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Asian Gypsy Moths Enter North Carolina 
by way of Europe: A Trip Report 
Thomas H. Hofacker, Michael D. South, and Manfred E. Mielke 
USDA Forest Service, Washington, DCi USDA APHIS, Goldsboro, NCi and USDA Forest Service, St. Paul, MN 

On 4 July 1993 a mili tary cargo vessel 
carrying U.s. Army munitions from 
Nordenham, Germany, docked at the 
Sunny Point Military Ocean Terminal, 
near Wilmington, Brunswick County, 
North Carolina. On 6 July, the deck and 
number 3 hold of this ship were found to 
be contaminated with gypsy moth pu
pae, adults, and egg masses. One star
tling sight was that of "thousands" of 
FLYING female gypsy moths! Believing 
that these could be Asian gypsy moths 
or a European-Asian hybrid, cargo 
movement was stopped, the holds were 
closed, and the vessel was ordered to 
leave the port immediately. The ship 
was later disinfested. All other major 
ports have been alerted concerning this 
new pest risk. It is not known how many 
of these adults made it to shore, but 
pheromone traps placed in the vicinity 
have already caught male gypsy moths 
at distances of 8-10 miles from the port. 
A large-scale eradication program is now 
being contemplated for the Wilmington 
area. 

Inspectors captured 27 adult moths 
on the ship. These specimens were sent 
to the USDA Forest Service laboratory at 
Delaware, Ohio, where they can deter
mine the origin of various gypsy moth 
strains, using nuclear DNA with ran
domly amplified polymorphic DNA 
primers. This technique demonstrated 
that of the 27 moths collected, 2 males 
were the Asian strain, 3 males and 12 
females were the European strain, and 1 

male and 9 females were Asian x Euro
pean hybrids. 

One major difference between these 
strains is that females of the European 
gypsy moth strain CANNOT fly, while 
females of the Asian strain CAN fly. 

In addition to Germany, 
Dr. Bogenschutz told us 
that he w as aware of 
recent reports ofgypsy 
moth epidemics in 
France, Sw itzerland, 
the Slovak Republic, 
and in Russia. 

Apparently, Asian gypsy moths en
tered western Europe sometime in the 
recent past, and they are hybridizing 
with the local European strain. In re
sponse to this find, a team comprised of 
the authors was formed to visit Ger
many to assess the situation there. 

We left the United States on 21 July 
and arrived in Frankfurt, Germany, on 
22 July. We then traveled by car to 
Freiburg and contacted Dr. Hermann 
Bogenschutz to discuss the gypsy moth 
situation in southern and central Ger
many. Dr. Bogenschutz said that the last 

major gypsy moth outbreak in Germany 
occurred about 50 years ago, but that 
there was a small epidemic in 1984-1986. 
Dr. Bogenschutz saw two flying gypsy 
moth females for the first time in 1992. 
This year, the ou tbreak in Germany was 
larger than anticipated. There were many 
flying females reported with some vil
lages turning off their street lights at 
night to reduce the number of moths 
flying into town. The females appar
ently fly at night. Some small forest ar
eas were sprayed with dimilin on an 
experimental basis and some infested 
vineyards adjacent to infested forests 
were sprayed as a preventative measure 
with parathion under an emergency 
permit. 

On 23 July, we were given several 
locations in Germany where flying 
gypsy moth females had been seen. In 
addition to Germany, Dr. Bogenschutz 
told us that he was aware of recent re
ports of gypsy moth epidemics in 
France, Switzerland, the Slovak Repub
lic, and in Russia. In the afternoon, we 
visited a defoliation site in the Black 
Forest west of Freiburg. We found sev
eral females and some egg masses, but 
saw no flying females at this site. 

On 24 July, we left for Heidelberg, 
stopping at several sites to collect adult 
moths and egg masses, and to try to 
observe flying female gypsy moths. At 
one stop, about 30 kilometers south of 
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The Endangered Mitchell's 

Satyr: Biology and Controversy 

Robert A. Haack and Susan H. Walker 
USDA Forest Service, East Lansing, MI; and 
US Fish and Wildlife Service, East Lansing, MI 

The Mitchell' s satyr butterfly, N eonympha mitchellii mitchellii 
French (Lepidoptera: Sa tyridae), was emergency listed by the 
US Fish and Wildlife Service (USFWS) as endangered on 25 
June 1991, and a final rule to federally list the species as 
endangered was effective on 20 May 1992. 

The historical range of the Mitchell's satyr included abou t 
30 isolated populations in southern Michigan, northern Indi
ana, northern Ohio, and a disjunct population in northern 
New Jersey. Today, it is known to occur in about 15 sites in 
Indiana and Michigan. The rangewide decline resulted pri
marily from habitat loss through succession and to site alter
ations by human activity. 

Mitchell's satyr adults have a wingspan of 38-44 mm. The 
wings are chocolate brown with a distinctive series of sub
marginal yellow-ringed black eyespots on the ventral surface 
of both pairs of wings. Older larvae are lime green, with pale 
longitudinal lines along the body and a bifurcate tail. The 
pupae are also lime green in color. 

