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PROJECT SUMMARY

Overview:
Through the unique global partnership that is the Antarctic Treaty system, the entire continent
is formally designated as a natural reserve, devoted to peace and science. To visit, and operate
in, an environment like this comes with a responsibility to do so carefully and with minimal
impact. It is thus imperative that scientists, contractors and managers operating in Antarctica
convene regularly to assess the state of the environment and delineate requirements for the
future that will maintain the pristine nature of the continent. A region of Antarctica that
is particularly vulnerable to human impact is the McMurdo Dry Valleys (MDV). This area is
the largest ice-free expanse on the continent (ice free area = 4,500 km2) and encompasses
a total area of 22,700 km2. The MDYV contains cold desert soils millions of years old, special
geological features and novel assemblages of primarily microscopic organisms. The landscape
is a mosaic of glaciers, mountain ranges, permanently ice covered lakes, ephemeral streams
and novel soil ecosystems. Materials are transported among landscape units by wind and water.
Despite the apparent simplicity, complex interactions among species and between biological
and physiochemical components occur within and between glaciers, streams, soils and lakes.
The global uniqueness of this environment has led to increased levels of scientific research
and tourism over the past decade. Given the increase in human presence, it is important to
assess routinely the impact of these activities for both ethical and scientific reasons.

Intellectual Merit :
It has been 17 years since environmental stewardship of the McMurdo Dry Valleys (MDV) has

been formally addressed. During these 17 years, research activities in the valleys have increased
exponentially and major research campaigns have been established in the Taylor, Wright, Miers,
Garwood, Beacon and Victoria Valleys. This 17 year period has seen the implementation of a

dry valleys Specially Managed Area (ASMA) and several new Specially Protected Areas (ASPAS)
in the region. Research has reached the point where we have to ask ourselves, are we beginning
to sample our own disturbances? Given the relatively long hiatus since the last environmental
assessment of the MDV, in concert with exponential increases in research activity, we propose

to convene a fourth workshop to assess the environmental integrity of the region, discuss

the success of present management strategies, and develop an international plan with which

to move forward. The workshop will include more than 40 scientists, contractors and environmental
manger to discuss environmental stewardship and scientific site integrity of the MDV. The
document that will be produced by this workshop will set the stage for environmental stewardship
in the MDYV for the next decade.

Broader Impacts :
Workshop participants have been carefully chosen to ensure gender balance and representation

from all career levels. The early career scientists will have a chance to change the way they
will work in Antarctica, allowing them to conduct research in an environment that they have
had a hand in shaping. Individuals from five countries will participate, providing a global
balance to the workshop. This international collaboration will allow the recommendations to
have global implications on the way research is conducted in the McMurdo Dry Valleys.
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Project Description

Statement of need

Through the unique global partnership that is the Antarctic Treaty system, the entire continent is
formally designated as a 'natural reserve, devoted to peace and science’. Antarctica is regarded
as the last great wilderness on our planet, still pristine with wildlife and landscapes that show
little evidence of direct human activity. To visit, and operate in, an environment like this comes
with a responsibility to do so carefully and with minimal impact. It is thus imperative that

scientists, contractors and managers operating in Antarctica convene regularly to assess the
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state of the environment and
delineate requirements for the
future that will maintain the
pristine nature of the continent.
A region of Antarctica that is
particularly vulnerable to human
impact is the McMurdo Dry
Valleys (MDV). This area is the
largest ice-free expanse on the
continent (ice free area = 4,500
km?) and encompasses a total
area of 22,700 km? (Levy 2012)
(Map 1). The MDV contains cold
desert soils millions of year’s
old, special geological features
and novel assemblages of
primarily microscopic organisms.
The landscape is a mosaic of
glaciers, mountain ranges,
permanently ice covered lakes,
ephemeral streams and novel
soil ecosystems. Materials are
transported among landscape
units by wind and water. The
biological systems in the MDV
are relatively simple; there are
no vascular plants or vertebrates
and few insects. Trophic

interactions and biogeochemical
cycles are largely limited to

microbiological populations and microinvertebrates. Despite the apparent simplicity, complex
interactions among species and between biological and physiochemical components occur
within and between glaciers, streams, soils and lakes. Recent evidence indicates that some of
the valleys possess ancient subsurface brines that may influence contemporary surface
ecosystem processes (Mikucki et al. 2015). The global unigueness of this environment has led



to increased levels of scientific research and tourism over the past decade (Priscu 2001). Given
the increase in human presence, it is important to assess routinely the impact of these activities
for both ethical and scientific reasons.

