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Departments of Geology,
Anthropology, Biological Sciences and 

Geography 
McMicken College of Arts and Sciences

University of Cincinnati The QARG serves the people of Ohio,  the 
n a t i o n ,  a n d  t h e  w o r l d  a s  a  p r e m i e r ,
public,  urban research group dedicated to 
undergraduate, graduate, and professional 
education,  experience-based learning,  and 
research in Quaternary science and the 
study of the Anthrop o cene. 

We are  committed to  excel lence  and diversity  in 
our  students ,  faculty,  staf f ,  and al l  of  our  ac tiv i -
t ies .  We prov ide  an inclusive  env ironment  where 
innovation and f reedom of  intel lec tual  inquir y 
f lour i sh.  Through scholarship,  ser v ice ,  par tner-
s h i p s ,  a n d  l e a d e r s h i p ,  w e  c r e a t e  o p p o r t u n i t y, 
develop educated and engaged c it izens ,  enhance 
the  economy and enr ich our  university,  c ity,  state 
and g lobal  community.
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The Quaternary
The Anthropocene

The Quaternary is the geological period that spans 
the last ~2.6 million years of Earth’s history. The 

Quaternary includes the present ice age and is char-
acterized by dramatic and frequent changes in global 
climate, from times of warmth (interglacials) to times 
of extensive cooling (glacials). Our species evolved 
during the Quaternary and studying the materials, 
processes, and history of this period is essential for 
understanding our origins. The Quaternary is divided 
into two epochs: the Pleistocene and the Holocene. 
The Pleistocene started at the beginning of the Quater-
nary and ended ~11,700 years ago when the Holocene 
began. The Holocene has been a time of less abrupt 
climate concurrent with the development of modern 
civilization. Earth is now entering a time of unusually 
warm climate, and as a consequence we are likely to 
experience significant and potentially rapid environ-
mental changes, which will pose major challenges for 
human habitability as it currently exists. Study of the 
Quaternary provides an essential base line for defining 
ranges of natural variability and analogs for changes 
that may occur during times of rapid climate change. 

In 2002, Paul Crutzen, the Nobel Prize-winning 
chemist, suggested that the Holocene had ended 

and that we had entered a new epoch, the Anthro-
pocene, because of the global environmental ef-
fects of increased human population and eco-
nomic development. Independent working 
groups of scientists from various geological 
societies have worked to determine if the An-
thropocene should be formally accepted into 
the Geological Time Scale. The term is now 
broadly accepted by the geoscience commu-
nity, with the Geological Society of America 
recently titling their Annual Meeting in 2011 
Archean to Anthropocene: The past is the key 
to the future. The start of the Anthropocene 
is debated, but most consider it to have begun 
with the Industrial Revolution (late 18th Centu-
ry), although others argue it should be defined at 
about 14,000 to 15,000 years ago when humans first 
started to alter landscapes significantly. Nevertheless, 
the Anthropocene is the geologic time when humans 
have impacted land use, ecosystems, biodiversity, spe-
cies extinction, the atmosphere, hydrosphere, and 
cryosphere. Study of the Anthropocene is essential for 
us to assess our impact on Earth and to help predict 
future changes to our planet, including environmental 
risk assessment and hazard mitigation.



Aims

Main areas of Focus

In the coming years, the QARG aims to establish an 
exciting and unique Center for the Study of the Qua-

ternary and Anthropocene among the Departments 
of Anthropology, Biological Sciences, Geography, 

and Geology. The Center will be a multi-faculty, 
multi-disciplinary group focused on integrative 

research and teaching of geology, paleontol-
ogy, climatology, anthropology, ecology, and 
landscape evolution across the recent geologi-
cal past, including the ascent of humankind.  
Through the Center, we will have the oppor-
tunity to pursue an externally funded graduate 

fellowship program.  The Center will provide a 
unique multidisciplinary research and teaching 

approach that is not currently available nationally 
or internationally.

Major Research 
Areas:

Quaternary Geology and Geomorphology

Tectonic geomorphology and landscape 
evolution

Quaternary geochronology

Paleoenvironmental change

Paleoecology and ecological change

Organic and Stable Isotope Geochemistry

Interacting people, landscapes, environ-
ment, and climate

Quantitative reconstruction of human  
modified landscapes across timescales

Coevolution of culture, ecosystems, and  
the landscape

Human biological and cultural responses to 
environmental change

Natural and anthropogenic effects on ecology, 
sustainability, and biogeochemical cycles 

The history and future of water, water resources and
landscape development

Physical and biological coevolution of
terrestrial landscapes  
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Lewis Owen (PI); 2012-2015, National Science  
 Foundation; Collabrative Research: Transient land- 
 scapes. temporally viable erosion rates, and the impact  
 of glaciation and climate change on landscape
 morphodynamics. $111,110.

Susan E. Allen (PI); 2009-2012, National Science
 Foundation; Senior Research Grant; Wetlands and  
 the Transition to Agriculture in Europe: The Southern  
 Albania Neolithic Archaeological Project; $191,806. 

Matter S.F. (PI); 2009-2012, National Science  
 Foundation; Effects of encroaching forest for the Rocky  
 Mountain Apollo butterfly, Parnassius smintheus.   
 $272,259.

Lewis Owen (PI); 2009-2012, National Science  
 Foundation; Collaborative Research: Continuation 
 and Termination of Karakorum and Karakax Faults in  
 Western Tibet: Implications for the Role of Regional  
 Strike-Slip Faults in Orogenic Belts. $228,354.

Ronald Counts and Lewis Owen (PIs); 
 2010-2011, National Earthquake Hazard Reduction  
 Program; Determining the deformation and earth 
 quake hazard for a newly discovered Holocene fault in  
 the Wabas Valley Seismic Zone, Western Kentucky.  
 $90,669.
 
Vernon Scarborough (PI); 2009-2011,
 Alphawood Foundation: “Water Management and  
 Agroforestry at Tikal, Guatemala.”  $93,094.

David Lentz, Nicholas Dunning and 
Vernon Scarborough (PIs); 2008-2011,  
 National Science Foundation:  Ancient Maya Agro 
 forestry and Water Management Systems at Tikal.  
  $249,276.  

Lewis Owen (PI); 2010, National Geographic 
 Society: Past, present and future glaciations of Nanda  
 Devi, in the monsoon-dominated Garhwal Himalaya,  
 northern India. $19,000.

David Lentz, Nicholas Dunning, 
and Vernon Scarborough (PIs);
 2009-2010, Wenner-Gren Foundation;  
 Agroforestry and Water Management 
 Practices of the Ancient Maya at Tikal.   
 $24,973.
 

Recent Funding
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Kenneth M. Hinkel (PI);  Wendy R. Eisner 
and Richard Beck; 2007-2010, National Science  
 Foundation; Collaborative Research: Changes in Lake  
 Dynamics on the Arctic Coastal Plain of North America  
 Over the Past Half-Century (ARC-0713813). $378,618. 

Richard Beck (PI), Kenneth M. Hinkel, 
Wendy R. Eisner; 2007-2010, National Science  
 Foundation, Collaborative Research: Advanced End- 
 to-End Cyberinfrastructure Installation Validation,  
 and Optimization for the Barrow Global Climate
 Change Research Facility, NSF. (ARC-0641623)   
 $1,183,196. 

Nicholas Dunning (PI), 2007-2008, 
 National  S cience  Foundation; Paleoenvironments  
 and Ancient Settlement at San Bartolo, Peten, 
 Guatemala. $56,168.

Wendy R. Eisner (PI), Kenneth M. Hinkel;  
 2006-2009, National Science Foundation,
 Connecting Indigenous Knowledge to Landscape
 Process Research, Arctic Coastal Plain of Alaska,   
 (BCS-0548846). $329,342. 

Susan E. Allen (PI), 2006-2008 Packard Humanties  
 Institute. Research grant for Southern Albania   
 Neolithic Archaeological Project. $22,697.

Wendy R. Eisner (PI), Kenneth M. Hinkel, 
and C.J. Cuomo; 2005-2006, National Science
 Foundation;  Reconstructing Landscape Evolution  
 of the Alaskan Coastal Plain Using Indigenous Knowledge,  
 NSF. (ARC-0539167).$55,479. 

Jeremy M. Koster (PI), 2010-2012, National Science
 Foundation,  Multilevel Modeling Analysis of Behavioral  
 Observation Data. $45,876.

Kenneth M. Hinkel (PI), Richard Beck, 
Wendy Eisner, Changjoo Kim, Hongxing 
Liu, Amy Townsend-Small; 2011-2014,
 National Science Foundation, Collaborative
 Research: Toward a Circumarctic Lakes Observaton  
 Network (CALON)—Multiscale observations of
 lacustrien systems. (AON-1107607). $966,000.

