
JUIAF

Distribution and habitats of fishes
in the Mohaka River

Fisheries Environmental Report No.55
,-'""""....r1-. """' 

't"".........."''.. 

.....'i ....t"'""""""' i.."""t'....."'.....'Å

¡j¡lllltllllll'rlllltl

Fisheries
N.Z. Ministry of

Research
Agriculture

lssN 0111-4794

Division
and Fisheries



Fisher''ies Environmental Report No. 55

Distnibution and habitats

of fishes in the

Mohaka R'iver

by

R.R. Stni ckl and

Fishen'ies Resear"ch D'i vi s'ion

N.Z. Ministry of Agriculture and Fisheries

Tu nangì

Au gu st

1 985



FISHERIES ENVIRONMENTAL REPORTS

Thi s neport 'is one of a ser"'ies of r"eports i ssued by Fi sheri es Research
D'ivision on ìmportant issues related to environmental matters. They
are issued under the following criteria:

(1) They ane informal and should not be c1ted w'ithout the author's
permiss'ion.*

('2) They are f or limjted circul at'ion, so that persons and
organì sat'ions norma'l1y recei vi ng Fi sheries Research D'ivi s'ion
pubììcations should not expect to receive copies automat'ica1ly.

(3) Copies will be issued initially to organisations to which the
neport 'is di rect'ly rel evant.

(4) Copies will be jssued to other approprìate organisat'ions on
request to F'isheries Research Di v'isi on, Mi ni stry of Agri cuìture
and Fisheries, P.0. Box 8324, Riccarton, Christchurch.

(5) These nepor"ts wi'll be issued where a substantial report ìs
requìned w'ith a time constraint, ê.g., a submiss'ìon for a tribunal
heani ng.

(6) They wì'lì also be issued as interim reports of on-going
env'inonmental studies for which yean by year or intenmittent
reportìng is advantageous. These interim reports will not
preclude formal sc'ientific publicat'ion.

* This report ìs exempt from this condition.
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1. INTRODUCTION

The Mohaka Rivelis widely recognìsed as provìding an important

recreational fishery. Results from a New Zealand-w'ide survey of

anglens showed that the upper and middle reaches (between the confluence

of the 0amaru and Kaipo Rivers and Ì^lillow Flat) suppor"ted a necreat'ional

trout f i shery of nat'ional importance (Te'i rney, Unw'in, Rowe, McDowal'l ,

and Graynoth 19BZ). In addìtjon to the trout fìsher"y, the river also

has whitebaìt, kahawai, and ee1 fisherjes. For canoeing and raft'ing,

it has been described as one of the most frequently used rjvers in the

country (Egarr and Egarr 1981).

The electricity generation potentìa1 of the river has been

recognised fon many years (Gaì1oway 1980) and in 1968 six dam s'ites

were identifjed as beìng potential'ly feasible fon power genenation (Fig.

1). Exp'loratory work to assess th'is feas'ibility was init'iated by

Ministry of l^lorks and Development (MtlD) in 1980, and work has so far

been concentnated on the three lower sites 'in the v'icinities of

Raupunga, hl'illow Flat, and the confluence of the Te Hoe and Mohaka

Ri vers.

Fishenies Research D'iv'isjon (FRD) cons'idered it impontant to gain

some undenstanding of the Mohaka fìsher"y before any specific

hydro-electr^ic proposals were developed. AccondinglJ, a proposal

requestÍ ng some f inanc'ial support for stud'ies on f ish di strì buti on,

densìty, and habitats was submitted to MWD by FRD (Rowe 1982). A

meeting was then convened by MI,ID to discuss the FRD proposal .

0rgani sat'ions represented at the meeti ng were: Ecol ogy Di vi s'ion,

Department of Scientific and Industrial Research; FRD, M'inistry of

Agrjculture and Fisher'ìes; Hawke's Bay Catchment Board; Hawke's Bay



FIGURE l. Mohaka R'iven system.
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Accl i mat'i sati on Soci ety ; t^li I dl 'if e Serv'i ce of the Department of Internal

Affa'irs; New Zealand Electrjcity, and MIJD.

It was agreed at this meeting that FRD should co-ord'inate a survey

of the river in Febnuary 1983 and have the results ava'ilable by the end

of 1983. It was estimated that by this t'ime the feas'ib'i1ity of the

engineering for hydno-electric development was lìkeìy to have been

established. A workìng panty was then to have been formed ear'ly in 1984

to discuss and plan any necessary field work fot" 1984-85.

Funds for hel i copter chanter and support servi ces were

subsequently made ava'ilable by MldD, and fjeld wonk in the Mohaka River

was done from 31 Januany to 7 Februany 1983, and on 15-16 February 1983.

The bas'ic aim of the survey was to prov'ide a data base on fish'in

the Mohaka fnom which studies to assess hydro-eìectric development

proposaìs 'in the river could be readily identified. To achieve this

the following objectives wene set:

1. Determine the species of fish pnesent and their d'istribution

throughout the Mohaka catchment.

2. Measure fish habitat variables.

3. Ident'ify natunal features of the ri ver whi ch l'imit f i sh

d'istributi on.

4. Prov'ide a pre'lìmi nary indi cat'ion of some ef f ects wh'ich

hydno-electric development may have on fish.

5. Recommend additional studies requ'ired to assess possible jmpacts

of hydro-electric development on the fish stocks, habitats, and

f i sheri es.
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2. STUDY AREA

The Mohaka River flows into Hawke Bay 50 km north of Napien. Its

headwaters begin 25 km east of Lake Taupo jn the north-eastern end of

the Kai manawa Range (F'i g. 1) .

Access to the Mohaka is lim'ited to a small number of pìaces, most of

whìch are in the mjddle reaches, where pubììc roads cross or run

alongside the river. Access to remote areas of the catchment has been

made possible in recent years by the use of aircraft and rafts.

For the punposes of tit'is report the Mohaka River system was

arbitrarily divided into upper, mìdd1e, and lower sectjons. The

confluences of the Mohaka with the Ripia and the Te Hoe Rivers mark the

boundaries for each section. The three major tnibutary systems, the

Rip'ia, I^laipunga, and Te Hoe, a!'e treated separately.

2.I Upper Secti on

From beech clad hills in the Ka'imanawa Forest Park two small (15 km)

headwater rivers, the Kaipo and 0amaru, rise and meet to form the Mohaka

Rjver. About a kilometne from its stant the Mohaka is joined by a large

tributary, the Taharua, and'it then runs south-eastwards along the

northern boundary of the Kaweka Range, picking up five other large tri-

butaries on both banks. The Iast and langest of these tributanies is

the Ripìa Rìver, which joins the Mohaka on'its true left bank (Fig. 1).

Until it leaves the Kaweka Range, the Mohaka valley'is dominated by

fire-induced manuka scrub with tongues of beech forest on the upper

slopes (Elder 1959) and scattered tussock and gnass clearings aìong the

valley floor (Fìg. 2). The on'ly exceptions to this are the Taharua
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River, which rises at the south-west conner of the Rangitaìki Plaìns and

flows for most of its 25-km journey through pasture land of Poronui

Station, and the catchments of several tributaries in the lower Rìpìa,

whìch have been modified recently for p'ine afforestation.

The bedrock ìn this headwater catchment 'is Mesozo'ic areywacke.

Depos'its of Taupo pumice and ash cover the bedrock in the Taharua and

Oamaru catchments and fon several kilometres of the Mohaka valley below

these two tri butani es.

2.2 fvliddle Sect'ion

After leav'ing the Kaweka Range the Mohaka tunns northwards aìong

the Mohaka fault zone, and ìn pìaces the valley opens out into pasture

land with scrub-fìlled gulleys (Fig. 3). A change ìn geo'logy and

landscape occurs jn thìs section. The riven's course cuts thnough papa

(sandstones, siltstones, and mudstones of Tertiany age) and the

immediate river va1ìey is entrenched and has ìange sheer bluffs. The

Waìpunga and Te Hoe Rivers ane the largest tributaries jn thjs sect'ion.

2.3 Lower Secti on

Below its confluence with the Te Hoe, the Mohaka runs a turbulent

10 km east and north-east through a deeply entrenched gorge domìnated by

steep erodjng papa bluffs above wh'ich ane areas of scrub, cutover bush,

and devel oped pasture. The gorge 'is referned to 'in thi s repont as

"Maungatan'iwha gorge" (Fi g. 4).

After Maungatan'iwha gorge the river turns east again and the

nemajnder of its course lies in a deeply entrenched va11ey which

occas'iona1'ly opens out to expose papa and shi ngl e banks. Most of the

tributanies of the lower reaches of the riven enter it either through
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FIGURE 3. Middle sect'ion of the Mohaka
valìey with the confluence of
Mohaka at centre.

Ri ver, I ooki ng
the Inangatahi

down the Mohaka
Stream and the
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FIGURE 4. Maungataniwha gorge'looking
downstream, not fan below the
confluence of the Te Hoe and
Mohaka Ri vers.
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deep and narrowly entrenched gorges, or as waterfalls over papa bluffs.

Above the entrenched valley of the Mohaka, developed pasture dom'inates

the flat terraced country, and remnant podocarp stands and scrub fjìl
most of the steeper side val'leys.

The Mohaka enters the sea through a large shingìe bar wh'ich

changes the river's course from e'ither running para'|1e1 to the coast or

flowing di rectly to the ocean, the course depend'ing on the effects of

storms and tides or floods.

?.4 Ri pi a Ri ver System

The Rì pì a Ri ver's 42-km counse beg'ins among f i re-'induced scrub,

tussock, and monoao (oracophgl,lum su.buJ.atun) south of the Rangitaik j

P'lains on a tongue of pumìce and ash fnom the adjacent volcan'ic plateau.

The river's course winds south-east out of open pumice countny into a

serjes of Mesozoic greywacke gonges where it js io'ined by numerous

tributaries, which flow from steep unmodified beech forest, or fnom

tussock and manuka scrub l'inked with the fire-induced areas of the

Mohaka Va'l 1ey.

Several braided sections and a delta have been formed on flood

p'lains in the lower reaches of the Ripia. Pasture has been establ'ished

'in the va'lley and on the west bank, and the steeper country on the

eastern side is all in young pine forest.

2.5 l^laipunga River System

The l^la'ipunga 'is the Mohaka's longest tributary (about 55 km). It
begìns in pumice country east of the Rangitaiki Plains and flows south

through Kaingaroa State Forest before turning south-east at the foot of
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the Ahimanawa Range. Here, where it converges with State H'ighway 5

(S.H.5), the ìdaipunga and one of its tributarìes, the Wajanua, ioìn and

cascade oven an ignimbrìte outcrop to for"m a 50-m watenfall, known as

the t,laipunga Falls (F'ig. 5). Th'is feature is catered for as a tourist

attraction by a noadside car-park and viewing po'int. The valley's

vegetation above th'is point is domjnated by monoao and manuka scrub and

ìarge areas of recently developed pìne forest. Large tnacts of cutoven

podocarp forest on the higher slopes, ridges, and steeper gulleys also

featune ìn the landscape.

