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Executive Summary 
 
The Byrd Polar Research Center is a world-class research organization within The Ohio State 
University (OSU) devoted to conducting multi-disciplinary investigations of polar and alpine 
processes and their role in the global climate system across a vast range of time and space scales.  
The global scope of the Center’s activities continues to expand.  The Center plays a very active role 
in the academic mission of the University through the training of graduate and undergraduate 
students by providing opportunities to participate in field programs, conduct laboratory analyses, and 
prepare theses and dissertations under the direction of outstanding scholars in their area of specialty.  
The OSU Academic Plan states that “great research universities typically house a number of 
nationally prominent research centers that flourish outside traditional disciplinary boundaries.”  The 
Byrd Polar Research Center is one of only a few truly interdisciplinary centers at OSU.  The 
scholarly contributions of our scientists and staff are highlighted throughout this report and attest to 
BPRC’s numerous contributions to OSU’s stature as a major public research university. 
 
To capitalize upon the tremendous potential that resides in the Center and to facilitate growth over 
the next decade, a number of key issues must be addressed.  These are listed below in bullet form, 
but the details of each issue are provided in the document. 
 
• Scott Hall, home of the BPRC, requires both substantial renovation to improve the basic 

infrastructure as well as major expansion to accommodate the laboratory facilities and new 
personnel essential for future growth in our research activities. 

• The Center is the ideal organization to be a leader in the Environmental Science Initiative at Ohio 
State because of its long and successful history of interactions with many academic units on 
campus and its demonstrated performance in multi-disciplinary studies of environmental issues.  
Six Center-wide research initiatives are articulated in this report that could serve as a basis for 
action. 

• The addition of scientists with different but complementary disciplinary training would help 
BPRC take advantage of future funding directions and new opportunities.  These are outlined in 
this document. 

• When appropriate, seed funding should be provided to allow the Center to initiate research 
activities in promising new areas. 

• The Center has tremendous “untapped” potential for educational outreach and service to a wide 
audience, locally, nationally and internationally. Seed funding is needed to initiate an educational 
outreach component to the Center that should become self sufficient within 3 to 5 years. 

• The Glacier Dynamics Group has a long and distinguished history of research but the untimely 
passing of Professor Ian Whillans has left a faculty void that now threatens its continued 
existence. A faculty member in the Department of Geological Sciences is urgently needed to 
provide intellectual guidance and student mentoring.  This faculty position is a potential target for 
a new Academic Enrichment proposal (Section 2.3).   

• A mechanism must be developed to assist in retaining our most productive soft-money fulltime 
research staff and in attracting new young scholars to the Center.  A system is needed to build 
long-term salary support for these individuals. Further they are a grossly underutilized resource 
for the University and should have the opportunity to play a much more active role in the 
academic life of the University and to be compensated for their contributions.

 
Ohio State has set the goal of moving into the top-tier of America’s public research universities 
and is now making strategic investments its academic and research programs. The academic plan 
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highlights that research centers, such as the BPRC, that flourish outside disciplinary boundaries 
are critical to fulfilling the academic mission because these units “initiate cutting-edge research 
and educational opportunities that are oriented around important problems rather than 
disciplines.” The plan notes that “Strong multi-disciplinary and interdisciplinary centers help 
attract and retain exception faculty and attract and retain to graduation talented graduate students.  
Many of the major research opportunities of the future, particularly in the international arena, 
will require such multidisciplinary institutes and centers.”  Ohio State already has an 
internationally recognized multi-disciplinary center with faculty and scientific staff eager to 
further expand their horizons to address some the most pressing environmental issues facing us. 
The materials presented in this report confirm that the peer reviewed scholarship, extensive 
educational contributions and the national and international reputations of BPRC scientists are as 
stellar as those found in most of the University’s top departments.  However, to meet the lofty 
goals of our strategic plan and thereby move OSU’s Academic Plan forward, the University must 
soon make a strategic investment in the Byrd Polar Research Center’s personnel, infrastructure 
and equipment as outlined in this document. 
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1 Overview of Byrd Polar Research Center 
1.1 Mission of the Byrd Polar Research Center (BPRC) 

The mission of the Byrd Polar Research Center is to conduct multi-disciplinary research, offer 
enhanced educational opportunities, and provide outreach activities that build and strengthen The 
Ohio State University’s (OSU) programs in Polar Processes, Earth System Sciences and 
Environmental Sciences.  The mission is met by providing research facilities and expertise 
complementary to those in OSU’s academic departments and by offering a unique 
interdisciplinary perspective of the Earth, with emphasis on its polar and alpine regions. 

1.2 Brief  History of BPRC 

BPRC was established in 1960 as the Institute of Polar Studies (IPS) and changed its name in 
1987 with the acquisition of the papers of Admiral Richard E. Byrd and the establishment of the 
Byrd Fellowship.  The primary motivation for forming the Institute stemmed from the increased 
interest in studies of the polar regions that resulted from the International Geophysical Year 
(IGY, 1957-1958).  While prior to that time, various groups at OSU had been involved in 
contract research for the U.S. Army in Greenland, the abundance of new data resulting from IGY 
and the ensuing International Geophysical Cooperation (IGC, 1959) prompted the need to  
establish a data reduction and archiving center.  With continued scientific research in polar 
phenomena, and the growing significance and opportunities for polar research, it became 
apparent that a research organization devoted to polar investigations was needed. 

 
After 42 years of research excellence, BPRC is considered one of the premier polar and alpine 
research centers in the world.  Over the years the scope of research at the IPS/BPRC has 
broadened significantly from the early focus on geology, glaciology and biology to encompass 
geological sciences; glaciology; paleoclimatology; meteorology; remote sensing; oceanography 
and environmental geochemistry.  These scientific foci are complemented by a very active 
archival research program.  The Center continues to evolve from an organization orientated 
toward high latitude processes to one with high latitude strengths and a global perspective. The 
Center was last reviewed in March 1996.  The summary of the review findings and the results of 
the committee’s recommendation are provided in Appendix 1. 

1.3 BPRC Membership and Staff 

The Center is an internationally recognized research facility and a leader in interdisciplinary 
environmental research at OSU with over 22 research scientists/faculty that have grants and 
contracts through the Center and over 30 other scientists/faculty who actively participate in other 
Center initiatives and activities (see Table 1). The scientists/faculty represent six departments 
and four colleges at OSU and the curricula vitae for scientific personnel are included in the 
accompanying material.  BPRC has only 2 full-time administrative support staff, a graphics 
illustrator, a senior instrument maker, a librarian who maintains the Goldthwait Polar Library, a 
Systems Manager (50% FTE) and a part-time student clerical assistant. 
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Scientists at BPRC are among the leaders in their respective fields as attested by their scholarly 
publications, positions on key national and international advisory boards and panels, and other 
professional recognition.  The principal research thrusts at BPRC include: 
 
• reconstructing and understanding past climatic and atmospheric conditions through the 

analysis of chemical and physical constituents preserved in ice cores recovered from polar, 
temperate and tropical regions; 

• measuring,  monitoring, and modeling polar atmospheric circulation; 
• remotely sensing terrestrial ice-covers; 
• modeling and understanding the dynamics of large ice sheets; 
• geophysical exploration of polar ice sheets and underlying lithosphere; 
• analyzing marine sediments to extract the history of global-scale glaciation; 
• reconstructing the geological evolution of Antarctica from the rock and fossil record; 
• measuring, monitoring and modeling polar terrestrial ecological systems;  
• global environmental geochemistry; 
• understanding the controls on coastal zone sediment transport; 
• sea level rise and geodetic measurements; 
• Antarctic environmental policy and management; 
• polar exploration history 
 
In addition, BPRC continues to maintain a very active archival program featuring not only the 
collection of Admiral R. E. Byrd but also materials from Sir Hubert Wilkins, A.H. Waite, Jr. and 
F.A. Cook, among others.  BPRC was selected to host the U.S. Polar Rock Repository facility for 
which ground will be broken in the next few months.  This facility will serve as an archive for 
sample collections from Antarctica and the Arctic obtained by U.S. Earth Scientists over the past 
40 years and it will provide an important service to the geological sciences community in the 
future.  The BPRC ice core freezer facility houses the world’s only extensive collection of 
tropical ice cores, as well as many polar ice cores, collected over the last three decades.  

1.4 BPRC’s relationship to Departments and the University’s Academic Mission 

Currently PIs at BPRC fall into three basic categories: 
 

• tenure track faculty with departmental affiliation, but housed in their own departments; 
• tenure track faculty with departmental affiliation, but housed at BPRC; 
• research scientists that are supported solely through grants and housed at BPRC 
 
In addition we have a PI tenured in the Department of Geological Sciences research facilities in 
both BPRC and the Department. 

 
Through the years, IPS/BPRC has had productive relationships with the academic departments.  
IPS was originally housed with the Department of Geological Sciences for 30 years until the 
renovation of Mendenhall Lab necessitated the move to west campus.  The synergy between the 
departments and Center has been mutually beneficial.  The continued growth and development of 
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research projects at BPRC is closely tied to the vision and needs of the departments (i.e., 
Geological Sciences, Geography, and Civil & Environmental Engineering and Geodetic 
Science).  Such growth has been exemplified by the funding of an Academic Enrichment 
proposal in collaboration with the Departments of Geography and Geological Sciences.  This 
resulted in the appointment of David Bromwich to the faculty of Geography and new (as yet 
unfilled) position for an isotope geochemist in Geological Sciences.  In 2001 BPRC and 
Geography were funded for a new initiative entitled, “Glacial Assessment and Research with 
Emphasis on Both Physical and Human Dimensions.” This will add a tenure-track faculty 
appointment in Geography (now being advertised), a senior glaciologist (50% FTE) at BPRC and 
a number of postdoctoral positions (Section 2.10.2). Other recent examples of BPRC’s 
involvement in academic activities include the development of a freshman research seminar 
dealing with global climate and environmental change to be taught in the Department of 
Geography, and the conversion of the Goldthwait Polar Library holdings on-line via OSU’s 
OSCAR (Ohio State Catalog of Automated Retrieval) and participation in OhioLink.  BPRC PIs 
continue to advise graduate students in various departments and they routinely include 
undergraduate students in their research programs (39 over the past three years).  Our strategy is 
to continue to maintain and strengthen our close ties and affiliations to the departments.    

1.5 BPRC Infrastructure/Facilities 

BPRC has been located in Scott Hall on The Ohio State University’s West campus since 1990.  
Scott Hall (30,953 sq. ft.) was built in 1972 as a freshman level general classroom building.  
Because it was not built for research activities, it has been partially refitted and remodeled 
throughout its tenure as the home of BPRC.  Although these modifications have enhanced our 
overall ability to conduct research, the building is currently lacking in many important aspects.  
For example, computer intensive activities are generally conducted in rooms originally designed 
for offices or bulk storage, and hence they lack the proper storage environment for digital data, 
appropriate electrical service or the facilities for networking computers.  Environmental control 
of sensitive computer equipment has also become a serious problem in the past few years. In 
order to take advantage of future developments in computer capabilities and enhance data 
exchange, the existing computer wiring also needs to be updated.  The building has been plagued 
by heating/cooling anomalies and roof leaks.  Ice core storage and processing facilities were also 
an “add-on” to the original building and are in need of an upgrade.  The outside doors of the two 
main deep freezer units do not fit properly resulting in wasted energy and the continuous buildup 
office that freezes the doors shut. The roof in one cold workroom leaks and water pours in along 
the front of the cold workrooms (where they abut the building) with each heavy rainstorm.  In 
addition numerous agency-funded workshops and international conferences are held in Scott 
Hall every year (Appendix 8). The conference areas are greatly in need of remodeling. 

1.6 Center Governance 

The BPRC is governed and operated under the Vice President for Research, with the sanction of 
the President and Board of Trustees, and is administered by a Director and service staff including 
an administrative associate, a librarian, and technical staff.  Initially, membership in the Institute 
included any member of the Ohio State teaching faculty who supervises, advises regularly on, 
consults for, or is a principal investigator of, any polar research project, and any full-time 
principal investigator who possesses the Master’s degree or equivalent.  Subsequently, in April, 
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1970, it was believed that this definition of membership in terms of criteria regarding teaching 
faculty, research scientists, etc., was unnecessary, and it was decided that membership may 
include any member of The Ohio State University staff, faculty, and student body and off-
campus Institute affiliated personnel at the discretion of the Administrative Board. 
 
The Executive Committee was established in 1996 to replace the Administrative Board, 
recognizing the multidisciplinary nature of research being conducted at the Center.  Each of the 
major research groups is represented on this Committee (currently nine members) which advises 
the Director on policy matters concerning the Center. 

1.7 Summary of BPRC Accomplishments 

In the past six years, principal investigators at BPRC have averaged $4.0M in extramural 
research funds annually (Appendices 2 and 3).  These monies have been derived primarily from 
the National Science Foundation (NSF), National Aeronautics and Space Administration 
(NASA), and National Oceanic and Atmospheric Administration (NOAA) (Appendix 4).  From 
1999 through 2002, BPRC members collectively averaged 95 publications per year, including 
numerous papers in Science and Nature, as well as in other top specialty journals (Appendix 5).  
Student numbers and Byrd Fellows are tabulated in Appendices 6 and 7, respectively. 
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2.1  Environmental Geochemistry 

Environmental                     
Geochemistry 

 

Environmental research has diversified over the 
history of the Byrd Polar Research Center. Today 
the environmental research conducted at Byrd 
Polar Research Center occurs in a manner that 
treats the Earth as an integrated system. 
Anthropogenic perturbations of geochemical 
cycles have dispersed chemicals on a global space 
with impacts observed as far away as the polar 
regions. 
 

 
Scientists at the Center are involved in the fate and 
transport of nutrients, trace elements and organic 
compounds both within and between various 
environmental compartments such as air, water, 
sediment, ice and biota. The scale of these 
investigations varies from the molecular level to 
the watershed scale and even to the global scale. 
 
Initially much of the environmental geochemistry 
research at Byrd Polar Research Center was 
focused on the polar environment because these 
ecosystems, both Arctic and Antarctic, are among 
the most pristine and fragile on the planet. Today, 
the environmental geochemistry studies being 
conducted by Center researchers also take place in 
low- and mid-latitudes. In polar environments, the 
group’s environmental geochemical  research 
includes the biogeochemical studies at the 
McMurdo Dry Valleys Long-Term Ecological 
Research site in Taylor Valley, Antarctica (Lyons), 
the investigation of the impact of light on the fate  
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of persistent organic pollutants in Arctic surface waters (Chin), the biogeochemical cycling of 
dissolved organic matter in coastal Antarctic ponds (Chin), controls on chemical weathering in 
polar environments (Lyons), the biogeochemistry of the coastal waters of Antarctica (Berkman) 
and the interdisciplinary study of climate-ecosystem interactions along the latitudinal gradient of 
Victoria Land, Antarctica (Berkman and Lyons). At low and mid-latitudes, investigations include 
the geochemistry of weathering in alpine watersheds in New Zealand and Taiwan (Lyons and 
Carey), the transport of organic carbon from alpine watersheds (Carey and Lyons), the 
geochemical dynamics of mercury in rivers (Lyons), and groundwater/surface water interactions 
in alpine lakes such as Issy-Kul, Kyrgyzstan (Carey and Lyons). Although much of the earlier 
research of the Byrd Polar Research Center Environmental Geochemistry group dealt with 
pollution-related issues, today the group’s research interests range from the fate of 
anthropogenically introduced persistent organic chemicals and mercury to the role of geological 
and biological processes on the distribution and transport of most elements in the periodic table. 
The group has also become very interested in the role of landscape modification from both 
human and geologic causes on the distribution of carbon, nitrogen and other elements on the 
surface of Earth, as well as the long-term fate of water resources in alpine and polar regions.  In 
addition to these scientific activities, Berkman’s research includes the application of information 
technology to international environmental policy, especially as it relates to the Antarctic. 
 
Byrd Polar Research Center Environmental Geochemistry Strengths 
 
• The Environmental Geochemistry group has well established relationships and scientific 

collaborations within our (Carey, Chin and Lyons) home department, and with EMSI, 
MARC, and the Environmental Sciences Graduate Program. In addition, the group members 
have strong national and international collaborations. For example, Chin has close 
collaborations with Swiss and German research institutes, Carey with New Zealand and 
Taiwanese scientists and Berkman with New Zealand, Italian and Japanese scientists working 
in Antarctica. As lead PI of the McMurdo Dry Valleys LTER, Lyons has been a leader, both 
in Antarctic ecosystem science and as a representative to the U.S. National LTER Network 
Coordinating Committee.  

• These researchers’ collective programs are widely recognized. Lyons and Chin have served 
as editors of journals including Contaminant Hydrology, Water Resources Research, Applied 
Geochemistry, Chemical Geology, Aquatic Sciences, Ground Water, and Environmental and 
Engineering Geoscience. Carey recently served as the Geological Society of America’s 2001 
Annual Meeting Technical Program chair for the Hydrogeology Division and as a member of 
the advisory board for DOE’s National Institute for Global Environmental Change Southeast 
Regional Center.  Berkman was selected as an Erksine Fellow at The University of 
Canterbury, New Zealand for 2001-02. 

• The Environmental Geochemistry group has had a history of participating in interdisciplinary 
research programs and working with a broad range of biological, physical and social 
scientists. For example, Chin is one of the co-PIs and a group leader of the photochemistry 
project in the NSF-sponsored EMSI program here at Ohio State; Lyons is the lead PI of one 
of the Antarctic LTER sites. 

  
• The Environmental Geochemistry group has focused research interests in polar regions, but   

maintains a global perspective on environmental geochemistry research. 
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• The Environmental Geochemistry group members individually have productive histories of 
extramural funding. Agencies which have funded their research include NSF, DOE, Sea 
Grant, EPA, USDA, NATO and NOAA. 

• The Environmental Geochemistry group has expertise in the environmental geochemistry of 
both inorganic and organic compounds. 

 
Strategic Plan for the Environmental Geochemistry Group 
 
Major scientific questions for the next 5 years: 
 
• What are the fate, transformation mechanisms, and rates of pollutant transformations in 

freshwater aquatic environments? 
• How is the global hydrologic cycle influencing and being influenced by global climate 

changes? 
• What is the relationship between physical and chemical weathering in alpine and polar 

landscapes? 
• What effect will sea level rise have on coastal water resources? 
• What impact does anthropogenic pollution have in polar ecosystems? 
• What impact does climate change have on polar aquatic ecosystems? 
• What is the role of subsurface hydrology on water and chemical transport in polar 

environments? 
 
Geochemical and hydrogeological studies at the landscape-scale require are enhanced through 
the use of remote sensing data. Developing linkages with the remote sensing group will 
strengthen and enhance the Byrd Polar Research Center’s research in Environmental 
Geochemistry. 
 
Resources needed 
 
What resources will the Environmental Geochemistry group need to address these scientific 
questions? 
 
• Continued good will, collaboration and access to outstanding graduate students from our 

home department and the Environmental Sciences Graduate program. 
• Hiring of a stable isotope geochemist by the Department of Geological Sciences (through the 

Academic Enrichment Program). 
• Hiring of a surface environmental geochemist by the Department of Geological Sciences 

(through the Environmental Sciences Initiative). 
• Continued acquisition of new instruments (e.g., CN analyzer, TOC/N analyzer, gas source 

mass spectrometer for stable isotopes of H, O, S, C, and N in aquatic samples, an 
electrospray mass spectrometer) 

• The 10-year agenda for Environmental Research and Education at NSF emphasizes the 
integration of the biological sciences with the geochemical sciences. We strongly urge the 
hiring of a microbial ecologist or biogeochemist with research interests in polar ecosystems. 

• Better coordination among the environmental chemistry, geochemistry, and hydrology 
programs and groups at OSU. 
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• Enhanced linkages and cooperation with the Byrd Polar Research Center remote sensing 
group. 

• Enhanced linkages between Byrd Polar Research Center and units at OSU involved with 
environmental policy. 
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Geological Sciences at BPRC: 
Lithospheric processes and their linkages to the oceans, climate, and life on Earth 

 
INTRODUCTION 
Geological science research at BPRC encompasses the disciplines of tectonics, stratigraphy, 
paleoclimatology, paleoceanography, paleontology, geodynamics, geophysics, and remote 
sensing. Our interdisciplinary projects, largely based in the Arctic and Antarctic regions, address 
air-sea interactions (ENSO, NAO, sea ice cycles), ice sheet-ocean interactions (ice sheet 
advance/retreat and global sea level change, ice shelf collapse), ice sheet-bedrock interactions 
(post-glacial rebound and ice mass balance, geological controls on ice dynamics, glacio-
seismotectonics), and lithospheric processes (magma evolution, transport and emplacement, plate 
motions). We study the origin and evolution of the Antarctic continent, and its continuing role in 
influencing ocean and atmospheric circulation, ice sheet stability, and polar biotas. In the 
Northern Hemisphere, our focus is on the Quaternary history of the Arctic Ocean, a bell-weather 
of climatic change. We use a wide spectrum of geologic records, from the Precambrian to the 
modern, to examine the full temporal range and amplitude of the fundamental processes driving 
global change. 

 
SCIENCE OBJECTIVES 
The following sections highlight the governing questions and major objectives of BPRC 
geological research programs. 
 
History of Global Change 
 
Investigators: R. Askin, S. Brachfeld, A. Grunow, L. Polyak, L. Krissek, P. Webb  
 
Global change research at BPRC involves the construction and interpretation of records of air-
sea-ice-continent interactions over timescales of decades to eons. Major questions include: 
 
• What are the natural periodicities, amplitudes, and spatial phase relationships of global 

environmental variability? 
• What is the cause of climate and ocean variability at sub-Milankovitch frequencies? Are 

these high frequency oscillations persistent back through time? 
• What is the response of the Arctic Ocean, Antarctic Ice Sheet, and the Southern Ocean to 

global warming? 
• What is the relationship between tectonic processes (e.g., uplift, weathering and erosion of 

continents and consumption of atmospheric CO2) climatic variations, and the onset of 
continental glaciation? 

• What were the paleogeographic-paleoclimatic conditions and biological responses during 
Gondwana’s transition from Paleozoic icehouse to greenhouse conditions, and subsequent 
evolution through Gondwana’s break up? 

• What were the dynamics of the Cenozoic greenhouse to icehouse transition, and Antarctic ice 
sheet evolution? 

• When and how did the present polar biotas evolve, and what role did Antarctica have in the 
evolution of southern temperate biotas? 
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L. Polyak and S. Brachfeld investigate Quaternary through modern climate variability in the 
polar regions utilizing ship-based sediment coring capabilities. Research cruises aboard the RVIB 
Nathaniel B. Palmer (NBP99-03, NPB00-03, NBP01-01) have recovered high-resolution 
sedimentary sequences from the Antarctic margin that reveal decadal, century, and millennial-
scale periodicities in biological productivity and ice-rafting, as well as catastrophic events such 
as ice-shelf collapse. These records are used to assess natural versus human-induced 
environmental variability in the Antarctic, to understand ice sheet and ocean responses to high-
frequency forcing, and to contribute to building a global picture of high-frequency processes 
operating during the Holocene. Similarly, data obtained in research cruises in the Arctic provide 
information on recent natural variability in this climate-sensitive region, in particular on Arctic-
Atlantic and Arctic-Pacific interactions and on the history of the hydrologic cycle. 
 