Nate J. Dominy, Brooke E. Crowley, and 
Paul L. Koch (PIs). 2008-2010, UC Lab Fees 
 Research Program (Grant #69763): Climate change,
 lemurs and recent megafaunal extinction. $128,900. 

Aaron F. Diefendorf (PI), 2012-2014, American  
 Chemical Society, Petroleum Research Fund.
 (ACS-PRF 51787-DNI2) Terrestrial Biomarker   
 Transport Mechanisms and Implications for Interpreting 
 Terrestrial Biomarker Signals in Oils and Bitumens.  
 $100,000.

Kenneth B. Tankersley, Court Family Foundation:  
 Court Archaeological Research Facility, $500,000.

Kenneth B. Tankersley, Court Family Foundation:  
 John D. Court Archaeological Fellowship, $300,000.

Kenneth B. Tankersley, Court Family Foundation:  
 Court Archaeological Research Fund, $50,000. match.

Recent Funding (Continued)

Recent Endowments 
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Richard A. Beck (Department of Geography) :
Associate Professor, Geomorphology, Remote Sensing, Geograph-
ic Information Networks

Dr. Beck has research interests in the 
soils and paleosols of glacial drift in 

the mid-western US, change, environmen-
tal change in the Alaskan Arctic tundra, 
Alaskan river responses to climate change, 
and the modern barrier islands of the Texas 
Gulf Coast.  Beck has also investigated the 
Ouachita uplift of Oklahoma, extensional 
terrains and strike-slip basins of South-
ern California, compressional tectonics of 
Idaho and Wyoming thrust belt/foreland, and the Himalayan 
thrust belt/foreland complex of Pakistan, India and Nepal. 
He is also involved in the design and implementation of Geo-
graphic Information Networks for 
environmental monitoring.

Beck, R.A. , Rettig, A. J. , Ivenso, C., 
Eisner, W. R. , Hinkel, K. M., Jones, B.M. 
Arp, C. D., Grosse, G., and Whiteman, 
D. 2010. Sikuliqiruq: ice dynamics of the 
Meade River - Arctic Alaska, from freezeup to 
breakup from time-series ground imagery. 
Polar Geography, 33: 115 – 137.

Jones, B.M., Arp, C.D., Webster, J., Beck, 
R.A., Grosse, G., and Urban, F.E. 2009.  
Erosional history of Cape Halkett and con-
temporary monitoring of bluff retreat. Polar 
Geography, 32: 129-142.

Bellian, J.A., Beck, R.A., and Kerans, C., 
2007, Analysis of hyperspectral and lidar 
data: Remote optical mineralogy and frac-
ture identification, Geosphere, 3: 491–500.

Allen, S. 2011. Water management in An-
cient Greece and the Mediterranean. Invited 
chapter in Hassan, Fekri A. and Vernon L. 
Scarborough, eds., Water and Humanity, 
Historical Overview (History of Water and 
Civilization Book Series). Paris: UNESCO. 
[invited] , in press.

Allen, S. and Hansen J.M., 2011. The 
Palaeoethnobotany of Early Helladic Tsoun-
giza. Chapter 14 in D. Pullen (ed)., Early 
Bronze Age Village on Tsoungiza Hill. Athens: 
American School of Classical Studies and 
Hesperia. 

Runnels, C. Panagopoulou, E., Murray, 
P., Tsartsidou, G., Allen, S., Mullen, K., 
Tourloukis, E.  2005. A Mesolithic Landscape in 
Greece: Testing a Site Location Model in Kandia 
(Argolid). Journal of Mediterranean Archae-
ology 18: 259-295. 

Susan E. Allen (Depar tment  of  Anthropolog y) : 
Field Service Assistant Professor, Environmental Archaeology and 
Ethnoecology

Dr. Allen’s research focuses on the interplay of landscape, 
settlement, and power and the potential of multi-scalar 

approaches to illuminate two key shifts in the human past, the 
transition to agriculture and the emergence of social complex-
ity. Her current work is particularly concerned with examin-
ing the role of wetland ecosystems in the transition to farming 
in the southern Balkans, at the leading edge of the spatial and 
chronological trajectory of this transition, as well as wetlands’ 
enduring cultural significance. To this end, she directs the 
Southern Albania Neolithic Archaeological Project (SANAP), 
with excavation at the Early Neolithic site of Vashtëmi. Her 
second research focus is the application of archaeobotanical 
methods to the investigation of early state formation in the Ae-
gean. As director of archaeobotanical research at Iklaina, a sec-
ondary center that was incorporated into 
the Mycenaean kingdom at Pylos 
during a period of rapid climate 
change, she applies archaeobo-
tanical data to illuminate the 
role of land-use and environ-
mental adaptation as mecha-
nisms for state formation.
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Brooke Crowley ( D e p a r t m e n t s  o f  G e o l o g y  a n d
Anthropolog y) : Assistant Professor, Quaternary Paleoecology

Dr. Crowley’s current projects revolve around using 
stable isotope biogeochemistry to detect ecological 

differences among modern and extinct communities of 
mammals. Currently, she examines the effects of habitat 
and dietary differences on the isotopic signatures in mod-
ern species. She then uses these isotopic patterns in mod-
ern individuals to understand dietary niches and habitats 
for animals in the past. 

Aaron Diefendorf ( D e p a r t m e n t  o f  G e o l o g y ) :
Assistant Professor, Organic and Isotope Geochemistry

Dr. Diefendorf ’s research interests are fo-
cused on reconstructing changes in paleo-

ecology, paleoenvironment, and paleoclimate 
using organic and stable isotope biogeochemical 
tools. His current research is developing tools 
to reconstruct changes in terrestrial paleo-
ecology and paleoclimate using fossil chemicals 
(biomarkers) specific for various plant 
taxa. These plant-specific biomarkers are 

produced in plant leaves and are preserved in Qua-
ternary terrestrial and aquatic sediments. Changes 
in the type and abundance of biomarkers provides 
clues to paleoecological change and their carbon 
and hydrogen isotope ratios provide powerful 
information on the paleoenvironment.

Crowley, B.E., Godfrey, L.R., and Irwin, 
M.T. 2011. A glance to the past: Subfossils, 
stable isotopes, seed dispersal, and species 
loss in southern Madagascar. American 
Journal of Primatology 73: 25-37

Crowley, B.E. Thorén, S., Rasoazanabary, E., Vogel, E.R., Barrett, M.A., Zohdy, S., 
Blanco, M.B., McGoogan, K.C., Arrigo-Nelson, S.J., Irwin, M.T., Wright, P.C., Rade-
spiel, U., Godfrey, L.R., Koch, P.L., Dominy, N.J. 2011. Explaining geographical variation 
in the isotope composition of mouse lemurs (Microcebus). Journal of Biogeography, 38: 
2106-2121.

Crowley, B.E. 2010. A refined chronology 
of prehistoric Madagascar and the demise 
of the megafauna; new clues from old 
bones. Quaternary Science Reviews 29: 
2592-2604.

Diefendorf, A.F., Freeman, K.H., Wing, 
S.L., and Graham, H.V. (2011). Production 
of n-alkyl lipids in living plants and implica-
tions for the geologic past. Geochimica et 
Cosmochimica Acta. 75, 7472-7485.

Diefendorf, A.F., Mueller, K.E., Wing, 
S.L., Koch, P.L., & Freeman, K.H. (2010). 
Global patterns in leaf 13C discrimination 
and implications for studies of past and fu-
ture climate. Proceedings of the National 
Academy of Sciences, 107, 5738-5743. 

Diefendorf, A.F., Patterson, W.P., Mullins, H.T., Tibert, N., and Martini, A., 2006. High 
frequency climate variability during the Late Glacial to mid-Holocene (16,800 to 5500 calendar 
years BP) at Lough Inchiquin, Ireland: Evidence from oxygen isotope values of lacustrine sedi-
ment. Quaternary Research, 65, 78-86.

Q A R G  F a c u l t y



Craig Dietsch ( D e p a r t m e n t  o f  G e o l o g y ) :
Associate Professor, Tectonic Geomorphology

Dr. Dietsch has wide-ranging interests and expertise 
centered on understanding the evolution of moun-

tain chains, from crustal tectonics and petrology to land-
scape evolution.  He has current projects in the Himalaya 
of northern India, the eastern Pyrenees and the Catalan 
Coastal Ranges of northeastern Spain, the Appalachains 
in western New England, and southern California.  Cur-
rent research projects in these field areas are centered on 
a variety of topics: linking bedrock exhumation to flu-
vial incision in the Himalaya, understanding the nature 
of basement rocks and the early phases of orogeny they 
record in the Variscan chain in southwestern Europe, 
testing geodynamic models of migmatite domes, and in 
southern California, understanding the generation of al-
luvial fans and how they may record tectonic and climate 
signals.  