Below l,Jaìpunga Falls the Waipunga enters a steep gorge and 4 km

downstream of this it passes over the Hukawa'i Falls, which comprise

sevenal I ow chutes f ormed i n 'i gni mbri te. The t^lai punga then runs

alongsìde S.H.5 to just beyond Tarawera, where it opens out briefly and

picks up on the left bank 'its largest tributary, the Mokomokonu'i Riven

(18 km). The Mokomokonui's headwaten tributaries al1 begin in unmo-

dified mixed podocarp forest, but g'ive way to cutover scnub and poorly

developed pasture 'in theìr lower reaches.

Below Tarawena, poor'ly developed pasture and scnubland change to

substantial areas of recently developed pine forest as the valìey

nanrows again; after.this the river tunns east through a stretch of

cutover mixed podocarp forest. Steep riverside bluffs of Mesozoic

greywacke are a pnominent feature in the lower gorge sections.

Fi nal1y, the I'laì punga opens out i nto a mi xture of scrubl and and

developed pasture before jts conf.luence w'ith the Mohaka.
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FIGURE 5. l,laipunga Falls. Monoao and scrubland,
typì cal of the I^laì punga 's headwater
va'lìey, can be seen above and below
the fal I s. (0nly brown trout, whi ch
had been liberated, were found above
these f al'ls and the l¡la'iarua Stream
Falls (bottom left)).
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2.6 Te Hoe R j ven System

The Te Hoe Rjver has the largest anea of unmodified catchment of all

the Mohaka tributaries. Thjs river's 32-km course begins in beech

f orest 'in the southern Urewera Nat'i onal Park and runs south bef ore

turn'ing south-east to flow thnough a long gorge dominated by many papa

shingle s1ìps. The end of this gorge is manked by a waterfal'l. The

river ernerges from the gorge to run through unmod'ified podocarp forest

for about 6 km before it turns south agaìn and runs through cutover'

fonest..A large area on the eastern side above Ngatapa is being deve-

loped for pìne afforestatìon.

At Ngatapa, developed pasture and young pine plantatìons dom'inate

the west bank, and the east bank'is a m'ixtune of virgin and cutover

podocarp forest and scrub. It is at Ngatapa that the Te Hoe River

picks up its largest tributary, the Hautapu Rìver.

The Hautapu River (38 km)'is ìonger than the Te Hoe and begins near

the source of the tlaìpunga River in pumice country, where large monoao

flats have now been convented into pine forest. After it passes

thr^ough an area of cutover forest the Hautapu winds south-east through a

steep, eroding greywacke gorge clad in sparse podocarp fonest. About 10

km through the gonge the Hautapu picks up several tributaries which

drain unmodifjed beech and m'ixed podocanp forest. The river leaves the

gorge at Ngatapa, and flows through an area of pasture and recentìy

developed pine fonest before 'it ioins the Te Hoe.

From the Hautapu junction, the Te Hoe descends south through a

deeply entrenched papa gorge. About a kilomet,re before its confluence

with the Mohaka R'iven, the Te Hoe opens out on to a large, farmed flat

whjch ends in a w'ide alluvial gravel fan at its junct'ion with the Mohaka

Ri ver.
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2.7 Catchment, Raì nfal I , and Hydrol ogy

The Mohaka's total catchment area ìs 2400 km2 and ranks eleventh in

size ìn the North Island (Galloway 1980). The l,laìpunga catchment (464

kmZ) is the ìargest tributary catchment in the Mohaka system. The Te

Hoe (364 km2) js the second lar"gest, but has the largest area of

unmodifjed cover of all the Mohaka catchments - about 180 kmZ compr^ising

ma'inìy m'ixed beech-podocarp forest.

The mean annual rai nfal'l nanges from 2000-2600 mm i n the headwaters

of the catchments to 1400 mm toward the lower reaches and coastal

region. A rainshadow effect caused by the Kaimanawa and Kaweka Ranges

i s ev'i dent i n the upper reaches of the Mohaka, but preci p'itati on i s

'incneased jn the same area by annuaì snowfalls. In the middle and

lowen section dnoughts occur quìte frequently dur"ing February and March

when ljttle or no effective rainfall occurs for up to 30 days duration.

Hydrology of the Mohaka River has been descn'ibed by Arnold and

Coulson (1981a, b). During t'imes of low flow the catchment above

Glenfalìs contributes more than half the flow in the Mohaka River.

Flows are gauged by MþlD at Glenfalls and Raupunga where mean annual

f lows are 40 ¡¡37s and 7g m3/s respect'ive'ly. At Raupunga the Mohaka's

catchment is 2370 km2 which is sìmilar in sìze to two other Hawke's Bay

ri vers , the Tuk'ituk'i at Red Brì dge and the Ngaruroro at Fernhi I I .

However, the aVerage number of annual flood peaks recorded at Raupunga

js 19, whereas the Tukituki and Nganurono have more than 50 each (Beabìe

and McKerchar 1982). The maximum recorded dischanges in the Mohaka

River were 795 m3/s at Glenfalls and t420 m3/s at Raupunga in 1967.

Sed'iment loads carried by the Mohaka R'iver have been est'imated at

Raupunga and Glenfalìs by Adams (1979). General.ly, less bedload, but
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more suspended and dìssolved sol'id movement, occurs in the Mohaka River

compared with other Hawke's Bay rivers, such as the Nganurono and

Tuk'ituki.

Annual temperature negimes for" the Mohaka R'iver and othen Hawke's

Bay rivers wene reported by Mosley (1982). Companed with Nganuroro and

Tukituk'i River temperature regimes, the Mohaka River"'is coolen and has a

shorter duration of max'imum temperatunes. Further data on fIows,

temperature, and pH ane conta'ined in sect'i on 4.4.4.

2 MCT|I^nCr.r¡ I'lLttt\JUJ

The primary objective of the survey was to detenmine fish

distn'ibution in the Mohaka system. To achieve this object'ive electric

fishing samplìng sites were chosen to encompass as much of the system as

possìble and to ensure that a range of geological, vegetation, land use,

and altitudinal zones was represented. I,Jhere possible, s'ites were

chosen above and below fish distribution barriers such as watenfalls,

and in several instances where the Maori names of streams imp'lied the

presence of fish, sites were also sampled. Befone the survey, FRD

aeri al reconna'i ssance and MI,JD ground neconnai ssance 'ident'i f i ed access

d'ifficult'ies and in several instances sìtes were relocated on deleted.

During the survey, six sites proved'inaccessible and two streams

wene dried up, so aìtennat'ive sites close by were chosen to replace

them. A total of 73 sites was sampìed throughout the Mohaka system

(Fig.6). Sample site map references and stream names are shown'in

Appendi x I.

In the upper, middle, and lower sect'ions there were 17, L4, and 11

s'ites respectively, 34 of which were on tributaries and 8 along the
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In the Ripia, Wa'ipunga, and Te Hoe systems, amaf'gr ns

further

the maì nstem.

11, and 7 sites were located'in tributaries, and 6 on

ma'instems. 0f all the s'ites sampled therefore, 81'/" were located on

f ai r'ly smal.l tri butari es withi n the Mohaka catchment. The many l arge

pools and runs of the mainstem and langen tributany systems could not be

samp'led with electric fishing equ'ipment. Therefore, hab'itat types which

usually suppont adult trout, and shoals of smelt and whit,ebait, were not

sampled during this survey.

At each sample s'ite, a back-pack electric fishing machine was used

to catch fish by fishing downstream to a hand-held seine net (Fig. 7).

Although electnìc fìshing was maìnly qualitative, the length of stream

fished was noted at each site. The area fished was calculated using

the samp'le length nultiplied by the average stream width. Whene the

stream was too wide to be effectively fished, the approximate width

fished was used for the area calculation. A range of habitat types at

each site was electric fished. Electn'ic fish'ing was most effect'ive jn

sma'll streams because complete coverage of all habitat types could be

achieved. In eight ìnstances where sampìe sjtes were located in large

streams or in the Mohaka's main channel the method was nestricted to the

mang'ins or shal I ow reaches onìy.

At five s'ites in the lower reaches, collect'ion of eels and common

bullies was stopped once more than 20'individuals of each species wene

caught, and fishing effort then was concentrated on establishing the

presence of any other species. As a result a greaten area was sampled

without recordi ng further eel s and bul I i es caught. However, the

increase in anea sampled was not substantial and spec'ies compositions

and f i sh dens'iti es were consi dened repnesentat'ive of those sites.

of

7,
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f

FIGURE 7. An'ideal stream for effic'ient back-pack electric fishìng.
Stunned fish wene caught in the hand-held seìne net.
Unmodified natìve forest, a steep gradient, and a stream
substrate dominated by boulders and nubble, made th'is sìte
ideal for koaro (see section 4.5.3).
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The catch at each sample site was held'in a bucket containìng

benzocaine. Small fish (fish which fitted into a l-t container) were

fixed and stored jn a solution of 10% formalin. Large fish were

killed, weìghed, measured, and had their stomachs pnesenved'in 60-70%

ethyl alcohol at the end of each day. All small fjsh were we'ighed and

measured, and had their stomachs removed for analysis at the Turangi

'laboratory. Fonk length was measured to the nearest millimetre and

weights were measured to the nearest gram. Tnout stomachs and benthic

sampl es were sent to Ecoì ogy D'ivi si on, DSIR Hasti ngs f or analys'is

(McLennan and MacMi 1 I an 1984).

At each electnic fish'ing site, hab'it,at data were collected on the

fonm shown in Appendix II. Full habitat descniptions wene not made at

all sites, particularly at those whìch could not be properly electric

fished. Not alì the habitat data collected were on could be used for

this report. The following descriptions of methods apply only to those

s'ites for which data have been used. All habitat measurements were

made at the time of electric fishing.

All dìstances and widths were measuned in metres with a tape

measure. Depths were measured to the nearest cent'imetre with a

graduated rod. tJater temperature was measured 'in degrees Celsìus with

a total 'immens'ion mencury thermometer. A uni versal (wide range)

'i ndi cator was used w'ith a Hach col ou r comparator to measu re pH .

Tempenature and pH measurements wene made of flowing water.

Grad'ient was calculated by use of the trigonometric formula:

gradìent m/10rJm = 100 m x tan A

where A = the angle of elevation measured at water level over 100 m

us'ing a Suunto clinometer.
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Embody's method (Lagler 1956) was used to calculate average

velocity. By use of "Simpson's Ru1e", the area of cross-section was

calculated from depths measured at 0.2- lo l-m spacìngs depend'ing on

stream width. Flows (m3/s) at each s'ite were then calculated by

mu'lti ply'i ng the area of cross-secti on by avenage ve'loci ty.

Percentages of substrate type, cover, macrophytes, diatoms, and

a1gae wene est'imated over the area electric fished. Photographs

looking upstream and downstream at each sample s'ite were taken, and most

sites also were photographed from the aìr.

