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(1) They are informal and should not be cited wìthout the author,s

permission.

(2) They are for limited circulation so that persons and organisations
normal'ly rece'iving Fisheries Research Division publ ìcations shoul d
not expect to receive copies automaticaììy.

(3) Copies wìì'l be issued initially to organisations to which the report
is directly relevant.

(4) Copies wil'l be issued to other appropriate organisations on request
to Fisheries Research Division, Ministry of Agriculture and Fisheries,
Private Bag, Christchurch.

(5) These reports will be issued where a substantìal report is required
with a time constraint, ê.g. a submission for a trjbunal hearing.

(6) They wiil also be issued as ìnterim reports of on-goìng environmental
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1. INTRODUCTION

In L977 the Ministry of l,Jorks and Development (MÌ,JD) re-opened

investigations of the Motu R'iver for hydro-electric power development.

Thjs river, on the northern sjde of East Cape, is one of the largest in

the Bay of Plenty region and at present is comparatÍvely unmodified.

It supports fisheries for whitebait, kahawai and eels and, because of

its relatively wild state and large area of bush clad catchment, may be

an important source of recruitment to freshwater fisheries in other rivers

of the region. As the dams or altered flows resulting from hydro-electric

development w'iìl undoubtedly affect fìsh populations in the river,

decision makers concerned with this scheme will need to consider the

social, economìc and po'liticai costs of loss of, or modificatìon to,

the fisheries. They may also need to consider ways and means of reducing

impacts caused by dams or altered flows, as well the potentìal fisheries

values of the impoundments created. Information will therefore be

requìred on the existìng fish populations and fisheries of the Motu, and

on the changes that result from hydro-e'lectric power development.

In 1978 various dam sites were beìng investigated by MhlD but no firm

plans existed for changes to the river. The Internal Affa'irs Department

(IAD), Rotorua, had initiated fisheries investigatìons into the river but

electric fishing surveys of the Takaputahi and l^laitang'irua catchments,

carried out in 1978 by IAD revealed on'ly two species, brown trout and

eels (Ewing 1978). In 1979 the Fjsheries Research Division (FRD) of the

Min'istry of Agriculture and Fisheries (MAF) also began a series of

investigations with the aim of identify'ing the main freshwater fish

populations in the Motu River. In January 1980 a joint IAD/FRD jnvestigation

surveyed the relatively inaccessible bush clad catchments close to poss'ibìe

dam sites and a further 45 s'ites were added to the 16 already electric

fished (Fig. 1). These sites were spread throughout the major tributaries



2.

FIG. 1 CATCHMENTS, DAM SITES AND STATIONS ELECTROFISHED
IN THE MOTU RIVER
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of the Motu and no attempt

or rap'ids of the main stem

was made to sample

of the Motu.

fish in the ìarge pools

2. METHODS

Because of the difficuìty of accessìng the tributaries of the river,

and of covering a large number of stations in a short time, a helicopter

was used to transport two electric fishing teams and their gear between

stations. Total f1y'ing time needed to cover the 45 stations (Fig. 1)

totalled 15.7 hours and cost $5,530.

Stations were tentatively chosen before the survey to facilitate

pìann'ing and to ensure adequate coverage. However, problems were

encountered in locating some of these. Inch to the m'ile contour maps

of each tributary were prepared showing the proposed statjons, but where

major features (e.S. tributaries, bends, confluences) could not be

identified from the air, orientation was difficult. This was espec'ially

so in the upper reaches of the catchments where the streams were small

and obscured by overhanging bush. As a result a number of stations could

not be located exactìy. Furthermore certain proposed stations were found

to be inaccessible and alternatives had to be found nearby. The grid

references used to identify stations actually fished, and to mark them

on a map, therefore refer to mid-poìnts of localitjes in which the

stations occurred.

Two types of electric fishing methods were used to catch fish. The

first involved fishing downstream with a back-pack, battery powered machine

and allowing stunned fish to be swept into a hand-held seine net (Plate 1).

The second involved a fixed, generator polvered machjne. Fishjng was

carried out in the upstream djrection and stunned fish were caught in small

wjre mesh dip nets. Because the first method was more successful for

samplìng small natjve fish it was employed more often jn the upper



û,

PLATE 1. Electric fish'ing using a battery powered backpack machine.

Fishing is generally carried out downstream and stunned fish,

swept away ìn the current, are caught ìn the hand-held sejne

net.
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reaches of the tributaries and the second method was used more often

in the lower reaches where larger fish were likeìy to be found. Dif-

ferences in catches obtained by the two methods are given in Table 1.

In general each station took one hour to electrìc fish and during this

time information on water temperature, water flor,ts, substrate, stream

structure, cover, brank stability, aquatic vegetation and wildlife was

recorded. Samples of aquatic insects were obtained at each station and

photographs were taken up, down and across each stream electric fished.

TABLE 1. Differences in catches obtained by the two methods of

electric fishing (see text for descriptìons of methods).