Nicholas P. Dunning (Department of Geography): 
Professor, Geoarchaeology, Neotropical 
Landscapes

Dr. Dunning’s research interests focus on long-
term human-environment interactions in the 

Neotropics, particularly the Maya Lowlands and the 
West Indies.  His projects include the study of natu-
ral and anthropogenic changes in karst wetlands in 
the Maya Lowlands, and ancient Maya adaptations to 
climate change.  Recent fieldwork has included the 
sites of Tikal and San Bartolo in Guatamala, La Mil-
pa in Belize and Xcoch in Yucatan.  Dunning is also 
engaged in collaborative interdisciplinary research 
in the West Indies examining the nature of environ-
mental change associated with various waves of hu-
man migration.  These project include the analysis 
and integration of multi-proxy paleoenvironmental 
data (e.g., soils and sediments, pollen, phytoliths, 
macrobotanical remains, and artifacts).

Q A R G  F a c u l t y
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Dunning, N. and Beach T. 2010. Farms and forests: spatial 
and temporal perspectives on ancient Maya landscapes. In: 
Martini, I. P., and Chesworth, W. (eds.), Landscapes and 
Societies, pp. 369-389.  Berlin: Springer-Verlag.

Dortch, J.M., Dietsch, C., Owen, L.A., 
Caffee, M.W. and Ruppert, K. (2011) 
Episodic fluvial incision of rivers and rock 
uplift in the Himalaya and Transhimalaya. 
Journal of the Geological Society, 
London, 168, 783-804.

Dortch, J., Owen, L.A., Haneberg, W.C., 
Caffee, M.W., Dietsch, C. and Kamp, 
U. (2009) Nature and timing of mega-
landslides in northern India. Quaternary 
Science Reviews, 28, 1037-1056.

Adams, B., Dietsch, C., Owen, L.A., Caffee, M., Spotila, J. and Haneberg, B. (2009) Exhumation 
and incision history of the Lahul Himalaya, northern India, based on (U-Th)/He thermochronometry 
and terrestrial cosmogenic nuclide dating techniques. Geomorphology, 107, 285-299.

Dunning, N., Beach, T., Luzzader-Beach, S., and Jones, 
J. G. 2009. Creating a stable landscape: soil conserva-
tion among the ancient Maya. In: Fisher, C., Hill, B., and 
Feinman, G. (eds), The Archaeology of Environmental 
Change: Socionatural Legacies of Degradation and 
Resilience, pp. 85-105 University of Arizona Press.

Beach, T., Luzzadder-Beach, S. 
Dunning, N., Jones, J., Lohse, J., 
Guderjan, T., Bozarth, S.,  Mill-
spaugh, S., and Bhattacharya, 
T. 2009. A review of human and 
natural changes in Maya Lowlands 
wetlands over the Holocene. 
Quaternary Science Review 28: 
1710-1724.
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Wendy R. Eisner (Department of Geography): 
Associate Professor, Paleoecology, Palonology, 
Polar Regions

Dr. Eisner’s research interests 
include the use of palyno-

logical analysis to reconstruct 
past vegetation, landscape, and 
climate, mainly in the Arctic.

Eva Enkelmann (Department of Geology);
Associate Professor

Dr. Enkelmann’s research focuses on under-
standing the evolution of active mountain 

ranges over geological time scales. She is partic-
ularly interested in quantifying 
rates of rock exhumation and 
their spatial patterns, which re-
sult from tectonic and surface 
processes. Surface processes are 
highly depending from climate 
variations that in turn are influ-
enced by topographic features 
that are driven by tectonic pro-
cesses. Understanding this 

interaction between tectonic and surface 
processes is Dr. Enkelmann’s main in-
terest. She is mostly working in the St. 
Elias Mountains in Alaska and in the 
Himalayan-Tibetan orogeny region. 
The main techniques she is using are 
geo- and thermochronometric meth-
ods like fission track, U-Th/He, and U/
Pb dating on bedrocks and sedimentary 
deposits. 

Eisner, W.R., Cuomo, C.J., Hinkel, K.M., 
Jones, B.J. and Brower, R.H., Sr. 2009.  
Advancing landscape change research 
through the incorporation of Iñupiaq Knowl-
edge.  Arctic, 62: 429-442.

Eisner, W.R., Bockheim, J.G., Hinkel, K.M., Brown, 
T.A., Nelson, F.E., Peterson, K.M., and Jones, B.M. 
2005. Paleoenvironmental analyses of an organic deposit 
from an erosional landscape remnant, Arctic Coastal 
Plain of Alaska, Palaeogeography, Palaeoclimatology, 
Palaeoecology 217: 187– 204.

Eisner, W.R. and Kamermans, H. 2004. Late Quaternary Vegetation History of Latina, Italy: a Final Report 
on the Mezzaluna Core, in S. Holstrom, A. Voorrips & H. Kamermans (eds) The Agro Pontino Archaeo-
logical Survey (CD-ROM), Archaeological Studies ASLU, Vol. 11, Leiden University, Leiden.
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Enkelmann, E., Ehlers, T.A., Zeitler, P.K., 
Hallet, B. 2011. Denudation of the Namche 
Barwa Antiform, Eastern Himalaya. Earth 
and Planetary Science Letter, 307, 
doi:10.1016/j.epsl. 2011.05.004. 

Enkelmann, E., Zeitler, P.K., Pavlis, 
T.L, Garver, J.I., Ridgway, K.D. 2009. 
Intense localized rock uplift and erosion 
in the St Elias orogen of Alaska. Nature 
Geoscience 2, 5, 360-363.

Enkelmann, E., Garver, J.I., Pavlis, T.L. 2008. Rapid exhumation of ice-covered 
rocks of the Chugach–St. Elias orogen, SE-Alaska. Geology 36, 915-918.
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Warren D. Huff ( D e p a r t m e n t  o f  G e o l o g y ) : 
Professor, Clay Mineralogy

Dr. Huff ’s training and expertise involves the study of 
the mineralogy and geochemistry of clay.  His research 

has focused on topics ranging from the mineralogy and geo-
chemistry of Paleozoic K-bentonites and their application to 
the solution of tectonomagmatic and regional stratigraphic 
problems to Quaternary clays in glacial environments.  The 

mineralogy and geographic distribution of clays 
in surficial sediment largely reflects the distribu-
tion of source lithologies and the local origin of 
the clays.  In many glacial deposits the clay frac-
tion formed as rock ‘flour’, built up of primary 
minerals, typical for the original rocks but more 
or less chemically weathered.  Similarly, the con-
tent and distribution of the rare earth elements 
(REE) in the clays are strongly influenced by en-
vironmental factors.  Under neutral and alkaline 

conditions the REE are accumulated by adsorption on clay 
minerals, and by increasing the hydrogen ion concentration 
the adsorbed ions are readily removed.

Huff, W.D. 1974. Mineralogy and Prov-
enance of Pleistocene Lake Clay in an Alpine 
Region: Geological Society of America 
Bulletin, v. 85, p. 1455-1460.

Huff, W.D. 1989. Pleistocene varves and 
related sediments; Lac du Trieves, Drac Val-
ley, southeastern France: Geologie Alpine, 
v. 65, p. 75-104.

Cetin, K., and Huff, W.D. 1995. Characterization of untreated and alkylammonium ion 
exchanged illite/smectite by high resolution transmission electron microscopy: Clays and Clay 
Minerals, v. 43, p. 337-345.
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Kenneth M. Hinkel 
(Department of Geography):
Professor, Polar Regions, Climate Change

Dr. Hinkel’s research inter-
est is focused on under-

standing natural processes, 
and how human activities im-
pact the landscape and climate 
at different spatial and tempo-
ral scales.  This often entails 
installing monitoring sensors 

or collecting field data to understand the 
fundamental physical characteristics of a 
locale.  Such activities have included ex-
amining the magnitude of the urban heat 
island in cities and villages with different 
energy demands, looking at how climate 
changes affect arctic lakes and how hu-
man activity on the arctic tundra impact 
permafrost stability, or how changing soil 
tillage practices alter the surface microcli-
mate, soil properties and crop yields.  

