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INTRODUCTION ï QUALIFICATIONS AND EXPERIENCE 

 

1 My name is Dean Antony Olsen. I reside in Nelson where I work as a freshwater 

scientist at the Cawthron Institute. I hold the degrees of B.Sc. (Honours I) in 

Zoology and Ph.D. in Zoology, both from the University of Otago.  I am a member 

of the New Zealand Freshwater Sciences Society and the North American 

Benthological Society. 

2 I have more than 11 years experience in the field of freshwater ecology especially 

in stream macroinvertebrates, the ecology of the hyporheic zone, environmental 

flow regime analysis, and freshwater fisheries.  After completing my Ph.D. in 

2003, I worked for two years as a Post-doctoral Research Associate at the 

University of Vermont in Burlington, Vermont, United States of America.  I have 

been employed as a freshwater ecologist at the Cawthron Institute in Nelson 

since September 2005. 

3 I have previously presented evidence at the following hearings: 

3.1 Resource consent hearing for TrustPowerôs Wairau River hydroelectric 

power scheme (joint witness for Fish & Game and Department of 

Conservation); 

3.2 Resource consent hearing for the Central Plains Water Enhancement 

Scheme (joint witness for Fish & Game and Department of 

Conservation); 

3.3 Ministry for the Environment Special Tribunal hearing for a variation to 

the Kawarau Water Conservation Order with respect to the Nevis River 

(witness for Fish & Game); and 

3.4 Resource consent hearing for applications by Lilybank Station for 

abstraction of water from Station Stream for the purpose of irrigation 

(witness for Lilybank Station). 

4 I have been the first author of several scientific articles in the peer-reviewed 

international journals Archiv für Hydrobiologie (now Fundamental & Applied 

Limnology), Freshwater Biology, Hydrogeology Journal, Marine and Freshwater 

Research, and New Zealand Journal of Marine and Freshwater Research and 

one peer-reviewed report in the Department of Conservation Research & 

Development Series.   



 3 
 

5 I regularly peer-review manuscripts for international scientific journals including 

Aquatic Sciences, Freshwater Biology, Hydrobiologia, Invertebrate Systematics, 

Journal of Applied Ecology, Journal of the North American Benthological Society, 

Marine and Freshwater Research, New Zealand Natural Sciences and 

Restoration Ecology. 

6 I am an avid angler and have over 18 years of fly fishing experience and have 

fished for trout since I was a young child.  My family has had a holiday home in 

Otematata since 1984 and, as a consequence, I have fished extensively 

throughout the Waitaki catchment.  I have fly fished throughout New Zealand, as 

well as in Australia and North America. 

7 I confirm I have read and agree to apply with the Code of Conduct of Expert 

Witnesses (July 2006).  This evidence is within my area of expertise, except 

where I state where I am relying on what I have been told by another person.  I 

have not omitted to consider material facts known to me that might alter or 

detract from the opinions that I express.   

SCOPE OF EVIDENCE 

8 In June 2008, I authored a report entitled ñMistake River Ecological Surveyò 

(Olsen, 2008: Cawthron Report No. 1437).  A copy of the report is attached to 

this evidence as Appendix A.  This report presents the results of a survey of the 

existing values of Mistake River (including the fish, macroinvertebrate and 

periphyton communities) and discusses the potential effects of the proposed 

abstraction on the instream values of Mistake River.  This report is the basis for 

much of my evidence. 

9 In summary, my evidence addresses: 

9.1 Existing ecological values of Mistake River including: 

(a) water quality 

(b) periphyton 

(c) invertebrates 

(d) fish (salmonids and native). 

 

9.2 Potential effects of the proposed development. 
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EXECUTIVE SUMMARY  

10 The key conclusions of my evidence are outlined below: 

10.1 The affected reach of Mistake River supports the following in-stream 

values: 

(a) Spawning and rearing habitat for brown and rainbow trout; 

(b) Habitat for koaro and Canterbury galaxias; 

(c) Habitat for macroinvertebrates (food for galaxiids and juvenile 

trout in lower reaches, biodiversity values); 

(d) Habitat for periphyton (biodiversity values). 