All fish were kept and immediateìy preserved in formalin, except for

large eels and trout, whose lengths and we'ights were recorded and whose

stomach contents were removed and inspected. The sampìes of fìsh

preserved were taken to the Rotorua ìaboratory of FRD and the numbers of

fish of each species noted for each station. The length, weight and

sex of each fish was recorded and stomach contents removed and represerved

for 'l ater i nspect'ion .

SPECI ES

TOTAL NUMBER OF

FISH CAUGHT

PERCENTAGE OF

TOTAL CATCH

Method 1 Method 2

Longfinned eel (juv.)

Longfinned eel (adult)

Bl uegi 1 1 ed bu'l 1y

Koaro

Torrentfi sh

Brown trout (juv.)

Brown trout (adults)

220

29

L77

r74

30

T2

3

78

45

85

91

77

33

0

22

55

15

9

23

67

100

Stations fished 26 23
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3. RESULTS

Ten species of freshwater fish have been found'in tributarìes of

the Motu River(Table 2) and, apart from brown trout, all are'indigenous.

Whereas the longfinned eel dominated the catch (Fig. 2A), relative

abundance, eìther in terms of numbers or biomass, ìs not a'lways a good

indicat'ion of a spec'ies' 'importance. Some species have few individual s

but are present at each statìon and where this occurs the'representation',

or the extent of a species spread with'in the system may be a more

appropriate measure of domjnance. Accordìngly the fish spec'ies were

also ranked in terms of thejr representation among the stations. Results

of this ranking are provided in Figure 28 and both rankings show that

the river is characterised by four native species of fish; the longfinned

eel (enguilTa dieffenbachii), the koaro (cafaxias brevipìnnis), the

bluegilled bully (coniomorphus hubbsi) and the torrentfish (chei*arrichthss

fosteri) .

TABLE 2. Checklist of freshwater fishes ìn the Motu River.

A. SPECIES CAUGHT IN ELECTRIC FISHING SURVEY

Scientific Name

GaLaxias brevipinnis

Gafaxias fasciatus

Gal,axias postvectis

AnguiJ Ja di e f fenbachii

AnguiTTa austral-is

Gobiomorphus coti dianus

Gobiomorphus huttoni

Gobiomorphus hubbsi

Cheimarrichthg s fos teri

Sal-mo trutta

Common Name

koaro

banded kokopu

shortjawed kokopu

longfinned eel

shortfinned eel

common bul lY

redfinned bu1 ly

bluegilled bully

toruentfi sh

brown trout
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SPECIES EXPECTED

Sc'ienti fi c Name

TO BE PRESENT NEAR MOUTH

Common Name

GaLaxias maculatus

Gobiomorphus gobioides

Retropinna retropìnna

'r nan ga

gì ant buì'ly

common smel t

The length and weight of each fish caught were recorded and the total

catch for each specìes pooled to provide information on population dynam'ics.

Length frequency distributions of the four dominant species were calculated

(see results for each species) and modes defjned by a two point moving

average. Differences Ìn'length related to age or sex are'indicated, and

variation in fish'length with respect to other variables on'ly occurred for

the bluegilled bully, whose average length increased with distance up the

ri ver ( Fi g. 3 ) . Length/we'i ght reì atì onshi ps for the ma'in specì es provi de

baseline'information on the condition of the fìsh and so are included

along with size frequency dìstributions in the results for each species.

Information on the distributjon of each species within the river

ìs provided by maps showìng presence/absence of each species'in each

station (also included wìth results for each specìes) and a'lthough the

stations were few and far apart, certain trends in distrìbutìon between

species are apparent.

Major factors determìning dìstribution and habjtat of New Zealand

native fish species wìthin river systems have not been investigated

extensively yet and what little is knov¡n about them stems main'ly from

casual observations. Juveniles of many native fish migrate from the

sea into fresh water and these differ in their ability to penetrate a

river systen" Therefore distance up-r'iver is I'ikely to be one of the

main factors limiting fish distributjon, especially where falls or barrjers

occ u r.

B.
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FIG. 2
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FIG.3 VARIATION IN LENGTI.I OF BLUEGILLED BULLIES UP THE

MANGAruTARA TRIBUTARY (SEX RANO WAS RELATIVELY CONSTANT
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Figure 4 indicates the range of upstream penetration for the fish

species caught in the Motu River's catchments and it is apparent that

distance from the mouth of the river does not'l'imit the distributìon of

these specìes in the areas of the river electrìc fished. Ranges over'lap

and other factors must be examÌned to expìain the differing d'istribution

patterns with'in these catchments.

