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* Enough to start on Paleolimnology and build LOCAL
monitoring capacity.

e Still need to increase the scope of monitoring




Canaries in the Coal Mine: Northern Lakes

Trends in average temperatures
for BC & Yukon since 1950
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Selbie et al. 2011. Can. J. Fish. Aquat. Sci. 68: 675-692
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“Lakes are Sentinels of Climate Change”
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Limnol. & Oceanogr. 54: 2283-2297

Figure 1 Changes in climate forcing affect the physical environment of lake ecosystems and thereby alter their chemical and
biological properties. These changes affect the capacity of lakes to provide ecosystem services. P/E, precipitation to evaporation ratio.
Dotted lines indicate positive feedback effects, e.g., via decreased ice cover or the release of greenhouse gases from lakes into the

atmosphere.

Modified from Vincent 2009
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Monitoring * Yields valuable data on
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Fundamental Climate-Induced Ecological Change
Babine Lake, BC - Main Basin
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Sockeye Creek, Babine Lake, Sept 2,
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Upper Fraser Fisheries Conservation Alliance
Watershed-based Geographical Sub-units

Environmental Sampling

* Water quality from shallow

to deep
e Already started in Takla

and Trembleur Lakes TP s AN
e Second Set of AL e aohake Stuatt

Equipment purchased
* Moorings (continuous
temperature at various
depths)
* Zooplankton (what are % -
juvenile sockeye eating) “‘%ﬁ"“ oo
e Paleolimnology
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Proposed Sampling Year 1

Takla x 5
Trembleur x 2
Stuartx 4

Fraser x 2 (2023)
Bowrun x 2
Francois x 3
Finger/Tatuk x 1
Quesnel x ?
Nulki/Tachick x 1

-

Upper Fraser Fishe
Watershed-base:




NSERC Alliance Goal:

Establish the salmon-climate relationship at
ecologically-relevant spatial & time scales




NSERC Alliance:

A New Pathway to Partnership NSERC

CRSNG

* NSERC Alliance Grants
* Federal funding for academic-based partnered research

* Partnership fund with defined goals
* Generate knowledge to address complex challenges
* Create economic, social & environmental benefits
e Support public policy
* Diverse perspectives & skills accelerate translation & application of research
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Fraser Sockeye Salmon In Trouble
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Academic Partners
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NSERC Alliance Goal:

Development & Application of a|New Paleo-Salmon Indicator
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Sedimentary salmon-derived sterols show promising
application in salmon reconstruction



NSERC Alliance Goal:

Calibration & Application of alNew FW Paleo-thermometer

Glycerol Dialkyl Glycerol Tetraethers (GDGT’s)

X miz
GDGT ESM\ANY\)\ANVVV\O T

AN W I 301
GDGT-1b HO}OWO:L 1020 2 ": ..
O Aol o 254 R*=0.88 - .
GDGT-Ic " Omg i — RMSE = 2.0 .‘ L
H?OW {on $ 204 RMSEP =21 .
GDGT-ll o. 1036 o e A
HOEOW - Sappr,
GDGT-1Ib —EOVWVVOMO 1034 6 VA+%
T R 5 10 DV% b i
opeTe O}gmg% f '2 ?7‘ % > /'/—Preclr!'b?ion £
GDGTN "o s 5 4 oA s = WE Precipitation (=)
o &WYW‘Y‘)"MW OHI-lx 0] T T T T T T i 5 =
o ”O}om;qﬁ » 5 10 15 20 25 30 Pacific Decadal Oscillation
O I ( GDGT-derived Temperature (°C) Reconsicted
* Molecules in membranes of bacteria & archaea 20- .
e Molecular branching a temperature g0 1 | l || |
. . . . 8 L [ : A\
* Calibration yields accurate & precise - 1 | YL/ ' |
aleo-thermometer applicable across nursery , 1‘ ]' ' ’ |
akes | Aaconsiruced
. : o : . 20 ‘Smoothed
* Reconstruct major climate variations in relation to i
salmon production around North Pacific (e.g. il Bl Yearap TR
ENSO, PDO)

Pearson et al. 2011. Geochim. Cosmochim. Acta. 75: 6225-6238
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Where can enhanced monitoring Knowledge Lead?
Traditional Knowledge
= How can proposed monitoring complement existing knowledge and Experience

Tools
* Lake Fertilization
e Engineering solutions (coldwater releases)

What is affecting Fish
* Nutrient availability was proven to be significant in the Babine River

Habitat Restoration
 Work on impaired streams
e Partner with Beaver

Hatchery Production
* Advanced conservation and Cultural/food security fisheries



Working Together