11 Potential effects of proposed flows: 

11.1 Residual flows (520 l s
-1

 minimum flow) to affect approximately 3.2 km of 

Mistake River; 

11.2 Spawning and juvenile rearing habitat for trout are not expected to be 

detrimentally affected; 

11.3 Reduced velocities in the residual reach may favour Canterbury galaxias 

over koaro, both of which are widespread in the upper Waitaki and in 

other parts of New Zealand; 

11.4 There is a relatively low risk of periphyton proliferation due to low, stable 

flows.  However, stepped reductions in take at lower flows (i.e. the 

ñenvironmental flow regimeò recommended by the investigating officer in 

their section 42A report) would increase flow variability over this range 

may mitigate this effect. 

11.5 Invertebrate communities are not expected to be detrimentally affected. 

11.6 Water quality of Mistake River is not anticipated to be affected by the 

proposed flow regime, especially if there is a buffer zone between 

irrigated areas and waterways and irrigated areas are fenced to preclude 

stock access to waterways. 

PROPOSED FLOW REGIME 

12 The current application is for a maximum rate of abstraction of 290 l s
-1

 with a 

minimum flow of 520 l s
-1

 (mean annual low flow (MALF)).  Of the 290 l s -1 
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abstraction, 261 l s will be used for spray irrigation and 29 l s used to maintain 

flow to the Mickôs Lagoon wetland. 

 

ECOLOGICAL SURVEY METHODOLOGY 

13 Three sites in Mistake River were sampled on 19 February 2008: one 

immediately upstream of the existing water intake and at two locations 

downstream (Table 1, Figure 1). 

Table 1. Location and physical characteristics of sampling sites in the Mistake River, Lake Tekapo. 

 

  GPS Elevation Channel 

Site Location E N (m a.s.l.) gradient 

Site 1 Upstream of intake 2306250 5703630 820 0.052 

Site 2 

Immediately downstream of 

intake 2306455 5703700 

812 

0.043 

Site 3 

Immediately upstream of 

bridge 2307950 5704045 

747 

0.035 

 

14 At each site, spot-measurements of water temperature, specific conductance and 

pH were taken, the percentage of the bed covered by periphyton (algae, bacteria 

and fungi) was estimated, a single semi-quantitative (kick-net) sample was 

collected for macroinvertebrate analyses, and electric fishing was conducted.  

Further details of methods employed in the survey are given in Olsen (2008) 

(Appendix A). 
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Figure 1. A map showing the location of the sampling sites on Mistake River. 

Location of 
proposed  
intake 
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PHYSICOCHEMICAL CONDITIONS IN MISTAKE RIVER 

15 Spot measurements of physicochemical conditions are summarised in Table 2.  

All these values are within the normal range expected in a stream such as 

Mistake River, with cool water temperatures, high dissolved oxygen 

concentrations, low specific conductance, pH close to neutral and relatively high 

clarity at the time of sampling. 

Table 2 Physicochemical conditions observed at each of the sites sampled in the Mistake River on 

19 February 2008.  n.a. indicates that readings were not obtained due to probe malfunction. 

 

  

Time  

Water 

temperatur

e (
o
C) 

Dissolved 

oxygen  

(mg l
-1

) 

Dissolved 

oxygen  

(% sat.) 

Specific 

conductan

ce (mS 

cm
-1

) pH 

Turbidity 

(NTU) Site Location 

Site 

1 

Upstream of 

intake 
10:00 7.86 13.78 116.2 42 7.92 1 

Site 

2 

Immediately 

downstream of 

intake 

11:30 10.01 n.a. n.a. 42 7.8 1.66 

Site 

3 

Immediately 

upstream of 

bridge 

15:00 15.92 n.a. n.a. 42 7.86 1.81 

 

 

HISTORICAL WATER QUALITY 

16 Godley Peaks station have collected water quality information from three sites in 

Mistake River, in Lake Tekapo at the mouth of Mistake River, and from several 

water races, creeks and wetlands on their property.  The data are for Mistake 

River are presented in Table 3.  They show low levels of faecal contamination (as 

measured by faecal coliform and Escherichia coli counts) at all sites (Table 3).   