For the analysis of field data, and for descriptive purposes, the

Mohaka River system was d'iv'ided 'into s'ix areas (Figs. 1 and 6) as

fol 1 ows:

1. Upper sect'ion the Mohaka Ri ver and al I 'its tri butari es

above the R'ip'ia R'iver conf I uence

2. R'i pi a Rì ven system - the R'i pì a Ri ver and al I j ts tri butari es

- the Mohaka River and alI its tributan'ies

f r"om its conf I uence with the Rì p'ia R'iver

to its conf luence with the Te Hoe Rìver,

but excludi ng the l,laj punga Ri ver.

3. Middle section

4. t^laipunga River system - the I'laipunga Rìver and all its
tri butani es

5.

6.

Te Hoe Rì ver^ system

Lower section

- the Te Hoe Rì ver and

- the Mohaka Ri ven and

below 'its confluence

Ri ver.

al I 'its tri butari es

al I 'its tri butani es

w'ith the Te Hoe
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RESULTS

4.1 Fish Species in the Mohaka Rìver

Table 1 shows the species of fish caught during the survey and also

includes a lìst of those species reported as bejng present in the

estuany area by the Hawke's Bay Accl ì mati sat'ion Soci ety.

The most wìde1y distributed fish caught during the survey was the

'long-finned eel , which occurred at 7I% of the sample s'ites (Fig. 8).

Brown trout and naìnbow trout wene the next most widespread fìsh and

occurred at 51% and 39% of the sites respectively. However brown and

rainbow trout were not always caught at the same sites; the frequency

of co-existence of both species was 627".

Numerically, bnown trout dominated the catch (Fig. 9), and

collectìvely both specìes of trout accounted for 50% of the total

numben of fish reconded. Long-finned eels wene mone widespread than

trout, but overall their numbers were fewen.

Common bu'llies and short-finned eels wene fairly abundant'in the

total catch. However, thìs may have been because 'large numbers of

juvenìles were sampled from sjtes in the lower reaches where, at this

stage in their life cycle, these fìsh usually concentr^ated. Cnan's

bu1'ly, bl ue-gi'l I ed bu'lìy, and i nanga wene each necorded f rom s'ingl e

samp'le s'ites.

The largest numbers of fish wene generally caught at s'ites where

stream flow was less than 0.2 m3/s and stream w'idth was around 2.5 n.

However, this may be an ind'icat'ion of the sampling efficiency of the

4.
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TABLE 1. Checkl'ist of fish and crustacea in the Mohaka R'iver.

Common name Scient'if ic name

Species caught during the

Long-finned eel*

Short-finned eel*

Common sme'lt*

Koaro*

Inanga*

Rai nbow troutt

Brown trout*t

Torrentfi sh*

Blue-gi 1ìed bu'lly*

Common bul ìy*

Cran's bu'l.ly

Crustacea

Kou ra

Shri mp*

Speci es neported by Hawke's Bay
jn the estuary anea.

Lamprey*

Kahawai t
Yelloweyed mullett

Grey mu1 lett
Black fl ounder*

Yellowbelly flounderl

electric fjsh'ing survey, February 1983.

AnguíI 7a dief fenbachiÍ

AnguiTTa austraLis

Retropinna retropinna

Galaxías brevipìnnis

Galaxías maculatus

SaTmo gairdnerii

Salmo trutta

Cheimarr ichthgs fosteri

Gobiomorphus hubbsi

Gobìomorphus cotidianus

Gobiomorphus basalis

Patanephrops planifrons

Paratga currzjrostris

Accl i mati sati on Soc'iety as caught

Geotrìa australis

Àrripis trutta

Aldrichetta forsterí

Mugil cephalus

Rhombosofea retiatia

Rhombosolea Teporina

t
+

Migratory species.
Intnoduced spec'ies.
Estuari ne spec'ies.
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el ectnì c f i sh'ing machì ne 'in a stream of th'is si ze, rather than

indicat'ion of an optimum s'ize of stream for these fish.

4.2 Upstream Migration of Fish

Figures 10 and 11 show densities of the more common m'igratory fish

species recorded at increas'ing distances upstream. The six potential

dam sites ident'if i ed by MWD (Ga'll oway 1980) ane al so marked 'in F'igures

10 and 11 to show their differing potential effects on the distribution

of the various fìsh species.

Densit'ies of short-finned eels declined above the Maungataniwha

gorge, the upstream end of which'is near in the proposed Te Hoe dam

site, whereas densities of long-finned eeìs appeared to jncrease above

this point (Fig. 10). With the except'ion of two blue-gilled bullies,

koaro was the on'ly m'igratory fish species which was not caught below

Maungataniwha gorge. Figure 11 shows that the highest density of koano

was found about 20 km above the gorge, but density declined upstream of

this. The hjghest density of torrentfish occurred immediate'ly below

Maungataniwha gorge, but none was found above the gonge. Hìgh

densit'ies of common bullies occurred in the first 25 km of the river and

onìy a s'ingle specimen was recorded beyond thjs, but it was above

Maungatanìwha gorge.

In Table 1, bnown trout have been described as migratory fish

because there 'is evidence that sea-run popu'lations occulin New Zealand

(McDowaìl 1978, Davis, Eldon, Glova, and Sagar 1983). In the Mohaka

there ìs no evidence to show that trout migrate between the river and

sea, but Hawke's Bay Accl'imatisation Society have successfuììy operated

traps to collect ova from both species of trout in several tributaries
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of the Mohaka's m'iddl e secti on. Thi s i nd'icates that trout undertake

spawning migrations within the Mohaka, but the extent of thein movements

i s unknown.

4.3 F'ish Densities

The average densìty of each fìsh species in each sect'ion is shown

in Table 2. In all but the middle and lower sections, brown tnout

occurred in higher densities than any other fish. In the l,laipunga

River brown trout densities were gneatest above tlaipunga Falls (44

fìsni100 m2¡, whei"e they were the only fish spec'ies recorded.

Rainbow trout occurred in their hìghest densit'ies 'in the middle

sect'ion and'in tdaipunga Riven. The combined densities of both trout

species Were the same'in the upper and middle sections, but changed

from predominantìy brown trout in the upper section to predominant'ly

TABLE 2. Avenage densit'ies of f i sh per 100 m2 'in vari ous areas of the
Mohaka Ri ver system.

Locat'ion
Total fish

Species caught Uppen Ripia Mìddle lilaipunga Te Hoe Lowen

Long-finned eel 22L 1.0 2.3 4.1 2.4 1.8 3.9
Brown trout 361 7 .I 6.8 3.2 I2.0 6.0 0.6
Rainbow trout 191 i.l 3.4 5.0 4.8 3.6 0

Shont-finned eel 105 0 0 1.0 0.7 0.9 6.0
Commonbully 160 0 0 0 0.6 0 i2.3
Koaro 25 0.5 0 8.2 0.4 2.3 0

Torrentfish 20 0 0 0 0 0 3.7
Smelt* 5

Inanga* 6
Blue-gi'lled bul ly* 2

Cran's buì'lY* 2

* Insufficient numbens caught to calculate densities.
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ra'inbow trout in the middle section. The hjghest densities of both

trout species combjned were found in the Rìpia and Waìpunga systems.

Koaro were neconded in their hìghest dens'ities jn the m'iddle

section and occunred there'in greaten dens'ities than any other fish

species. Howeven, koaro dens'ity in the middle section is based on a

single sample s'ite and may not have been typical for other streams in

the m'iddl e sect'i on .

Long-finned eel densities were highest 'in the middle section.

Similar densit'ies occurred for long-fìnned eels in the lower section,

but these were made up by high numbers of elvers at one site whereas

those caught in the middle section represented a much broader range of

s'izes and s'ites (see section 4.5.1).

Short-finned eels occurred in high densìties in the lower sectjon

only, as d'id common bul l'ies. The dens'it'ies of common bul I i es i n the

lower section were even higher than shown in Table 2, but because most

were small many escaped through the mesh in our nets or were unaffected

by the electric fish'ing machine. Nevertheìess, common bulIies occurned

in the hìghest densit'ies of any fish species'in the Mohaka River.

4.4 River Chanacteristics and Fish D'istribut'ion

Physìca1 characteristics measured and described at electric fishing

sites, and other physi cal characterist'ics of the n'iven whi ch may aff ect

fish distnibution, are summarised below.
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4.4.1 Profi le and Gradìent

The main channe.l of the Mohaka River has an even and gentle gradient

for most of ìts course other than in the two gorge sect'ions.

Maungatanìwha gorge'is about 45 km from the sea and extends for about

10 km to just below the confluence of the Mohaka and Te Hoe R'ivers;

the second and smaller gorge ìs 125 km from the sea and runs for about

7 km to just be'low the Mohaka and Makino confluence (Fig. 12).

There are no waterfal'ls jn either of these two gorges, but the

severity of the long and continuous senies of very turbuìent rapids'

particuìar"1y'in Maungataniwha gorge, is likely to be a barrìer to some

migratory fish (see Figs. 10 and 11). There are s'ignìficant watenfalls

in the mìddle reaches of the Mangatainoka, the uppen reaches of the

Waìpunga, and the upper reaches of the Te Hoe. These and other

waterfalls ane shown jn Figure 6. Many of the smaller Mohaka

tributaries have gradìents which exceed 20ml100m at times, and these

often enter the mainstem as waterfalls.

Most gradients measured at sampìe sites were anound 2ml100m (Table

3). However these measurements may be biased towards low gnadients,

because samp'le sites were chosen where helicopter access was possible,

and these somet'imes concided with the only, or one of the few, clear and

flat areas along a tnibutany's ent'ire counse. The highest mean

gradìent and the steepest gnad'ient measured were in tributaries of the

middle sect'ion of the Mohaka, and the lowest gradìents were at sites'in

the Mohaka's lower section.

Table 4 shows that koaro, trout, and iong-finneci eeis, which were

f ound i n thei r hi ghest densiti es above Maungatan'iwaha gorge, were a]l

from sites with simìlar gradient ranges. However, there wene distìnct
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sites fnom six

(m/100m) and
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grad'ient
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range at sample
system.

Range

Minimum Maximum

Number
of

s'ites Mean

Uppen sect'ion

Ripia

M'iddl e sectì on

Wai pu nga

Te Hoe

Lower section

15

8

13

t2

9

5

2.29

2.28

3.93

1.63

I .99

1.08

0.35

0 .43

0.87

0. 17

0.87

0.35

6.98

4.36

2I.63

3.49

4.37

2.10
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differences in the mean gradient at s'ites where koaro, trout, and

long-finned eels occurred; koaro was found at sites with the steepest

mean gradient, then brown trout, raìnbow trout, and long-finned eels

were found at progress'ive'ly less steep sites.

Fish species found pr"edomìnantly below Maungataniwha gorge (Tabìe

4) were from sites wjth much lowen mean gnadjents than those from s'ites

above the gorge (Table 3). However', at least 13 s'ites above the gorge

had gradients w'ith'in the ranges shown fon the four species listed at the

bottom of Tab'le 4. ()nìy 1 common buìly (less than 1% of the total

catch of common bullies), and 13 short-finned eels (L?% of the tctal

catch of short-finned eels) were found at s'ites above Maungatanìwha

gorge.

