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Lakes are the only perennial liquid water environments in the MDV; they maintain biological activity year-
round with food webs dominated by phytoplankton and bacteria (Priscu et al.1999; Vick et al. 2013; Kong et al.
2012). Perennial ice-cover limits turbulent mixing and most lakes are strongly stratified by temperature and
salinity (Spigel and Priscu 1998). The major influences on the chemical composition of lakes are their
landscape positions and climate history (Lyons et al. 2000; Dore and Priscu 2001).
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Limno Runs

At least twice a summer lakes are visited for an exhaustive assessment of water column physical, chemical and
biological rates (a regularly updated manual detailing our sampling and analyses protocols is available here:
http://www.montana.edu/priscu/DOCS/LTER%20methods%20web%20page/Method_Manual AC_23 Feb_20
11.pdf). Given the addition of Lake Miers to our monitoring program during MCM4, we carefully evaluated
our lake monitoring activities and reduced the frequency of limno runs in the Taylor Valley lakes and have
reduced sampling efforts at Lake Hoare. We continue to conduct limno runs at Lake Bonney and Lake Fryxell.



http://www.montana.edu/priscu/DOCS/LTER%20methods%20web%20page/Method_Manual_AC_23_Feb_2011.pdf
http://www.montana.edu/priscu/DOCS/LTER%20methods%20web%20page/Method_Manual_AC_23_Feb_2011.pdf

Given our more than 20 years of accumulated limnological data and evidence of changing lake levels, we are
integrating the long-term physical, chemical, and biological data from the lakes to understand the role that
increased connectivity has on ecosystem function. These closed-basin lakes are reservoirs of history,
integrating many centuries of autochthonous and allochthonous inputs. We have recently shown that there is a
coincident change in lake heat contents and volumes (Fig. 3). There was a general loss of volume during the
cooling trend before 2001, and since then, a general increase in volume and heat content of all lakes. Mean lake
temperature trends through time suggest that the lakes are potentially receiving more water directly from
glaciers (relative to streams) as mean water temperatures cool, but heat and water mass increase.
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of the ice cover) from East Lobe Lake Bonney was
amended experimentally with material from the surrounding basin (aeolian sediment collected from the surface
of Lake Bonney, wetted sediments from the surrounding soils, Nostoc mats from ponds in the basin, cryoconite
material collected from the Canada Glacier, and stream water) to simulate increased material transport resulting
from potentially increased melt within the MDYV ecosystem. These materials were encased in 12,000 Dalton
dialysis tubing and incubated in 10 L microcosms of lakewater for 2 days to approximate a pulsed event. The
dialysis tubing ensured that only macromolecules or exudates from the materials would be leached into the lake
water microcosms. Biological productivity, biological diversity and selected chemical parameters were then
monitored in microcosms incubated over 6 days under simulated temperature and light. Primary productivity
increased in the microcosms in response to the cryoconite and aeolian treatments only, whereas bacterial
productivity responded to all treatments, and was accompanied by enhanced uptake of inorganic N and P. At
the same time, bacterial 16S rRNA gene richness initially increased in all treatments relative to the controls, but
then decreased in nearly every treatment by the end of the experiment. Changes in community composition
were largely attributed to variations in the relative abundance of members of the Bacteroidetes, Proteobacteria,
and Cyanobacteria. Data from the LakelCE experiment show that lake productivity, diversity, and community
composition can respond rapidly to increased nutrients input resulting from climate induced connectivity in the
MDV.
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