 

17 Nutrient concentrations recorded at the various sampling sites have varied widely 

between sampling occasions (Table 3).  Nitrate concentrations recorded at 

Middle Mistake River and at the mouth on 6 February exceeded the ANZECC 

trigger value (0.167 g m
-3

 ï Table 3.3.10, ANZECC 2000) for slightly disturbed 

ecosystems (Table 3).  Particularly surprising are the ammoniacal nitrogen 

concentrations (NH4-N) recorded at these two sites on 6 February and 12 August 

2007 which exceeded the ANZECC trigger value (0.010 g m
-3

) for slightly 
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disturbed ecosystems (Table 3).  Furthermore, concentrations of dissolved 

inorganic nitrogen (DIN; combined concentrations of NO3-N, NO2-N and NH4-N) 

exceeded guideline values for preventing nuisance periphyton growths (from 

Biggs 2000) on several occasions.  These periphyton guidelines specify two 

trigger values: the first assumes an accrual period (time during which flow 

conditions are suitable for periphyton) of 20 days, while the second assumes an 

accrual time of 40 days.  DIN concentrations recorded at Middle Mistake River on 

6 February and 12 August 2007 and at the mouth of Mistake River exceeded the 

20 day guideline value (0.295 g m
-3

) while concentrations at Top Mistake 

(upstream of intake) and in Lake Tekapo at the mouth of Mistake River on 12 July 

2006 and at the mouth of Mistake River on 6 February 2007 exceeded the 

guideline for 40 day accrual period (Table 3).  On most of these occasions, these 

high DIN concentrations were associated with high turbidity readings in Mistake 

River. 

18 Aerial topdressing does occur within the Mistake River Catchment, with 

application of Sulphur Super 30 occurring on 3 August 2007.  However, this does 

not account for the high concentrations of nitrate and ammonium encountered, as 

sulphur-fortified superphosphate fertilisers do not contain nitrogen.  An alternative 

explanation for these pulses of nitrogen is an increase in the rate of nitrogen 

mineralisation resulting from freeze/thaw processes in exposed ground, which 

can lead to surges in ammonium concentrations (McSweeney 1983).  In addition, 

snow has been shown to capture appreciable levels of atmospheric nitrogen as 

ammonium (McSweeney 1983) and run-off of ammonium from these sources 

during thaw periods could account for the elevated levels of both ammonium- and 

nitrate-nitrogen observed in Mistake River on 6 February and 12 August 2007.  

High turbidity observed on both of these sampling occasions (Table 3) is 

consistent with these samples being collected during periods of run-off from the 

upper Mistake catchment. 

19 Concentrations of dissolved reactive phosphorus (DRP) recorded at Middle 

Mistake River on 12 August 2007 also exceeded the ANZECC trigger value 

(0.009 g m
-3

) for slightly disturbed ecosystems (Table 3) and the guideline value 

for preventing nuisance periphyton growths (40 day accrual period) (0.003 g m
-3

 - 

from Biggs 2000).  Topdressing with Sulphur Super 30 occurred shortly before 

this sampling occasion (3 August 2007), and sampling on 12 August 2007 

coincided with a small fresh during which some fertiliser run-off may have 

occurred.  This would account for the elevated dissolved reactive phosphorus 

concentration recorded on this occasion. 
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20 Turbidity varied widely between sampling occasions, with lowest levels being 

recorded during winter months and highest levels being associated with periods 

of run-off (Table 3). 
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Table 3. Water quality data for three sites in the Mistake River and in Lake Tekapo at the mouth of Mistake River collected since July 2006.  NO3-N = concentration of nitrate-nitrogen, NO2-N = 

concentration of nitrite-nitrogen, NH4-N = concentration of ammoniacal nitrogen, TN = total nitrogen concentration, DRP = concentration of dissolved reactive phosphorus, TP = total 

phosphorus. cfu/100 mL = colony forming unit per 100 mL, NTU = nephelometric turbidity unit, b.d. = below detection limit.   