Physical factors such as temperature, substrate and cover are

1ìkely to be major variables determin'ing specìes habitats where their

ranges overlap, but bìolog'ica'ì factors including competitìon, nocturnal

behaviour or predation will also be important in determinìng habitat

segregation" However, such biotic relatìonships are diffjcult to

measure, especÌaì1y Ìn comparison to relatìonshìps'involving physical

variables" The latter, while inadequate for describing fish habitat,

are nevertheless useful in that they often provide a quantitative basjs

for predicting spec'ies distributions in relation to measurable physical

variables" Information on water temperature, instream cover, substrate

conditions and water flow co'llected at each station therefore prov'ide

some basis for comparing statìons in terms of these variables" In

order to provide such a comparìson only stations ìn whìch the catch for

a spec'ies was greater than the overall mean catch fot" that specìes were

selected. This ensured that inc]usion of those statjons conta'in'ing

few individuals of a spec'ies, (i.e. stations which mjght be less

representatìve of that spec'ies habîtat at this time of year) would not

bias results. Mean values for each of the environmental variables

recorded jn the selected statjons were calculated and these are compared

for each fìsh specles in Table 3.

These anaìyses reveal trends

physì cal factors are I 'i kelY to be

habi tat of a part j cul ar sPec'ies 
"

of a species habjtat jn terms of

that suggest which of the measured

'important in determ'inring the preferred

Converse'ly they permìt some pred'ict'ion

these physìca'l varjables. However,
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F:IG 4 DISTRIBUTION OF FISH SPECIES WTH RESPECT TO DISTANCE
FROM THE MOUTH OF THE MOTU RIVER
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TABLE 3. Habitat segregation between small (0-20 cm) fish in the Motu R'iver catchments.

( NOrE : AnguiTJa d,ieffenbachij cosmopof itan throughout river)

SPECI ES

JANUARY
TEMPERATURE
DI FFERENCES

(uc )

Mean Range

INSTREAM
COVER

(% 0F srATroNS)

Good Fai r Bad

PERCENT SUBSTRATE
COMPOS ITI ON

(AVERAGE VALUE)

Bl dr Stone Grvl Sand

PERCENT FLOW TYPE
(AVERAGE VALUE)

Rapi d Run Rj ffl e Pool

Koaro

B'l uegi i I ed Bu1 I y

Torrentfi sh

Brown Trout juvs.

Shortfinned Eel )
Redf i nned Bul'ly)

Il.7

13. 6

14.3

15.0

15. 0

10. 5- 13

11.0-15

13.0-15

14.0-16

0

5

5

5

90

25

66

60

10

25

0

40

0

50

33

0

59

24

27

19

25

26

47

47

49

40

15

28

26

26

35

0

1

0

6

0

64

27

34

8

15

I2

27

28

64

33

12

4T

38

22

51

I2

4

0

6

0



13.

they do not indicate tolerance lìmits for any variable and do not

indicate whetherinteractions or "trade-offs" between variab'les occur

(e.g. warm stream temperature could becorne less crjtical ìf a high

percentage of boulders existed, Creating for example a greater range of

microhabitats or an ìncreased abundance of foods). To provide such

information, the data are presented in a djfferent form in Figures 5 and

6. Here species presence or absence in a station is plotted agaìnst

a two-dimensional matrix showing the stations positjon relative to

stream temperature and bou'lder abundance. A straight l'ine defìn'ing

the boundary between a specìes presence or absence would, if paralìel

to ejther axis, indjcate a fi'xed maximum or mÌnimum limit. In comparison,

sloped lines indicate a possible interactive component between variables

determining habÌtat"

I¡Jhereas koaro occurred in 77% of statìons below the boundary iine

(fitted by eye) in F'igure 5, vjrtualìy no stat'ions above this line contained

koaro. Simjlarly torrentfjsh occurred in 74% of stations above the

boundary lÍne jn F'igure 6. Such'lines are un1ìkely to be rìgid when so

few data are consjdered, nevertheless they do indìcate that phys'ica'l

factors have a signìficant role in determining these species habitats.

The fact that not all stat'ions, within such limits defining a species

habitat, contain that species is an indjcation that temperature and substrate

composition are not always the most'important variables and that other

factors are i nvol ved i n hab j tat sui tabi'l 'ity " Such factors as food

supply, water chemistry, aquatic vegetat'ion or the presence of other fish

spec'ies are also l'ikely to be important. As collections of benthic

invertebrates were made at each station these, together with the gut

contents of all fish ca.ught at each station will be examìned at a later

date and will provìde some informatjon on the biotìc aspects of fish

habi tat.
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FIG. 6 EFFECT OF WATER
ON DISTRIBUTON

TEMPERATURE AND SUBSTRATE COMPOSITON
OF TORRENTFISH ( o present, o absent )

og-
IJ
É.ft-
Í.
Lrj
fL

LUF
É.
LlJF

=

17

16

15

14

13

12

11

10 30 40 50
% BOULDERS

60 70 80

IN SUBSTRATE

100

O o

a

OO
oo'----' --

-J?O a 
--O'- 

-'
O O -2-" O O

^--'-L'----o- -o 
oooo
oo o o

ooo
o



16.

(i) Longfinned eel (enquilla d.ieffenbachii)

Longfinned eels were present throughout the Motu River (Fig. 7).

Apart from brown trout, this was the only species recorded in the upper

waters of the Takaputahi tributary or above the confluence of the

t,.Jaitangirua tributary with the Motu. In general it was observed that

densities were higher than in other rivers electric fished.