Stratigraphic drilling to obtain records of climate, ice sheet and tectonic history through the 
Cenozoic (Askin, Krissek, Webb, Wilson) is elucidating the relations between ice sheet 
development and dynamics and tectonically-driven surface changes (Transantarctic Mountains 
uplift, rift basin subsidence). Biodiversity changes and evolutionary trends of the terrestrial 
vegetation and marine biotas (Askin, Webb) help in determining environmental change through 
the Cenozoic. Understanding the evolving Transantarctic Mountains structure and landscape 
record (Elliot, Wilson) in the late Cenozoic and at present is helping to unravel the role of 
neotectonic deformation, volcanism, glacial, and other erosional processes in shaping the modern 
landscape. 
 
Askin and Grunow are investigating the palynologic, paleoenvironmental and tectonic conditions 
recorded by Permian to Middle Triassic strata in southern Victoria Land (SVL) and the Darwin 
Mountains (DM). Despite a high latitude position, sedimentary successions in SVL and DM 
record a change from Lower Permian glacial deposits to widespread Upper Permian and Triassic 
coal measures to organic-poor sediments and redbeds suggestive of a change from a colder to a 
warmer-than present world climate, marking a transition from an icehouse to a greenhouse 
world. 
 
Stratigraphic and chronologic control on global change processes 
 
Investigators: R. Askin, S. Brachfeld, L. Polyak, P. Webb 
 
Practical application of global change data depends on understanding the timing and rates at 
which processes operate. BPRC personnel are involved in the development of correlation and 
dating tools, including: 
 
• Development of a Quaternary “reference stratigraphy” for the Arctic Ocean 
• Development of geomagnetic paleointensity as a long-distance, millennial-scale correlation 

and dating tool 
• Refinement of Antarctic terrestrial and marginal marine stratigraphy as a framework for 

global change studies, and for linking the Antarctic with mid to low-latitude records 
 
Progress in Arctic paleoclimatic studies is hampered by the lack of a reliable chronology for 
Quaternary sediments in the Arctic Ocean. Polyak and Brachfeld are currently addressing this 
stratigraphic problem by developing a synthesis of geomagnetic paleointensity measurements 
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with litho- and biostratigraphic data from the Western Arctic (Chukchi region). Results will be 
compared with data from other parts of the Arctic Ocean to establish a circum-Arctic 
stratigraphic framework. 
 
Brachfeld is developing geomagnetic field paleointensity as a long-distance, millennial-scale 
correlation and dating tool. Geomagnetic field paleointensity variations are being reconstructed 
from high-resolution sedimentary sequences from the Arctic and Antarctic regions to identify 
globally correlative features that are 2000-5000 years in duration that can serve as stratigraphic tie 
points, and allow the importation of absolute ages to the poles via correlation with a 
paleointensity reference curve. 
 
Askin is currently refining the Permian to Jurassic Antarctic terrestrial palynostratigraphic 
framework, providing age control for some geodynamics projects (e.g. Ferrar extrusives), and 
elucidating the patterns and timing of evolutionary and biodiversity changes in Antarctic 
Cenozoic floras. 
 
Geodynamic Processes 
 
Investigators: B. Csatho, D. Elliot, A. Grunow, R. von Frese, T. Wilson 
 

BPRC geoscientists organize, direct, and participate in terrestrial, marine, airborne, and satellite 
campaigns to better understand the processes governing the past, present, and future tectonic 
development and physical properties of the lithosphere. These programs generate critical data for 
evaluating the interactions and feedbacks between the lithosphere, hydrosphere, biosphere, and 
atmosphere. In particular, the Antarctic continent has been the keystone of supercontinents that 
periodically assembled and dispersed throughout earth history.  Unraveling these supercontinent 
cycles is fundamental to understanding the solid earth processes that govern the mode and tempo 
of tectonism on Earth.  The evolving configurations of these supercontinents exerted 
fundamental controls on ocean basin volumes, paleogeography of landmasses and oceans, and 
landscape change, each of which in turn influence evolving climate conditions on Earth. 
Antarctica and Greenland form the lithospheric cradles for the great continental ice sheets.  
BPRC geological research is focused on understanding the geodynamic processes of continental 
evolution and their links with climate and ice sheet evolution, including:  

• Monitoring neotectonic processes such as active uplift and subsidence, isostatic rebound, 
volcanism, and their impact on global climate, sea level change, and ice sheet evolution and 
dynamics 

• Understanding the link between crustal boundaries developed during Gondwana 
assembly/breakup and ice-sheet nucleation and dispersal patterns 

• Determining the influence of changing ice mass loads on the stress and strain regime in the 
lithosphere and on rates and volumes of magmatism 

• Understanding the eruptive processes in large igneous provinces associated with Gondwana 
fragmentation 

• Understanding the duration, emplacement mechanisms, and sequence of magmatism in large 
igneous provinces 

• Testing current theories that propose linkages between supercontinents positioned at low 
latitudes and development of “snowball Earth” conditions 
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B. Csatho, R. von Frese, and T. Wilson are using gravity, magnetic, ice-probing radar, and 
remote sensing data from airborne and satellite surveys to infer the mass dynamics and thermal 
properties of the Antarctic crust and subcrustal regions. The crustal structure of the 
Transantarctic Mountains is being investigated through airborne geophysical surveys and 
satellite image analysis (Csatho, Wilson).  The kinematic history of development of the 
mountains and adjacent West Antarctic rift system is analyzed from field-based fault studies and 
by mapping natural fractures and faults in Cenozoic strata cored by the Cape Roberts Project 
(Wilson, Paulsen).  Antarctic neotectonic studies include GPS measurement of crustal motion 
due to tectonism and post-glacial rebound (Wilson, Willis), measurements of the Neogene to 
modern day stress field by mapping volcanic alignments and by analyzing fractures in Cape 
Roberts Project boreholes (Wilson, Paulsen), and marine and airborne geophysical investigation 
of the structure of the Terror Rift in the western Ross Sea (Wilson). 
 
D. Elliot is investigating the Ferrar (Antarctica) and Karoo (Africa) large igneous provinces as 
recorders of the mantle plume/lithosphere interactions that lead to supercontinent fragmentation. 
Facets of this overall goal are the petrogenesis of the Ferrar, geochronology of the Ferrar and 
Karoo, paleovolcanology of the extrusive rocks, and the tectonic setting of the Ferrar and its 
control on magma dispersal. Models linking development of the >3,000 km Ferrar province to a 
mantle plume, a major magma conduit, or multiple sources, make testable predictions about 
magma transport patterns within the Ferrar province.  A. Grunow has been funded to do a pilot 
study using several different techniques to test these magma transport models and examine the 
architecture of the Ferrar mafic intrusive province.  
 
Clasts obtained from the bottom of the ice-cores represent the only ‘ground truth’ about the 
crustal nature of the subice-bedrock in West Antarctica.  The clasts are tracers of ice-flow 
dynamics and hence, represent a unique and rare dataset. A. Grunow is working with colleagues 
to assess the provenance of these clasts.  
 
The location and tectonic history of the Southeastern New England Avalon Zone during the 
Neoproterozoic and Early Paleozoic relates to current models advocating "snowball" earth 
climatic events, Iapetus ocean rifting and closure, and the timing of mid-Paleozoic accretion of 
Avalon to North America. A. Grunow’s paleomagnetic work in the Boston area will constrain 
some of these models. 
 
Ice-sheet evolution and its role in Earth’s history 
 
Investigators: B. Csatho, D. Elliot, A. Grunow, L. Polyak, R. von Frese, P. Webb, T. 
Wilson 
 
The inception of major ice sheets and their historical configurations are key elements to both 
paleoclimate studies and to understanding cryosphere-lithosphere interactions. Formation and 
disintegration of formidable ice sheets is the most striking feature of polar regions, which 
profoundly affects the planetary climate, oceans, and biota. Past and present-day ice mass 
changes alter stresses in the crust and mantle, drive three-dimensional crustal motion and cause 
changes in sea level, the gravitational field and seismicity patterns.  Mapping the lithospheric 
template beneath the ice sheets is essential to understanding controls on ice sheet dynamics and 
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the conditions associated with ice sheet disintegration.  These topics are under investigation by 
BPRC researchers in Antarctica, the Arctic, and Greenland: 
 
• Studying the sub-ice composition and structure of the Antarctic continent, and the coupling 

of the Antarctic lithosphere with the overlying ice sheet dynamics via airborne geophysical 
surveys 

• Using GPS measurements of vertical crustal motion patterns due to post-glacial rebound and 
modern ice mass change to obtain a record of changing ice mass loads and their distribution 

• Evaluate ice-flow dynamics using clasts obtained from the bottom of Antarctic ice-cores as 
tracers of ice movements 

• Determine the timing and extent of Pleistocene ice sheets in the Arctic Ocean 
 
Polyak is using bathymetric mapping and seismic imaging of the sub-sea floor on the Arctic 
continental shelves and oceanic rises to determine the ice sheet distribution in the Pleistocene 
Arctic. Notably, these studies shed light on the formation of large ice shelves in the Arctic 
Ocean, which may help better understand the behavior of modern ice shelves in the Antarctic. 
 
B. Csatho and T. Wilson combine results from airborne, satellite and field observations to 
investigate the relationship between sub-glacial geology, regional ice-flow and ice sheet surface 
features. They collaborate with K. van der Veen (Glacial Dynamics Group) to assess the 
geologic controls on the glacial drainage system, the mass balance and the stability of the 
Greenland and Antarctic ice sheets. The TAMARA aeromagnetic survey (Csatho, Wilson) is 
revealing bedrock geological influence on East Antarctic ice sheet flow through the 
Transantarctic Mountains. The TAMDEF GPS network is measuring crustal motion across a 
significant sector of the Antarctic interior (Wilson, Willis). 
 
BPRC LEADERSHIP IN GEOLOGICAL SCIENCE INITIATIVES  
BPRC geoscientists maintain active, externally funded research programs, and are leaders in 
shaping national and international initiatives. Tables 1 and 2 summarize BPRC scientists’ 
involvement in these programs. Brief descriptions of the major, multi-institutional and 
multinational initiatives are given below. 
 
Antarctic Digital Magnetic Anomaly Project (ADMAP) 
 
ADMAP was formed in 1995 with the objective of producing the first magnetic anomaly map of 
the Antarctic.  The magnetic anomaly compilation was completed and published at the end of 
2001 under the direction of R. von Frese, who is the founding co-chair of the international 
ADMAP working group.  The production of this anomaly map greatly advances our 
understanding of the Antarctic lithosphere and its evolution and resulted in the publication of 
numerous papers by the working group.  The digital database is currently being prepared for 
distribution through the World Data Centers (see Perkins, S., 2001, “Geologists take magnetic 
view through ice,” Science News, v. 159, #23, p. 358). 
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ANtarctic DRILLing (ANDRILL) 
 
ANDRILL is an international initiative to recover stratigraphic records of climatic, glacial and 
tectonic history over the past 50 m.y. R. Askin, P. Webb, and T. Wilson are on the U.S. 
ANDRILL Steering Committee, providing data, experience, and direction for site selection, 
program logistics, and funding strategies. The main scientific goals are: 
 
• Determine the fundamental behavior of the Antarctic cryosphere (natural frequencies and 

amplitudes of change) on time scales of 102 - 106  years. 
• Document the initial development of the Antarctic ice sheet 
• Document the evolution of major Antarctic rift basins and the Transantarctic Mountains rift-

flank uplift 
 
Antarctic NeoTECtonic Initiative (ANTEC) 
 
The ANtarctic NeoTECtonic initiative is sponsored by the Scientific Committee on Antarctic 
Research (SCAR), an international body charged with promoting and coordinating Antarctic 
science and providing scientific advice to the Antarctic Treaty System.  The broad goal of the 
ANTEC program is to improve our understanding of the unique neotectonic regime of the 
Antarctic plate (active uplift, faulting, magmatism and ice loading/unloading) and its relation to 
the global climate and plate system.  T. Wilson convenes the ANTEC group for SCAR and is 
involved in organizing international workshops and symposia, as well as developing a 
comprehensive science plan for neotectonic research in Antarctica. 

Beardmore IV Field Camp 
 
A field season from a helicopter-supported camp on the Beardmore Glacier is planned for the 
2004/05 season. Field studies in the region will tackle the basement, Gondwana (Beacon and 
Ferrar) and Neogene successions, geomorphology, and neotectonics. David Elliot is 
spearheading the effort, and at present BPRC members participating include Askin (post-season 
collaborative work only) and Elliot. 

Cape Roberts Project 
 
The Cape Roberts Project is an international (Australia, Germany, Italy, New Zealand, U.K. and 
U.S.A) drilling project that cored over 1500m of 17 to ~35 million year old (Early Miocene into 
latest Eocene) sediments, plus an additional 100m of Devonian sandstone. The holes were drilled 
from a sea-ice platform in 1997 (CRP-1), 1998 (CRP-2/2A) and 1999 (CRP-3), off the mouth of 
the Mackay Glacier at Cape Roberts, McMurdo Sound. BPRC member Peter Webb was on the 
International Steering Committee, while Askin, Krissek, Webb (Crary Science Leader) and 
Wilson, plus several students, participated in initial core characterization at the drill site and at 
McMurdo Station, as well as in on-going analyses of the core. The cyclic marginal marine record 
shows increasing glaciation through time, and, for some sequences, a high-resolution record of 
orbitally induced oscillations at the 40 kyr and 100 kyr frequencies. The record documents 
environmental and biotic change; and the uplift, erosional and neotectonic history of coastal 
Victoria Land. 
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Fast Access Drilling (FASTDRILL) 
 
FASTDRILL is an initiative to develop a means of rapid access to predetermined depths within, 
or to the base of and beneath the Antarctic ice sheet. This proposed drilling system is 
complementary to the traditional continuous ice core drilling rigs, and is in support of geological, 
glaciological, and biological research. The geological objectives are the recovery of debris at and 
near the substrate/ice interface, the sedimentary record in stratigraphic sequences below the ice, 
sampling igneous and metamorphic basement rocks, and geophysical characterization of the 
upper crust (heat flow, stress regime). D. Elliot is a co-convener of a FASTDRILL workshop 
scheduled for October, 2002. Several BPRC members will participate in this workshop. 
 
Ice, Cloud, and Land Elevation Satellite (IceSAT) 
 
See section 2.10.1.1 for a discussion of BPRC involvement in NASA’s IceSAT mission, which 
involves multiple research groups and BPRC scientists. 
 
Ocean Drilling Program (ODP) and the International Ocean Drilling Program (IODP) 
 
Several Antarctic and sub-Antarctic Ocean Drilling Program legs took place between 1998-2002. 
S. Brachfeld, P. Webb, and G. Wilson participated as site proponents (ODP Leg 178), and as 
ship-based and shore-based investigators (ODP Legs 178, 181, and 188). Several OSU graduate 
students used ODP cores as the basis for dissertation research. BPRC personnel are in a position 
to contribute to the preliminary site characterization and eventual site selection of future IODP 
cruises. L. Polyak and S. Brachfeld have participated in numerous research cruises to the Arctic 
and Antarctic. These projects generated bathymetric data, sub-surface imaging of sedimentary 
basins and sediment drifts, and short cores (< 20 meters), all of which is crucial for targeting 
optimal sites for IODP deep drilling. 
 
Program for Arctic Climate Assessment (PARCA) 
 
See section 4.4 for a discussion of BPRC involvement in NASA’s PARCA program, which 
involves multiple research groups and BPRC scientists. 
 
Russian-American Initiative of Shelf-Land Environments in the Arctic (RAISE) 
 
This US-Russian program is aimed at studying processes and events in terrestrial, shelf, and 
ocean environments in northern Eurasia. Polyak is leading two RAISE-related projects focused 
on reconstructing the history of the Last Glacial Maximum on the Eurasian continental shelf. 
This work also helps understand the evolution of the Siberian river drainage system and thus 
bears on the objectives of Arctic-CHAMP (Community-wide Hydrological Analysis and 
Monitoring Program), a new NSF initiative. 
 
Scientific Ice Expeditions (SCICEX) 
 
This unique program used nuclear submarines as a platform for under-ice studies in the Arctic 
Ocean. Polyak has designed and lead a SCICEX project that surveyed the glacigenic features at 
the ocean floor. This study provided stunning evidence that large portions of the Arctic Ocean 
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during the Pleistocene were covered by ice shelves exceeding the size of present-day Antarctic 
ice shelves. Polyak continues to work on SCICEX data to establish the timing and extent of 
specific ice-shelf events. 

 
 
Shallow Drilling (SHALDRIL) 
 
SHALDRIL is a US initiative to develop flexible, shallow-water, deep hole drilling capabilities 
aboard the U.S. Polar Programs research vessels. SHALDRIL seeks to lease and test diamond 
coring systems that can recover soft sediment, penetrate and recover compacted diamictons, and 
allow for downhole geophysical logging. P. Webb sits on the steering committee. 
 
Western Arctic Shelf-Basin Interactions (SBI) Project 
 
SBI is an interdisciplinary program to investigate the impact of global change on physical, 
biological and geochemical processes over the Chukchi and Beaufort Sea shelf basin region in 
the Western Arctic Ocean. Polyak has participated as a co-PI in the paleo-component of SBI 
aimed at developing the high-resolution Holocene paleoenvironmental history of the Chukchi 
continental margin. 
 
SAMPLE CURATION AND DATA ARCHIVES 
 
BPRC geoscientists are taking a leading role in designing and implementing web-accessible 
databases and sample curation facilities, to insure that Antarctic and Arctic samples and data are 
cataloged, preserved, and available for current and future geoscientists. 
 
United States Polar Rock Repository 
 
The U.S. Polar Rock Repository is the national storage facility for Antarctic and Arctic rock 
collections and associated materials (e.g., field notes, maps, analytical data and thin sections). 
This BPRC-led project, under the supervision of BPRC member R. Askin, will be constructed 
adjacent to Scott Hall (projected completion in Spring/Summer 2003). The Polar Rock 
Repository will provide access to and use of collections for further research and education. This 
facility will draw US and international scientists to BPRC for short term visits.  
 
The Antarctic Geologic Database (AGD) 
 
The Antarctic Geologic Database is a BPRC-led project under the direction of BPRC member R. 
Askin that provides on-line storage and access to all relevant sample data for rock collections 
held in the U.S. Polar Rock Repository. The software and web access programs are currently 
being modified to allow qualified users to directly input data for collections held elsewhere in the 
United States. 
 
 
 
 
 



  19 

The Antarctic Rock Magnetic Database (ARMD) 
 

The Antarctic Rock Magnetic Properties Database contains physical properties, paleomagnetic 
and rock magnetic data. This web-accessible database, currently under construction by BPRC 
member A. Grunow, will contain raw data from thousands of oriented and un-oriented samples 
from around Antarctica. The software is being developed to allow qualified users to input their 
data directly. 

 
Greenland Geoscience Database System (GGDS) 
 
B. Csatho has developed a comprehensive database, the Greenland Geoscience Database System 
to support mass balance and geodynamics research carried out under the NASA PARCA 
program. 
 
Sediment Core Repository 
 
L. Polyak supervises the Sediment Core Repository and Sedimentology Laboratory at BPRC. 
The Sediment Core Repository houses primarily cores and samples from the Arctic Ocean, but 
also contains cores from the Antarctic continental margin. With the proposed coring in the 
western Arctic Ocean from the icebreaker USCG “Healy”, a leading NSF Arctic research vessel, 
the BPRC Core Repository may become a central US storage facility for Arctic sediment 
samples. 
 
ENHANCING GEOSCIENCE PROGRAMS AT BPRC 
 
Geologists and geophysicists continue to be one of the core strengths of BPRC, although our 
numbers have diminished over the past 6 years due to several faculty retirements and loss of 
research scientists to faculty positions elsewhere.  In addition, the physical separation of BPRC 
from the Department of Geological Sciences hinders regular interactions between investigators 
and with students. Therefore, we have developed a series of recommendations to strengthen the 
polar geological programs, to increase and facilitate interactions with academic departments on 
campus, and to enhance research and education opportunities for OSU students. 
 
Recruiting New Personnel 
 
BPRC geoscientists are already an integral part of many national and international geological 
initiatives that will be at the core of polar geological science research in the coming 5-10 years.  
However, a few strategic hires would position the BPRC geological sciences group to 
significantly increase our leadership of and involvement in such initiatives. BPRC should initiate 
Academic Enrichment and similar proposals together with OSU academic departments to recruit 
researchers in the following disciplines: 
 
• Climate modeling: focused on linking climate and ice sheet modeling studies with records  

of the evolving lithosphere (paleogeography, plate configurations, landscape evolution  
and sediment budgets, earth rheology, volcanism) 

• Geomicrobiology, with potential links to life in subglacial lakes, life in extreme  
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environments, microbes in meteorites, permafrost. 
• Surface processes, with emphasis on landscape evolution and glacial and tectonic  

Geomorphic records of the feedback processes between tectonics, glaciation, climate and  
landscape evolution. 

 
Each of these disciplines would provide valuable cross-disciplinary links between 
many research groups within BPRC as well as with OSU academic departments. 
 
 
Enhancing Geoscience Research at BPRC 
  
One way to increase geological research at BPRC is to provide a top-quality facility for visitors 
to the US Polar Rock Repository.  We anticipate that many geologists from all over the world 
will visit this facility annually, providing opportunities for new multi-disciplinary research 
initiatives with BPRC members.   We recommend obtaining the following equipment to make 
this facility a truly valuable resource: a petrographic microscope with camera, a rock saw, a 
desktop computer for visitor use, a large format plotter, large scanner and a color laser printer.  
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2.3  Glacier Dynamics 
Glacier Dynamics 

Group 
 

In our everyday experience, ice appears 
to be a rigid solid.  However, ice sheets 
and glaciers are dynamic objects that flow 
under the influence of gravity.  Over the 
past few million years, the advance and 
retreat of ice sheets in the Northern 
Hemisphere has significantly altered 
much of the landscape that humans now 
inhabit.  These dynamic changes also 
resulted in sea level changes of several 
hundred feet as these ice sheets grew and 
decayed.  Even today, enough ice is 
contained in the Antarctic and Greenland 
ice sheets to raise sea level by about 220 
feet. 
 

 
 
The GDG seeks to understand how ice 
sheets grow and decay in response to 
environmental changes.  In particular, 
focus is on fast-moving ice streams and 
outlet glaciers that can undergo rapid 
changes possibly associated with a switch 
in the style of flow.  Over the past decade 
or so, it has become increasingly clear that 
large ice sheets 

are capable of experiencing sudden rapid 
changes, during which a large fraction of 
ice volume is transferred to the world’s 
oceans over a short period of time.  A 
major research focus of the GDG is to 
better understand mechanisms that can 
cause ice sheets or outlet glaciers to 
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become unstable and collapse.  Another emerging area of study is the response of smaller 
mountain glaciers to changes in climate, and the potential effects on the availability of fresh 
water in glacier-fed watersheds. 