TABLE 4. Sample s'ite grad'ients (m/100m) for various fish species
in the Mohaka River.

Fì sh speci es
Number

of
sites Mean

Gnadi ent

Range
Mi ni mum Maxi mum

Found predominantly

Koaro
Brown trout
Rainbow trout
Long-fi nned eel

Found predomìnantly or

Torrentf i sh
Shont-finned eel
Common bul ly
Smelt

or onìy above

only be'low

Maungatani wha

3.07
2.r7
2.r2
r.92

Maungatani wha

1.31
r.28
1.18
0.99

7

35
28
44

gonge

0.87
0. 35
0.58
0.35

gorge

0.97
0. 35
0.35
0.35

6.99
6.98
6.99
6.99

r.75
2.r0
1.75
1.75

2

7

4
3
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4.4.2 Substrate

A river''s substnate components ane generally dictated by the

geological formation, gradient, and catchment cover the river or stream

flows through. For examp'le, a high silt and sand composition can be

expected in the substrate when a stream flows tht"ough fìat pumìce

country with sparse catchment vegetation, whereas bedrock, boulder, and

rubble substrates without siltation are mone commonly associated with

steep gradients and a stable catchment and geo'logy.

Table 5 summanjses the substrate components measured at samp'le

sites from six areas in the Mohaka system. Sites with gradients more

than 2m/100m, in almost all instances had greywacke substrates composed

of 60% or more bedrock or bou'lders and rubble. Bedrock substrates were

a common feature in the papa country of the lower section of the Mohaka

and at several sites'in this area it was reconded as 100% of the

substrate. Bedrock was also the main component 'in the substrate at

several sites in the Mohaka's upper sect'ion where the r"iver has cut

through the pumìce mantle and 'into the greywacke underneath.

TABLE 5. Mean percentage of substrate components from s'ix areas of
the Mohaka system.

Area
s'i 

.lr

0.06mm
Sand
<2mm

Gravel
<64mm

Ru bbl e
<256mm

Bou I der
>256mm Bedrock

Upper secti on
Ri p'ia
Mi ddl e sect'i on
Wai punga
Te Hoe
Lower secti on

10
1

4
0
2

40

22
26
20

6
I7

9

11
2I
T2
25
10

9

3

4
11

2
2
B

31
27
24
26
34
18

23
2L
29
41
35
I6
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Most tributanies of the Mohaka's upper section had h'igh pencentages

of gnave'l in their substrate, and the remainder of the substrate in

these upper sect'ion areas was dominated by rubble and boulder

combinations. The highest mean percentage of graveì jn the substrate

was found'in the Te Hoe, where rubble and boulder combjnations also

dominated the rema'inder of the substnate.

Largen quantities of sand were found at Rìp'ia and Waipunga sites

than elsewhere in the system. This may have resulted from pumice

countny in the headwatens of both rjvers. However, the percentage of

s'ilt in the substrate at sites in the Ripia and l^la'ipunga was low even

though large aneas of both catchments had recently been deveìoped for"

afforestat'ion. There were large quant'it'ies of s'ilt'in the Mohaka's

mìddle and lower sections because of the softer bedrock and more

modified catchment of these sections.

Overall, sample sjtes had larger percentages of gravel and rubble

(rarely less than 10%) than any other substrate component. Sand and

s'ilt were a common component of the substrate, but in most instances

occurned in low percentages.

Table 6 shows the mean percentages of substrate components found

at sjtes where each fish species occurned. Each sample site usua'l'ly

conta'ined a variety of substrate combinat'ions and some specìes were onìy

caught f rom one partì cul ar comb'i nati on, wh'i ch someti mes nepresented only

a small fraction of the total sample site area. Unfortunately such

detai.ls could not be taken'into account'in a survey of this kind. The

figunes ìn Table 6 are therefore presented as a possible'indicat'ion of

genenaì, rather than specific, substrate preferences for each fish

speci es.
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TABLE 6. Substrates associated w'ith fish occurrence in the Mohaka Riven.
(Vaìues shown ane means of pencentages of substrate types at all
sìtes at whi ch each spec'ies occurned. )

Fi sh speci es si lr Sand Gravel Rubbl e Boul der Bedrock

Long-finned eel
Short-fi nned eel
Brown trout
Rai nbow trout
Koa ro
Torrentfi sh
Common bu1 ly
Smel t
I nanga*
B1 ue-g'i I 

'led 
bu'l 1Y*

Cran's bu1 1y*

T2
7

14
10

9
2

13
11
30
10

4

7

3
2

3

I
10
30
10

31
23
29
36
28
?0
25
13

20

27
23
27
31
27

5
16
T7

40
30

20
i0
19
20
32
23
13
15

20

6
30

8
1

1

50
25
34

10
100

Recorded at one site only.

4.4.3 Hydrol ogy

Flows recorded at the permanent reconder stations at Raupunga

(15 m3/s) and Glenfalls (7 m37s) on the Mohaka Rjver during the fish

survey were some of the lowest flows so far recorded. The effect of

these low flows on the pattern of fish d'istribut'ion could have been

quite severe. Several of the pre-chosen samp'le sites were completeìy

dry and had to be excluded, and others which wene sampìed were obviously

well below normal water leveis because of the drought conditions.

These conditions could have had one of two effects on fjsh normally

i nhab'iti ng these si tes : f i sh numbers cou I d have been I owerin sampl es

collected from areas where fish had emigrated or perished because of the

low flows, or sample sites could have contained abnormal congnegations

of fish because of the low flows. These effects were not apparent'in

the fie'ld, but further surveys to enab'le a comparìson of fish densities

at these s'ites under a range of flow condit'ions may show d'ifferences.
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An indicat'ion of the s'ize and flow of the streams sampled in six

areas of the Mohaka'is given in Table 7. The large range of f'lows and

wetted widths in the upper sectìon shows the variabiIity in tributary

size and flow found'in the Mohaka's headwater catchment. The same also

app'lies to the headwatens of the l,laipunga and Te Hoe Rivers.

Conversely, tributaries in the lower sect'ion wene small in size and

flow. Because of th'is, the hab'itat and abundance of some fish species

in streams of the lower section are'likely to be l'imited. The mainstem

of the Mohaka Rivelis not included in the figures shown in Tab'le 7, but

ìts size and flow in the lower section are ìikeìy to afford fish more

suitable habitat than its tributaries in the same section.

4.4.4 Temperatune and pH

Temperatune and pH readings were made at all but two of the sample

s'ites and are summarised'in Table 8. Aìthough a s'im'ilar range of

temperatures was sampled in each of the six areas, Table 8 shows a trend

for temperatures to 'increase in a downstream dinection. In the upper

sect'ion, llaìpunga, and Te Hoe, where most samples were taken from

streams in or flowing fnom a bush catchment, mean temperatunes were

cooler than those from streams in other areas.

Mean temperatures of streams'in the middle and lower sectìons of the

Mohaka dur^ing the survey were consistent w'ith normal temperatures

recorded for Februany in the mainstem, at MI'JD recorder stations at

Glenfalls and Raupunga respectìveìy (Fig. 13), despite the drought

condit'ions and low flows at the time.

All sample sites with a pH of 7.0 or less (ac'idic) wene in streams

which flow fnom bush catchments, and were also'in the Taupo pumice and
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TABLE 7. Summany of fìows and wetted widths of streams at sample s'ites from six
areas of the Mohaka system. (n = number of sites.)

Fl ow 1¡¡37s )
Mean Mi ni mum

Wetted wìdth (m)
Mean M'i ni mum Maxi mumMaxi mum

Upper secti on

Ripia

Middle section

hlai punga

Te Hoe

Lowen secti on

16

8

10

11

7

4

L]

8

13

L2

I

5

6.9

3.3

4.7

7.4

8.6

3.7

2.2

1.8

1.0

I.2

3.2

r.2

0.565

0.118

0.216

0.497

0. 156

0.061

0. 024

0.013

0.032

0.011

0.053

0.006

2.568

0. 316

0.77 t

1.561

0.27 6

0.t7 2

15.0

5.6

13.7

27 .7

32.0

6.3

TABLE 8. Summany of temperature and pH read'ings from sample sites from six
differ^ent areas of the Mohaka system. (n = number of sites.)

Temperature ("C)

Range
Mean Mi ni mum Maxi mum

pH

Range
M'i ni mum Maxi mumMean

Upper sect'ion

Rìpia

M'iddl e sect'i on

Wai punga

Te Hoe

Lower secti on

T7

9

T4

t2

10

10

L7

9

14

T2

i0

9

7.4

7.3

8.2

7.7

7.7

8.6

6.4

6.8

7.0

6.8

7.0

7.8

8.2

7.9

9.0

9.0

8.0

9.0

13.5

16 .5

L6.7

14.2

14.5

19 .3

9.1

10 .5

11 .3

10.0

11 .0

14.0

22.0

22.0

25.0

20.5

17 .8

25.5
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ash zone which covers the top of the Mohaka's catchment from the Oamaru

River north-east across to the Hautapu River. The rema'inden (and

majority) of sites were ìn alkaljne waters whjch had a maxjmum pH of

9.0. All but one of the samp'le s'ites w'ith a pH of 9.0 were ìn the

middle and lower sect'ions of the Mohaka, below ìts confluence with the

I'la'ipunga. Such high pH values are likely to be attributable to erodable

l'imestone outcrops which the Mohaka River cuts through in'its middle and

I owen secti ons.

Although pH and temperature neadings wene taken at different times

^f +h^.{rrr *harr ìn¡li¡rta Ìha tn'lonrnrac urhình rr¡ninuc fich cnocioc in
\rl l,llç UUJ t UIIUJ lllulguuu errv uv ¡ ¡vrr sf eelee

the Mohaka system may have for pH and temperature. Table 9 lists the

range of temperature and pH for sites where varìous fìsh spec'ies were

found. F'ish found at sites with the broadest range of both tempenature

and pH wene long-finned eels, brown trout, and rainbow trout.

4.5 Ecol og¡l of Fi sh Speci es 'in the Mohaka R'i ven

Table 1 (section 4.1) lists the fish species and overall catch

compos'ition found jn the Mohaka River system duning the 1983 survey.

Densìties of some of the mone common species ane a'lso given. The

follow'ing sectìon deals with each fish species individually and outlines

important aspects of its eco'logy in the Mohaka River. Introductory

notes on b'i ol ogy and I i f e hi stony are f rom McDowal I (1978) .

4.5.1 Long-fìnned eel (angui7la dieffenbachii)

Th'is fish is an ind'igenous spec'ies found throughout New Zealand,

from estuarine habitats to as far upstream as physical barn'iers such as

waterfal'ls allow. In many instances even waterfalls are no barrier.
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FIGURE 13. l4ean dai ìy temperature measurements and best-f it si ne cunves f rorn l4ìilD

reconder stati ons at Gl enf al.ls and Raupunga on the l4ohaka Ri ver (f nom

Mos leY 1982).