Eels are known to be good climbers and were present in the h'ighest

stations fished (viz. the four southern-most stations of the Te Kahika

tributary, altitude approximately 700 metres). Aìthough post-'larval

migrants (50-70 mm) and eels in their first year of freshwater life
(100-120 mm) were missed, the'length frequency distribution (F'ig. 8)

shows six definable peaks wìth modal lengths of 150,240,290, 340, 400 and

470 mm. If these peaks represent age groups, the growth rate of these

eels would have averaged 6.4 cm/year over the first seven years. Further-

more, growth rate would have decreased between the first four year classes

but would have ìncreased between the 4th and 7th year c'lasses, after the

eels had attained a'length of approximately 300 mm. At this stage

their mouth 'gape' could be suffjcient to allow predatjon of small native

fish, an event often correlated with an increased growth rate. The

length/weight plot (Fig. 9) does not fit a straight ììne well, especìal'ly

below 10 g or above 100 g, and'it'is likely that changes in the rate

of growth'in length and weight occur independently, resultìng in growth

stanzas. The Motu River is noted for its large eels. However, few

mature eels were caught in this survey. The sexes could not be

distinguished in the majopity of ee1s, and onìy two of the six largest

eels were female. In general all eels were electric-fished from

beneath boulders and logs or from holes in stony substrates. They

were not present where moving gravels dominated the substrate. Their

w'idespread distrjbution and occurrence in stations that are characterised

by a wide range of environmental conditions ìndicates that this species



17.

FIG. 7 DISTRIBUTION OF LONGFINNED EEL IN THE MOTU
RIVER
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FIG.8 LENGTH FREOUENCY DISTR¡BUNON OF LONG AND SHORTFINNED
EELS FROM THE MOTU RIVER
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FIG.9 LENGTH_\AÆIGHT REI.ATIONSHIP FOR LONGFINNED EELS
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is cosmopolitan in the river.

('ii ) Koaro (Galaxias brevìpinnis)

In contrast to the longfinned eel's cosmopolitan distribut'ion

throughout these catchments, koaro were found mainly'in small first or

second order streams (fig.tO). Their distribution therefore tended

to be towards the top of the catchment,s, but good catches were al so

obtained in small side streams draining into either the major tributaries

or the river itself. Like the eel, the koaro is a good climber and

was found'in the highest stations aìong with the longfinned eel.

Koaro were also present ìn statìons near the mouth of the rìver but

were not caught in the upper stations of ùhe Takaputahi or Mangaotane

tributaries, or above the confluence of the Wa'itangìrua trjbutary w'ith

the Motu. This result could be due to selectivity in the areas electric

fished, to the type of method employed, or to the absence of bush'in

these areas. This upper limit to the distribution of koaro is therefore

in doubt and needs to be confirmed.

The length/frequency distributions for males and females (Fig. 11)

show two main peaks with modes at I25 and 150 mm. It is possible that

the first of these peaks represents fish of age 1+ and, assum'ing that

the juvenìle whitebait are approximately six months old and 45 mm long

when they enter fresh water from the sea (n.U. McDowall, pers. comm.),

growth rate in the first year of life in the rìver averages B0 mm/annum.

The alternative to this is that the 1+ year class l{,as not adequately

sampled and that the first major peak represents fìsh aged 2+.

There is some evidence for this (viz. the smalì peaks w'ith modal

length at 95 mm for males and 100 mm for females). There was no

sìgnificant difference 'in growth rate between males and females, however

females had a slightìy different'length/weight relationsh'ip to males

(F'ig. tz) .
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FrG. 10 DISTRIBUTION
IN THE MOTU

OF KOARO AND SHORTJAWED KOKOPU
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.FIG. 11 LENGTH FREOUENCY DISTRIBUTON OF KOARO

IN THE MOTU RIVER
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FIG.12 LENG}1-\A/EIGHT REI.ATIONSHIP FOR KOARO
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The females compri.sed 60% of the catch and therefore are lìkely

out-number males Ìn the Motu River populat'ion. There was no trend

sex ratios with distance up the river or with stream order.

Compared to the other specìes present, high densities of koaro

were associated wÌth co'lder stream temperatures, good instream cover,

a higher percentage of boulders in the substrate and a high percentage

of rapids (Table 3). These features are usually associated with first
or second order streams, However, it was noted that no GaJ-axiids

occurred in a small first order stream in a farmed catchment. Substrate,

instrearn cover and flow were comparabìe to other streams contajn'ing koaro

but water temperatures were hìgh, probably as a result of the stream's

increased exposure. Figure 5 provides some evidence that temperature

is limiting and is more critical where a bouldery substrate is sparse.

(iii) Bluegilled bully (cobionorphus hubbsi)

The bluegìiled bulìy was more commonly found in the second or

third order streams and in the shallow margìns of the larger trjbutaries"

In this respect its overall distrjbution (Fig"13) tended to be further

down the catchments than that of the koaro. However, the range of

penetration for the blueg'i'lled bully up the Motu River was only slightìy

less than that of the koaro (F'ig. a).