 

Long-term plan for the Glacier Dynamics Group (GDG) 
 
Science Objectives 
 
The primary goal of the work conducted by the Glacier Dynamics Group at the Byrd Polar 
Research Center is to predict future contributions of the cryosphere to global sea level, both on 
the short term and on longer time scales.  A new initiative, funded in part through the Academic 
Enrichment Program, is to measure and monitor the extent, volume, and motion of key glaciers 
and ice caps deemed particularly sensitive to climate change, and to evaluate the possible 
changes in water resources and assess impacts upon vulnerable populations. 

 
Strength and weakness of the Glacier Dynamics Group 
 
One of the strengths of the Glacier Dynamics Group is the quantitative interpretation of data 
collected on the ice sheets of Greenland and Antarctica, as well as on smaller mountain glaciers.  
The development of theoretical and numerical models is strongly observation-based, while at the 
same time new interpretations have often guided additional measurement programs.  The 
interaction between theory and observation is the main reason that the GDG has become 
successful and should continue in the future. 

 
Over the past few years, the GDG has lost several of its senior members, including the Glacier 
Dynamics faculty member in the Department of Geological Sciences.  Dr. John Bolzan, a senior 
research associate, left the University in January, 2000, for a more secure position at a publishing 
company.  Dr. Gordon Hamilton, also a senior research associate, left the University in the 
spring of 2001 for a Faculty position at the University of Maine.  In May, 2001, Dr. Ian 
Whillans, Professor in the Department of Geological Sciences, passed away.  None of these 
positions has been filled.  This has left Dr. Kees van der Veen, Research Scientist, as the sole 
specialist in glacier dynamics, and Dr. Bea Csatho, Senior Research Associate, and Dr. Tony 
Schenk, Professor in the Department of Civil Engineering, as the specialists in remote sensing 
applications. 
 
For the GDG to maintain a leadership role in the field of glaciology, it is imperative that new 
members are added.  Through the Academic Enrichment (AE) Program, a position for a 
Research Scientist funded 50% from AE and 50% from grants, has become available in the area 
of glacial assessment and modeling.  We are currently in the process of identifying suitable 
candidates for this position.  However, the lack of a faculty position in the Department of 
Geological Sciences is hampering the ability to attract students interested in glaciological 
research, although it should be mentioned that a new PhD student will join the group in Fall 
Quarter, 2002. 
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Research Priorities 
 
Greenland outlet glaciers 
 
Using a variety of remote sensing data, time series of changes that have occurred over the past 50 
years are being constructed for selected outlet glaciers in Greenland.  Currently, glaciological 
parameters such as ice extent, surface speed and surface elevation are being extracted from 
satellite images and aerial photographs dating back to the 1950s.  The record of change can be 
extended further back in time using glacial-geological features visible on the images (such as 
trimlines and end moraines).  Our objective is to collaborate with Dr. Garry McKenzie of the 
Department of Geological Sciences, to establish a combined program involving remote sensing 
and photogrammetry to identify landscape features recording the history of ice sheet fluctuation 
and ground-based geological fieldwork to provide dating of these features.  A novel component 
of the research is to assess the potential of using multi and hyperspectral imaging to map surface 
composition, micro-roughness and weathering associated with glacial geomorphologic 
landforms. 

 
Geological controls on glacier flow 
 
Develop an integrated approach to study the interaction between subglacial geology and glacier 
flow.  This will be the primary topic of study for the new PhD candidate, and involves merging 
various data sets (gravity, magnetism, surface and bed elevation of the overlying ice, surface 
speed) and developing models to describe the interaction.  In particular, unusual features are 
visible on radar profiles of the ice sheet that suggest internal water storage.  The key question to 
be answered is whether factors related to subice geology, such as increased heatflow caused by 
active subglacial volcanism, is related to the onset of fast flow.  Both northeast Greenland and 
regions in the Transantarctic Mountains in Antarctica will be investigated.  This work will be 
done in collaboration with Dr. Terry Wilson, Department of Geological Sciences. 

 
Glacial Assessment 
 
Research in this new focus area has been facilitated by successful funding of a BPRC-lead 
Academic Enrichment Proposal.  Matching funds will be provided for a new Research Scientist 
and two Postdoctoral researchers in BPRC, plus a tenure-track Faculty position in the 
Department of Geography.  This is a collaborative effort between the GDG and the Ice Core 
Paleoclimate Research Group. The objective is to assess changes in the volume and extent of 
selected glaciers and ice caps from the poles to the tropics, and to evaluate societal implications 
of such changes, with emphasis on water resources. 
 
Mass balance and ice and geodynamics of polar regions from satellite observations 
 
Several ongoing and upcoming NASA satellite mission aims at investigating the mass balance of 
the polar ice sheets its implication for sea level change.  NASA’s Ice, Cloud and land Elevation 
Satellite (IceSAT), scheduled to be launched in late 2002, is the benchmark mission EOS 
mission for measuring ice sheet topography and mass balance using the Geoscience Laser 
Altimeter System (GLAS).  The GDG hosts one of the GLAS Science Computing Facilities and 
GDG members are actively involved in the mission preparation through the development of data 
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processing algorithm and calibration/validation approaches.  We believe that an interdisciplinary 
team of BPRC researchers (including the GDG members, Drs. Dave Bromwich, climate 
modeling, Terry Wilson, Ralph von Frese, geodynamics and others) is uniquely positioned to use 
IceSAT observations to monitor ice sheets and other glaciated terrains and to address the 
questions of the complex cryosphere, climate and solid Earth interactions controlling the 
behavior of the polar ice sheets.  For example, we plan to combine GLAS laser altimetry with 
other satellite observations, such as gravity (GRACE, GOCE), airborne remote sensing and 
ground geophysical/geodetical observations to separate the climate signal from the mass balance 
changes induced by geo- and ice-dynamical forcing.  
 
Cooperation 
 
The Glacier Dynamics Group collaborates with other groups within the Byrd Center through 
joint projects.  These groups include the Remote Sensing Group (Dr. Ken Jezek), the Polar 
Meteorology Group (Dr. David Bromwich), the Geology Group (Dr. Terry Wilson and Ralph 
von Frese) and the Ice Core Group (Dr. Ellen-Mosley Thompson).  In addition, the GDG is 
involved in a project with the University of Kansas (Dr. Prasad Gogineni) to develop automated 
robots for conducting radar surveys of the polar ice sheets.  Other joint project have been 
submitted to funding agencies, but not been successful.  Given the small size of the group and 
the increasingly interdisciplinary nature of the research being conducted, collaboration with 
others, both within the University, and elsewhere, remains a high priority. 
 
The GDG regularly hosts foreign students and scholars. For example students of the Cartography 
Dept. of the Dresden University (Prof. Buchroitner, Dresden, Germany) and from Hungary are 
regular visitors in our laboratory (Geomatic Laboratory of Ice Dynamics). During their stay these 
visitors become familiar with the application of remote sensing methods in polar regions and 
they enthusiastically participate in our research programs.   

 
Requirements from OSU 
 
For the long-term viability of the Glacier Dynamics Group, the BPRC and the University will 
have to commit resources and improve the position of soft-money research staff.  Further, it is 
imperative that the Faculty position formerly held by Dr. Whillans be filled in the near future. 
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2.4  IceCorePaleoclimatology 
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Scientific Plan of the Ice Core Paleoclimate Research Group (ICPRG) 

 
Lonnie Thompson, Ellen Mosley-Thompson, Mary Davis, Ping-Nan Lin, Victor Zagorodnov, 
Henry Brecher, Sherry Lin, Ninglian Wang (Byrd Postdoctoral Fellow), Meredith Kelly 
(University Postdoctoral Fellow), Keith Henderson, and graduate students (David Urmann, Deb 
Bathke, Jeff Johnson, Chris Readinger and Amanda Cavin) 
 
The overarching operational objective of the ICPRG is continuation of our long-term plan to 
collect and analyze a global array of ice cores from regions that (1) are most sensitive to changes 
in the key mechanisms forcing annual to decadal scale climate variability; (2) offer the potential 
to reconstruct high-temporal resolution, multi-proxy histories; and (3) are in imminent danger of 
disappearing or losing the unique climate histories preserved therein.   
 
This operational objective is scientifically motivated.  The histories contained within the Earth’s 
ice caps, glaciers and ice sheets provide a wealth of information that contributes to a spectrum of 
critical scientific questions.  These issues range from the role of anthropogenic activities in 20th 
century climate change and the reconstruction of high resolution climate histories to explore the 
oscillatory nature of the climate system, to the role of climate variability in the rise and fall of 
past civilizations.  We continue to expand our ice core-derived database of multiple proxy 
information (e.g., dust, stable isotopes, major and minor element chemistry, precipitation, 
microorganisms, pollen, etc.) that is global in scope and of the highest possible temporal 
resolution.  These data have and will continue to inform and challenge our basic constructs of 
how the climate system operates now as well as in the past.   
 
The following paragraphs briefly describe the major accomplishments of the ICPRG, the 
scientific questions that drive our research agenda and the resources necessary to move our 
scientific agenda forward. 
 
Accomplishments of the ICPRG 
 
The Ice Core Paleoclimate Research Group has a 25-year history of achieving its scientific 
objectives and conducting “cutting edge” research.  This is demonstrated, in part, by consistently 
publishing our results in top quality journals such as Science (11 articles) and Nature (2).  The 
ICPRG has been solely responsible for pushing ice core research out of the polar regions to ice 
fields covering the highest tropical and subtropical mountains.  This is particularly important as 
much of the climatic activity of significance to humanity, such as variations in the occurrence 
and intensity of the El Niño-Southern Oscillation and monsoons, is most strongly expressed in 
the tropics and subtropics.  The ICPRG has developed state of the art, one of a kind, light-weight 
drilling equipment necessary to acquire ice cores from remote, logistically challenging ice fields.  
The group’s capacity for field work is complemented by its equally outstanding analytical, 
logistical and political abilities, all of which are essential to accomplish our scientific objectives 
and sustain our international ice core research program. 
 
For the past two decades we have targeted ice cores for reconstructing the climate history of 
remote areas where meteorological and proxy records are scarce or absent.  These records have 
contributed to understanding climate variability and change over decade-to-century time scales 
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and provided insights that have modified conventional wisdom regarding tropical climate 
variability and its role in forcing the global climate system.    
 
More specifically, the OSU records have revealed the nature of climate variability over both 
glacial and interglacial time scales, with emphasis on the Late Glacial Maximum (LGM, last 20 
kya B.P.) to the present.  Core records from the South American Andes have confirmed (1) much 
cooler conditions during the last glacial stage (LGS) than previously thought; (2) large spatial 
differences in precipitation minus evaporation (P-E) along the axis of the Andes during the LGS; 
(3) warmer conditions in the Early Holocene followed by a mid-Holocene cooling that 
culminated in a strong neoglacial cooling (i.e., the Little Ice Age); and (4) marked 20th century 
warming in the Peruvian Andes.  Core records from the Qinghai-Tibetan Plateau (Q-TP) reveal 
that (1) the ice fields along the northern margin have existed throughout the LGS; (2) stadial and 
interstadial climate variability during the LGS was likely forced by the tropical hydrologic cycle; 
(3) the ice fields along the southern fringe of the Q-TP record the variability (strength and 
timing) of the south Asian monsoon and appear to have accumulated in the last 10,000 years; and 
(4) 20th century warming on the Q-TP is amplified and accelerating with increased elevation.  
The polar records (Antarctica and Greenland) reveal large and abrupt climate changes during the 
Holocene and reliably record global-scale volcanism and pre-anthropogenic levels of 
atmospheric concentrations of greenhouse gases, as well as major pollutants such as nitrate and 
sulfate.  Antarctic Peninsula cores show clearly that the strong warming in that region in the last 
50 years is unprecedented for the last five centuries.  Cores collected from Kilimanjaro in 2000 
reveal that those ice fields are Holocene in age and contain a detailed 10,000 year history of the 
hydrology of tropical East Africa (to appear in Science, September 2002).  This summer we used 
our portable, light-weight electro-mechanical and thermal alcohol drill systems to drill a 460-
meters core to bedrock on the Bona-Churchill col in the Wrangell Mountains of Alaska.  
 
Our results from two glacier-monitoring programs have gained international attention as 
evidence of recent and large climate changes.  For example, in 2001 the Qori Kalis Glacier in 
Peru was retreating 205 meters per year, 44 times faster than it did in 1978.  Similarly, the ice on 
Mount Kilimanjaro, Africa, covered 12.0 km2 in 1912, but only 2.6 km2 remain today.  If the 
current rate of retreat continues, the perennial ice on Kilimanjaro will disappear within the next 
15 years.  Given the projected rate of increase for the concentrations of CO2 that is 
unprecedented for the last 160,000 years and the projected temperature rise over the next 100 
years, the rate of glacier retreat globally is expected to accelerate. 
 
Scientific questions that drive our research agenda 
 
Our past technical and scientific successes place us in an advantageous position to address a 
number of questions of immediate relevance to the climate change community.  Some of these 
are addressable with the cores in hand while others will require the acquisition and analysis of 
new cores from carefully selected, climatologically sensitive ice fields.  These questions include: 
 
• How unusual is the warming of the 20th century when compared with the long-term 

perspective provided by a global array of ice cores?   
• How significant is the 20th century retreat of glaciers relative to past glacier fluctuations? 
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• How has the climate varied in the Antarctic Peninsula on both LGS and Holocene on both 

LGS and Holocene time scales and is the very strong 20th century warming in that region 
unique in the last 10,000 years? Why are temperatures currently increasing more rapidly at 
higher elevations across the Tibetan Plateau? 

• What is the role of solar variability in past climate changes? 
• How has global-scale volcanism varied over the last 1000 years and how have the emissions 

influenced surface temperatures?  The chemical records preserved in polar cores provide a 
unique opportunity to reconstruct such volcanic histories. 

• What is the long-term physical connection between monsoon variability and ENSO?  Are the 
monsoons intensifying? 

• How have the major modes of oscillatory climate variability changed over time?   Multi-
annual (ENSO) to multi-decadal (Arctic Oscillation, Pacific Decadal Oscillation, etc.) 
variations in the climate system are now under intense scrutiny as better understanding for 
climate modeling and future predictions of climate variability is urgently needed. 

• What controls the stable isotopic composition of precipitation in the tropics and across the 
Tibetan Plateau? 

• How has the background concentration of black carbon (soot) varied from pre-anthropogenic 
time to the present?  Knowledge of both the anthropogenic and pre-anthropogenic levels of 
black carbon in the atmosphere is critical for inclusion in models used to predict future 
climate scenarios.  

• What is the chemical history of the “brown cloud” that now plagues India, the southern half 
of China, and Japan?   Satellite and airborne observations of the ‘brown cloud’ are very 
recent.  How long has this brown cloud affected the air quality of the region? 

• What are the primary sources of the insoluble dust that is continuously deposited on the ice 
fields across the Earth and has their strength varied over time?   Technology now makes it 
possible to chemically characterize a single dust grain for its minor element components that 
distinguish once source from another. Knowledge of past dust sources, as well as their 
strength, facilitates reconstruction of paleowind fields that reflect regional climate forcing.  

• What has been the history of biomass burning in the central and western Amazon Basin? 
• What is the history of abrupt Holocene climate changes and how were human systems 

affected?  One such event requiring further investigation is an apparent mega-drought that 
gripped Africa and possibly extended throughout the tropics around 4200 years B.P.  

 
A Potential Collaborative Research Program at OSU-BPRC 
 
The ICPRG is currently planning development of a large-scale, long-term, interdisciplinary, 
international program to assess the health of a global suite of key glaciers and rapidly retrieve ice 
cores from carefully selected ice fields at greatest risk of melting.  The rapid retreat of these 
glaciers causes grave concern for two reasons.  First, their loss threatens water resources 
necessary for hydroelectric production, crop irrigation, and municipal water supplies for many 
nations of the world.  Second, they contain climate histories that are unobtainable elsewhere and 
needed to discern how climate in these sensitive regions has changed in the past to assist in 
predicting future changes.  The ICPRG has identified 13 critical sites from which cores should be 
recovered as soon as possible.  At 8 sites we propose establishing a monitoring program that will 
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use a combination of remotely sensed information and periodic in situ observations.  We 
envision producing an annual assessment of the health of these glaciers. 
 
We propose that this program can be accomplished with the expertise resident in BPRC and a 
number of OSU departments.  BPRC is home to internationally recognized programs in remote 
sensing of snow and ice covers, climatology and glaciology.   With our resident expertise and 
colleagues in Civil and Environmental Engineering and Geodetic Science (CEEGS), Geological 
Sciences, Geography, and the Mapping Center, the BPRC is uniquely positioned with the 
expertise required to establish a global glacier-monitoring program consisting of key sites where 
we already understand the history and climatic response of the glacier by virtue of existing ice 
core records.  This glacier mapping and assessment program represents an area of critical 
scientific need where BPRC is uniquely qualified, has most of the critical personnel, and is 
virtually ready to move forward when sufficient funding is secured. 
 
Resources required to achieve our short and longer-term scientific goals  
 
Although new cores will be needed to address some of the questions above, a number of them 
can be addressed with the cores in hand.  To accomplish this requires (1) the addition of state-of-
the-art analytical equipment and new scientific personnel, (2) upgrading some of our analytical 
equipment, and (3) expansion of the cold storage facility.   Below are the investments (not in 
priority order) needed to achieve our research objectives. 
 
1. We must acquire an inductively coupled plasma - mass spectrometer (ICP-MS) dedicated to 
the analysis of ice core samples.  In conjunction, we plan to develop a continuous flow sampling 
system that melts uncontaminated samples from the interior of the core and feeds them directly 
into both the ICP-MS and ion chromatographs. The ICP-MS will require a new scientist with the 
technical expertise to bring the system on line and maintain a continuous and stable operating 
environment.   This would be a new permanent position within the ICPRG. 
 
2.  Our original Finnigan MAT Delta E mass spectrometer is now 14 years old and requires 
frequent maintenance and repair.  To increase the number of samples analyzed per unit time and 
eliminate equipment downtime, it must be replaced with a new Delta system.  We propose 
keeping the old system for student training and student projects. 
 
3.  We must add two ion chromatographs (ICs), both with auto-samplers and eluent generators, 
to accomplish the number of chemical analyses required to address the questions above.   
Further, we must augment the ICPRG group with another analytical chemist with expertise in 
atmospheric chemistry. 
 
4.  Our ongoing efforts to integrate and synthesize the ice core histories would benefit immensely 
from the addition of a new research scientist or faculty member with statistical and spatial 
analytical skills and a firm grounding in large-scale climate dynamics, particularly coupled 
ocean/atmosphere processes. 
 
5.  We must continue to refine and improve our ice core drilling equipment capability by 
extending the depth range of our light-weight thermal alcohol system to 1500 meters. 
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6.  The current cold storage facility needs to be repaired, upgraded with new compressors, and 
expanded by the addition of a new freezer that doubles our current capacity of 6000 meters of 
core. 
 
7.  Accomplishing the number of exciting and challenging projects outlined in the previous 
section requires hiring several postdoctoral researchers and two or three graduate students. 
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2.5  Oceanography 
 

Oceanography 
 

The world’s oceans constitute a large 
component of the atmospheric, oceanic, and 
geologic interactions that shape our living 
environment, and consequently plays a key role 
in global climate change spanning geologic to 
inter-annual and seasonal time scales.  The 
Earth’s Quaternary climate has been 
characterized on time-scales of 100,000 years 
by inter-linked changes in temperature, 
greenhouse gases dominated by CO2, 
cryoshpere and sea level.  Sea level rise has 
been widely recognized as a measurable signal 
as one of the consequences of human-induced 
global climate change.  The small rate of sea 
level rise signal, at 1-2 mm/yr during the last 
century could only be partially explained by a 
number of competing geophysical processes, 
each of which is a complex process within the 
Earth-atmosphere-ocean-cryosphere--
hydrosphere system.   

They include geological change of the ocean 
basin; redistribution of atmosphere masses and 
water from ice sheet and glacier melt; visco-
isostatic rebound of the lithosphere and mantle 
from Pleistocene deglaciation; resulting gravity 
changes; thermal expansion and halosteric 
contraction of the ocean; the extraction of 
ground water and storage of water in man-made 
reservoirs; astronomical and atmospheric tides; 
and changes in coastal sedimentation and 
erosion.  The dominant effects are the melting 
of the continental ice sheets and glaciers, and 
the steric (thermosteric and halosteric) effects 
of the ocean, especially if the warming trend 
continues.   
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Sea level rise has a substantial impact on the economic and human societal well being.  In 
particular, the impact is severe near coastal cities and islands.  On geological time scales (10,000 
years), fluctuation of ice sheets in the Northern and Southern Hemispheres has dominated 
variations in the global sea level.  From the last Ice Age 18,000 years ago, global sea level is 
about 90 m higher than today as a result of the retreat of the Laurentide, Greenland and 
Scandinavian Ice Sheets.  This rise in the sea level is presumably initiated by a shrinking of the 
marine Antarctic Ice Sheet, adding perhaps another 30 m to the global sea level.  The ice sheet 
retreat appears to have been completed 5000 years ago; however, this statement is currently 
being debated.  Since then, sea level appears to have been stable, rising by perhaps 10 cm, until 
the last century.  In addition, the rate of the sea level rise appears to have accelerated, with a rise 
of approximately 15 cm over the past 100 years.  It is speculated that this rise of sea level and 
apparent acceleration is attributable to human activities, which resulted in a greenhouse effect, 
which causes global climate change.  Recently, a number of studies have addressed global 
climate change and recent warming of the ocean. 
 
The recently published 20th century sea level rise rate of 1.84±0.35 mm/yr is not fully explained 
by up to one half, compared with the IPCC estimate of 1.1 mm/yr (0.6 mm/yr from melt water, 
and 0.5 mm/yr from steric effect).  The residual 1.2 mm/yr would require some 40,000 giga-tons 
of ice melt water, or ~10x1023 J of excess heat storage in the ocean, which is highly unlikely.  
Recent studies indicate significantly more upper-ocean (above 500 m) warming in the Southern 
Ocean, than previously thought, and implies significant geographical variations in both the 
thermal and the “self-gravitational” sea level signal as result of present-day ice melt which limits 
tide gauge determination of the 20th century sea level rise. 
 
