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Overview

Research techniques and objectives in the departments of Geography, Anthropology and Geological Sciences share substantial common ground in the areas that relate to processes that affect the Earth’s surface (both natural and human-induced).  These shared objectives have recently been formalized within the National Science Foundation through the creation of a new multi-directorate interdisciplinary program focused on the Dynamics of Coupled Natural and Human Systems (DCNHS).  The program promotes research on complex interactions within and among natural and human systems at diverse spatial, temporal, and organizational scales, under the combined sponsorship of the directorates of Biological Sciences, Geosciences, and Social, Behavioral, and Economic Sciences.  The ultimate goal is to improve capabilities for predicting the responses of systems to internal and external changes, particularly the coupled interactions and feedbacks among relevant systems.  

Within this broad framework, the expertise within our departments ranges from evaluation of natural (earthquakes, volcanic eruptions, landslides, debris flows, floods, tsunamis, fires and activity of animals) and human (river modification, deforestation, domesticated and introduced animals) disturbances of the landscape to both human and vegetative response to those changes (including climate change).  Our research requires that we be able to characterize surface materials (both chemically and physically), that we be able to date processes and deposits precisely (a field broadly described as geochronology), and that we develop methods to infer past climatic and biotic conditions (paleoecology).  These three areas form the basis for our proposal for laboratory facilities and shared common space within ISC2, designed to both enhance existing research and promote new interdisciplinary research objectives with the broad area of DCNHS.  

The Interdisciplinary Laboratory for Earth Surface Analysis (ILESA) will provide shared space and equipment for sediment analysis, geochronology and biogeochemistry. The most innovative (in terms of potential research directions) component will be development of a facility to measure environmental isotopes that could contribute to projects in anthropology, ecology, geology, hydrology, and soil science, among others.  For example, fallout radionuclides generated during bomb testing in the 1960's provide a simple and readily observed signal for quantifying erosion and deposition over decadal timescales.  Naturally-occurring radiogenic isotopes, such as C-14 and Pb-210, expand this timescale and have been broadly used to quantify diverse processes, such as changing depositional patterns in the Amazon River basin due to anthropogenic activity; they also provide highly accurate chronologies for studying past civilizations.  More recently, cosmogenic radionuclides have been broadly applied to quantify erosion rates, paleo-earthquakes, volcanic activity, glacial dynamics, and landsliding over century-to-millenial timescales.  As the preparation of samples for these isotopic analyses has become increasingly standardized, in-house sample preparation is not only feasible but also beneficial for cost savings, student training, and accessibility.  Most significantly, however, these tools provide an opportunity for cooperative and collaborative research among disciplines that have been traditionally distinct at the University of Oregon.
Laboratory Space

Sedimentology laboratory 


We envision two separate rooms, one a ‘dirty’ lab for study and storage of lake cores and bulk sediment samples, and one a ‘clean’ lab for analysis of fine particles.  The dirty lab would accommodate core and sample storage areas (including cold rooms), bench space for core examination, and a full complement of sieves for particle size analysis.  The clean lab would include a laser particle size analyzer and spectrophotometer for analysis of fine particles; this size class is particularly important for analysis of clay particles that have a long residence time in the atmosphere and potential impact on human health. Most of the equipment to be used in these laboratories already exists within our departments.  Additional equipment to be acquired includes the laser particle analyzer (in the near-term) and, potentially, an x-ray fluorescence core scanner (in the future).

Geochemistry laboratory


Although we do not intend to develop a full geochemical analysis facility, basic geochemical facilities are required for sediment characterization.  These include measurements of adsorbed water, pH, and C-H-N (carbon-hydrogen-nitrogen), as well as a high capacity centrifuge for gravitational separation.

Geochronology laboratory 


This laboratory would provide space for three different geochronological techniques:

(1) Preparation of samples for C-14 analysis.  This work is currently being done in Anthropology (although utilized by members of all three departments).  The equipment would be moved to the shared facility and augmented by purchase of a graphitizer (~ $50,000 to convert CO2 gas to solid graphite for shipment to AMS facilities for analysis).

(2) Preparation of samples for cosmogenic isotope analysis.  Such a preparation facility does not currently exist on campus.  It would involve primarily wet chemistry equipment and fume hood space; once established it could be maintained by a GTF (does not need technical support).

(3) Radionuclide detectors.  Such a facility does not currently exist and would require purchase (~ $50,000); it would allow novel applications to processes that span timescales of weeks to years to millennia.
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	Geochronology-geochemistry-sediment lab
	
	

	
	
	
	

	
	
	dimensions, ft
	area, sq ft

	sed lab (dirty)
	core analysis and storage, sieves; 2 cold rooms (10x10)
	20 x 30
	600

	sed lab (clean)
	particle size analysis, spectrophotometer
	20 x 30
	600

	
	
	
	

	geochronology lab
	prep for 14-C, cosmogenics; fume hood; graphitizer; radionuclide detectors; 
	20 x 40
	800

	
	
	
	

	geochemistry lab
	pH; LOI; C-H-N analyzer; high capacity centrifuge; 
	20 x 20
	400

	
	
	
	

	work space
	meeting room, temp offices for grad students
	25 x 20
	500

	
	
	
	

	sample storage
	temporary storage for samples to undergo processing
	20 x 30
	600

	
	
	
	

	staff offices
	technician, 2 GTFs
	30 x 10
	300

	
	
	
	

	
	Subtotal
	
	3800

	
	
	
	

	Hallways, lobby
	
	25% of above
	950

	
	
	
	

	
	Total net usable area
	
	8550

	
	
	
	

	
	Total gross area
	add 80%
	15390