Hinkel, K.M. and Nelson, F.E. 2007.  An-
thropogenic heat island at Barrow, Alaska, 
during winter: 2001-2005.  Journal of Geo-
physical Research-Atmospheres, 112, 
D06118, doi:10.1029/2006JD007837.

Hinkel, K.M., Frohn, R.C., Nelson, F.E., 
Eisner, W.R. and Beck, R.A. 2005. Mor-
phometric and spatial analysis of thaw lakes 
and drained thaw lake basins in the western 
Arctic Coastal Plain, Alaska, Permafrost 
and Periglacial Processes, 16: 327-341.

Hinkel, K.M., Eisner, W.R., Bockheim, J.G., Nelson, F.E., Peterson, K.M. and Dai, X.Y. 2003. 
Spatial extent, age, and carbon stocks in drained thaw lake basins on the Barrow Peninsula, Alaska.  
Arctic, Antarctic, and Alpine Research, 35: 291-300.



Koster, J.M. 2008. Hunting with dogs in 
Nicaragua: An optimal foraging approach. 
Current Anthropology 49: 935-944. 

Koster, J.M. 2009. Hunting dogs in the 
lowland Neotropics. Journal of Anthropo-
logical Research 65: 575-610.

Koster, J.M. Inter-household meat sharing among Mayangna and Miskito horticulturalists 
in Nicaragua. Human Nature (forthcoming).

David Lentz (Department of Biological Sciences): 
Professor, Paleoethnobotany and Paleoecology

Dr. Lentz’research interests focus on the human use 
of plants, both wild and domesticated, and how 

humans modify landscapes through time. He has con-
ducted field research in many areas of North America, 
Central America and Central Asia. He has studied in-
digenous groups of Guatemala, Belize, Honduras, Mex-
ico and El Salvador, as well as those of the southwestern 
and southeastern US. Much of his work has focused on 
the ancient Maya and Olmec, studying the differences 
in dietary habits among groups of varying economic 
status and how cultures manipulated their environment 
through their agricultural and other land-use practices. 
Currently, in conjunction with a team of UC scientists, 
he is investigating the ancient  agroforestry and water 
use activities at Tikal in northern Guatemala, one of the 
major civic-cere-
monial centers of 
the Maya.

Lentz, D.L. and B. Hockaday. 2009. 
Tikal timbers and temples: Ancient Maya 
agroforestry and the end of time.  Journal 
of Archaeological Science 36: 1342-
1353.

Lentz, D.L., M. DeLand Pohl, J. L. 
Alvarado, S. Tarighat and R. Bye. 2008. 
Sunflower (Helianthus annuus L.) as a 
Pre-Columbian Domesticate in Mexico.  
Proceedings of the National Academy of 
Science USA 105: 6232-6237.

Lentz, D.L., R. Bye and V. Sánchez-Cordero. 2008. Ecological niche modeling and dis-
tribution of wild sunflower (Helianthus annuus L.) in Mexico. International Journal of Plant 
Sciences 169: 541-549.
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Jeremy Koster (Department of Anthropology):
Assistant Professor, Human Evolutionary Ecology and 
Social Network Analysis

Dr. Koster is a human behavioral ecologist who uses eth-
nographic data to deduce and test hypotheses about 

the evolution of anatomically modern hu-
mans.  Much of his work has addressed the 
use of hunting dogs in preindustrial soci-
eties, which suggests an important role for 
hunting in the domestication of dogs.  He 
also uses food sharing data and time al-
location observations to test evolutionary 
and network-based models of cooperation, 
which has implications for the origin of 
unique cognitive and life history traits in the 

human lineage.  His research is based on fieldwork among 
indigenous farmer-foragers in lowland Nicaragua.



Stephen Matter (Department of Biological Sciences), 
Assistant Professor, Spatial Ecology

Dr. Matter uses a combination of observational, experi-
mental, and modeling approaches to understand how 

spatially distinct populations and communities interact.  
Using data amassed from his long-term study site 
in the front ranges of the Rocky Mountains of Al-
berta he is addressing how populations respond 
to anthropogenically induced forest encroach-
ment into alpine regions and how the extinction 
and recolonization of local populations affects 
the persistence of spatial population networks. 

Matter, S.F. & J. Roland. 2010. Local 
extinction synchronizes population dynam-
ics in spatial networks. Proceedings of the 
Royal Society Series B. 277:729-737.

Roland, J. & S.F. Matter. 2007. Encroach-
ing forests decouple alpine butterfly 
population dynamics. Proceedings of the 
National Academy of Sciences 104:13702-
13704.

Keyghobadi, N., J. Roland, S.F. Matter & C. Strobeck. 2005. Among- and within-patch 
components of genetic diversity respond at different rates to habitat fragmentation: an em-
pirical demonstration. Proceedings of the Royal Society London B 272:553-560.
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Yu, Shi-Yong, Colman, S.M., Lowell, 
T.V., Milne, G.A., Fisher, T.G., Brecken-
ridge, A., Boyd, M., and Teller, J.T. 2010. 
Freshwater outburst from Lake Superior as 
a trigger for the cold event 9300 years ago. 
Science (New York, N.Y.), 328, 1262-6.

Lowell, T.V., Fisher, T.G., Hajdas, I., Glov-
er, K., Loope, H., and Henry, T., R, 2009, 
Radiocarbon deglaciation chronology of the 
Thunder Bay, Ontario Area and implications 
for ice sheet retreat patterns. Quaternary 
Science Reviews 28, 1597-1607.

Kelly, M.A. and Lowell, T.V., 2009, Fluctuations of local glaciers in Greenland during late 
Pleistocene and Holocene time, Quaternary Science Reviews 28, 2088-2106.

Thomas Lowell (Department of Geology): 
Professor, Glacial Geology

Dr. Lowell’s research goal is to understand the 
pattern of past climate changes and their 

causes. Of particular interest are the so-called 
Abrupt Climate Changes that are yet unexplained 
but indicate that the climate system has very sen-
sitive tipping points. His contribution is to test 
various hypothesis that attempt to explain these 
by mapping the spatial and temporal distribu-
tion of climate changes recorded in the response 
of glacial systems. Toward this end he conducts 

field work (listed south to north) Cordillera Darwin, 
Chile; South Patagonia Icefield, and Lake District of 
Chile; Nevado Sajama, Bolivia; Quelccaya Ice Cap, Peru; 
Ohio; Michigan; Minnesota; South Dakota; North Da-
kota; Montana; Alberta; Ontario; Quebec; Alaska; and 
Scoresby Sund Greenland. In all cases he reconstructs the 
glacial history using various techniques including: geo-
morphic mapping; stratigraphic analysis, radiocarbon 
dating, and lake coring.
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Norton, H.L., Kittles, R.A., Parra, E., McK-
eigue, P., Mao, X., Cheng, K., Canfield, V.A., 
Bradley, D.G., McEvoy, B., Shriver, M.D. 
2007. Genetic evidence for the convergent 
evolution of light skin in Europeans and East 
Asians. Molecular Biology and Evolution, 
24, 710-722.

Norton, H.L., Koki, G., & Friedlaender, 
J.S. 2007. Pigmentation and candidate 
gene variation in Northern Island Melanesia. 
In J. Friedlaender (Eds.), Population Ge-
netics, Linguistics, and Culture History 
in the Southwest Pacific: A Synthesis (pp. 
96-112). Cambridge: Oxford University 
Press.

Norton, H.L., Friedlaender, J.S., Merriwether, D.A., Koki, G., Mgone, C.S., Shriver, 
M.D. 2006. Skin and hair pigmentation variation in Island Melanesia. American Journal 
of Physical Anthropology, 130, 254-268.

Heather Norton (Department of Anthropology), 
Assistant Professor, Anthropology

Dr. Norton’s research explores the roles of natural selection 
and non-neutral demographic processes in shaping pat-

terns of genetic and phenotypic diversity in modern human 
populations.  Her work focuses on using a hypothesis-
driven framework to understand the various ways in 
which humans have adapted to diverse array of envi-
ronmental conditions following their expansion out 
of Africa.  In her research she utilizes both genetic and 
genomic data, as well as computer-based simulations, to 
characterize how allele frequencies change over time in 
the response to varying selection pressures and/or chang-
es in population size.  She has used skin pigmentation as 

a model trait for studying the effects of natural selection because 
of its easily quantified phenotype, well-understood physiology, 
the large number of well-defined candidate loci that affect the 
trait, and the importance of an environmental variable, ultra-
violet radiation (UVR), in influencing pigmentation phenotype.  
Her current research continues to focus on the role of natural 
selection and UVR in shaping recent patterns of pigmentation 
diversity.  However, she is also beginning to explore genetic sig-
nals of adaptation associated with resistance to various infec-
tious diseases (such as malaria) that have had an increasingly 
significant impact on human health over the past 5,000-10,000 
years.   

