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executive summary

• The Retaruke River, originating in the hill country to the west of 

Mt. Ruapehu harbours a population of the endangered blue duck 

(Hymenolaimus malacorhynchos). 

• Blue duck feed almost exclusively on benthic macroinvertebrates. 

There is concern that if the invasive alga, Didymosphenia geminata 

was introduced to the Retaruke River, the food supply for blue ducks 

may be impacted. 

• This report is a biosurvey of algae and macroinvertebrates at three sites 

along the Retaruke River. The aim was to provide a snapshot of the 

algal and macroinvertebrate communities in case D. geminata invades. 

The sampling program also provided the opportunity to perform a 

bioassessment of water quality.

• Macroinvertebrate density and the proportion of more sensitive taxa 

were greatest at the upstream most site and declined downstream. 

• Diatoms dominated in terms of algal relative abundance at the 

upstream site while filamentous green algae dominated at the middle 

and downstream sites. 

• The downstream decline in water quality is typical of the longitudinal 

change observed in numerous New Zealand rivers and streams. This 

decline results from the change in land use from forest in the 

headwaters to farmland towards the mouth. 

• It is suggested that this biosurvey is repeated at least three more times 

to give an indication of any seasonal variation.
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Introduction

T H e  R e T A R u k e  R I v e R

The Retaruke River originates in the hill country to the west of Mt. 

Ruapehu in the central North Island of New Zealand. It flows through 

the farming communities of the Retaruke valley before joining the 

Whanganui River at Whakahoro. The Retaruke River is important from a 

conservation point of view for its population of the endangered blue duck 

(Hymenolaimus malacorhynchos). This duck species is restricted mainly 

to fast-flowing and turbulent rivers and streams in forested hill country 

and mountains. Numbers have declined significantly since european 

settlement due to land use change and introduced predators (Heather & 

Robertson, 1996). Currently, predator control operations are being carried 

out on some sections of the Retaruke River. Blue duck dabble, dive and 

up-end in swift white water to feed on aquatic invertebrates which make 

up most of their diet. They eat mostly caddisfly larvae, but also mayfly, 

stonefly, and chironomid larvae that they find on the downstream sides of 

stones and boulders. occasionally they take emerging adult insects on the 

surface as well as some algae and fruit (Heather & Robertson, 1996). 

R A T I o N A l e  A N D  A I M

Given the importance of the Retaruke River to blue duck there is 

concern to what the impacts of the invasive algae, Didymosphenia 

geminata would have on duck populations. There is the potential that 

this alga, if introduced to the Retaruke River, would alter the benthic 

macroinvertebrate community and thus impact on the blue duck diet. The 

aim of this biosurvey was to obtain a snapshot of the periphyton and 

benthic macroinvertebrate communities at three sites along the Retaruke 

River. This will give a baseline or indication of the former community 

should D. geminata be introduced to the Retaruke River. In addition, the 

sampling of periphyton and macroinvertebrates from the three sites along 

the Retaruke River provided the opportunity to perform a bioassessment 

to determine if water quality changes along the river. 
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Methods

F I e l D  P R o C e D u R e

on April 26, 2008 three sites along the Retaruke River underwent a 

periphyton and macroinvertebrate bioassessment. Physicochemical 

measures were also taken. These sites or the general area of where a 

site was to be located were provided by the Department of Conservation. 

The location of each site was determined using NZMS 260 topographic 

maps and a Garmin etrex vista GPS unit. Spot measures of temperature, 

specific conductivity, pH and dissolved oxygen were recorded with extech 

exStik II handheld meters. The riparian characteristics, percentage of run/

riffle/pool and substrate size were estimated visually. Wetted width was 

measured at five transects with a tape measure and along each transect 

water depth was measured at five equal increments with a ruler. Water 

velocity was estimated using a velocity head rod at five points near where 

macroinvertebrates were sampled. 

