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How do we try to conduct the work…
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New job 
opportunities

Provide training 
to local people



Lake locations near Inuvik, NT

Richards Island

North Storm Hills

Noell Lake area

Mackenzie 
Upland Lakes

a dynamic landscape



Permafrost…the underlying issue
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Slumped lakeshoreLandscape level effect on 
small lakes
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Ecological Responses

Question:

How do climate induced 
landscape changes affect 
Tundra lake ecosystem 
structure and function?

Objective:
Relate pelagic and benthic 
productivity and food web 
responses to observed hydro-
climatic variability and change

by Tom Carter (EC)

Ecology [ � ���� -����� ]: is the interdisciplinary study of 
the interactions between organisms and the interact ions 
of these organisms with their environment

ACIA



Slumped and un-slumped tundra lakes

un-slumped lakes (n= 3)

ANOVA Design – 9 lakes

active = slumping (n=3) inactive = old slump (n=3)

Slumped lakeshore

Progression (time)

Slumping occurs naturally, 
frequently, and throughout 

Tundra landscapes, but can 
be enhanced by  

and human activities

Why slumps?
Burn et al 1989

Smith et al 2005 

Lantz and Kokelj 2008

Kokelj et al 2007, 2009

So what?…
Mesquita et al 2008 (Thesis)

Thompson et al 2009 (Thesis)

F. Wrona, K. Flanagan, E. Hille, P. 
Moquin, D. Peters et al (ongoing)
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Dlongiremis
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Stable Isotope Analysis
� � 15N: Trophic position 
� � 13C: Carbon source 

(littoral vs. pelagic) 
� � 34S (marine clay influx?)

Benthos

Pelagic 
zooplankton

d13C

d15N

Nutrients

Phytoplankton

Fish

Water

Permafrost 
soil

Nutrients

Macro-
phytes

Top down (predators) ?  �

� Bottom up (nutrients) ?

Food webs – the ‘who eats who’?
� Biodiversity?
� Energy pathways (carbon cycle)?
� Trophic linkages and dependencies?
� Shifts in food webs?

Bentho-
pelagic 
inverts



26 Study lakes

2009 11

2010 +15

-----------------
TOTAL n=26

Goal : food web 
characterization

Rich
ards Is

land

Inuvik



Fish-finding Mission Part I 2009

Ninespine Stickleback - 5 lakes

Pond smelt - 2 lakes

Burbot – 1 lakes

Northern pike – 1 lake
Lake 8B (North 
Storm Hills)

Green = fish

Red = no fish

North Storm Hills

Noell Lake area

~3 cm

by Tom Carter (EC)

Search for fish 
was guided by 
bathymetry and 
lake depth



Search was guided by elevation above source

Headwater lakes that…

1. drain directly into a lake 
of known fish community

2. are located along an 
elevation gradient (50-9m) 
or in a sub catchment

3. slumped or unslumped

Noell Lake fish data from Read and Roberge 1986, Gantner et al in prep

Fish-finding Mission Part II 2010



Noell Lake sub-catchment survey  September 2010

Pike and 
Stickleback

Stickleback

Stickleback

Pike and 
Stickleback



Elevation gradient vs fish species

109NSCL 12

219NSCL 3

1.2115NSCL 6

3018NSCL 11

2.3120NSCL 4

7222NSCL 13

5.1222NSCL 5

3024NSCL 10

2025NSCL 8

2.2032NSCL 9

1.7035NSCL 7

90435A

70484B

6.5050NSCL 2

10.50543B

110555B

Lake depth# of fish speciesm above NoellLake

No fish found  
>22m above 
Noell Lake 

(~86m asl)



� Sediment grabs
� Zooplankton vertical tow
� O2 and T profiles (YSI)
� Macrophytes
� Terrestrial vegetation

� Nutrients
� DOC/DIC
� Chlorophyll a
� Water chemistry

Food web sampling

� Electro-fishing 
� Gillnet setting 
� Seine netting
� Angling



Fish dissections

Lake 29B 2009
Ninespine Stickleback #11

0.5mm

Picture by John Babaluk 

� Biodata (length, weight)

� Stomach content (short term diet)

� Stable Isotopes (long term diet, energy flow)

� Ages (growth rates)

� Parasites (fish health)

� Contaminants (collaborations)

Otolith



Fish growth (example 19B Pond Smelt)

Lake 19B - Pond Smelt

Years
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Picture by John Babaluk 

Length vs age plots



Identification, enumeration, SI prep 
Benthic, bentho-pelagic,and pelagic inverts

Blair R.

Cobi S.

� Freeze drying

� Sample homogenization

Hayley O.

Jenna S.

Kendra M.

� Weighting out SIA samples

� Submit for analysis



Lake food web (example)

Lake 8B
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Food web comparisons (ongoing)

Lake 5A
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Lake 22A (fishless)
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Lake 22B (fish-less)
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It’s complicated…

Lake 29B
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Lake 30A
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Gantner et al. …making things more complicated since 2009….

Lake 16B 
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Lake 19B
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Single vs multi-species lakes

Gantner et al. in prep



Organic matter in sediment
Drying 

24hr @ 105C

Combustion 
1hr @ 500C

Organic matter content in surface sediments
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Slumped = 
clear

Un-slumped 
= tea stained

Reduced pelagic production?

Dilution with new sediment?



Summary

• Biological diversity is greater than expected
• Comparisons of lakes is even greater challenge
• Four fish species found in lakes
• Fish species composition is specific to lake
• Top-down effect on food web is evident 
• Fish distribution mechanisms are more clear
• Down cascading effects can be evaluated
• Needs to consider fish presence, when investigating 

effects of permafrost slumps
• Implications when developing the local resources or 

infrastructure



2010 outreach activities
A day at Campbell Lake with the ENRTP class and tea chers

The next generation….



2010 outreach activities
Day Campbell lake with the ENRTP class and teachers

Pix by Joel McAllister



Thank you for your support!Nellie Cournoyea, IRC

Pippa, Doug, Annika, Jonathan, 
William, et al. @ ARI 

Alana Mero, IPY/ARI

Joel McAlister (Aurora College)

DFO Inuvik, FJMC Inuvik

Canadian Helicopters

L. de Rham, K. Meier, H. Okabe, B. 
Ranns, J. Stoner, J. Szucs

ITK and NCP 



The other food web…