Dr. Miller studies naturally occurring bone accumula-
tions on landscape surfaces (death assemblages) to 

recover high–quality historical population and 
geographic–use data on modern mammal com-
munities. Bones survive on landscape surfaces 
from decades (in tropical regions) to millennia 
(in arctic latitudes), providing historical ecologi-
cal data that are otherwise unavailable for most 
ecosystems. Dr. Miller works closely with ecolo-
gists, wildlife managers, and conservation biolo-
gists to incorporate the methods and time-scales 
offered by Conservation Paleobiology into fun-
damental and applied wildlife research, and to 

inform public policy. Dr. Miller is also recalibrating our 
understanding of the ecological quality of fossil records 
and studying ecological changes that tool place during the 
Quaternary and Holocene. Current field sites include the 
Arctic National Wildlife Refuge (AK), Yellowstone Na-
tional Park (WY), Denali National Park (AK), Isle Royale 
National Park (MI), the Wind River Mountains (WY), and 
Amboseli National Park (Kenya).

Joshua Miller (Department of Geology),
Fenneman Assistant Research Professor
Conservation Paleobiology, Taphonomy and
Quantitative Paleoecology

Miller, J.H., (in press, Ecology). The 
spatial fidelity of skeletal remains: Elk 
wintering and calving grounds revealed 
by bones on the Yellowstone landscape.

Behrensmeyer, A.K. and J.H. 
Miller . 2012. Building links between 
ecology and paleontology using ta-
phonomic studies of recent vertebrate 
communities. In “Paleontology 
in Ecology and Conservation” J. 
Louys (editor), Springer, 69-91: DOI: 
10.1007/978-3-642-25038-5_5Miller, J.H., 2011. Ghosts of Yellowstone: 

Multi–decadal histories of wildlife popula-
tions captured by bones on a modern 
landscape. PLoS ONE, 6(3) e18057. 
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Kenneth Petren (Department of Biological Sciences): 
Associate Professor, Landscape Genetics and Evolution.

Dr. Petren is an evolutionary ecologist who 
studies recent events at the interface of eco-

logical and evolutionary time. His research in-
cludes reconstructing recent evolutionary change, 
quantifying habitat connectivity, genetic moni-
toring and responses of natural populations to 
anthropogenic disturbance in fragmented land-
scapes. Newly developed genetic approaches are 

shedding light on recent events, which is critical for projecting 
the impact of future anthropogenic change. These approaches 
make it feasible to monitor population growth, reconstruct 
movements among habitat fragments, and mea-
sure rapid evolutionary responses to recent 
climate changes at the landscape scale. Recent 
projects include analysis of ‘ancient’ DNA 
from historical museum specimens to recon-
struct recent evolutionary changes in Galápa-
gos finches, and revealing the potential for rapid 
evolution of invasive species as they spread across 
fraqmented human landscapes.

Farrington, H.L. and Petren, K.  In 
press. A Century of Genetic Change 
and Metapopulation Dynamics in the 
Galápagos Warbler Finches (Certhidea). 
Evolution, in press.

Parker, P., Buckles, E. L., Far-
rington, H.,  Petren, K., White-
man, N., Ricklefs, R., Bollmer, J. 
L. And Jiménez-Uzcátegui, G.  
2011. 110 Years of Avipoxvirus on 
the Galápagos Islands. PLoS ONE: 
6(1): e15989. doi:10.1371/journal.
pone.0015989.

Petren, K., Grant, P. R., Grant, B. R., Clack, A. A. and Lescano, N. V.  
2010. Multilocus genotypes from Charles Darwin’s finches: Biodiversity lost 
since the voyage of the Beagle. Phil. Trans. Roy. Soc. B. 365: 1009-1018.

Lewis A. Owen (Department of Geology): 
Professor, Quaternary Landscape Evolution and
Quaternary Geochronology

Dr. Owen’s research focuses on the Quaternary geology and 
geomorphology of tectonically active mountain belts and 

their forelands. He is particularly concerned with quantifying 
the timing, and rates and magnitudes of landscape 
evolution in these regions to understand the dy-
namics and interactions between tectonics, Earth 
surfaces processes and climate. This involves re-
mote sensing, field mapping, geomorphic and 
sedimentological analysis of landforms, and geo-
chronology. He has concentrated his efforts in two 
major geographic-tectonic regions: the Himala-
yan-Tibetan orogen; and the Cordilleras of North 

and South America. These regions provide two of the best natu-
ral laboratories for understanding the dynamics of and the in-
teraction between geomorphic, tectonic and climatic processes 
along active plate margins. He has also undertaken research in 
other tectonically active regions, including: the Red Sea margin 
in Yemen; and the Atlas and Anti-Atlas Mountains of Morocco. 
Ultimately, these studies provide analogs for understanding and 
modeling the evolution of ancient mountains. Dr. Owen directs 
two laboratories, one for optically stimulated luminescence 
dating and the other for terrestrial cosmogenic nuclides.

Owen, L.A., Frankel, K.L., Knott, J.R., 
Reynhout, S., Finkel, R.C., Dolan, 
J.F. and Lee, J.  2011. Beryllium-10 ter-
restrial cosmogenic nuclide surface ex-
posure dating of Quaternary landforms 
in Death Valley. Geomorphology, 125, 
541-557.

Owen, L.A., Yi, C., Finkel, R.C., and Davis, N., 2010, Quaternary 
glaciation of Gurla Mandata (Naimon’anyi): Quaternary Science 
Reviews, v. 29, p. 1817-1830.

Owen, L.A., Robinson, R., Benn, 
D.I., Finkel, R.C., Davis, N.K., 
Yi, C., Putkonen, J., Li, D., and 
Murray, A., 2009, Quaternary 
glaciation of Mount Everest: Quater-
nary Science Reviews, v. 28, p. 
1412-1433
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Vernon L. Scarborough (Department of Anthropology): 
Professor, Complex Society and Sustainability, Water

Dr. Scarborough is a Distinguished University Research Professor 
and a Charles Phelps Taft Professor in Anthropology at the Uni-

versity of Cincinnati.  His topical interests remain settle-
ment, land use, and water management in the context 
of the archaic state.  By examining ancient engineered 
water systems and landscapes, he addresses societal 
sustainability issues from a comparative ecological per-
spective. To achieve this end, he has emphasized cross-
disciplinary exchange and international fieldwork.  He 
is currently editing the volume Water and Humanity: 
A Historical Overview for UNESCO, a major initiative 
of their International Hydrological Program (Delft). 
He is also a member of the Scientific Steering Com-

mittee with IHOPE (Integrated History for the Future of the People of 
Earth—an effort of the IGBP—International Geosphere and Biosphere 
Programme and the Stockholm Resilience Center). Since 1992, he has 
been co-director of the Programme for Belize Archaeological Project, 
a large, annually active, research project in northwestern Belize. His 
current fieldwork focuses on water and the engineered landscape at 
the ancient Maya center of Tikal, Guatemala.  For more information on 
Programme for Belize follow link: http://uts.cc.utexas.edu/%7Emarl/
pfbap.htm

Alan Sullivan (Department of Anthropology):  
Professor, anthropogenic paleoecology

Dr. Sullivan is an archaeologist who uses survey, excavation, 
and remote-sensing data to test hypotheses about the evo-

lutionary significance of the archaeological 
record.  Much of his work, framed by niche 
formation theory, focuses on the prehistoric 
use of fire in shaping ecosystems, subsistence 
economies, and land-use patterns.  His long-
term field research project is located in north-
ern Arizona along the south rim of the Grand 
Canyon. 

Carter, S.W., B. Wiegand, G. Mahood, F. O. Du-
das, J. L. Wooden, A. P. Sullivan, and S. Bowring. 
2011. “Strontium Isotopic Evidence for Transport of 
Prehistoric Ceramic Materials.” Geoarchaeology: An 
International Journal 26:189-218.

Roos, C. I., A. P. Sullivan, and C. McNa-
mee.  2010. “Paleoecological Evidence for 
Systematic Indigenous Burning in the Upland 
Southwest.” In The Archaeology of Anthro-
pogenic Environments, edited by R. Dean, 
pp. 142-171. Southern Illinois University 
Press, Carbondale.

Sullivan, A. P., and A. H. Ruter. 2006. “The Effects of Environmental Fluctuations on 
Ancient Livelihood: Implications of Paleoeconomic Data from the Upper Basin, Northern 
Arizona.” In Environmental Change and Human Adaptation in the Ancient American 
Southwest, edited by D. E. Doyel and J. S. Dean, pp. 180-203. University of Utah Press, 
Salt Lake City.   

