

I.	INTRODUCTION



	A.	Inventory of the butterflies and moths of Grand Teton National Park



	B.	August 1, 2001



Investigators - Dr. Paul A. Opler, Professor, Gillette Museum of Entomology, Colorado State University, Fort Collins, CO 80523

      Phone 970/667-8448, e-mail paulevi@webaccess.net

     Assisted by spouse Evi Buckner



Abstract -  The butterfly and moth fauna of Grand Teton National Park is sampled by light collections, pheromone traps, bait traps, net collecting, and rearing of larvae to adults.   Collections are made in as many seasons and habitats within the park. Lists of species, their habitats and flight periods will be compiled and analyzed.  The inventory would form a base-line that the park can use for assessment of biologicaal diversity and effects of climate change or pollution.

      Keywords- Inventory, invertebrates, Lepidoptera, butterflies, moths, Insecta. 





II.	BACKGROUND - Summarize the proposed project by describing in general the problem or issue being investigated as well as any previous pertinent research.  



	A.	Statement of issue - Knowledge of the invertebrate faunas of national parks are very sparse and most have been selective and likely incomplete.  The only parks where more or less complete invertebrate inventories have been attempted are Acadia National Park (Procter, 1938, 1946) and Great Smoky National Park (in progress).  This lack of knowledge prevents management and protection of all elements within the park. This has been discussed in a recent study sponsored by the National Parks Foundation.  Relatively, little inventory and monitoring of invertebrates has been undertaken in the Grand Teton, and there is no single site in Wyoming where the butterfly and moth fauna has been well sampled.  The information on moths of Grand Teton National Park would be a step toward reducing the negative effects of the above lacunae.



Literature summary - The mains questions include:  What species of Lepidoptera (moths and butterflies) occur within the confines of Grand Teton National Park?  Which of the species are new to science, if any?  How does moth species richness compare to that of other national parks?  Are any rare and sensitive moth species found within the park?  Are there any management actions necessary to alleviate impacts on any sensitive moth species?  What are the most common species of the park that could be pointed out to park visitors in interpretation programs?  Do any of the butterflies and moths feed on rare plants within the park. Published inventories of butterflies and moths in National Park units are rare (see above) and include Acadia National Park (Procter, 1938, 1946), and several Texas National Parks (Texas Lepidoptera Survey).  Inventories for the butterfly and moth faunas of Rocky Mountain, Canyonlands, Capitol Reef, and Mesa Verde National Parks are served on a USGS web site (Opler, 2001).



	C.	Scope of study - The scope of the study would include sampling within Grand Teton National Park at several sites, including in the vicinity of teton Science School, Two Ocean Lake, Death Canyon, and others.  Collected specimens will be pinned, labeled, and identified by the principal investigator and taxonomic specialists at North American museums and university. Specimens would be maintained in the C.P. Gillette Museum of Arthropod Diversity at Colorado State University.

	

	D.	Intended use of results - The results will be used in scientific reports and web site available to any citizen.  There would no anticipated commercial use, although if in-house publications are produced at Colorado State University, publication costs would have to be recovered by sale of the publications.	



III.	OBJECTIVES/HYPOTHESES TO BE TESTED	- An inventory of a moth fauna is a fairly empirical process. The results would form a baseline against which future faunal changes could be compared.  The objective are to obtains as complete a sampling of the park’s moth species pool as possible.



IV.	METHODS - Describe how the proposed methods and analytical techniques will achieve the study objectives or test the stated hypothesis/question.  Provide pertinent literature citations.



	A.	Description of study area – Grand Teton National Park including sampling sites easily accessible by vehicle and foot trails. 



Procedures - The study design is to sample as many sites as possible within the time constraints during each season.  The main sampling methods are U.V. light trap and mercury vapor light attraction and resultant selective collection. Additional sampling by pheromone and bait traps, net sampling, and by raising caterpillars would be carried out on a smaller scale. 