TABLE 9. Range of tempenature and pH for sites where various fish
species were collected in the Mohaka River. Sample s'ite
read'ings were made only once and thenefore daiìy tempenature
and pH nanges would be greater than those indìcated by the
survey figures. (n = numben of s'ites.)

Fì sh spec'ies

Temperature ("C)

Mi ni mum Max'imum

pH

Mi ni mum Maxi mum

Raupunga

+
++

Long-finned eel
Short-f i nned eel
Brown trout
Rai nbow trout
Koaro
Torrentf i sh
Common buì ìy
Smel t
I nan ga*
B1 ue-gi I 1 ed bul ly*
Crans' bul ly*

49
13
36
28

7

2
4
3

10.5
L4.7
9.1

10 .8
11 .0
16. 1

16. I
16 .1
16.1
L4.7
16. i

48
12
36
28

7

2
4
3

6.4
7.6
6.4
7.0
7.0
8.0
7.9
7.9
7.9
7.6
9.0

9.0
9.0
9.0
9.0
7.9
9.0
9.0
9.0

25.0
25.5
22.0
2?.0
17 .0
22.4
25.5
17.5

* Recorded at one site only
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Long-finned elvens ane able to make their way over or around steep

watenfalls provided thene are damp nocks to enable them to adhere and

cl'imb. Adult eels m'igrate to sea to breed'in late summer and autumn.

The young return to fresh water during spring and by summer beg'in

migrating upstream.

In the Mohaka system ìong-finned eels are the more widespread of the

two eel species (F'ig. 14), and waterfalls limit the'ir d'istribution in

onìy the upper reaches of the l,Jaipunga and Te Hoe. l,laterfalls on many

of the smaller trjbutaries may stop'long-finned eel migration, but at

one site a single long-fìnned eel was found'in a small trìbutary of the

lowen Mohaka above a steep waterfalì (about 20 m h'igh). The greatest

djstance from the sea that ìongfìns rvene found in the Mohaka was 160 km,

in the Taharua River. The distributìon of long-finned eels throughout

the Mohaka suggests that distance from the sea does not limit the'ir

d'istributi on.

The highest densities of 'long-finned eels were from tributaries of

the middle section (see Table 2). As has already been shown (see Fig.

10) most ìong-finned eels were found fnom Maungatanìwha gorge upstream.

However, in the upper sect'ion densities of 1ong-finned eels above the

second gorge (see Fig. 12), decreased to 0.5 eels pen 100 m2, which was

s'im'ilar to densities of 'longfins in the Ripia. Therefone, some feature

of th'is second gorge may limit the number of 'long-finned eels migrating

ìnto the headwaters.

Physica1 characteristics of the m'iddìe section show that, relative

to othen aneas, there are a ìarge number of small streams, aìkaìine

water, steep grad'ients, and coanse substrateS. Long-finned eelS Were

found'in streams with temperatures and pH from the whole range of va'lues
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measured during the survey. The greatest numbers wene found in

temperatures from 12'C to 20'C (mean 15.9oC) (Fig. 15). Fìgure 16

suggests that alkal'ine waters are likeìy to be preferred, because more

than 907" of long-fìnned eels wene reconded at sites wit'h a pH greater

than 7.

A preference by long-fìnned eels for substrate w'ith a hìgh

percentage of coarse material and a 1ow pencentage of fine material is

ind'icated in Table 6. This was also apparent during the sampìing when

it was noticed that longfins up to 60-70 cm were commonly fished from

among coarse substrate, wheneas eels of greater length were usually

found in ìog and stick jams or undenneath banks.

Length frequency distributions of long-finned eels above the lower

section (Fig. li) are s'irnilar, but the difference ìn mean lengths

between the upper, m1ddle, and lower sections (Fig.18) indicates that

lengths jncrease with distance upstream (an exceptìon was one 64-mm

long-fìnned eel found 109 km from the sea in Omaroa Stream). Lange

ìong-finned eels (gneater than 60 cm) were found 140 km from the sea as

often as they were found 70 km from the sea.

4.5.2 Short-finned eels (anquirla australis)

The bi o'logy and l'i f e h'istory of the short-f ì nned eel i s si mj l ar to

that of the long-fìnned eel. Like the ìongfin they have the ability as

juvenì I es to mi grate great di stances i nl and. Di stni buti on of the two

species overlaps, but shortfins prefer a more sluggìsh hab'itat than

longfins and are consequently associated mone with lakes and swamps or

the lower regìons of river systems.

In the Mohaka, shortfins were found in largest numbers ìn the lower

sect'ion, no further than 50 krn upstream, and most were below
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l4aungataniwha gorge (see Figs. 10 and 14). 0n1y 12% of the total

shortfjn catch was found upstream of the gorge. Seventy percent of

those found above the gonge wene less than 12-cm long (possibly recent

migrants) and the langest was 37 cm, whìch suggests that suitable adult

habitat 'is lacking in the ri ven upstream of Maungatan'iwha gorge.

Todd (1980) found that from three different locations'in New Zealand

shortfins m'igrated to sea at'lengths of between 33.8 and 59.8 cm for

males and between 48.3 and L0?.4 cm for females. In the Mohaka (Fig.

19) only 10 shortfins wene within the ìength range fon migrat'ing maìes

î-.-,-: ---!:-^ 3^-^1^^
ano none WAS ln f,fle fdllge lur llllgr'ctLlll9 lElllcrle5¡

The confjnement of almost all shortfins to the lower Mohaka, and the

virtual absence of individuals wìth'in the length nange for mature

adults, suggests that adult hab'itat may be lacking in the river.

However, sample Sites in the lower Mohaka were confined to Small

tributarìes and shallow mangìns of the ma'in channel, and funthen

sampling to include larger habitats in the lower river would be nequired

to determine whethen shortfin adults use th'is area.

tdater temper"atures from sites where shontf ins were most f requently

caught ranged from 16 to 22"C (see Fig. 15), which was the upper end of

the temperature range of ìong-finned eel sites. Shortfjns were found in

waters w'ith a pH range of 7.6 to 9.0 (see Fig. 16), but, as wìth

ìongfins, they were recorded in greater numbers wìth 'increasing

alkalinity.

Most shortfins were less than 30 cm and were caught in s'i.lt, weed,

and gravel habitats. The largest number caught at any one sample s'ite

was 'in a small, shallow, and sluggish stream which had a solid papa

substnate with pockets of sììt and weed, and occasional cìumps of rubble

sized papa fragments, all of wh'ich were used as cover.
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4.5.3 Koaro (calaxias brevipinni.s)

Koaro are found throughout New Zealand in the fast flowing bouldery

streams of native forests. Juvenile koaro ane the second most

ìmportant species in the New Zealand whitebajt catch (McDowall 1978).

After beìng spawned in fresh water, koano larvae are washed out to sea

during autumn and return as wh'itebait about 6 months later. Thjs

mignation to adult hab'itat often leads them great distances inland, and

they are able to negotiate obstacles such as waterfalls.

In the Mohaka, a total of 25 koaro was caught - the smallest was

50 mm long and weighed 1 g, and the'largest was 200 mm long and

weighed i03 g. Koano wene found at only seven sjtes (Fìg. 20) ranging

from 69 to I27 km from the sea, but most were found 70 to 80 km from the

sea (see Fig. 11). All these sites were above Maungataniwha gorge and

the major'ìty were in the Te Hoe system (F'ig. 20), though the gneatest

density of koaro was found in the middle section (see Table 2).

Aìthough koano formed only ?% of the total catch (see Fì9. 9), and were

pnesent at only 10% of the s'ites sampled (see Fig. 8), they wene the

next most widely d'istributed fish aften both species of trout and

I ong-fi nned eel s.

Trout and eels were aìso caught at all but one koano site, and

because only one koaro was caught at this site the physical featunes

recorded there were not necessani'ly characteristic of koaro hab'itat.

It was assumed that the site where the highest dens'ity of koaro was

found would be closer to the optimum habitat for koaro than any other

site in the Mohaka. Thenefore, phys'ica1 featunes at this site which

were d'ìfferent from the physìcal features of other sites wene assumed to

be featunes characteristic of koaro habitat.
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Table 10a shows selected habitat measurements of all sites where

koaro were found. S'ites 20 and 22 contatned the highest densit'ies of

koano; 8 and 5 per 100 m2 respect'ively. At the remaining sites koaro

densitìes were less 2 pen 100 m2'

A featune which sites 20 and 22 had in common, and which was

noticeably dìfferent from other koaro sites, was their" steep gradient.

A preference by koaro fot'steeper gradients than those pneferred by

other Mohaka fishes ìs shown in Table 4. Factors wh'ich all koaro

sites had in common, w'ith two exceptions, were an unmodified bush

catchment and coanse substrates. Tab-rle 6 shows that the occurrence of

koaro'in the Mohaka was associated w'ith a high percentage of boulders in

the substrate and Table 10a shows that the hìghest density of koaro was

found at a site which had a higher percentage of boulders ìn the

substrate than any other site. Table 10b lists all the Mohaka sites

wh'ich had gradients similar to or steeper than sìtes 20 and 22 and also

sites which had substrate comb'inations s'irn'ilar to sites 20 and 22. Each

of these sites is listed in the table in order of their simiìarity to

sites 20 and 22, based on habitat features which appeared to have

'importance, (gradient, substrate, catchment, and surrounds).

Although the sites in Table 10b appear to have a general

similarity ìn physical features to sites 20 and 22, subtle differences

were necorded wh'ich rnay have accounted for the absence of koaro. For

example, site 2 appeaned to have most of the hab'itat features of site

20, except that it was tw'ice the distance from the sea and had lower

water temperature and pH. The other sites in Table 10b all have at

least three features that are d'iffenent to the features wh'ich make

sites 20 and 22 so similar as hab'itat. (Site 22 is shown ìn F'igure 7.)

No koaro wene found at any of the samp'le s'ites in the lowen

sectìon and neither lvere any habitat features s'im'ilar to those at sites
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TABLE 10.

(a) Habitat featunes at sites'in the Mohaka River system where koano wene found.

Su bst rate
s'ire Densiry ?HtÏ: Gradi enr remperature % r" % % %

No. Catchment and surrounds (No./100 mz) (km) (m/100m) "C pH silt sand gnaveì nubble boulder

5

19

Íñ
t^^t¿¿

34

42p.

53

Unmodified bush, closed
aspect

Unmodified bush, open
aspect

Unmodified bush, cìosed
aspect

Unmodified bush, sèmi-
encl osed aspect

Modified bush and pasture,
open aspect

Unmodi'Fi ed bush, open
aspect

Unmodi'Fi ed bush, semi -
enclosed aspect

0.5

0.5

8.0

5.0

0.5

2.0

1.0

r27

69

70

78

101

70

LL7

1.7 5

0.87

6.99

4.37

1.39

t.75

4.36

11 .5

15.6

11.3

11 .0

14 .8

15 .4

17 .0

7.0

7.7

7.6

7.8

7.9

7.6

7.2

0

10

0

0

0

0

10

10

10

5

10

5

15

10

30

15

20

20

25

60

20

30

20

25

30

50

20

20

20

45

m-T

"l20

5

40

(J1
æ

(b) Habitat features at sjtes
wene similan to those at

2 Unmodi fied bush, closed
ôSPêrCt

37 Modified pastune, open
aspect

12 Unmod'i f ì ed bush, cl osed
asPect

63 Unmodi fi ed bush, open
aspect

7 Unmod'if i ed bush, sem'i -
enclosed aspect

204 Modified bush and scrub,
oPen aspect

in the Mohaka R'iver system where koaro were not found, but where habitat features
sites 20 and 22.

