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Physical Oceanographer,
4:36pm, Nov.‐18, 2014
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Figure 7. Photo documentation of plots in 2010. Numbers indicate Block number, while W indicates that the photo was taken
towards the West, and N that the photo was taken towards the North.
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Erosion of community diversity and
stability by herbivore removal
under warming

Herbivore
=
Plant‐ea9ng animal

Eric Post
Department of Biology, Penn State University, 208 Mueller Laboratory, University Park, PA 16802, USA
Climate change has the potential to influence the persistence of ecological
communities by altering their stability properties. One of the major drivers
of community stability is species diversity, which is itself expected to be
altered by climate change in many systems. The extent to which climatic
effects on community stability may be buffered by the influence of species
interactions on diversity is, however, poorly understood because of a
paucity of studies incorporating interactions between abiotic and biotic factors. Here, I report results of a 10-year field experiment, the past 7 years of
which have focused on effects of ongoing warming and herbivore removal
on diversity and stability within the plant community, where competitive
species interactions are mediated by exploitation through herbivory.
Across the entire plant community, stability increased with diversity, but
both stability and diversity were reduced by herbivore removal, warming
and their interaction. Within the most species-rich functional group in the
community, forbs, warming reduced species diversity, and both warming
and herbivore removal reduced the strength of the relationship between
diversity and stability. Species interactions, such as exploitation, may thus
buffer communities against destabilizing influences of climate change, and
intact populations of large herbivores, in particular, may prove important
in maintaining and promoting plant community diversity and stability in
a changing climate.

Post et al (2013b)
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Ecological Consequences of
Sea-Ice Decline
Eric Post,1* Uma S. Bhatt,2 Cecilia M. Bitz,3 Jedediah F. Brodie,4 Tara L. Fulton,5
Mark Hebblewhite,6 Jeffrey Kerby,1 Susan J. Kutz,7 Ian Stirling,8 Donald A. Walker9
After a decade with nine of the lowest arctic sea-ice minima on record, including the historically low
minimum in 2012, we synthesize recent developments in the study of ecological responses to sea-ice
decline. Sea-ice loss emerges as an important driver of marine and terrestrial ecological dynamics,
influencing productivity, species interactions, population mixing, gene flow, and pathogen and disease
transmission. Major challenges in the near future include assigning clearer attribution to sea ice as a
primary driver of such dynamics, especially in terrestrial systems, and addressing pressures arising
from human use of arctic coastal and near-shore areas as sea ice diminishes.

A

s one of Earth’s major biomes, sea ice not
only comprises unique ecosystems in,
on, and under the ice itself but also strongly influences patterns and processes in adjacent terrestrial ecosystems (1, 2) (Fig. 1). Sea
ice harbors an array of microorganisms, provides critical habitat for vertebrates, and influences terrestrial productivity and diversity in
the Arctic, where 80% of low-lying tundra lies
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Phytoplankton bloom in the
Southern Barents Sea
July‐19, 2003 from MODIS

Figure 1 depicts the present-day
temporal development of ice and

rim of today’s open ocean and seasonal
ice zone (F). The open, weakly stratified

ice zo
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plankton algae along a transect through
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Figure 1. Timing of ice algae and phytoplankton bloom development along a latitudinal axis of
Wassmann and Reigstad (2011)
the open water-seasonal ice zone region (ranging from 75–85°N) with long to short productive
periods in open water (70–75°N) and heavy ice-covered regions (> 73–75°N) in the European Arctic
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in earlier ice algae blooms, as more

scenario that supports large mesozoo-

regenerated production becomes longer.

light may be available. Zooplankton,

plankton (e.g., Søreide et al., 2006) and

Figure 2. Seasonality in bloom development and in downward carbon
export in present-day climate and ice
conditions (A), and a future warmer
climate with thinner ice in winter
and more melting of summer ice,
causing a widening of the seasonal ice
zone (B). The green-to-red gradient
indicates the balance of suspended
biomass from autotrophic to heterotrophic sources. The new and export
production in both scenarios is
similar because stratification limits
nutrient availability. The width and
color of the vertical arrows illustrate
the semi-quantitative magnitude
and key composition of vertically
exported organic matter. Dark green =
ice algae-derived carbon. Light green
= phytoplankton-derived carbon.
Orange and red arrows = increasing
degree of detritus (nonliving particulate organic material). Modified from
Wassmann (2011)
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