The u.v. light trap is a metal funnel and baffle atop a 10-gallon plastic bucket. There is a u.v. light trap between the baffles above the funnel.  Within the bucket is a small container of ethyl acetate and a sponge wick.  A lawn tractor battery serves as the energy source for the trap overnight. Moths are attracted to the light, hit the baffles, drop into the funnel and trap and are killed by the ethyl acetate.  The moths are stored in rectangular plastic Kithenmaid containers in a freezer until they can be sorted to species, pinned, and labeled. Subsequently they are sorted to species, identified, and placed in the Gillette Museum Collection.  The Mercury Vapor light is a Mercury Vapor bulb with a ballasted mount run from a Honda generator. The light is placed atop a double-sized bed sheet flat on the ground. Moths are attracted to the light, land on the sheet, and are collected selectively.  After collection the moths are handled in the same manner as through u.v. trap collection.  The pheromone trap is a small plastic container with a pheromone strip bait. I usually use a pheromone strip for wasp moths (family Sesiidae) that are difficult to sample in any other way. Bait traps are a net cylinder hung from a tree branch with a bottom platform and bait cup of rotting fruit mixture. Moths are attracted to the bait and fly up into the funnel. The trap is checked in the morning and moths are removed selectively.  Net sampling is by net for day-flying (diurnal) moths.  Caterpillars are collected alive with samples of the host plant and fed until they pupate. After emergence, they are killed and pinned, etc.





Collections - Adult butterflies are net-collected. Adult moths are sampled by the above methods.  Moths range in size from wingspan of about 1.5 mm to more than 15 cm. The number of specimens to be collected would  be not more than 10,000 due to the inability to sample at Grand Teton on a regular basis.  This may sound like a high number but considering the fact that as many as 1500 moth species are predicted to occur in the park, this is a smaller number. Most likely, not more than 5000 would actually be collected.  At this point,  Great Basin N.P. has been visited on 3 trips, and about 1000 moths have been collected.  About 500 are already pinned and labeled and are in the process of being identified and the data collected.  All specimens are located in the Gillette Museum of Arthropod Diversity at Colorado state University.  All collections have been made in mid-July to early August  and only a few sites have been sampled at those times.  There is a need to sample additional sites and seasons in the park. Even sampling the same site turns up a significant number of species that had not been sampled previously.



	D.	Analysis - The species discovered with be kept in a database in order by butterfly and moth family with each species listed by genus and species, location, and date of collection.  Comments on abundance, rarity, and plant hosts where known would be provided.  The interim list of species is to be served on a USGS web site with other national park lists. Species accumulation rates can be used to detect the rate of discovery of additional species.



	E.	 Schedule -  Since so little sampling is accomplished each year, the project could be extended for many years with continual updating of the park species list on the web site.  To date sampling has taken place for 2-3 days each in 1998-2000. 



Budget - Principal expense are the expense of travel, equipment, museum supplies, and specimen housing cabinets and drawers. To date all expense are borne personally or by Colorado State University. Usually, I am traveling to Jackson Hole to teach a class at Teton Science School from Colorado in order to teach a 2-day class on butterfly and moth natural history, hence the travel expenses would be incurred in any event.

 

V.	PRODUCTS



	A.	Publications and reports - A publication consisting of an annotated list of park species with annotated notes on occurrence, abundance, and rarity would be produced in either a park series of the Contributions of the C.P. Gillette Museum.  The same information would be served on the U.S.G.S. web site titled Insects and Related Arthropods of North America. Any species previously undescribed will be described with the papers appearing in peer-reviewed journals.  Information of the park study will be presented in talks at scientific meetings. 



	B.	Collections – All material will be kept at the Gillette Museum of Arthropod Diversity at Colorado State University. It will be continually curated. On occasion, specimens may be sent to specialists at other museums for research and identification.  To date, a limited amount of material from Grand Teton N.P. has been sent to specialists for identification. 



Data and other materials - Digital images of some park moths will be taken and served with species accounts on the U.S.G.S. Moths of North America web site. 
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Fort Collins, CO 80523				
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Born: August 3, 1938; Ann Arbor, MI



Family: Married (Evi); 3 children



Education: B.S. in Entomology, University of California, Berkeley, 1960



M.A. in Biology, California State University, San Jose, 1965

	(Systematics of the genus Euchloe (Pieridae: Lepidoptera)



Ph.D. in Entomology, University of California, Berkeley, 1970

	(Host specificity of Microlepidoptera associated with coast live oak)

 

Experience: Professor and Senior Research Scientist, Department of Bioagricultural Science, Colorado State University, Fort Collins, CO 80523 (1998-present)



Emeritus Scientist, U.S. Geological Survey, Biological Resource Division, Northern Prairie Wildlife Research Center, Jamestown, ND (1999-present)



Scientific Editor, Status and Trends of the Nation’s Biological Resources, U.S. Geological Survey, Biological Resources Division, Reston, VA (1992-1997)