Periphyton was sampled by taking scrapings from several rocks using 

scalpels. At each site a total rock surface area of 50 cm2 was sampled 

with all the samples being pooled. Periphyton samples were frozen 

as soon as possible and sent to NIWA for chlorophyll-a, ash-free dry 

weight (AFDW) and relative abundance analysis using the methodologies 

described in Biggs and kilroy (2000). 

Benthic macroinvertebrates were sampled by taking five Surber samples 

(0.1 m2 area, 500 µm mesh size) at each site. Samples were preserved in 

iso-propyl alcohol and washed through a 500 µm sieve prior to sorting and 

identification. Macroinvertebrates were identified to the lowest possible 

level using Winterbourn (1973), Smith & Ward (2005) and Winterbourn, 

Gregson & Dolphin (2006). Chironomids were identified to sub-family 

were possible.

A N A l y S I S

The means of wetted width, water depth and velocity were calculated. 

For the macroinvertebrates, total number of individuals and taxa, the 

percentage of ephemeroptera, Plecoptera and Trichoptera (ePT) individuals 

and taxa, and the Macroinvertebrate Community Index (MCI) and its 

quantitative variant (QMCI) were calculated and site means (and standard 

deviations) derived. The ePT invertebrates are considered the taxa that 

are most ‘sensitive’ to stream degradation whilst the MCI and QMCI are 

biotic indices based on individual taxon tolerances to organic pollution 

(Boothroyd & Stark, 2000). For the algal samples, site means (and thus 

standard deviations) of total taxa, chlorophyll-a and ash-free dry weight 

could not be calculated since sub-samples were pooled on site.
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Results

P H y S I C o C H e M I C A l 

TABle 1: SITe loCATIoN DeTAIlS AND PHySICoCHeMICAl PARAMeTeRS ReCoRDeD AT THRee 

SAMPlING SITeS oN THe MANGANuI o Te Ao RIveR.

SITe NuMBeR M1 (uPSTReAM) M2 (MIDDle) M3 (DoWNSTReAM)

Site name Retaruke @ Retaruke @ Retaruke @  

 Power Road Pukeatua Road Whakahoro

NZMS 260 grid ref. S19:071219 S19:012349  R19:897307

easting 2707093 2701233 2689721

Northing 6222104 6235196 6230853

Temperature 9°C at 10 am 12.4°C at 11.30 am 14.5°C at 1.50 pm

Specific conductivity 139 µS/cm 168.4 µS/cm 172.1 µS/cm

pH 7.17 7.65 7.77

Dissolved oxygen 94.1% 8.6mg/l 100% 8.7 mg/l 91.3% 7.93 mg/l

Run/riffle/pool % 15/80/5 20/70/10 20/80/0

Mean wetted width  12.24 m 22.02 m 23.74 m  

(range) (11.00 – 13.40 m) (20.10 – 24.40 m) (18.40 – 28.50 m)

Mean velocity (range) 0.72 m/s 0.84 m/s 1.10 m/s  

 (0.44 – 0.89 m/s) (0.09 – 0.40 m) (0.89 – 1.25 m/s)

Mean depth (range) 0.22 m 0.25 m 0.24 m  

 (0.09 – 0.34 m) (0.12 – 0.33 m) (0.11 – 0.44 m)

Substrate size %:  10/50/30/10/0 1/48/40/10/1 1/30/48/20/1  

Boulders(>256 mm)/  (some bedrock    

large cobble (128-  visible)    

256 mm)/small cobble      

(64-128 mm)/gravel      

(2-64 mm)/sand silt       

(<2 mm) 

Riparian character In a reserve with Cliff on far bank. Cliffs either side with 

 native forest on Willows, some a mix of native and 

 both sides. native scrub and exotic vegetation. 

  pasture.  Cattle    

  have access to     

  river.

