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I.
INTRODUCTION
A. Title 
Hawaiian Entomological Society’s Annual Big Island Insect Count


B.
Date of proposal April 20, 2004

C.
Investigators – Robert G. Hollingsworth, Research Biologist, phone 808-959-4349, fax 808-959-5470, rholling@pbarc.ars.usda.gov, US Pacific Basin Agricultural Research Center, PO Box 4459, Hilo, Hawaii 96720



D.
Table of contents – not necessary for this short proposal
E. Abstract – Insects will be collected and counted during one weekend each year during the fall along selected trails in Hawaii Volcanoes National Park.  The goal is to increase appreciation for and knowledge of native insect fauna within Park boundaries.  Sampling methods used will be those that do not damage plants, geological features, archeology or aesthetics.  Collectors will include members of the Hawaiian Entomological Society and members of the public who elect to attend this open event.  Native insects will be identified by experts at the University of Hawaii and the Bishop Museum, and a collection database will be posted on the websites of the Hawaiian Entomological Society and/or the Bishop Museum.    
Keywords: Hawaiian Entomological Society, Hawaii Volcanoes National Park, survey, annual insect count, taxonomy
II.
OVERVIEW - 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 – The insect fauna is poorly known in certain areas of Hawaii Volcanoes National Park (David Foote, USGS, personal communication, 2004).  Lava fields which may appear at first glance to be relatively barren actually support a surprisingly diverse assemblage of herbivores, many of which find refuge in cracks and caves during periods of dry weather.  The rainforest kipukas adjacent to Napau Crater provide a more hospitable environment for insects, but may be eventually destroyed by lava flows which are now only several miles away.  An annual insect survey would generate an appreciation by the public for this treasure of biological diversity and utilize the skills of local entomologists in the cause of conservation biology.  

B.
Literature summary – Not applicable.  This permission request is for a survey, not a study of a scientific problem.

C.
Scope of study – A high percentage of Hawaiian insect species are unique (found no where else in the world).  Due to geographic barriers and micro-climates, many insect species in Hawaii are of limited distribution, being found in only one area, or on only one island.   It is expected that this survey will provide additional documentation that Hawaii Volcanoes National Park is the home of many insect species not found in other parts of the Hawaii.

D.
Intended use of results – No commercial use is planned.  The relative abundance of each species collected will be posted on the websites of the Hawaiian Entomological Society and/or the Bishop Museum.    

III.
OBJECTIVES/HYPOTHESES TO BE TESTED
- Not relevant.  This is a survey.  No hypotheses are being tested.
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 – Those participating in the Annual Big Island Insect Collection would collect insects along one of three trails: (1) Escape Road, beginning at its junction with Highway 11 and continuing to Thurston Lava Tube; (2) Mauna Ulu Trail from the Mauna Ulu parking area to Napau Crater and (3) Kau Desert Trail beginning near Kulanaokuaiki campground and continuing to its junction with Highway 11.


B.
Procedures – Insects would be collected by sweep net (in grassy areas), shaking of foliage onto sheets or into sweep nets, direct (hand) collection from foliage or the ground, and use of several ultraviolet or mercury light traps with associated sheets set up near trails the night preceding collection for Lepidoptera.  Before leaving the Park, volunteer collectors will process the catch, pinning insects or putting them into vials containing alcohol, and labeling the specimens.  Entomologists from the University of Hawaii and the Bishop Museum will hand-carry the specimens to Honolulu for identification.

C.
Collections – See Item B above.  We do not anticipate collecting any species listed as threatened or endangered.  Therefore, special permits should not be required.

D.
Analysis – Data will include species identifications (to the lowest taxonomic level possible using the expertise of our volunteer entomologists) and the number of each species collected.