Additionally, the bordering coastal oceans play a disproportionately important socio-economic 
role in U.S. commerce, travel & tourism, and national defense.  This is particularly evident in 
that over 50% of the U.S. population lives within 50 miles of the coast, and that beaches alone 
are the nation’s leading tourist attraction for domestic and foreign travelers.  The steadily 
increasing pressure on coastal resources is exacerbated by the realization that as recently as 1990 
over 70% of U. S. coastlines was experiencing some degree of erosion, consequently resulting in 
billions of dollars in lost revenue to coastal communities, commerce, and industry.  Moreover, 
global political changes in the past decade have focused military operations into shallow water 
where crossing the coastal boundary is of order one importance.  Despite the acknowledged 
importance of coastal and nearshore processes to the overall economic stability of the country 
and military defense strategies, our inadequate understanding of the physical process that affect 
the coastal ocean have limited our ability to deal with present and future coastal problems and 
needs.  The nearshore oceanographic research group at BPRC is focused on better understanding 
coastal ocean processes and the fluid-sediment interactions that shape our coastlines. 
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Linkages to Other Ohio State University Research Groups 
 
The Oceanography group is a recent addition to BPRC, and is predominantly represented by the 
geodesy sea level rise group (headed by Dr. C. K. Shum) and the nearshore processes lab 
(headed by T. C. Lippmann).   Outside BPRC, there are several established research groups with 
interests in oceanographic research.  Included in these groups are, from the Department of Civil 
& Environmental Engineering, the Nearshore Sediment Processes lab (Dr. D. Foster) that 
focuses on small-scale wave-current-sediment interactions, the Great Lakes Forecasting System 
lab (Dr. K. Bedford) that focuses on predicting in real-time physical variables that describe the 
hydrodynamics of enclosed and semi-enclosed lakes and basins, and the Shoreline Mapping 
Group (Dr. R. Li) that focuses, in part, on observation and modeling shoreline change, and from 
the Statistics Department, the Spatial Statistics and Environmental Science group (Drs. N. 
Cressie and M. Berliner) whose research, in part, focuses on Bayesian approaches to spatial 
statistics of remotely sensed data to improve climate models associated with El Nino events. 
 
Science Objectives 
 
Causes, Predictability and Consequences of Sea Level Rise 
 
Characterizations of sea level rise require scientific understanding of the complex Earth system 
interactions between solid Earth, cryosphere, ocean, hydrosphere and atmosphere.  Sea level 
signals have broad temporal and spatial variations ranging from hours to secular changes and 
local storm to global eustatic response.   Our goal is to understand the various causes which lead 
to global sea level rise. 
 
Identify and categorize comprehensive measurements of sea level and improve coupled ocean-
atmosphere-land-cryosphere modeling to help predict future sea level rise. 
 
Quantify anthropogenic impacts of sea level rise, towards possible mitigation of the natural 
hazard.  The goal is to conduct case studies on the US East and Gulf coasts for human impacts. 
 
Nearshore Processes 
 
Examine the large-scale, O( 210  km) response of the coastal geomorphology to wave forcing on 
seasonal, inter-annual, and decadal time scales.   The long term goal is to develop a model for 
predicting coastal geomorphology and its susceptibility to change during storms and climatic 
changes in the wave climate. 
 
Examine the spatial and temporal variability of wave breaking and its impact on wave 
transformation, the generation of mean and oscillatory flow, and sediment transport in the surf 
zone.  The long term goals are to link the shallow water models with regional wave forecasts to 
predict nearshore circulation within the surf zone and its impact on meso scale, O( 210 m), 
sedimentary features. 
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Develop data assimilation methods that utilize remotely sensed nearshore waves, currents, and 
geomorphology to increase the skill of predictive nearshore circulation models.  The long term 
goal is to have an operational nearshore model, forced by offshore wave forecasts, and tuned by 
near-real time data from remote measurement systems. 
 
Strengths 
 
Sea Level Rise Measurements 
 
Space geodetic measurements such as radar altimeter systems have the potential to accurately 
observe sea level rise.  In addition, innovative measurement systems such as advanced gravity 
mapping missions are capable of measuring mass changes  (e.g., oceanic mass flux) from Space 
with an accuracy of 1 cm-equivalent of water movement.  GPS co-located at long-term tide 
gauges will enable the monitoring of the vertical land motion, thus allowing absolute sea level 
changes to be measured.  Geophysical modeling such as post-glacial rebound effect is critical to 
predict land motions where tide gauges are located. 
 
Nearshore Processes 
 
The nearshore processes group is focused on improving our understanding of the modern fluid-
sediment interaction by combining field measurements of waves, currents, and sea bed 
morphology with a variety of models.  The group comprises one of about 12 or so research 
groups worldwide who make nearshore geophysical field observations, and are one of three in 
North America (the others being at NRL-Stennis and Oregon State University) that fully utilize 
video remote sensing to make quantitative measurements of nearshore processes.  A particularly 
renowned aspect of our group is that we have pushed measurements to larger scales by 
developing new techniques that utilize mobile and airborne platforms.  These new data allow an 
unprecedented look at nearshore circulation patterns and their combined influence on sand bar 
scale geomorphologic evolution.  Observations of the decadal evolution of the large scale, 
O( 210 km), geomorphology allow investigation of the influence of climatic changes in the wave 
field to coastal change. 
 
External Resources 
 
Sea Level Rise 

 
The sea level rise research at the Ohio State University is being supported primarily by NASA’s 
Interdisciplinary Science program and various radar altimeter related projects are supported by 
NASA, US Navy and ESA.   In the near future, NASA is expected to issue an interdisciplinary 
announcement in soliciting proposals on sea level change.  Byrd Polar Research Center would be 
in good position to submit competitive proposals. 
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Nearshore Processes 
 
The nearshore processes group has received the bulk of its extramural funding since 1995 from 
the Office of Naval Research Coastal Dynamics Program and the Defense University Research 
Instrumentation Program (DURIP).  This funding has led to participation in the largest 
collaborative nearshore processes field experiments to date, the 1997 SandyDuck Experiment in 
Duck, NC, the 2001 RIPEX (Rip Current) experiment in Monterey, CA, and the planned 2003 
NCEX (Nearshore Canyon) experiment in La Jolla, CA.  In addition to research aimed at better 
understanding the effects of wave breaking on wave transformation and nearshore circulation, 
this funding has led to significant advancements in our ability to make remote measurements of 
waves, currents, and bathymetry over much larger regions than previously realized by in situ 
arrays of fixed sensors.  These new data will allow us to better address such important processes 
as the effects of offshore bathymetric features, such as submarine canyons, on the onshore 
circulation patterns induced by the wave-canyon interactions.  Most recently, we are 
collaboratively developing data assimilation methods that will incorporate this dense spatial data 
with nearshore circulation models.  This model will be tested as part of the 2003 NCEX 
experiment. 

 
Additional continued funding since 1997 has been provided by the U. S. Geological Survey and 
the California Department of Boating and Waterways.  This funding has been aimed at 
developing an accurate airborne video system for measurements of the large scale 
geomorphology associated with sand bars in an around the surf zone.  This system has expanded 
our capabilities to examine rapid, large scale, O( 210  km), changes in the nearshore bar systems 
and their influences on shoreline change during storms.  This data is unique in its combined 
temporal and spatial coverage, and has led to new fundamental observations of the link between 
offshore sand bar configuration and shoreline change during storms.  The system is being pushed 
forward as the core of a combined rapid-response and long term coastal observing system for 
assessing geomorphic change in response to individual storms and decadal changes in the wave 
climate over much of the U. S. coastlines.   

 
More recent funding from NOAA’s Sea Grant Technology Program have allowed us to examine 
the detailed wave breaking process through field verification of a computation fluid dynamics 
model for wave transformation across arbitrary beach profiles.  This work aims to provide a 
better characterization of the highly nonlinear wave breaking process that is critical to parametric 
models for wave transformation. 
 
Internal Resources Needed (Requirements from OSU) 
 

Sea Level Rise and Space Geodetic Measurements Substantial additional laboratory space is 
needed.  A policy to support quality soft-money researchers is not only needed, it is critical to 
enhancement our research program. 
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Nearshore Processes 
 

To retain the level of competitive success we have realized over the past 8 years, we require 
infrastructure support for our equipment and space.  In particular, support for electrical, 
networking, and mechanical building space must be supported by the university because these 
funds are not allowed by the sponsoring agencies.  In order to recruit soft-money researchers to 
augment the Oceanography group, the university or individual departments must provide some 
institutional salary support in at least 3-4 months.  Without even small amounts of hard money it 
is difficult to recruit and retain high-level researchers in today’s harsh funding climate. 
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2.6  Polar Meteorology 

Polar  
Meteorology  

Group 
Climate:  Past, 
Present, and Future 

High-Latitude 
Observations  
and Modeling 

The atmospheric circulation 
over polar regions is an 
important, yet poorly 
understood, part of the global 
climate system.  Our mission is 
to identify polar-global 
interactions today, how they 
have changed in the past, and 
may change in the future. 
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Group Strengths 
 
The Polar Meteorology Group (PMG) is an internationally recognized leader in high-latitude 
meteorology with particular emphasis on climate variability and change, and atmospheric 
modeling over a wide range of time and space scales.  The Group collaborates with the National 
Center for Atmospheric Research (NCAR), the National Centers for Environmental Prediction 
(NCEP), NASA, University of Maine, University of Colorado, University of Wisconsin and 
numerous other U.S. and international polar research organizations.  Included among our most 
important ties are those with OSU and within the BPRC.  Over the past decade, the PMG has 
been awarded $8 million in grants from NSF, NASA, and NOAA.  Specific research interests 
include: 
  
• Precipitation/Accumulation 
The mass balances of the Greenland and Antarctic ice sheets are of considerable importance 
since their response to climate change critically influences sea level change and ocean 
circulation.  Because precipitation is the most important mass balance component, the PMG 
studies variations of precipitation over Greenland, Antarctica and other polar regions using 
observations and numerical modeling.  We have also developed several dynamic methods that 
considerably improve retrievals of precipitation over the complex terrain of Greenland and 
Antarctica. 
 
• Polar-Tropical Interactions 
We have identified a corridor over the West Pacific Ocean where interaction between Antarctica 
and the tropics is pronounced.  Antarctic climate is strongly influenced by the El Niño/Southern 
Oscillation (ENSO) on interannual, decadal, and possibly longer timescales.  Thousands of years 
of ENSO history may be recorded in the Antarctic ice sheet.  The PMG has also discovered that 
on shorter timescalesabout a month to a few months changes in Antarctic sea ice can 
actively influence tropical and monsoon climate in the Pacific and Indian Oceans, modulating the 
monsoon precipitation over the heavily-populated East Asia. 
 
• Regional Modeling  
A polar version of the Pennsylvania State University / National Center for Atmospheric Research 
(NCAR) fifth generation mesoscale model (called Polar MM5) has been developed by the PMG.  
Contemporary simulations have been extensively validated in Greenland and Antarctica.  
Employed by NCAR in October 2000 in collaboration with the PMG, the Polar MM5 continues 
to provide numerical weather prediction in support of U.S. Antarctic Program flight operations.  
In addition, Polar MM5 has been coupled to the NCAR Land Surface Model to simulate the 
modern atmospheric behavior over the Arctic river basins.  For climate applications, Polar MM5 
has been used to investigate the present-day impact of ENSO on Antarctica as well as the 
regional atmospheric circulation over the Laurentide Ice Sheet in unprecedented detail during the 
Last Glacial Maximum. 
 
• Global Climate Modeling 
Building on extensive experience with global models, the PMG is applying NCAR’s Community 
Climate System Model (CCSM) to test the simulated polar climate and physical 
parameterizations, and to diagnose the role of the high-latitudes within global climate.  The PMG 
brings its polar expertise to global climate modeling to consider the climatological and 
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ecological changes along the Antarctic Peninsula, the effects of sea ice changes in the global 
climate, and how the Laurentide Ice Sheet developed over North America and its climate 
impacts. 
 
• Paleoclimate Research 
Advancing the understanding of present climate and climate change mechanisms requires an 
understanding of past climate.  The PMG is the first research group to conduct an intensive 
paleoclimate study using coupled global and regional climate models.  Our initial focus is the 
climate of the Last Glacial Maximum (LGM), roughly 21,000 years ago, when the Laurentide 
Ice Sheet covered much of North America, including Ohio.  Our goals are to have the best 
possible representation of this widely studied glacial period as a basis for investigating more 
recent climate regimes, and to understand the crucial interactions between the atmosphere, 
ocean, and land surface that contribute to glacial/interglacial climate transitions.   
 
• Model Validation 
The increasing use of numerical models to simulate weather and climate in the data-sparse high-
latitudes underscores the importance of validating the resulting data products.  A proven leader 
in this area, the PMG has published numerous model evaluations in refereed literature in recent 
years.  This work covers a broad spectrum from global climate models and reanalyses to regional 
models, resulting in more accurate representations of sea ice, cloud and radiation interactions 
over ice sheets, and heat transfer through snow and ice.   
 
PMG Interactions 
• PMG interacts with OSU directly through the support of the graduate students in the 

Atmospheric Sciences Program of the Geography Department.  
 
• PMG members interact with other research groups within the BPRC providing a more 

stimulating environment.  Funded collaborations are with: K. Van der Veen, B. Csatho, and 
E. Mosley-Thompson on Greenland ice sheet mass balance; B. Csatho and B. Thomas on 
ICESAT; C. K. Shum on satellite remote sensing applications to numerical weather 
prediction; and J. Rogers on sea surface temperature influence on North Atlantic climate. 
Informal discussions with in-house experts have significantly advanced other projects. The 
BPRC can boast a critical mass which facilitates the utmost quality in science.  PMG plans to 
apply these types of interactions as part of its strategy for the future.  

   
Current Resources 
People:  PMG members represent a broad spectrum of scientific training from diverse 
international backgrounds.  About ½ of the researchers are Ph.D.s; the rest are working toward 
advanced degrees in the physical sciences. 
 
Computing:  The PMG Linux cluster serves as a low-cost, high-performance, in-house 
computing platform.  This is supplemented by independent Unix and PC platforms, high-speed 
Internet connections, and a multitude of state-of-the-art software for data manipulation and 
visualization.   
 
Grants:  The group is presently supported by NSF and NASA through numerous grants. 
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Future Plans and Science Objectives 
 
• Polar MM5 will be transitioned into the next generation regional model, the Weather 

Research and Forecasting model (WRF) to become Polar WRF.  This includes continued 
improvement and validation of model physics tailored for high-latitudes and exploring the 
use of novel satellite-based data sources (i.e., GPS-Met, Terra and Aqua observations) to 
augment Polar MM5/WRF model initializations. 

 
• The Ross Island Meteorology Experiment (RIME) is proposed to explore the atmospheric 

dynamics and physics governing Antarctic atmospheric behavior as well as causing remote 
climate impacts.  RIME will be executed over the next 5-10 years with the PMG playing a 
leading role. This will likely be a multi-agency field effort centered in the Ross Sea-Ross Ice 
Shelf area.  Major improvements in high-latitude numerical weather prediction and climate 
modeling are expected to result from RIME. 

 
• Regional reanalyses for the Arctic, and perhaps Antarctica, over the last 20+ years will be 

formulated and performed to describe accurately high latitude climate variations. Novel 
aspects will be incorporation of atmosphere, land surface, and sea ice variations into the so-
called Arctic System Reanalysis.  

 
• Coupled atmosphere-ocean modeling will be implemented on the regional and global scale. 

The former will complete the development of a regional climate model based on Polar 
MM5/WRF; further land surface model improvements will likely be needed. The latter will 
be achieved by implementing the CCSM that incorporates the interactive atmosphere, ocean, 
sea ice and land surface behavior.  The CCSM simulations will be invaluable to studies of 
global phenomena such as teleconnections and natural modes of climate variability (i.e., 
ENSO).   

 
• The fully coupled CCSM will be used together with Polar MM5/WRF for paleoclimate and 

future climate change applications.  Implementation of an interactive ocean model in the 
global and regional modeling systems is needed to enhance the realism of the simulations. 
The coupled model simulations will be used to explore the sensitivity of climate to changes 
in the Laurentide Ice Sheet and to investigate the climate mechanisms that contribute to 
glacial initiation.  Paleoclimate modeling results from the PMG will also serve as an 
important framework to integrate and test various proxy data. 

 
• Observation and model-based methods will be used to further explore the relationships 

between precipitation variations and atmospheric circulation and climate over continental ice 
sheets (Greenland and Antarctica).  This includes the calculation of mass balance and 
moisture budget components. 

 
• Increased participation in and leading of field experiments and observational programs.  This 

includes the installation and maintenance of ground-based meteorological observing 
networks and the deployment of instrumentation for model validations and the evaluation of 
recently developed satellite algorithms. 
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• The PMG will continue to provide outreach to the local community and news media, 
participate in the international science community, and support graduate students pursuing 
careers in the physical sciences. 

 
Resources Needed 
 
• A research associate specializing in large-scale ocean dynamics and modeling is desired to 

achieve coupled modeling goals at the regional and global scales. 
 
• The PMG hopes to implement two additional 20-node Linux clusters, one for regional 

modeling and the other for global climate simulations (sought via the current Infrastructure 
Proposal).  Each will have a communication speed of 2 Gigabits per second through fiber 
channels, and a 1-Terabyte data server will be attached to each cluster for storage. Upgrading 
the current 10/100 Megabit connection to a Gigabit-speed connection within the group is 
needed to meet our data processing needs.  Purchasing graphics software licenses is 
necessary for analysis and to produce vivid graphics for conferences, publications and 
reports.  

 
• Computer lab renovation is needed to improve workspace functionality and to meet our 

research goals.  
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2.7  Remote Sensing 

Remote Sensing 
 

Spaceborne remote sensing instruments 
provide our generation, indeed the first 
generation, an opportunity to observe 
repeatedly all of Earth’s atmosphere, lands, 
oceans, and ice.  This technology has 
especially great utility for studying the Earth’s 
polar regions, one of the remaining frontiers 
of human exploration.  The Remote Sensing 
Group is a world leader in remote sensing of 
polar regions and enjoys an international 
reputation for its work in the Arctic and 
Antarctic. 

 

 
 

The goals of the Remote Sensing Group are to 
document the properties of Earth’s ice cover, to 
understand the physical mechanisms by which ice cover 
changes, and to assess the implications of changing ice 
cover on the rest of the world.  

 
Our core strategy has four elements:  describe the 
physics of remote sensing for icy terrain; develop 
algorithms that derive geophysical parameters from 
remote sensing data; participate in instrument 
development and mission design; data interpretation 
and geophysical model development.  Our two 
primary scientific objectives include mapping the 
velocity field of Antarctica, and establishing time 
series observations of the physical properties of icy 
terrain from pole-to-pole.  Our aim is to perform 
change detection studies that rely on over 3 decades 
of high-resolution remote sensing data. 
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BPRC Remote Sensing Strengths 
 
The Remotes Sensing group has well-established relationships with a host of national and 
international organizations.  It has conducted successful collaborations with:  NASA’s Jet 
Propulsion Laboratory, Wallops Flight Facility and Goddard Space Flight Center; Canadian 
Space Agency and the Canadian Center for Remote Sensing; European Space Agency; Technical 
University of Denmark; University of Kansas;  Texas A&M University; Alaska SAR Facility; 
Alfred Wegener Institute for Polar Science.  Notable projects and successes include: 
 
Development and application of ultra-wideband radars and plane wave illumination structures 
for measuring scattering properties of distributed targets; 
 
Participant in the successful debate to declassify early satellite imager – construction of map 
mosaics of Greenland using 1962/63 DISP data; 
 
Lead organization for 18 institutions that worked under the Office of Naval Research 
Accelerated Research Initiative on Sea Ice Electromagnetics; 
 
Principal Investigator on the Radarsat Antarctic Mapping Project.  The National Geographic 
published products from the first Antarctic Mapping Mission and a portion of the RAMP digital 
elevation model is on display at the National Geographic building in Washington, DC. 
 
Collaboration with University of Kansas to develop an ice sounding synthetic aperture radar to 
image the base of the polar ice sheets. 
 
Strategic Plan for the Remote Sensing Group 
 
Major Scientific Questions for the Next 5 Years 
 
What are the electrical and related geophysical properties of snow, ice, sea ice, permafrost and 
how can this information be used to better interpret remote sensing data? 
 
How is ice cover distributed on Earth’s surface?  Is it changing?  Why? 
 
What are the shapes of the polar ice sheets?  Are they changing?  What is the impact on global 
sea level? 
 
What are the three-dimensional properties of the glacier beds?   
 
Can time-series of glacier strain rates and stresses be deduced from remote-sensing data?  If so, 
can this lead to a better capability for predicting changes in ice sheet dynamics? 
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Major Projects and Plans for the Next 5 Years 
 
Analysis of Modified Antarctic Mapping Mission data (through 2005) 
 
Mobile Sensor Web with University of Kansas (through 2006) 
 
Antarctic Mapping Mission-3 (under discussion with NASA and CSA) 
 
Ice Sheet Mass Balance Sites (under discussion with Technical University of Denmark) 
 
The group anticipates some redirection of its activity away from the data gathering and 
compilation of recent years towards data analysis in combination with theory.  That reorientation 
has begun with completion in 2002 of three M.S. theses focusing on:  ice sheet transfer 
functions; dynamical controls on Whillans Ice Stream; Antarctic ice sheet balance velocities.   
 
Resources 
 
Since 1989, the Remote Sensing Group has successfully competed for over $10M in external 
grants.  Support has come from NASA, ONR, NSF, ERIM. 
 
The group presently receives support from NASA and from NSF’s Office of Polar Programs.  A 
goal for the next 5 years is to re-expand our funding base to include ONR and NOAA. 
 
Future Requirements and Objectives 
 
Hardware/Software systems engineer ($55k/yr). 
 
Upgraded network connections with Scott Hall and direct access to wide bandwidth 
communication lines. 
 
Develop enhanced modeling and analysis capabilities by involving more Post Docs in the post 
data acquisition and reduction phase of projects ($60k/yr). 
 
Better coordination with other remote sensing, geophysics, and mapping groups at OSU. 
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2.8  Archival Program 

BPRC Archival 
Program 

 
 

The Archival Program’s mission is to 
collection, preserve, and provide access to 
historical documents concerned with 
exploration and scientific investigation of the 
polar regions. 
 
 Specific objectives and priorities for the Program are 
documentation of Admiral Richard Byrd, Sir Hubert 
Wilkins, Dr. Frederick Cook and the American Polar 
Society; documentation of expedition members who 
accompanied Byrd, Cook or Wilkins; oral histories of 
polar explorers of scientists undertaken by the oral 
history program of the BPRC Archives; and 
documentation of prominent contemporary polar 
researchers/scientists of the Byrd Polar Research 
Center. Secondary priorities, i.e. those which can be 
addressed only if primary priorities are not 
threatened, are artifacts, documentation concerning 
oral history interviewees created during the course of 
their careers; prominent scientists who were not 
members of the Byrd Polar Research Center; and 
collections available for purchase only.  Materials not 
collection by the program are raw scientific data, 
books and other published materials (to be referred to 
the Goldthwait Library of the Byrd Polar Research 
Center); and collections that have indefinite 
restrictions on use. 
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BPRC Archival Program Strengths: 
 
The historical papers of Admiral Richard E. Byrd, Sir Hubert Wilkins, and Dr. Fredrick Cook 
constitute a voluminous and significant core of documentation of exploration and discovery. 
These have drawn national and international attention from hundreds of researchers. At least, 
four nationally televised documentaries have made use of the historical papers and photographs. 
 
 In addition, the program has received financial support, public and private.  The Department of 
Education funded the processing and cataloging of the Byrd Papers.  In 2000, the National 
Science Foundation provided financial support for an oral history program of two years duration.  
This has enabled the program to interview nearly one hundred explorers and scientists who 
visited polar regions in the 1930’s, 1940’s, and 1950’s.  Finally, the Lincoln Ellsworth 
Foundation, the Kane Lodge Foundation, and the Dr. Frederick A. Cook Society have donated 
financially to the program annually. 
 