The sampling reaches at all sites were highly oxygenated and swift with 

a substrate of predominantly small and large cobbles. The depth of the 

sampled areas was similar at all the sites while specific conductivity 

increased from upstream to downstream (Table 1). The upstream most 

site was in a reserve with native forest on both banks (Fig. 1) while 

stock had access to the middle site (Fig. 2). The downstream most site 

at Whakahoro had steep banks on both sides with a mix of native and 

exotic scrub (Fig. 3 and 4).
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FIGuRe 1: THe uPSTReAM MoST SAMPlING SITe oN THe ReTARuke RIveR (R1) FACING 

uPSTReAM.  A Blue DuCk PAIR WAS SIGHTeD HeRe.

FIGuRe 2: THe MIDDle SAMPlING SITe oN THe ReTARuke RIveR (R2) FACING uPSTReAM.  

CATTle WeRe PReSeNT oN BoTH SIDeS oN THe RIveR HeRe.
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FIGuRe 3: THe DoWNSTReAM MoST SAMPlING SITe oN THe ReTARuke RIveR (R3) FACING 

uPSTReAM.  THIS SITe WAS JuST uPSTReAM oF THe WHAkAHoRo BoAT RAMP.

FIGuRe 4: THe DoWNSTReAM MoST SAMPlING SITe oN THe ReTARuke RIveR (R3) 

FACING DoWNSTReAM.  A SHoRT DISTANCe ARouND THe BeND IS THe ReTARuke RIveR 

- WHANGANuI RIveR CoNFlueNCe.
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M A C R o I N v e R T e B R A T e S

The density of macroinvertebrates decreases from upstream to downstream 

in the Retaruke River (Fig. 5A). The diversity of macroinvertebrates was 

similar at all three sites (Fig. 5B). A total of 40 taxa were found in the 

benthic samples (Table 2).

FIGuRe 5: THe MeAN ToTAl NuMBeR oF MACRoINveRTeBRATe INDIvIDuAlS (A) AND ToTAl 

MACRoINveRTeBRATe TAxA (B) PeR 0.1 M2 (+ 1 STANDARD DevIATIoN) FoR THRee SITeS oN 

THe ReTARuke RIveR.
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The upstream most site was dominated by ePT; both individuals and taxa 

(Fig. 6A, B). This dominance decreased from upstream to downstream 

sites sampled on the Retaruke River.

FIGuRe 6: THe MeAN PeRCeNTAGe oF ePT INDIvIDuAlS (A) AND PeRCeNTAGe oF ePT TAxA 

(B) PeR 0.1 M2 (+ 1 STANDARD DevIATIoN) FoR THRee SITeS oN THe ReTARuke RIveR.
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Water quality as measured by the macroinvertebrate community index 

(MCI) and its quantitative variant (QMCI) declines from ‘clean water’ at 

the upstream site to ‘probable moderate pollution’ at the downstream 

most site (Fig. 7A, B).

FIGuRe 7: THe MeAN MCI (A) AND QMCI (B) (+ 1 STANDARD DevIATIoN) AT THRee SITeS oN 

THe ReTARuke RIveR. THe INTeRPReTATIoN CATeGoRIeS ARe SHoWN.
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TABle 2: INveNToRy AND ABuNDANCe (WITH MeAN) oF THe BeNTHIC MACRoINveRTeBRATe 

TAxA ColleCTeD IN FIve 0.1 M2 SuRBeR SAMPleS AT THRee SITeS (R1 – uPSTReAM, R2 -

MIDDle, R3 – DoWNSTReAM) AloNG THe ReTARuke RIveR.

T
A

x
o

N
 

 
R

1
 

R
1

 
R

1
 

R
1

 
R

1
 

u
P

ST
R

e
A

M
 

R
2

 
R

2
 

R
2

 
R

2
 

R
2

 
M

ID
D

le
 

R
3

 
R

3
 

R
3

 
R

3
 

R
3

 
D

o
W

N
ST

R
e

A
M

  

 
 

A
 

B
 

C
 

D
 

e
 

M
e

A
N

 
A

 
B

 
C

 
D

 
e

 
M

e
A

N
 

A
 

B
 

C
 

D
 

e
 

M
e

A
N

ep
h

em
er

o
p

te
ra

 
A

u
st

ro
cl

im
a

 s
ep

ia
 

1 
0 

0 
0 

0 
0.