The Mitchell's satyr is usually found in prairie fens, which 
are typically characterized by slightly alkaline conditions; 
calcareous soils; a winter water table at ground level or above; 
scattered woody plants such as tamarack, poison sumac, 
willow, and dogwood; and a ground cover dominated by 
grasses and sedges. 

Adult flight occurs during a 2 - 3 week window each 
summer, usually during early to mid-July. Females lay pale
green eggs. Oviposition mayoccur on grasses and sedges, but 
the exact location is unknown. Based on laboratory studies, 
eggs hatch in 7-10 days. Larvae appear in late July and are 
thought to feed on one or more species of sedge (Carex). This 
insect has 6 larval instars, with the 4th instar suspected to be 

the overwintering stage. It is thought that larvae spend the 
winter at the base of a sedge leaf. Larvae become active in 
May, continue to feed, and then pupate around mid-June. 
Pupation lasts about 15-18 days. 

Current protection efforts at Mitchell's satyr sites are aimed 
at preventing urban and agricultural development, activities 
that could alter the fen's hydrology, and collecting. Although 
some woody growth appears necessary, long-term manage
ment of sites will involve some level of woody-plant control 
as a means to slow succession. Fire and hand-cu tting arebeing 
considered as habitat management tools. 

One recent and ongoing controversy in Michigan is the 
proposed rou te for the final 12 -mile section ofa new highway, 
U.s. 31, tha t will form a majornorth-sou th link between South 
Bend, Indiana and Benton Harbor, Michigan. The current 
plan is for the highway to bisect one particular fen, the Blue 
Creek fen, that harbors a large population of Mitchell's satyr 
butterflies. The original Environmental Impact Statement, 
written in 1978, did not address the Mitchell's satyr, which is 
understandable given that this insect was not federally listed 
until 1991. Nevertheless, because the insect is now federally 
listed and the highway project has not yet been completed, the 
Endangered Species Act (ESA) of 1973 comes into play. The 
ESA states, in part, that it is unlawful to take any endangered 
species of fish or wildlife. "Take" is broadly defined to mean 
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, 
or collect, or attempt to engage in any such conduct. 

Originally, work on the final 12-mile stretch of highway 
was to begin in 1995 and end by 2000. Transportation officials 
have proposed construction of the highway along its present 
course but with the addition of two "pierless" bridges that 
would extend over the fen as a means to minimize negative 
impacts. The total additional costs of the two bridges will be 
about $2 million. However, various groups and individuals 
believe that bridge construction itself may have negative 
impacts, and if constructed, the long-term effects of shading, 
alterations to the fen's hydrology, de-icing salts, run-off, auto 
exhausts, and noise may be detrimental. Alternative routes 
do exist. One likely alternative is estimated to increase project 
costs by $7 million (vs. $2 million for the bridges) and extend 
the project by 4 years (to 2004) due to delays in re-engineering 
and negotiating new property purchases. 

The US Fish and Wildlife Service is currently involved in 
informal consultations with the Federal Highway Adminis
tration (FHA). Next they will enter "formal consultations" 
when FHA submits their final plan to USFWS. Then USFWS 
will study the proposed project and issue a formal biological 
opinion, which detennines whether or not the continued 
existence of the species is likely to be jeopardized. If a "jeop
ardy" opinion is issued, the USFWS will issue reasonable and 
prudent alternatives which if adopted would eliminate the 
threats to the butterfly. If a "no jeopardy" opinion is issued, 
the USFWS will recommend "conservation recommenda
tions," which if incorporated would minimize adverse effects 
to the species. The USFWS is awaiting information from FHA 
on the proposed bridge deSign, fen hydrology, and the shad
ows that the bridges would create. 
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Notices 

(Notices will be run for a year or 4 numbers of 
the Newsletter unless notified to drop them. 
Members desiring longer runs should notify 
newsletter editor, Robert Haack, USDA For
est Service, Nisbet Bldg., Rm. 220, 1407 S. 
Harrison Rd., East Lansing, MI 48823.) 

New Book: Conservation Management 
of the Prairie Skippers Hesperia dacotae 
and Hesperia ottoe by Robert Dana. Send 
check for $6.00, made payable to "Uni
versity of Minnesota," to Minnesota Ex
tension Service, Distribution Center, 3 
Coffey Hall, 1420 Eckles Avenue, St. 
Paul, MN 55108-6064. Ask for item: AD
SB-5511-S. 

New Book: "Discover Butterflies" by 
Gary A. Dunn. 9.5 x 12.5 inch, hard
cover, with over 100 full-color photo
graphs. Send check for $10.95 plus$1.50 
(s&h) to Gary Dunn, 1915 Peggy Place, 
Lansing, MI 48910. 

For Sale: Light traps, 12 v DC or 110 v 
AC with 8 or 15 watt black lights. Traps 
are portable, with rain drain. Also, cus
tom made light fixtures for any light 
trap. Stainless steel design; mercury va
por, sun lamp, black light, etc. Controls 
with photo-cell or timer. For informa
tion, free brochure, and price list, con
tact: Leroy Koehn; 6058 Campbell Rd.; 
Men tor on the Lake, Ohio 44060. Phone: 
216-257-0796. 