Scarborough, V.L. and Lucero, L. 2011. 
The Non-Hierarchical Development of 
Complexity in the Semitropics: Water and 
Cooperation.  Water History 2, 185-205.

Scarborough, V.L., 2003. The Flow of Pow-
er: Ancient Water Systems and Landscapes.  
School of American Research Press, Santa 
Fe, paperbound, 204 pages.

Scarborough, V.L. and Burnside, W., 2010. Complexity and Sustainability:  
Perspectives from the Ancient Maya and the Modern Balinese.  American Antiq-
uity, 75, 327-63. 
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Amy Townsend-Small, James W. Mc-
Clelland, R. Max Holmes, & Bruce J. 
Peterson (2011). Seasonal and hydrologic 
drivers of dissolved organic matter and nu-
trients in the upper Kuparuk River, Alaskan 
Arctic. Biogeochemistry 103: 109-124, 
doi:10.1007/s10533-010-9451-4.

Amy Townsend-Small & Claudia I. 
Czimczik (2010). Carbon sequestra-
tion and greenhouse gas emissions 
in urban turf. Geophysical Research 
Letters,37(L02707 and L06707), 
doi:10.1029/2009GL041675 and 
doi:10.1029/GL042735.

Amy Townsend-Small, Jorge L. Noguera, Michael E. McClain, & Jay A. Brandes 
(2007). Radiocarbon and stable isotope geochemistry of organic matter in the 
Amazon headwaters, Peruvian Andes. Global Biogeochemical Cycles, 21(GB2029), 
doi:10.1029/2006GB002835.

Tankersley, K.B., Scarborough, V.L., 
Dunning, N., Huff, W., Maynard, B., 
Gerke, T.L., 2011 Evidence for Volcanic Ash 
Fall in the Maya Lowlands from a Reservoir 
at Tikal, Guatemala. Journal of Archaelogi-
cal Science 38, 2925-2938.

Tankersley, K.B., and Balantyne, M., 
2010.  X-ray Power Diffraction Analysis of 
Late Holocene Reservoir Sediments.  Journal 
of Archaeological Science 37, 133-138.

Tankersley, K.B., Waters, M.R. and Stafford, Jr. T.W., 2009. Clovis and the Amer-
ican Mastodon at Big Bone Lick, Kentucky.  American Antiquity (74) 3, 558-567.

Kenneth Tankersley (Department of Anthropology 
and Department of Geology): Assistant Professor, Quater-
nary Environments and Quaternary Geochronology

Dr. Tankersley’s research focuses on Quaternary 
environmental and climatic changes associated 

with significant periods of culture change, from Pleis-
tocene hunter-gatherers to late Holocene complex so-
cieties. He is particularly concerned with determining 
the timing of rapid, profound, and catastrophic envi-
ronmental, climatic, and cultural changes in order to 
understand the dynamics and interactions between 

people and the distribution and use of natural resources, plants and an-
imals, adaptation and extinction, sustainability and abandonment. This 
research involves cave exploration, surface survey, excavation, drill-
core sampling, remote sensing, sedimentological analyses, petrogra-
phy, and geochemistry. He has concentrated his efforts in two major 
geographic regions: North America and Eastern Siberia. Both of these 
regions have extensive, well preserved, and datable Quaternary depos-
its with rich paleoenvironmental records. He has recently undertaken 
research on the depositional history, paleoenvironmental record, and 
volcanic events associated with the ancient reservoirs of the Maya city 
of Tikal, Guatemala. This recent study provides exiting new insights 
to human land use sustainability and soil formation processes in the 
lowland Maya area.  Dr. Tankersley directs two laboratories, one in 
the Department of Anthropology for sediment analyses, the prepara-
tion of stable and radiogenic isotope samples, and petrography, and 
the other (currently under construction) at the UC Center for Field 
Studies for field records and curation.

Amy Townsend-Small (Departments of Geology and 
Geography): Assistant Professor, Biogeochemistry

Dr. Townsend-Small’s research examines feedbacks in the      
   global carbon and nitrogen cycles and their interactions   

with the global hydrologic cycle.  Her research 
has spanned marine, freshwater, and terrestrial 
environments.  An improved understanding 
of feedbacks in global biogeochemical cycles 
is critical for predicting environmental conse-
quences of global climate change.  For example, 
many scientists have predicted that increased 
emissions of carbon dioxide and other green-
house gases will result in greater precipitation 
rates on land and increased river discharge to 
the oceans.  Dr. Townsend-Small’s research has 

shown that an increase in precipitation and associated erosion 
rates in mountainous rivers wil likely result in greater export of 
terrestrial organic carbon in rivers, which will further accelerate 
emissions of carbon dioxide.  Her research has also explored the 
effects of urbanization on carbon storage in terrestrial ecosys-
tems and greenhouse gas emissions, including emissions of the 
more elusive greenhouse gases: nitrous oxide and methane.  Dr. 
Townsend-Small’s research also makes use of stable isotope ratios      
to estimate nitrogen and carbon transformation pathways and ra-
diocarbon dating to measure carbon turnover rates and fossil fuel 
emissions.  
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Katherine Whitcome (Department of Anthropology): 
Assistant Professor, Human Evolutionary Biology

Dr. Whitcome’s research foci include human evo-
lution and primate functional morphology high-

lighting the biological processes and 
evolutionary trajectories of locomotor 
and reproductive adaptations associated 
with hominin bipedalism. Within this 
framework she investigates three dis-
tinct yet related areas: 1) biomechan-
ics of human and nonhuman primate 
locomotion, 2) female musculo-skele-
tal adaptations related to reproductive 
success, and 3) evolutionary radiations 

of locomotor diversity within the human lineage. In 
exploring these issues she applies diverse method-
ologies including 3D kinematics of natural motion, 
kinetics, modeling biomechanics and comparative 
morphometrics.

Whitcome K.K., Shapiro LJ, 
Lieberman, DE. 2007 Fetal load 
and the evolution of lumbar lor-
dosis in bipedal hominins. Nature 
450:1075-1078.

Whitcome, K.K., (In Press) Functional 
implications of variation in lumbar ver-
tebral count within Hominini.  Journal 

of Human Evolution.    
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Dylan Ward. (Departments of Geology) 
Assistant Professor, Process Geomorphology.

Dr. Ward studies the physical and chemical evolution          
  of landscapes. He uses numerical computer mod-

els to understand how distinctive landforms emerge from 
the interaction between climate and the diversity of materi-

als found at the Earth’s surface. He also 
uses a variety of tools such as cosmo-
genic dating and thermochronometry 
to establish the pace of landscape de-
velopment. Areas of specialty include 
glacial and fluvial geomorphology, but 
he also pursues research on tectonic 
geomorphology and on the effects of 
material properties (i.e., rock type) on 

geomorphic processes. Dr. Ward maintains a keen interest 
in escarpments developed in layered rock as natural labo-
ratories for the study of transient landscapes. He currently 
performs research throughout the western United States, to 
Alaska, Hawaii, and the Chilean Andes.

.

Ward, D.J., R.S. Anderson, and P.J. Hae-
ussler (2012), Scaling the Teflon Peaks: Rock 
type and the generation of extreme relief in 
the glaciated western Alaska Range. Journal 
of Geophysical Research – Earth Surface, 
117, F01031, DOI:10.1029/2011JF002068.

Ward D.J., M.M. Berlin, and R.S. An-
derson (2011), Sediment dynamics below 
retreating cliffs. Earth Surface Processes 
and Landforms. DOI: 10.1002/esp.2129



Yurena Yanes (Department of Geology):
Fenneman Assistant Research Professor,
Quaternary Paleoecology

Dr. Yanes’ research interests are primarily focused on 
the multidisciplinary study of modern and fossil land 

snail assemblages. She integrates disparate data from mani-
fold disciplines, including isotope geochem-
istry, taxonomy, taphonomy, paleoecology, 
morphometrics and aminoacid dating. These 
data are used jointly to reconstruct changes 
in past environmental and ecological condi-
tions, to evaluate the quality and fidelity of 
the fossil record, and to better understand 
organism–environment interactions. Under-
standing how organisms have responded to 

ecological, environmental and anthropogenic variations is 
critical to comprehend present diversity and an-
ticipate future outcomes (i.e., the past is the key 
to the future). Her main field research areas are 
low–latitude oceanic islands such as the Canary 
Archipelago and the Bahamas. Tropical islands 
exhibit outstanding land snail diversity in both 
space and time, and appear to be especially sen-
sitive to human impact and global change. Ulti-
mately, her research aims to help to protect ter-
restrial malacofaunas, which are declining in an 
alarming rate.