Each year, the Byrd Center has sponsored at least one conference that draws attention to the 
archival program.  Typically, these conferences include a special exhibit and proceedings. 
 
The Goldthwait Polar Library of the Byrd Center is a wonderful asset in its substantial collection 
of monographs concerning polar exploration and scientific exploration.  The librarian is able to 
answer a portion of the reference inquiries. 
 
Finally, the archival program has benefited significantly from the OSU Libraries.  The latter 
provides cataloging and IT services, along with a modern (1995) building that is an ideal 
environment for research and preservation. 
 
OSU Limitations 
 
From the beginning, this program has been without an operating budget.  Private donations and 
earnings from the licensing of photographs and film as well as revenue from copy services have 
supported the inadequate staffing and preservation budget. OSU Libraries, along with OSU 
Academic Affairs, provided funding for one graduate student; recently, OSU Archives used its 
own cash reserves to pay the salary of the polar curator.  
 
In addition, the Byrd Center has only one librarian for all of the programs that the Goldthwait 
Polar Library supports. 
 
Exhibit and conference facilities in the Byrd Center are inadequate, to be generous.  The lecture 
hall is in need of major remodeling if the Center is to continue to host conferences; the historical 
display in the main hallway is poorly lit and thoroughly unappealing. 
 
Plan of Action, Near Term (1 to 2 years) 
 
1. Endowment Fund.  From the existing earnings and from the cash donations from foundations 

create an endowment fund, the revenue from which could be used as a minimal budget for 
preservation support and operational activities.  Growth of the endowment fund should be an 
objective for OSU Development.  
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2. Oral History Funding.  The program will submit a proposal to the National Science 

Foundation for multi-year funding of the oral history program, with a focus on the 1960’s era 
of polar investigation. 

 
Plan of Action, Long Term (3 to 5 years) 
 
1. Operating budget.  The archival program needs to have a stable base, because the historical 

collections and service to research are a continuing program of the Byrd Center, even as the 
Goldthwait Library is a continuing feature.  The operating budget should compliment and 
supplement the earnings from the endowment fund and make it possible for the archival 
program to add more student support. No archival program can sustain itself entirely from 
donations and earnings. It will not be possible to take responsibility for new collections 
without attention to the costs of description, cataloging, and reference services. 

  
2. Physical improvement.  Scott Hall, the home of the Byrd Center, is an unsatisfactory building 

that needs significant renovation.  Part of that renovation should include attractive and 
updated exhibit areas appropriate both for the quality of the materials exhibited and for the 
audience of scientists, scholars, and the general public who visit the building regularly. 

 
3. Increase staffing of the Goldthwait Library.  The single librarian does reference, 

management, and basic clerical activity, as well as assist the Center with conference planning 
and execution.  Fundamentally, the Library suffers from the number of distractions and 
responsibilities added to the single librarian. 
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2.9  Administration 

BPRC 
Administration 

Unit 
 
 
BPRC Operations (Main Office) 
 
The mission of the main office is to ensure that the 
administrative components remain responsive to 
the needs of the researchers, other Center 
members, OSU and the scientific community.  
Another function of the administrative unit as a 
whole is to facilitate the researchers in achieving 
their scientific pursuits. The fulfillment of this 
mission, in alliance with the other research 
groups of the Center, the Office of Research and 
the OSU community will enable BPRC to remain 
a unique multi-disciplinary polar/earth systems 
science center. 
 

 
 
The Byrd Center’s Administrative Infrastructure is as 
follows: 
 

• BPRC Operations (Main Office) 
• Computer Systems Support 
• Goldthwait Polar Library 
• Graphics Studio 
• Machine Shop 
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The Byrd Polar Research Center reports to the Office of Research.  As stated in BPRC’s Patterns 
of Administration, the Center is administered by a Director.  An Executive Committee (EC) 
advises the Director in the administration of the Center.  An administrative associate assists the 
Director and the Center in the budget-related aspects of the Center’s activities. Administrative 
staff report to the Director through the Administrative Associate; other office staff, technical 
support staff, research staff and the administrative associate report directly to the Director. 
 
Support Staff 
 
Currently (Fall 2002) the Center maintains a core support staff consisting of an administrative 
associate, graphics illustrator, librarian, machine shop operator, proposal specialist, part-time 
systems manager, and a part-time student clerical assistant.  These individuals perform essential 
functions in the operation of the Center.  These functions include: 
 
• Grant and contract management  
• Proposal preparation and submission 
• Payroll and human resources services  
• Procurements associated with the Center’s unique requirements for field programs   
• Travel 
• Management of computer systems 
• Preparation of graphic materials for University functions as well as for 

national/international meetings and lectures 
• Management of Goldthwait Polar Library 
• Assistance with equipment fabrication  
• Maintenance of web page 
• Organization of national and international conferences and workshops 
• Scheduling and conducting tours of the Center   
• Report preparation and submission  
• Publication editing and distribution of related reports 
• Shipping and receiving 
 
Four of the Center’s technical and administrative staff (graphics illustrator, librarian, machinist 
and proposal specialist) are supported 50% from external grants and contracts, and 50% by 
internal state funds through the Office of Research.  The systems manager is supported partially 
by the Director’s discretionary funds.  The Director and administrative associate are supported 
100% by state funds through the Office of Research. In a typical year, the administrative unit 
serves approximately 45 researchers, 30 graduate students and 20 undergraduate students.  
 
It is important to retain an experienced, motivated and diverse support staff to further the 
Center’s strategic goals. Over the last five years the administrative burden on the support staff 
has increased, while the University has reduced existing budgets.  Since funds are not available 
to increase staff at this time it is important to continue to invest in the training and development 
of current staff in order to support the growing needs of researchers, affiliates and their 
colleagues. 
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Computer Systems Support 
 
To maintain the computer support needs of a world-class research facility, we need the following 
system administrators:  UNIX, LINUX, Windows, Mac and networking.  The heterogeneous 
composition of computing equipment in use at the Center presents a daunting task for just one 
Systems Manager.  By shifting computer support personnel from working for the individual 
research groups to working for the entire Center, we will establish a cohesive computer support 
group to address the computer needs of the Center and maximize efficiency. 
 
The activities of these system administrators include: 
 
• Attend bi-weekly meetings to discuss current projects and problems, in addition to vacation 

schedules 
• Develop and implement system administration standards for installing operating systems and 

software: 
• Standard file system partitions and layout 
• Samba for Windows User authentication 
• NIS/LDAP implementation to minimize repetitive system administration tasks 
• How to setup a Windows system, preferably the most recent version 
• How to setup a UNIX system 
• How to deal with special cases, i.e., HP-UX, IRIX, etc. 

• Maintain computer security as required by National Science Foundation for funding.  The 
recently supplemented firewall is only a first line of defense. 

 
In the future we need to move towards centralized computer resources, including mail services, 
ftp services, web services and network backup capability.  Centralized services lead to fewer 
systems vulnerable to hacker attacks.  The ability to backup any computer within our network 
safeguards against data loss due to the current irregular backup routine on many PCs and Macs.  
A centralized printing service reduces the need to purchase duplicate equipment within the 
research groups, a cost-saving measure. 
 
Goldthwait Polar Library 
 
The Goldthwait Polar Library (GPL) contains materials relevant to the polar and alpine regions 
of the world.  The library has extensive collections on the history of polar exploration, 
glaciology, polar meteorology, glacial geology, remote sensing and paleoclimatology. The 
library receives several publications from national and international polar institutions on an 
exchange basis.  The library has over 1,000 maps of the polar regions.  The library is also 
responsible for the Byrd Polar Research Center’s Publication Distribution Program.  The mission 
of the Goldthwait Polar Library is to collect and preserve material related to the polar regions 
and to support the research needs of the scientific staff and students of the Center. 
 
In the 1996 external and internal review, the library received high marks for service and for the 
resources available in the library, however, the external review committee strongly 
recommended that the library’s holdings be made more accessible to the OSU community and 
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the polar research community.  With this recommendation in mind, we negotiated with the OSU 
Libraries to have the GPL’s holdings added to their online catalog.  We now participate in 
OhioLINK and follow the circulation guidelines of the other libraries.  The cataloging 
retrospective conversion project is still in progress.  All the duplicate titles have been added to 
the catalog and we have established a quota system with the OSU Libraries’ cataloging 
department to add the unique titles to both the online catalog and OCLC.  This increases our 
visibility within the University and anyone on campus or from any other OhioLINK institution 
may request our materials. 
 
Future goals for the management of the library: 
 
• Maintain or exceed current level of services for library users
• Continue to acquire resources to support the research needs of the scientific staff and make 

them readily accessible 
• Complete the retrospective conversion portion of the cataloging project 
• Promote use of library resources via an enhanced library web page 
• Foster continued relationships with other national and international polar libraries to promote 

resource sharing and the publication exchange program 
• Editor of BPRC newsletter, Ice Sheets 
 
 
Graphics Studio 
 
The Byrd Polar Research Center Graphics Studio provides high quality, professional graphics 
that allow our researchers to relay their scientific findings to the public and scientific 
community. The graphic illustrator produces drawings for scientific journal articles, 
presentations (slides, overheads, posters) and grant proposals.  Interaction includes contact with 
researchers, students, staff members, various affiliated departments, as well as internal and 
external media groups.  The typical media produced by the Graphics Studio in the past year 
include free-hand illustrations and photographic scans for publications, presentations, grant 
proposals, posters, reports and brochures. In addition, the illustrator is responsible for the 
preparation of slides, conversion of images for various types of media and routine updates to the 
BPRC web page.  One researcher, Lonnie Thompson, has reported numerous instances where 
other conference participants have commented that his illustrations are among the best they have 
seen.   This reflects very positively upon the efforts of Jeanne Jaros, the graphics illustrator.  
 
In addition to the materials listed above, the graphics illustrator has recently created a poster (in 
collaboration with the Office of Research) for the diversity lecture entitled “The Value of 
Diversity in a Research Work Environment:  Overcoming Challenges”.  She has also provided 
images for Ice Sheets (the BPRC newsletter) and created graphics to incorporate into web page 
designs.  This type of in-house graphics production alleviates the time and expense incurred 
when using outside sources, thus leaving more funding available for research purposes. 
 
In 2000, a grant from the Ohio Board of Regents provided funds for the purchase of a new PC, 
plotter (used for printing posters), slide scanner, flatbed scanner, a slide imager, and a high 
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quality laser printer.  In addition, a large format (13” x 19”) inkjet printer was purchased with 
BPRC funds.     

 
Future Goals 
 
There is a continued need for efficient and high speed equipment as technology is always 
changing.   
 
Machine Shop 
 
The Byrd Polar Research Center Machine Shop provides unique technical laboratory support for 
Byrd Polar Research Center scientific programs.  The responsibilities associated with the 
machine shop include: 
 
• Consult with research staff to develop the scientific equipment essential for their field and 

laboratory research projects; 
• Fabricate one-of-a-kind thermal and electromechanical ice core drilling systems to the 

specifications provided by Victor Zagorodnov and Lonnie Thompson; 
• Assist research staff and affiliated faculty prepare for their field work in polar and alpine 

areas;   
• Oversee and monitor operation of cold rooms for ice core storage;   
• Develop scientific equipment by working with research staff and faculty to design and 

engineer specialized scientific equipment for use in cold environments as requested;  
• Supervise research assistants and students in the construction of this equipment;  
• Participate in testing and evaluation of equipment;   
• Troubleshoot and resolve problem areas in unique equipment;   
• Provide logistical support for research staff and faculty for deployment to remote regions by 

packing and shipping of equipment and supplies, and accept and inspect returning equipment 
to ensure repair is accomplished when necessary;  

• Perform necessary administrative tasks for the daily operation of the machine shop; 
• Order project materials from vendors;  
• Train and supervise staff and student employees in the safe operation of the machine shop: 

and Serve as the equipment inventory officer, space coordinator and building coordinator for 
the Byrd Center. 
 
 

Future Goals 
 
Equipment upgrades and additional space in which to expand the machine shop is required to 
properly serve the growing needs of the Byrd Center personnel. 
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2.10 BPRC Center-wide Research Objectives 

In the process of producing this document, BPRC members came together and discussed 
potential center-wide collaborative research ideas.  This section is the manifestation of these 
discussions.  These initiatives are in varying degrees of maturity, as some of the ideas are 
only in the beginning stages of development, while others have been evolving over longer 
periods of time.  They are not meant as final products.  They are instead meant to 
demonstrate a number of potential science themes that BPRC could develop together or in 
small groups over the next five years.  They should be taken as examples of future 
collaborative, multidisciplinary research initiatives of the Center. 

2.10.1 International Polar Year 2007/2008 

As mentioned above, the Byrd Polar Research Center has its origins in the International 
Geophysical Year (IGY), July 1957-December 1958. The IGY was inspired by the 
International Polar Years of 1882-1883 and 1932-1933. Past IPY/IGY results are of the 
utmost significance to current polar research and resulted in a legacy of observational records 
that today provide seminal baseline measurements for scientific investigations of the 
changing cryosphere, hydrosphere, and lithosphere.  Our current in-house expertise across 
the geosciences puts BPRC in an excellent position to take a leadership role in upcoming IPY 
activities. As one of the few polar centers in the country, BPRC plans to take advantage of 
this opportunity by promoting research in three substantive areas. The three proposed BPRC 
IPY 2007/2008 strategic foci presented in the following sections include Remote Sensing, 
Polar Climatology, and Geology. 

2.10.1.1 Remote Sensing: A Snapshot from Space 
Satellite observations are revolutionizing our ability to observe the poles and polar processes.  
No other technology developed since the IGY of 1957 provides the high-resolution, 
continental-scale, frequent-repeat, and all-weather observations available from space borne 
sensors. The utility of that technology is evidenced by associated scientific advances 
including measurements of long term trends in polar sea ice cover and extent, the realization 
that the polar ice sheets can change dramatically at decade or less time scales, and the 
quantification of relationships between processes at the poles and at mid and equatorial 
latitudes.  
 
There are many examples of successful space borne observations from pole to pole for 
scientific, commercial and governmental purposes.  These successes encourage the use of the 
capabilities and consequently, the competition for access to resources from the international 
constellation of satellites becomes increasingly more intense.  Frequently, this means that 
there are only limited opportunities for conducting large-scale projects that consume a 
significant fraction of system capabilities for some dedicated period of time.  An example of 
a large-scale coordinated effort is the Radarsat Antarctic Mapping Project that required 
months of dedicated satellite and ground support time to achieve its objective of obtaining 
near instantaneous 'snapshots' of Antarctica to serve as gauges for measuring future changes. 
 
Large-scale coordinated-experiments will continue to be important for polar scientists 
seeking to understand the role of polar processes in climate change, the contribution of the 
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polar ice sheet to sea level, ice sheet and ocean interactions, and the dynamics of ice sheets 
and sea ice.  These future missions will be further enhanced if complementary observations 
and data analysis from different satellite sensors can be coordinated (for example IceSAT 
laser altimeter observations of ice sheet surface topography with EnviSAT SAR observation 
of ice sheet motion).  That coordination is challenging in part because of resource allocation 
issues and in part because space programs are operated by a host of national agencies.  To 
overcome those challenges, the international polar science community needs a common 
rallying point. 
 
We propose to develop an international science plan for coordinated, space borne and in situ 
observation of the polar regions and polar processes as part of the proposed International 
Polar Year.  The goal is to advance polar science by obtaining another critical benchmark of 
processes in the Arctic and Antarctic during the IPY.  The technical objective would be to 
coordinate polar observations with space borne and in situ instruments and then to make the 
resulting data and derived products available to the international science community.  
Acquisitions would be tailored to concentrate on those science problems that would best be 
served by a focused, time limited data acquisition campaign and/or those problems that 
would be served by having a diverse but integrated set of observations.  A possible expansion 
of this idea would be to include ice covered regions from pole to pole that are known to be 
important contributors to current sea level change. 
 
We recommend that such a project focus on two classes of products that characterize the 
polar regions during the IPY.  The first consists of mapped data from different sensors and 
provided in a common format.  These products would form the most basic contribution from 
the project – namely a benchmark for future comparison.  The format may include 
Geographic Information System links to facilitate incorporation and comparison with in situ 
data.  The second class consists of geophysical variables derived from the map products.  
These might include properties such as ice sheet elevation, velocity and strain rate fields, 
accumulation rate fields, and sea ice extent and concentration.   
 
We envision the project to be coordinated by an international steering committee responsible 
for crafting overall science objectives, deliverables, and requirements.  The steering 
committee will also be responsible for transmitting this information to the various flight 
agencies or vendors and for monitoring the overall coordination of the campaign.  At a 
working level, individual teams of investigators will be asked to work directly with mission 
operations groups and to take ownership of the development of these products for delivery to 
data centers.  The final result will be a coordinated, integrated data set that captures a detailed 
snapshot of Earth’s poles. 

2.10.1.2 Polar Climatology: Data Assimilation 
The high latitude parts of our planet are monitored by conventional observations that are 
sparse in space and limited or discontinuous in time. Satellite remote sensing provides the 
only approach to providing the required coverage in space and time. Yet the characteristics of 
satellite observations vary widely and need to be merged with surface observations.  One 
rapidly developing technique to achieve this synthesis is data assimilation, where output from 
a short-term prediction model is merged with available observations. For atmospheric data 
assimilation, the observations can be from surface weather stations, satellite soundings and/or 
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radiances, weather balloons, aircraft, etc. The assimilation procedure takes in account the 
observation type characteristics including their potential errors. 
 
Assimilation takes advantage of observations whenever and wherever they occur, and 
provides a context to an observation by carrying past information to the observation site.  
Data assimilation provides strict quality control of the observations as part of the procedure. 
The output of this effort is a grand synthesis of the state of the atmosphere (or whatever 
medium is being considered) as a function of time that combines all observational 
information in a coherent framework, and provides estimates of important variables that are 
not observable, such as atmospheric vorticity. Such data extend horizontally, vertically and 
through time, serving as data ‘hyper-slabs’ for input into a myriad of other models produced 
by the scientific community of the present and future. Data assimilation of the atmosphere 
and for the land surface is reasonably well advanced, but there are many polar specific 
problems that still need attention (e.g., how to incorporate satellite soundings of the 
atmosphere over sea ice and ice sheets). Data assimilation for the polar ocean is in its 
infancy. Data assimilation for other aspects can be imagined, such as for the surface mass 
balance of polar ice sheets, various aspects of atmospheric chemistry, etc. The Polar 
Meteorology Group is playing a leading role in the development of the so-called Arctic 
System Reanalysis, where the behavior of the Arctic atmosphere, land surface, rivers, and 
ocean will be evaluated in an integrated system; this will take years to develop and then 
many more years to refine, extending well into the IPY period. We are proud to say that this 
process has already been initiated at the BPRC. So to summarize, the challenge for the IPY is 
how to mount a comprehensive attack on the problem of merging the large amount of 
satellite observations that have very different characteristics with more conventional 
observations to monitor the state of the polar atmosphere, land surface, rivers, polar ocean, 
and polar ice sheets both in the past and into the future. This effort will evaluate the impact 
of global climate variability and change on the polar regions, and concentrated effort during 
the IPY will pay scientific dividends far into the future, as did earlier IPYs and IGY 
1957/19580. 

2.10.1.3 BPRC Geology and the IPY: Antarctica and IGY:  New Frontiers in ‘A                  
Continent for Science’ 

Antarctica was established as a laboratory for cooperative international science during the 
IGY, and remains an unparalleled model of successful international research. The scientific 
foundations established in the IGY have led to significant advances in understanding 
processes in the solid earth, the atmosphere, the oceans, the cryosphere and the global 
climate system. It is increasingly clear that deciphering the feedbacks and interactions 
between these spheres is required to comprehend the earth system as a whole, hence 
understanding the unique Antarctic geodynamic environment is imperative. Yet, in many 
respects, Antarctica remains an unexplored frontier of the earth system. The Antarctic 
geoscience community has begun planning a new era of earth science exploration projected 
to reach fruition at the time of the IGY golden jubilee (see: http://www.geology.ohio-
state.edu/agg-group/). International cooperation will be organized through SCAR (Scientific 
Committee on Antarctic Research). An ‘Antarctic Geophysical Decade’ will include 
experiments at unprecedented scales across the continent, enabled by new technologies. 
Coordinated airborne and marine geophysical surveys, drilling (offshore and through the ice 
sheet to bedrock), deployment of GPS and seismic arrays, topical geological studies, and 
modeling studies, integrated with the wealth of new and upcoming satellite-derived data, will 
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allow us to make the next leaps forward in understanding questions such as: 1) how changing 
ice mass loads influence lithospheric stress/strain regimes; 2) how glacial isostatic 
adjustment and the tectono-thermal structure of the lithosphere control modern ice sheet 
dynamics; 3) inception, growth and fluctuations of Antarctic ice sheets and interhemispheric 
asynchroneity; 4) climate sensitivity to forcing factors such as continental-scale 
paleogeography, volcanism, erosion/sedimentation; 5) the origin and evolution of subglacial 
lakes and their life forms; and 6) the mode and tempo of supercontinent assembly and 
dispersal, and relations to global climate change and biotic evolution through earth history.  

2.10.2 Glacial Assessment with Emphasis on Both Physical and Human Dimensions 

Ensuring an adequate supply of fresh water for Earth’s growing population is emerging as a 
daunting problem with severe ramifications for human sustainability in the coming centuries.  
Changes in the availability and distribution of water resources severely impact agricultural 
production, urban growth, floodplain development, and vulnerability to inundation and water 
scarcity.  The likely extent of these “downstream” effects is poorly known because estimates 
of changes in water supply for many regions are undetermined.   Glaciers and small ice caps 
play a key role in regulating water supplies to many of the world’s watersheds.  Currently 
most of the world’s smaller glaciers that store water as ice in the wet season and release 
liquid water in the dry season are shrinking.  The loss of these natural ‘water towers’ has 
severe consequences for the populations who depend upon them for fresh water resources.  
Entire watersheds may be transformed forcing communities to cope with land use changes, 
altered urban growth patterns, changed flood plain conditions, and reduced availability of 
hydroelectric energy and potable water. 
 
The BPRC ‘Glacial Assessment Project’ is the first step toward a much larger goal of 
implementing a program to acquire observations of glaciers worldwide and to establish a 
benchmark for change detection.  A wealth of satellite data is now available to extend glacier 
observations back to the early 1960s, thus allowing construction of a much-needed temporal 
view of glacier change over the last four decades.  In parallel, models must be developed to 
explain the observed changes.  Model development will rely upon both modern and past 
climate histories to identify and quantify the mechanisms forcing glacier retreat.  This 
requires a combination of high-resolution ice core records and the deployment of an in situ 
monitoring program including automatic weather stations.  In Section 2.4 the Ice Core 
Paleoclimate Research Group discusses its plans to initiate such a monitoring program on 
eight sensitive ice fields. Using these observations, scenarios for glacier change under 
different climatic conditions can be developed and incorporated into hydrological models of 
entire watersheds.  Predictions from these models, in turn, are the essential input for models 
of socio-economic changes and human impacts.   
 