For Sale: Back volumes and numbers of 
ENTOMOLOGICAL NEWS to trade to 
complete my set. Send SASE for list of 
offertaldesiderata to Roderick R. Irwin; 
Rural Route 3; Streator, Illinois 61364. 

Computer Program toadd Latitude and 
Longitude to your labels. Simply insert 
the Latitude and Longitude from the 
bottom corner of a topographical map 
and the distance in millimeters from the 
edges to your collection point. The pro
gram does the rest! For IBM PC's or 
clones with printer provision. (It will 
not, however, print the label.) Available 
on 5.25" and 3.5" disks. Price $5.00 + 
$1.50 shipping & handling. Order from: 
Joe McMahon; 89 Western Ave.; 
Chillicothe, Ohio 45601-2433. 

New Newsletter: "The Food Insects 
Newsletter" is published 3 times annu
ally and is devoted to the use of insects as 
human food! It is free, but a contribution 
in any amount is welcomed. For infor
mation, contact: Gene DeFoliart, Dept. 
of Entomology, 545 Russell Laborato
ries, University of Wisconsin, Madison, 
WI 53706. 

Wanted: Literature - gifts of books, 
papers, reprints, seconds, etc. for a small 
but growing regional insect collection 
(about 35,000 specimens) and library. A 
limited personal budget allows for re
payment of shipping charges and some 
purchases. Contact: Stuart M. Fullerton, 
Curator; Biology Dept.; Univ. of Central 
Florida; PO Box 25000; Orlando, FL 
32816. 

Research Opportunities for qualified in
vestigators at the Huron Mountains in 
the upper peninsula of Michigan. Sub
mit project proposal and resume (and 
budget if financial support is requested) 
by March 1 of each year to: Dr. David 
Gosling, Director of Research; Huron 
Mountain Wildlife Foundation; 69063 
Wallowa Road; White Pigeon, MI 49099
9745. Phone: 616-651-6417; FAX: 616-651
3679. 

Software: Entomological and botanical 
clip art at starving artists' prices" Embel-

Iish and highlight your class handouts, 
newsletters, and publications with 
"Classic Bug Art" for the Mac or PC; 
Insect Clip Art, Vol. 1-2 (Mac); or Botani
cal Clip Art Stack (Mac). Send today for 
free information: Entomation, 2742 Bea
con Hill, Ann Arbor, MI 48104-6502. 

New Society: A new Society has been 
formed: The Ohio Coleopterists, which 
has the aim to promote the study and 
appreciation of beetles. For more infor
mationcontact: Kip Will, 684 Riverview 
Dr. #63, Columbus, OH 43202 or call: 
614-447-8126. 

Wanted: Data on Michigan butterflies 
for use in a new publication on the but
terfliesofMichigan. Doubtful specimens 
can be forwarded for determination or 
confirmation. Especially interested in 
Lycaenidae and Hesperiidae records. 
Contact M. C. Nielsen, 3415 Overlea Dr., 
Lansing, MI 48917. Phone:517-321-2192. 

For Sale: T-shirts (Hanes, pre-shrunk) 
from the 1992 Annual Meeting of the 
Lepidopterists Society, featuring the 
federally endangered Neonympha 
mitchellii color logo. Sizes(#): S(34-36) 
3 left, M(38-40) 5 remaining at $10.00 
each. Send check plus $1.00 postage to: 
Michigan Entomological Society, clo 
Department of Entomology, Michigan 
State University, E. Lansing, MI 48823. 
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Heidelberg, we found many females laying eggs on the sides 
of buildings. We were able to get 3 females to fly. We collected 
numerous egg masses and females from the sides of struc
tures. 

On 25 July, we met with Wayne Patton, a U.5. Army 
entomologist, and set off to visit several defoliation sites. 
Similarly, on 26 July, we met Dale Rush, an APHIS Interna
tional Services officer stationed in Germany. He had set up a 
meeting with the U.5. Army unit in charge of shipping U.5. 
munitions, household goods, vehicles, and other items within 
Europe. This meeting focused on possible changes in APHIS 
inspection policy for articles returning to the continental 
United States. For example, pre-clearance and inspection 
policies may need to be improved. We discussed USDA 
assistance to train U.s. Army personnel in gypsy moth sur
vey, inspection, and control techniques. 

This entire U.5. Army Base near Heidelberg was contami
nated with gypsy moth egg masses. We learned that contain
ers bound for Germany's northern port cities may sit for 2-4 
weeks before being moved out. Following the meeting, many 
of us traveled to Lorsch, the site from which the contaminated 
containers that arrived in North Carolina were shipped. 

At LOTsch, egg masses covered the trees and buildings. 
One guard said he had removed more than 10,000 egg masses 
from inside a guard tower. Only 3 containers remained at the 
Lorsch site, and all 3 were contaminated with egg masses. 
Ammunition bunkers had female gypsy moths and egg 
masses. We learned that the containers that had been shipped 
to North Carolina had been stored adjacent to and under
neath infested trees on this site. All oaks at the site had been 
defoliated. 