Post-Doctoral
Researchers

Dr. Madhav Murari – OSL specialist.

Nair, R.R., Murari, M.K. et al., 2011. Sub-
surface signatures and timing of extreme 
wave events along the southeast Indian 
coast. Journal of Earth System Science, 120, 
873-883.

Yanes, Y., 2012. Shell taphonomy 
and fidelity of living, dead, Holocene 
and Pleistocene land snail assem-
blages. Palaios 27: 127-136.

Yanes, Y., Romanek, C.S., Molina, F., Cá-
mara, J.A., Delgado A., 2011. Holocene 
Paleoenvironment (7,200-4,000 cal. years 
BP) of the Los Castillejos Archaeological 
site (Southern Spain) as inferred from 
stable isotopes of land snail shells. Qua-
ternary International 244: 67-75.

Yanes, Y., Yapp, C.J., Ibáñez, M., Alonso, M.R., De la Nuez, J., Quesada, M.L., 
Castillo, C., Delgado, A., 2011. Pleistocene-Holocene environmental change in the 
Canary Archipelago as inferred from stable isotopes of land snail shells. Quaternary 
Research 65: 658-669.

Murari, M.K., Achyuthan, H., Singhvi, 
A.K. 2007. Luminescence studies on the 
sediments laid down by the December 
2004 tsunami event: Prospects for the 
dating of palaeo tsunamis and for the 
estimation of sediment fluxes. Current 
Science, 92, 367-371.
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Dr. Murari research focuses on the 
application of optically stimulated 

luminescence dating to define timing of 
paleoenvironmental change and land-
scape evolution. He has worked on 
projects on India, Costa Rica, Southern 
California and Argentina.
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Jeffrey Brewer: Development of ancient 
Maya reservoir systems at La Milpa, Belize: ad-
aptation to a dynamic Tropical wet-dry environ-
ment.

Christopher Carr: Monitoring and man-
aging human impacts on public lands: case studies in Kentucky, 
Maryland and Guatemala.

Ronald Counts: River terraces and paleoen-
vironmental evolution of the Ohio River.

Kathryn Hedrick: Alluvial fan formation 
in the Pamir and Precordillera of Argentina.

Susan Jaconis:  Paleoecological 
impact and subsistence practices of the 
ancient Maya in the Rio Bravo region 
of northern Belize.

Michael Pateman: Quaternary Deposits of the 
Blue Holes of the Bahamas.

Kim Thompson:  Using modern 
genetic analyses to understand ancient 
M a y a  m a n a g e m e n t  p r a c t i c e s  o f  Ma-
nilkara zapota (Sapotaceae).

Jeanette Arkle: Quaternary/Paleoen-
vironmental change and landscape evolution 
in Trinidad.

Harrison Gray: Landscape evolution of transpres-
sional zones.

Scott A. Reynhout, 2011, MS thesis:  Slow denudation within an 
active orogen: Ladakh Range, Northern India.

JASon DoRtch, 2010, Ph.D. dissertation:  Rates of landscape 
development in the Transhimalaya: a framework for testing the links 
between climate, erosion and tectonics. Awarded Distinguished Dis-
sertation for the McMicken College of Arts & Sciences in 2010.

PeteR KimoSoP, 2010, PhD dissertation:  A Comprehensive Hy-
drologic Assessment with Particular Reference to Kerio Valley Basin, 
Kenya. 

AnDRew milleR, 2010, PhD dissertation:  Human-Induced Geo-
morphologic Change: Modeling Slope Failure in Dominical, Costa 
Rica Using Landsat Imagery.

AnDRew Rettig, 2010, MA thesis:  An Open Geospatial Consortium 
Standards-Based Arctic Climatology Sensor Network Prototype.

Recent Quaternary Theses and Dissertations
BenJAmin thomAS, 2010, MA thesis:  Locating Aguadas in Northern 
Guatemala Using Remote Sensing.

BARRy winSton, 2010, MA thesis:  Satellite Remote Sensing of Lake Ice 
Meltout Patterns Near Barrow, Alaska.

ShAziA Bee, 2009, MA thesis:  Seasonal and Annual Changes in Water 
Quality in the Ohio River Using Landsat-based Measures of Turbidity and 
Chlorophyll-a. 

KAtheRyn heDRicK, 2009, MS thesis:  Towards defining the transition 
in style and timing of Quaternary glaciation between the monsoon-
influenced Greater Himalaya and the semi-arid Transhimalaya of 
Northern India.

Examples/
Doctoral Researchers 
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Recent Quaternary Theses and Dissertations
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SARAwuth nARAmngAm, 2008, PhD dissertation:  Modeling the Im-
pacts of Agricultural Management Practices on Water Quality in the Little Miami 
River Basin. 

yu Sun, 2009, MA thesis:  Simulating Future Land Use Change in the East Fork 
Little Miami River (EFLMR) Watershed in Ohio.

thuShARA RAnAtungA, 2008, MA thesis:  Development of a GIS and Remote 
Sensing Based Study Tool for Tree Identification.

yeong BAe Seong, 2008, Ph.D. dissertation:  Quaternary glaciation and its 
role on landscape evolution of the Muztag Ata-Kongur Shan and K2 regions in the 
Westernmost Himalayan-Tibetan orogen.

ByRon ADAmS, 2007, MS thesis:  Exhumation and incision history of the Lahul 
Himalaya, northern India, based on (U-Th)/He thermochronometry and terrestrial 
cosmogenic nuclide dating techniques.  Awarded Best M.S. Thesis for the Mc-
Micken College of Arts & Sciences in 2007.

chRiStoPheR cARR, 2007, MA thesis:  Variation in Environmental Impact at 
Rock Climb Areas in Red River Gorge Geological Area and Adjacent Clifty Wilder-
ness, Daniel Boone National Forest, Kentucky. 

nAvenDu chAuDhARy, 2007, PhD dissertation:  An Object Oriented Ap-
proach to Land Cover Classification for State of Ohio. 

John huRD, 2007, MA thesis:  A GIS Model to Estimate Snow Depth Using 
Differential GPS and High-Resolution Digital Elevation Data. 

JASon DoRtch, 2006, MS thesis:   Glacial history of the Navana Valley, 
Alaska. 

BenJAmin m. JoneS, 2006, MA thesis:  Spatiotemporal Analysis of Thaw 
Lakes and Basin, Barrow Peninsula, Arctic Coastal Plain of Northern Alaska.

Full sample preparation facilities for luminescence 
dating are available in the Department of Geol-

ogy. These include: sieving equipment; heavy liquid 
separation facilities; and acid treatment equipment. 
A Riso Automated TL/IRSL/Blue OSL Dating System 
DA-15C/D will be used to make the OSL measure-
ments. A Daybreak alpha counter is also available and 
will be used to help determine the concentrations of 
radioisotopes in sediment to help calculate dose rates. 
The laboratory also has an Ortex MicroNOMAD por-
table spectroscopy system with Nal detectors and an 
InSpector 1000 high-performance digital hand-held 
spectrometer for field dose rate determination.

R e s e a r c h  L a b o r a t o r i e s

The Department of Geology has facilities 
to prepare sediment and rock samples for 

Be-10 and Al-26 cosmogenic nuclides surface 
exposure dating and erosion studies. The lab-
oratories include a rock crushing laboratory; 
heavy liquid a separation laboratory; and a chemistry 
laboratory that has ultrasonic baths, hot rollers for 
leaching sediment and rock, columns for cation and 
anion exchange, HF and perchloric acid hoods for acid 
work, and hoods for target loading.

lumineScence DAting lABoRAtoRy coSmogenic nucliDe
lABoRAtoRieS
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This laboratory integrates field and laboratory 
equipment for taking and analyzing sediment 

cores, principally glacial lake cores. Included in this 
laboratory is a Coulter counter grain size analyzer; a 
Strato-box marine geophysical sonar core for seismic 
profiling of subsurface sediments; a high-resolution 
imaging microscope; a custom, high-resolution sedi-
ment core photography frame; a magnetic suscepti-
bility instrument; a muffle furnace and a low-tem-
perature oven for drying samples; and two dedicated 
microcomputers. There are two coring units: a Liv-
ingstone piston coring system with a stainless steel 
extractable core, and a “Bolivian” piston coring unit 
with a clear polycarbonate tube. Lakes cores are taken 
from a pontoon raft equipped with a coring tower and 
a mechanically-powered winch supported by a Zodiac 
and a Boston Whaler.

