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Study area and surface air temperature trends. (A) Map of Svalbard archipelago
in the arctic North Atlantic, with location of Mosselbukta study site in northern
Spitsbergen (rectangle, enlarged in B), where long-lived encrusting coralline algal
buildups were collected in June 2016. Red arrow indicates approximate path of
West Spitsbergen Current (WSC). (B) Detailed shaded-relief map of study site
with sampling location Ellingsenodden in Mosselbukta (red asterisk). Source of
shaded-relief map: https://toposvalbard.npolar.no/. (C) Global winter surface-air
temperature trends since C.E. 1980 (linear trends in °C/decade for December-
February). Geographic locations of the Svalbard archipelago (this study, white
open circle), Newfoundland, Canada (Hill and Jones [1990] sea-ice record, blue
circle), and Labrador-Canadian Arctic (Halfar et al. [2013] algal sea-ice proxy,
black circle) are shown. Data source: http://data.giss.nasa.gov/gistemp. Credit:
Hetzinger et al. and Geology

Boulder, Colo., USA: Arctic sea-ice has decreased rapidly during the last
decades in concert with substantial global surface warming. Both have
happened much faster than predicted by climate models, and observed
Arctic warming is much stronger than the global average. Projections
suggest that Arctic summer sea-ice may virtually disappear within the
course of the next fifty or even thirty years.

Although Arctic-wide warming during the 20th century is well
documented, little is known about the response of sea-ice to abrupt
warming and it is unclear when the sea-ice decline started. Data coverage
in this region is highly restricted, with observation-based satellite data
only available since the 1970s, too short to accurately calibrate climate
models.

Limited observational records therefore hamper the assessment of long-
term changes in sea-ice, leading to large uncertainties in predictions of
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its future evolution under global warming. In the absence of instrumental
data, natural archives of environmental changes, so-called proxies can be
used to extend climate data further back in time.

In this study published in Geology, Steffen Hetzinger and colleagues
present the first annually resolved 200-year record of past sea-ice
variability from High Arctic Svalbard (79.9°N) using a newly developed
in situ proxy from long-lived encrusting coralline algae. Annual growth
and Mg/Ca ratios in this photosynthesizing benthic marine plant are
strongly dependent on light availability on the shallow seafloor,
recording the duration of seasonal sea-ice cover.

This proxy opens up a new possibility to study past sea-ice variability,
and unlike previously available reconstructions from mainly land-based
archives, it provides an annually resolved direct in situ proxy from the
surface ocean.

Due to the limited availability of instrumental data, current research
largely focuses on sea-ice decline since the late 20th century. The results
of this study provide evidence for an earlier start of Arctic sea-ice
decline at the beginning of the 20th century, not captured by shorter
observational records and land-based reconstructions.

The algae also show that lowest sea-ice values within the past 200 years
occurred from the 1980s to the early 2000s. These results may help
reduce the large uncertainties that exist among ocean model simulations,
providing a new approach for the detection and verification of long-term
Arctic sea-ice changes.

  More information: Steffen Hetzinger et al, Early start of 20th-century
Arctic sea-ice decline recorded in Svalbard coralline algae, Geology
(2019). DOI: 10.1130/G46507.1
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