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Sedimentary remains of diatoms (single-celled siliceous algae) are widely used as
proxy indicators to reconstruct past environmental conditions such as acidification,
eutrophication or climate changes in lakes (Stoermer & Smol 1999). The need to quan-
tify proxy-based reconstruction has lead to a large number of modern calibration sets
(based on the diatom record in surface sediments and prevailing environmental con-
ditions), particularly in remote regions where monitoring data records are sparse, thus
hampering a long-term assessment of environmental changes.

In subarctic Fennoscandia, several diatom calibration sets showed good prediction
ability, allowing the development of transfer functions for lake-water pH, climate-
related variables, such as ambient water temperature, air temperature or ice-cover
duration, lake depth and total organic carbon (Pienitz et al. 1995; Weckström et al.
1997; Rosén et al. 2000; Bigler & Hall 2002). However, the calibration sets were suc-
cessfully applied for paleoenvironmental reconstructions basically on a regional scale
(e.g., Bigler et al. 2002), without assessing their potential on a continental or intercon-
tinental scale.

Here, we present a comparison of diatom-inferred lake level changes in Alaska ap-
plying a regional vs. an intercontinental calibration set. The test is performed using
a sediment core from Grizzly Lake, located in the Copper River Basin, south of the



Alaska Range, a small lake (surface 11 ha, catchment 125 ha) without any major inlet
or outlet. The sediment core covers the pastc.800 years, including major changes in
climate and precipitation such as during the Medieval Warm Period and the Little Ice
Age, as evidenced by other proxies such as pollen, tree rings, glaciers and oxygen
isotope measurements (e.g., Hu et al. 2001).

The patterns of lake level changes in Grizzly Lake in Alaska are similarly recon-
structed by both a regional diatom calibration set from Alaska (Gregory-Eaves et al.
1999) and the Swedish calibration set (Bigler & Hall 2002). Whereas the trends are
similar, the regional Alaska calibration set suggests slightly higher magnitude of lake
level changes than the Swedish one.

A prerequisite for such comparison is a harmonized and compatible taxonomical res-
olution, which was achieved by determining the lowest common taxonomical de-
nominator. In this study, it included a few nomenclature adaptations only, and no
re-counting of slides was necessary.

Transfer functions were developed using weighted averaging (WA) and weighted av-
eraging partial least square (WA-PLS) regression and calibration (ter Braak & Juggins
1993), using log-transferred lake depth data. The summary statistics of the original
Alaska lake-depth transfer functions (WA with classical deshrinking) yielded a boot-
strapped coefficient of determination (r2

boot) of 0.53 and a root mean square error of
prediction (RMSEPboot) of 0.31, respectively (Gregory-Eaves et al., 1999), including
47 lakes. After taxonomical harmonization, we used WA-PLS regression and cali-
bration, and the Alaska lake depth transfer function showed similar overall prediction
abilities, i.e. an r2boot = 0.54 and an RMSEPboot = 0.28, including one WA-PLS compo-
nent. The prediction ability of the Swedish lake-depth transfer function was somewhat
weaker, yielding r2boot = 0.27 and an RMSEPboot = 0.45.

Overall, the good agreement between the two reconstructions performed with two
different calibration sets clearly demonstrates the large spatial relevance of diatom
calibration sets, under the basic assumption that ecological and climate conditions are
comparable in both regions. Similarly, this has been shown for chironomid-based in-
ferences that were compared between European and North American sites (Lotter et
al. 1999). In addition, this study may illustrate the potential of circumpolar diatom cal-
ibration sets, including for example sites from the North American Arctic, Svalbard,
Fennoscandia and Russia, leading to a common tool for reconstructing past environ-
mental changes using lake sediments in subarctic and arctic regions.
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