 

   

Faecal 

coliforms E. coli  NO3-N NO2-N NH4-N 

 

TN DRP TP  Turbidity 

Site Date   

(cfu/100 

mL) 

(cfu/100 

mL)   (g m
-3

) (g m
-3

) (g m
-3

) 

 (g m
-

3
) (g m

-3
) (g m

-3
)   (NTU) 

Top Mistake River (upstream 

of intake) 12 July 2006  20 20  0.087 <0.001 - 

 

- - -  1.7 

Top Mistake River (upstream 

of intake) 

4 November 

2006   - -   0.014 - 0.006 

 

0.08 0.002 -   14.5 

Middle Mistake River (at 

bridge) 

4 November 

2006  - -  0.003 - 0.007 

 

0.04 0.003 -  125 

Middle Mistake River (at 

bridge)* 

6 February 

2007  - -  0.31 - 0.0171 

 

0.96 b.d. 0.0171  32.35 

Middle Mistake River (at 

bridge)* 

12 August 

2007   - -   <0.10   1.5 

 

0.38 0.0095 0.0056   22.02 

Mistake River at Mouth 12 July 2006  15 15  0.007 <0.001 -  - - -  2.3 

Mistake River at Mouth 

4 November 

2006  - -  0.008 - 0.005 

 

0.04 0.002 -  128 

Mistake River at Mouth* 

6 February 

2007  - -  0.18 - 0.08 

 

0.32 0.0028 0.0247  78.83 

Mistake River at Mouth* 

12 August 

2007   - -   <0.10 - 0.43 

 

0.21 b.d. 0.0024   19.29 

Lake Tekapo at Mistake River 12 July 2006   5 5   0.083 <0.001 -  - - -   1.5 
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PERIPHYTON COVER IN MISTAKE RIVER 

21 Thin brown mats (dominated by diatoms) were the most prevalent periphyton 

observed at all three sites surveyed (Table 5).  Thin black/dark brown mats 

(cyanobacteria) and short filamentous green alga were also observed in small 

quantities at both sites downstream of the intake (Table 5).  Also observed in 

small quantities were bryophytes (freshwater mosses), which were observed at 

all three sites and the nitrogen-fixing cyanobacterium Nostoc, which was 

observed at both Sites 1 and 3 (Table 5). 

 

22 Periphyton communities observed at all three sites on 19 February 2008 were 

indicative of very good water quality, with overall periphyton scores exceeding 

nine at all sites sampled (Table 5).  This suggests that concentrations of nutrients 

in Mistake River were low at all sites prior to sampling. 

 

Table 4.  Summary of periphyton data including percentage cover of the various periphyton types, and 

overall periphyton score for the three sites in Mistake River on 19 February 2008.  Data was collected 

following the RAM-2 protocol (Biggs & Kilroy 2000). 

 

Site Site 1 Site 2 Site 3 

Location Upstream of intake 
Immediately 

downstream of intake 

Immediately 

upstream of bridge 

Thin light brown 25.00 28.00 13.15 

Thin black/dark brown - 1.00 3.75 

Green short filamentous - 0.05 1.05 

Nostoc 0.25 - 0.10 

Bryophytes 0.20 0.25 1.10 

% of rocks with 0% cover 4 7 8 

% of rocks with 100% 

cover 
0 0 0 

Overall periphyton score 9.98 9.62 9.03 

 

MACROINVERTEBRATE COMMUNITY 

23 Thirty five macroinvertebrate taxa were collected from the three sites in the 

Mistake River.  The number of taxa declined from the upstream site to the lower 

site (Table 5).  The macroinvertebrate community at the site upstream of the 

intake (Site 1) was numerically dominated by chironomid midges (Orthocladiinae 

and Tanytarsus vespertinus) and caddis flies (Aoteapsyche spp., Hydrobiosis 
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spp. and Olinga feredayi) (Table 5).  The community collected at the site 

immediately below the intake (Site 2) was numerically dominated by the mayfly 

Deleatidium, the chironomid midge Tanytarsus vespertinus and the net-spinning 

caddis fly Aoteapsyche spp..  The mayfly Deleatidium was the most abundant 

macroinvertebrate collected at the lowest site (Site 3).   

