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1. SUMMARY

This study was initiated in response to the proposed review of the

South Canterbury Catchment and Regional lilater Board's Rangitata River

water al I ocati on pì an. L'i tt ì e was known of the nì ver' s f i sh and

invertebrate faunas, but 'it was hypothesised that they were very s'imilar

to those of the Raka'ia and othen east coast braided sh'ingle r.ivers.

Samples of fish and benthic invertebrates were coìlected every

second month f rom June 1983 to June 1984 'in four areas of the ni ver',

including one site above the Rangitata Gorge. Sixteen nat'ive and four

introduced species of freshwater fish were recorded in the system, and

two marine species are also known to occur in the estuary. Blue-gil1ed

bul ì i es, torrentf i sh, and common bul I 'i es wene f a'i rly abundant bel ow the

gorge, and upìand bull'ies wene veny common above. Thirty invertebrate

taxa were identified from the samples, and greatest divers'ity occurred

above the gonge.

The Rangitata River is typ'ical of east coast braided shingle rivers

in terms of the number and composition of fish spec'ies and invertebnate

taxa. The densìty of fi sh and i nver.tebrates al so appears to be

typical, though they vary considerably with the time and place sampled.

The density of fish was genenally highest in smalI side channels and in

ri ffl es.

The Rangitata River appears to be atypical in only one respect

the distribution of fish species above and below the gorge. Migratory

species rarely penetrate above the gorge, whjle non-m'igratory species

are ranely encountered below it.
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2. INTRODUCTION

Thi s study was part of the Fi sheni es Research Di v'i si on's (FRD)

programme to investigate the fisheries resources of the Rangitata River,

and the value of these resources in relation to flow regime. In L977

the South Canterbury Catchment and Regi onal l¡later Board (SCCRI¡B )

f ormul ated a water al I ocat'i on pl an f or the Rangi tata, wh'ich was

published in I979 (SCCRIIJB 1979). The pìan provides for the sharing of

waten between abstraction, and fisheries, recreational, and

environmental interests in times of ìow flow, and was due for r.eview'in

Iate 1984. FRD's reseanch objectives were aligned w'ith the SCCRTJB's

recommendati on that data re'l evant to fi sheri es, env'i ronmental , and

recreational interests be obtaineo before the review.

Apar"t f rom McMi I I an (1961) and Docherty (L977 ) , there 'is very I ittl e

historical information on the native fish and benthic invertebrates of

the Rangi tata Ri ver, because most fi sheri es i nvesti gati ons have

concentrated on the salmon and trout sports fishery and recreational

usage of the river (Boud and Cunningham (n.d.), Hardy 1975, and Davis

1984). FRD had assumed that the native fish and benth'ic invertebrate

populations of the Rangitata were similar to those of other east coast

South Island rivens (Hardy 1975), particuìarly those of the Raka'ia

River, which have been well described by Davis, Eldon, G1ova, and Sagar

(1983), Eldon and Greager (1983), Sagar (1983), and Sagar and Eldon

( 1e83) .

The objectives of this study were to:

l. Determine the species compos'ition and distr"ibution of native fish in

the Rangitata catchment and note any seasonaì changes.
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2. Ident'ify the benthi c 'invertebrate speci es present i n the Rangì tata.

3. Make a comparison between the native fish and benthic invertebrate

popuì ati ons of the Rang'itata and Rakai a Rìvers.

Although primariìy an "inventory" study of one riven system, it was

intended that infonmation from th'is study also would enhance our generaì

knowìedge of the distrìbution and ecology of some of the native fish

specì es.

several other reponts pertai n to the Rangitata Ri ver and its
fisherìes. Davis (1984) described recreational use of the river in
1980/81, and compared recreational activity w1th that observed during

r973/74 oy Hardy (1975). Davis, Zeldis, and unwin (in prep.) describe

the Rangìtata salmon and trout fisheries and Davis, unwin, Zeldis, and

Hayes (in prep.) discuss angling on the niven. Teìrney, Unwin, Rowe,

McDowaì1, and Graynoth (1982) discussed the national importance of the

¡'iver in a submission on the draft inventory of wild and scenic rivers,

and Teirney, Richardson, and unwin (L982) described the value of the

Rangitata River to South Canterbury angler.s.

3. THE RANGITATA RIVER AND CATCHfVIENT

The Rangi tata R'i ver" i s one of several l arge, brai ded, shi ngl e

rivers'located on the east coast of the south Isìand. The river

or"i gi nates 'in the Southern Aì ps and f I ows for about Lz} km to the

Pacific Ocean. Much of its 1735 kmZ catchment is steeply mountainous,

with the highest points being Mt DrArch'iac (2865 m) and Mt Anrowsmith

(2796 n). The upper riven has several tributaries (Fig.t), notabìy the

Havelock, Clyde, and Lawrence Rivers, whjch orig'inate in glacial regions
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of the Southern Alps, and the Potts River and Forest Creek, which rise

i n the eastenn a'lps regi on (hla'lsh 1975) . The upper ri ver i s

characteri sed by steep mountai n sl opes and brai ded ri ver channeì s

'intentwined across shingìe "fìats" up to 5 km w'ide.

Downstream the river passes through the Rangitata Gorge, where for

about 10 km the river bed is constricted between low mountain ranges.

The gorge'is narnow and the river flow is confined, turbulent, and

swift. At one location the n'iver forms a major cataract and there have

been several attempts to modify this area with explosives because it
appeaned to inh'ibit the upstream migration of adult salmon (Hardy 1975).

Severa'l minor tributaries, fon example, Boundar"y Stream and Lynn Stream,

join the Rang'itata near the gorge (Fig.1), but these have no significant

ef f ect on the r"i ver's f I ow.

The river below the gorge, referred to in this report as the ìower

river,'is entrenched between high terr"aces of glacial outwash material

and river-borne alluvium, and for 15-20 km generalìy consists of only

one or two steep, swi ft ly fl owi ng channel s. Bel ow the Peel

Forest-Arundel area (Fig.1) the riven beg'ins to fan out 'into a typicaì

Canterbury bra'ided river, with many channels in a wide, unstable,

shingle flood plain. Nearer the ri ver mouth the he'i ght of the ri ver

terraces graduaì'ly decreases and the w'idth of the ri ver bed i ncreases ;

the Rangitata reaches the sea on a 1.5 km w'ide front. It is separated

from the ocean by a ìoose, sh'ifting, gravel bank (or bar). The size and

location of the riven mouth (or mouths) which penetrates th'is bar alters

according to river flow and the wind-driven action of the sea. During

thi s study the mouth was mostìy nearits southern I i mi t , and the

assoc'i ated estuani ne area was fai rìy smal ì .
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The Rangitata River is noted as a steep, swift river containing
'lange substrates (l,laì sh 1975) , and bel ow the gorge the gradi ent of the

ri velis much steeper than that of equi va'lent sect'ions of other east

coast shingle rivens (Tabìe 1). The tremendous powen of the river in

flood was r"ecognised as long ago as 1878, and substantia'l protectÍon

works were subsequently constructed at various locations in the lowen

river (Furkert, Hunter, and Hay 1920).

The Rangitata, as wit,h other similan South Island rivers, is often

described as being "snow-fed", but its discharge is reaììy the result of

a combination of snowmelt and rainfa'll from the west and north-west

(Handy 1975). The mean annual flow of the river from 1967 to 1984 was

gZ m3/s, and the range 70-L24 m3/s (SCCRI^JB lgBS) . Fl ood events,

somet'imes in excess of 3000 m3/s, are most common from October to May

and ane usuaì ìy associ ated w'ith heavy northwesterly ra j n. Naturaì ì ow

flows almost a'lways occut' from June to August, when precip'itation

accumulates as seasonal "snowpack" in the headwaters of the catchment

(l,Jaugh 1983).

The mean monthly flows presented'in Figune 2 have been calculated

for the period L967-84 using flow records supplied by the SCCRIdB. (Note

that all flows were measured at Kìondyke (Fig. 1), upstream of the

Rangitata Divers'ion Race (RDR) intake and therefore do not allow for

about 30 m3/s of water abstracted for irrigation and hydro-electric

power genenat'ion.) Residual river flows below the RDR intake are known

to drop to 10 m3/s (tJaugh 1983), particularly during winter.

The RDR began operation in 1945, and during the irrigation season

(generally I Septemben to 30 Apnil) it supplies water fon thnee major

farm irrigation schemes. During the remainder of the year, or when
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there is a surplus to irrigation needs,

power genenation (Hardy 1975).

watelis used for hydro-electric

4. SAMPLING SITES AND METHODS

4.1 Sites

Sampìing of freshwater fish and benthic invertebnates was carried

out in four selected areas of the Rangitata Riven (Areas A-D, Fig.1).

These areas provided a representative range of available fish habitats

and were comparab'le with eìectcic fishing sites sampìed in the Rakaia

River, in terms of distance upstream and elevation above sea ìevel

(Davi s et al. 1983 ) . Tab'l e 2 gi ves a bri ef descni pt'i on of each study

area, and incìudes the approximate location, elevation, d'istance from

the sea, and w'idth of flood plain for each site.

The four sampfing sites wene:

Area A, broadìy defined as close to the mouth. It conta'ined many

braided channels of various sizes across a broad flood pìain. Access

was available frorn either the north or south bank by numerous tracks

used by anglens and whitebaiters. River bed substrates in this area

cons'i sted of gravel s and si I ts .

Area 8,18 km upstream,'in the vicinity of State Highway 1 (S.H.1)

bridge. This area contained numerous braided channels in a broad flood

pl a'i n. Access was ava'i ì abl e f rom both banks cl ose to and downstream of

the bridge. Substrates in this area consisted ma'inly of silts and

graveìs, with some cobbles and boulders.

Area C, 30 km upstream, close

area usual ly contaì ned onìy one

Arundel and S.H.72 bridge. Th'is

two 1 arge swi ft channel s i n a

to

or
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narrov{en flood plain. Access, from both banks, was mostly close to the

brìdge. A notabìe feature of this area was the high proportion of large

cobbles and boulders present 'in the river bed.

Area D, 80 km upstream, above the gorge. Th'is area contained

numerous braided channels in a very broad flood plain. Many of the

channels in the area were wide, shallow, and s'low moving. Access was

gained fnom the south bank where the riven passed close to Rangitata

Gorge road (Fig.1). Substrates in this area cons'isted ma'inly of gravels

and si I ts.

Several tri butari es of the Rangi tata Ri ver al so were sampl ed

occasionally, including Deep Stream, Boundary Stream, Raules Gully

Stream, Lynn Stream, and McKinnans Creek (see Section 5.3).

0n each sampling trip, specific sampling sìtes within each area wene

selected for electric fishing and benthic invertebrate collect'ion.

Usually a reach containing a good variety of habitats (riffìes, runs,

pools, side-channeìs, backwaters, etc) was chosen.

4.2 Methods

Sampì i ng of freshwater fi sh and benthi c i nvertebrates i n the

Rangitata River was carried out every second month from June 1983 to

June 1984 (Tabl e 3) . Mean river fIows for each sampling period

(measured at Klondyke) are also given in Table 3. Flows were genenally

in the range expected from the observed annual flow regime of the niver

(Fig. 2). No sampìing co'incided with ìow summer flows, because from

eanly September to mid April daily mean flows did not drop below 50

m3/s.
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Description of study areas

Area Generaì ìocation

App roxi mate
altitude above

sea level
(m)

Approximate Approximate
d'i stance wi dth of

from the sea fl ood pl aì n
(km) (km)

1.5A Near the ri ver
mouth

Near S. H.1 . bt'i dge

Near S.H.72
(Arundel ) bt'i dge

Above gorge nean
Hanper Lodge

0-30

100

180

430

0-5

18

30

80

1.0

0.5

2.0

TABLE 3. Sampling dates and river flows

Sampl i ng
peri od Dates sampled

Mean flow during
sampling period*

(m3/s )

Jun 1983
Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apr 1984
Jun 1984

14.6.93 -
10.8.83 -
17.10.83
30.1 1.83
7 .2.84 -
4.4.84 -
7.6.84 -

16.6.83
12.9.83

- 20.10.83
- 2.12.83
9.2.84 and 28.2.84
J.4.84
9.6 .84

63
93

100
106
101

68
41

* All flows were measured
diverted into the RDR.

at Klondyke and do not allow for flow
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Rìver conditions and weather were suitable for sampling to be

conducted durì ng the schedul ed months, though a sma I ì fl ood on

10 February 1984 del ayed the February sampl i ng of Area A unti I

28 Februany (Table 3).

4.2.I El ectrì c Fi shi ng

Electric fishing was the only method used to sample fish'in the

Rangitata Riven. A pulsed e'lectric current was passed through the water

to stun fish and facilitate their capture in a stop net or hand-held dip

net.

