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Talk outline

• A general ICM overview

• Fishery research

– What’s controlling the trout population?

– Where are juveniles coming from?

– Radiotracking of adults

– Otolith microchemistry

– The Rainy Study

– Recent PIT tagging work



Management Challenges

• Simple systems

• Complicated systems

• Complex systems



Simple systems

• Call for generic solutions (or recipes) that 
work every time and don’t require new skills 
or infrastructure



Complicated systems

• Require a high level of skills and coordination, 
formulae are necessary, and there is a high 
degree of certainty in the outcome



Complex systems

• Every situation is unique, uncertainty of 
outcome remains, expertise can help but isn’t 
sufficient, quality of relationships are crucial
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ICM connects land, water, coast 
and people
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ICM….. is a process



Motueka catchment topics



Motueka Stakeholder Survey:
The Top 10 Issues

1. River Water and Groundwater Availability

2. Groundwater Pumping Effects on Stream and 
River Flows

3. Methods to Resolve Competing Demands on 
Resources, e.g. Water

4. River Gravel Supply and Extraction Effects

5. Environmental Effects of Increased Water Takes



Top 10 Issues ctd
6. Economic Impact on Irrigators of Water 

Restrictions 

7. Environmental Impacts of Changes in Land Use

8. Off-Site Environmental Impacts of Major 
Catchment Land Uses

9. Best Methods to Improve Understanding and 
Acceptance of Research Results and Resource 
Management Plans

10.Protection and Management of Riparian
Vegetation



Cows crossing streams

• 400% increase in E.Coli during 

cow crossings

• Cows 50x more likely to 

defecate in water





Natural – Present – Intensive land use scenarios



Intensive land use
socio-economic outcomes
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Intensive land use
environmental outcomes
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Best management practice

Socio-economic performance
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Best management practice
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Travelling River

… a collaboration of artists, scientists and the people 
of the Motueka River catchment





Travelling River Art-Science Collaboration



Iwi Role in ICM

Examples:

• Assessment of iwi environmental monitoring 
approaches

• Collaborative learning guidelines for communities 
including iwi groups 

• Develop Iwi Information Systems for 
environmental management



Factors influencing long-term changes in 
brown trout abundance in the Motueka River

Roger Young, John Hayes - Cawthron Institute

Les Basher, Andrew Fenemor - Landcare Research

Neil Deans, Lawson Davey – Fish & Game NZ

Trevor James – Tasman District Council
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What  is affecting fish numbers?

• Floods

• Droughts

• Warm temperatures

• Food supply

• Water clarity

• Sediment

• Pine trees

• Disease

• Water Augmentation

• Angling pressure

• Shags

• Lack of stocking

• Didymo



Image from Te Ara Encyclopedia of NZ
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Multiple Regression – Best models

• Log(Large) =  -Log(FloodDuration) - Log(MaxFlood) + FoodAbund

– R2 = 0.71, F = 8.9, P < 0.003

• Log(Medium) = -Log(FloodDuration) - Days>25°C

– R2 = 0.41, F = 5.1, P = 0.02

• Small = NS



Density dependence?

• Jim Ring – Super Angler

• Detailed catch records since 1979

• Average 238 trout/season from Motueka
R2 = 0.23
P < 0.05
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Summary

• Long-term records a key to understanding fish population dynamics

• Floods during juvenile emergence have a strong effect on recruitment and 
cohort strength

• Food supply, temperature, and maximum flood size are also influential

• ‘Natural’ effects predominate?

• Predict effects of climate change
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Radiotracking Study

!(

!(!(!(

!(

!(

!(

!(!(
!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

0 2 4 6 81
Kilometers

48 adult trout tagged



-40,000

-30,000

-20,000

-10,000

0

10,000

20,000

D
is

ta
n

c
e

  
fr

o
m

 n
o

rt
h

e
rn

-m
o

st
 r

e
le

a
se

 s
it
e

 (
m

)

0

10

20

30

40

50

60

1
0

-S
e

p

2
5

-S
e

p

1
1

-O
c

t

2
6

-O
c

t

1
1

-N
o

v

2
6

-N
o

v

1
2

-D
e

c

2
7

-D
e

c

1
2

-J
a

n

2
7

-J
a

n

1
2

-F
e

b

2
7

-F
e

b

1
5

-M
a

r

3
0

-M
a

r

1
5

-A
p

r

3
0

-A
p

r

1
6

-M
a

y

3
1

-M
a

y

1
6

-J
u

n

0
1

-J
u

l

1
7

-J
u

l

0
1

-A
u

g

M
e

a
n

 D
a

ily
 F

lo
w

 (
m

3
/s

)

0

5

10

15

20

25

W
a

te
r 

te
m

p
e

ra
tu

re
 (

°C
)

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

20,000

A

B

C

Movements of up to 41 km
Most fish moved <1 km
No differences between males 
and females



0

10

20

30

40

50

60

70

80

90

100

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Average Daily Flow (m3/s)

%
M

o
ve

d

More flow, more movement

50-year flood killed 60-70% 
of radiotagged trout



Otolith Microchemistry – Ricky Olley, Otago University

Collected juveniles from 8 sites
Determined otolith ‘fingerprints’
Consistent over time
Compared fingerprints with adult trout
11 of 23 linked back to 8 tributaries

3 Dart
2 Baton
2 Rainy
2 Motupiko
1 Graham
1 Upper Wangapeka



Rainy Study
John Hayes



PIT tagging – Rainy River

• 1000 juveniles tagged

• 2 permanent aerials

• Mobile aerials



• 91 migrated past upstream aerial

• 19 past downstream logger

• 2 adults tagged in 2007 moved up past the aerials

• Most movement during floods
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Thanks Fish & Game!!