The bluegi'lled bully occurred in 43% of the stations where koaro

were present indicating that habitat overlap ìs probabìy ntoderate.

However, in contrast to the koaro, high densjties of this species were

associated with significantly warmer water temperatures, poor jnstream

cover, a stony bottom and rìffles (Table 3).

The length/frequency distribution of the bìuegìlled bully revealed

distinct sexual dimorphism but did not indicate any age groups (Fig"14).

However, sÌze did change with distance from the mouth of the Motu River

(Fig. 3) and jt is possìble that age groups could be separated on thjs
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FrG. 13 DISTRIBUTION
MOTU RIVER
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FIG.14 LENGTH FREOUENCY DISTRIBUTION OF BLUEGILLED BULLIES

IN THE MOTU RIVER
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FIG, 15 LENGTH_\A/EIGHT REI.ATIONSHIP FOR BLUE-
GILLED BULLIES

100

æ

60

20

O¿o
FI(,
tr¡
ì

20 40 60 80 100
LENGTH (mm)

n

Mean length

Mean weight

b

y intercept

f

Male'

45

71.3

50.2

2.2

-106.9

o.95

Female.

128

61.4

31.ô

a

. ,.



28.

basis. As with the koaro, femaìes dominated comprìsing 74% of the

catch and the length/weight relatjonshjp for males and females was

similar (Fjg.15).

(i v) Torrq¡!¡l! gh (cheimarrichthss fosÈeri )

Torrentfish tended to occur further down the catchment (Fig. 16)

but were caught in fewer stations than the bluegì'lled buì'ly. The extent

of overlap between these two spec'ies is indjcated by the fact that 76%

of the statjons containìng tomentfish also contained bluegilled bullies.

The range of the two spec'ies up the river was sìmilar (fig. 4) but the

torrentfish is 1ìkely to be more restricted ìn its habitat requ'irements.

Like the bluegilled bulìy it was assoc'iated with stony substrates and

riffles (Table 3), but in contrast to the bìuegìlled bulìy was found

more often ìn water of slìghtly h'igher temperature and ìn areas where

instream cover was good"

Qnly female torrentfish were caught and the average length was

100 mm (Fig. 17). If torrentfjsh behaviour ìn the Motu is simjlar to

thejr behaviour in the Rakaia River (Davis 1980), males will be found

further down the river near the mouth of the Motu and a spawn'ing mjgration

will occur to 'brìng the sexes together'.

(v) Brown trout (sul^o trutta)

occurred in relatively few statjons (16%) and wereBrown trout

mostly juvenìles.

Three adults were seen or caught ìn the lower catchments (the

Mangatutara and Te Kahika) but a number of adult trout (presumably brown

trout) were also observed from the a'ir, in pools in the upper reaches

of the Takaputahi tributary. Juveniles occurred in several stations

on the main stem of the Mangaotane and the Takaputahi tributaries

(Fìg. le).
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FIG. 16 DISTRIBUTION OF TORRENTFISH IN THE MOTU RIVER
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FIG.17 LENGTH FREOUENCY DISTRIBUTION OF TORRENTFISH IN THE

MOTU RIVER
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FIG. 19 DISTRIBUTON OF BROWN TROUT IN THE MOTU RIVER
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The juveniles were caught mainly in the marg'ins of the main

tributaries of the Motu itself, and these statìons were characterised

by warm water temperatures, good instream cover, stony substrates and

runs (fa¡le 3). Torrentfish occurred in three out of the five stations

where juvenile brown trout occurred, but whereas both species were

assocated wìth stations contaìning good instream cover and stony

substrates, brown trout were found in statjons wìth slightly warmer

temperatures and slower flows" Average size of the trout fingerlings

was 75 mm (range 54-107 mm).

(vi ) Shortfi nned eel (anquiua australis) and Redfinned bu1ìy

(coøìomorphus hubbsi)

Shortfinned eels are generally found in slow flow'ing lowland waters

and were found in only four stations in the mìddle Motu River catchments.

Whereas both stations 'in the Mangakirikiri tributary contained a few

ìndìviduals, shortfinned eels were common only in the station on the

main stem of the river (Fig. 20). (The 'length frequency distribution

is shown in Figure 8.)

The redfinned bul'ly occurred in three of these stations; consequently

there is probably a common habitat requ'irement for these two spec'ies.

The environmental data are few but there is some evidence that the

presence of these species is assocjated wjth warm temperatures (Table 3).

Furthermore, whereas brown trout iuveniles were associated with

predominantly stony substrates and runs, stations with shortfinned eels

and redfinned bullies contained more gravel and were characterised by

riffles. Shortfinned eels were found under rocks or buried in stony

substrates whereas redfinned bullies tended to be behind rocks and

boulders and were most commonly found in deeper waters (more than 20 cm).

