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Hypothesis

MOCM4 Activities

H1. Pulse events
(wind and melt)
increase
hvdrological and
biological
connectivity
across landscape
units

Monitoring: met stations; in sifu stream, soil, aeolian particle counters, and lake
sensors, glacier mass balance; glacial sediments/cryoconites; stream tlow; lake
level and lake ice variations; lake chemistry and biological activity; focused
sampling along environmental gradients; time-series lake sediment traps;
expansion to Miers and Garwood Valleys, aeolian traps ; soil active laver
monitoring

Experiments: surface and subsurface soil wetting experiments; lakewater
enrichment experiments; metagenomic analysis across landscapes

Modeling: valley scale mechanistic transport models that include both routing of
meltwater from the glaciers through the streams to the lakes, formation of new
wetland systems, and aeolian transport of sediment onto glaciers and lake ice
during strong katabatic wind events

H2. Summer
pulses of liguid
water produce
transient moist
habitats with
altered biological
diversity and

Monitoring: meteorological stations; i sitfi stream; so1l and lake sensors; glacier
mass balance; geochemisty/biology of crvoconite holes; soil active layer
monitoring

Experiments: surface and subsurface soil wetting experiments; lakewater
enrichment experiments; experiments to determine adaptive response of biota to
climate driven hydrology; ongoing soil stoichiometry experiments; bacteria and
invertebrate density in margin habitats; phylogeny/function via metagenomic

ecological analysis; production/respiration rates; landscape specific stoichiometry
complexity Modeling: As described for HI

H3. Increased Monitoring: As in H1 with the addition of: C:N:P ratios and metagenomic
connectivity analyses (phylogeny/function) measured on material collected over an annual

enhances rate,
variance and the
coupling of
biogeochemical
Processes Across
the landscape.

cyele in the acolian and lake traps and related to stoichiometry and phylogeny
from potential source pools (e.g., wetted soils, stream mats, lake mats);
expansion to Miers and Garwood Valleys; geochemisty/biology of cryoconite
holes

Experiments; surface and subsurface soil wetting experiments; lakewater
enrichment experiments; experiments to determine adaptive response of biota to
climate driven hydrology; ongoing soil stoichiometry experiments; biomass of
bacteria and invertebrates across landscape units, and rates of NPP and
respiration under both dryv and wet conditions and under experimentally modified
soils

Modeling: As described for H|

H4. Emergence of
wetted habitats
varies with local
geography and

Monitoring: Quickbird imagery; in situ sensors; telemetry to define locations of
new wetland habitats; mapping, image analysis of buried ice and groundwater
seeps

Modeling: As in HI but refined to include permafrost melt

history of
landscape
development.
F& A5 mEg AFA7 §HoR A3 BEAANA 243 Y=ot
HEow gk =etojde]o] HejA W3t #3ol g A2 AlF
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2011 pulse
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- New research on ecological connectivity—highlights

1) Episodic periods of high hydrologic connectivity control spatial and

temporal pattern of soil biota

2) Metacommunity dynamics in the MDV can be simulated based on

niche-based species-sorting and dispersal dynamics

3) Daily pulses of microbial mat material are transported from streams to the

lakes

4) Increased streamflow following the end of the cooling trend has driven

increases in biomass and distribution of stream microbial mat

5) Distinct microbial communities occur in major components of the MDV

landscape

6) Loss of perennial ice-cover on the lakes could occur within the next 50

years
- New proposed experiments

1) Completion of the LakelCE experiments demonstrating microbial responses

to inputs during periods of enhanced transport of water and sediment

_24_



2) Installation of the Pulse-Press soil wetting experiment

3) Collection of samples of aeolian materials to inform design of sediment on

ice experiment
- Enhancement of monitoring programs

1) Integration of historical perspectives into understanding lake level change

and species distributions of benthic diatoms

2) Continuous telemetry of met station, stream guage, and limnological

stations using a hub and spoke approach
3) Expansion of monitoring program to Miers and Garwood Valleys

4) Implementation of aeolian samples collection in collaboration with New

Zealand program

5) Development of new continuous biological monitoring and sampling
technology for lakes to potentially track wintertime processes

vE g gl ATe] HE =i g

- Carvalho et al. 2017. Defining the ecologically relevant mixed-layer depth for

Antarctica’s coastal seas. Geophysical Research Letter

- Kim et al. 2016. A Decadal (200272014) Analysis for Dynamic Bacteria in Antarctic
Coastal Ecosystem: Variability and Physical and Biogeochemical Forcings.

Frontiers in Marine Science. 3(214)

- Bowman et al. 2016. Microbial Community Dynamics in Two Polar Extremes: The
Lakes of the McMurdo Dry Valleys and the West Antarctic Peninsula Marine
Ecosystem. BioScience. 66(10):829-847.

- Fountain et al. 2016. The Impact of a Large-Scale Climate Event on Antarctic
Ecosystem Process. BioScience. 66(10):848-863.

- Obryk et al. 2016. Responses of Antarctic Marine and Freshwater Ecosystems to
Changing Ice Conditions. BioScience. 66(10):864-879.

- Boyd et al. Biological responses to environmental heterogeneity under future ocean
conditions. Global Change Biology. 22(8):2633-2650.

- Mererdith et al. 2016. Changing distributions of sea ice melt and meteoric water west
of the Antarctic Peninsula. Deep Sea Research Part II: Topical Studies in
Oceanography.