The specific goals of the ‘Glacier Assessment Program’ are to measure and monitor the 
extent, volume, and motion of key glaciers and ice caps deemed particularly sensitive to 
climate change and evaluate the range of possible changes in water resources and assess 
impacts upon vulnerable populations. By linking the physical and social systems that are both 
under pressure from global climate change, and making a crucial contribution to scientific 
forecasting of social and economic landscapes of the future, the Glacial Assessment Project 
will contribute directly to Human Dimensions of Global Environmental Change (HDGEC) 
research. 
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BPRC and OSU are uniquely positioned to lead this initiative.   Accomplishing these 
objectives requires collaboration among the scientists in the BPRC and several OSU 
Departments (Geography, Geological Sciences, Civil, Environmental and Geodetic Sciences) 
as well as with scientists and engineers in those countries where monitoring activities will be 
conducted.  Existing BPRC strengths include: (1) extensive experience recovering ice cores 
from the world’s most remote and high ice fields and establishing baselines for repeat in situ 
monitoring; (2) excellent working relationships with scientists in many of the critical areas to 
be monitored (Peru, Bolivia, Ecuador, Russia, Tanzania, and China); (3) expertise in 
establishing and maintaining remote automatic weather stations (AWS); (4) demonstrated 
expertise in using remote sensing applications to map glacier changes; and (5) very 
successful programs in glacier dynamics, atmospheric sciences and climatology.  The Ice 
Core Paleoclimate Group has already established observational programs using in situ, 
remotely sensed, and ice core-derived climate histories for several sites (e.g., Quelccaya in 
Peru and Kilimanjaro in Tanzania).  But more is needed.  Recognizing this we have attained 
Academic Enrichment Funds to hire a new faculty member with hydrological training and 
expertise in remote sensing over snow and ice.  Funds were also awarded for a research 
scientist in BPRC and three postdoctoral scientists. Collectively this group will address the 
modeling of mountain glaciers and their response to local climate forcing, hydrological 
modeling of watersheds nourished by glaciers and snow packs, and socio-economic modeling 
of likely impacts on humans and their built environment. 

2.10.3 Teleconnection Initiative 

Forcing mechanisms acting at orbital to annual time scales for linked climate variations at 
widely separated locations (or teleconnections) are reasonably well known from direct 
observation and theory.  In between those end members exist a range of behaviors that have 
been observed in the instrumental record and geological archives. These include interannual 
to decadal-scale features such as ENSO, the North Atlantic Oscillation/Arctic Oscillation 
(NAO/AO), and the Pacific Decadal Oscillation (PDO). In addition, multidecadal-, century-, 
and millennial-scale oscillations have been documented in ice cores, and marine and 
lacustrine sediments. The construction of proxy records of air temperature, sea-surface 
temperature, ice rafting, and biological productivity has indicated that some of these features 
are global, and may be transmitted from one geographic region to another. Presently, we 
have an incomplete knowledge of the forcing mechanisms driving these sub-orbital 
oscillations. We do not know if these oscillations are stable back through time. We do not 
know if these oscillations occur under different boundary conditions (i.e., did they operate 
during glacial intervals?). We have only a partial understanding of how climatic events and 
oscillations are transmitted from one part of the atmosphere-ocean-ice system to another, or 
how they are transmitted from one geographic region to another. 
 
Several research groups within BPRC address these questions from different perspectives. 
The Ice Core Paleoclimatology Research Group and the Geoscience Group are constructing 
high resolution, well-dated records of climate proxies. Climatologists with the Polar 
Meteorology Group can identify those locations that are likely to have the largest and/or most 
consistent response to major climate oscillations, and what sampling is required for adequate 
coverage and statistical accuracy. Thus, climate proxy studies can be focused within these 
guidelines. Similarly, combined efforts of climate proxy studies and global or regional 
climate modeling can provide multi-perspective answers to pressing questions. As an 
example, starting from an ice core record, a glaciologist may ask what climate record of the 
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El Nino-Southern Oscillation (ENSO) is recorded in the ice. In a complementary way from 
observed, detailed climate patterns of the ENSO cycle and with numerical modeling studies, 
we can consider how the large-scale ENSO climate can be expected to impact a point 
measurement.  This approach also helps us pinpoint the ideal location for the point 
measurement. 
 
Through such multidisciplinary initiatives, the BPRC scientists will document and 
understand the sequence, amplitude and phasing of Earth's climatic oscillations, how these 
oscillations are globally transmitted through the atmosphere-ocean-ice system, and how the 
Earth's ecosystems respond to these oscillations. 

2.10.4 Lithosphere-Cryosphere Interactions 

Antarctica and Greenland form the lithospheric cradles for the great continental ice sheets.  
Understanding the forcings and responses between the solid earth, the ice sheets, and the 
oceans is essential to predict changing ice sheet dynamics and implications for sea level 
change. Existing expertise in geological sciences, remote sensing, geomatics, geodesy and 
glaciology puts the BPRC in a pivotal position to lead new initiatives to understand 
lithosphere-cryosphere interactions (e.g., NASA solid-earth science working group report 
[http://solidearth.jpl.nasa.gov]; NSF-OPP workshop recommendations [see links at: 
http://www.geology.ohio-state.edu/agg-group/workshops.html]). 

 
Current research at BPRC is already addressing a wide range of questions about the interplay 
between solid earth processes, the cryosphere, and sea level change.  The relation of 
neotectonic deformation (post-glacial rebound, neotectonic faulting, volcanism) to 
continental glaciation and deglaciation is being addressed by GPS measurements and field 
studies in Antarctica. The ways in which extensional tectonics, which forms sedimentary rift 
basins and generates high heat flow and active volcanism, influences the dynamics of ice 
sheets is under study in Antarctica and Greenland.  The three dimensional properties of the 
bed of the ice sheets is being investigated by computing transfer functions between the 
bedrock and ice sheet surface topography, and between surface topography and SAR 
backscatter.  Also, the potential to use repeated measurements of surface gravity, 
repositioned to the same geodetic point on a moving ice sheet using GPS, as a means for 
estimating local ice mass change is being assessed. 
 
For future research, combining ground-based observations with space-based technologies has 
particular promise for measuring changes in the dynamic lithosphere-cryosphere system.  
Spaceborne data can provide the synoptic perspective to link more local, ground-based 
measurements.  Ground-based observations provide both time series and key validation 
points for interpreting the space-based measurements.  Data on the history of change in these 
systems over a range of time scales from geological records will allow us to understand the 
underlying forcing mechanisms and system responses.  BPRC researchers plan to develop 
expanded interdisciplinary research that will allow us to use a range of new tools and data 
sets to study lithosphere-cryosphere interactions.  Space-based geodetic techniques, including 
GPS, gravimeters, InSAR, and gravity mapping sensors, can be integrated to separate solid-
earth vertical motion (tectonic, post-glacial rebound) from ice mass change and sea-level 
change and to investigate ice sheet dynamics. High-resolution topographic and surface 
change data from radar and laser altimetry can be used to derive a record of interactions 
between tectonic, ice, ocean and atmospheric processes, and to monitor ice mass change and 
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ice dynamics.  Time-dependent gravity changes from ongoing and new satellite missions will 
provide a means to map solid earth deformation and changing mass of ice sheets and 
subsurface water.  Lithospheric parameters can be constrained by using other space geodetic 
measurements such as polar motion and Earth rotation. Radar and hyperspectral imagery, 
which can be used to map glacial and bedrock surface materials, and ice sheet properties, is 
now available over polar regions. New programs in stratigraphic drilling will allow us to 
obtain high-resolution geological records of past ice sheet configurations.  Planned programs 
of geophysical mapping and drilling through the ice sheets will permit mapping of the 
subglacial geology, and provide new information about the geological control on ice 
dynamics and on ice thickness, bed properties, and ice stratigraphy.  The unique combination 
of expertise represented by BPRC researchers will allow us to develop a strong 
interdisciplinary research program that can lead the way in employing this wealth of new 
data to understand feedback mechanisms between the solid earth, cryosphere and 
hydrosphere. 

2.10.5 Large Scale Watershed Biogeochemical Dynamics 

There is a need to better understand how changes in hydrology (through climate change and 
anthropogenic manipulation) and land use impact biogeochemical cycles. This project 
combines the remote sensing, and environmental geochemistry groups at BPRC and the 
strong hydrological expertise of individuals in the Department of Geological Sciences.  We 
propose to study nitrogen cycling and hydrology in a large basin of diverse landforms and 
land uses. The research area is a purposefully chosen large and complex river basin. Thus the 
scale of the study requires development of new investigative and interpretive tools. The work 
would be done in the Ohio River watershed, a basin of 258,000 km2. The research has two 
overall goals. The first of these is to elucidate the hydrologic, geochemical and biological 
processes that occur in a large and complex watershed. The second of the goals is to 
understand the role of the hydrologic cycle in controlling nitrogen budgets and fluxes within 
the Ohio River basin. 

 
The first specific research objective, to be pursed by the Remote Sensing Group at BPRC is 
to capture the extreme heterogeneity in the physical, chemical and biological settings within 
the Ohio River basin. The first task to be accomplished for this objective is measuring the 
surface properties of the Ohio River Basin with remote sensing data. This will be pursued by 
mapping the landscape mosaic in great detail and over several decades. The maps will be 
analyzed to extract land use patterns and to examine their relationships with landforms and 
stream drainages over time. Three satellite image mosaics, with ERDAS Imagine, will be 
developed using data from Landsat-7 and Radarsat-1. The data will elucidate current land 
uses for comparison with historical Landsat MSS and TM data and reconnaissance photos. 
We can then integrate the new data into a base DEM dataset to characterize the topography 
of the land surface. Finally we will incorporate snow cover, landsurface temperature and 
vegetation indices into the GIS data base.  
 
The second specific objective, to be pursued by the Geochemical Group made up of 
researchers from the Department of Geological Sciences and BPRC, is to describe and 
interpret nitrogen budgets within the watershed. This will entail detailed study of several sub-
basins within the Ohio River basin. The sub-basins will be chosen based on contrasting land 
uses and landforms. The first task will determine landscape nitrogen inputs for the chosen 
watersheds, for several years of hydrologic extremes. We will calculate losses of nitrogen 
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from the sub-watersheds for the same years, and use available data to calculate nitrogen 
fluxes for the chosen sub-watersheds over the past 25 years and to compare these to 
calculated results from hydrologic modeling performed by the Modeling Group. For the 
Scioto River sub-basin, a large sub-basin of the Ohio River Basin, sediment core data 
obtained during this study will be compared to modeling results. The fourth task in the 
accomplishment of this objective is to evaluate nitrogen retention on the landscape and to 
compare that to land use and topographic data generated by the Remote Sensing Group. 
Reservoir sediment cores will be used to determine the effect of land uses on past sediment 
accumulation to the reservoir and losses of nitrogen from the landscape. 
 
The third specific objective of this research, to be performed by the Modeling Group in the 
Department of Geological Sciences, is to perform a model-based synthesis and integration of 
the hydrological and biochemical responses to anthropogenic and natural forcings. This 
objective will integrate data and process understanding from the first two objectives and 
incorporate them into a basin-scale hydrologic fate and transport model. Modeling at this 
large basin scale is rarely performed due to its inherent complexity. This model will perform 
a 25-year hindcast to evaluate effects of climatic extremes on nitrogen budgets and on extra-
basin transport of fixed nitrogen. 

2.10.6 Coupled Modeling Initiative 

Improving our ability to model complex, interconnected Earth processes is essential to 
achieve the goal of understanding the coupled solid earth-atmosphere-hydrosphere-
cryosphere processes that control changes in global sea level.  Data from a variety of 
disciplines must be integrated into modeling, and a close interchange between modelers and 
data collectors is required to succeed in the iterative process of model development and 
validation.  The range of expertise and interdisciplinary experience of BPRC researchers 
provides strong potential for developing a new initiative in coupled climate modeling. 
 
Coupled atmosphere-land surface-ocean/sea ice models now exist (such as the NCAR 
Community Climate System Model version 2 that is planned for implementation by the Polar 
Meteorology Group) that have a response time scale on the order of 1000 years. This is very 
short in relation to the typical time scale of change for ice sheets (104-105 years), mountain 
building and continental drift  (106 years or more).  Thus simulations with CCSM2 represent 
climate snapshots for given configurations of ice sheets, orography, location of the 
continents, and atmospheric trace gas concentrations (CO2, etc.). One can integrate ice sheet 
models with surface climate derived from a sequence of climate snapshots from CCSM2 
integrations.  The Polar Meteorology Group at BPRC is particularly interested in the period 
from the Last Glacial Maximum to the beginning of the Holocene and will apply such 
techniques to investigate the collapse of the Laurentide Ice Sheet in conjunction with 
colleagues from other universities as part of current and future projects. They similarly are 
interested in studying ice sheet onset at the end of the last interglacial.  Modeling to 
understand the distant geologic past will be a new initiative for the Polar Meteorology Group.  
    
There is increasing interest in understanding how solid-earth tectonics and climate interact to 
shape the Earth’s surface.  What is the relationship between tectonic processes (e.g., uplift, 
weathering and erosion of continents and consumption of atmospheric CO2), climatic 
variations, and the onset of continental glaciation?  What is the role of plate configuration, 
vertical tectonics, and paleotopography in glacial inception?  To answer such questions, it is 
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essential that records of the evolving surface of the solid earth derived from geological and 
geophysical studies be integrated into coupled modeling of ice sheets, oceans and climate.  
BPRC geological scientists are involved in new initiatives to determine geological and 
geophysical parameters that establish key boundary conditions for coupled modeling, and 
also provide a means of validating model results.  Mapping global/regional paleogeography 
through geologic time, including configurations of continents and oceans from 
paleomagnetic and regional tectonic studies, is a current BPRC strength.  Several BPRC 
researchers are involved in obtaining high-resolution records of ice sheet, climate and 
tectonic history through stratigraphic drilling.  Active and planned new research is focused 
on the origins and evolving paleotopography of such key features of the Antarctic continent 
as the Transantarctic Mountains and Gamburtsev Subglacial Mountains.  The surface of the 
earth constitutes the record of past tectonic-climatic interactions.  New records on the 
landscape of the Transantarctic Mountains and on the evolution of the subglacial landscape 
mapped from ice-penetrating radar and SAR imagery will be essential input to paleoclimate 
modeling. 
 
Incorporating these geological data into coupled modeling is a requisite to investigate the 
paleoclimate and ice sheet history of the polar regions.  Modeling techniques presently in use 
at BPRC can be applied further back in time; however, a new researcher will be needed to 
expand into geological time scales.  If use of ice sheet models is desired, then an ice sheet 
modeling capability is needed at BPRC (or, alternatively, a collaborator outside of BPRC is 
needed).  In addition a new researcher/faculty with expertise in landscape evolution would be 
important to provide the key link between solid-earth, surface processes and the atmosphere-
cryosphere systems (see Geological Sciences section 2.2). 
 

3 BPRC Interdisciplinary Education 
3.1 Graduate and Undergraduate Research 

BPRC researchers and faculty involve students in their research at both the introductory and 
advanced levels (see Appendix 6). BPRC faculty with appointments in departments and 
BPRC Research Scientists with adjunct faculty appointments directly supervise graduate 
students and serve as dissertation committee members. Graduate student dissertation research 
projects regularly utilize polar and alpine material, and students often participate in land-
based and ship-based fieldwork.  In addition, we employ numerous undergraduate students as 
research aides and laboratory assistants. Undergraduate students regularly participate in NSF-
sponsored field research and in laboratory-based data analysis at OSU, typically as part of 
undergraduate thesis research for the B.Sc. degree. 

3.2 Classroom Instruction 

BPRC faculty and Research Scientists design and teach courses and advanced seminars in the 
Departments of Geological Sciences, Geography, and Civil & Environmental Engineering 
and Geodetic Sciences. BPRC faculty and research scientists propose to increase 
involvement in education and interaction with students by leading seminars on topics 
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including the most current issues in polar science, global climate change, science and public 
policy, and the history of polar exploration and polar science. 

 

3.2.1 New Undergraduate/Graduate Education Initiatives 

The development of undergraduate and graduate level seminars on polar science topics 
requires discussions among BPRC, OSU administration, and department heads on the 
equitable division of tuition dollars between BPRC and the instructor’s home department. 
 
BPRC scientists have expressed interest in developing a ‘minor’ in polar science offered 
through BPRC. We envision courses that would be cross-listed in multiple departments such 
as Geology, Geography, and Civil & Environmental Engineering & Geodetic Sciences. There 
are several programs that could serve as models for BPRC.  For example, the diploma course 
at the University of Canterbury, NZ, and the Antarctic Studies Program at the Institute for 
Antarctic and Southern Ocean Studies, University of Tasmania have been successful. 
 
There is a desire to develop a “History of Polar Earth Sciences” seminar (or series) involving 
BPRC resources such as the archives, library, rock repository, scientists, archivists, and 
historians. This is envisioned as consisting on a seminar for advanced students as well as an 
introductory level activity for a general audience. This could be one component of a larger 
BPRC event commemorating the anniversary of International Geophysical Year. 
 
These initiatives are only in the development stages.  The academic departments must be 
approached to further develop and implement these ideas.  BPRC, however, does feel that the 
intellectual power of our research scientists is great and it is currently under-utilized in the 
academic activities of the institution.  Many of our grant-supported researchers would 
welcome the opportunity to become more involved in instruction and to develop closer 
connections with the academic departments. 

3.3 K-12 Education & Public Outreach 

BPRC faculty and researchers are active in K-12 outreach programs. Appendix 9 illustrates 
that 1488 K-12 students/teachers have visited BPRC since July 2000.  The components of 
these center-wide activities typically involve slide shows on life in Antarctica, hands-on 
activities involving rock and fossil specimens from Antarctica, and age-appropriate 
discussions on science investigations in Antarctica.  In addition to these more formal 
activities, BPRC members continue to be excellent ambassadors for OSU through local and 
national newspaper and magazine articles about their work. Much of the publicity for OSU 
comes from research done at BPRC. 

3.3.1 Chautauqua: The Role of Polar Regions in Global Change 

In 1997 and 1998, BPRC members organized and taught an NSF Short Course for College 
Teachers.  This was one of the Chautauqua courses conducted under an NSF contract to the 
University of Pittsburgh. G. Wilson, and E. Mosley-Thompson (and R. Askin in year 2) 
organized the 4-day short course on the scientific investigation of the polar regions, and their 
contribution to our knowledge of the Earth's past history and future global environmental 
changes.  Each participant received a complete set of teaching notes and materials (color 
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graphics, photographic slides, VCR footage) ready for classroom use. See: www-
bprc.mps.ohio-state.edu for details. 

3.3.2 Earth Watch: Using Science and Technology to Monitor and Understand the 
Earth’s Changing Environment 

Earth Watch (1996, 1997) was a seminar series for Columbus area high school students. The 
program consisted of an eight-week workshop series held every Saturday morning that 
focused on different aspects of science and technology.  Each session provided “hands on” 
experience in laboratories under the supervision of BPRC faculty and research staff.  
Students were introduced to a wide array of tools including satellite imagery, Doppler radar, 
water quality sampling and testing methods, and geologic archives (rock, sediment and ice) 
as recorders of climatic and environmental changes. Earth Watch was a collaborative effort 
among BPRC and OSU faculty and staff with each research group preparing a complete 
Saturday session. See www-bprc.mps.ohio-state.edu for details. 
 
Although these two programs were well received, the lack of adequate resources made it 
impossible for us to continue them.  As BPRC is primarily a soft-money Center, there is little 
additional support available to undertake such outreach activities on a regular basis.  We very 
much need seed money to recruit a full-time educational outreach professional to utilize the 
unique materials and expertise resident at BPRC.  This person, with the assistance of BPRC 
scientists and staff, would develop and coordinate our educational initiatives and seek funds 
for to make this activity self-supporting. 

3.3.3 Schoolyard Long-Term Ecological Research Program 

The Schoolyard Long-Term Ecological Research Program associated with the McMurdo Dry 
Valleys (MCM) LTER focuses on stream ecology and long-term monitoring by high school 
students and teachers at three schools in the United States.  Due to remoteness of the site, 
teachers and students are not able to visit the research area for observation or direct 
participation.  Therefore, each school performs the same measurements at the same time of 
year so that cross-site comparisons can be made among these school locations and the 
Antarctic streams (pristine environment).  As proposed in the National Science Education 
Standards by the National Academy of Sciences, the goal of this project is to make the 
scientific process more real for students by exposing them to hands-on methods and real 
environmental data collected by them, other students like them and professional scientists.  
Dr. W. Berry Lyons and members of his research team have been actively involved with the 
three MCM Schoolyard LTER schools and their teacher representatives (Barb Schulz, 
Lakeside School, Seattle, WA; Kim Ouderkirk, Tuscaloosa Academy, Tuscaloosa, AL; Carol 
Landis, Linworth Alternative School, Columbus, OH).  The Lyons group has given 
presentations at the schools demonstrating proper techniques and participated in sampling 
with the students.  They have sponsored annual meetings for the teachers to discuss goals, 
issues, etc. about the project.  The teachers have also visited each other’s classrooms to 
coordinate sampling protocols so that data could be compared among the three schools, as 
well as to Taylor Valley stream data, and to provide information to the students about their 
Schoolyard sites in the U.S.  Currently we are attempting to involve a larger number of 
classrooms in the greater Columbus area in this activity. This program is funded at the rate of 
15K per year by the National Science Foundation.  
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4 Key Issues and Needs to Move the Center 
Forward over the Next Ten Years 

4.1 Infrastructure 

As stated above, the physical plant, infrastructure and much of the analytical instrumentation 
used by the various researchers at BPRC is in need of replacement, repair or upgrade.  In 
some cases new technology is essential to capitalize on the wealth of information stored in 
samples already in hand.  We see this as a very serious problem that needs immediate 
attention.  We have recently (July 2002) submitted a grant proposal to the National Science 
Foundation’s Office of Earth Sciences Infrastructure Facilities program entitled, “Facility 
Support: Enhancement of Byrd Polar Research Center’s Program of Global Change Studies: 
Past, Present and Future”.  If the proposal receives funding it will alleviate some of the most 
urgent problems, but BPRC needs a source of continuing funds dedicated to facility support.  
Substandard sample storage and computer facilities and outdated chemical instrumentation 
will soon begin to limit our ability to obtain competitive grants and contracts.  The specific 
items needed have been tabulated in the group summaries and are not repeated here.  
Although the members of BPRC will continue to write grants and pursue more non-
traditional methods (through foundations) to obtain funds for infrastructure upgrades, we feel 
that the University must also continue to support this as well. Overall, the infrastructure has 
reached maximum capacity.  Nearly all assignable office and laboratory space available in 
Scott Hall is being used.  To continue our pursuit of scientific excellence and to remain on 
the cutting edge of the most relevant and pressing science issues, BPRC needs an infusion of 
a few new research groups and the expansion of several existing groups.  Both expansion 
efforts require more space. 
 