Former meetings addressing environmental management of Antarctica and the MDV

Environmental concerns from human activities on the Antarctic continent were first addressed in
the 1960’s and 1970 through proceedings of colloquia (Parker 1972) and published manuscripts
(e.g., Parker 1979) on the topic. International workshops specifically addressing environmental
management of the McMurdo Dry Valleys were convened in 1991, 1995 and 1998. A brief
description of these workshops follows:

» Wharton, R.A. (ed.) McMurdo Dry Valleys: A cold Desert Ecosystem. Report of a NSF
workshop held at the Institute of Ecosystem Studies, The New York Botanical Garden,
Millbrook, New York, 5-7 October 1991.

» Vincent, W.F. (ed.) Environmental Management of a Cold Desert Ecosystem: The
McMurdo Dry Valleys. Report of a NSF Workshop held at Santa Fe, New Mexico, 14-17
March 1995.

» Wharton, R.A. and P. T. Doran (eds.) McMurdo Dry Valley Lakes: Impacts of Research
Activities. Report of a NSF held at the University of Illinois at Chicago, 15-17 July 1998.

The general conclusion from each of these workshops has been that the environment is
extremely sensitive to human presence and special priority should be given to the protection of
scientific values and integrity of the region. This conclusion recognizes the global significance of
the McMurdo Dry Valleys as an information resource and it acknowledges the principal reason
for human activities in the valleys from the past into the foreseeable future. Protection of the
scientific values of this region also serves to protect many other values which characterize this
environment.

It has been 17 years since environmental stewardship of the McMurdo Dry Valleys has been
formally addressed. During these 17 years, research activities in the valleys have increased
exponentially and major research campaigns have been established in the Taylor, Wright,
Miers, Garwood, Beacon and Victoria Valleys. This 17 year period has seen the implementation
of a dry valley’s Specially Managed Area (ASMA) and several new Specially Protected Areas
(ASPASs) in the region (Map 1). Research has reached the point where we have to ask
ourselves, are we beginning to sample our own disturbances? Given the relatively long hiatus
since the last environmental assessment of the MDV, in concert with exponential increases in
research activity, we propose to convene a fourth workshop to assess the environmental
integrity of the region, discuss the success of present management strategies, and develop an
international plan with which to move forward. Discussion will focus on environmental
stewardship and scientific site integrity.

Approach and Organization

We propose to convene an international workshop in May 2016 at Colorado State University,
CO (USA). Invitations will be sent to appropriate members of NSF, the Antarctic support



contractor (currently ASC), helicopter support personnel, tour operators, and key scientists who
have conducted research on select components of the MDV ecosystem. The scientific
invitations will include early, mid and late career scientists, and will ensure gender
representation. The organizing committee for the workshop will consist of John Priscu (Chair-
Montana State University), Berry Lyons (Ohio State University), Peter Doran (Louisiana State
University), Diana Wall (Colorado State University), and Adrian Howkins (Colorado State
University).

The overarching objectives of the workshop will be to:

1.

2.

Outline documented and potential human impacts (including level of severity) from
various research activities in the MDV.

Determine the efficacy of the present management strategies in the MDV (e.g., Specially
Managed Areas, Specially Protected Areas, Tourist zones) and discuss potential
changes with respect to environmental protection and implementation.

Develop recommendations for management of future research and tourist activities in
the area with an emphasis on logistical requirements needed to implement these
recommendations.

Specific questions to be considered by the participants:

1.

w

9.

What is the current research and tourist “footprint” in the area, and is it affecting the
integrity of the ecosystem?

How is projected climate change in the area going to influence environmental
management decisions?

How will drones affect the environment and what rules will be placed on their use?

We now have the dry valleys ASMA with new ASPA's in place since the last
environmental review. How have these managed and protected areas provided
environmental protection to the environment?

To what level do we need to catalogue sampling sites and sites of instrument
deployment?