0 146 6.98 9.1 6.7 0 0 30 20 50

0 8r 6.L2 L9.7 9.0 10 10 10 15 55

o L22 4.36 14.9 7.6 0 5 40 25 30

0 I24 2.62 L5.2 7 .0 5 10 10 25 50

0 t23 2.r0 14.5 7.5 0 10 20 30 40

0 62 2r.63 19.8 7.8 10 20 10 20 30
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20 and 22 (see Tables 3 and 5). This survey found low numbens of koaro

in the Mohaka, but sampling of specific habitat types was not possibìe

because of access limitations (see section 4.4.1). More detailed

i nf ormat'ion on the d'istributi on and abundance of koano woul d nequi re

cons'iderabìy more field work.

4.5.4 Torrentfjsh (cheímarrichthgs fosteri)

The torrentfish, as'its name impìies, lives'in swift waten habitats,

generally in the lo!{en reaches of river systems. Its life cycìe

-^^.,.:-^^ ^ -^-.:-^ ^L^^^ -¡,,-i^^.i+-'l-ñ.,âl ¡#r¡¡ rf+aa..'hì¡h i,,.,^nì'l^¡f Equlf e5 q lilclf tilEÌ Pll(¡JE uut ¡il9 ¡r.J lc¡r Yql JLr¡yE¡ or rrEr wrr¡urr Juvsrrr rcr

enten fresh water (in spring). In the Mohaka it appears that

torrentfish d'istribution is confined to the lower section, because none

was found above Maungataniwha gorge (see Fi9s. 11 and 20).

A total of 20 torrentfish was captured and these ranged from 31 to

94 nm in length. 0vera'll, torrentfish comprised 2% of the total catch

and occurred at only 7% of the sites, but in the lower reaches they

occurred at 45% of the s'ites.

Habjtat measurements wene made at only two of the five s'ites where

torrentf i sh were caught and theref ore prov'ide I i ttl e i ndi cat'i on of th'i s

species' preference for any particular habitat feature or combinat'ion of

f eatures . However, 'in general torrentf i sh wene caught 'in swi ft and

broken waten among fragmented papa rubble and boulders. Gr"adients,

substrate, temperature, and pH at torrentfish sites whene measurements

were taken are shown in Tables 4, 6, and 9.

Torrentfish are found in similar habitats to blue-gilied bullies

(McDowa'lì 1978, DaviS er at. 1983) and so 'it seems reasonable to assume

that both species may have a sjmilar abifity to swim and to penetrate
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upstream. It 'is assumed that torrentfìsh are better able to negotiate

fast water than common bullies, and the mean grad'ient for sites where

torrentfish were found was greater than that necorded fon common bullies

(see Tabìe 4). Therefore, because both blue-gilled and common bull'ies

wene f ound above Maungataniwha gorge (Fi g. 21) ther"e 'is some l'ikel j hood

that torrentfish are present above the gonge, but were missed during the

survey.

4. 5. 5 Common bu'l ly (cobionorp.hus cotidianus)

Di.,^F ,.^^,,1-+i ^^- ^.F ^^--^ñ h,,1'l i ^- ^â- t\^ f ^,,^l +1,-^,,^l^^,,+ Àr^..,nlYsr yvputqLrurrJ ur r,vll[ilvrr uurt¡EJ r-qil ug ruuilu r,ilf uuylluuL lìE:$t

Zealand, usually ìn the quìeter r"eaches of rivers and streams. Adult

life is spent in fresh waten but after hatch'ing from eggs the larvae are

washed out to sea. Duning spning and early summer juvenìles mìgnate

from the sea back into fresh water and may penetnate cons'iderable

d'istances inland.

The distribution of common bull'ies in the Mohaka River appears to be

confined to the first 21 km from the sea (see Fig. 11). The gr"adìent

of the Mohaka follows a gent'le rise'in the first 20 km from the sea, but

between 20 and 30 km upstream there is a marked'increase in gradient

whìch continues to increase upstream past Maungataniwha gorge (see Fig.

L?). Common bull'ies wene found at sites in the lowest of the gradient

range sampìed (see Table 4). A single common bu1ìy was found 75 km

f rom the sea at the mouth of the l,laipunga River' (Fig. 2l).

In the lower section of the Mohaka, common bullies were present ìn

h'ighen densities than any othen spec'ies (see Tabl e 2), but because of

their l'imited distribut'ion they occurred at only LII" of the sample sites

(see Fig.8), and made up only 157" of the totaì catch (see Fig.9).



o* "Ma ungatan¡wha
gor9e

$

Gommon bully O

Gran's bully O

Blue - gilled bully A

Smelt tr

lnanga I

FIGURE 2i. Distributjon of bullies, smeìt, and inanga in the Mohaka River system.



62

Sites at which common bullies wene found had a vaniety of

substrates, and any pneference that the species may have had for a

particulan substrate component, or combination of components, was not

found. However, the s'ites where common bullies were found commonly

had slow meandering runs and st'ilI shalIow margìns. The temperature

and pH range for these sites were typìcaì of s'ites in the lower section

(see Tables 8 and 9).

Length-f requency di stni but'i on of common bul I i es samp'led 'is shown

'in Figuce 22. Small juvenile bulìies (less than 30 mm) were observed

Ê^^-.- ^.^!1.. -! ^:!^^ ^f ^^^^+ +^ +L^ ^^- L.,,+ +l^^., ..ra¡^ nat af*¡nlllul'g lf'gquelilutJ dL 5¡ueS Llu>e5L LU r,r¡g JEqr uuL tilsJ vrsf s il\JU urusil

caught because they were less affected by the electric fishing mach'ine

than'larger fish. Apant from the specìmen found 75 km from the sea,

the length-f requency distri but'ion of bul I j es larger than 30 rm appeaned

to be unaffected by distance upstream.

4.5.6 Bìue-gi1'led bulìy (cobionorphus hu.bbsi)

The bio'logy of the bìue-gilled bully is similar to that of the

common bu'lìy, but its preferred habjtat is swift flowìng water of

gravelly streams and rivers, simiIar to that of the torrentfish.

In the Mohaka, blue-gilled bull'ies were found at a singìe site

55 km from the sea in the Te Hoe Rjver (Fig. 2L). They were caught

along the margins of the niver among rubble in sw'ift and shallow water,

and they were 70 and 79 nm long. These were large adults, and the 79 rm

specimen is 2 nm longer than the maxjmum r"ecorded by McDowall (1978).
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4.5.7 Cran's bully (cobionorphus basalis)

Cnan's bulìy is mainly a riven dwelling spec'ies and does not have a

manine phase'in its lìfe cycle.

In the Mohaka, Cran's buìly was found at a single sample site 21 km

from the sea in the Kakar"iki Stream (Fig. 2I). It was found in a

slugg'ish area of the stream wh'ich was devoid of cover except for small

fractures in the papa substnate. The two Cran's bullies caught measured

67 and 70 mm in ìength.

4.5.8 Common smelt (Retropinna tetropinna)

Common smelt ane found around the coast of New Zealand and'in

streams and rivers that can be reached from the sea. They are most

often encountened in lowland rìvers during spning and summer when lange

shoals move in from the sea. Spawning takes place'in fresh waten and

larvae are washed out to sea.

In the Mohaka, the furthest upstream that smelt were found was

21 km, in the Kakaniki Stream (Fig. 2I). They wene found at only two

sample sites and nepresented barely I% of the total catch (see Fig. 9).

Because sampling dld not include pooìs'in the ma'in river, where smelt

would probab'ly have been found shoaf ing, smelt abundance 'in the Mohaka's

lowen sect'ion was probably far greaten than that indicated by the

numbers found during the survey. Smelt lengths ranged from 64 to

98 mm.
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4.5.9 Inanga (calaxias maculatus)

The juvenile of this fish is the most important species in the New

Zealand whiteba'it catch (McDowall 1978). It is a fish of lowland

coastal rivers and, like other membens of this family, spawns in

fresh water. Larvae are washed out to sea and juvenìles mjgrate into

f resh water as whiteba'it.

In the Mohaka ìnanga were found onìy'in the jmmedjate coastal

region of the river at one site 2 km'inland from the sea (Fig. 2I). The

catch of inanga represented less than I% of the total catch. It is

very ìikely that more inanga would have been collected if pools in the

Mohaka's lower section had been sampìed. Like smelt, inanga are

nonmally a shoaling fish likeìy to be found in pool habitats'in the

lowen reaches of the river. Inanga'lengths ranged from 64 to 81 mm.

4.5.10 Brown tnout (salno Èrutta)

Brown trout ane w'idespread throughout New Zealand and are one of

two jntroduced tnout species found in the Mohaka Riven. The fit"st

liberation of brown trout in the Mohaka took p'lace dunìng 1878'in the

Tahanua R'iver and was followed in the 1890s by another ljberation which

included the stocking of the upper Waipunga River (t¡lellwood 1968).

During the 1983 survey, brown trout were found wideìy distributed

throughout the Mohaka Rjver^ system (F'ig. 23). They occurred at 5I% of

the sampìe sites (see Fig. 8) and were the most abundant species in the

total catch (see Fig.9). Most of the total catch of brown trout came

from headwater reaches of the Mohaka Ri ven whene they were the most

abundant species (see Table 2). Brown trout were recorded'in the'ir

I owest densi t'ies i n the m'iddl e and I ower sect'i ons of the Mohaka. The
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hi ghest density of brown trout was f ound 'in the t^lai punga R'iver (see

Table 2) where a veny high average density of 44 per 100 m2 was recorded

above LJaipunga Falls. Below tlaipunga Fa.lls average brown trout density

was only 1.4 per 100 m2.

Because sampìing was concentrated on the smaller tributaries, all

but three bnown trout were less than 2O cn long. Though ages wene not

determined, most brown trout taken vtene assumed to be juveniles and

yearlings; the smallest caught were in the 3-4-cm'length class and came

from two sample sites in the Waìpunga R'iver above t^laìpunga Falìs (Fig.

24). Brown trout jn the 4-5 cm length class were caught'in the Rìp'ia

Riven and upper section of the Mohaka, and in every instance occurred at

s'ites where no nainbow trout were caught. Modal length of brown trout

was lowest in the uppen sect'ion, but 'increased downstream (F'ig. 24).

The incnease in modal length of brown trout, especìally from the uppen

section to the middle sectìon, cornesponded wìth a distinct decrease'in

brown trout density from the upper to the m1ddle sect'ions (see Table 2).