E.
Schedule – Collections will be made on one weekend per year in the fall on or around September 20.

F.
Budget – Each participant will be responsible for his/her own transportation, food and lodging (where required).  Group lodging privileges for one night at Kilauea Military Camp (located within Hawaii Volcanoes National Park) are requested for the convenience of participants coming from other islands.  Supplies for collecting (nets, insect pins, vials, alcohol) are expected to cost ~$500. 
V.
PRODUCTS

A.
Publications and reports – As previously mentioned, the collection database will posted on the websites of the Hawaiian Entomological Society and/or the Bishop Museum.  In addition, it is likely that participating entomologists associated with the Bishop Museum will publish accounts of new records and new species descriptions, when these are relevant to their areas of research expertise.

B.
Collections – It is planned that all specimens will be housed at the Bishop Museum or University of Hawaii collections.

C.
Data and other materials – None other than those items already mentioned.
VI.
LITERATURE CITED – Not applicable for this survey project.
VII. QUALIFICATIONS – A CV of the principal investigator is provided immediately below.  Relevant experience includes surveys of fruit flies carried out in the Solomon Islands (1995-1998), sampling for balsam woolly adelgid in ecologically sensitive areas at Mount Mitchell State Park (North Carolina) and Mt. Rogers National Recreation Area in Virginia (1988-90, special permits were required), and a current grant involving surveys of slug and snail pests in the islands of the American Pacific.

ROBERT G. HOLLINGSWORTH

Research Biologist

Pacific Basin Agricultural Research Center

USDA-ARS, P.O. Box 4459, Hilo, Hawaii

ph. (808) 959-4349    FAX (808) 959-5470

e-mail address: rholling@pbarc.ars.usda.gov

RESEARCH OBJECTIVES:
Development of integrated pest management systems for ornamental and export crops with emphasis on botanical pesticides and biological control organisms.
PROFESSIONAL EXPERIENCE

(Arkansas, USA) - Monitored within- and between-field variation in fungal (Neozygites fresenii) prevalence on cotton aphids in cotton.  Coordinated statewide cotton aphid disease survey involving the participation of cotton growers, extension personnel, and researchers.  Assisted in research relating to initiating epizootics of N. fresenii on cotton aphids.
(Hawaii, USA) - Carried out insecticide resistance bioassays for the melon aphid. Initiated field research trial with watermelon aimed at reducing within-field spread of aphid-transmitted viruses and conserving natural enemies of aphids.  Developed sampling methods for thrips infesting orchids, control methods using botanical toxins for snails, slugs, mealybugs and scales infesting potted plants, and quarantine treatments for green scale infesting gardenia.
(Solomon Islands) – Carried out surveys for endemic and introduced tephritid fruit fly species using host fruit collections and male lure traps. Reared fruit flies and their natural enemies. Measured heat tolerances of fruit fly eggs and larvae to support the development of quarantine treatments.

(Papua New Guinea) - Responsible for importation, quarantine screening, and evaluation of two biological control agents for the sugarcane industry.  Presented overview of integrated pest management concepts and practices for visiting school groups and government officials.  Completed pest survey for insect pests of black pepper.

(Western Samoa) - Designed and carried out field research trials for biological and chemical control of insect pests of fruits, vegetables, and coconuts.  Conducted in-house workshop on agricultural statistics and research design for agricultural researchers.  Mass cultured and tested beneficial wasps and fungi.  Collected, identified, and preserved pest insects and their natural enemies.

(North Carolina) - Conducted field and greenhouse trials using Fraser fir seedlings to test for host resistance to the balsam woolly adelgid.  Taught methods for identifying and preserving insects to undergraduate students.   Maintained forage test plots, gaining experience in planting, fertilizing, and insect and weed control.  Served as a pest management intern, learning research design, maintenance of test plots, scouting for insect pests, monitoring of mite populations, and application techniques for herbicides and insecticides.

