
In the Canadian Arctic, several proxy-climate records are being used to
quantify Holocene climate variability, including microfossils (pollen grains,
chironomid head capsules, diatom valves) and sediment parameters such
as biogenic and organic content. Modern datasets have been developed for
these parameters and used in modern calibration exercises. However, the
size and geographic extent of the modern-calibration set, the availability
and preservation of fossil material as well as difficulties in understanding the
relationship between fossilised organisms and their environments can all
significantly affect the resulting environmental reconstructions. In some
cases, surprising results have been generated when seemingly robust
calibration models have been applied to Arctic lacustrine sediment cores.
The status of modern datasets for pollen, diatoms, chironomids and BSi will
be discussed and applications in several cores presented. The various
proxies can be compared to serve as checks on each other.
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Ostracods
Ostracod diversity is low
in the Arctic, with only 7
species identified in 43
s i t e s ( B u n b u r y &
Gajewski, 2009). Some
taxa are cosmopolitan in
the area, whereas others
are l imi ted by ion
concentrations.

BSi & LOI
Fortin & Gajewski (2009) presented a regression
equation to reconstruct pH using %carbonate & %BSi
in a core. We found that bedrock is a major influence on
sediment LOI and BSi content, and lake water

temperature is a secondary influence.
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Chironomids

Pollen

Diatoms

Pollen data are the most
widely used proxy for
paleoclimate reconstructions
(Gajewski et a l 1995;
Gajewski 2006). Pollen
calibration data from lakes
(Ritchie et al 1987; Gajewski
1995, 2002; Gajewski et al
1995) as well as snow and ice
samples (Bourgeois et al
2001)

.

have shown that it is
possible to separate low from
highArctic regionsChironomids have wide distributions (Gajewski et al 2005;

Barley et al 2006; Fortin in prep) and are affected by
conditions within the lake as well as climate.

A dataset of modern
diatom samples from the
C a n a d i a n A r c t i c
(Bouchard et al 2004)
showed the importance
of water chemistry in
determin ing d ia tom
abundance, and also that
g r e a t l y d i f f e r e n c e
assemblages are found
i n n e a r b y l a k e s .
Taxonomic (Paull et al
2008) and taphonomic
(Gajewski 2008) issues
need to be carefully
considered.

Diatom (LeBlanc et al 2004) and
pollen (Zabenskie & Gajewski 2007)
records from a core in the middle
Arctic (JR01) show coherent
changes. When sampled at high
enough resolution, high frequency
variability, such as the Little Ice Age
and Medieval Warm Period can be
clearly identified.

Chironomid records from
northern Victoria Island
(WB01;Fortin & Gajewski
2009) also show early
Holocene maxima in
production, and high
frequency variability in
production records show
close coherence with a
site from western Victoria
Island.

Deglaciation of Northern
Canada (Dyke et al 2003).

Both n-s and e-w
differences are
seen in these
high resolution
pollen records of
the past 3000
years (Peros &
Gajewski 2009).

Diatom records have proven
difficult to interpret, with
large changes in production
and diversity in the early-,
mid- and late Holocene (e.g.
Finkelstein & Gajewski
2007, 2008)

Pollen records from several regions,
including the central Arctic (Gajewski
1995; Gajewski & Frappier 2001;
Zabenskie & Gajewski 2007) and western
Arctic (Gajewski et al 2000), including
these two records from the northwestern
Arctic (Peros & Gajewski 2008; Peros et
al subm) show long-term decreases in
temperature and pollen production.

Pollen (Peros & Gajewski, 2008) and
diatom (Podritskie & Gajewski 2007)
influx, indicative of primary production)
from western Victoria Island (KR02)
compared to the Agassiz ice core
melt% data.
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Location of
Holocene cores
from the Canadian
Arctic

Recent work has greatly expanded our knowledge of the postglacial environments of the Canadian
Arctic (Gajewski & Atkinson 2003). Multi-proxy, high-resolution analyses of several Holocene cores
document climate variability of several time scales. Geographic arrays of modern samples are
essential to permit the quantification of past environments though transfer function and modern
analogue techniques.

In the past few years, we have obtained modern sediment samples
and water chemistry information (Hamilton et al 2001) for sites
across the Canadian Arctic. In addition, a GIS-based empirical
climate model (Atkinson & Gajewski 2002; Atkinson et al 2000)
provides high resolution temperature estimates for all sites.

These samples provide the basis for the interpretation of
sediment assemblages from arctic environments. All data are
available on the Internet for paleoenvironmental reconstructions.

New lake sediment cores, with sequences spanning the Holocene, have been obtained
from several areas of the Canadian Arctic. Multi-proxy analyses, including pollen,
diatoms, chironomids, ostracods and sediment parameters have shown both
differences and similarities in interpretation. Maximum temperatures were found in most
areas immediately after deglaciation and the neoglacial cooling is seen in most proxies.
Higher-frequency variability is also identified in records sampled at high enough
resolution; transitions are coherent with those seen in ice cores and other regions.


