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Electrofishing surveys




Smelt sampling methods and
dynamics

e Sampling methods:
— Boat-mounted nets most effective

— Need to sample pelagic and littoral zones to
sample adults and juveniles

— Night sampling best
e Dynamics:
— Autumn: peak spawning and abundance in littoral
zone

— Diet: zooplankton, benthic invertebrates, smelt
eggs
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Diet of rainbow trout
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Blair, J. M., Hicks, B. J., Pitkethley, R., and Ling, N. (In press) Diet of rainbow
trout in Lake Rotoiti: an energetic perspective. New Zealand Journal of
Marine & Freshwater Research. doi: 10.1080/00288330.2012.707660.



Sizes of smelt consumed by

trout
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Condition factor
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Classification and regression tree analysis

Shallower,
smaller lakes =
Low trout
growth rates

Volume below thermocline (summer)

HIGH

Larger, deeper
lakes = high
trout growth
rates
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Classification and regression tree analysis

Shallower,
smaller lakes

Volume below thermocline (summer)

HIGH

Conductivity

HIGH

Group 1

Growth
93 mml/yr

Group 2

Growth
51 mml/yr

Larger, deeper

lakes
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Classification and regression tree analysis

Shallower,
smaller lakes

Volume below thermocline (summer)

Conductivity

Group 1

Growth
93 mml/yr

Larger, deeper

HIGH lakes
Chl a
HIGH HIGH
Group 2 Group 3 Group 4
Growth Growth Growth
51 mml/yr 154 mml/yr 194 mml/yr
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Growth rate changes with habitat
volume- Lake Rotoitl
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Summary: Which ambient conditions cause
higher growth in some lakes?

SHALLOWER, WARMER
LAKES:

— High nutrient supply leads to high
algal growth and loss of oxygen

— Wind-driven mixing leads to
sediment in water

— Temperature extremes

— Low smelt production; more bullies
and koura eaten

DEEPER, COOLER LAKES:

— Large amount of suitable habitat
— Clear water

— Higher smelt production, more smelt
eaten

LakeRotoiti

o 2

18



Thesis overview

1) Comparison of smelt sampling methods

2) Seasonal patterns in the relative
abundance and diet of smelt

3) Diet of rainbow trout

4) Factors Influencing rainbow trout growth in
lakes with varying characteristics

5) Bioenergetic assessment of the influence
of stocking practices on rainbow trout growth
and consumption

19



Bioenergetics model

Consumption
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No. of trout released

Rotoitl trout stocking rates
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Bioenergetics modelling
approach

. Amount of each
Consumption =

prey type eaten
i it ;
_Temperature Grol\\;\llé?abgl\ilsarsrre over tlrfnehby one
-Growth in I
weight of
predator

-Diet

-Prey energy
density

Compare
different years
with different

stocking
practises
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Model outputsl: Density dependence

Comparlng Consumptlon to trout populatlon Size
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Model outputsl: Density dependence
Comparing consumption to trout population size

65 -

~ Spring ®
2 60 {® o0
c
B
S 50 - % . ®
3 45 1 y
 J
S 40 -
> 35
O 30 . .
5000 15000 25000
1.00 _Spring
0.95 -
o & R
x 0.90 - N
= *
O 0.85 + *
o  J
0.80 A
0.75 . .
5000 15000 25000

Trout population size

65 1
60 A
95 A
50 A
45 -
40 A
35 A

30

Autumn

S10/0]0)

1.00 -
0.95 -
0.90 -
0.85 -
0.80 -

0.75

15000 25000

Autumn 2 J

5000

(RS1010]0) 25000

24



Model outputs 2: Seasonal effects

Comparing growth between release seasons
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Model outputs 2: Seasonal effects
Comparing growth between release seasons
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Conclusions

 Ambient conditions and stocking practises both
Important drivers of trout growth

« Ambient conditions:

— Effects of eutrophication on trout most severe in shallow
lakes

— High water temperatures in summer detrimental:
 Stratification, algal blooms and hypolimnetic deoxygenation

— Habitat availability key factor determining growth.

o Stocking timing and prey availability:
— Releasing trout in autumn advantageous, because

e (1) temperature is more suitable for growth
e (2) prey Is abundant.

27



Acknowledgements

 Matt Osborne and Fish & Game staff for
trout data collection, Paul Scholes for lake
data

 Dudley Bell, Eddie Bowman, Warrick
Powrie, Michael Pingram, Bex Eivers,
Eivers family, Jon Abell, Josh DeVilliers,
Claire Taylor, David Price, Hannah Jones,
Grant Tempero, Lee Laboyrie, Deniz
Ozkundakci, David Hamilton, and John
Hayes for field work help, advice and draft-
reading

. Fundlng Bay of Plenty Regional Councill,
of Science and Innovatlon Contract

58 “
Bt o ‘ , ministry of
A ' - SCIEnCE + mnovatlon
gy 1¢ Whare Wananga o Waikato -

Lake Ecosystem Restoration
NZ

m Bay of Plenty

m REGIONAL COUNCIL

NEW ZEALAND






	Factors controlling common smelt abundance and rainbow trout growth in the Rotorua Lakes, New Zealand
	Thesis overview
	Thesis overview
	Electrofishing surveys
	Smelt sampling methods and dynamics
	Thesis overview
	Diet of rainbow trout
	Sizes of smelt consumed by trout
	Thesis overview
	Study lakes
	Methods
	Condition factor
	Slide Number 13
	Classification and regression tree analysis
	Classification and regression tree analysis
	Classification and regression tree analysis
	Growth rate changes with habitat volume- Lake Rotoiti
	Summary: Which ambient conditions cause higher growth in some lakes?
	Thesis overview
	Bioenergetics model
	Rotoiti trout stocking rates
	Bioenergetics modelling approach
	Model outputs1: Density dependence�Comparing consumption to trout population size
	Model outputs1: Density dependence�Comparing consumption to trout population size
	Model outputs 2: Seasonal effects�Comparing growth between release seasons
	Model outputs 2: Seasonal effects�Comparing growth between release seasons
	Conclusions
	Acknowledgements
	Thanks!