Two types of eìectric fishing system were used during the surveys:

1. "Genenator" system (Fig. 3a).

A petrol-driven 230-volt a.c. generator" on t,he river bank supplied

powen to an electric fish'ing machine (EFM), which in turn supplied a

pulsed d.c. current to the operator's electrode v'ia a 200-m-long

cabl e.

2. "Pack set" system (Fig. 3b).

Both the power supply (a smal'l lead/acid battery) and the EFM were

attached to a pack frame carried on the operator's back. This

system was used most of the time because it allowed the operator

gneater freedom of movement and range.

The electric current used in both systems was potentially hazardous to

humans; therefone the operators and assi stants had to wear rubber

gloves and waders for protection, and had to confine electric fishing to

areas where they could wade safeìy - that is, NOT in areas of deep

and/or swift water.



FIGURE 3a. Generator powered electri c f i shi ng system: poweris
prov'ided by a 230-volt a.c. generator (G). The

el ectric f i sh'ing machi ne (M) converts the el ectric.ity
to pu'lsed d.c., whi ch ì s suppl i ed to the operator's
electrodes (E) through the cable (C). Note the use
of rubber gloves and waders by the operator and
ass'istants, and the bucket for holding the catch.

FIGURE 3b. Pack-set electric fishing system: essentialìy the
same as generator powered fishing, except the power
source, ô lead-acid battery (B), and the electric
fishing machine (M) are carried on the operator's back
- thus no cable reel is necessary. In both systems,
fish stunned by the electrode (E) either drift
downstream into the stop-net (S) or are collected jn
the openator's dip net (D).
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Three or four days of sampling were carried out on each fieìd trip,
which allowed at least half of one day for electric fishing as wide a

range of habitats in each anea as possible. A "douJnstream" electnic

fishing action was utilised'in most situations, that is, the electrode

operaton walked and fished downstream towards a stop net held at right

angles to the flow. Stunned fish wer"e carried by the water flow into

the net, or', in areas of little or no flow, were coìlected by the

operator using a dip net (Fig.3b).

Live fish were retained in a bucket of water harnessed to the person

hoìding the stop net. Later, fish vrere anaesthetised wjth a mild

solution of benzocaine or 2-phenoxyethanol, then 'identified and measured

before be'ing released back into the river at a location where they couìd

recover without being recaptured.

Although el ectri c f i shi ng 'is

col ìecti ng samples of freshwater

I i mi tati ons :

a conven'ient and qui ck method of

f i sh, the method does have some

f. it

2. ir

3. it

can not be used safely in deep on fast water,

does not work effectively in salt water,

has ìittle effect on small fish (less than 25 nun),

4. it is not a good means of capturing large salmon and trout,

wh'ich are strong swimmens and often can avoid the EFM operators.

Most of the records of fish captured by electric fishing were not

used to obta'i n quant'itati ve 'inf ormati on on the Rangi tata nati ve f ì sh

resource, but rather to provide information on:

which fish species wene present,

distribution of fish species in the river,

1.

2.
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3. relat'ive abundance of each fish species,

4. s'ize structure of fi sh popul ati ons,

5. habitats used by fish,

6. seasona'l changes i n 1-5.

However, some estimates of fish density in various habitats were made

during this study. If reasonable numbers of fish were caught by

electric fishing in any particular r"each, that reach was measured and

fished at least once again; the total cat,ch divided by the area fished

provided an estimate of density. (Reaches were electrìc fished more

than once because in many cases aìmost as many fish were caught on the

second and thir^d "passes" as on the first). No attempt was made to

randomly select habitats for density estimates, and estimates lvere not

made in areas which yielded few fish on the first electric fishing

pass - thenefore, the estimates pnesented 'in section 5.2 are biased

towards aneas of higher density and do not represent average on minjmum

densi ti es .

4.2.2 Benthic Inventebrate Sampling

Samples of benth'ic invertebrates were taken from each of the study

areas during each fieìd trip, by use of a modified "Hess" sampìer

(l,Jatens and Knapp 1961) f i tted w'ith a 0. 54-mm-mesh net. Th ree 0.1 m2

samples were collected from a medium to large sized riffle in each anea

before electric fishing commenced. Aì"1 samples $,ere preserved in the

field with 10% formalin and later sorted, identified, and counted in the

1 aboratory.
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4.3 0ther Sounces of Information

At about fontnightìy intervals from August 1983 until Apriì 1984,

FRD undertook samp'l 'i ng of juveni ì e sal mon and trout 'i n the ma'i nstem of

the Rangitata River using a pack set eìectric fishing machine.

Information gathered was used for a report on the Rangitata salmon and

t rout f i sheri es (Davi s, Zel d'i s , and Unw'i n, i rì prep. ) . Some data

nelevant to native fish popuìations were recorded dut'ing this study, but

because of the 'li 
mi ted ti me avai I abl e necords usual 'ly were conf i ned to

notes on the occurrence of uncommon species (for examp'le, ìamprey or

g'i ant buì ly ) and the general di stri buti on of nati ve spec'ies i n the

ri ver.

Further information was obtained from FRD's fish distribution data

base (McDowall and Richardson 1983) as well as McMillan (1961), Docherty

(1977), and Hardy (1975).

5. RESULTS

5.1 Fish of the Rangitata River

The scientific and common names of 22 species of fish recorded from

the Rangitata system are given in Table 4. Four species weÌ'e not

recorded duning this study (kahawa'i, yellow-eyed mullet, koaro, and

brook char), but are known to occur in the catchment. It is possible

that other species aìso may occur in the Rangitata, for examp'le, perch

(eerca fluviatiTis) and red-finned buìly (cobionorphus huttoni).

More than 4000 f i sh wei'e reconded 'in the seven sarnpì i ng peri ods,

though ìamprey, giant bu'lly, Stokell's smelt, and short-finned eel were

each represented by ìess than five individuals. Table 5 shows the total
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Fish of the Rangitata R'iver system (I = introduced species;
M = m'igratory speci es. )

Scientific name Common name

A ldr ichetta forsteri*t

M Anguilla australis

M Anguilla dieffenbachii

arripis trutta*t

M Cheimarrichthgs fosteri

M Galaxias.brevipinnÍs*

M Galaxias maculatus

Galaxjas paucispondglus

Galaxjas prognathus

Galaxias vulgatis

M Geotría australis

Gobíomor phus breviceps

M Gobiomorp.hus cotjdianus

M Gobiomorphus gobioides

M Gobiomorphus hubbsi

Il4 oncorhgnchus tshawgtscha

M Retropinna retropinna

M Rhombosolea retiaria

I sal¡no gaírdneríi

IM salmo trutta

I salvelinus fontinalis*

M stokelTia anisodon

yel low-eyed mul ìet

short-fi nned eel

long-finned eeì

kahawai

tonrentfi sh

koa ro

i nanga

aì pi ne gal axi as

ìong-jawed galaxias

common river gal ax'i as

ì amp ney

upl and buì ly

common bu]ly

gi ant bul ly

b1 ue-gì ì 1 ed buì 1y

qui nnat salmon

common smelt

bìack flounder

rai nbow trout

brown tnout

brook char

Stokel lrs smelt

*
t Not recorded in this study,

Mari ne specì es.
but known to occurin catchment.
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Numbens of fish sampled by electric fishing in the Rangitata
River, June 1983 - June 1984

Speci es Area A

Numbers caught

Area B Area C Area D Total

"Estuari ne" fi sh

Inanga (as whitebait)

Bl ack flounder

Common smelt

Stokel I 's smel t
Gi ant bul ly

Short-finned eel

Lower ri ver fi sh

Blue-gilled bully

Torrentfi sh

Common bul ly

Lamp rey

Upper ri ven fi sh

Upìand bul ly

Al pi ne gal axi as

Long-j awed ga]axi as

Common ri ver gal axi as

Rai nbow trout

"All areas" fish

Quinnat salmon

Long-fi nned eel

Brown trout

Totaì s

139

47

46

4

4

1

555

308

569

355

307

62

?

434

101

81

44

4?

139

47

46

4

4

I

048

82t

631

?

45?

101

81

44

43

3?6

200

186

4 L16

138

206

18

181

I

59

88

40

55

4

v)?

27

53

57

45

4991 807 927 943
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numbers of each speci es caught i n each area over the seven sampl i ng

periods. Specìes have been placed in four categories according to the

areas in wh'ich they wene general ly found.

5.1 .1 Estuari ne Fi sh

These specìes vlere found only in Area A, usuaì1y less than I km

upstream of the river mouth.

The Rangitata River estuary did not seem to support the abundance

and variety of wiìcllife usualìy associated with estuarìne habitats.

The estuary was quite small, and, though the level of the lower river

was jnfluenced considerabìy by the tide, there appeared to be little
or no jnflux of salt water upstream of the mouth. The rjven channels

flow'ing into the estuary and the river mouth are known to be quite

unstable, and their size and position seemed to alter acconding to river

flows and the action of the sea.

Th'is part of the river is important to the fish fauna because at

least 15 of the 22 species reconded from the Rangìtata Rjver e'ither

res'ide in, or pass through, the mouth and estuary at some stage of their

life cycle.

5.1.1.1 Inanga (cataxias maculatus)

Many New Zealanders are fami.l'iar wjth the ¡uveniles of thìs species,

because they are by far the most impontant species in the whjteba'it

catch. No adult inanga were caught in the Rangitata River, but'in the

October and December sampling periods 139 whiteba'it were caught near the

lnouth. These were pneserved in formalin for identification and

measurelnent 'in the l abonatory; al I wene G. ¡naculatus of between 40 and

55 nm in length.
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Adul t i nanga, whi ch may exceed 100 rffn 'in length, are known to spawn

i n ri ven estuari es, mostly i n autumn. Eggs ane deposited and

fertilised amongst manginaì vegetation duning high spring tÍdes, and the

eggs, though they are ìeft stranded by the falling tide, are kept moist

by the surrounding vegetation. Hatching occurs when the vegetat'ion is

again immersed by a cycle of spring tides. The tiny ìarvae (about 7-8

mm'long) are washed out to sea, but neturn (not necessarily to the same

river) about 6 months later, when they are 40-60 nm long, and migrate

upstneam in the spring whitebait run (McDowall 1978).

l,lhen they f i rst enter f resh water, i ndi vi dual i nanga whi tebai t are

qu'ite tnansparent, though when a large number are seen together they

take on a distinctive b.lue-green colour. As they migrate upstream,

the wh'itebai t begi n to feed and become pi gmented, eventual ly to atta'i n

the adu'lt col ourati on of a si 'l very be1 ly and greeni sh-ol i ve back and

sides.

tlhitebaiting is a popular recreational activity in the Rangitata

during the legal season of I September to 30 November (Davis 1984). In

the Rangitata'it is by far the most popu'lar fishery based on a native

fish species, though the river appears to provide very little suitable

habitat for adult inanga on for spawning.

It i s ì i kely that speci es other than i nanga make a smal I

contributìon to the whitebait run. Fon instance, koaro (c.

brevipinnis), are known to comprise a small percentage of the whitebait

run i n the Raka'i a and other South Is'l and east coast ri vers (McDowal I

1965), and giant kokopu (c. 
""g"nteus) 

make a small contribution to tlest

Coast whitebait runs (McDowall and Eldon 198ù).
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5.t.L.? Black Flounder (Rhornbosolea retíaríal

This spec'ies of flatfish is sometimes known as the niver flounder or

freshwater fìounder and is regarded as a truly freshwater species

(McDowall 1978). In the Rangitata, black floundens usuaììy wene found

close to the mouth, though they have been necorded 20 km upstream, near

S.H.1 bridge (FRD unpublished data). Davis er ar. (1983) suggested

that upstream penetration by black flounders in the Rakaia varied frorn

year to year, and the same situatjon may occur in the Rangitata.