2 
0 

0 
1 

1 
12

 
2.

8 
0 

0 
0 

0 
2 

0.
4

 
C

o
lo

b
u

ri
sc

u
s 

h
u

m
er

a
li

s 
3 

11
 

1 
0 

0 
3 

5 
1 

2 
1 

16
 

5 
0 

1 
0 

1 
1 

0.
6

 
D

el
ea

ti
d
iu

m
 s

p
. 

40
 

43
 

25
 

7 
16

 
26

.2
 

9 
10

 
2 

1 
15

 
7.

4 
0 

0 
0 

0 
0 

0

 
N

eo
ze

p
h

le
b
ia

 s
ci

ta
 

0 
0 

0 
1 

0 
0.

2 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0

 
N

es
a

m
el

et
u

s 
sp

. 
1 

0 
5 

0 
0 

1.
2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0

 
Z

ep
h

le
b
ia

 d
en

ta
ta

 
0 

0 
0 

0 
0 

0 
0 

0 
1 

0 
3 

0.
8 

0 
0 

0 
0 

0 
0

P
le

co
p

te
ra

 
Z

el
a

n
d
o
b
iu

s 
sp

. 
1 

0 
0 

0 
0 

0.
2 

0 
0 

1 
0 

0 
0.

2 
1 

1 
0 

1 
0 

0.
6

 
Z

el
a

n
d
o
p
er

la
 s

p
. 

11
 

23
 

7 
3 

8 
10

.4
 

0 
1 

2 
0 

1 
0.

8 
0 

0 
0 

0 
0 

0

T
ri

ch
o

p
te

ra
 

B
er

a
eo

p
te

ra
 r

o
ri

a
 

18
 

44
 

25
 

8 
82

 
35

.4
 

0 
0 

0 
0 

1 
0.

2 
0 

0 
0 

0 
0 

0

 
H

el
ic

o
p
sy

ch
e 

sp
. 

38
 

7 
34

 
4 

2 
17

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0

 
H

u
d
so

n
em

a
 a

m
a

b
il

e 
2 

0 
2 

0 
0 

0.
8 

0 
0 

2 
0 

4 
1.

2 
0 

1 
0 

0 
0 

0.
2

 
O

li
n

ga
 f

er
ed

a
yi

 
18

 
32

 
15

 
2 

0 
13

.4
 

0 
1 

2 
1 

5 
1.

8 
0 

3 
0 

0 
0 

0.
6

 
P

yc
n

o
ce

n
tr

ia
 e

ve
ct

a
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
2 

3 
1 

0 
1 

0 
1 

0 
0.

4

 
P

yc
n

o
ce

n
tr

o
d
es

 s
p

. 
8 

18
 

23
 

3 
17

 
13

.8
 

4 
7 

1 
10

 
87

 
21

.8
 

0 
0 

0 
0 

2 
0.

4

 
A

o
te

a
p
sy

ch
e 

sp
. 

1 
8 

1 
2 

4 
3.

2 
2 

2 
8 

5 
34

 
10

.2
 

0 
6 

4 
1 

1 
2.

4

 
H

yd
ro

b
io

si
s 

cl
a

vi
ge

ra
 

1 
0 

0 
0 

0 
0.

2 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0

 
H

yd
ro

b
io

si
s 

p
a

ru
m

b
ri

p
en

n
is

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0.
2

 
H

yd
ro

b
io

si
s 

st
yr

a
ci

n
e 

0 
1 

0 
0 

0 
0.

2 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0

 
H

yd
ro

b
io

si
s 

u
m

b
ri

p
en

n
is

 
2 

4 
0 

1 
0 

1.
4 

2 
2 

3 
5 

5 
3.

