Iy fishes the Rangitata only'
or fishes other Canterbury rivers as well and- note
this in the comment section.
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Figure 1.

MAP OF SOUTH ISLAND,

showing location of

Rangitata River.
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Fþure 2.

RANGITATA RIVER,
showing sampling zones
and locatities discussød.
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