Black flounders were pnesent in Area A on sìx of the seven sampling

periods, and usuaìly were found within 500 m of the mouth in quiet,

silty pools and backwaters. The numbers and mean lengths of black

flounders sampled are given 'in Tab'le 6.

Numbers and sizes of black flounden (Rhombosolea retiaria)
sampled in Area A

TABLE 6.

Samp'l 'i ng peri od Number sampl ed
Mean length

(mm)
Standard deviation

(mm)

Jun 1983
Aug 1983
Oct 1983
Feb 1984
Apr 1984
Jun 1984

4
1

1

2
8

31

236.3
?41.0
?56.0

approx.250.0
87 .6

L02.6

46.6

p.a
18.6

Little is known of the bioìogy of this spec'ies, but it is likely that

adults migrate to sea to spawn (Mcoowall 1978). Eldon and Greager

(1983) reported that numbers of black flounders decreased in the Raka'ia

Lagoon duning winter, and that an influx of post-larval flounders from

September onwards suggested that spawni ng t,ook pl ace at sea duri ng

winter. Juveni le flounders 60-120 mm jn length occur in both the

Rangitata and Rakaia Rivers during Apriì and June, and though there is
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only a limited amount of informat'ion on flounders in the Rangitata, it
is probabìe that the ecology of this spec'ies in the Rangitata is very

similan to that in the Rakaia.

Black flounder, which may reach 450

fine food fish and are taken commercìally

supports a smal I recreati onal f i shery 'in

usuaìly caught in gilì nets.

rr[n i n l ength, are known as a

(McDowal ì 1981) . The speci es

the Rangitata estuary and is

5.1.1.3 Smelts (Retropinna tettopinna ôrìd StokelTía anísodon)

Although smelt spend much of their life at sea, adu'lts of both

spec'ies move into estuarine and lower river areas to spawn. During

spring and summer large shoals of smelt often are observed moving into

the Rangitata and other South Island rivers. Anglers and whjtebaiters

sometimes calI smelt "siIveries" (because of their bright, siIvery

colouration) or "cucumber fish" (because of their pecuìiar cucumber-like

odour). During this study, a total of 46 specimens of common smeìt and

4 spec'imens of Stokel ì ' s smel t were col I ected 'in Area A. Sampì i ng was

not undertaken in the lagoon aÍ"ea, where much greater numbens would be

expected.

Common smelt, wh'ich may exceed 140 mm in ìength, occur in coastal

nivers throughout New Zealand. The¡'e are also landlocked popuìat'ions in

many in.land and sub-aìpine lakes (McDowaìl 1980). Stokeìì's smelt,

which grow to about 100 mm in length (Eldon and Greager 1983), have only

been found close to the sea on the eastern and southern coasts of the

South Island. I^lhat'is known of their biology is most.ly due to the work

of McMillan (1961) who described the migration and spawnìng of this

spec'ies i n the Rang'itata Ri ver.
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The influx of large shoaìs of smeìt probably has a great impact on

the ecology of the Rang'itata River estuary, because smelt provide a good

source of food for larger fìsh and some b'ird species that inhabit the

I ower ri ver (McDowa'l I 1978 ) . In the last few years, smelt from

Canterbury rivers have been harvested commerciaìly and dried for sale in

New Zealand and overseas (McDowall 1983).

5.1.1.4 Giant Bully (cobiomorphus gobíoides)

Foun giant bullies were recorded during this study, and several more

were observed during summer and autumn electric fishing surveys for

juvenile quinnat salmon. The gìant bully, as its common name'imp'lies,

is much bigger than other New Zealand buìlies and may exceed 200 nrn in
'l ength.

This species is reganded as an estuarine fish, and it is not usualìy

found more than L-2 km from the sea. In the Rangitata River, giant

buììies were caught only within 500 m of the mouth, and seemed to prefer

pools and backwaters with an abundance of marginal vegetation and

accumulated debnis. It appears that the Rangitata Riven, like other

east coast South Isl and ri vens , provi des rel at'i ve'ly poor habi tat for'

this species.

Gi ant bul I i es are wi despread, but have been stud'i ed I i ttl e.

Virtuaìly nothìng is known of their biology, though they probably have

a marine larval stage.

5.1.1.5 Shont-finned Eel (anguíIla austraiis)

0n1y one smalì short-finned eel (L32 rrm ìong) was necorded in the

mainstem of the river during this study, and was captured near the
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Rang'itata mouth in Apri ì 1984. Thi s speci es 'is aì so known to occur i n

McKinnans Creek (see section 5.3.5).

Short-finned eels are a charactenistic spec'ies of lowland swamps and

1 agoons, whereas the othen spec'i es of New Zea'land f reshwater eel , the

ìongfin, 'is found most often in streams and rivers.

The generaì life histot'y of these two species ìs simi'lar, and'is

di scussed i n secti on 5. L.4.?.

5.1.1.6 Marine Fish

Kahawai and yellow-eyed mullet are known to enter the estuarine area

of the Rangitata, but neither was recorded during this study. It is

unìikeìy that either species would penetrate more than a few hundred

metres upstream. 0ccasi onal ìy these specì es support recreati onal

fisheries at or near the river mouth.

5.1.? Lowen Ri ver Fi sh

Thi s category refers to fi sh whi ch were found mai nly i n the

Rang'itata River below the gorge, in Areas A, B, and C.

Two ìowen river species, blue-gilled buìly and torrentfish, are

consi dered 'i n some deta'i I i n thi s secti on, because:

1. They appear to be the most common species of native fish in the

Rangìtata, compnising about 451 of the total sample and 51% of the

native fish sample caught during this study.

2. They uti'lise areas of the niver most likely to be affected by water

abstraction or river deveìopment.
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3. Sampìes were ìarge enough to i I lustrate di fferences i n si ze-

fnequency dìstribution between sites, thus giving some insight into

migratory behaviour.

5.1.2.1 Bìue-gilìed Bully (cobíonorphus hu.bbsÍ)

Bl ue-gi ì ì ed bul I i es f{ere present at al I three I ower ri ver areas

during each sampìing period, and 1048 individuals were samp'led during

this study (Table 7).

This species is known to occuc in many coastal areas in New Zea'land,

mostly penetrating less than 10-15 km upstream (McDowall 1978). In the

Rang'itata River blue-giìled bullies were found 180 m above sea level in

Area C, but were not recorded further upstream at the Peel Forest or

Lynn Creek sites (see Fig. 1), which were regularly e'lectric fished for

quinnat salmon between August 1983 and April 1984. Davis et at. (1983)

found that populations of blue-gìlled bullies in the Rakaia did not

appean to extend much above 250 m above sea level, and Stokeìì (1955)

noted an upstream limit of about 600 ft (183 m) in the Ash'ley R'iven.

Blue-gilled buìlies are migratory fish, with a marine larval stage

whi ch i s bel'ieved to be of short durati on (Davi s er ar. 1983) .

Juveniles, about 15-20 rm 1ong, are known to migrate from the sea into

rivers dur"ing spring (McDowall 1978), though Eldon and Greager (1983)

suggested there was also an auturnn run in the Rakaia Rìver. Juveniles

(about 25-35 nm fonk length) occurred in the Rangitata during June and

August, but the number and ti mi ng of thei r mi grati ons was not

determined. Two distinct size classes of blue-gilled bully wene present

in the river during June 1983 (Fig.a). Juveniìe fish, (probabìy less

than 1 year old) were found near the riven mouth in Area A, whereas

adul t f i sh (probably more than I year oì d) h,ene found ma'i nly further

upstream in Areas B and C.
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Þl ue-gi I I ed bul I i es (cobionorphus hub.bsi )
Rangi tata Ri ven

Sampl i ng
period Area A Area B Area C Total

Standard
Mean length devi ation

(mm) (mm)

Jun 1983
Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apr 1984
Jun 1984

Total

70
27

L25
157

2L
103

52

555

53
98
43
52
75
29

5

43
29
25

4
22
i4

1

138

166
154
193
2L3
118
146

58

1 048

49.5
55. 3
58.0
55.4
60. 3
54.7
51.8

16.9
15.3
7.9
9.0
8.5

TI.?
7.4

355

Area A ,n=7O
20

15
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10-
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20 Area G,n=43

50
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FIGURE 4. Length-frequency d'istributions of bìue-giììed bullies from Areas A,
B, and C of the Rangitata River, June 1983.
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Thi s s'ize di stri buti on i nd'icates that bì ue-gi ì 1ed bul 
.l'ies 

mi grate

upstream as they grow, and pernaps the upstream migratìon contjnues

throughout the'ir lives. Th'is is suggested because total numbers of

blue-giì'led bullies caught decreased (Table 7), whereas the proportion

of ìar'ge fish (greater than 70 mm fork length) increased (Table B), with

increased distance from the sea, despite equal samplìng effont. Adult

blue-g'i.lled bullies are usually onìy 50-60 nm jn ìength (McDowall 1978),

but in the Rangitata they often exceeded 80 nun, the largest being BB mm

I ong.

Little is known of the breeding b'iology of this species, but it js

likely that eggs are la'id in fnesh water in the adult hab'itat and the

larvae are carnied downstream jnto the sea (Dav'iS et aL.1983). Some

ripe fish were observed in Aneas B and C over summer, panticuìarly

duri ng the February sarnpl i ng perì od.

The habitats ut'ilised by blue-gilled bullies of all s'izes were quite

sirni 1ar; rnost were either amongst the cobbl es and smal I bou'lders aì ong

the mangins and in less turbulent parts of riffles, on amongst the

boulders making up steep banks in deep, fast flowing runs, particularly

where the bou'lders seemed to form a stable'intenlocking "wall" (Fig.5).

No attempt was made to analyse the food on feeding of blue-giììed

bul.lies'in the Rangìtata Rìver, but in the Rakaja Rìven the'ir major

prey 'items were the larvae of Dereatidium sPP., Chi ronomidae, and

casel ess caddi sf I'ies, and no seasonal di f f erences i n diet wene apparent

(DaviS et aL. 1983).

The frequent occunrence of blue-gilled bullies 'in the lower

Rangitata River samples, and the high proportion of large fish in the

catch, indìcate that the Rangitata R'iver provides good habitat for this

s pec'i es .
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Distribution of large blue-gilled
fork length) and thei r percentage
bìue-gilled bulìies in thnee areas
June 1983-June 1984

bulIies (less than 70 nm

of the total catch of
of the Rangitata R'iver,

Sampl i ng
peni od

Numbers

Area A
No. % catch

and percentage i n

Area B

No. % catch

sampl e

Area C

No. % catch
Total

No. % catch

Jun 1983
Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apr 1984
Jun 1984

Total

1

0
1

1

0
I
0

4

r.4
0
0.8
0.6
0
1.0
0

0.7

19
15

9
I

11
7

1

63

3
10

5
2
5
5

1

31

5.7
LO.2
11.6
3.9
6.7

L7.2
2.0

8.7

44.2
57 .7
36.0
25.0
50.0
5C1.0

100.0

45.7

?3
?5
15

4
16
13

?

98

11.4
16.2
7.8
1.9

13.6
8.9
3.4

9.4

An exampìe of habitat in
bul I i es were often found
steep banks in deep, fast

which blue-gi ì ìed
- the boul ders mak'ing up
flowing runs.

FIGURE 5.
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5.I.2.2 Torrentfi sh (cheinarrichthgs fosteri)

This species was recorded from alì thnee lower river sites during

each sampling period (Tabìe 9). Torrentfish also have been recorded as

far upstream as the RDR intake (see Fig.l), about 35[ì m above sea level

(FRD unpublished data), but have never been recorded above Rang'itata

Gorge. The species is wideìy distributed throughout New Zealand rivers,
and often is associated with broad, unstabìe, shingìe rivers (McDowall

1973).

Torrentfish are migratory, though their migrations are not yet

fully understood. Like many of New Zealand's native freshwater fjshes,

the larval stage'is marine, and juveniles enter fresh water during

spring and autumn when they are 23-30 nun in length (Eìdon and Greager

1983).