PROFESSIONAL HISTORY


1998-Present

Research Biologist, U.S. Pacific Basin Agricultural Research 




Center, USDA-ARS, Hilo, Hawaii (USA)

1995-1998

United Nations Fruit Fly Entomologist, Dodo Creek Research 




Station, Honiara, Solomon Islands

1993-1995

Research Associate, Entomology Department, 






University of Arkansas, Fayetteville (USA)
1992-1993

Post-doctoral Research Fellow, Entomology Department, 

University of Hawaii, Honolulu (USA)
1991


Entomologist, Lowlands Agricultural Experiment Station,

Keravat, E.N.B.P., Papua New Guinea

1987-1990

Research Assistant, Entomology Department, 






North Carolina State University, Raleigh (USA)
1983-1985

U.S. Peace Corps Entomologist, Western Samoa Department of 




Agriculture, Apia, Samoa

1982-1983

Data Collector on Forage Crops, Crop Science Department,

North Carolina State University, Raleigh (USA)
1980-1982

Teaching Assistant, Entomology Department, 

North Carolina State University, Raleigh (USA)
1981 


Pest Management Intern, Entomology Extension, 






North Carolina State University, Raleigh (USA)
EDUCATION

B.S. in Biology


Davidson College, Davidson, N.C., USA

(1980)

Masters in Agriculture and Pest Management


North Carolina State University, Raleigh, USA  
(1982)

Ph.D. in Entomology (minor in statistics)


North Carolina State University, Raleigh, USA
(1990)

GRANTS AWARDED

Hollingsworth, R.G.  1990.  Influence of shade tree species on pests of cocoa in East New Britain, Papua New Guinea.  USIA (Fulbright fellowship).  Funded for $34,500.

Steinkraus, D.C. and R.G. Hollingsworth.  1994.  Biological control of cotton aphids by Neozygites fresenii, a fungal pathogen.  Southern Region IPM Region (CSRS).  Funded for $98,700.

Paull, R.E., R.G. Hollingsworth and Neil J. Reimer. 2002. Pyrethrum aerosol treatments to control yellowjackets and other invasive insect species on Christmas trees imported into Hawaii. USDA T-Star Invasive Species Grant. Funded for $59,065.

Hollingsworth, R.G. and David G. Robinson. 2003. Survey of slug and snail pests on subsistence and garden crops in the islands of the American Pacific. USDA Foreign Agricultural Service Scientific Cooperation Research Program. Funded for $42,227.
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18. Steinkraus, D.C., Hollingsworth, R.G. and Boys, G.O. Aerial spores of Neozygites fresenii (Entomophthorales: Neozygitaceae): density, periodicity, and potential role in cotton aphid (Homoptera: Aphididae) epizootics. Environ. Entomol. 25:48-57. 1996.

19. Vagalo, M., Tsatsia, F. and Hollingsworth, R.G. Fruit fly fauna of the Solomon Islands. pp. 81-86. In Allwood, A.J. and Drew, R.A.I. (eds.) Management of Fruit Flies in the Pacific. A Regional Symposium, Nadi, Fiji 28-31 October 1996. ACIAR Proc. No. 76, 267 pp. 1997.

20. Tsatsia, F. and Hollingsworth, R.G. Rearing techniques for Dacus solomonensis and Bactrocera cucurbitae in the Solomon Islands. pp 157-160. In Allwood, A.J. and Drew, R.A.I. (eds.) Management of Fruit Flies in the Pacific. A Regional Symposium, Nadi, Fiji 28-31 October 1996. ACIAR Proc. No. 76, 267 pp. 1997.

21. Hollingsworth, R.G., Tsatsia, F. and Vagalo, M. Biology of the melon fly, with special reference to the Solomon Islands. pp. 140-144. In Allwood, A.J. and Drew, R.A.I. (eds.) Management of Fruit Flies in the Pacific. A Regional Symposium, Nadi, Fiji 28-31 October 1996. ACIAR Proc. No. 76, 267 pp. 1997.