The Department of Geology Organic Geochemistry 
Laboratory is equipped to process modern and an-

cient soils, plants, sediments, and rocks. The labora-
tory has general organic geochemistry equipment in-
cluding a Beckman Coulter centrifuge, Mettler Toledo 
balance, Mettler Toledo pH meter, water purification 
system, drying ovens, large muffle furnace, refrigera-
tor, freezer, glassware, and lipid standards. For lipid 
preparation, the laboratory has a Dionex ASE 350 
solvent extraction system, a TurboVap LV for solvent 
evaporation, nitrogen blow-down stations, and other 
lipid preparation equipment. The laboratory houses 
an Agilent 7890A gas chromatograph (GC) with au-
tosampler, multimode and cool on-column injector, a 
two-way splitter, a flame ionization detector, and an 
Agilent 5975C quadrupole mass spectrometer (MSD) 
for the identification and quantification of organic 
matter. The GC/MSD is equipped with the NIST 2008 
and Wiley Spectral libraries and a data analysis work-
station.

The Department of Geology biogeochemistry facility is 
set up for the analysis of dissolved organic carbon and 

nitrogen in waters with a Shimadzu TOC/TN analyzer, the 
analysis of carbon and nitrogen concentrations of organic 
matter in various substrates (e.g., soils, lake and marine sedi-
ments) with a Thermo Flash Elemental Analyzer, the analysis 
of carbon dioxide, methane, and nitrous oxide gases with a 
Shimadzu gas chromatograph, and the analysis of dissolved 
inorganic nitrogen with a Biotage spectrophotometer. 

oRgAnic geochemiStRy
 lABoRAtoRy

QuAteRnARy SeDiment AnD 
 coRing lABoRAtoRy

BiogeochemiStRy lABoRAtoRy

StABle iSotoPe FAcility FoR 
 BiogeochemicAl ReSeARch

The Department of Geology has recently acquired funding for a 
stable isotope ratio mass spectrometry (IRMS) facility, which 

will be installed in early 2013. This facility will include the ability 
to measure stable isotope ratios of carbon, nitrogen, hydrogen, and 
oxygen. This lab will include a Thermo Delta Advantage IRMS and 
peripheral devices to measure carbon and nitrogen isotopes in or-
ganic matter (e.g., soils, lake sediments, plant and animal tissues), 
carbon and hydrogen isotopes of biomarkers, oxygen and hydrogen 
isotopes of waters, carbon and oxygen isotopes of carbon dioxide 
in air, carbon and oxygen isotopes of carbonates (e.g., shells, lake 
marls), and nitrogen isotopes of nitrates.
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The Department of Geology is currently seeking 
funding for a stable isotope ratio mass spectrom-

etry (IRMS) facility. This facility would include the 
ability to measure stable isotope ratios of carbon, 
nitrogen, hydrogen, and oxygen. This lab would in-
clude a Thermo Delta Advantage IRMS and periph-
eral devices to measure carbon and nitrogen isotopes 
in organic matter (e.g., soils, lake sediments, plant 
and animal tissues), carbon and hydrogen isotopes of 
biomarkers, oxygen and hydrogen isotopes of waters, 
carbon and oxygen isotopes of carbon dioxide in air, 
carbon and oxygen isotopes of carbonates (e.g., shells, 
lake marls), and nitrogen isotopes of nitrates.

This laboratory, located in the Department of Geol-
ogy, is equipped for two principal modes of X-ray 

analysis: diffraction (XRD) and fluorescence (XRF). 
The Department has the services of a full-time staff 
person for the maintenance and operation of this fa-

cility. The XRF unit is a Rigaku 3070 wavelength dis-
persive system that was purchased in 1987. Instru-
ments such as the Rigaku ZSX Primus II Sequential 
Wavelength-Dispersive XRF Spectrometer and the 
Rigaku XRD Ultima IV X-Ray Diffraction System 
combine great accuracy and sensitivity with ease of 
operation. The Ultima IV is a high-quality X-ray dif-

fractometer system that is easy to use, highly accurate, 
and has the versatility to meet all of our teaching and 
research needs in X-ray diffraction. XRF systems like 
the ZXS Primus II spectrometer provide the ability to 
process very small samples and to include a wide range 
of elements. 

A Core Lab SGL custom-built spectral gamma core-
logging instrument is located in the Department 

of Geology. It generates total API, 40K, 232Th, and 
238U data; a bulk density feature allows corrections 
for non-uniform core diameter. 

This laboratory is located in the Department of An-
thropology and is equipped to conduct particle size 

analysis of unconsolidated Quaternary sediments, ex-

tract bulk soil organic matter from core samples, and 
extract bone collagen and hair protein for stable iso-
tope analyses.  In addition to standard chemicals for 
acid-base-acid pretreatments and equipment such as 
analytical balances and glassware, the laboratory has 
a magnetic susceptibility meter with high-resolution 
probes, two proton magnetometers, single junction 
ion selective electrode for fluoride dating of bone, 
two petrographic microscopes, ten binocular micro-
scopes, and a digital microscope for photo-microsco-
py.  The laboratory also has a computer workstation 
for data analysis and GIS.

X-RAy lABoRAtoRy

 SPectRAl gAmmA RAy 
 coRe loggeR

ohio vAlley ARchAeology   
 lABoRAtoRy

couRt ARchAeologicAl ReSeARch   
 FAcility



giS AnD Remote SenSing  
 lABoRAtoRieS

This field laboratory is currently under construction 
at the University of Cincinnati’s Center for Field 

Studies.  The new laboratory will be used for the pro-
cessing artifacts, Quaternary invertebrate, vertebrate, 
and plant remains, and sediments from drill cores and 
excavation.  The laboratory will have a fume hood, ba-
sic laboratory equipment, 3-d image scanners, a digital 
microscope, a computer workstation for analysis and 
data management, and a dedicated curation room for 
core, sediment, ecofact, artifact, and archival records.  
The laboratory will also have a laboratory smart class-

room.

This facility is located in the 
Department of Biological Sci-

ences and is equipped to process 
and analyze archaeological plant 
materials using light and electron 
microscopy. Equipment includes 
a phase contrast compound mi-
croscope, various binocular light 
microscopes with digital imag-
ing capabilities, a fume hood and 
computer workstations config-
ured for image processing, data 
analysis and GIS applications. 

Over 3000 plant reference specimens from North 
America, Central America and Northern India are 
housed in the laboratory.

The Department of Anthropology Human Evolu-
tionary Locomotor Laboratory examines human 

gait performance and hominin evolutionary anato-
my through experimental biomechanics and model-
ing. The lab is equipped with an eight camera Vicon 
MX T10 motion capture system, two force platforms 

(AMTI BP 400600 and Bertec 4060-07-1000), a 
Basler piA640-210gm high speed digital video cam-
era and a Smooth Power treadmill.  

Three state-of-the-art GIS and remote sensing re-
search and teaching laboratories located in the 

Department of Geography with high performance 
computing and environmental monitoring capabili-
ties supporting the processing and analysis of multi-
spectral, hyper-spectral, radar, and lidar imagery 
and the development of geographic information sys-
tems and networks. 

The study of clay minerals requires a variety of 
sample preparation methods including high- and 

low-speed centrifugation, high- and low-tempera-

PAleoethnoBotAnicAl
 lABoRAtoRy

humAn evolutionARy locomotoR  
 lABoRAtoRy

clAy mineRAlogy
 lABoRAtoRy  

24



25

K e y  F i e l d  A r e a s

The QARG has a long history of research
in the following regions:

1)  Himalaya and Transhimlaya of Northern India
2)  Ohio Valley
3)  Grand Canyon, Great Basin and Southern 
  California of Southwest US
4)  Maya Lowlands/Yucatan Peninsula
5)  Southern Balkans
6)  Great Basin, USA

R e s e a r c h
O p p o r t u n i t i e s

Doctoral Graduate  
Support

The QARG provides full sup-
port for a doctoral student 
jointly advised by faculty in 
the Departments of Geology 
and Anthropology.

Graduate Students
Prospective students are 
advised to contact individual 
members of QARG for op-
portunities to undertake 
research.

W e e k l y  S e m i n a r
The QARG holds a weekly semi-
nar to for its members to present 
current research and for invited 
speakers. This is hosted by the 
Department of Geology.

ALASKA

GREAT BASIN
  Grand Canyon
    Salton Trough

MAYA LOWLANDS
  Yucatan Pennisula

OHIO VALLEY
 Big Bone Lick

SOUTHERN BALKANS

HIMALAYA

TRINIDAD
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