24 The macroinvertebrate community index (MCI) scores of all three sites sampled 

were indicative of good water quality (Stark & Maxted 2007), while the semi-

quantitative MCI (SQMCI) scores for the two upper sites (4.31, 4.85) indicate 

ñfairò water quality, and the SQMCI score for the lowest site (5.46) indicates 

ñgoodò water quality (Stark & Maxted 2007) (Table 5).  The difference in SQMCI 

scores between the lowest site (Site 3) and the other two sites is likely to 

represent a significant difference.  Stark (1998) found that for single kick-net 

samples, a difference of greater than 0.83 SQMCI units was likely to represent a 

statistically significant difference. 

25 MCI scores for the three sites indicate relatively consistent, good water quality 

across the three sites.  Meanwhile, the SQMCI results suggest that water quality 

at the upstream site is excellent, but that water quality at the two lower sites is 

lower in comparison, indicating possible organic pollution of these two lower 

sites.   

26 However, it should be noted that the interpretation of biotic indices (such as the 

MCI and SQMCI) can be complicated by variables that are unrelated to water 

quality.  Macroinvertebrate community structure can be influenced by inter-site 

differences in factors such as elevation, shading, water velocity (as a result of 

differences in channel gradient) and water temperature.  Consequently, it is 

premature to attribute differences in community composition between the three 

sites in Mistake River to differences in water quality.   
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Table 5. Macroinvertebrates collected from the three sites in Mistake River on 19 February 2008.  R 

= órareô (1-4 individuals per sample), C = ócommonô (5-19 individuals per sample), A = óabundantô (20-

99 individuals per sample). 

  Site 1 Site 2 Site 3 

Taxa 
MCI  

score 
Upstream 

intake 

Immediately 
downstream 

intake 

Lower 
Bridge 

downstream 
of intake 

Ephemeroptera (Mayflies)     

    Austroclima spp. (incl. A. 
jollyae) 9 R - R 

    Deleatidium spp. 8 R A A 

Plecoptera (Stoneflies)     

    Austroperla cyrene 9 R - - 

    Megaleptoperla grandis 9 R - - 

    Megaleptoperla sp. 9 R R R 

    Taraperla ancilis 7 R - - 

    Zelandobius pilosus 5 R - - 

Megaloptera (Dobsonflies)     

    Archichauliodes diversus 7 R R - 

Diptera (True flies)     

   Anthomyiidae 3 C R - 

   Empididae 3 R - - 

   Eriopterini 9 C C R 

    Aphrophila neozelandica 5 C R R 

    Austrosimulium spp. 3 R C R 

    Maoridiamesa spp. 3 - R - 

   Orthocladiinae 2 A C R 

    Paralimnophila skusei 6 R - - 

    Tanytarsus vespertinus 3 A A C 

Trichoptera (caddis flies)     

    Aoteapsyche spp. 4 A A C 

    Beraeoptera roria 8 - - R 

    Costachorema sp. 7 - R - 

    Hudsonema amabile 6 - - R 

    Hydrobiosis spp. 5 A C R 

    Olinga feredayi 9 A C R 

    Oxyethira albiceps 2 - R C 

    Psilochorema bidens 8 - R R 

    Psilochorema leptoharpax 8 - R - 

    Psilochorema sp. 8 R - - 

    Pycnocentria evecta 7 R C R 

    Pycnocentrodes sp. 5 R - C 

    Zelolessica cheira 10 - R - 

Platyhelminthes (Flatworms) 3 R - - 

Gastropoda (Snails)     
    Potamopyrgus 
antipodarum 4 - R - 

Annelida (Segmented worms) 1 R R R 

Taxon richness  26 22 18 

MCI  113 109 114 

SQMCI   4.31 4.85 5.46 
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FISH COMMUNITY 

27 Four species of fish were collected in this survey including brown and rainbow 

trout, koaro (Galaxias brevipinnis) and Canterbury galaxias (Galaxias vulgaris) 