22. Leblanc, L. and Hollingsworth, R.G. Rate of development of the immature stages of Bactrocera frauenfeldi in papaya-based diet. pp. 164-167. In Allwood, A.J. and Drew, R.A.I. (eds.) Management of Fruit Flies in the Pacific. A Regional Symposium, Nadi, Fiji 28-31 October 1996. ACIAR Proc. No. 76, 267 pp. 1997.

23. Hollingsworth, R.G., Steinkraus, D.C. and Tugwell, N.P. Responses of Arkansas populations of tarnished plant bugs (Heteroptera: Miridae) to insecticides, and tolerance differences between nymphs and adults. Journal of Economic Entomology 90 (1):21-26. 1997.

24. Hollingsworth, R.G., Tabashnik, B.E., Johnson, M.W., Messing, R. and Ullman, D.E. Relationship between susceptibility to insecticides and fecundity across populations of cotton aphid (Homoptera: Aphididae). Journal of Economic Entomology 90 (1):55-58. 1997.

25. Hollingsworth, R.G. Status of fruit flies (Family Tephritidae) and fruit fly research in the Solomon Islands, based on trapping, host fruit collections, host status testing, damage surveys, bait spray trials and parasite releases. Project on Management of Fruit Flies in the Pacific. 82pp. 1998. (Technical Report)

26. Steinkraus, D.C., Howard, M.N., Hollingsworth, R.G. and Boys, G.O. Infection of sentinel cotton aphids (Homoptera: Aphididae) by aerial conidia of Neozygites fresenii (Entomophthorales: Neozygitaceae). Biological Control 14:181-185. 1999.
27. Hollingsworth, R.G. and Hara, A.H. Proposal for a systems approach for quarantine security against coffee green scale (Coccus viridis) on cut flowers of gardenia exported from Hawaii. Technical report to APHIS-PPQ, June. 13 pp. 1999. (Technical Report)

28. Hollingsworth, R.G., Hara, A.H. and Sewake, K.T. Pesticide use and grower perceptions of pest problems on ornamental crops in Hawaii. Journal of Extension 38 (1):11 pp. URL: <http://joe.org/joe/2000february/rb1.html> 2000.
29. Hollingsworth, R.G. and Allwood, A.J. Melon fly. Pest Advisory Leaflet No. 31, Secretariat of the Pacific Community, Plant Protection Service. 2000. (Technical Bulletin)

30. Hollingsworth, R.G. Is biological control feasible for Hawaii ornamental crops?  Hawaii Landscape, March/April Issue, p. 5. PMP Press, Wahiawa, Hawaii. 2000. (Popular Publication)
31. Hollingsworth, R.G. and Hara, A.H. Post-harvest pesticide dips for control of coffee green scale on cape jasmine. Arthropod Management Tests 25:386-387. 2000.

32. Hollingsworth, R.G. Green scale as a quarantine pest in Hawaii. Chronica Horticulturae 40 (4):15-17. 2001.

33. Hollingsworth, R.G., Hara, A.H. and Sewake, K.T. Scouting for thrips in orchid flowers. University of Hawaii, College of Tropical Agriculture and Human Resources, Cooperative Extension Service, Insect Pests Series IP-8, 4pp. 2001.

34. Hollingsworth, R.G. Bush snails: an increasing menace to the potted orchid industry in Hawaii. Hawaii Landscape, March/April Issue, p. 5. PMP Press, Wahiawa, Hawaii. 2001. (Popular Publication)

35. Hollingsworth, R.G., Sewake, K.T. and Armstrong, J.W. Scouting methods for detection of thrips (Thysanoptera: Thripidae) on Dendrobium orchids in Hawaii. Environmental Entomology 31 (3): 523-532. 2002.

36. Hollingsworth, R.G. and Sewake, K.T. The orchid snail as a pest of orchids in Hawaii. University of Hawaii, College of Tropical Agriculture and Human Resources, Cooperative Extension Service, Miscellaneous Pests Series MP-1, 2 pp. 2002.