The Lorsch site is scheduled to be returned to the German 
government in the near future . Before leaving Lorsch, we 
recommended that they bum the dunnage piles (i.e., wood 
and logs used to support or brace cargo). The normal practice 
was to sell or give the dunnage away to the local populace to 
be used as firewood. 

On 27 July, we traveled north from Heidelberg to Bremen. 
Upon arrival we contacted Lt. Col. Kavey to coordinate our 
visit to the port cities of Nordenham and Bremerhaven. On 28 
July, we met Lt. Col. Kavey at Bremerhaven, where he stated 
that his group handles all shipment of ordinance, household 
goods, and vehicles from Germany to the United States. We 
inspected warehouses in Bremerhaven and Nordenham, but 
found no gypsy moth life stages. We recommended that 
pheromone traps be deployed at these ports, in the surround
ing area, and along nearby railroads where ordinance trains 
wait for ships. In addition, we were told that some of the 
humanitarian aid 0 Russia will return to these ports. Lt. Col. 
Kavey said that inspections at Bremerhaven/Nordenham 
would be impossible because of downsizing. 

On 29 July, we traveled from Bremen to Frankfurt, making 
various stops along the way. On 30 July, we returned to the 
United States, cleared customs, and then s 'pped the gypsy 
moth adults and egg masses we had collected to APHIS. 

Based on our observations we reached the 
following conclusions: 

1. 	 There is a large gypsy moth outbreak building in 
central Germany. 

2. 	 There are many female gypsy moths in central 
Germany that can fly. 

3. 	 Flying female gypsy moths appear to be capable of 
flying long distances. This was very difficult to 
assess, but many towns where we saw females and 
egg masses on buildings were not near any ou tbreak. 
Flight capability of 3 to 5 kilometers or more appears 
likely. 

4. 	 The presence of a large number of flying female 
gypsy moths at the time when there is a major 
pullback of U.5. troops and equipment from Ger
many presents a significant threat of introduction of 
flying females into the United States. 

5. 	 It is virtually certain that the contaminated contain
ers that arrived in North Carolina became contami
nated at the munition storage area at Lorsch. 

Based on our observations we make the 
following recommendations: 

1. 	 Immediately send gypsy moth identification infor
mation to military entomologists and military 
customs inspectors (MCIs) in"Germany. 

2. 	 Increase vigilance in the U.5. and Germany. Consider 
inspecting in both the U.5. and in Germany. 

3. 	 Provide training to MCIs on inspection techniques 
for returning outdoor household articles and ve
hicles. 

4. 	 Consider the need for survey and treatment of 
infested military staging, storage, and housing sites 
to reduce the risk of returning articles being infested. 

5. 	 Contact uniformed services other than the Army to 
inform them of the potential problem. 

6. 	 Assess the hazards in countries other than Germany 
such as Austria and France. 

7. 	 Convene a meeting of military, APHIS, Forest 
Service, and German Federal and State personnel to 
plan strategies for 1994. Our observations indicate 
that there is a very extensive gypsy moth outbreak 
developing in central Germany and that the situation 
will likely be much worse in 1994. 

8. 	 Based on the potential for having larvae and pupae 
disseminated en route from Lorsch to the ports of 
Bremerhaven and Nordenham, pheromone traps 
should be deployed in and around the ports and at 
the ~A TO troop training area near Bergen-Hohne. 
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The Best Children's "Bug" Books for 1992 
GaryA. Dunn 
Young Entomologists' Society, Lansing, MI 

The Young Entomologists' Society is 
pleased to announce its selections of the 
best children's bookson insects/ spiders 
published during 1992. The purpose of 
these awards is to recognize outstand
ingchildren's books that foster an aware
ness about insects and encourage and 
facilitate learning about the insects of 
our world. Selections for this year's 
awards were made from a field of 34 
book titles by a panel of three judges. 
Criteria for nonfiction books included 
technical and scientific merit, quality of 
illustra tions, encouragemen t for further 
investigation, age appropriateness, 
unique or special qualities, overall ap
peal, and value for the money. Criteria 
for fiction books included accuracy of 
entomological principles in storyline, 
quality of the illustrations, lack of nega
tive attitudes about insects, quality of 
"hidden lessons" in storyline, overaU 
appeal, and value for the money. 

The best non-fiction book for younger 
youth is "Ladybug" written by by Em
ery Bernhard, illustrated by Durga 
Bernhard and published by Holiday 
House, New York. This book provides 
accurate and complete information on 
the biology and ecology ofladybugs in a 
way that is easily understood by young 
readers. The complete story of ladybug 
life history, behavior, folklore, and ben
eficial activities is brought down to early 
childhood level. While this book serves 
as a great introduction to these valuable 
and interesting beetles, it also provides 
information beyond a simple introduc
tion and encourages children to expand 
their thinking about the importance of 
ladybugs. The sta tement on the last page 
of the text is an excellent example of this. 
"In early America, it was said that a 
ladybug would bring good luck if it was 
found in the house in winter. It is still 
good luck, and now we know why!" 
encourages young readers to stop and 
think about what they learned, and per
haps to consider investiga ting lad ybugs 
further. The illustrations are elegantly 
simplistic, though accurate, and have 
good age appeal. The ladybug "trail" 

that winds its way through the book 
helps compliment the storyline and 
emphasizes the interconnectedness of 
the information. 