(Table 6).  Juvenile rainbow trout were mainly collected from the swift, turbulent 

areas in the main channel at the two upper sites (refered to as ócascadeô habitat) 

(Table 6).  One adult rainbow trout (approximately 400 mm total length) was 

caught in a pool at the lowest site (Table 6).  Juvenile brown trout were collected 

at the two sites downstream of the intake in riffle habitat (Table 6).  A mix of 

koaro and Canterbury galaxias were collected at the site upstream of the intake 

(Site 1 - Table 6).  These two species can be difficult to differentiate in the field, 

so it is possible that some of the fish identified as koaro collected from the other 

two sites may have included some Canterbury galaxias.  However, since neither 

of these species is listed as being threatened this uncertainty is of little 

consequence for these assessments. 

 

Table 6. Summary of fish collected from the three sites in Mistake River, Lake Tekapo on 

19 February 2008 and a description of the type and area of each habitat sampled. 

 

Site Location 
Habitat 

type 

Area 
fished 
(m

2
) 

Brown 
trout 

Rainbo
w trout Koaro 

Canterbur
y galaxid 

Site 
1 

Upstream of intake Cascade 100 - 7 2 - 

    
Minor 

channel 
riffle 

40 - 2 - 3 

Site 
2 

Immediately 
downstream of 
intake 

Cascade 96 - 4 8 - 

    Riffle 60 2 2 5 - 

Site 
3 

Immediately 
upstream of bridge 

Riffle & 
Cascade 

80 2 1* 7 - 
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Table 7. Fish species recorded from the Mistake River, as listed in the New Zealand Freshwater Fish 

Database.  All records were entered by the Department of Conservation on November 2002. 

 

 Location  Common Number 

Locality East North Species name collected 

Mistake River 
tributary 2304800 5707700 Salmo trutta Brown trout 1 
Mistake River 
tributary 2304800 5707700 Salmo  Trout  
Mistake River 
tributary 2305000 5706100 Galaxias brevipinnis Koaro 7 

Mistake River 2306100 5708900 Oncorhynchus mykiss 
Rainbow 

trout 1 

Mistake River 2306100 5708900 Salmo Trout 1 
Mistake River 
tributary 2306700 5705600 - No fish  

Mistake River 2307000 5704000 Galaxias brevipinnis Koaro 2 

Mistake River 2307000 5704000 
Gobiomorphus 

breviceps Upland bully 1 

Mistake River 2307000 5704000 Salmo trutta Brown trout 1 

Mistake River 2307000 5704000 Oncorhynchus mykiss 
Rainbow 

trout 1 

Mistake River 2308000 5704000 Salmo trutta Brown trout 2 

Mistake River 2308000 5704000 Oncorhynchus mykiss 
Rainbow 

trout 5 

Mistake River 2308000 5704000 Galaxias brevipinnis Koaro 17 

 

28 Records from the New Zealand Freshwater Fish Database add only one species 

of fish (upland bully) that was not collected by electric fishing during this survey.   

 

29 My observations indicate that there is limited holding water that is suitable for 

adult trout downstream of the intake.  Therefore, while some adult fish may be 

found inhabiting this reach, I believe that it represents a fishery of limited value 

for resident adult trout.  In saying that, it is possible that movements of pre-

spawning trout from Lake Tekapo may provide angling opportunities in the 

affected reach of Mistake River.  However, given the timing of spawning runs 

(May-July for brown trout, July to October for rainbow trout) relative to the 

irrigation season (October-March) and the naturally higher flows in Mistake River 

during spring, I do not believe that the proposed take will affect these spawning 

runs. 