Therefore, in addition to the many shortcomings to the present building listed above, any 
expansion planned for the immediate future cannot occur within the existing space.  
Preliminary inquiries to the University along with an evaluation of the existing structure 
indicate that it might support the addition of several floors. Vertical expansion is a realistic 
option from a cost perspective and because there is no vacant land adjacent to Scott Hall. The 
addition of two to three more floors would provide desperately needed space to Scott Hall.  
This would allow areas with similar functions to be co-located (such as machine shop, 
electronics lab, expedition staging, rock analysis laboratories, as well as storage space), and 
would allow the addition of windows to the structure to enhance the esprit de corps.  At the 
same time as such a major renovation to the building were occurring, the necessary upgrades 
to the heating, cooling, ventilation, and electrical service capacity, as well as ensuring that 
the roof no longer leaks, should be implemented. 
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4.2 Personnel 

4.2.1 Scientific Staff 

The research groups within the Center have suggested the addition of scholars in a number of 
potential disciplinary areas and thereby provide linkages among a number of the groups 
within the Center or enhance and further research activities within an individual group.  
These areas include: climate dynamics/climate modeling, especially in the area of 
atmospheric ocean interactions; ocean dynamics; surfical landscape processes; microbial 
ecology/geomicrobiology, glacier dynamics, ICP-mass spectrometry, and spatial statistics.  
With the untimely passing of Dr. Ian Whillans in 2001, BPRC currently lacks an academic 
connection through a tenure-track faculty appointment in glacier dynamics.  Geological 
Sciences and BPRC have a very long and extremely successful history of training post-
graduate glacier dynamicists.  This academic position in glacier dynamics is the top priority 
for BPRC. We feel strongly that this position again be established within Geological 
Sciences at the earliest opportunity.  How could we assure the hire of these positions?  In the 
past, BPRC has worked with departments to secure Academic Enrichment funds and thereby 
to influence the research area and expertise of new faculty hires.  This is evidenced by the 
Glacier Assessment Academic Enrichment position described in Section 1.4.  Faculty within 
the departments who are also BPRC members will continue to do this, but due to budget 
restructuring and the resulting tighter departmental budgets this will become more difficult.  
Ironically, at a time when the OSU Academic Plan (page 11, available online at 
http://www.osu.edu/academicplan/) articulates the need for more emphasis on 
interdisciplinary research, the new budgeting structure has potential to severely disadvantage 
interdisciplinary Centers.  Secondly, BPRC could seek out and hire Research Scientists (i.e. 
supported through an individual’s grant or contract) in one or more of these areas as well.  
Thirdly, BPRC will make a strong case that a number of the new faculty should be hired 
under the University’s Environmental Research Initiative (ERI) discussed below.   These ERI 
positions require a 50% contribution from the initiating unit.  For BPRC to be a viable player 
it would need to generate this contribution of annual rate.  In the next few months, BPRC 
will prepare a White Paper advocating the allocation of funds/positions for this.  As the 
University is in the process of redefining its cost accounting and budgeting procedures for 
research units, the Center seeks to be involved in this process so it can offer suggestions 
regarding the hiring of these positions as well as the retention of research scientists (see 
below). 

4.2.2 Technical Staff 

With numerous research groups in the Center dependent on state-of-the-art computer 
technology the need for competent computer personnel is imperative.  Lyons, through initial 
start-up funds, has helped support a Center Systems Manager at 50% time.  These funds are 
not secure in the future.  Progress has been made to better coordinate and manage Center 
wide computer needs (e.g., establishment of a firewall, network security and integrity), but 
without the computer infrastructure upgrades mentioned above and full-time system 
administration, the Center, as a whole, will be plagued with information/technology 
problems.  There is a real need for a major investment in this area.  In the past it has been 
dealt with on a group by group basis, instead of as a general Center initiative. 
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4.2.3 Outreach Professional 

BPRC members are in unanimous agreement that we have much to offer the local region, the 
state and the nation in regard to educational outreach.  The Chautauqua and Earth Watch 
programs discussed above are excellent examples of this.  We are limited by the lack of a 
dedicated, full-time professional to develop, coordinate and maintain these programs.  We 
propose that the University contribute funds to hire a full-time educational outreach 
professional for BPRC for a three-year period.  After the initial three years, that support 
would begin to diminish as funds are secured via grants/contracts.  The goal would be total 
self-sufficiency of the educational outreach component at the end of five years.  We see this 
as an excellent investment for OSU, one that will yield intangible public relations dividends, 
as well tangible educational and financial dividends over the long term. 

4.2.4 Retention of Research Scientists 

BPRC research scientists are active and successful at acquiring external funding, and 
garnering frequent and positive publicity for Ohio State University via research their 
activities and publications. Retaining these scientists requires an investment by OSU in the 
form of salary, laboratory space, and equipment.  
 
There is a need to develop a “system” to supplement soft-money researchers’ salaries.  This 
issue was also raised in the last review of BPRC in 1996 but no action has been taken.  There 
needs to be some flexibility so that a portion of grant/contract funds can be either “banked”, 
or through costsharing, be used to support researchers who have been longer-term 
contributors to research activities at BPRC.   This system was advocated by the last BPRC 
external review committee. BPRC Director W. B. Lyons investigated salary systems at 
similar research institutions in the United States (e.g., Woods Hole Oceanographic Institute, 
Institute for Arctic and Alpine Research, Scripps Institute of Oceanography), and found 
several existing models that could be considered as a basis for developing a salary banking 
system at BPRC.  It is imperative that OSU administration work with the BPRC Director to 
develop an approach to this problem that is consistent with budgeting practices at OSU. 

 
BPRC has a number of Research Scientists who have been self-supporting for more than ten 
years and who have no “insurance” in case of grant loss.  The Center would like to find a 
mechanism to help sustain these individuals in times of grant drought and provide them with 
an incentive to stay at OSU and BPRC.  The Research Scientists at BPRC are an important 
resource to the University and as discussed earlier, they are in many ways are underutilized. 
The OSU Office of Research, currently advocating increased involvement of BPRC in 
educational activities, should provide funding for courses taught by BPRC researchers 
through academic departments (see above).  Such funding would follow the dollars-per-credit 
formula established for academic departments; however, it is essential that funding be 
awarded to both the academic departments that ‘host’ the courses and BPRC where such 
funds would be used to provide annual salary support for BPRC researchers. 

 
The difficulty now involved with graduate student advisement is one obvious area where new 
policies would benefit all.  For example, adjunct appointments could allow for BPRC 
scientists to have more direct involvement with student evaluation and rule might be 
modified to enable Senior Research Scientists to serve as the “major advisor.”  We 
emphasize here the continued need for clear and frequent communication and cooperation 
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between BPRC and the degree granting departments, as well as the Office of Research, as 
our advocate, to provide a more professional and satisfying role in the academic life of the 
institution for BPRC Research Scientists. 

4.3 Archival Program 

The BPRC Archival Program is one of international stature and a showcase for OSU.  Many 
historians, authors, explorers and archivists come to Columbus every year to use the 
materials that are stored and curated here.  The program is embarrassingly under-funded (no 
operating budget).  The University should recognize the value of this activity and support it 
accordingly. 

4.4 BPRC’s Role in the University’s Environmental Science Initiative 

As demonstrated above, BPRC has a long and distinguished history of conducting 
interdisciplinary environmental research and considers itself a major component of 
Environmental Science research within the University.  In the past few years alone, BPRC 
has been involved in and has provided leadership to a number of very large national and 
international interdisciplinary programs.  Examples include PARCA (Program for Arctic 
Climate Assessment), the Cape Roberts Drilling Project and the McMurdo Dry Valleys Long 
Term Ecological Research site (to name a few).  Our approach to environmental problem 
solving, our ability to organize and develop multi-disciplinary teams of researchers and our 
successes in terms of grants and publications all speak to this.  As part of the University’s 
Environmental Science Initiative we will be requesting a number of tenure track 
appointments in multi-disciplinary areas of need (Section 4.2.1).  These positions will allow 
BPRC to broaden and diversify its research interests and to take advantage of future funding 
opportunities.  The corollary is that BPRC’s success in these endeavors will enhance the 
environmental science research portfolio of the University.   

 
The Director of BPRC and others within the Center have been engaged in the on-going 
discussion within the University regarding the future of environmental science research at 
OSU.  As arguably the leading interdisciplinary Center at OSU, BPRC is a pivotal player in 
the development of future environmental science initiatives on campus.  Center initiatives are 
summarized in Section 2.10 of this document and clearly show that BPRC faculty and staff 
would be important contributors to additional university wide initiatives as they develop.    

 
As noted above, the scientific foci of BPRC scientists have expanded beyond our early polar 
orientation, and among our members there is a diversity of environmental science skills.  In 
addition, we have a great interest in the translation of scientific results into public policy.  
Our maturity and experience in environmental research, coupled with our broad range of 
expertise, should be utilized by the University administration to move environmental science 
forward at OSU.   

4.5 Encouragement of Interdisciplinary Seminars 

Over the past two years BPRC helped develop, organize and coordinate two important 
University interdisciplinary seminar series: Global Climate and Environmental Change (co-
sponsored with Civil and Environmental Engineering and Geodetic Sciences, Geography, 
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Geological Sciences and Chemistry), and Humans and Climate: An Historical Examination 
of Cultural Responses to Drought and Aridification (co-sponsored with Anthropology, 
Geography and Geological Sciences).  Both series were held at Scott Hall and had substantial 
turnout from throughout the University community.  The latter series was particularly 
innovative, as it involved back to back presentations by a climate scientist and a human 
dimensions researcher, and thereby provided a venue for interaction among physical 
scientists, social scientists and humanists.  In addition, our Brown Bag seminar series 
(Appendix 10) attracts researchers campus-wide and each year BPRC hosts the Byrd 
Colloquy that features a mix of science, history and exploration and are extremely 
multidisciplinary in nature.  In the past few years, some have been co-sponsored by such 
organizations as the F.A. Cook Society and the American Polar Society.  The BPRC will 
continue to develop interdisciplinary seminar series like the two listed above, and thereby 
continue to be a leader in multi-disciplinary scholarship on campus. 

4.6 Recruitment of Graduate Students 

Polar research at BPRC has a higher profile internationally than it does nationally or locally 
in Ohio.  A focused effort to highlight BPRC research will serve to improve our national 
profile and, at the same time, provide a means to recruit promising students and postdoctoral 
fellows to BPRC/OSU.  These activities should include: 
 
• Circulating a list of names and lecture topics appropriate for seminars to OSU academic 

departments, to Ohio colleges, and to colleagues at institutions across the U.S. 
 
• Creating a brochure describing research at BPRC for distribution to colleagues, 

departments, research institutions and directly to students via booths maintained at 
national meetings (GSA, AGU).  This brochure will also be placed on the BPRC web 
page. 

 
• Actively promoting short-term visits of U.S. polar researchers to the BPRC, which will 

provide a means to introduce the community to active research programs at BPRC. 
 
In addition to the above, BPRC members have been discussing the possibility of submitting 
an NSF-IGERT proposal for the training of graduate students in polar and alpine 
environmental sciences.  If funded, this would provide a platform to recruit a number of top 
notch graduate students through our affiliated departments to study with BPRC scientists.   
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5 Supplemental Information 
5.1 Table 1:  BPRC Members and Affiliations 

 
 

NAME 
 

TITLE 
 

DEPARTMENT 
 

OFFICE LOCATION 
Allen, Heather C. Professor Chemistry/BPRC Newman & Wolfram Lab (Main Campus) 
Askin, Rosemary Research Scientist BPRC 139 & 141 Scott Hall 
Babcock, Loren E. Associate Professor Geology/BPRC 311 Mendenhall Lab (Main Campus) 
Bai, Lesheng Research Associate BPRC Scott Hall 
Bair, E. Scott Chairperson /Professor Geology/BPRC 275 Mendenhall Lab (Main Campus) 
Berkman, Paul A. Research Scientist BPRC 135B Scott Hall 
Box, Jason E. Postdoctoral Fellow BPRC 135E Scott Hall 
Brachfeld, Stefanie Senior Research 

Associate 
BPRC 135A Scott Hall 

Braun, Alexander Postdoctoral Fellow BPRC 275C Scott Hall 
Brecher, Henry H. Research Associate BPRC 082E Scott Hall 
Bromwich, David H. Associate Professor BPRC/ Geography 037A Scott Hall 
Brown, Lawrence Chairperson / Professor  Geography 1036 Derby Hall (Main Campus) 
Carey, Anne Assistant Professor Geology/BPRC 325 Mendenhall Lab (Main Campus) 
Chen, Qiu-shi Senior Research 

Associate 
BPRC 040 Scott Hall 

Chin, Yu-Ping (Yo) Associate Professor Geology/BPRC 327 Mendenhall (Main Campus) 
Csatho, Beata Research Scientist BPRC 275D  Scott Hall 
Davis, Mary E. Research Associate BPRC 283 Scott  Hall 
Dowling, Carolyn Postdoctoral Researcher BPRC 111 Scott  Hall 
Elliot, David H. Professor Geology/BPRC 315 Mendenhall (Main Campus) 
Everett, Lynn Office Associate/Editor BPRC 108F Scott Hall 
Farness, Katy Research Associate BPRC 174 Scott Hall 
Fitzgibbon, Tim Research Associate BPRC 111 Scott Hall 
Fortner, Rosanne Professor School of Natural 

Resources/ BPRC 
383 Kottman (Ag Campus) 

Goerler, Rai E. Professor University Archives/BPRC 2700 Kenny Road 
Grunow, Anne Research Scientist BPRC 138 Scott Hall 
Hines, Keith M. Senior Research 

Associate 
BPRC 073 Scott Hall 

Jaros, Jeanne Graphics Illustrator BPRC 108A Scott Hall 
Jezek, Kenneth C. Professor BPRC 287  Scott Hall 
Johnston, Kevin J. Assistant Professor Anthropology/BPRC 113B Lord Hall (Main Campus) 
Kassebaum, Tom Computer Specialist BPRC 108G Scott Hall 
Kissel, Laura Librarian Archives/BPRC 2700 Kenny Road 
Krissek, Lawrence A. Associate Professor Geology/BPRC 215 Orton Hall (Main Campus) 
Landis, Carol Teacher BPRC/Columbus Schools 925 Sells Avenue Columbus, OH  
Lape, Dave Machinist BPRC 019 Scott Hall 
Lay, Lynn Librarian Goldthwait Polar Library 176 Scott Hall 
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NAME 

 
TITLE 

 
DEPARTMENT 

 
OFFICE LOCATION 

Lin, Ping-Nan Research Associate BPRC 082F Scott Hall 
Lin, Shyue-Hua  Research Associate BPRC 082F Scott Hall 
Lippmann, Tom Research Scientist  BPRC/Civil Engineering 123 Scott Hall 
Lyons, Berry Director/Professor BPRC/Geology 108K Scott Hall 
Ma, Yan Research Associate BPRC 046 Scott Hall 
Mashiotta, Tracy Research Associate BPRC 082A Scott Hall 
McCorriston, Joy Assistant Professor Anthropology/BPRC 217B Lord Hall (Main Campus) 
McKenzie, Garry D. Associate Professor Geology/BPRC 305 Mendenhall (Main Campus) 
Mengali, Michele Administrative 

Associate 
BPRC 108E Scott Hall 

Merry, Carolyn J. Professor Civil Engineering/BPRC 470 Hitchcock (Main Campus) 
Mosley-Thompson, 
Ellen 

Professor BPRC/Geography 082B Scott Hall 

Noltimier, Hal Professor Geology/BPRC 311 Mendenhall (Main Campus) 
Polyak, Leonid Research Scientist BPRC 265 Scott Hall 
Rayner, John Emeritus Professor Geography/BPRC 1036B Derby Hall (Main Campus) 
Rogers, Jeff Professor Geography/BPRC 1036B Derby Hall (Main Campus) 
Schenk, Anton F.  Professor Geodetic Sci./BPRC 323 Cockins Hall (Main Campus) 
Schwartz, Frank W. Professor Geology/BPRC 275 Mendenhall (Main Campus) 
Shore, Jennifer Research Associate BPRC/Civil Engineering 135C Scott Hall 
Shum, C.K. Professor Geodetic Science/BPRC 222A Bolz Hall (Main Campus) 
Toracinta, Rick Research Associate BPRC 046 Scott Hall 
Thompson, Lonnie G. Professor BPRC/Geology 082C Scott Hall 
van der Veen, Kees Research Scientist BPRC 275B  Scott Hall 
Von Frese, Ralph Associate Professor Geology/BPRC 381 Mendenhall (Main Campus) 
Wang, Ninglian Postdoctoral Fellow BPRC 073 Scott Hall 
Way, Douglas Professor Landscape Arch./BPRC 217 Brown Hall (Main Campus) 
Webb, Peter N. Professor Geology/BPRC 213 Orton Hall (Main Campus) 
Welch, Kathy Research Associate BPRC 111 Scott Hall 
Wilson, Terry J. Associate Professor Geology/BPRC 321 Mendenhall (Main Campus) 
Yerkes, Richard W. Associate Professor Anthropology/BPRC 140 Lord Hall (Main Campus) 
Zagorodonov, Victor Research Associate BPRC 048 Scott Hall 
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5.2 APPENDIX 1 : 1996 External Review 

In March 1996, an External Review of the Byrd Polar Research Center was conducted by a 
three-member Review Committee.  The committee made a number of specific recommendations 
for investments for the future, in order to preserve the success and quality of the BPRC.  A copy 
of the report is attached.  Here we briefly summarize accomplishments achieved since then. 
 
Broadly, the Committee’s recommendations can be divided into two categories: changes that 
could be implemented by the BPRC itself, and changes that involved the Office of Research and 
other entities at the University.  Regarding the first category, the BPRC has implemented these 
suggestions: 
 
• The BPRC is involved in the ongoing discussions concerning the Environmental Sciences 

Initiative (suggestion 2); 
• An Executive Committee was formed to assist the Director in making important decisions 

(suggestion 3); 
• The Center continues to report to the Office of Research (suggestion 5); 
• The number of post-doctoral fellows has increased both through the Byrd Fellowship and 

through Academic Enrichment proposals (suggestion 6); 
• The Center continues to maintain high standards for recruiting new Members, and 

Members are evaluated annually according to University procedures and criteria 
(suggestion 9); and 

• Communications with other Departments continue to be fostered and developed by 
Center Members, and the Library holdings are currently being added to the University’s 
online catalog system (suggestion 11). 

 
As for the remaining recommendations, results have been mixed, primarily due to a lack of 
continued discussion within the University. 
 
The first recommendation of the Review Committee was for BPRC jointly with the Office of 
Research to develop a vision statement and a 5-year plan for the Center.  During the annual 
BPRC Retreat on June 8, 1996, the Members discussed this issue and a Committee was formed 
to produce a Strategic Plan.  That plan was submitted for review to all Members of the Center 
and represented the consensus view of the Center Membership on a strategy for growth over the 
next 5-10 years.  On October 25, 1996, the Strategic Plan was submitted for review to the Office 
of Research.  However, a formal endorsement of the Plan by the Office of Research was never 
given, nor were there any follow-up discussions.  This is unfortunate because a number of the 
recommendations of the Review Committee require a broader discussion within the University.  
In particular, the fragile position of soft-money researchers cannot be improved by the Center 
alone and any solutions, such as “banking” salary reserve funds (suggestion 4), need to be 
developed together with the Office of Research.  Similarly, the University and the Center should 
identify and adopt a model for sustaining a soft-money research center (suggestion 7), and the 
Academic role of the Center should be better defined (suggestions 8 and 12). 
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5.3 APPENDIX 2 : Awards and Expenditures 

 

FY 

 

Total awards 

 

Expenditures 

 

IDC 
Awarded 
Projects 

2002 5,653943 3,389,842 695,293 38 

2001 4,467,885 3,700,467 889,080 40 

2000 4,418,223 3,014,209 814,973 54 
1999 3,437,639 3,073,710 767,031 39 

1998 3,798,865 3,352,851 820,622 40 

1997 2,447,501 3,393,644 680,325 46 

1996 6,134,749 3,775,740 698,256 47 

1995 3,831,634 2,735,269 746,280 50 

1994 3,641,099 2,850,690 810,125 48 

1993 3,105,829 2,263,017 744,837 46 

1992 3,826,733 1,782,762 654,397 51 

1991 2,816,687 1,888,791 644,442 47 

1990 2,757,331 1,292,113 351,965 39 

1989 1,120,832 1,494,046 355,113 24 

1988 1,601,327 1,316,348 353,956 29 

1987 1,308,746 1,666,224 331,086 14 

1986 1,695,081 1,089,735 298,128 28 

1985 992,939 1,098,342 247,743 20 

1984 750,205 964,474 280,396 12 

1983 1,023,123 689,868 175,549 21 

1982 798,608 905,741 220,812 30 

1981 919,285 782,218 161,869 25 

1980 612,170 547,298 132,017 21 

1979 528,570 432,828 98,284 22 

1978 398,948 389,359 83,316 18 

1977 384,950 232,416 45,374 11 
1976 232,475 171,716 33,407 12 

 
Notes:  Total Awards includes all dollars received from external funding agencies during the Fiscal Year; this 
includes second or third year funding on multi-year grants.  Expenditures represent all costs charged against external 
grants, excluding Indirect Costs (University Overhead).  Because grant funds can be carried over from previous 
years, in any given fiscal year, expenditures can be more or less than the total awards received during that year. 
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APPENDIX 2: Awards and Expenditures (continued) 

FY DOD NASA NOAA NSF Other 

2002 168,000 2,191,136 0 2,930,884 363,923 

2001 0 825,008 0 3,199,384 443,493 
2000 0 1,260,005 0 2,578,316 579,902 

1999 0 1,688,982 196,369 1,401,210 120,563 
1998 20,000 1,518,997 0 2,249,115 17,054 
1997 52,855 512,198 194,781 1,538,840 130,323 
1996 433,223 3,706,364 0 1,953,959 29,383 
1995 761,288 601,825 210,667 1,881,411 41,018 

 
Notes:  The above table represents funding levels received from individual agencies with the “Other” category 
making up one time or occasional grants received from less well represented agencies such as State of Ohio or 
California Department of Boating. 
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5.4 APPENDIX 3 : Grant Totals 
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5.5 APPENDIX 4 : Fiscal Year 2002 Awards 

 
 P.I. 

 

 
PROJ 
NO. 

 
AWARD 
AGENCY 

 
PROJECT TITLE 

 
AMOUNT 

 
IDC 

ASKIN 739385 NSF “Collaborative Research: Permian-Triassic basin 
history of Southern Victoria Land and the Darwin 
Mountains.” 

$155,500 $48,994 

ASKIN 740290 NSF “Construction and support of a Polar Rock 
Repository.” 

$86,571 $27,276 

BRACHFELD 741286 NSF “Quaternary glacial history and paleoenvironments 
of the East Antarctic margin.” 

$64,956 $20,794 

BRACHFELD 742488 NSF “Toward the development of magnetic provenance 
tracers in Antarctic glacial marine sediments: A 
pilot study in the Antarctic Peninsula region.” 

$70,191 $21,316 

BRACHFELD 741960 NSF “U.S.-France collaborative research: High-
resolution u-channel magnetic study of late 
Quaternary sediment cores from the East Antarctic 
margin.” 

$17,600 $0 

BROMWICH  742523 NASA “Satellite and model analysis of the atmospheric 
moisture budget in high latitudes- bridge funding.” 