Fi gure 6 'i I I ustrates the I ength-f requency di str j buti on of juveni 'l 
e

and adult torrentfish coìlected 'in the Rangitata River during August

1983. Juveniles (probably less than 1 year old) were found near the

mouth in Area A, whereas older fish were found mainly further upstream

in Areas B and C. It seems likely that torrentfish in the Rangitata

move upstream as they feed and grow.

Investigations of torrentfish populations in the Rakaia River showed

that the pro¡lot'tion of fema'les in the popuìation increased w'ith distance

from the sea. It was suggested that, during summen, adult females made

a downstream m'ignation, spawned in the ìower reaches, and then neturned

upstream (DaviS er aJ,. 1983). Analysis of samples taken from Areas A,

B, and C of the Rangitata R'iver during May 1984'indicated that male and

female torrentfish were distributed in a pattern simiìar to that

observed 'in the Rakaia River (Tabìe 10).
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and si zes of torrentfi sh (ch"i*urrichthgs fosteri )
in the lowen Rangitata R'iver

Sampl e
peri od Area A Area B Area C Totaì

Numbers sampl ed Standar.d
Mean length deviation

(mm) (¡nm)

Jun 1983
Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apr 1984
Jun 1984

Total s

9
75
T7
38
6B
58
42

307

58
40
35
47
67
40
2L

308

5
57
52
40
t7
L7
18

?06

7?
L72
104
L25
L52
115

81

82L

50. 1

69.1
8I.2
7 6.6
84.0
86. 3
7 6.4

26.2
2L.2
20.2
L9.?
17.0
16.0
21.0

30

25

20

15

10

àzo-c
o
J

915-

3' 1o-
(ú

c,oö-
o
oo.0-

l5

10

Area C, n=57

\ru 4a 5() 60 70 go g0 loo 1

Fork length (mm)

FIGURE 6. Length-frequency distributions of torrentfish from Areas A¡ B, and C of
the Rangitata Riven, August 1983.
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Sex ratio of torrentfish from thnee areas of the Rangitata
River, May 1984, and, in brackets, comparative data for the
Rakaia River, May 1980 (fnom Davis eÈ ar. 1983)

Area

Approxi mate
di stance
from sea

(km)
% males

in sample
% femal es
in sample

Sampl e
si ze

A
B

c

Total

o-5 ( ?)
18 (24)
30 (50)

83
30
15

45

(87 )
(?e)
(0)

(3e )

L7
70
85

55

( 13)
(71)

(1oo)

(61)

60 (15)
53 (21)
48 (8)

161 (44)

As the name torrentfish impf ies, this species 'is commonly found

amongst rapid, tumbìing white water, and in the Rangitata River they

often were collected'in or near the broken water of steep riffles and

chutes. Often, blue-gilìed bu'llies and torrentfish were found cìose

together in riffle areas, though it seemed that torrentfish preferred

the faster, more turbul ent water near the mi ddl e of ri ffl es, and

bl ue-g'i ì I ed bul I 'i es the qui eter areas al ong the edges (Fi g.7 ) . Many

large riffles couìd be electric fished safely onìy aìong the margins,

and consequently a significant proportion of the torrentfish population

may not have been samp'led.

5. 1.2.3 Common Bu1 ly (cobíonotphus cotidianus)

Thi s spec'ies was f ai rìy common i n some parts of the Rang'itata

River and 631 specimens were obtained during the study. However, common

bul 'l i es di d not appear to penet rate very f an upst ream i n the Rang'i tata

system; 90% of the sample was caught 'in Area A and I0% in Area B

(Tabìe 11). None was caught'in Areas C or D, though the species is

present i n vari ous 'i rri gati on and stockwaten races 'in the vi ci nì ty of

Carew and Lismore (see F'ig. 1) (FRD unpublished data).
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FIGURE 7. Typical torrentfish and blue-gilled bulìy habitat
- a large riffle in Area B. Torrentfish wene
found mostly amongst the turbulent water in the
centre of the channeì, and bìue-gilled bullies in
the calmer areas along the edges of the riffle.

TABLE 11. Numbers and s'izes of common bully (cobionorphus cotídianus)
sampled in the lower Rangitata R'iven.

Sampl e
peri od

Numbers samp'led

Area A Area B

Standar"d
Mean I ength dev'i ati on

(mm) (rnm)Total

Jun 1983
Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apr 1984
Jun 1984

Total s

53
109
111
94
75
81
46

569

27
7

2
T2

'1

53
136
118

96
87
95
46

631

69.4
61.3
60.5
67 .8
56.5
68.0
62.9

13.4
13.8
16.5
14.9
14. 9
15.6
10.7

62
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Little'is known of the life history of migrating populations of

common bullies, except that the 'larvae are marine and the juveniles

return to fresh water dur"ing ìate spring and summer when they are 15-20

mm long (McDowa]l 1978). Although a few juveniìe common bullies (less

than 30 nm long) were reconded near the Rangitata mouth during August,

October, and February, numbers were not sufficient to show any seasonaì

migratory patterns.

The common bully is one of the largen bu'lly species, often reaching

110 rrm in ìength, with a recorded maximum of about 150 rrrn (McDowal l

1978). The ìargest spec'imen reconded from the Rangitata measured LZO

rnfl, but onìy 2% of the total sample exceeded 100 mm in length.

This spec'ies was nearly always found amongst marginal cover

sti I ì , or very s'lowly fl owi ng, water - typi cal ly near an accumul at.ion

gorse, broom, or lup'in debris near the edge of a pooì or backwater.

Davi s et ar. (1983) suggested that the Rakai a Ri ver was poor

habitat for common bullies, and Eldon and Gr-eager (1993) noted that

numbers in the Rakaia Lagoon were lower than expected. It appears

that the Rangitata River provides little betten habitat, because common

bul 'l 
i es v',ere usual ly restri cted to a smal I pant of the ri ver and

individuals did not grow to any gneat size.

5.L.2.4 Lamprey (Geotría australÍs)

Two speci rnens of thi s spec'i es were recorded i n Area B of the

Rangitata River'; a 510 rrrn adult in August and a 106 rffiì juvenile in

June. Lampreys have been observed at various localities in the lower

river and are pnesent during several stages of their Iife cyc]e. They

start ìife in fresh water as larvae (ammocoetes) and, after several

ln

of
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years living buried in muddy backwaters, ammocoetes of about 80-100 rrn

in length transform into migratory juveniles (macropthaìmia) wh'ich

migrate downstream into the sea. Lampreys probab'ly spend sevenal years

in the sea (McDowaìl 197S), and mature adults (about 400-600 nm ìong)

re-enter fresh water during winter and spring to breed. Although the

breedi ng hab'its of thi s speci es have not been descri bed, spawni ng

probabìy occurs in smaì1, rocky, bush streams and creeks. It seems

that the Rangitata River does not support a large lamprey population.

5.1.3 Upper River Fish

Th'is category refers to fish species

the Rangitata Gorge in Area D. A'lthough

upì and buì ly catch (4%) was recorded 'i n

was caught near the Rangitata mouth,

included in the upper river category.

which wene caught mostly above

a smal'l proportion of the total

Area B, and one rainbow trout

these two species have been

One notable feature of the five species of fish reconded above the

gorge is that they are all regarded as non-migratory, and their entine

life cycle takes place in fresh water. The three gaìaxiid species

found in the upper river often shared the same shallow r"iffles and runs,

whereas juvenile salmonids (quinnat salmon, brown trout, and rainbow

trout) usualìy were found togethen in small swift side channels (Fig.8).

5.1.3.1 Upland Buì ly (cotionorp.hus breyiceps)

Upìand bulìies are very common and widespread in the South Island

(McDowalI 1978), and though the name "upìand" implies a restriction to

h'igh country habitats, this species is also found in a wide range of

habitats at low alt'itudes.
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FIGURE 8. Typicaì habitats of specie
niver - Area D. Juvenile
regul arìy found near the f
the smalì side channel (le
in the quÍeter pooìs of th
the abundant bankside cove
Common river gaìaxias, alp
jawed galaxias were usuall
shallow riffles and runs (

TABLE 12. iiiliiï iloollÍi'r':.åol'ri iillt'-" 
"'r'f#i"ilíiås 

öreviceps)

Sampl i ng
peri od

Numbers

Area D

sampl ed

Total
Mean ìength

(mm)

St anda r.d
devi ati on

(rnm)
Area B

Jun
Aug
0ct
Dec
Feb
Apt'
Jun

1983
1983
1983
1983
1984
1984
1984

L44
4?
42
41
22
92
51

434

144
42
42
44
23

r02
55

452

43.3
43.4
49.?
56. I
57.0
59.2
60.4

17.L
16.6
I7.0
16.7
15.5
L2.3
13.9

ã
I

10
4

Total s 18
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However, i n the Rangi tata R'i ver up'l and bul I i es were found mai nìy

above the gorge, and'in sevenal tributaries in the upper catchment (see

section 5.3). They were present'in Area D during all sampìing periods

(Tabìe 12), and were the most common species caught there (Table 5).

Upland bulìies were occasionaìly caught in Area B and they have also

been recorded 'in various stockwater and irrigation races connected to

the lower Rangitata River (FRD unpublished data).

Upland bulìies v{ere found in a variety of slack water habitats, but

mostly i n pool s and backwaters that had an abundance of marg'i naì

vegetation and/or debris coven. Although this species may exceed 100

mm in length, Rangitata upìand bullies ranely reached 80 mm.

The breeding season for this species is from 0ctober to December

(Hopkins 1970, Stapìes 1975), though data collected by Dav'is et al.

( 1983) i nd'i cated that breedi ng i n the Rakai a may have occurred at

various times between August and May. Smalì (15-25 rrm long) upland

bul I i es were cornmon i n the upper Rang'itata only duri ng June 1983 and

June 1984, and wene probably fish which had hatched after the pnevious

spring-summen breeding season, that is, they were noughly 6 months old.

5.1.3.2 A'lpine Gaìax'ias (calaxias paucispondgrus)

Thi s spec'ies was recorded durì ng s'ix of the seven sampl i ng peri ods

and appeared to be fai r''ly common i n the upper Rang'itata Ri ver (Tabì e

13). They $,ere also found in Deep Stream, a high country tributary of

the Rang'itata (see Fig. 1).

The alpine galaxias is known from a few South Island rivers, mainly

those of moderate to high altitude on the eastern side of the Southern

Alps. They have been recorded up to 112 nm long, but commonly seem to
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nm (McDowaìI 1978).

except that they spend

probably occurs duri ng

Veny little is known of

their entire life cycle

spri ng (McDowa'll 1978) .

In the upper Rangitata this spec'ies was usually caught amongst the

shallow (10-20 cm deep) broken water of small and medium sized riffìes,

though a few also were found close to the edge of small swift runs.

5.1.3.3 Long-jawed Galaxias (caraxias prognathus)

Very ìittle is known of this specìes

few rivers of the South Island. It

Rangitata River during s'ix of the seven

aìso in Deep Stream (see Fig. 1).

and it has been found only 'in a

was recorded in Area D of the

sampìing periods (Table 14) and

Thi s speci es , whi ch common'ly attai ns a ì ength of 60-70 rrm, was

caught mostly in shaìlow riffles, frequently in the very shallow (less

than 10-cm deep) margins where there was ìittle flow. During late

summer and autumn long-jawed galaxi'ids were sometimes coìlected from

areas where small channels had shrunk to trickles less than 0.5 m wide

and 5 cm deep.

Nothing 'is known of the breeding of this species, but McDowalì

(1978) suggested that spawning takes place during spring.

5.1.3.4 Common River Ga'lax'ias (caraxias vargarís)

The common ri ver gal axi as was regul arìy encountered i n the upper'

¡iver and in several tributaries of the Rangitata (see section 5.3).

In Area D this species d'id not appear to be as common as either of the

two alpine gaìaxiid species, G. paucÍspondglus and c. prognathus, and only

44 were recorded (Table 15).



