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Abstract:

Aquatic insects are important food items for many fishes, birds, and other invertebrates in the Great Lakes and are themselves indicators of water and habitat quality.  The taxonomy of adult insects is reasonably complete, but a thorough survey and analysis of the biodiversity of aquatic insects within the Great Lakes system has never been completed.  We have collected aquatic insects throughout the Great Lakes and connecting channels over the last 20 years, with a more targeted focus over the past seven years.  We are currently preparing checklists and life history information on the major orders of aquatic insects found in the lakes.  To complete this task, we need to sample the unique aquatic habitats found on Isle Royale.

Background:
Statement of Issue - 

Aquatic insects are especially useful when used as monitoring tools to assess the health and quality of organisms and environment.  Rocky reefs and wetlands of the Great Lakes exhibit a highly diverse benthos complex in relatively isolated areas and have the potential of providing high densities of food for larger organisms of the Great Lakes.  Changes in species composition could identify potential problems associated with global warming, habitat degradation, or introductions of nonindigenous species.  Some of the adult stages of aquatic insect species also have important food links to terrestrial communities (e.g., food for migrating warblers).  However, little emphasis has been placed on systematic collection on the distribution and abundance of these organisms, particularly the smaller or rare species.  This insect data has great utility in providing a benchmark on ecosystem status but must be organized and archived for future trends analyses.  Manuals are needed that include illustrated keys and concise species pages, each with diagnostic information, figures, and distribution maps.  The development of this initiative will provide a useful model for monitoring Great Lakes invertebrates and habitat elsewhere.  The objectives of this study, which builds upon existing expertise, a network of partners, and past collections, are to: 1) develop improved tools for monitoring Great Lakes invertebrates, their health, and the quality of their habitats, 2) determine appropriate monitoring sites in the Great Lakes watershed, coordinating sites with other ongoing studies and utilizing landscape technology, 3) consolidate and develop appropriate taxonomic expertise, invertebrate data bases and archival systems, and 4) determine appropriate indicator species.
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Scope of study -

Overall, this study covers the Great Lakes and its connecting channels.  Specifically, this proposal covers the nearshore waters and wetlands of Isle Royale - from the western end of the main island, around the southern shore, to the northeastern section of the island.

Intended use of results -

The development of checklists, reports, and diagnostic manuals with distributional maps of Great Lakes taxa will be useful to managers in 1) defining habitats by their biodiversity, food web complexity, and physical structure, and 2) evaluating the various habitats as to their size, health, and management strategies. 

Objectives:
The objective of our research is to determine the distribution and abundance of aquatic insects in Great Lakes influenced wetlands and nearshore aquatic habitats within the Isle Royale complex of islands.  

Methods:

Description of study area-

Study sites will include rock pools, wetlands, streams, and shallow embayments associated with the shoreline of the Isle Royale complex of islands.  More specifically, we wish to include the mouths of the drainages into Siskiwit Bay, Hay Bay, Malone Bay and Wright Island, Chippewa Harbor, Moskey Basin, the island complex around Mott Island, and Tobin Harbor in our research.

Procedure -

Adult and immature aquatic insects will be collected with light traps, sweep nets, dip nets, and activity traps at various locations and habitats within the park complex.  A representative sample of the taxa collected will be retained for study and the remaining material will be returned alive to the collection area.

Collections -

The number of insects collected at each study site will depend upon the perceived species diversity at the site.  A best effort will be made to collect representatives of each species present, with duplicates being released unharmed.  The only other survey effort that this study might in part duplicate is a multiple year odonate survey that was centered on the northeastern end of the island.  To decrease the chances of collecting already documented species, the GLSC workers will retain only those specimens that are not already on the list, or those for which they question the identity.  We do expect to encounter different species in the southwestern section of the island, as the geology and topography here is different than that found in the northeastern end of the island.

Analysis -

Samples will be brought back to the Great Lakes Science Center where they will be sorted into various groups (i.e. Coleoptera, Hemiptera, etc.) and sent to experts for species identification.  We will use cluster and ordination techniques for first stage analysis.  

Schedule -

Collections will be made during late July and early August of 2001 and may overlap with the research activities of Jerrine Nichols and her GLSC staff.

Budget -

This project is funded by the Great Lakes Science Center’s Biodiversity of Aquatic Invertebrates Initiative.  Other funding options will be explored to help cover expenses for per diem costs, assorted supplies, and identification services.

Products:
Publication and reports -

Diagnostic manuals, reports, and peer-reviewed publications will be prepared using the material collected during this study.

Collections -

Once the collected material is identified to the lowest possible taxonomic level, the specimens will be archived here at the Great Lakes Science Center.  If the Isle Royale staff wishes to retain voucher specimens from this collecting effort, we will coordinate with them to ensure that the materials will be sent to a repository acceptable to the National Park Service and documented using NPS standards. 