The shortfinned eel and the redfinned bully were found to have

restricted distributions, at least in the catchments electrjc fished.
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Ftc. 20 DISTRIBUTION OF SHORTFINNED EELS AND REDFINNED
BULLIES IN THE MOTU RIVER
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They were not caught in large numbers but are l'ikely to be more

abundant jn lower parts of the river.

(vii ) Shortjawed kokopu (Gat-axias postvectis)

Four individuals, all females, were found in three out of the

forty-five stations sampled, and this species is likely to be rare within

the Motu River.

L'ike the koaro the kokopu vvas found in first or second order

streams which were generaìly cold. There was no clear association

between this species and other measured environmental varìables. However,

it was noted that overhanging vegetation was a feature of all three

statjons contaìning shortjawed kokopu (See Fì9. 10).

(viii) Common bully (cobiororphus cotidjanus) and Banded kokopu

(Galaxias fasciatus)

Two large (84 and 94 mm ìong) common

station of the Te Kahika tributary and one

in a small tributary near the mouth of the

are usually found in slow moving waters in

were not expected in high densities Ìn the

Larger concentrations of both specìes are

near the mouth of the Motu River"

bullies were caught in one

banded kokopu was caught

Motu River. These species

lowlands and consequently

stations electric fished.

ljkely to occur in tributarjes

4. DISCUSSION

(a) The Freshwater Fish Fauna of the Motu

Ten species of freshwater fish have been caught jn the Motu River,

brown trout being the onìy acclimatised species present. The nine

native species fall into four fami'lies and typìfy the lack of spec'ies

richness Ìn New Zealand's rjver fauna" Freshwater fish species not

found in the Motu during these investigatìons, yêt expected to be present
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include a number of estuarine-dwellìng species (Table 2) as well as

Cran's bully (CaAionorphus basaLis) and rainbow trout (SuJ-^o gaitdnerii)'

Although the estuarine specìes are l'ikely to be present ìn the lowland

catchments, cran's bully, which ìs commonly found'in upland rivers of

the central North Island (McDowall 1978) was not found ìn the Motu,

despìte its presence in other East Coast rivers, north and south of

this rjver. Rajnbow trout have been liberated extensìvely into the

Motu (Ew.ing 1978), however, none were seen or caught. Thìs negatìve

result indicates that densities of this spec'ies must be very low if

rainbow trout are present at all jn the Motu. Whereas lack of suitable

habjtat (because of hjgh f'lood flows and the unstable Eeolo-qy of th'is

area) could be responsible for the absence of rajnbow trout' a few

adult brown trout were present in some pools ind'icating that brown trout

can survive in these catchments. Factors other than hab'itat may be

responsible for the complete absence of rainbow trout.

0verall, the longfinned eel was the most abundant and widespread

native species in the river w'ith the bluegìlled bully and the koaro

ranking second and third respectìvely" The average size of the koaro

was much greater than that of the bluegìlled bully, however, and in

terms of biomass the koaro is likely to be the second most important

fish after the longfìnned eel. The torrentfish was the fourth rank'ing

fish. These four species thus constitute the main fish commun'ity ìn

the Motu River, the remain'ing spec'ies (iuvenile brown trout, redfìnned

bullies, shortfjnned eels and the kokopu) each constitut'ing less than

5% of the catch and being present jn less than 15% of the stations.

0f the few remaining species, only the shortiawed kokopu could be

described as rare. Four individuals were found 'in three stations.

(b) Eastern Catchments

The fish PoPulations of the main

Mangatutara, Te Kahika, and Mangaotane

eastern tri butari es ( v'i z . the

in Figure 1) are verY sìm'ilar.
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Each conta'ined comparabìe densities of the four main fish species found

in the Motu, and the rare shortjawed kokopu was found ìn both the

Mangatutara and Mangaotane. These eastern catchments are characterised

by a very high annual prec'ipitation (in excess of 3 000 mm) and are formed

of sedimentary Cretaceous rocks developed during the tectonic d'isruption

of the New Zealand geosyncljne. The eastern tributarìes therefore

extend upward to altitudes exceedjng 900 m, through locally massive

greywacke and argìl'lite formations containing elements of the Torlesse

supergroup. As the ages and hardness of the rocks decreases towards

the east, the headwaters of the eastern tributaries, near the crown of

the Raukumara Range, run through rel ati vely soft geol ogjcal format'ions.

This feature together with the hìgh annual precìpitation'is likely to

have contributed greatly to the erosion of steep valleys and to the

structure and substrate of the tributaries running through them" All

first and second order streams have steep grad'ients and substrates of

large boulders (Plate 2), and the main stem of the trìbutary into which

they run contains large amounts of smaller gravels and stones (Plate 3).

Where slips have recently occurred, as in both the Mangatutara and Te

Kahika tributaries. The occurrence of large natural slìps (plate S)

and high concentrations of gravel and stone that form large unstable,

stream-cut banks (Plate 4) provide some jndication of thìs physical

process and jts result,ant effect on stream flow and substrate.