The best nonfiction book for older 
youth is "Insects and Spiders" written 
by Loms J. and Margery Milne, illus
trated by Claire Phipps, and published 
by Doubleday, New York. This book 
presents informa tion on insects and spi
ders based on similarities of habitat, 
behavior, or close relationships. As a 
result of this type of format, the book 
provides a well-balanced, holistic pre
sentation on insects and spiders. The 
superb introduction sets the stage for 

the chapters that follow, and the conclu
sion makes it crystal clear that we actu
ally inhabit and share the insect's do
main. This book leaves no doubt as to 
the value and importance ofinsects, and 
portrays an extremely positive attitude 
about insects that stimulates the desire 
to know more abou t these amazingcrea
tures. The illustrations in this large-for
mat book are absolutely magnificent 
they are scientifically accurate, detailed, 
and artistically appealing. Many of the 
illustrations are so detailed, you might 
think you're looking at photographs in
stead of artistic drawings. 

The best fiction book is "Both Sides 
Now" written by Joni Mitchell, illus
trated by Alan Baker, and published by 
Scholastic, Inc., New York. The title and 
author of this book might ring a familiar 
chord with many adults, and most can 
sing (or at least hum) this classic song of 
the late 60s. The words of singer / 
songwriter Joni Mitchell and the draw-

The w ords ofsinger/ songuJri ter Joni Mitchell 
and the drawings of illustrator Alan Baker 
have been blended together to create one of the 
best children's books of all times. 

ings of illustrator Alan Baker have been 
blended together to create one of the 
best children's books of all times. This 
book features two lovable caterpillars 
who demonstrate that both clouds and 
life appear differently when viewed from 
different perspectives. The message to 
children (and adults!) is that change is 
an important aspect of everyone's lives, 
and that personal "metamorphosis" is a 
wonder to behold. The concept of meta
morphosis and personal self-worth in a 
children's book is not new, but the adap
tation of this classic song to the story of 
metamorphosis is done so perfectly that 
this book is bound to become a classic as 

well. Alan Baker's illustrations bring 
the book to life through exquisite detail, 
endless variety and great appeal to chil
dren. The illustrations are superbly co
ordinated with the lyrics/text and add 
immeasurably to the value of this book. 
The wide variety of insects seen in this 
book stimulate the reader to examine 
the pages closely, discovering fascinat
ing ''bugs'' with every glance. one even 
gets a glimpse of where insects go when 
it rains, and the many marvelous moths 
appearing on moonlit nights. The over
all attitude towards insects in this book 
is very positive, and there is a clear 
avoidance of any negative attitudes to
wards insects. More importantly, the 
message is clear that the young caterpil
lar has its own self worth, and is not 
dependent upon becoming an adult 
butterfly to achieve self worth. What 
message could be more important than 
this for today's kids? 
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An honorable mention award is also 
given to "Michael Berenstain's Butterfly 
Book" written/illustrated by Michael 
Berenstain and published by Western 
Publishing Co., Inc., Racine, Wisconsin. 
This book has a variety of information 
on butterflies, including neat facts and 
humorous remarks. It offers a good se
lection of factual, scientifically accurate 
information on some common butter
flies in a limited amount of space. The 
illustrations are particularly valuable 
because they compliment and support 
the facts stated on each page. This child
friendly book, with its' easy-to-read text, 
fun facts, colorful illustrations, and but
terfly outline, is exactly the kind ofbook 
you'd want to give to your youngest 
butterfly enthusiasts. It is an outstand
ing value for the money, and with all of 
these attributes is clearly deserving of 
recognition. 

The search is already under way for 
the best "bug" books of 1993, and any
one desiring additional information on 
this award program, or any other pro
grams or services of Y .E.5., may write to 
the Young Entomologists' Society, Inc., 
International Headquarters, 1915 Peggy 
Place, Lansing MI 48910-2553. 
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Entomological and Botanical Software 

Mark O'Brien 
Insect Division, Museum of Zoology, 
The University of Michigan 
Ann Arbor, MI 48109-1079 

Although insects are the most abundant animals on earth, there still is a paucity of software relating to them. Perhaps that 
is because few entomologists write software! At the 1993 MES annual meeting, I gave a short talk about new and noteworthy 
entomological software. A recent search turned up a number of potentially useful programs for entomologists and botanists. 
I am includingbotany because botanistsand entomologistsoften have interminglinginterests, and also because plantsare host 
to many species of insects. Some of the software companies are now publishing many educational titles on CD-ROM, some 
of which pertain to insects. Look for a lot of new titles to be released during the remainder of the year. 

An earlier subsetof these data was taken from Eat-A-BugSoftware'sScienceSoftware Managerdatabase for FileMakerPro. 
I have expanded the number of references, and although it is not exhaustive, it is representative of what is commonly (or 
uncommonly) available. Any errors and omissions are my own. I hope you will find it useful. If you know of any titles not 
on this list, please contact me via e-mail: mark_obrien@um.cc.umich.edu. 