$55,047 $17,727 

BROMWICH 
 

741593 NSF “Science and planning workshop for Ross Island 
Meteorology Experiment (RIME).” 

$25,000 $1,424 

BROMWICH 739301 NASA  “Regional scale meteorological analysis and 
prediction using global positioning system 
occultation and earth observing system data.” 

$257,708 $54,982 

BROMWICH  738396 NSF “Long-term observations: Collaborative research: 
A hydrological observing system for the Pan-Arctic 
Landmass (Arctic-RIMS).” 

$35,266 $11,112 

BROMWICH 739349 NASA “A regional integrated monitoring system for the 
hydrology of the pan-arctic land mass.” 

$43,046 $13,763 

BROMWICH 740502 UCAR “Experimental Antarctic Mesoscale Prediction 
Systems (AMPS).” 

$52,000 $16,746 

CSATHO 736930 EG&G  “Research support for R.H. Thomas – science team 
member for the Geoscience Laser Altimeter System 
(GLAS).” 

$134,000 $42,218 

ELLIOT 741034 NSF “Ferrar basaltic tuff-breccias formed by direct 
eruption: Evaluating an hypothesis.” 

$115,000 $36,769 

GRUNOW 742520 NSF “Collaborative research: Emplacement of the 
Ferrar Mafic Igneous Province: A pilot study of 
intrusive architecture and flow directions in 
Southern Victoria Land.” 

$71,347 $11,705 
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APPENDIX 4: Fiscal Year 2002 Awards (continued) 
 

P.I. 
 

 
PROJ 
NO. 

 
AWARD 
AGENCY 

 
PROJECT TITLE 

 
AMOUNT 

 
IDC 

GRUNOW 742646 NSF “Collaborative research: Stratigraphic resolution 
as key to tectonic synthesis in the Southeastern New 
England Avalon Zone around Boston, 
Massachusetts.” 

$123,397 $39,738 

JEZEK 740500 NASA  “Mapping Antarctic Ice Sheet margins and snow 
melt zones over decadal time scales for 
understanding regional and global climate  
change.” 

     $94,193 $14,772 

JEZEK 743016 NASA  “Computer hardware upgrades in support of ice 
sheet data processing and analysis.” 

$30,000 $0 

JEZEK 742115 NASA “Mobile sensor web for polar ice sheet 
measurements.” 

$75,000 $23,979 

JEZEK 739376 NASA  “Radarsat Antarctic mapping project: Antarctic 
imaging campaign 2.” 

$1,384,142 $223,761 

LIPPMANN 742331 ONR “Rip currents onshore submarine canyons.” $168,000 $54,103 
LIPPMANN 741575 USGS “The relationship of nearshore sand bar 

configuration to shoreline change.” 
$40,000 $12,789 

LIPPMANN 741992 UC at San 
Diego 

“Shoreline change in Southern California.” $16,000 $1,455 

LYONS 741334 Montana 
State U 

“The geomicrobiology of Vostok ice: Implications 
for life in Lake Vostok.” 

$23,311 $7,478 

LYONS 741145 NSF “Collaborative research: Chemical weathering in 
Taylor Valley streams: Sources, mechanisms, and 
global implications.” 

$227,112 $50,401 

LYONS 739204 NSF  “The role of natural legacy on ecosystem structure 
and function in a polar desert: The McMurdo Dry 
Valley long term ecological research project.” 

   $765,771 $38,398 

LYONS 742597 NSF “Acquisition of an x-ray fluorescence spectrometer 
for geological and environmental analysis.” 

$131,200 $0 

LYONS 741324 Univ of 
Alabama at 
Tuscaloosa 

“LTER McMurdo Dry Valley residual.” $61,068     $9,555 

POLYAK 737847 NSF  “Reconstructing the limits of the last glaciation and 
postglacial environments in the Southeastern 
Barents and Southwestern Kara Seas.” 

$91,241   $25,550 

POLYAK 742531 NSF “Establishing the stratigraphy of glacenic bedforms 
on the Chukchi borderland, Arctic Ocean, to 
reconstruct the history.” 

$59,781    $19,194 

SCHENK 741568 Image 
Information 
Technologie
s, LTD. 

“Dynamic sensor orientation.” $37,544   $12,004 
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APPENDIX 4: Fiscal Year 2002 Awards (continued) 
 

P.I. 
 

 
PROJ 
NO. 

 
AWARD 
AGENCY 

 
PROJECT TITLE 

 
AMOUNT 

 
IDC 

MOSLEY-
THOMPSON E. 

738014 NASA “Meteorological processes controlling the spatial 
and temporal variability of net accumulation: 
Implications for the mass balance of the Greenland 
Ice Sheet.” 

$22,000            $0 

THOMPSON L 
& MOSLEY-
THOMPSON E. 

742095 NSF “Ice core reconstruction of North Pacific climate 
variability and environmental history from Bona-
Churchill Ice Field, Alaska.” 

$208,990 $67,302 

THOMPSON L 
& MOSLEY-
THOMPSON E. 

738521 NSF  “Ice core paleoclimate study of East African 
monsoon and ENSO variability from the ice fields of 
Kilimanjaro.” 

$110,174 $34,712 

THOMPSON L 
& MOSLEY-
THOMPSON E. 

741570 NSF “High-resolution reconstruction of the South Asian 
monsoon from the Puruogangri ice cores (Tibet).” 

$356,119 $98,649 

VANDERVEEN 741140 NASA  “Modeling Greenland outlet glaciers.” $40,000 $12,789 
VANDERVEEN 
 

742229 NASA “Understanding recent mass changes of the 
Greenland Ice Sheet 

$190,000 $48,933 

VANDERVEEN 739360 NSF  “Greenland surface velocities and flow features 
from high resolution visible satellite imagery.” 

$166,061 $53,272 

WILSON 741456 NSF “ANTEC-U.S.: Workshop and science planning 
activities.” 

     $49,607 $6,269 

 
 

 
 

 
 

 
  

$5,653,943  
 

 
$1,179,929 

 



 80 

5.6 APPENDIX 5:   BPRC Publications (Refereed/Reviewed) 

1997-1998 1998-1999 1999-2000 2000-2001 2001-2002 

Annals of Glaciology (3) Annals of Glaciology (2) Annals of Glaciology (2) Annals of Glaciology (1) Adv. Space Res. (1) 
Antarctic Journal of US 
(5) 

Antarctic Journal of US (1) 
 

Antarctic Research Series 
(1) 

Antarctic Research Series (1) 
 

Acta Paleont. Sin. (3) 
 

Antarctic Research Series 
(1) 

Antarctic Research Series (1) 
 

Antarctic Science (1) 
 

Antiquity (1) 
 

Amer. Paleont. (1) 
 

Bull Amer. Meteorol. Soc. 
(1) 

Bioscience (1) 
 

Appl. Geochemistry (1) 
 

Atmospheric Environment (1) 
 

Annals of Glaciology (2) 
 

Cold Regions Sci. & Tech. 
(1) 

Bull. Amer. Meteorol. Soc. (1) 
 

Aquatic Geochemistry (1) 
 

Biogeochemistry (1)  
 

Antarctic Science (1) 
 

Earth in Space (1) 
 

Bull. Natl. Mus. Natural Sci. 
(1) 

Bioscience (4) 
 

Bull. Amer. Meteor. Soc. (1) 
 Antiquity (1) 

Geology (2) 
 

Cold Regions Sci. & Tech. (1) 
 

Environmental Research 
(1) 

Can. J. Remote Sens. (2) 
 

Boreas (1) 
 

Hydrological Sciences (1) 
 

Earth & Planet. Sci. Lett. (1) 
 

Environmental Sci. 
&Tech. (1) 

Climate Dynamics (1) 
 

Chinese Sci. Bull. (1) 
 

J. Climate (4) J. Geophysical Research (6) Freshwater Biology (1) Climatic Change (1) Climatic Change (1) 
J. Geodynamics (1) Ohio J Science (6) Geographical Analysis (1) Earth Planet. Sci. Letts. (2) Deep Sea Res. II (1) 
J. Geophysical Research 
(3) 

Mon. Wea. Rev (1) 
 

Geology (1) 
 

Environ. Engin. Geosci. (1) 
 

Earth Planet. Sci. Letts. 
(1) 

J. Glaciology (2) Quaternary Sci Reviews (1) Geophys. Res. Letters (1) Environ. Microbiology (1) EOS (2) 
Mon. Wea. Rev (1) Science (1) Icarus (1) Geoenvironment (1) Geology (1) 

NM Bur Mines & Res Bull 
(1) 

Wea. & Forecasting (1) 
 

Int. J. Remote Sensing (2) 
 

Geol. Soc. Amer. Bull. (1) 
 

Global Planet. Change 
(2) 
 

Ohio J Science (1) 
 

Meteorological Monographs 
(1) 

J. Climate (3) 
 Geophys. J. Intl. (2) GSA Today (1) 

Quaternary International 
(1)  

J. Ecol. Modeling (1) 
 

Geophys. Res. Letters (4) 
 

Intl. J. Remote Sens. (1) 
 

Science (2)  
J. Geophysical Research 
(7) 

Global Planet. Change (1) 
 

J. Appl. Meteor. (1) 
 

  J. Glaciology (2) Ground Water (1) J. Environ. Quality (1) 
  J. Hydrology (1) The Holocene (1) J. Foramin. Res. (1) 

  
J. Physical Oceanography 
(1) 

Intl. J. Earth Sci. (1) 
 

J. Geol. Soc. Denmark (1) 
 

  
J. Quaternary Science (1) 
 

Intl. J. Geogr. Inform. Sci. (1) 
 

J. Geophysical Research 
(11) 

  Lethaia (1) Intl. J. Remote Sens. (1) J. Glaciology (1) 
  Nature (1) Jb. Geol. Paleontol. Mon. (1) J. Paleontology (2) 
  Organic Geochemistry (1) J. Geodetic Soc. Japan (2) J. Phys. Oceanogr. (1) 

  
Palaeo3 (1) 
 

J. Geodesy (1) 
 

Mem. Natl. Inst. Polar 
Res. (1) 

  
Polar Geography (1) 
 

J. Geophysical Research (13) 
 

Mid-Cont. J. Archaeology 
(1) 

  
Quaternary Sci Review 
(1) 

J. Geophysics (1)  
 

Nature (2) 
 

  
Science in China (series 
D) (1) 

J. Glaciology (2) 
 

Palaeo3 (1) 
 

  
Science (2) 
 

J. Paleolimnology (1) 
 

Palaios (1) 
 

  
Trans Kansas Acad Sci. 
(1) 

J. Quaternary Science (2) 
 

Photogr. Fernerkund. 
Geoinform.(1) 

   
J. S. Afr. Earth Sci. (1) 
 

Phys. Earth Planet. Intl. 
(1) 

   J. Volcan. Geotherm Res. (1) Polar Geography (3) 
   Latin Amer. Antiquity (1) Progress Phys. Geog. (1) 

   Limnol. Oceanogr. (1) Remote Sens. Environ. (1) 

   Marine Geodesy (1) Science (1) 
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APPENDIX 5: BPRC Publications (Refereed/Reviewed) (continued) 

 

1997-1998 1998-1999 1999-2000 2000-2001 2001-2002 

SEE PRIOR PAGE SEE PRIOR PAGE SEE  PRIOR PAGE Marine Geophys. Res. (1) Sedimentology (1) 

   Meteor. Atmos. Phys. (1) Tectonophysics (3) 

   Mon. Weather Rev. (5) Terra Antartica (3) 

   
Nature (3) 
 

Trans. Geosci. Remote 
Sens. (1) 

   Oceanography (1)  

   Organic Geochemistry (1)  

   Palaeo3 (1)  

   Polar Biology (1)  

   Polar Geography (7)  

   Proc. ODP Sci. Results (2)  

   Quaternary Intl. (1)  

   Quaternary Res. (1)  

   Quaternary Sci. Review (2)  

   Rev. Anthropology (1)  

   Science (3)  

   Science Total Environ. (1)  

   Soil Science (1)  

   Tectonics (1)  

   Terra Antartica (15)  

   Terr. Atmos. Ocean Sci. (1)  

   Water Research (1)  

     

 CONF. PROC. (10) CONF. PROC. (10) CONF. PROC. (14) CONF. PROC. (6) 

BOOKS (1)    BOOKS (1) 

BOOK CHAPTERS (3)  BOOK CHAPTERS (3) BOOK CHAPTERS (9) BOOK CHAPTERS (9) 

REPORTS (4)  REPORTS (5) REPORTS (11) REPORTS (2) 
     

39 TOTAL 36 TOTAL 63 TOTAL 141 TOTAL 80 TOTAL 
     
     
     

 
NOTE:  THESE NUMBERS ARE DERIVED FROM VITAES THAT ARE SUBMITTED  BY BPRC MEMBERS.  THIS IS NOT A 
COMPLETE LISTING OF ALL PUBLICATIONS WHICH ARE PUBLISHED IN ANY GIVEN YEAR AS NOT ALL MEMBERS 
SUPPLIED VITAES. 
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5.7 APPENDIX 6 : Number of Students 

 
Year (Autumn -

Summer) 
Graduate 
Students 

# of 
Depts Names of Departments Students Affiliated With 

1996 -1997 28 4 Geology 
   Geography 

   
Civil & Environmental Engineering & Geodetic 
Science 

     School Of Natural Resources 
1997-1998 23 4 Geology 

   Geography 

   
Civil & Environmental Engineering & Geodetic 
Science 

     School Of Natural Resources 
1998-1999 26 4 Geology 

   Geography 

   
Civil & Environmental Engineering & Geodetic 
Science 

     School Of Natural Resources 
1999-2000 36 5 Geology 

   Geography 

   
Civil & Environmental Engineering & Geodetic 
Science 

   School Of Natural Resources 
     Electrical Engineering 

2000-2001 33 5 Geology 
   Geography 

   
Civil & Environmental Engineering & Geodetic 
Science 

   School Of Natural Resources 
     Industrial, Welding and Systems Engineering 

2001-2002 30 4 Geology 
   Geography 

   
Civil & Environmental Engineering & Geodetic 
Science 

   Industrial, Welding and Systems Engineering 
 
    

Year  
(Autumn -Summer) Undergraduates     

1996-1997 5  Note: many of these students worked for more than 

1997-1998 5  
         one PI during their time at the Center so they 
were  

1998-1999 16          paid from more than one grant 
1999-2000 13   
2000-2001 10   
2001-2002 14     
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5.8 APPENDIX 7 : Byrd Fellows 

FORMER BYRD FELLOWS 
- Current Affiliations - 

 
1987 Marcia Bjornerud, Lawrence University, Geology Department, Appleton, Wisconsin. 
 
1988 Amy Leventer, Colgate University, Department of Geology, Hamilton, New York. 
 
1989 Paul Arthur Berkman, Byrd Polar Research Center, The Ohio State University,  

Columbus, Ohio. 
 
1990 N. Ruben Cuneo, Museo Paleontologica, Trelow, Argentina. 
 
1991 Geoffrey O. Seltzer, Syracuse University, Department of Earth Sciences, Syracuse, New 

York. 
 
1992 Donald T. Rodbell, Union College, Department of Geology, Schenectady, New York. 
 
1993 Gary S. Wilson, University of Otago, Department of Geology, Dunedin, New Zealand. 
 
1994 John P. Encarnacion, Saint Louis University, Department of Earth and Atmospheric  

Sciences, St. Louis, Missouri. 
 
1996 Richard Forster, University of Utah, Department of Geography, Salt Lake City, Utah 

 Timothy Paulsen, University of Wisconsin-Oshkosh, Department of Geology, Oshkosh,  
  Wisconsin. 
 
1998 John J. Cassano, University of Colorado, CIRES, Boulder, Colorado. 

Ross Edwards, Old Dominican University, Department of Chemistry and Biochemistry,  
Norfolk, Virginia. 

David J. Lubinski, University of Colorado, Institute of Arctic and Alpine Research  
   (INSTAAR), Boulder, Colorado. 

 
2000 Stefanie A. Brachfeld, Byrd Polar Research Center, The Ohio State University,  
  Columbus, Ohio. 
 

CURRENT BYRD FELLOWS 
 

2002 Jason E. Box, Polar Meteorology Group, Byrd Polar Research Center, The Ohio State 
University,  Columbus, Ohio. 

 Alexander Braun, Remote Sensing and Civil Engineering Group, Byrd Polar Research 
   Center, The Ohio State University, Columbus, Ohio. 

Ninglian Wang, Ice Core Group, Byrd Polar Research Center, The Ohio State  
 University,  Columbus, Ohio. 
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5.9 APPENDIX 8:  Workshop and Seminar Series  

July 1, 1999 – June 30, 2002 
SPONSOR CONVENOR(S) DATE TITLE 

Fiscal Yr 1999-2000 
BPRC - cosponsored 
F.A. Cook Society 

BPRC 
F.A. Cook Society 

25 September 1999 Symposium on Polar & 
Mountaineering 
Medicine, New York 
City, NY. 

BPRC Everett, Lynn 
Goerler, Raimund 
Kissel, Laura  
Lay, Lynn 

15-16 October 1999 15-16 October 1999 2nd 
Byrd Polar Colloquy  
 

BPRC 
Civil & Envir. Eng. & 
Geod. Science 
Dept. of Geography 
Geological Sciences 
Office of Research  

Mosley-
Thompson, Ellen 
Thompson, Lonnie 

01 Jan -13 April 2000 Global 
Climate and 
Environmental 
Change 
Seminar 
Series 

NSF 
BPRC 

Bromwich, David 17 - 19 May 2000 Antarctic 
Weather 
Forecasting 
Workshop 

 
Fiscal Yr 2000-2001 

NSF 
BPRC  
Geological Sciences 

Everett, Lynn 
Webb, Peter  

05 - 10 Sept 2000 Cape Roberts Project 
Workshop 

BPRC 
Libraries Archival 
Program 

Everett, Lynn 
Goerler, Raimund 
Kissel, Laura 
Lay, Lynn 

27 - 28 Oct 2000 3rd Byrd Polar Colloquy 
– “Echoes in the Ice” 

NSF 
BPRC 

Berkman, Paul 
Lyons, Berry 

26 - 29 April 2001 Victoria Land, 
Antarctica, Coastal 
Biome: Marine-
Terrestrial 
Biocomplexity Across A 
High Latitudinal 
Environmental Gradient 
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APPENDIX 8: Workshops and Seminars (continued) 
 

SPONSOR CONVENOR(S) DATE TITLE 

 
Fiscal Yr 2000-2001(continued) 

Office of Research 
BPRC 
Dept. of Geography 
Dept. of Anthropology 
Geological Sciences 

Mosley-
Thompson, Ellen 
Thompson, Lonnie 
Johnston, Kevin 
McCorriston, Joy 
Robbins, Paul 
 

01 - 22 May 2001 May Interdisciplinary 
Seminar Series:  
Humans and Climate – 
An Historical 
Examination of Cultural 
Responses to Drought 
and Aridification 

NSF 
BPRC 

Lyons, W. Berry 18 - 20 June 2001 LTER Science Meeting 

 
Fiscal Yr 2001-2002 

NSF Wilson, Terry 11 - 15 July 2001 ANTEC - U.S.: 
Workshop and Science 
Planning Activities   
( held in Siena Italy) 

NSF 
BPRC 

Bromwich, David 11 - 13 Sept 2001 Science and Planning 
Workshop for Ross 
Island Meteorology 
Experiment (RIME)   

NASA 
BPRC 

Jezek, Kenneth  01 - 02 Oct 2001 Modified Antarctic 
Mapping Mission 
(MAMM) Meeting 

BPRC 
Wexner Center 

Everett, Lynn 
Kissel, Laura 
Lay, Lynn 

21 Oct 2001 “With Admiral Byrd at 
the Movies” 
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5.10 APPENDIX 9:  BPRC Educational Outreach 
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5.11 APPENDIX 10: Seminar Speakers 

Byrd Polar Research Center Speakers 
 July 1, 2001 – June 30, 2002 

 
SUMMER QUARTER 2001 
 
August 2, 2001    Members’ Meeting 
 
August 16, 2001 Jason Box  Greenland Ice Sheet Climatology and Surface Mass 

Balance 
 
 
AUTUMN QUARTER 2001 
 
September 18, 2001    Members’ Meeting 
 
September 27, 2001 Stephen Dery  Toward Pan-Arctic Hydrological Modeling 
    And Marc Stieglitz Using A Catchment-Based Land Surface Model 
   
October 18, 2001 Tony Gow  Goldthwait Polar Lecture: Polar Experiences 
 
 
October 25, 2001 Andrew Monaghan Contributions of the Polar Meteorology Group to 

Numerical Weather Forecasting for the U.S. 
Antarctic Program 

 
November 8, 2001 Lonnie Thompson   Tropical Ice Core Records from the Ice Fields of 

Kilimanjaro Evidence of a Rapidly Changing Earth 
 
November 26, 2001    Members’ Meeting 
 
December 6, 2001 Ken Jezek and  Peeking Under the Ice Sheet 
   Teresa van Vleck 
 
 
WINTER QUARTER 2002 
 
January 18, 2002 Adrian Green  Results from Watershed-Scale Studies on Mercury 
      And Methylmercury in Southeastern U.S. Rivers 
 
January 25, 2002 Andrew Monaghan Travel Report for McMurdo and Terra Nova Bay, 
      Antarctica: A Meteorological Perspective 
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APPENDIX 10: Seminar Speakers (continued)  
 
January 31, 2002    Members’ Meeting 
 
February 1, 2002 Leonid Polyak  Pleistocene Glaciations in the Arctic: New Data,  
      New Concepts 
 
February 15, 2002 Stefanie Brachfeld Holocene History of the Larsen Ice Shelf  
      Constrained by Geomagnetic Field Paleointensity 

Dating 
 
February 19, 2002 Robert Thomas Investigation of Surface Melting and Ice Vertical 

Velocities by Remote Sensing 
 
March 1, 2002  Anne Carey  Greenhouse Warming and the Effect of Sea Level 

Rise on Water Resources on the Coastal Plain of the 
Gulf Coast, USA 

 
March 8, 2002  Thomas Lippmann Observations of Nearshore Surface Currents from 

Video-Based Particle Image Velocimetry 
 
March 15, 2002    Members’ Meeting 
 
March 15, 2002  Zhichang Guo  Spatial and Temporal Variability of Modern 

Antarctic Precipitation 
SPRING QUARTER 2002 
 
April 11, 2002     Members’ Meeting 
 
April 12, 2002  Lawrence Krissek  Mudrock Geochemistry as Indicators of Sediment 

Provenance and Cenozoic Paleoclimates, Cape 
Roberts Project Drillcores, McMurdo Sound, 
Antarctica. 

 
May 17, 2002  Hideki Miura  Antarctic Ice Sheet History During the Last 

Glaciation Around the Lutzow-Holm Bay Region. 
 
June 14, 2002  Alexander Braun Gravity Anomalies and Geodynamical Modeling of 

the Lofoten-Vesteralen Shelf, Norway & SEAL - 
Sea Level Change: An Integrated Approach to its 
Quantification. 

 
June 21, 2002  W. Berry Lyons Antarctic Ecosystem Response to Climate Change:  
      Lessons From the McMurdo Dry Valleys LTER. 
 
June 28, 2002     Members’ Meeting  