Hab'itat features specific to each species of trout wer"e derived from

measurements at sites where only one specìes of trout was collected

(Tabìe 11). Brown trout only wene located at 18 sites, whereas

rainbows alone occurred at only 9 sites. A comparison of the range of

each habitat feature'in Table 11 indicates that brown trout may be less

specìfic 'in thej r choice of habìtat than rainbow trout.

Bnown and raìnbow tnout occurred together at 19 s'ites. Brown trout

densities were greater at 13 of these sites, raìnbow trout densìties

were greater at 5 s'ites, and densities were equaì at 1 site (Tab1e L2).

Table 12 shows that brown trout occunred in their h'ighest densìties

when they were the onìy trout species, and'in their lowest densities
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TABLE 11. Habitat measurements from sites in the Mohaka Rìven system whene only
one specìes of trout occurred.

Habitat data*
Bnown tnout

Mean Mi nimum Maximum
Rai nbow tr"out

Mean Mi ni mum Maximum

Temperature ('c)
pH

Fl ow (mr/sec)
Gradient (m/100m)t
Average wetted
wi dth (m)

(si lt
( Sand

Substrate (Gravel
% (Rubb'le

( Bou 1 der
( Bedroek

13 .8
7.4
0.230
2.36
4.6

4
1B
24
20
L7
16

9.1
6.4
0.006
0.52
r.2

0
0
0
0
0
U

20.2
9.0
0. 663
6.98

15.0

40
r00

87
50
70

IUU

13.2
7.5
0.284
2.33
5.6

11.0
7.0
0.085
0.87
2.2

15.6
7.9
0.662
6.99
9.0

0
I

15
20

0
U

1

8
33
35
22

U

10
15
60
60
50

U

Habitat data for bnown and rainbow trout shown in tables elsewhene in
thìs report 'include data fnom sites whene both tnout species occurred.

Gradient was measured at only 16 bnown trout only sites.

TABLE 12. Mean densìty of brown and rainbow trout for
the two species in the Mohaka Rjver system.

Number Mean dens'ity
of sites of bt^own tr"out

(No./1oo m2)

vari ous associ ati ons of

Number Mean densìty
of sites of rainbow trout

(No./100 m2)

Brown trout onìy
Rainbow trout onìy
Brown and rai nbow tr^out
B + R but higher density
B + R but higher density
B + R in equal density

(B+R)
ofB
ofR

9
19
13

5

1

18

19
13

5

1

10.1

4.2
5.6
r.4
0.2

+.s
3.0
1.4
1.4
0.2
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when nainbow trout were present. Therefore, if brown trout were less

specific than rainbow trout'in the'ir choice of habitat, the decr"ease of

brown trout density in the presence of rainbow trout was probab'ly due to

some form of competit'ive interaction between the two trout species. A

s'im'il ar interacti on between brown trout and other speci es, partì cu'larìy

'long-f i nned eel s , was i nd j cated 'in areas where brown tnout densi t'ies

were high and other species low, and vjce vensa (see Tabìe 2). Further

examination of these interactions will require mone data colìection.

Qther^ than in Table 11, habitat diffenences for each trout species

^^^^^:-+.:^- .-.^-^ -^+ ^^^1.,-^-l L^^r,'ê^ cn¡irfinnc,.rana €nr¡n¡{ in(l5SUUlOLlUlt ÍlE:f E: iluL qìlqlJJçut ugvquSs JL,lilE qJJvuruurvrlJ rls¡v rvur¡q rrr

only a few s'ites. However, in general, streams where both trout

species were pnesent together wereìargen'in mean width and flow and had

higher mean temperatures and pH than stneams where only one species of

trout occurred.

4.5. 11 Ra'i nbow trout ( salmo sairdnerii)

Introduction of rainbow trout to the Mohaka Rìver probab'ly occurred

about 1900 (lilellwood 1968). The 1983 survey of the Mohaka found that

d'istribution of rainbow trout was concentrated in the middle section

(Fig. 23). Ra'inbow trout were not found'in the ìower sect'ion and

dens'ities were low in the upper section (see Table 2). However,

records'in the New Zealand Forest Senvice's 0amaru hut books indicate

that large rainbow trout have been caught by anglers in the vicinity of

the Ka'ipo and Oamanu confluence, which'is further upstream than the

upper limjt of ra'inbow trout d'istri buti on shown 'in F'igure 23.

Ra'inbow trout comprìsed 17% of the total catch, slightly less than

half the catch of brown trout (see Fig.9). The average density of
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rainbow trout (3 per fOO rn2) was half the average dens'ity of bnown tnout

(6 per 100 m2) (from Tab'le 2). The highest densities of rainbow tnout

were in the middle section and lower half of the t¡laipunga (see Table

2). The lowen l¡laipunga (below Hukawai Falls - see Fig. 6) 'is

essent'ia'l'ly part of the mí¿¿le section as it'is not separated by

waterfalìs or steep gradients and joins the Mohaka midway through the

m'iddl e secti on.

As w'ith bnown trout, aì1 but three nainbow trout collected were

less than 20 cm ìong. The smallest nainbow trout were in the 4-5 cm

ìength class (Fig. ?5) and were found in the same section as the highest

densi ti es of rai nbow tr"out (see Tabl e 2) . Modal length of rai nbow

trout was highest in the upper section where nainbow trout density was

lowest, but where brown trout density was high. This is the converse

of the trend shown by brown trout.

Table 12 shows the highest rnean density of rainbow trout was in the

presence of a low rrìean density of brown trout: jt appear"s that rainbow

trout are less affected by the presence of br^own trout than browns ane

by the presence of rainbow tnout.

Hab'itat variabìes at sites with rainbow trout onìy were confined

to a nanrower range than those at sites with brown trout only (Tabìe

11). Even in the presence of a low dens'ity of brown tnout, habìtat

variables for rainbow trout were confined to a simi'lar narnow range.

Compared with brown trout, nainbow trout presence was associated with

spec'i f i c substrate types (Tab'le 11) and i n parti cul ar gnave'l and rubbl e

comb'inations of not less than 15 and 20% respectìvely.
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5. DISCUSSION

The Mohaka's extens'ive catchment conta'ins many large tributan'ies

all of wh'ich io'in the Mohaka in the top two-thir^ds of the riven's

course. In the lowen th'ird, the river enters a gorge (Maungataniwha)

which appears to contribute'in a major way to the observed distribution,

diversìty, and dens'ity of fish species'in the Mohaka River.

The 1983 survey establ'ished the main fish species present in the

¡iver, and the main features of their d'istribution, and colIected some

data on ihejr hab'itat,. The three most abundant speeìes jn ihe î'lohaka

River were long-finned ee1s, brown trout, and rainbow trout.

Owing to the developed catchment and papa country through which

the lowen river flows, tributaries of the Mohaka's lower reaches lack

the range of physical characteristics present in upstream reaches.

However, the divensity of fish habitat in the upper neaches was not

uti l'ised by a correspondi ng di versity of f i sh spec'ies. In fact, it was

in the first 21 km from the sea that the greatest divers'ity of fish

spec'ies was found (or has been repor"ted). The number of species

appeared to decnease upstneam with the jncrease in river gnadient.

Gradient was highest in Maungataniwha gorge, above which wene found

m'i grant speci es known f or thei r abì I i ty to negotì ate natu r"al obstacl es

such as rapids and waterfalls. Densit'ies of stronger swimming species

wene greater above the gorge, whereas below it densit'ies of weaker

swimmers were greaten. The decì i ne in density and di vers'ity of nati ve

fish fauna above Maungataniwha gorge could be due to the nature of the

gorge or to interactions between trout and nat'ive fish. Resolut'ion of

this issue could be'important in understanding how the fish community

funct'ions and therefone be an important aspect of hydro-elect'ric impact

assessment.
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The most abundant spec'ies found in the Mohaka above Maungataniwha

gor.ge were trout. Because almost all the sampìe s'ites were in the

Mohaka's tr"ibutaries, where streams were small enough to wade and

electnic fish, nearly aì1 the tnout samp'led were fjsh less than 20 cm

long, and were probabìy juveniìes. However, sìghtings of large trout

in poo'ls of many of the ìanger headwaten tr'ìbutaries were made from the

air and banks. Adult trout appeared to be confined to deepwater

hab'itats in the majn channel of the Mohaka and its larger tributanies.

High densit'ies of juvenile tnout found in small tr^jbutaries jndicate

that adult trout must at some stage move into these areas to spawn.

Fish trappìng by the Hawke's Bay Acclimatisat'ion Society has shown that

trout move about the system dur"ing the spawning season. Thenefore, it
'is ìmportant that areas of the Mohaka where trout spawn, and where

s'ignificant densities of juveniles are reared, a!'e not isolated fnom the

fi shery whi ch they support.

Tri buta¡j es of the R'ipi a, mjddl e sect'i on of the Mohaka, Wai punga,

and Te Hoe Rì vers al 'l supported si gnì f ì cant dens'it'ies of ra j nbow trout

juven'i 'les. If r"ai nbow tnout necrui ted f rom these areas support a

fishery elsewhere in the Mohaka, dams placed across the path of their

movement would downgnade the quality of the Mohaka fisheny.

Although the tnout fishery 'is not conf ined to the middle sect'ion

of the Mohaka, there are jndications that th'is section'is the most

important. Based on angl'ing information, We'llwood (1968) reported that

bnown trout predomìnated in the Mohaka above Pakaututu (the upper

section), but for nearly aìl the river downstneam brown and rainbow

trout were present 'in about equaì numbers. Despite the predominance of

juvenile trout sampled in the 1983 survey, the tnout species composition

and di stn'ibuti on found supported t^lel lwood's f i nd'ings. Wel lwood (1968)
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also reported that ra'inbow trout were more easi'ly caught than bnown

trout and th'is is reflected in composition of the Mohaka angling catch

(83% rainbow and ?7% brown tnout) repor^ted by Graynoth (1973). If the

species compos'ition and d'istn'ibution of iuvenile and adult trout were

sìmilar throughout the Mohaka system, the middle section, which

supported the highest density of juvenile rainbow trout, is also ìikeìy

to suppor"t the highest densjty of adult rainbow trout. Therefore,

rainbow tr^out abundance combined with easy access for angìers 'ind'icates

that the middle section is the most expìoited and important area of the

Mohaka trout fi shery. Results f rom a nat'ional survey of ri ver ang'lers

by FRD (Richardson, Unw'in, and Teirney 1984) showed that, despite the

higher level of use and catch rate'in the m'iddle neaches, the Mohaka's

headwaters were the most highly vaìued sect'ion of the river, because

w'i'lderness qua'lities, Scenic beauty, and large trout wene nated highly.

0f the Mohaka tributanies, dens'ity of iuvenile trout was h'ighest

'i n the t{ai punga, then the Rì pì a. Data f rom FRD's Natì onal Ri ver

Angling survey show that these two tributaries wene also the most

popular with anglers (L.D. Te'irney pers. comm.). Twice as many angìers

as fished the Ripìa fished the l^laipunga, which is access'ible'in the

mjddle reaches from S.H.s. Good catch rates of fairly large trout were

reponted from both tributaries, which ind'icates that the tributaries

support stocks of adult tr"out as well as the iuveniìes sampled'in thjs

survey.