4 
0 

1 
0 

0 
0 

0.
2

 
N

eu
ro

ch
o
re

m
a

 a
rm

st
ro

n
gi

 
0 

1 
0 

0 
0 

0.
2 

0 
0 

1 
1 

5 
1.

4 
0 

0 
0 

0 
0 

0

 
O

xy
et

h
ir

a
 a

lb
ic

ep
s 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0.

2 
0 

10
 

1 
1 

4 
3.

2

 
P

si
lo

ch
o
re

m
a

 s
p

. 
0 

0 
0 

0 
0 

0 
1 

0 
0 

0 
0 

0.
2 

0 
0 

0 
0 

0 
0

D
ip

te
ra

 
A

p
h

ro
p
h

il
a

 s
p

. 
1 

12
 

2 
2 

0 
3.

4 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0

 
A

u
st

ro
si

m
u

li
u

m
 s

p
. 

0 
0 

0 
0 

0 
0 

0 
0 

2 
0 

0 
0.

4 
0 

2 
0 

2 
2 

1.
2



�� A biosurvey of the benthic macroinvertebrates and algae of the Retaruke River

T
A

x
o

N
 

 
R

1
 

R
1

 
R

1
 

R
1

 
R

1
 

u
P

ST
R

e
A

M
 

R
2

 
R

2
 

R
2

 
R

2
 

R
2

 
M

ID
D

le
 

R
3

 
R

3
 

R
3

 
R

3
 

R
3

 
D

o
W

N
ST

R
e

A
M

  

 
 

A
 

B
 

C
 

D
 

e
 

M
e

A
N

 
A

 
B

 
C

 
D

 
e

 
M

e
A

N
 

A
 

B
 

C
 

D
 

e
 

M
e

A
N

D
ip

te
ra

 
em

p
id

id
ae

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0 
0 

0.
2

 
er

io
p

te
ri

n
i 

0 
0 

0 
0 

0 
0 

0 
0 

0 
3 

6 
1.

8 
0 

1 
0 

1 
0 

0.
4

 
D

ia
m

es
in

ae
 

1 
4 

0 
0 

0 
1 

0 
0 

5 
0 

2 
1.

4 
0 

1 
0 

1 
0 

0.
4

 
M

u
sc

id
ae

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
1 

0 
0 

0.
2

 
N

o
th

o
d

ix
a 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0 
0 

0 
0.

2

 
o

rt
h

o
cl

ad
iin

ae
 

8 
17

 
1 

0 
0 

5.
2 

1 
1 

10
 

3 
2 

3.
4 

4 
10

 
2 

9 
6 

6.
2

 
T

ab
an

id
ae

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
1 

0 
0 

0 
0 

0.
2

 
T

an
yt

ar
si

n
i 

0 
0 

0 
1 

0 
0.

2 
0 

0 
6 

0 
6 

2.
4 

0 
9 

0 
2 

4 
3

C
o

le
o

p
te

ra
 

el
m

id
ae

 
2 

6 
1 

0 
0 

1.
8 

8 
18

 
37

 
17

 
80

 
32

 
48

 
8 

14
 

40
 

4 
22

.8

 
H

yd
ra

en
id

ae
 

3 
1 

0 
0 

0 
0.

8 
0 

0 
0 

0 
1 

0.
2 

0 
0 

0 
0 

0 
0

M
eg

al
o

p
te

ra
 

A
rc

h
ic

h
a

u
li

o
d
es

 d
iv

er
su

s 
3 

1 
0 

0 
0 

0.
8 

0 
0 

0 
0 

9 
1.

8 
0 

6 
1 

1 
1 

1.
8

M
o

llu
sc

a 
La

ti
a

 n
er

it
o
id

es
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0.

2

 
P

h
ys

a
 a

cu
ta

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0.
2

 
P

o
ta

m
o
p
yr

gu
s 

a
n

ti
p
o
d
a

ru
m

 
10

 
0 

0 
0 

0 
2 

3 
3 

0 
1 

8 
3 

5 
7 

5 
6 

4 
5.

