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THE USE OF CARBON AND NITROGEN ISOTOPES AND TUNGSTEN ANALYSES FOR FOOD WEB AND ATMOSPHERIC DEPOSITION STUDIES IN NEVADA

PROBLEM: Several studies using carbon and nitrogen isotopes of fish, macroinvertebrates, algae and sediment are planned to determine how the food web is affected by urbanization along the Truckee River.  These studies also will use Semi-permeable membrane devices (SPMDs) to determine the amount of organic compounds entering the river.  Some funding has already been obtained through a close working relationship with Steve Goodbred (BRD), Laurel Saito (UNR) and Dan Mosley (PLPT).  UNR and the USGS will be applying to NSF in June for a relatively large grant to further fund this research.  In addition, as part of the reconstructed trends program for NAWQA, we will be coring Pyramid Lake in August 2003.  In order to enhance the food web study on the Truckee River and to determine whether atmospheric deposition of tungsten has been increasing in Nevada over the past 200 years outside of the Fallon area, we would like to analyze the samples we will be collecting as part of the reconstructed trends core for carbon and nitrogen isotopes and for tungsten.

Having a historical record of carbon and nitrogen isotope compositions will enable us to determine if the current isotopic signatures we are gathering are similar to pre-urban signatures or if these signatures have changed over time.  Similarly, analysis of tungsten in the cores particularly the core from Great Basin National Park (GBNP) will allow us to see if the current tungsten concentrations observed at Fallon NV are really exceptional or whether they are similar to state-wide trends.      

OBJECTIVES: The objectives of this study are to (1) determine if carbon and nitrogen isotopes in cores from Pyramid lake are similar before and after urbanization in the Reno/Sparks metropolitan area, (2) If the signatures are different, we would like to determine if the change has been due to urbanization or to climatic changes, and (3) determine if tungsten trends in both the Pyramid Lake and GBNP core have similar increasing trends or if they differ.

RELEVANCE AND BENEFITS: Identifying trends in carbon and nitrogen isotopes and tungsten concentrations in cores show whether the trends observed in bioassessment sampling of the Truckee River and water quality sampling in Fallon are consistent with historical trends in these parameters. It is relevant that the USGS conduct this study because evaluating the water quality of rivers and lakes is directly related to the mission and long-term plans of the Environment and Natural Resources goals in the USGS Strategic Plan (USGS, 2000) and issue 2, Human Health, of the Nevada District Science Plan. This study also will help the NAWQA program meet its goals of describing trends in the quality of the Nation’s water resources and describing factors related to those trends.

APPROACH: Cores from Pyramid Lake and Johnson Lake, a shallow (3 m deep), high altitude perennial lake with a small catchment area in GBNP will be collected in mid-August.  Multiple cores will be collected and analyzed for trace metals and organic compounds for NAWQA.  Tungsten is not part of the trace element suite that is normal analyzed for NAWQA.  Samples will be extruded in 1 to 4 cm intervals and packed in plastic bags and chilled until analyzed.  No metal implements will be used and cores will be taken from as close to the center of the lakes as possible.  Samples will be analyzed at NWQL and at Carol Kendall’s isotope lab in Menlo Park. Tungsten analyses will be digested using a method that will only contain adsorbed tungsten and we will not use a total digestion method.  We are only interested in tungsten that is coming from the atmosphere, and not tungsten in the sediments themselves. 

REPORTS

If results show interesting trends a journal article will document results of the coring for the tungsten part of the study.  The carbon and nitrogen isotope results will be used in conjunction with the carbon and nitrogen data from the Truckee River.  This proposal does not seek funds to pay the cost of any reports from the carbon and nitrogen isotope study.

PERSONNEL

The cost of personnel time for the coring will be covered by NAWQA.  Some amount of time for interpreting the data and writing the journal article is included in the budget, but depending when the analyses come back, this may be done in the FY04 fiscal year.


BUDGET

The funding for this project is itemized in tables 1 and 2.

Table 1—Budget itemized by cost categories.

60 samples for tungsten analyses @ $51 per sample (including digestion) = $3060

40 samples for 13C and 15N analyses @ $59 per sample = $2360

	Cost Category
	FY03

	Labor
	3700

	Supplies 
	100

	Analyses
	5420

	Vehicles 
	0

	Report processing 
	300

	Total
	9,520


Table 2--Summary of costs for each task for each FY.

	Task
	Task Total

	Collect cores
	-0-

	Analyze samples
	5,420

	Interpret data
	2,000

	Report writing and processing
	2,100

	Total annual cost
	9,520
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