Data and other materials -

If the Isle Royale staff wishes, a Microsoft PowerPoint poster showing representatives of the specimens collected will be created to be used as a display for park guests.  Also, a species list will be provided to the park.

Literature cited:
See “relevant literature” above.

Qualification:
All investigators have experience in collecting and identifying aquatic insects.  See attached curriculum vitae for more information. No previous collections have been made by, or permits issued to, either of the investigators.

Supporting documentation and special concerns:
Safety -

GLSC workers will have knowledge of the equipment and supplies they will be using on the trip.  Material Safety Data Sheets for the chemicals being used will be carried.

Access to study sites -

Sites will be accessible by either hiking or kayaking.  Established campsites will be used for the majority, if not for the entirety, of our stay on the island.

Use of other equipment -

Activity traps will be left submerged in water bodies overnight in the vicinity of the campsites.  These gallon plastic containers are set on the bottom and marked by small floats.

Chemical use -

The chemicals used in this effort are ethyl alcohol (EtOH), acetone, and the luminescence-producing chemicals found in Cyalume® sticks.  We anticipate bringing up to 4 liters of 95% EtOH, 1 liter of acetone, and 18 Cyalume® sticks.  The EtOH and acetone will be stored in non-breakable containers and will not be disposed of in the park.  The Cyalume® sticks are one-time use items and the spent devices will be stored in a disposal bag until we reach waste facilities on the mainland.  In the event of an accidental spill, both EtOH and acetone are highly evaporative on nonporous surfaces and soluble in water.  The amounts we intend to carry on this trip are far beneath the spill amounts reportable per the Superfund Amendments and Reauthorization Act (SARA) section 304.

Ground disturbance -

Dip-net sampling would cause minimal disturbance to the bottom sediments of the water bodies sampled.

Animal welfare -

Insects will be placed in alcohol or acetone, depending on the type of specimen.  This is a standard procedure for euthanizing insects and preparing them for permanent storage.

NPS assistance -

The proposed sampling scheme would require park service staff to transport the GLSC workers and their gear to their furthest sampling site from park headquarters.  They would then work their way back to headquarters on their own.  Depending on the availability of sea kayaks here at the lab, we may need to ask to use up to two park sea kayaks.  Also, we would like to have radio contact with park staff, should any unforeseen circumstances arise.

Wilderness ‘minimum requirement’ protocols -

We are still exploring the logistics of kayaking along the southern shoreline of Isle Royale NP and the feasibility of backcountry camping between established campsites, when those campsites are deemed to be too far apart for one day’s travel when combined with sampling efforts.
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Past Work Experience:  In South Dakota I was in charge of benthic studies in the limnology section of the North Central Reservoir Investigations Unit of the U. S. Fish and Wildlife Service.  My research focused on Hexagenia life history and production, chironomid taxonomy, the effects of water level fluctuations on benthos, colonization of periphyton and invertebrates on newly flooded terrestrial vegetation, and fish diet analysis.  In South Carolina I was in charge of designing, conducting, and supervising the limnological studies for the Southeast Reservoir Investigations Unit of the U. S. Fish and Wildlife Service.  My studies included the changes in plankton and benthos populations attributable to power plant entrainment, heated effluent, temperature stratification patterns, and other environmental alterations related to power plant operations.
Present Work Experience:  As a member of the Community Ecology Project at the U. S. Geological Survey’s Great Lakes Science Center, I am responsible for identifying, proposing, planning, and executing research on community ecology issues governing trophic relationships in the Great Lakes.  This work requires orchestrating a diverse group of scientists and judiciously allocating investments in time and money.  It requires knowledge in four broad areas: (1) the ability to differentiate the species making up a community; (2) the ability to sample and study the life histories of the keystone species; (3) the ability to apply behavioral, physiological, and mathematical principles to life history information; and (4) the ability to step back and think macroscopically and model the system at an ecosystem level.  I have taxonomic expertise over a wide spectrum of organisms, plus a fundamental understanding of processes such as energy transfer coefficients, mode and effect of competition, and predator-prey relationships.  I have the capability to statistically reduce data, test hypotheses, interpret results, and prepare written and oral presentations of research findings suitable for publications.
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Work Experience:  As a technician at the Great Lakes Science Center in the Community Ecology Branch, my responsibilities include: 1) the laboratory analyses of benthos, meiobenthos, zooplankton, insect, and fish collections for foodweb and community structure studies by separating the specimens, identifying them to the lowest possible taxonomic level, measuring the organisms, and preserving reference specimens; 2) collecting invertebrate and vertebrate samples in the field using a variety of sampling devices such as dip nets, aerial nets, activity traps, light traps, gillnets, trawls, and zooplankton nets; 3) documenting, organizing, and maintaining the invertebrates archived in the reference collection; 4) data compilation, entry, verification, statistical analysis and summarization; 5) assisting in abstract and report preparation, creating posters and data sheets, and conducting literature searches; 6) scouting wetland habitats for use as potential study areas; and 7) making necessary preparations for field trips. 