TABLE 13. Numbers
sampìed

and si zes
in Area D

of
of

43

alpine gaìaxias (calaxias paucispondgrus)
the Rangìtata River

Sampl i ng
peri od Number sampl ed

Mean length
(mm)

Standard dev'iati on
(mm)

Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apr" 1984
Jun 1984

Total

2
3

11
6

45
34

I01

53.0
63.0
64.0
49.0
56.3
53.6

7.r
4.0
3.6

11.6
7.0
6.3

TABLE 14. Numbers and sizes of
prosnathus) samPled

long-jawed galaxias (caraxias
in Anea D of the Rangitata R'iven

Sampl i ng
peri od Number sampl ed

Mean length
(mm)

Standard devi at'ion
(rnm)

Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apr 1984
Jun 1984

Totaì

1

6
?T
25
?6

2

81

58.0
56. 5
52.0
48. 5
64.3
64.5

ro]s
9.9
5.0
3.1
0.7

TABLE 15. Numbers and sizes
vurgaris) samPled

gal ax'i as (calaxias
Rangitata Ri ver

of
in

common river
Area D of the

Sampì i ng
peri od Number sampled

Mean length
(mm)

Standard deviation
(mm)

Jun 1983
Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apr 1984

Totaì

11
9
7

13
1

3

60.0
58.3
80.1
79.3

ro2
94.0

4.0
8.0

2L.5
13.9

6.9

44



44

The bioìogy of this specìes'is reasonabìy well known from the

studies of Benzie (1968) and Cadwaì lader (1973, 1975, 1976a, 1976b,

1978). Spawn'ing takes pìace during ìate winter and spring, and newìy

hatched young shoal i n qu'ietly f I owi ng marg'i nal shal I ows and poo.l s unti I

they are about 30 riln long. They then move into the adult habitat,

typicaìly amongst the gravels and boulders of swiftly flowing streams.

Aìthough they may attain a length of 150 mm (McDowaìl 1978), very few of

those caught in the Rangitata exceeded 100 mm.

5.1.3.5 Rainbow Trout (sa:,mo gairdneríi)

Rainbow trout are not native to New Zealand, but since their

introduction'in 1883 (Scott, Hewitson, and Fraser 1978) they have become

a very impontant sports fish. Liberations into South Island rivers

have generally not been very successful, and here the rainbow is better

known as a'lake fish.

Ra'inbow trout ane occasionally caught by anglers in the uppen niven

and gorge, but this species is be'lieved to comprise onìy a small

pro¡lortion of the Rangitata sports fishery (Davis, Unwin, Zeìdis, and

Hayes'in prep.). Mature rainbows enter Deep Stream (see Fig.1) during

autumn to spawn (Davi s, Zel di s, and Unw'i n i n prep. ) .

Juveniles up to 120 nrn in ìength were regularly recorded in Area D,

and on one occasion in Area A (Table 16). They were usually found

amongst marg'inaì vegetation and debris cover in moderately swift areas

of small side channels. 0nly one rainbow trout greater than 250 mm r,las

encountened, but recent Surveys of anglers' catches in the Rangitata

(Dav'is, Unwin, Zeldis, and Hayes in prep.) indicate that more adult

rainbow trout were present in the river than our sampling indicated.



TABLE 16. Numbens
in the

45

and sjzes of rainbow trout (samo gairdnerií) sampled
Rangitata Ri ver

Sampì i ng
peri od

Number sampl ed

AneaA AreaD Total
Mean length

(mm)

Standard
devi ati on

(mm)

Jun 1983
Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apt' 1984
Jun 1984

Total s

1

1

3
4
6
3
9

11
7

43

3
4
6
3
9

10
7

42

104.3
87 .8

L02.7
115. 3
65.3
94.2

136.7

16.5
L2.7
17 .1
15.3
11.6
22.2
65.2

New Zealand does not appear to have

trout, though this species is known to

Iakes and rivers into tributary streams.

any stocks of

make spawn'ing

"sea-run" rai nbow

mi grations from

5.1.3.6 Koaro (calaxias brevipinnís)

Landlocked populations of koaro are known from two high country

tarns known as the Scour Stream tarns (see Fig. 1) in the Rangitata

catchment (Docherty L977).

Aìthough koaro are commonly found in mountain streams (McDowall

1978), they wene not found in any of the Rangitata tributaries or in
the mainstem of the river duning th'is study. Adults of this species

grow quite large; they reach a known maximum of ?70 nm in length and

are commonly found up to 180 nrm (McDowal I 1978).

t¡Jhitebait of the koaro are thought to compri se a smal I proportion

(pnobably much less than 10%) of the whitebait run in the Rangitata and

othen east coast rivers of the South Island (McDowall 1965).
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5.1.3.7 Brook Char (salvelinis fontinalis)

This species was introduced into New Zealand last century, and,

though widespread, they are not very common. In this country brook

char rarely exceed 200 rn¡'in length, and "sea-run" populations have not

establ i shed.

Popu'lations of brook char exist in the Rang'itata catchment (McDowall

1984), but were not necorded during this study.

5. I .4 "Aì I Areas " Fi sh

The three species in this category were found in all four sampling

areas of the Rangitata. All three are mignatony fish and two (qu'innat

saìmon and brown trout) have been introduced to this countny.

5.1.4.1 Qui nnat Salmon (oncorhgnchus tshawgtscha)

The Rangitata River is well known as a salmon river and various

aspects of the river's quinnat salmon recreational fishery have been

d'iscussed in Boud and Cunningham (n.d), Davis (198a), and Hardy (1975).

The Rang'itata River quinnat salmon fishery is also described by Davis,

Zeìdis, and Unwin (in pnep.) and Davis et a!. (in prep).

Qu'i nnat sal mon are mi gratory f i sh. I^l'i thi n a year of hatchi ng 'i n

stabìe high country streams, the young move downstream to the sea.

Mature fish, 2-5 years o'ld, m'igrate out of the sea and return upstream to

the same spawning grounds. Returning adult salmon often exceed 10 kg

in weight and are very popular with angìers.

During this study, 326 juvenile quinnat salmon (3U-150 mm long) wene

recorded (Tabìe 17). Most were caught in Area D, though the high catch



TABLE 17. Numbers and si zes of
tshawgÈscla) sampled
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qui nnat saìmon (oncothgnchus
in the Rang'itata River

Sampì i ng
peri od Area A

Numben sampìed

Area B Area C Area D

Mean Standard
ì ength devi ati on
(mm) (mm)Total

Jun 1983
Oct 1983
Dec 1983
Feb 1984
Apr 1984
Jun 1984

Totaì s

:

i
4

1

79

I

2

88

1

38
3
2

I
53

4
65
81
14

4
T?

181

6
185
90
16

4
23

326

99.0
40.6
53.5
68.7
95.0

103. g

8.3
6.4
9.1

10.5
L.4

13.5

may reflect their small size as well as their abundance in this area.

Juveniìes grow as they move downstream and become harder to catch with

an el ectri c f i sh'i ng mach'i ne, probably because as they grow they become

stronger swimmers and start to uti'lise deep waten habitats which cannot

be eìectric fished.

Most juveni'le quinnat salmon caught during this study were found in

small s'ide channels with abundant cover (see Fig.8), or along the edges

of runs where coven $,as provided by lange substnates. 0ften they were

found with juvenile brown and rainbow trout.

5.1.4.2 Long-finned Eel (znguí7la dieffenbachii)

Eels are among the commonest and best known fishes in New Zealand

fresh waters, and ane found in a variety of habitats throughout the

country. There are two species of eel - the'longfin is usualìy

associated with streams and nivers, wheneas shortfins (see section

5.1.1.5) are mone often found in swamps and lagoons.

Although long-finned eeìs were recorded in all four aneas of the

Rangitata, nearly all of the samp'le was caught below the gorge (Tabte
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Adult migrant eels are usually distinguishable because they undergo some

changes 'in colour, eye size, and body shape.

The I ength of adul t eel s caught by el ectri c fi shi ng j n the

Rangitata was estimated rather than measured because of the difficulty

of handìing and anaesthetising these ìarge, active, and slippery fish.

Long-f i nned eel s greater than 300 rrün i n I ength v{ere caught mai nly

close to the Rangitata mouth, especiaì ly duri ng autumn when adult

migrants were observed in the samples. Adult eels were caught on'ly

amongst dense coven, normalìy submerged vegetation in deep pools or

runs. Ee'ls'less than 300 mm ìong, were found throughout the lower river

(Areas A, B, and C) and were caught amongst cobbles and boulders in

riffles or along the edges of runs.

It appears that the eel popu'l at'ion of the Rangi tata i s not great

and may be limited by a lack of suitabìe adult habitat in the lowen

river. Eels do not support a signìficant commercial or recreational

fi shery i n the Rangi tata, and one commerc'i aì eel fi sherman who

occas'i ona'l ly pl aces fyke nets i n the ni ver commented that the ri ver i s

generaììy too swift to fish, and that, though the eels caught are of

good quality, he does not catch many.

5.1.4.3 Brown Trout (saho trutta)

Thi s accl i mat'i sed speci es 'i s fai rly common throughout the Rangi tata

River and supports a s'ignificant recreational sports fishery (Davis et

ar. in prep.). Brown trout were found in all four samp'ling areas

during all but one of the sampìing periods (Tabìe 19). Most brown trout

sampled were juveniles (up to about 200 mm), but occasionaìly fish over

250 rm wene caught.
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TABLE 19. Numbers and sizes of brown trout
the Rangitata River

(samo trutta) samp'led jn

Sampì i ng
peri od Area A

Number sarnpl ed

Area B Area C Area D

Mean Standard
I ength devi ati on
(mm) (mm)fotal

Jun 1983
Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apr 1984
Jun 1984

Total s

7

5
I

10
9

10
10

59

3
9
5

3
2
4

19

45

2
z
6

19
7

7

T2

55

10

2
2
2
4
1

27

22
16
?l
34
20
25
48

186

158.2
114. 6
62.5
61.3

119.8
131 .0
167 .0

108.7
20.7
+6.9
45.9
52.7
53.6
55.0

Some'information on juvenile brown trout in the Rangitata River also

was obtained during fortnightly eìectric fishing surveys for quinnat

salmon jn the period August 1983 - April 1984 (see Davis, Zeldis, and

Unwin in prep.). Length-frequency data from both stocks were combined

to show brown tnout fry emergence and growth in the Rangitata River from

June 1983 to June 1984 (Fig.9). Fry emerged in October, and during

that month 2 year classes (0+ and 1+) were clearly identifiable. Even

though the sample sizes each month were small, growth of the fish bet-

ween sampling periods can be seen. The wide nange in length of juvenile

brown trout probably reflects different hatching times and rates of

g rowth .

Al though they v',ere found i n a w'i de vani ety of habi tats throughout

the river, juvenile brown trout were caught most often in small, swift

side channel s whi ch they often shaned with juveni le qui nnat salmon

and/or najnbow trout (see Fig. 8).

Brown trout are migratory and may spend pant of their ìife at sea.

Mature fish are known to spawn in Deep Stream (see Fig. l) during autumn

and winter (Hardy 1975).
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mai nstem of the

distributions of juveniìe brown trout
Rangitata River during 1983-84.

sampled from the

Fork length (mm)
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5.2 Fish Abundance and Density

Estj mates of fi sh densi ty cal cul ated from el ectri c fi shi ng i n

various parts of the Rangitata ranged from less than 0.1 fish per square

metre to 1.5 fish pen squane metre. Small side channels with bank and

vegetation coven seemed to support the highest dens'ity of fish and

variety of species; however, these habitats were rare, especially in

Areas B and C. R'iffles and the edges of fast runs generaìly contained

many more fish than did pools and s'luggish runs. Some pooìs, notably

those which contained accumulations of broom and gonse debris, supported

small and locally abundant popu'lations of fish. Throughout the river,

fish usuaìly were found near cover of some sort - in riffles and fast

runs they occurred in the spaces between gravel and boulders, and'in

slower water they were assoc'iated with manginal vegetation and clusters

of gorse or broom debri s.

5.3 Tributary Streams

Duri ng thi s study several tri butary streams of the Rangi tat,a v',ere

sampled by use of an electric fishing machine. Samp'ling was not done

on a regular basis and usually only a shont reach of each stream was

fished. The foìlowing summaries are based on the results of electric

fish'ing surveys and records from FRD's fish distribution data base.