Flood flows, steep gradients and unstable bouldery substrates

combine to forn a harsh environment for fish, but the eel and the koaro

are likely to be particularìy adapted to such conditions" They both have

migratory juveniles which are good climbers, and the adults have a

narrow eìongate body wh'ich could permit them to more ful1y explojt the

narrow sheltered spaces underneath and between boulders. The bluegilled

bully and the torrentfish, generalìy present jn the open, stony-bottomed

tributaries below these bouldery streams, also have migratory juvenììes
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t

PLATE 2. Top-most station in the Mangatutara tributary, ìllustrating

typical steepness and bouldery nature of 1st and 2nd order

streams (good habitat for koaro).

Gentler gradìents further down the Mangatutara are characterised

by rìffles and substrates of stone and gravel (good habitat for

bluegilled bullies).

PLATE 3.
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The hi gh, unstabl e,

provìde evidence of

smal I branch of the

wavecut banks of stones and boul ders

large flood flows in this otherwise

Te Kahika tributary.

PLATE 4.
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but these cannot climb like eels or koaro and so the d'istribution of

adults can be limited. Both species are bottom-living fish found in

fast flowing waters. The torrentfish is flattened ventralìy giv'ing

it a greater streamljned contact with the rock surfaces, while the

b'luegilled bulìy is smaller, hav'ing a narrower more elongate body than

other bul'ly spec'ies jnhabiting s'lower moving waters. The occurrence

and morphology of these four native species reflects envìronmental

conditions found within the Motu and demonstrates ùhe intrins'ic value

of the Motu as a typical , wi'ld, reìat'iveìy unmodifjed New Zealand rjver.

This value is reflected in the absence of trout in much of the

system. While brown trout were found in the Motu they are unl'ikely to

be common, especially in the eastern catchments. Few adult trout were

seen or caught in the Te Kahika or Mangatutara tributaries, and although

the Mangaotane contained juven'i'le brown trout, a drift dìving survey

of the pools in the'lower three kilometers of this tributary revealed

only one adult trout. The substrate in the bottom of these pools

typìcal1y consisted of an assortment of clean mobjle boulders overlying

bedrock. At times of high flow these rocks and boulders would be

readiìy moved, fimìtÍng the bui'ld-up of fine materials and any embedding

of boulders. Colonisation by aquatìc invertebrates is likely to be

severely restricted in such unstable conditjons and casual 'inspection of

the pools revealed relatively barren env'ironments. Unfortunate'ly it
was difficult to inspect the rapids and so a comparison with these areas

was not possible. Despite this, ìt is apparent that trout do not do

as well jn these catchments as they do in other East Coast rivers.

The character of the eastern tributaries is also due in part to the

vegetatìve cover of their catchments. hJhereas the Mangatutara and Te

Kahika catchments were completely surrounded by native forest, the south-

eastern corner of the Mangaotane has been cleared and js now in pasture,

forming part of a sheep farm. Here koaro were absent despite apparently
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favourable flow and substrate conditions and an adequate food supply.

This associatìon between catchment modifìcatjon and the disappearance

of koaro has been noted in other areas (McDowaìl 1978) and indicates that

forest canopy is intimately related to the habitat of koaro.

(c) hlestern Catchments

In comparison to the eastern catchments, the Takaputahi and the

Mangakirikiri (Fig. 1) drain'ing'into the western side of the river are

both relatively stable. Annual precipitation is less than for the

eastern tributaries and they run through older Cretaceous rock formations

that typìca]ly reach altÍtudes less than 900 m. As a resuìt, gradients

are less than in the eastern catchments, stream banks are more stable

and sediment loads appeared to be lighter than in the eastern tributaries.

The Mangakirikiri contajned more fish spec'ies per station than any

other catchment and such diversity 'is probably attributable to the

more stable flow and substrate conditîons. Stable bank formations,

the absence of large boulders, a m'ild gradient and the general'ly sha'llow,

stony, meandering nature of this tributary are illustrated in Plate 6.

Few caJ.axjjds wêFê caught in the MangakirìkirÌ however, and no trout

were seen in the poo'ls despite the apparently idea'l nature of this

tributary. An explanation of these observations could be that the

waters of this tributary are re]atjvely warm. This is suggested by the

relatively hìgh temperatures recorded in the stations electric fished

here compared to stations in the rest of the river ( 15oc compared to

overal I mean of 12.goC).

The Takaputahi is the'largest tributary in terms of catchment size

and flow and is also likely to be more stab'le than the eastern tributaries.

Adu'lt trout were observed in the large pools of the upper reaches but

none were seen ìn the pools of the lower reaches where a serjes of

gorges narrows the river and increases the velocity of its flow. Native
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PLATE 5. A large sf ip 'in the Te Kahika tributary.

Mild gradients, slow flows. and more stable banks, typ'ical

of conditions in the Mangakirikìri tributary.

PLATE 6.
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fish were present in small side streams here and in the braided

bouìdery margins of the main stem, but eels and brown trout were the

only fish found above the gorges where the catchment is farmed.