37. Hollingsworth, R.G., Armstrong, J.W. and E. Campbell. Caffeine as a repellent for slugs and snails. Nature 417: 915-916.

38. Hollingsworth, R.G., Drew, R.A.I., Allwood, A.J., Romig, M., Vagalo, M. and Tsatsia, F. Host plants and relative abundance of fruit fly (Diptera: Tephritidae) species in the Solomon Islands. Australian Journal of Entomology 42: 95-108. 2003.

39. Hollingsworth, R.G. and Armstrong, J.W. Effectiveness of products containing metaldehyde, copper or extracts of yucca or neem for control of Zonitoides arboreus (Say), a snail pest of orchid roots in Hawaii. International Journal of Pest Management 49: 115-122. 2003.

40. Hollingsworth, R.G., J.W. Armstrong and E. Campbell. Caffeine as a novel toxicant for slugs and snails. Annals of Applied Biology 142: 91-97. 2003.

41. Hollingsworth, R.G., P.A. Follett and J.W. Armstrong. Effects of irradiation on the reproductive ability of Zonitoides arboreus, a snail pest of orchid roots. Annals of Applied Biology 143: 395-399.

VIII.
SUPPORTING DOCUMENTATION AND SPECIAL CONCERNS - Provide information on the following topics where applicable.  Attach copies of any supporting documentation that will facilitate processing of your application, such as other required federal and state permits, copies of peer reviews, letters of support and funding commitments, and certifications.  Collection of information from the public when federal funds are used may require approval from the Office of Management and Budget (OMB).  Upon your request, the NPS Social Science Program will advise you on steps needed to obtain this OMB approval.


A.
Safety – The main dangers associated with collection trips are those resulting from the rugged terrain of Hawaii Volcanoes National Park (loose rock, holes, hidden lava caves).  These commonly result in falls, cuts and/or twisted ankles.  Any person who hikes across bare lava, whether a study participant or an ordinary Park visitor, must necessarily accept this type of risk.

B.
Access to study sites – Cars will be used to reach the starting points of hikes:   (1) Escape Road, beginning at its junction with Highway 11  (2) Mauna Ulu Trail from the Mauna Ulu parking area, and (3) Kau Desert Trail beginning near Kulanaokuaiki campground. All hikes are along major trails.  We expect 30-50 people to participate in our Annual Big Island Insect Count, although up to 70 persons is possible.

C.
Use of mechanized and other equipment – The only equipment needed is (1) insect nets and kill jars and (2) several light traps with sheets that can be used to attract lepidoptera.  The light traps would be set up near trails the afternoon of the day prior to collection trips.

D.
Chemical use – No chemicals would be used except those commonly used for general purpose insect collecting: 70% ethanol (for vials) and ethyl acetate or cyanide in the bottoms of kill jars.
E. Ground disturbance – Ground disturbance would be minimal, and would be limited to over-turning of smaller rocks and pieces of wood.  Participants will be instructed not to move large rocks or logs and will be further instructed to replace any overturned items to their original locations.
F. Animal welfare - Insects will be collected by sweep nets or by hand, as previously described.  All insects collected will be preserved, sorted and identified.  Given the types of environments in which we will be collecting (from cracks in rocks, within rainforest areas along the trail) it is unlikely we will collect enough insects to deplete local populations of any species.

G.
NPS assistance – (1) I have been informed that researchers are sometimes permitted to stay in group accommodations at Kilauea Military Camp.  I would therefore request that overnight accommodations of this type be made available to participants for Friday and Saturday nights of the weekend that the Big Island Insect Count is scheduled (the weekend closest to September 20 each year). (2)  I would also request free entry into the Park for all participants. (3) Lastly, I would request permits for up to 30 individuals to hike to Napau Crater from the Mauna Ulu parking area.  Normally, Park visitors who hike beyond Pu’u Huluhulu need a permit.

H.
Wilderness “minimum requirement” protocols – Apparently not applicable.
End of study proposal.
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