SUMMARY OF INSTREAM ECOLOGICAL VALUES OF MISTAKE RIVER 

30 Based on the information presented above, it is my opinion that Mistake River 

supports the following instream ecological values:  
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30.1 Spawning and rearing habitat for brown and rainbow trout; 

30.2 Habitat for koaro, Canterbury galaxias and upland bullies; 

30.3 Habitat for macroinvertebrates (food for galaxiids and juvenile trout in 

lower reaches, biodiversity values); 

30.4 Habitat for periphyton (biodiversity values). 

 

EFFECTS OF PROPOSED ABSTRACTION 

HABITAT AVAILABILITY FOR FISH - SALMONIDS (TROUT AND SALMON) 

31 The survey of Mistake River on 19 February 2008 yielded juvenile rainbow trout 

at all sites sampled and juvenile brown trout at the two lower sites.  The relatively 

steep and unstable nature of much of the Mistake River in the vicinity of the 

intake structure (Figure 2) is likely to restrict the suitability of this reach for adult 

trout, primarily due to the lack of deep water but also because of the swift, 

turbulent nature of much of the stream.  Thus, Mistake River is unlikely to have a 

significant fishery for resident adult trout and therefore, its significance is primarily 

as a spawning stream and juvenile rearing habitat. 

 

 

 

Figure 2. Photographs of the three sites sampled during this study.  a) Site 1 ï upstream of intake site, b) 

Site 2 - immediately downstream of intake site, c) Site 3 ï swift section immediately upstream of 
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bridge (viewed looking downstream), d) Site 3 ï slower pool section immediately upstream of 

swift section pictured in c).  All pictures were taken looking upstream except c).  Mean daily flow 

when these photos were taken was estimated at 526 l s -1 based on flow data for the Forks by 

Boraman Consulting Ltd. 

32 In their submission, Fish & Game outline several concerns regarding the effect of 

this take (and the resultant reduced flows).  Several of these concerns relate 

directly to effects of low flows on trout, and these concerns are addressed below.  

Other effects relate more to effects on water quality and instream habitat, and 

these are addressed in subsequent sections: Instream habitat ï paragraphs 44-

49, Water quality ï paragraphs 50-54. 

33 It is important to consider the nature of the fisheries values supported by Mistake 

River when considering the likely consequences of abstraction.  I have argued 

above (paragraphs 15 & 17) that the primary fishery value of Mistake River is as 

a spawning and juvenile rearing habitat.   

34 Generally, the flow required to provide for trout spawning and juvenile rearing is 

less than that for adult trout feeding, due to the greater depths and water 

velocities preferred by feeding adults.  Flows within the reach of Mistake River 

that will be affected by this take are generally swift and turbulent and the 

substrate generally coarse, conditions that are generally not favourable for trout 

spawning.  Juvenile salmonids favour areas of relatively low water velocity, but in 

the case of turbulent flow, such as was evident in Mistake River, they can exploit 

low-velocity areas in the lee of boulders and other instream obstructions, which 

adult trout are unable to exploit due to their size.   

35 It is unlikely that the proposed take will negatively affect the availability of suitable 

areas for spawning, and a reduction in the average water velocity may be more 

favourable for juvenile rearing, at least for fry.  Instream habitat modelling would 

be required to quantify any effect of flow reductions on habitat availability for 

spawning and juvenile rearing.  However, it is probable that the frequent high 

flows and high turbidity are major factors controlling the productivity of Mistake 

River and its suitability as spawning and juvenile rearing habitat.  Thus, I do not 

anticipate that the proposed take will significantly reduce the availability of 

suitable spawning or juvenile rearing habitat in the Mistake River.   

36 It appears that the most significant fishery in Mistake River (downstream of the 

intake) is at its mouth, where it enters Lake Tekapo.  In my opinion, this is likely 

to fish best when flows are elevated in autumn/early winter (May-July), when 

brown trout spawning migrations occur, and in late winter and early spring (July-

October) when rainbow trout spawning takes place.  Because these peak times 

either occur outside of the peak of the irrigation season and/or rely on naturally 
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elevated flows, it is unlikely that the proposed take will appreciably affect this 

fishery.  There may be some reduction in the duration of elevated flows, but such 

an effect is not anticipated to be significant. 

NATIVE FISH 

37 Koaro and Canterbury galaxias were collected from Mistake River in this survey.  

Both of these species are widespread in the upper Waitaki catchment (Figure 3, 

Figure 4) and elsewhere.  Both are listed by the Department of Conservation as 

ñnot threatenedò (Hitchmough et al. 2005).   

 

 

 
