4

o
lig

o
ch

ae
te

 
  

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0 
0.

2 
1 

1 
0 

0 
3 

1

P
la

ty
h

el
m

in
th

es
 

  
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
2 

2 
1 

0 
0 

1



��A biosurvey of the benthic macroinvertebrates and algae of the Retaruke River

A l G A e

The upstream most site was dominated by diatoms with the species 

Gomphoneis minuta var. cassieae being the most abundant (Table 

3). While a number of diatom taxa were present at the middle and 

downstream most sites, the algal community was dominated by the 

filamentous green algae, Cladophora spp (Table 3).

TABle 3: THe RelATIve ABuNDANCe SCoReS oF AlGAl TAxA AT THRee SITeS oN THe 

ReTARuke RIveR.

RelATIve ABuNDANCe uPSTReAM MIDDle DoWNSTReAM

 Green filaments Cladophora spp.  8 8

  Spirogyra spp. 3  

 Diatoms Cocconeis pediculus  6 4

  Cocconeis placentula 2  

  Cymbella kappii 5  

  Cymbella cf. tumida 4  

  Diatoma vulgaris 4 5 6

  Encyonema cf. minutissimum 3  

  Encyonema prostratum 4  

  Epithemia adnata 3  

  Epithemia sorex  4 4

  Gomphoneis minuta var. cassieae 8 4 4

  Gomphonema (small) 4 3 3

  Melosira varians 4 4 3

  Navicula  spp.(small  40x10µm)  2 

  Rhoicosphenia curvata  2 3

  Rhopalodia novaezealandiae   

  Rossithidium linearis  2 2

  Synedra ulna var. ramesi  3 4

  Synedra ulna 3 4 5

 Cyanobacteria B/G tufty/sheets 3  

 Relative abundance score interpretation      

8 Dominant         

7 Abundant         

6 Common – abundant        

5 Common         

4 occasional – common        

3 occasional         

2 Rare – occasional        

1 Rare
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The number of algal taxa present was similar at all three sites (Fig. 8A). 

Algal biomass measured as ash free dry weight (Fig. 8B) or chlorophyll-a 

(Fig. 8C) increased from upstream to downstream.

FIGuRe 8: THe NuMBeR oF AlGAl TAxA (A) AND AlGAl BIoMASS MeASuReD AS AFDW (B) 

AND CHloRoPHyll-A (C) FRoM PooleD AlGAl SCRAPING SAMPleS (ToTAl AReA SAMPleD: 

0.50 CM2).
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Conclusion

• The water at all sampling sites was swift and highly oxygenated. The 

substrate at all sites was predominantly small and large cobbles (64 – 

256 mm). Specific conductivity increased from upstream to downstream 

probably resulting from the cumulative effect of land use change from 

forest to farm land.  

• The upper site had the greatest density of invertebrates and was 

dominated by the ePT taxa that make up most of the blue duck diet. 

Invertebrate density and ePT proportions declined downstream. The 

total taxa was similar at all sites. 

• Water quality as measured by the MCI and QMCI indicated a change 

from ‘clean water’ at the upstream site to ‘probable moderate pollution’ 

at the downstream most site. This is mirrored by the decline in the 

more sensitive ePT individuals and taxa observed. 

• The algal community changed from one dominated by diatoms at the 

upstream site to one dominated by filamentous algae at the middle 

and downstream sites. Algal biomass measured as chlorophyll-a and 

ash-free dry weight increased from upstream to downstream. 

• overall, the longitudinal change in algae and macroinvertebrates 

observed in the Retaruke River is typical of numerous New Zealand 

rivers where land use changes lead to a decline in water quality from 

headwaters to the river mouth.  

• It is recommended this biosurvey is repeated at least three more times 

to get an indication of any seasonal variation in algal and benthic 

macroinvertebrate communities
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