- Hobbs et al. 2016. A review of recent changes in Southern Ocean sea ice, their
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drivers and forcings. Global and Planetary Change.

- Fountain et al. 2010. Snow in the McMurdo Dry Valleys, Antarctica. International
Journal of Climatology. 30(5):633-642.

- Mikuchi et al. 2009. A Contemporary Microbially Maintained Subglacial Ferrus
“Ocean”. Science. 324(5925):397-400.

- Hodson et al. 2008. Glacial ecosystem. Ecological Monographs. 78(1): 41-67.

- Wall DH. 2007. Global Change tipping points: Above- and below—ground biotic
Interactions in a low diversity ecosystem. Philosophical Transactions of the Royal
Society B, Biological Sciences. 362(1488):2291-2306.

- Barrett et al. 2007. Biogeochemical stoichiometry of Antarctic Dry Valley ecosystems.
Journal of Geophysical Research. 112:G01010+12
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- ARC-LTER I (1987~1992): +=¢}, 3, & A #7|-¢7] Wt A+

- ARC-LTER 11(1992~1998): &}, 3, <49 top-down control,

bottom-up control A+ = 7] AEA HE

- ARC-LTER I(1998~2004): H=AeAe] 54 (84, AEsHH 223} 7]9)

3} ogE A

- ARC-LTER IV(2004~2010): e AIZte] A¥gdat Faag o

- ARC-LTER V(2011~2017): 1) 4 2 =AY

W BAE BY )1FEs 29 sel 2) 7]
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- ARC-LTER VI(2017~2023): 733 5 FeiAe] 47 RUHYS F3) 7
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- B3 AT B g3
1]
Table 1. Publications since: |
S [ ; . y 1975 1989 2005 2010
000 | O e || || #Journal Articies Publ. 579 490 266 147 |
Bl oo s e o | # Articles in Web of Science 528 450 235 235
% tatlos ot frtices FunTne 'i Sum of Citations 35,485 30,796 10,030 2,498 |
gzmg Citations of Articles Published 2010-2015 r | Citations per article 67.2 68.4 427 106
§ 1500 | ‘ h-index of library 101 97 48 48 |
£ 1000 1l Books 7 5 4 3|
e T Book Chapters 95 86 40 20
o .x.nuiul'-‘!![[,[L ] All Theses 116 87 48 29 |
1975 1980 1985 1990 1995 2000 2005 2010 2015 MS }Pth gg ig g 130 |
YEAR
Figure 2. Citations of ARC LTER publications per year BS 15 15 12 11 |
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- Shaver et al. 2013. Pan Arctic modelling of net ecosystem exchange of COZ2.
Philiosophical Transactions of the Royal Society B. 368:20120485

- Gough et al. 2012. Above-and belowground responses of arctic tundra ecosystems to

altered soil nutrients and mammalian herbivory. Ecology. 93:1683-1694.

- Sistla et al. 2013. Long-term warming restructures Arctic tundra without changing
net soil carbon stroage. Nature. 497:615-618.

- Mack et al. 2011. Carbon loss from an unprecedented arctic tundra wildfire. Nature
475:440-443.

- Pearce et al. 2015. Recovery of arctic tundra from thermal erosion disturbance is
constrained by nutrient accumulation: a modeling analysis. Ecological Applications.
25:1271-1289.

- Cory et al. 2013. Surface exposure to sunlight stmulates CO2 release from permafrost
soil carbon in the Arctic. PNAS. 110:3429-3434.

- Crump et al. 2012. Microbial diversity in arctic freshwaters is structured by
inoculation of microbes from soils. International Society For Microbial Ecology
Journal. 6:1629-1639.

- Kendrick and Huryn 2015. Discharge, legacy effects and nutrient availability as
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river. Freshwater Biology. 60:2323-2336.

- Daniels et al. 2015. Benthic community metabolism in deep and shallow arctic lakes
during 13 years of whole-lake fertilization. Limnology and Oceanography.
60:1604-1618.

- Budy and Lueke 2014. Understanding how lake populations of arctic char are
structured and function with special consideration of the potential effects of

climate change: a multi-faceted approach. Oceanologia. 176:81-94.
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- Charting progress™= 4GHAIZ T4

-1gA A= 7 Fopd  XAE ol FoAEdH, Y 7 % (Marine
Environment Quality -MEQ), 3l Y W 3}e} 7] $((Marine Processes and Climate
-MPC), 3l e AR vgst AE F(Marine Habitats  and

Species—MHS), %o 7 44 (Marine Fish and Fisheries—-MFF)¢] 47}%]
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<Charting progress ¥} - 2¢-A >

Table 5.1: Main kswes for each region®

Region 1. MorthSea|Z Southem 3. Eastern |4, Channel 5. frish Sea |6, Western | 7. Scoftish | 8 Scoftish |
Morth Sea  English | and Scotland | Continental | Offshare
[Channal | Approaches | |

Sedimentary and

Coastal Erosion
[ -
* Soa also Map (Figure 5.2). B comsidered important issue per region
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» Australia » Canada

» China - Taipei » Colombia
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» Maxico » Namibia
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» Brazil » Czech Republic

» Costa fica » Korea
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» Mangalia » Lkraing

» South Africa » Vaneniela

» Uniled States
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