5.3.1 Deep Stream

Thjs tributary enters the

Station (see Fig. 1). It is a

mean flow of about 6 m3/s,

i nstream cover'.

upper Rangitata River nean Mesopotamia

stable, spring-fed stream with an annual

and it contai ns abundant bankside and
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This stream is recogn'ised as being an important salmon and tnout

spawning area (Hardy 1975), and qu'innat salmon, brown trout, and rainbow

tr.out commonìy occur in it. Four species of native fish also are known

to occur in the stream; upìand buìlies, long-iawed galaxias, alpine

galaxias, and common river galaxias.

5.3.2 Boundary Stream

The reach surveyed was close to Rangitata Gorge road, about 2 kn

from its outlet near the lower end of the gorge (see Fig.1). The

channeì sampled was only one of several branches of Boundary Stream and

was quite smaìl (1-2 metres w'ide with a flow of about 0.2 m3/s). There

was veny littìe bankside vegetation in th'is area, but abundant instneam

cover was provided by boulders and cobbles. Although sampled at three

different seasons, only upland bullies and common river gaìaxias wene

found in the stream. However, local anglers have observed trout in the

Boundary Stream system.

5.3.3 Raules Gu'lly Stream

This trìbutary enters the Rangitata about 5 km downstream of the

gonge (see Fig. 1). The reach sampled was near Rangitata Gorge noad

whene the stream flowed through a steep, bush-lined gully. Generally

the stream was l_? n wide w.ith a flow of about 0.1 m3/s. This stream

was sampled once during summer. Common river gaìaxias were numerous

amongst boulders and cobbles of the streambed, but no other species were

found.
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5.3.4 Lynn Stream

This tributary enters the Rangitata midway between the gorge and

Peel Forest (see Fig. 1). tt is a steep, shingle stream and for much

of the year the lower sections may be dry. The mouth of Lynn Stream

was eìectric fished regularìy, and occasionally juvenile brown trout and

quinnat salmon were caught in this anea. Qu'innat salmon are known to

have spawned i n thi s area (Hardy 1975 ) . No nati ve speci es wene

recorded here.

Near Lynn Stream, drainage d'itches, which fìowed directly into the

Rangitata, contained numerous long-finned eels from 200 to 600 rnn in

I ength.

5.3.5 McK'innans Creek

Thi s creek joi ns the Rang'itata about 2 km f rom the mouth (see F'i g.

1). Thene is some confusion concerning its name; it is also known

loca1ly as Mjddle Stneam, Middle Channel, or Middle Creek.

IrJhen sampìed during spring the creek appeaned to be stable (probably

spring-fed) and had an abundance of ripanian growth. Although small

(about l-Z n wide and 0.5 m deep), it contained numerous juvenile brown

trout and common bullies, as well as both short-finned and long-finned

eels. A locaì farmer reported that adu'lt quinnat salmon somet'imes

entered the stream.

5.4 Benthic Invertebrates

The abundance of benthic invertebrates at each of the four samp'ling

aneas of the Rangitata River is shown 'in Tables 20-23.
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TABLE 20. Abundance of benthlc lnvartebrates collecfed ln Area A of the Rangltata River,
June 1985-Aprll 1984. (N.8. No June 1984 sample.) Data are percentage values of
three repl lcate sanp I es

Taxa 15/6/85 l2/8/85
Sampllng date

te/10/st t0/1t/6t 28/2/84 6/4/84

Ol lgochaeta
0l lgochaetae spp.

Mo I lusca

þtilqvgus antí@nn

P I ecoptera
ælan¿lobius frrc¿jllatus

Ephemropofera
Ðelaatjdím sPp.
ttæzcpttTùia æiâ.

Tr lchoptera
otcpttú-ra aJbíqts
AotÆplçtæ tqnla,
rgdnobiosis frater
H. ttlöriparlei-s
,tlgdrobjos¡.s sPP.

Psiloc.lprem äidens
Øs|rbrsra. cdll:Í.sta

Co I eoptera
Ilgdcra sP.

D I ptera
Ch lronoml dae spp.
Àust¡osjn¡¡Iiun spp.
Eriq)tæriní s9.
ffclq*rÍlus sP.

Mean number per 0.1m2

Number taxa

l.gl.g

50.9

6o:o

1.8
1.8
,:u

18.5

6

I 0.5

81.9
0.6

0.6

o;

5.6

61. I

I l.l
22._2

ó.0

4

1.8

8r:6

I o:e

':t

18.'

5

t.t

0.7

84.8

1.5
o._,

0.7

5.t

'.-'

50.5

I

0.7

62.1

12.1

0.5
O._,

0.7

1.2

l9. g

0.3
l.g
0.2

I 99.0

1t

0.6
0.6
1.5
3.2

51.7

9

x ltùot present.



TABLE 2I. Abundance of benthlc
June 1985-June 1984.
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lnvertebrates col lecfed in Area B of
Data are percentage values of three

the Ranglfata River,
repl lcate sampl es

Taxa

Sampl lng date
t5/6/8t 12/8/s3 t8/10/8t t/12/83 8/2/84 5/4/84 8/6/84

Ol lgochaeta
0l lgochaetae spp.

P I ecoptera
æLatfubit:s frtcillatus

Ep hemeropotera

Ðeleaddiul spp.

Tr I choptera
eçrærtæs sPP.

O*1pA*a aJbiæps
ÀoteapsgrÌ¡e æIqúø
e. @l<a
Ilgdzþbirrlsi.s ÈaÞ
II. afuripanì.s
u. pranhripni-s
Itgd¡Dbjosis spp.
Øsæbruna c;al li sE
Cosf.aclntanu.. sPp.

Co leoptera
Hgdora sP.

Dl ptera
Chlronomldae spp.

¿ust¡r¡sj¡¡¡¡fiun s pp.

Eriopfteríni sP.
J[c]qr]ríf,us sP.

l'lean number per 0.1m2

Number taxa

-t

I 5.6

62.'

6.5

12.5

10.7

5

2.0

8.0

66.0

2.0

1.0

I l.o
6.0
2.0
2.O

55.1

9

5o.o

7.1

7.1

35.7

4.7

4

0.6

1.9

l.J

1.62.6

44.4 69.0 61.ó 66.0

o:t o:t

0.4 0.5
0.4 0.5
0.5 0.9
0.9 0.4
- 0.1
1.6 0.5
1.2 0.,

0.4

,:t

51.3 24.1
_ 2.,

22.2 O:U

16.7 I 0.0
12.8 t8.5
0.7 0.7
0.1 0.5

5.0 52.7 227.5 t52.O

1414

* Not present.



'ÍABLE 22. Abundance of benthlc
June 1983-June 1984.
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lnvertebrates collected ln Area C of the Rangltata River,
Data are percentage values of three repl lcate samples

Taxa

Sampl lng date
t4/6/83 1t/8/83 17/10/8t l/12/83 8/2/s4 1/4/84 s/6/84

1,lo I lusca
MaDEgr%s anLípoùnn

P I ecoptera
ze-la ndobitss ñ¡r:ciJ-jl¿âJs

Ephemeropotera

DefeaÊídjun spp.

TR I CHOPTERA

Pggæe¡¡t¡odes sPP.

Oxgethin alhiceps
AoæEsßte ælsúa
A. tækd
fgdrobiosr.s fratæ
Ir. unhripenm-s
u. prun}rípzti-s
HgdruöÍosjs spp.
Psi-læ)þrcna ¡storale
6stæ,¡2g,rg¡rg. czltísfu
oasæjbrara spp.

Co I eoptera
Hgdota sP.

D i ptera
Ch lronomldae spp.
Àustrtrsftuliun spp.
Erio¡t@rini sp.
Iþloplr¿iTus sp.

l¡lean number per 0.1m2

Number taxa

-*

12.5

72.9

2.1

4.2
4.2
o:

16.0

6

g.t

gl.g

6.8
,:

14.1

4

4l'l

2.7

42.5
4.1
2.'l
1.4

24.5

t0

r]s

I t.8
0.9
0.9
0.9

':t

0. I

5.5 6.6 2.7

89. | 68.2 59.4 60.5

1.4
1.4

1.4
1.4

- 0.6
1.5

- 0.5
- 0.7

0.7 1.0
0.7 2.2

0.7 2.1

- 0. I

,._n o._,

3.6 10.0
,:r t:t

- 1.8

16. I 1r.2
10.9 15.3
1.5 0.6
- 0.5

36.7 45.1 291.755.0

15t010

t l'{ot present.
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TABLE 25. Abundance of benthlc
June l98lJune 1984.

lnvertebrates collected ln Area D of the Rangltata Rlver,
Data are percenfage values of three repllcate samples

Taxa

Sampl lng date
16/6/8t t0/8/e3 20/10/83 2/12/s3 27/2/E4 4/4/84 e/6/84

0l lgochaeta
Ol lgochaetae spp.

P I ecoptera
Zelantbbius firciJ-latus

Epheneropotera

-æleaLidiun spp.
Ølofuriæus hrreralis

Tr lchoptera
PgaæÌf:ia er.rter--lâ.

Pgrrærf:udes spp.
Ox¡etJ:íta :thjcqrs
AúæpsgcIE ælstiø.
A. ran)taru
A. tqnka
ngdrubjær.s fratæ
It. urùriperyirs
H. prurtùll:ipaní-s
flgdroÞjosis spp.
Psilælprcna bídens
P. tspraLe
ØsæIrc¡ßna cal lísÞa
C. psdrcpfßj'ra
C. anttloptæa

Co I aoptera
Hgibta sP.

D I pfera
Chlronomldae spp.
Aust¿æÍnrlÍuï sp.
Eriopæini sp.
ParaTÍnvnphiJ,a sts¡æi
Apllrqp/lil¿t twzel rd;.ca
LbJoçhilus sp.

Amp h I poda

Patæallìope .fl,unat i ? is

!¡lean number per 0.1m2

Number fa>ø

1.50.4 2.t

0.51.6

67.6

0.4

0.4

I 7.0
9.9
2.8

l.l

63.4

0.4

l.g
24.9

5.3
0.4

0.4

88.t

ll

0.6

69.7

0.5
1.0

0.3

2.6
24.9
o:,

104.5

9

0.5

15.6 18.7
6.5 5.7
0.5 0.5
0.1 1.0

: o:'

0.4

0.4

0.4
1.5

91.4 67.4 72.6 64.8
- 0.1

0.1

- 0.2
0.6 0.9
l. | 2.t
- 0.2

0. I 1.0
1.2 1.7
l. | 2.8
0.1
o:u o:t

0.6 0.4

o" o]z

0.5

0.5

0.9

0.5
0.5
o:u

t.4
t.l
o:u

1.4

16.6
2.6

t.l

o"

0.2 0.1

0.5

75.3 116.7 270.5 604.7

1.4

1.4
2.7

'a'

t Not present.

84.3

t5 17 l9
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(One set of samples, taken frorn Area

proper'ly preserved and consequently could

counted. )

A during June 1984, was

not be sorted, identified,

not

and

A total of 30 taxa was identified frorn the mainstem of the Rangitata

during the study; L7 taxa in Area A, 18 in Area B' 19 in Area C, and 27

i n Area D.

The benthic fauna of all four sampìing areas was dominated by lanvae

of the mayfly Ðereatídium sPP., which was present'in all areas

throughout the samp'ling period and accounted for 44.4-9I.4% of the

animals sampìed. The larvae and pupae of two other taxa were commonly

found throughout the river; Chi nonomidae spp. (midges) and

.ãustrosimutjum spP. ("sandfìies"). AbOve the gorge, Chironomidae and

.Austrosimulium spp. were of roughly equivalent abundance and oven the

sampling period they made up 1.4-18.7% and ?.6-24.9% respectively of all

the sampìes in th'is area. Below the gorge, Ch'inonomidae spp. wene

generally mone abundant (0-42.5% of the samples) than Àusrrosimulum spp.

(0-22.2% of the samples).

Anothen 10 taxa were recorded in all four sampling areas at various

times: the plectopteran (stonefly) species zelandobius furcíIlatasi

the trichopterans (caddÍsflies) oxgethira albíceps, costachorema

calTísta, Aoteap7sche tepoka, Hgdrobíosis fratet, H. umbripennís, and

Hsdrobiosis spp; the coleopteran (riffle beetle) Hsdora sp; and two

cranefly (Diptera) taxa Etíopterini sp. and lúoTophilus Sp.