Title Botanical Clip Art 
Price 18.00 

Category Botany 
Description Clip art conSisting of scanned images within a HyperCard 

2.0 stack. Images can be copied to the clipboard and 
imported into many word processors and page layout 
programs, or used in custom HyperCard stacks. 

Target 	 Junior I Intermediate and Senior High School, college, and 
university students, museums, private collec tors, & 
laypersons. 

Publisher 	 Entomation, 2741 Beacon Hill, Ann Arbor, MI48104-6502 
Notes Requires HyperCard version 2.0 or later. Available for 

Macintosh. 

Title Bugs: Computer-,jUded Insect Control, by Garden Tech 
Price 89.95 

Category Entomology 
Description 	 A knowledge base that provides information about 

ecologically safe insect control. Helps you identify pests 
and beneficial species by damage descriptions or by 
scanning the 185+ on-screen graphics. 

Target 	 Home owners, gardeners. 
Publisher 	 BioQuip Products, Inc., 17803 La Salle Avenue, Gardena, 

CA 90248-3602, (310) 324-0620, fax (310) 324-7931. 
Catalog #5159B. 

Notes Requires IBM PC or compatible, 640K RAM, minimum 

EGA display, hard disk, minimum of DOS 2.0. 


Title Classic Bug Art 

Price 35.00 


category Entomology 

Description Two disks of high resolution images of insects and other 

arthropods in TIFF format. Can be imported into word 
processing and page II'ayout files. Manual includes all 
images. 

Target Teachers, students, and entomologists of all levels. 
Publisher Entomation, 2741 Beacon Hill, Ann Arbor, MI 48104-6502 

Notes Available for Macintosh and PC -compatible computers. A 
total of 6 Mb of files requires a hard disk. See review in the 
Fall, 1992 American Entomologist. 

Title CMDOCSTR 
Price free 

category Entomology, Botany 
Description A program that describes the data structures used in 

collection databases. 
Target Professional 

Publisher 

Notes 

Title 

Price 
Category 

Description 

Target 

Publisher 

Notes 

Title 
Price 

Category 
Description 

Target 
Publisher 

Tille 
Category 

Description 
Target 

Publisher 

Notes 

Title 
Price 

Category 
Description 

Target 
Publisher 

Notes 

A.A. Hellenthal, Environmental Research Center, Univer

sity of Notre Dame, Notre Dame, IN 46556 

Requires dBase III or clone, MS-DOS 2.1 or better, 5.25 or 

3.5" floppy drive. 


Common Names Spell Checker, by the Entomol. 
Society of America 
20.00 

Entomology 

Spell checking dictionary of insect common names, for use 

with Word Perfect for DOS. Also has ASCII text version to 

allow the user to read the list or use it with other programs. 

College, university faculty and students; museums; 

researchers; collectors. 

BioQuip Products, Inc., 17803 La Salle Avenue, Gardena, 

CA 90248-3602, (310) 324-0620, fax (310) 324-7931. 

Catalog #90690. 

Requires IBM PC or compatible, Word Perfect for DOS or 

other word processor. Provided on 5.25" disk. 


Creepy Crawlles 
89.95 
Entomology 
Introduces beetles, bugs, spiders, etc. Contains images of 
insects on CD-ROM. 
Anyone with an interest in insects and their relatives. 
Educorp, 7143 Trade Street, San Diego, CA 92121, 1-800
843-9497. Catalog #1753. 

DEGDAY 

Botany 

A BASIC program for calculating degree-days. 

professional 

Leon Higley, Dept. of Entomology, Iowa State Univ., Ames, 

IA5001 1' 

MS-DOS with GW Basic, or any Z-80 microcomputer with 

BASIC. See program listing in Environmental Entomology, 

1986, Vol. 15, N'o. 5, pp 999-1016. 


Entomology Resources 

2.00 
Entomology 
An AppleWorks db of entomological organizations, 
publishers and suppliers. 
K-12, College, amateur & professional entomologists 
Entomation, 2742 Beacon Hill, Ann Arbor, MI 48104-6502 
Apple lie, 128K, AppleWorks software from Claris 
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TItle Families of North American Chalcldoldea 
Price free 

Category Entomology 
Description HyperCard stack for identification, biology, distribution, and 

systematics of N. A. chalcidoids . 
Target College level 

Publisher Michael Schauf!, Systematic Entomology Laboratory, U.S. 
National Museum, NHB 168, Washington, DC 20560 

Notes Macintosh Plus or better, HyperCard software. 

Title Flowers, by Garden Tech 

Price 39.95 


Category Botany 

Description 	 A knowledge base that provides information about plants 

suited for your climate and personal taste . Contains over 
300 species. 

Target 	 Home owners, gardeners. 
Publisher 	 BioQuip Products, Inc., 17803 La Salle Avenue , Gardena, 

CA 90248-3602, (310) 324-0620, fax (310) 324-7931 . 
Catalog #5159F. 

Notes Requires IBM PC or compatible, 640K RAM, minimum 

EGA display, hard disk, minimum of DOS 2.0. 