What are the current regulations for handling hazardous materials and are they
adequate?

Are current guidelines for the response to environmental incidents (e.qg., spills and other
releases) adequate?

What is the effect of increased helicopter use on carbon deposition and landing sites in
the MDV?

How will extended season research affect the integrity of the environment?

10. Do we need guidelines for ROV and autonomous deployments in the lakes?
11. What is the status of former sites of known pollution (e.g., Vanda Station)?

Day one of the meeting will include short presentations focusing on the status of selected
ecosystem components and the present state of management. These presentations will focus
on the overarching objectives and specific questions described above and set the tone for
ensuing discussion. To encourage input from all participants, the objectives will be addressed in
a working group format similar to that used in previous NSF-sponsored environmental



workshops on the McMurdo Dry Valleys. Two groups will be formed, each comprised of
scientists, contractors and managers with expertise in the various activities associated with
research and environmental protection in the MDV. Each Group will address the objectives and
specific questions. The groups will then meet together to discuss the individual outcomes and
develop a consensus of ideas. Writing groups will be formed to produce a draft report followed
by discussion during the last day of the workshop. This format should allow all perspective ideas
to be aired, discussed and put in writing. The Chair of the workshop will then work together with
the organizing committee, discussion group leaders, and rapporteurs to prepare a final
document for distribution in both hardbound format and as an electronic document. This report
will build upon the three previous NSF-sponsored environmental workshops. The workshop
report will also be submitted for distribution in the “LTER Network News”, “EOS”, the Committee
of Managers of Antarctic Programs (COMNAP) and the Scientific Committee on Antarctic
Research (SCAR). Highlights of the report will also be presented at the SCAR Open Science
Meeting.

Tentative Schedule

Day 1

Participants arrive; 7:30 pm, welcome social

Day 2

8:30 am Welcome and Introduction (Priscu)

8:45 History of Science Activity in the McMurdo Dry Valleys (Howkins)

9:15 Environmental Management of the McMurdo Dry Valleys (Harris)

9:45 Climate in the MDV: past, present and future (Marchant)

10:15 Break

10:45 Glaciological Research (Pettit)

11:45 Lunch

12:30 pm Stream Research Activities (McKnight)

1:00 Dry Valley Soil Research Activities (Wall)

11:15 Lake Research Activities (Doran)

1:30 Group Assignments and Charges to Participants

2:00 Break

2:30 Groups | & Il meet separately to consider the objectives 1 and 2 and questions 1
to5

5:00 Wrap Up (Priscu)

6:30 Reception and Dinner

DAY 3

8:30 am Review and Schedule (Priscu)

8:45 Groups | & Il meet jointly to consider objectives 1 and 2 and questions 1to 5

10:00 Break

10:15 Groups | & Il meet separately to consider objective 3 and questions 6 to 11

11:15 Groups | & Il meet jointly to discuss objective 3 and questions 6 to 11

12:30 pm Lunch

1:30 Produce an outline for final report

3:00 Break

3:30 Break out into writing groups

6:30 Dinner

Day 4



8:00 am Draft Reports Available

8:30 Groups | & Il meet jointly to discuss draft reports

9:30 Break

10:00 Groups | & Il meet jointly to complete draft reports

11:45 Wrap Up and Adjourn

Noon Lunch

1:00-3:00 pm Finalize Draft Report (organizing committee, discussion group leaders, and

rapporteurs)

Participants
Name Affiliation Marchant, Dave Boston University
Ball, Becky Arizona State McKay, Chris NASA Ames

1 University McKniaht Di University of
Barrett, Jeb Virginia Tech chnight, Liane | colorado
Brook, Ed Oregon State Mikucki, Jil University of
University Tennessee
Cannone, University of Morgan Kiss, L .
Nicoletta Insurbia, (ltaly) Rachael INET: LISy
Christner, Brent LSU . Portland State
Connell, Laurie University of Maine Obryk, Maciek University
Doran, Peter LSU Pettit, Erin University of Alaska
Ducklow, Hugh Lamont Doherty Pri J6R Montana State
Sugan Hila University of rees, Jonn University
gan, b Wisconsin Sletton. Ron University of