The rema'i ni ng I7 taxa (mostly tri chopteran 1 arvae) were

collected at all four sites and usua'lly each only accounted for

than 3% of any sample.

not

I ess
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The benthic faunas of the thnee lower niver areas (4, B, and C) were

similar in terms of species abundance and compos'ition (Tables ?Q'22).

However, samp'les coìlected in Area D above the gonge usuaìly had a

greater number of taxa and consistently contained a greater abundance of

benthic invertebnates - often two or three times the number occurring'in

any of the lower river areas during the same sampling period (Tabte 23)'

The greatest abundance and number of taxa in all areas occurred

duri ng the Apri ì and June 1984 sampì i ng peni ods, probably as a

consequence of a long period of stable river flow during autumn and

earìy winter. The highest mean density of invertebrates occurred in

Area D (604 per 0.1 nZ on 9 June 1984), the lowest'in Area A (3 Per

0.1 m2 on 1 December 1983).

Species diversity varied considenably both between areas and between

sampling peniods (Tabìe 24), but no trends wene aPparent.

TABLE 24. Species divensity index of benthic invertebrates collected
from four areas of the Rangitata River, June 1983-June 1984

Formul a used:
(number of taxa in sample) - 1

Species divensity index = Gi; (nu*bea individuals in totnpf .)

Samp'l i ng peri od Anea A Area B Area C Area D

Jun 1983
Aug 1983
Oct 1983
Dec 1983
Feb 1984
Apr 1984
Jun 1984

L.7 2
?.tJ3
L.67
1.38
L.79
1.89

*

1.69
2.28
1.94
1.82
1.51
?.40
2.24

1.80
l.r2
2.82
1.03
2.50
2.35
?.47

1. 58
2.23
r.72
1.63
2.94
2.86
2.81

* No sample.
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6. DISCUSSION

From June 1983 to June 1984, 15 native and 3 intnoduced species of

freshwater fish were caught by electric fishing in the Rangitata River.

A further two fneshwaten specìes (one native and one introduced) are

known to occur in the river system, but were not recorded during this

study. Two species of marine fish also enter the estuarine anea of the

niver at times. Table 25 lists fish species of the Rangitata Riven and

also summarises the numbers of each species recorded during this study

and areas and habitats in which they were usua'lly found.

The numben and composi ti on of f reshwater spec'i es 'in the f i sh f auna

of the Rangitata Riven are typical of braided shing.le rivers along the

east coast of the South Island. Dochenty (1979) recorded 20 species

from the Hurunui River; Bonnett, Davis, and Unwin (1982) recorded 18

spec'ies f rom the Ashl ey R'iver; El don, Davi s, and Unw'in (1982) recorded

20 speci es f rom the Ashbunton R'i ven; and l^li ng (1978) recorded 18

species frorn the mainstem of the tüaitaki Riven. The nepor"ts of Davis

(1979), Davis et aI. (1983), and Eldon and Greager (1983) recorded a

total of ?L species fnom the Raka'ia River. Spec'ies not recorded ìn the

Rangitata R'iver, but known to occur in other east coast rivers incìude:

red-finned bully (eobiorotphus huttoni) (known fnom the Hurunui, Ashley,

and l,lai taki R'i vers ) , and gi ant kokopu (caraxias argenteus) , known f rom

the t¡la'itaki River, though both are rare.

The 20 freshwater and 2 marine species of fish known to occur in the

Rangitata catchment can be placed i n broad groups based on thei r

distribution in the niver (see Table 5). Kahawai and yeììow-eyed mullet

ane marine fish and probab'ly do not penetrate upstream of the estuary.

Gi ant bu'l I i es , short-fi nned eel s , i nanga whi tebai t, and the two speci es
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TABLE 25. Summary of flsh specles known lo occur ln fhe Rangltata River catchment

Spec I es
(common

Tota I

number
name) caught

Areas
where
found Habltaf where usual ly found Connents

Blue-gllled I 048
bully

Torrentf ish 821

Commn bu I ly 651

Upland bul ly 452

Qu lnnat sa lmon 362

Long-f inned eel 2OO

Brovln trout 185

lnanga 159

Alplne galaxlas l0l

Long-Jawed 8l
gal axl as

Black flounder 47

Common smelt 46

Compn r lver 44
ga laxl as

Ra lnbow trout 43

Stokel I ls smelt 4

Giant bul ly 4

Lamprey 2

Short-f lnned I
eel

Koaro not
recorded
thls study

Brook char not
r€corded
thls study

Kahawa I not
recordêd
thls study

Yel low-eved not
mullet ' recorded

thls sfudy

l,{cst of rlver
below gorge.

Mosl of rlver
below gorge.

lbst of rlver
below gorge.

tlalnly above
gorge.

Throrghouf
r I ver.

Th roug hout
r lver, but
rare above
gorge.

Th roughout
r lver.

l'{sar moufh.

Above gorge
only.

Above gorge
on ly.

Lower river,
usually qulte
close to nouth.

Lower rlver,
below S.H.l.

Above 3orge
only.

lilaarly all above
9orge.

Lower rlver
below S.H.l.

Near mouth
on ly.

Lower rlver.

Lorer rlver?
some trlbutarles

Hlgh counTry
farns, trlbutary
streanrs?

Amonçt boulders on edges of
rlffles and fast runs.

ln turbu lent whlte-water
areas of rlffles.
Debrls and vegetatlon cover,
slack water.

Slow flowlng water,
vegetation covêr.

Varles wlth slze of flsh,
juvenl les usual ly dependent
on cover.

Smal I (<300 mm) ln rlffles
and runs, larger eels ln
pools and amongsf debrls
cover.

Varles wlth slze of flsh,
offen near fast flowlng
water.

Edges of channels.

Shal lor r lffl es.

Very shall* rlffle edges
and runs.

Sl lfy backwaters and pools.

Sl lty backwafers and pools.

Edge of rlffles and runs.

Varles wlth slze, usual ly
close to fasf floulng wafer.

Spawns near estuary.

Debrls and vegetat¡on
cover ln poolè.

Probably spawns ln mlnor
trlbufar les.

Swanpy streams?

Bou I dery forest streams?

Mlgratory, move
as they grow?

Mlgratory, juvenl les
caughf near mouth.

Mlgralory, h lgh densltles
in sore places.

Non mlgratory, comron in
som trlbufarles.

lntroduced, mi grafory,
juvenl les only sampled.

Migratory, spaïn at sea.

lntroduced, mlgratory,
sanple was mostly
Juvenl les.

0n ly mlgratory whitebalt
recorded.

Non mlgratory, densltles
hlgh varlable.

llon-mlgratory, often
found assoclated wlth
alplne galaxlas and
comrmn rlver galaxlas.

Ml gratory, occurrênce
varlable.

Ml gratory, occ-t¡rrence
varlable.

l',lon mlgratory, comrpn ln
some trl butarles.

I ntroduced, non-rn I gratory.

Mlgratory, large shoals
enter rlver to breed.

Probably mlgratory,
I ittle knoryn.

Mlgrates lnto rlver to
breed.

Mlgrafory, rare ln
Rangltata systen?

Essentla I ly ml gratory,
probably contrlbutes a
small proportlon of
rrrrh ltebaltrr run ln
Ra ng I tata.

I ntroduced.

Knqn to f lsherrnn,
often present ln large
shoals near ncuth.
Sometlmes cauqht near
mouth

Above gorge, Smal I streams.
ln smal I

trlbutarles?

Estuarlne areas. !hrlne.

Estuarlne areas. ibrlne.
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of smelt were found only within a few kilometres upstream of the mouth.

Bl ack f I ounders and common buì I i es al so wene caught ma'i n'ly near the

mouth, but have been reported 20 km upstream near S.H.1 bridge.

Lampreys were rare and only ever found in the lower river near S.H.1

bri dge. The fish fauna of the river is dominated by blue-gi'lIed

bullies and torrentfish, which were veny common at all three samp'ling

areas below the gorge.

Duri ng th'i s study, f i ve spec'i es of f i sn u,ere found pnedomi nantly

above the gorge: upland bul'lies, alpine galaxias, long-jawed galaxias,

common ni ver gal ax'i as, and rai nbow trout. Two furthen spec'ies, koaro

and brook char are also known to occur in the catchment above the gorge.

The remai ni ng three speci es (qu'i nnat saìmon, brown trout, and

'long-finned eels) were recorded at all four samp'ling areas of the river,

though ìong-finned eels appear to be very rane above the gorge.

A notable feature of the Rangitata River native fish fauna was the

distribution of spec'ies above and beìow the gorge. Species found above

the gorge were predominantly non-migratory and not found below the

gonge, whereas species below the gorge were predominantly migratory and

did not occur above the gorge. This differs frorn those other east

coast rivens which have very simiìan faunas (for example, the Raka'ia and

Ashìey Rivers), and whene there appears to be considerable "overlap"

migratory species can be found in the upper niver, and non-migratory

species near the mouth. The separat'ion of species into "above gorge"

and "below gorge" groups in the Rangitata may be influenced by:

1. The rugged nature of the gorge, which may prevent the upstream

passage of many migratony species.
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2. Marked d'ifferences in the types of hab'itats availabìe to fish above

and below the gorge. Above the gonge the riven is very braided, and

broad shallow channels f'low gently over fairly small substrates,

wheneas below the gorge the river is often confined to a few swift,

turbulent channels containing large substrates.

Area A, the secti on of ri ver c'lose to and i ncl ud'i ng the mouth,

appears to be the most productive part of the river. Thirteen of the

18 freshwater species caught during this study were recorded in Area A

and, in terms of fish abundance, 43% of the total number caught in all

four areas was recorded in this area.

Areas B and C of the lower river appear

habitat for all but the two dominant species

and torrentfish.

pnovide Iittle suitabìe

fish, blue-gilled buìly

to

of

Above the gorge ei ght speci es of f i sh v',ere caught, and though Anea

D does not appear to be as productive as Area A it is, nevertheless,

notabl e for contai ni ng good popuì ati ons of two uncommon speci es

alpine galaxias and long-jawed galaxias. The ma'instem and tributaries

of the upper river also provide most of the suitable spawning and

rearing habitats for salmon and trout in the river.

In all four areas sampìed the dens'ity of fish was generally low

usua'lly ìess than 1 fish per square metre. Overall, the estimates of

fish dens'ity in the Rang'itata appear to be very similar to those of t,he

Rakaia (Davis er at. 1983), and ane probably typical of large east coast

shingle nivers. In the Rangitat,a most fish were found either in riffles

or smalì side channe'ls or along the margins of fast runs.

Di fferent speci es of fi sh sometimes shared the same habi tats.

Juvenile sal¡nonids (quinnat salmon, brown trout, and rainbow trout) were
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often found together in small, swift side channels. Above the gorge

riffles sometimes contained common river gaìaxias, long-jawed galaxias

and alpine gaìaxias, v{hereas below the gorge riffles neguìarìy contained

bl ue-g'i I I ed bul I i es and torrentf i sh.

Throughout the ri ver i nstream cover appeared to be spanse,

consi st'i ng mostly of spaces between graveì and bou'l der substrates .

Dense, but very localised, fish popu'lat'ions often wene found amongst

marginal vegetation and debris clusters (usually composed of bnoom and

gorse). However, such areas are usually transient, and may be washed

av{ay or stranded by fìoods and changes in river bed morphology.

A w'ide vaniety of activities is undentaken by the fish species

in the Rangitata River; these include spawning, incubation, hatching,

nesting, and feed'ing. Many of the species in the Rangitata River are

migratory, especially those that are commonly found in the lower niver.

Mi gnat'i on usual ìy i nvol ves movement of adu'lts to spawni ng areas '
foìlowed by a subsequent reverse migr"ation of young fish. The timing

and extent of fish migrations in the Rangitata River are probabìy

similar to those of the Raka'ia River, whene it has been shown that fish

migration is occurring throughout the year (Uavis et at. 1983).