TItle Food Webs of Insects and Their Kin 

Price 29.95 


Category Entomology 

Description 	 Introductory food-web database. Cross-references a 

variety of insects with their parasites, predators , types of 
damage. etc. 

Target High School - College? 

Publisher DED Electronic Publishing, Arcadia, CA 


Notes 	 Five 3.5" disks take up 3 Mb of hard disk space. IBM PC's 
& compatibles. Reviewed in the Fall, 1992 issue of 
American Entomologist. 

TItle GATHER 
Price free 

Category Entomology 
Description A program for gathering data in the field on a Tandy 102 

and transferring it to a PC for later analysis. 
Target Professional 

Publisher Jim Berry , Dept . of Entomology, University of Nebraska, 
Lincoln, NE 68583-0816 

Notes 	 This software has been wriiten to allow data to be collected 
on a Radio Shack Model 100 or 102 computer and 
transmitted to a PC . There, the data can be formatted to be 
used by SAS or other software. 

Title Herbarium Manager 
Price free 

Category Botany 
Description A database template to handle loans, exchanges and other 

functions of large herbaria. 
Target Professional 

Publisher Dr. B.M. Thiers , The New York Botanical Garden, Bronx, 
NY 10458 

Notes Requires dBase 111+ or xbase clone . 5.25" floppy drive, MS
DOS 2.1 or higher 

Title HPLabei 
Price free 

Category Entomology 
Description A pinned insect label-making program for MS-DOS 

computers 
Target professional & amateur entomo ogists 

Publisher D.C. Darling, Dept of Entomo!ogy. Royal Ontario Museum, 
100 Queen 's Park, Toronto, Ontario, CANADA MSS 2C6 

Notes HP LaserJet Series II, GW BASIC, 2 disk drives 

Title HyperBug, v. 2.1 

Price 20. 


Category . Entomology 

Description 	 Interactive introduction to the fundamentals of entomology. 

Includes illustrated summaries of the insect orders 
biological information, collecting techniques , refer~nces , 
supplies, organizations, and more. 

Target 	 Ju~ior / Intermediate and Senior High School, college, and 
university students, museums, private collec tors, & 
laypersons. 

Publisher Entomation, 2742 Beacon Hill, Ann Arbor, MI 48104-6502 
Notes Requires HyperCard version 2.0 or later. Available for 

Macintosh (BioQuip Catalog #5150) . 

Title Insect Clip Art Volume I 

Price 10. 


Category Entomology 

Description 	 Over 500K of MacPaint format images of a variety of 

insects. Can be imported into word processing and page 
layout files 

Target Teachers, students, and entomologists of all levels. 
Publisher Entomation, 2741 Beacon Hill, Ann Arbor, MI 48104-6502 

Notes Available for Macintosh. 

Title Insect Clip Art Volume II 

Price 10. 


Category Entomology 

Description Another disk of over SOOK of MacPaint format images of a 

variety of insects. Can be imported into word processing 
and page layout files 

Target Teachers , students, and entomologists of all levels. 
Publisher Entomation, 2741 Beacon Hill , Ann Arbor, MI 48104-6502 

Notes Available for Macintosh. 

Title Lat& Long 
Price $5.00 

Category Entomology 
Description Program that provides accurate locality Latitude & 

Longitude from topo maps. 
Target Professional biologists 

Publisher Joe McMahon, 89 Western Ave ., Chillicothe, OH 45601 
2433 

Notes IBM PC's or clones . 

Title MacFly, by Bob Doltar 

Price 28.95 


Category Biology (Other) 

Description Program to teach genetics using the vinegar fly , Drosophila 

melanogaster. Simulates a genetics laboratory with 
breeding flies. 

Target Grades 10 to 12. 
Publisher Intellimation Library for the Macintosh, P.O. Box 1922, 

Santa Barbara, CA 93116-1922, (805) 685-2100. 

Title MEALYBUG 
Price free 

Category Entomology 
Description A computer interactive key to N. A. genera of mealybugs. 

Target professional 
Publisher 	 R.W. Garrison, Los Angeles Co. Agric. Commissioners/ 

Weights & Measures, 3400 La Madera Ave .. EI Monte, CA 
91732 

Notes 	 IBM -compatible with 64K of RAM 

Title Monarch Stack, by Techware 
Category Entomology 

Description Tutor Tech stack about the monarch butterfly, Danaus 
plexippus. 

Target Grade school through senior high students. 
Publisher Techware Corporation , P.O. Box 151085, Altamonte 

Springs , FL32715-1 085, (800) 34-Reach, (407) 695-9000. 
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Title Museum Master 1.0 

Price 9.00 


Category Entomology 

Description 	 A FileMaker Pro 2.0 database/template listing the Insect 

Collections in the US, Canada & Mexico. Contains names 
of curators, phone, fax &e-mail ; description of collections, 
etc. 

Target college , professional 
Publisher Entomation, 2742 Beacon Hill, Ann Arbor, MI 48104-6502 

Notes Requires a Mac Plus or better, hard drive, & Claris' 
FileMaker Pro 2.0 software. 

ntle North American Insect Collection Stack (NAIC) 

Price 7.50 


Category Entomology 

Description 	 A HyperCard 2.0 database listing the Insect Collections in 

the US, Canada & Mexico. Contains names of curators , 
phone, fax & e-mail; description of collections , etc. Useful , 
but has limited report capabilities. 

