Glacial influences on sediment availability and climate reconstruction
based on a comparison of varve and tree-ring records
from Mirror Lake, Northwest Territories
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Instrumental climate records are often temporally and
spatially limited, especially in remote locations

Proxy (indirect) climate records can extend the instrumental
climate record

- -e.g.; tree rings-and-annually-laminated (varved) lake sediments
Each proxy is subject to non-climatic and climatic influences

Using multiple types of proxy records can not only aid in
reconstruction verification but can also identify parts of
records with strong non-climatic influences (weaker climate
signals)
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- proxumlty.of msfrumenta1 records not only to developa ———
1 long-term climate record for the study area but, more

importantly, to explore the S|m|Iar|t|es and dlfferences
betweenthe records~— -

— — —— — — — — — —

;-”-vldenttfy e'Ffec’rn:zLI methodczlogyfor compatmg-proxymconds*f —

. Examine causes for dlscrepan0|es between the records
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A Tungsten meteorological
station

A Flat River gauging station
@« Glacier




IVI'ETHODS

7 Lake sediments:
. ’@ —— - Field: Five surface and two Iong (up to 2 m) cores collected from
‘ Mirror Lake in August 2002
. Laboratory: Subsampling for thin sections and "3’Cs and density
measurements
. Varve thickness measurements from thin sections (resolution:
oA i i - — - — - —
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|« Tree rings:
- Field: Cores collected from 13 to 25
trees at each of three sampling sites -
“near treeline in the Mirror Lake
Ao Re e ——————— e

- Laboratory: Ring width measurements
(resolution: 0.001 mm)

- Ring width series detrended to account
for age and SIze trends
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JULY MEAN TEMPERATURE RECONSTRUCTIONS
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Reconstructed July
mean temperature (°C)
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CACTAL INELUENCES ON" VARVES

Proglacial varve series typically contain melt season
temperature signals, in addition to variability due to non-
climatic influences (primarily glaciers)

Prolonged periods (i.e., up to the centennial scale) with
decreasing sedimentation can indicate stagnhant ice
(Leonard, 1985)

- Minimized erosion, reduced meltwater due to less ablation

Increasing varve thickness trends
indicate periods of rapid advance or
retreat

- Increased erosion, increased sediment supply s N

Reduced sedimentation in Mirror Lake 4
during the 1800s may represent a high ice
stand, possibly the Little Ice Age
maximum in the study area




GLACIAL lNFLUENCES (CONTINUED)
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SONCILUSIONS

+ Despite limited high-frequency correspondence, the varve and
tree-ring series had good low-frequency correspondence

The July mean temperature reconstructions showed:

- 1700s: decadal variability about the mean

- 1800s: cold period at the beginning and mean to below -mean
temperatures throughout rest of the century

- -First half of the1900s: decreasing temperatures from late 1800s to
———early 1900s followed by discrepancies in records until ~1940 after —
which both records show increases

- Last half of the 1900s: above-mean temperatures with the varve
reconstruction showing substantial warming after AD 1983

Glacial influences on varve record
during 1800s likely led to
underestimated temperatures
during this century

Little Ice Age high ice stand is
inferred during the 1800s, along
with glacier advance periods from
the 1300s to 1450 and AD 1600 to
1650




e No smgle proxy record can be accepted uncrltlcally ‘ — — —
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“ prior to developing climate reconstructions can aid in
identifying departures between the records, indicating t|mes

when one proxy record may have been strongly |anuenced
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Contact:

Ojdt@glink.queensu.ca
for more information
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