Leader, Editorial Section, Office of Information Transfer, National Biological Survey, Fort Collins, CO 80525 (1984-1992)



Coordinator, National Coastal Ecosystems Team, U.S. Fish and Wildlife Service, Washington, D.C. (1983)



Chief, Biological Support, Office of Endangered Species, Washington, D.C. (1974-1983)



Research Associate, Organization for Tropical Studies, San Jose, Costa Rica (1970-1974) [Reproductive biology of tropical lowland plants]



Affiliations: 



American Institute of Biological Sciences, Secretary�Treasurer, 1985—1991



Association for Tropical Biology, Executive Director 1984—88, past�president, editorial board



Colorado Field Ornithologists, Board of Directors, 1988—1993



Entomological Society of America, editor of American Entomologist (formerly Bulletin)1983—1992, Chair�Section A, publication council



Lepidopterists' Society, President 1993, publications committee, assistant journal editor, meeting planning committee



North American Butterfly Association, Vice-president 1995-2001, co-editor Butterfly Count Report



Smithsonian Institution, Research Associate, 1976-present



Wedge Entomological Research Foundation, Board member, webmaster, 1997-present



World Conservation Congress, Species Survival Commission, Lepidoptera Specialist Group, 1979-present



Xerces Society, Vice�president, 1985-1997, editor of Atala



Societies:

Member of Sigma Xi, Association for Tropical Biology, Ecological Society of America, Society for the Study of Evolution, Lepidopterists' Society, North American Butterfly Association 



Research Interests: Insect�plant interactions, biosystematics and distribution of Lepidoptera, paleoecology, conservation, tropical botany



Publications: Six books, 150 published research papers, book reviews, and notes; 25 rulemakings in Federal Register, 5 web sites on world-wide web (go to http://www.mesc.usgs.gov/pubs/Opler_pubs.html).



Presentations: Seminars and formal paper presentations at about 35 scientific meetings and about 20 universities, research centers, and field stations; many talks to citizen groups, school classes, military, 4�H, etc., on conservation and biological topics. Now teaching yearly university-credited classes on Lepidoptera natural history and diversity in California (San Francisco State University), Colorado (Rocky Mountain Nature Association), and Wyoming (Teton Science School).





Previous research and permitted collecting in National Park Service units includes  Badlands National Park, Cape Hatteras National Seashore, Colorado National Monument, Dinosaur National Monument, Grand Canyon National Park, Grand Teton National Park, Great Basin National Park, Padre Island National Seashore,  and Rocky Mountain National Park. Collecting under the umbrella of permits to Dr. Boris Kondratieff has been carried out in Canyonlands National Park, Capitol reef National Park, and Mesa Verde National Park.  The previous research involved the inventory and study of park unit Lepidoptera fauna or selected species. 







VIII.	SUPPORTING DOCUMENTATION AND SPECIAL CONCERNS - There are no required Federal or state permits.  No other reviews, letters, commitments or certifications.

	

	A.	Safety - The only potential hazard is the use of ethyl acetate inside the U.V. light traps.  The traps are always in sites unlikely to be encountered by humans and wildlife seem to be repelled or ignore them. I’ve never had an incident in hundred of nights of use of these traps.



	B.	Access to study sites - Most sites are easily accessible by car. On occasion net collecting is down by foot on established park trails. No access to restricted areas is necessary. No back country camping anticipated.



	C.	Use of mechanized and other equipment - Honda 650 generator is used to run the Mercury vapor light. It is run no more than 4 hours per night and is always attended.  The generator runs quietly. For example, when running at the edge of our camp site it cannot be heard in the adjoining camp sitye (experience at the Upper Lehamn Campground).



Chemical use - Ethyl acetate is used in U.V. light trap. It is stored in an unbreakable glass container in our vehicle.



E.	Ground disturbance - None anticipated. 



Animal welfare - No vertebrate sampling anticipated.



	G.	NPS assistance - Describe any NPS assistance needed to complete the proposed study, such as use of equipment or facilities or assistance from staff. At the current time no assistance is required.  In future, park assistance in acquisition of museum storage equipment might be requested.  This is to ensure that specimens collected in the park are accessible to other research scientists and are stored safely. Also funding might be requested for an assistant to assist with NPS catalogue voucher labeling and computer data entry into NPS catalogue system to ensure that the requirements of this permit are completed in a timely manner.
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