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Ace Lake cross-section




Sources of organic matter to

infer watershed events.

*Algae taking up C from
*Terrestrial organic matter atmosphere and surface
entering lake* soil respiration®

*Algae taking up C from
respired C through
groundwater®

Distinct organic matter
Inputs to sediment



Pre/post- flre hypotheses

Period with stable erioc

permafrestsin permafrost thaw IN

watershed watershed
Low terrestrial org. inputs Enhanced terrestrial org.
and young C sources for and old, recycled C sources
algae. for algae.

Proportion of reworked
permafrost C sources...
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Study area:
Ace Lake

Fairbanks, AK

0.5 km



Ace Lake
Bathymetry




Coring
Transect




Expansion rates of Ace Lake: 1000 years
of migrating North...

Coring transect
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Expansion rates of Ace Lake: 1000 years
of migrating North...

Coring transect
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Lake
extent
over time

~AD 1160




Forest change Iast 60 years
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Ace Lake Limnology:

-Groundwater fed

Depth (m)

-Consistently stratified

-Excludes oxygen in
bottom-waters

-Anoxia preserves
sediment layering
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Radiocarbon
ages to
validate

layer-count
timeline for
charcoal
record

TOP of core Estimated ages

AD 1963 "*/Cs
Spike
AD 1900 %'’ Pb Age

AD 1650-1870
AD 1520-1800%

AD 1440-1630
AD 1300-1410

AD 1270-1380
AD 1160-1270

AD 1025-1170

*Had Calendar Peaks up to 1950 that were excludec
because of Lead 210 and Cesium dates



Independent timelines of charcoal record
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Ace Lake:
main
coring

location






Charcoal in organic layers
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um? of charcoal / year

255000

205000

155000

105000

55000

5000
1500

Total charcoal

1600

1700

&®Organic Layer Char

—Silt Char

1800 1900 2000
Year AD



um? of charcoal / year

80000

60000

40000

20000

Which charcoal spikes are fires
recorded by tree-scars?

1800 1850 1900 1950 2000
Year AD
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um? of charcoal / year
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um? of charcoal / year
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Confirmed/probable fires
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um? of charcoal / year

Human context of fire history  AD 1901
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Charcoal in Ace Lake

Kurkowski et al., 2008 Can. J. Forest Res.
.s0 ., Iree-stand age structure on Este@,.Dome,
120 4 Fajrbanks, Alaska.
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Charcoal in Ace Lake

Kurkowski et al., 2008 Can. J. Forest Res.
.s0 ., Iree-stand age structure on Ester Dome,
120 + Fairbanks, Alaska. £
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Characteristics of pre/post human fire regimes



Pre-settlement fire return interval: average 69
years (48-99 years, n = 0).

Settlement period fire return interval:
average 23 years (21-24 years, n = 2).



Pre-settlement fire return interval: average 69
years (48-99 years, n = 0).

Settlement period fire return interval:
average 23 years (21-24 years, n = 2).

Time since last Fire in Ace Lake watershed:
74 Years....
AD 2038 will exceed highest FRI over last

600 years.



How did past fire events affect the Ace Lake watershed?



1) Is silt deposition enhanced after fire?

2) Does fire affect the nature of organic
matter being laid down in Ace Lake?



1) Is silt deposition enhanced after fire?

2) Does fire affect the nature of organic
matter being laid down in Ace Lake?

3) Have C sources for algae changed in Ace
Lake?



Fire Silt ‘1,
Preceded Preceded

Silt Fire or No

[ |4

1500 1600 1700 1800 1900 2000

N

w

Silt thickness (cm)

(@)

Charcoal spikes

1500 1600 1700 1800 1900 2000
Year AD



2)The

of lake
organic

matter over

time
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3) Age of organic matter sources
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Permafrost-Lake Response to Fires: A
Working Hypothesis From Ace Lake

_——— >

Time since fire (0- ~75 years)



Permafrost-Lake Response to Fires: A
Working Hypothesis From Ace Lake

\ / Proportion of algal productivity

Terrestrial
organic
matter
delivery
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Ime since fire (0- ~75 years)



Permafrost-Lake Response to Fires: A
Working Hypothesis From Ace Lake

\ / Proportion of algal productivity

Terrestrial
organic
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Hyp: Enhanced
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Conclusions



1) Ace Lake records a precise fire history
2) Fire return intervals lowered during
settlement period.
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3) Within pre-historic FRI range today, but
not for long.
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4) Fire does not enhance lake expansion
and silt deposition



1) Ace Lake records a precise fire history

2) Fire return intervals lowered during
settlement period.

3) Within pre-historic FRI range today, but
not for long.

4) Fire does not enhance lake expansion
and silt deposition

5) A range of permafrost/lake Responses
after a fire