(d) Impact of Hydr"o-el ect ment

( i ) l,Ihi tebai t fi sherÍes

Eels and brown trout were the only fÍsh spec'ies found in the upper

waters of the Takaputahi and above the confluence of the Waitangirua

with the Motu (Fig. 1). If the koaro is not common in these waters

it can be concluded that the bulk of its populat'ion will lie with'in

the bush-clad streams of the eastern tributaries. Dams in the lower

reaches of the river (M5, M8, M30 in Figure 1) would thus prevent

upstream m'igratìon of juveniles into these tributaries unless wet-

concrete fish passes can be installed. However, such dams would also

be I i kely to 'interrupt dolvnstream mi grations . It i s not known whether

adult koaro spawn near where they live or migrate to specific spawning

areas such as pools. Consequent'ly if the adults m'igrate downstream,

dams could limit such migrations and therefore future recruitment.

Assuming that the koaro spawns more than once, the dams would also

prevent their return upriver and could result in the elim'ination of koaro

populations above the dams. Alternat'ively ìf koaro do not migrate to

spawning areas, on if these are above dams, then downstream movement of

eggs or larvae could be affected by the ìmpoundment of water behind dams.

In this event, reservoir-bound populations of the koaro could be created

which would not contribute to whiteba'it fisheries but which may contribute

to new fisheries in the impoundments.

The identificatìon of major effects of dams on the adult populations

of cat-axüds ahd hence the whitebait fishery therefore depends on finding

the answers to the fol'low'ing questions:

1. Is the whitebait fishery of the Motu based on the koaro (Gafaxias

brevipinnis)?
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2. Are the ma'in populations of the koaro restricted to the bush-clad

eastern tri butaries?

3. hlhere do adult koaro sPawn?

4. l^,ill the dams affect downstream movement of eggs or larval koaro?

Furthermore, as many of the rivers adjacent to the Motu are either

small or modjfied in some way (agriculture, forestry, dams, effluent

disposal), and are unlìkely to contain'large populations of adult

koaro and, as whjtebait are thought not to home jnto their rìver of

orìgÌn, the stocks of adult koaro in the l4otu may contrìbute significantìy

to whitebajt fisheries in adjacent rjvers. Attempts shouìd be made to

determÌne the re'lative value of the whitebait fishery in the Motu River

(i.e" the extent of usage) as we]'l as the extent of 'seeding', shouìd

this occur, to other river fjsherjes in the reg'ion.

(ji) Eel fisherjes

The longfìnned eel is cosmopoJitan throughout the Motu and high

densities have been observed in the river and its tributaries (Ewing

I7TB). The'longfinned eel is the dominant fish in the Motu and this

river could be described as an eel river (c.f. trout, salnnn or whìtebait

rj vers ) .

As eel stocks jn other parts of New Zealand are bejng steadìly

depleted through increased fishing pressure, eel stocks in wild rivers

such as the Motu will gain'increasing importance as sources of spawning

adults and hence recruìtment to the eel fishery throughout New Zealand.

Initial observatjons indicate that the Motu could have an unusually

high densìty of relativeìy fast-growing eels compared to other rivers,

but the relative importance of the Motu stocks to the longfinned eel

fishery in New Zealand cannot be determjned in the near future.

Because of this, the wild unexpìoited ee'l populatjon here js a potent'ially
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'important one and adequate protection for m'igratìon w'i'l'l be requìred

if hydro-electrìc development proceeds.

(iii ) Trout fisheries

Results of this survey reìnforce and confirm earlier conclusions

on the trout fìshery (Ewing 1978). Rainbow trout have not been found

in the Motu and, although isolated pockets of these fish may exist,

they would be negligible in terms of fisheries.

Brown trout have been found throughout the system but densities

capable of supportìng a fishery were seen only 'in the upper Takaputah'i.

Spawn'ing areas for these trout need to be determined as the proposed dam

at f23 (Fig. 1) may affect recruitment to this local'ised f ishery. Other

brown trout fìsherìes may exist ìn the l^la'itangirua tributary and the

upper Motu. However, these would be above any proposed dams. If

ang'ler interest jn these fisheries is 1ikely to be high' then spawning

areas for these fisheries should also be checked to ensure that they

are above the influence of dam sites.

( iv) Kahawai fì shery

The Motu River mouth is known to be popular with locals, tourists

and possibly commercial fishermen for its kahawai fishery. The kahawa'i

(arripis trutta) ìs a marine fish, but large schoo'ls regularly enter

freshwater on high t'ides during summer months. At th'is time many are

taken for local consumption and the fishery is an important tourist

asset to the regìon. If the runs of kahawai are lìnked to biologica'l

factors associated wìth the ecology of the river (e.S. smelt oY Gafaxiid

runs), then they too could be affected by dams further up the rjver.

There js a need to determine the regional value of thìs fìshery and

to find out whether runs of kahawai depend on the upstream ecology

of the rìver.
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