Current knowledge about the distribut'ion of trout throughout the

Mohaka system h'igh'li ghts the need for a better understandi ng of sevenal

aspects of trout bioìogy; for exampìe, brown and raìnbow trout

interactions, patterns of (and reasons for) movement of each ìife stage

w'ithìn the Mohaka system, and the interrelationsh'ip between tr"ibutary

and mainstem habitats.
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Several resu'lts show an assoc'iation between the absence of some

species and the abundance of anothen. For exampìe, only brown trout

were found above tiaipunga Fa'lls and occurred in the'in highest dens'ities

there. As a corollary to this, brown trout densities decreased in the

presence of rainbow trout and long-finned eels.

Burnet (1968) showed that the nemoval of eels may'increase numbens

of trout, but not necessaniìy increase the retunn to the ang'ler or the

quality of trout. Further investìgatìon in the Mohaka may show that

the quality of the trout fishery ìn the middle reaches is pantly

oependent, on the presence oi eei s 'in ihose i'eaches. Such an

association would be jeopard'ised if the construction of dams excluded

eels from these reaches.

Short-finned eels were not found above the second gorge and the

dens'Íty of long-finned eels in the upper section decreased to a quarter

of the dens'ity at which they occurred in the middle section. Je1'lyman

Q97f) reported that ìn large riven systems some eel elvers may take

sevenal years to migrate upstream to adult hab'itats, and that their

ability to climb decl'ined after they had grown to a length of 12 cm. In

the Mohaka system the si ze of long-f inned eels 'incneased w'ith distance

upstream; there was a d]stinct increase in s'ize from the middle to

uppen sections. Apart from the 40-60-cm length class of 'longfins, 
a

small, but nepresentative, se'lection of all length classes was sampled

from the upper section. However, a comparatjvely large propor"tion of

longfins in the 40-60-cm length class was found'in the middle section.

The accumulation of 40-60-cm-long longfìns in the middle sect'ion may

have resulted from the rapid early growth of these eels which neduced

their upstream migration chances at obstacles such as rapids. Thenefone

the nature and s'ituation of the second gorge in the Mohaka River and the
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s'ize of eels before they arrive at thjs gorge, ffiâJ be all that causes a

decline in eel dens'ities from the middle to the upper" section. A

series of dams constructed in the Mohaka could stop eels migrating'into

the system above the dams, and only those eels less than 12 cm would

stand a good chance of cl'imbing a dam. A further mignation check would

occur for eels whjch increased in ìength between dams or other migratory

obstacl es .

A recreational eel fishery occurs in the Mohaka (L.hl. Spooner

pers. comm.), but its extent and the existence of a commercial fishery

ane not known. To estabìish ihe imporiance of eels in iire I'lohaka,

other than perhaps their role jn mainta'ining a balanced tnout

popuìat'ion, eel fisheries'in the Mohaka w'ill need to be investigated in

detajl. The importance of other fisheries such as kahawaj and whitebaìt

will also need to be investigated. The whitebajt fisheny wilì be of

pa¡ticular concern if the main species'in the catch is koaro, because

dams constructed'in the Mohaka between the sea and middle section could

pnevent koaro whitebait from reach'ing their adult habitat. Such an

impact on the ìife cycle of koano would eventua'lly excìude'it from the

system unless a lake population became establ'ished, but thìs would not

support a fisheny 'in the Mohaka's estuany.

If the Mohaka's whitebait fishery js based on inanga, the othen

ga1axiid found in the Mohaka, its ecology in th'is system would need to

be investi gated (only s'ix 'inanga were caught in the present survey).

The data base provided by the Mohaka fisheries survey has resulted

i n some apprec'iat'ion of how thi s ri ver fì shery funct'ions. From th'is

'inf ormatì on , areas requi ri ng fu rther i nvesti gat'i on have been i denti f i ed.

Some of the possible impacts of hydro development on the fisher"y have
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been dìscussed, but a more detailed assessment ìs dependent on know'ledge

of spec'if i c devel opment pnoposal s.

6. RTCOMMENDATIONS

The follow'ing recommendations are fon the work'ing party which may

be formed to dec'ide on further fisheries investigations related to

'impact assessment of hydro-electric developments on f ish 'in the Mohaka

Ri ver. tJork whi ch shoul d be ongo'ing i f devel opment proposaì s are

ilnminent are prefixed by an A. I^lonk which is dependent on knowledge of

a specific development pnoposa'l is pnefixed by a B.

Al Determine the presence and level (or potential) of commercial,

recreational, or Maoni fishenies present in the Mohaka.

Identification of these fisheries'is an important prerequìsìte to

any further work because it w'ill enable both fisheries managers

and developers to allow for them in future investigatìons and

p t"oposal s .

A? Sample, by drift diving and netting, ìarge pools and deep water

areas of the Mohaka system. These areas could not be sampìed

during the 1983 sunvey, but const'itute a ìar"ge propo¡tion of the

r.iver system and ane therefore I'ikely to provide significant

habitat for several fish spec'ies. Results from such an exerc'ise

should identjfy the species, sìze composition, d'istribution, and

dens.ity of fish occupying this type of habitat'in the Mohaka.

83 Investigate the movement of trout in the Mohaka system. Results

should ident'ify which movements occur (for exampie, spawn'in9,

feeding, necruitment of iuven'iìes, sea-run fìsh) and exam'ine
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differences between the two species. Such an investigatìon would

be a majon undertakìng, but ìts extent would depend on the sites

proposed for hydro-electric development.

84 Determ'ine dens'ity and size dìstributìon of eels, particularìy in

trout waters, so that'if dams are built the need for eel passes

can be assessed.

B5 t,lhicheven gaìaxiid(s) is(are) significant ìn the wh'itebajt catch

(identifìed by I above), furthen investigatìon of adult

di stri but'i on and i mportant habi tat areas w'i I I be nequ'i red to

evaluate the effect that dams would have on the Mohaka's whiteba'it

fì shery.
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APPENDIX I.

Sample Site No.

I
2
3

4
5

6
7

I
9

10
11
t2
13
134
14
15
16
I7
18
19
204
20
2t
22
23
24
25
26
27
28
29
30
31
3?
33
34
35
36
37
38
39
40
4T
42
424
43
44
45
46
47
48
49
494
50

84

Sample s'ite map references.

Map Reference

Nl13 688958
N113 673852
N113 7?8907
Nl13 791906
N113 78882r
N113 844797
N113 822749
Nl13 856783
Nl13 831973
N113 862943
Nl13 876931
Nl13 886869
N114 966775
N114 965774
Nl14 973839
rrl t t 

^l 
a1r1Nll+ urJ/ cr

Nl14 054749
Nl04 024095
N104 117095
N104 189059
N114 192959
N114 142967
N104 159184
N104 205175
N103 735098
Nli3 758905
N114 9327L8
Nl24 014655
Nl14 005858
N114 022923
Nl14 031933
Nl14 030901
N104 979015
N104 942064
N114 066975
Nl14 089998
N114 t43872
N114 162918
Nli4 119837
N114 250970
N104 215015
N104 ?36025
N104 252085
N104 240It9
N104 243rL2
Nl14 318982
N1l5 443996
N1i5 483939
N115 5?3943
N115 568879
N115 54t892
N115 586840
Nl15 586841
N104 101133

Name of Stream

Tik'itiki/Kaipo
0amaru
Ka'ipo/0amanu
0tu pu a
Mangatai noka
Mangatai noka
Makino
Maki no
Rìpia
Tunamaro
Mokoro
Mangaki oki o
Kowar"o
Ri p'ia
Toropapa
ñ..-^1.^¡^-^TUIIEKELUT U

Inangatahi
Matakuh'ia
Pukahanu'i (R'ight branch )
Hautapu (Left channel )
Mangaku ru patu
Poamoko
Te Hoe (Upper)
Te Hoe trib. (Bull Ring)
Taha nu a

Taharua
Anawhenua
Inangatahi
Omarowa
Stoney
Mokomokonui
tJa'ione
0koeke
hJai anua
Matakuhi a (Mth)
Mokomokoma
(Not sampled - dried up)

Rangi whakaha r"oa
Te Hoe
Hautapu (Side channe'l)
(Not sampled - 'inaccessi bìe)
Mangahouanga (Hook)
Te Hoe tri butary
Te Hoe
(Not sampled - inaccessible)
(Not sampled - inaccessible)
Kakari k'i
Man gawharangì
Mangapi kopi ko
Mangaporo
Coquet
Mohaka
Pukahanu'i tri butary
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51
514
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
1T
72
73
74
75
76

N104
N104
Nl 14
Nl23
N114
N114
Nl14
N114
Nl 14
N1 14
N1 14
Nl13
Nl13
Nl13
N114
Nl15
N103
Nl14
N113
N113
Nl 14
Nl13
Nl15
Nl15
N115
Nl15
Nl14

985193
97 5088
957823
898689
0t78L2
99 1869
095789
138888
031992
123864
094818
794878
813837
86687 1

917 816
482942
812031
906754
716857
7 50819
UYUöõJ
870134
598829
596858
528925
374986
268939

Harakeatanemate
[,lai punga tri butary
Whakahu
Makahu
Omarowa
Omanowa
Mimiha tri butary
Mangakara
0tawhi ri
tla'ipunga
Mohaka
0tupua
Mangatangu ru
Rìpia tributary
(Not sampled - inaccessible)
(Not sampled - dnied up)
R'ipi a
Man gatutunu'i
Mangapapa
Mangata'inoka
(Not sampled - inaccessibìe)
(Not sampled - inaccessible)
Mohaka
Mohaka
Mohaka
Mohaka
Mohaka



APPENDIX II.

STATION NO.

FISHING METHOD & TECHNIQUE

TEMP.
oc pH

bIATER CLAR ITY Cl ear"

GRADIENT (/toom¡_
tl I DTH

86

Habitat data sheet

MOHAKA RIVER SURVEY

DATE TIME OBSERVER

VOLTAGE DISTANCE

BENTHIC SAMPLES YES/NO I,IATER SAMPLES YES/NO

0paque

P00LS/100m

Tu rbi d

POOL LENGTH

BANKFULL

THALl,lEG

WIDTH

Run Torr"entDEPTH: R'iffle

(% in neach sampìed)
Sand Gravel
<Zmm <64mm

Pool

Bou I der Bedrock
>256mm

SUBSTRATE

si 1r
0.06mm

cOvER $
Deep
water

ìn neach
Rubbl e

sampl ed )
0'hang

bank-ve

MACROPHYTES (% coverage of bottom)
0 1-25 26-50 51-75

I

coverage of bottom)
26-50 51-75

Rubbl e
<256mm

Submerged Boul dens

76- 100

76-100

smal I
1 arge

DTATOMS/ALGAE $
0 1-25

D I SCHARGE

Dì stance (m)

Depth (cm)

Head (mm)

or Seconds

COMMENT

AERIAL DATUM
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