The benthic fauna of the lowen Rangitata River appears simiìar to

that of the ìower Rakai a Ri ver i n both speci es composi ti on and

abundance. Sagar (1983) studi ed three s'ites on the lower Raka'ia

mainstem that were comparable to Areas A, B, and C of the Rangitata. He

identified a totaì of 17 taxa during a lZ-month sampìing period, and 14

of these taxa also occurred in the Rangitata. The lower Rakaia and

lower Rangitata appear to differ onìy in the occurrence of taxa wh'ich

rareìy exceeded 2% of the abundance i n the sampì es. Lower Raka'i a taxa
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not found in the lower Rangitata included Bero,sus sPP, (Coleoptera),

Ceratopogonidae sp. (Diptera), and Pgcnocentrodes spP. (Tnichoptera).

Taxa 'identi f i ed f rom the 'lower Rangi tata, but not the I ower Rakai a

'included Neozephlebía scita (Ephemeroptera), and three trichopteran taxa

P. nemorale, Costachotema callista, and CosÈachorema Spp.

A notable feature of Area D was its greater invertebrate abundance.

Duning most sampling periods both the number of invertebrates per 0.1

square metre, and the number of taxa pnesent, wene often two or three

times that in any of t,he other t,hree sampìing areas.

In conclusion, the Rangitata R'iver appears to be a typical east

coast South Island braided shingìe river, and the fish and invertebrate

f auna of the system are ver"y sirni I ar to those of the Rakai a Ri ver i n

almost every respect.

6. ACKNOI^ILEDGMENTS

I sincerely thank Colin Dochenty, Chris Kime, Andy Greager, John

Zeldis, Sally Davis, and Laurel Teirney for assisting w'ith fieìd work,

and Paul Sagar and Marlene Skelìerup for systematically sorting and

identifying the invertebrate samples. I would also like to acknowledge

the assistance and constructive comments of Erìc Graynoth, Paul Sagar,

Sally Dav'is, and Tony Eìdon in preparing this report. Thanks also to

Carol tlha'itiri for typ'ing the manuscript, and Gerald Smith for assisting

w'ith the photographs and electric fishing equipment.



67

7. LITERATURE CITED

Benz'ie, V. 1968. The life h'istory of calaxÍas vulgaris Stokell' with a

companison with G. maculatus attenuatus. N.z. Journal of llarine

and Freshwatet Research 2(4)r 628-653.

Bonnett, M.L., Davis, S.F., and Unw'in, M.J. L98?. Subm'ission on the

value of the Ashley fishery resources. N.z. Ministrg or

Agriculture and Fjsheries, Fisherjes Environmental Report No.25.

36 p.

Boud, R., and Cunnjngham, B.T. n.d. A survey of salmon spor"t fishery in

the Rangi tata, Rakai a and Ashbut'ton R'i vers . N.z. uarine

Department, Fresh¡yater Fjsherjes Advisorg Services Investigation

Report Job No. 3. 4 p and tables and figures.

Cadwal lader', P.L. 1973. The ecology of Galaxias vurgaris (Pisces:

Salmoniformes: Galaxiidae) in the R'iver Glentu'i, Cantenbury, New

Zeaìand. Ph.D. thesis, University of Canterbury, Christchurch.

ZLL p.

Cadwallader, P.L. 1975. The food of the New Zealand common river

gal axi as, Garaxias vurgaris Stokel I ( Pi sces : Sal moni formes ) .

åustralian Journal of l,Iatíne and Freshwater Research 26'. 15-30.

Cadwal ì aden, P.L. 1976a. Breed'ing b'ioìogy of the non-di adrornous

ga] axi i d, Garaxías vulgaris Stokel I , i n a New Zeal and ri ven.

Journal of Fjsh Bioloqg 8'. I57-I17.

Cadwal.lader, P.L. 1976b. Home range and movements of the common river

galaxiâs, Garaxias vurgaris Stokell (Pisces: Salmoniforrnes), 'in the

Gl entui Ri ver, New Zeal and. Àustralian Journal of t¡taríne and

Freshr¿aÈer Re.search 27a 23-33.



68

Cadwallader, P.L, 1978. Age, growth and condition of the common river

gal axi as, Galaxías vulgarís Stokel I , i n the Gl entui Ri ver,

Canterbury, New Zeal and . N.z. Minístry of Agrículture and

Fisheries, Fisheries Re,search DÍvision BuIIetÍn lvo. 77. 35 p.

Davis, S.F. !979. Fish and fishery values of the Rakaia River. A

preliminafy report. N.z. nínistrg of Agriculture a¡d Fisheries,

Fisheries Envíronrtental Report No,2. 52 p.

Dav'is, S.F. 1984. Recreational use of the Rangitata River 1980/81.

N.Z. ùllnistrg of Agticulture and Fisheries, Fisheries Environmental

Re2ort No.43. 57 P.

Davis, S.F., Eìdon, G.A., Glova, G.J., and Sagar, P.M.1983. Fish

popuì ati ons of the I ower Rakai a R'i ver. N.z. nínístrg of

Agriculture and Fjsheries, Fisheries Environmental ReporÈ IVo.33.

109 p.

Davis, S.F., Unwin, M.J., Zeldis, J.R., and Hayes, J.I^I. In prep. Ang'ler

use of the Rangi tata Ri ver sal mon and trout fi sheri es. N .z -

¡linistrg of Agriculture and F'jsheries, Fisheries Envirownental

Report.

Davis, S.F., Zeldis, J.R., and Unw'in, M.J.'in prep. Salmon and trout

stocks of the Rang'itata River. N.2. Ministrg of Agriculture and

Fjsherjes, Fisheries Envjronmental Report.

Docherty, C.R . 1977. Ecol og'ical Survey of two tarns i n the Rang'itata

River catchment. Unpublished report, N.Z. Ministry of Agriculture

and Fisheries, Fisheries Management Division, Ch¡istchurch. 16 p.

Docherty, C.R. L979. A submission on the fìsh and fishery requirements



69

of the Hurunu'i River. N.z. I{ínistrg of Agricultare and Fisheries,

Fisheries Envìronmental Report No.3. 39 p.

Eldon, G.4., and G¡eager, A.J. 1983. Fishes of the Rakaia Lagoon.

N.z. tuinistrg of Agtículture and Fisheries, Fisherjes Environmental

Report No.30. 65 p.

Eldon, G.4., Davis, S.F., and Unw'in, M.J.1982. Submission on the

Ashbu rton Ri ver water al I ocati on pl an. N .z . ttlínístrg of

Agticulture and Fisherjes, f'jsheries Environmental Regort No.23.

32 p.

Furkert, F.t.J., Hunter, 4.J., and Hay, F.C. L920. Report of Rivers

Comm'ission on the Rangìtata River, presented to both Houses of the

General Assembly, [,lellington. 10 p.

Hardy, C.J. 1975. A report on the Rangitata Riven fishery in relat'ion

to its water requir"ements from the resource. Internal report, N.Z.

Mi ni stry of Agri cul ture and Fi sheri es, Fi sheri es Management

Division, Christchurch. 76 p and appendices.

Hopkins, C.L. 1970. Some aspects of the bionomics of fish in a brown

trout nursery stream. N.z. Minístrg of Agricufture a¡d Fisl¡eries,

Fjsheries Research Bulletin No.4. 38 p.

Jellyman, D.J., and Todd, P.R. 1982. New Zealand eels: Their b'iology

and fishery. N.z. lrtinistrg of Agriculture a¡d Fisheries, fisàeries

Re,search Divisíon Informatíon Leaflet No.l.7. 19 p.

McDowall, R.M. 1965. The composit'ion of the New Zealand whitebait

catch, 1964. N.z. Jovtnal of scíence s(3)i 285-300.

McDowaìì, R.M. 1973. Reìationshìps and taxonomy of the New Zealand

torrentfish, cheimarrichthgs fosteri Haast (Pisces: Mugiìoididae).

Journa! of the Rogat Societg of New Zealand. 3(2)r L99-2I7.



McDowal ì, R.M. 1978.

Natural H'i story. "

McDowal l, R.M. 1980.

Fish in New Zealand."

70

" New Zealand Freshwater Fishes - a Gu'ide and

Heinemann Educational Books, Auckland. 230 p.

"The Mobiì New Zealand Nature Sen'ies - Freshwater

A.H. & A.t¡¡. Reed Ltd, I,lel'l'ington. 80 p.

McDowal l, R.M. 1981. Guide to freshwater fishes: Part XIII

Fìounder. .Fresh¡yater catch No.79: 5.

McDowal l, R.M. 1983.

No.79: 15-17.

McDowal l, R.M. 1984.

10.

Nothing new unden the sun. Freshwater catch

Brook char widespread. Freshwater Catch No. 24i

McDowal ì, R.M., and Eldon, G.A. 1980. The ecoìogy of whitebait

migrations (Ga'laxiidae: Garaxías spp.). N.z. Mínístrg of

Agrriculture and Fisheries, Físheries Re,search Batletin No.2O. 171 p.

McDowall, R.M., and R'ichardson, J. 1983. New Zealand fneShwater fish

Survey - a guìde to input and output. N.z. Ministrg of Agrículture

and Fisheries, Fisheries Research Dívisíon Information Leaflet No.l2.

15 p.

McMi I ì an, H.M. 1961. An addit'i on to the knowl edge of the fi sh

Retropinna anísodon Stoke'll (RetropÍnnidae). Ttansactions of the

Rogal Societg of New Zealand, Zoologg 1(10): 139-144.

Sagar, P.M. 1983. Benthic invertebrates of

Þtinistrg of Agrículture and Fjsherjes,

Repo;^t No.36. 59 P.

Sagar, P.M., and Eldon, G.A. 1983. Food and

the Raka'i a Ri ver, New Zeal and . N .2.

Freshwate.r Research 77i 2L3-?26.

the Rakai a Ri ver. N.z.

Fisheries Environmental

feedi ng of

Journal

small fish in

of llarine and



7T

Scott, D., Hewitson, J., and Fraser, J.C. L978. The origins of nainbow

trout satmo gairdnerü Richardson, in New Zealand. calífornian

Fish and Gane 64(3)i 2L0'?L8.

South Canterbuny Catchment and Regional tlater Board. 1979. Rang'itata

l,later Al 'locati on Pl an. South Canterburg Catchment and Regional

,later Board Publícatíon Ivo. L7. 4 p and appendices.

South Canterbury Catchment and Reg'iona'l l¡later Board. 1985. Rangitata

Ri ver l^later Management Pì an. Dnaft one. 16 p. and append'i ces and

fi gures.

Stapìes, D.J. 1975. Production biology of the upìand bully Philspnodon

breviceps Stokell in a small New Zealand lake. I. L'ife history,

food, feeding and activity rythyms. Journal of Fish BÍologrg 7i

r-24.

Stokell, G. 1955. "Freshwaten Fìshes of New Zealand."

l,lilliams, Christchurch. 145 p.

Simpson and

Tei rney, L.D., Richardson, J., and Unw'i n, M.J. 1982. The relative

value of South Canterbuny rivers to South Canterbury anglers: A

prelim'inary fepont. N.Z. ldnisÈrg of Agriculture and Fisheríes,

Fisheries Envíronmental Report No.77. 46 p.

Teirney, L.D., Unwin, M.J., Rowe, D.K., McDowaì.l, R.M., and Graynoth, E.

1982. Submission on the draft inventory of wild and scenic rivers

of national importance. N.z. Mínísttg of Agticulture and Fisheries,

Fisheries Environmental Repott No.28. I22 p.

l,lal sh, R.P . I975. The resources and usage of water in the Rangitata

catchment. A repont presented to the South Canterbury Catchment

and Regiona'l ldater Boand, Timaru. 83 p.



l2

f,laters, T.F., and Knapp, R.J. 1961. An improved stream bottom sampler.

fra¡sactions of the American Fishedes Socletg 902 ?25-?26.

hlaugh, J.R. 1983. Rangltata River sedimentation and the Rangitata

DiVefsion Race sandtfap. South Canterburg Catchnent and Regrionat

Water Boatd Publtcation IVo . 35, 25 P,

l,ling, S.,1. 1978. Fish species in the lower tlaitaki R'iver and its

tff butaries. N.Z. t{inístrg of Agricul.tate and Fisheries, Fis.he-ries

Envtrownental nepnrt No,J.. 14 p.