Gooseff, Michael | Colorado State ' Washington

Harris, Colin

Environmental
Research and
Assessment (UK)

Swanger, Kate

UMass, Lowell

Takacs-Vesbach,
Cristina

University of New
Mexico

Howkins, Adrian

Colorado State

Tranter, Martyn

Bristol University

University (UK)
H | University of Vick Majors, Montana State
AWes, ldll Canterbury (NZ) Tristy University
: Marine Biological ; Laval University
Hobbie, John Lals Vincent, Warwick (Canada)
Hogg, lan Uni_versity of Virginia, Ross Dartmouth College
Waikato (NZ) Voytek, Mary NASA
Howard-Williams, . Colorado State
Clive NIWA (NZ) Wall, Diana University
Kennicutt, Chuck Te.xas A&M : Welch, Kathy Thg Oh!o State
L Bristol University University
ayborn Parry, J
(UK)
University of PHI
LS, Gifahas Waikato (NZ) representative TRD
Lee, Dr. H-K KOPRI (S. Korea) ANZ TED
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VY, J08 Austin ASC Enviro 1 TBD
Lo Giudice Universita Degli ASC Enviro 2 TBD
i Studi Di Messina ASC Science rep | TBD
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(Italy) Eco Tourrep TBD
The Ohio State Artist or writer TBD
Lyjons, Berry University
Mackey, Tyler U.C. Davis
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Tursich, M.Sc. 2002; S. Konley, M.Sc. 2003; J. Mikucki, Ph.D. 2005; J. Moore, M.Sc. 2007; T. Vick,
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BUDGET JUSTIFICATION — Montana State University

F. PARTICIPANT SUPPORT COSTS: $88,525

Airfare is requested for 31 North American-based participants who do not reside in the
Denver area ($650/participant) and 11 participants that do not reside in North America
($2,500/participant): $47,650 total

On-site costs. $700 is requested for all participants. These costs include $75/d for food
per diem + $125/night for hotel for a 3.5 day duration ($75+$125) x 3.5=$700): $700 x
49 = $34,300 total

Ground transportation. $75/participant is requested for ground transportation to/from the
Denver airport ($75x49 = $3,675 total).

Coffee/light breakfast service for the duration of the workshop: $2,900

G. OTHER DIRECT COSTS: $3,500

These funds will be used to pay design and printing costs for 500 high quality color
glossy reports, and 500 glossy, full color pamphlets that highlight the recommendations
of the workshop.

H. TOTAL DIRECT COSTS: $92,025

l. INDIRECT COSTS: $910
An off campus rate of 26% has been applied to publication costs for the report.

Participant support costs excluded from the indirect cost base according to GPG
Chapter I1.C.2.g.

J. TOTAL DIRECT AND INDIRECT COSTS: $92,935
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Facilities

The School of Global Environmental Sustainability at Colorado State University will
provide a room for the meeting with ample space for all the workshop participants. This
room will be equipped with internet connectivity and audio-visual equipment for
presentations. It will have the capacity for video-conferencing with participants who are
unable to attend the meeting in person. Additional rooms will be provided for the
breakout sessions that are scheduled in the program, which will also have internet
connectivity and appropriate audio visual equipment. Xerox, fax, and scanning facilities
will be provided by the School of Global Environmental Sustainability. A local
arrangements committee is in place to take care of on-site organization, and there will be
staff support from the School of Global Environmental Sustainability to help with
planning. This staff support will assist with providing name-tags, programs, and other
necessary materials for the workshop.

The Montana State University Office of Sponsored Programs will handle the distribution
of funds required for participant support under the supervision of J. Priscu.

Space and computer facilities for all members of the organizing committee allow the
level of communication necessary to conduct planning and final report preparation.



Data Management Plan

The workshop is structured to ensure that a draft report is written before the last day. The
workshop report will include an overview of the discussions and a list of recommendations to
ensure that all nations involved remain stewards of the McMurdo Dry Valley environment. The
report will be circulated to national delegates to the Antarctic Treaty, the Council of Managers of
National Antarctic Program (COMNAP) and the Scientific Committee on Antarctic Research
(SCAR). We will work with SCAR to ensure that all standing scientific committees address the
recommendations in the final report.