Target college, professional 
Publisher Insect Division, Museum of Zoology, Univ. of Michigan, 

Ann Arbor, MI48109-1079 
Notes Requires Mac Plus, Hard Drive, HyperCard 2.0 or better 

Title Odocard.dbf 
Price ? 

Category Entomology 
Description dBase compatible Odonata cataloguing and card printing 

program. 
Target Professional, Amateur Odonatologists 

Publisher Donald C. Frack 1335 N. Barranca St. #16, Covina, CA 
91722 ; 818-339-2052 

Notes MS-DOS 2.1 or above, x-Base compatible program, 

Title Plant Paint, by Lawrence Matten 
Price 30.00 

Category Botany 
Description Clip art of several botanical topics. Images are in MacPaint 

format. 
Target Grades 11 to 12, and above. 

Publisher Intellimation Library for the Macintosh, P.O. Box 1922, 
Santa Barbara, CA 93116-1922, (805) 685-2100. 

Notes Lab pack $120. 

Title Plant Stacks, by Lawrence Matten 

Price 75.00 


Category Botany 

Description HyperCard stack that allow teachers and students to view 

basic processes and structures in plants. Topics include 
vegetative anatomy, cell structure, osmosis, and plant life 
cycles . 

Target High school through university level students. 
Publisher Intellimation Library for the Macintosh, P.O. Box 1922, 

Santa Barbara, CA 93116-1922, (805) 685-2100. 
Notes Lab pack $300. 

Title SimAnt: The Electronic Ant Colony, by Maxis 

Price 35. 


Category Entomology 

Description Incredible simulation of an ant colony. You are an ant that 

must gather food, help your comrades, raid other nests, 
invade humans, fight antlions, etc. Based on actual ant 
biology. The graphics and sound are stunning (you 'll never 
guess how trophallaxis sounds!). A real "must-have". 

Target All ages, from about 10 and up. A wonderful tool to teach 
any grade level about ant biology. 

Publisher Maxis, Two Theater Square, Suite 230, Orinda, CA 94563
3041 , (415) 254-9700. Distributed by Broderbund. 

Notes Cost ranges from $35 to $59, so shop around. 

ntle The Collection Manager version 2.0, by Eat-A-Bug 
Software 

Price 40.00 
Category Entomology 

Description Database template to track specimens and sightings of 
arthropods. Print reports, lists, and labels. 

Target College/University faculty & students, museums, private 
collector 

Publisher BioQuip Products, Inc., 17803 La Salle Avenue, Gardena, 
CA 90248-3602, (310) 324-0620, fax (310) 324-7931 

Notes 	 Requires FileMaker Pro version 2.0v2 or later. Available for 
Macintosh (BioQuip Catalog #5151A) and Windows
equipped IBM PC & compatibles (BioQuip Catalog 
#5151W). 

Title ' The Label Manager, by Eat-A-Bug Software 
Price 

Category 
Description 

Target 

Publisher 

Notes 

ntle 
Price 

Category 
Description 

Target 
Publisher 

Notes 

ntle 
Price 

Category 
Description 

Target 
Publisher 

Notes 

Title 

Category 
Description 

Target 
Publisher 

Notes 

20.00 
Entomology 
Database template to print specialty abels for entomology, 
includes specimen drawer face labels, unit tray labels, and 
BioQuip "1200 series" labels. 
College/University faculty & students, museums, private 
collectors 
BioQuip Products, Inc., 17803 La Salle Avenue, ,Gardena, 
CA 90248-3602, (310) 324-0620, fax (310) 324-7931 
Requires FileMaker Pro version 2.Ov2 or later. Available for 
Macintosh (BioQuip Catalog #5155) and Windows
equipped IBM PC & compatibles (BioOuip Catalog 
#5155W). 

The Photo Slide Manager, by Eat-A-Bug Software 
30.00 
Biology (Other) 
Database template to track photographic slides. Prints 
reports, lists , and labels. Also allows assignment of slides 
to presentations and prints speaker's notes and lecture 
outlines. 
l8iologists of all levels. 
BioQuip Products, Inc., 17803 La Salle Avenue, Gardena, 
CA 90248-3602, (310) 324-0620, fax (310) 324-7931 
Requires FileMaker Pro version 2.0v2 or later. Available for 
Macintosh (BioQuip Catalog #5154) and Windows
equipped IBM PC & compatibles (BioQuip Catalog 
#5154W). 

Trees, by Garden Tech 
39.95 

Botany 

A knowledge base that provides information about trees 

suited for your climate and requirements . Contains over 

1,000 species. 

Home owners, gardeners. 

BioQuip Products, Inc., 17803 La Salle Avenue, Gardena, 

CA 90248-3602, (310) 324-0620, fax (310) 324-7931 . 

Catalog #5159T. 

Requires IBM PC or compatible, 640K RAM, minimum 

EGA display, hard disk, minimum of DOS 2.0. 


What's The Difference? The Classification Toolkits, by 

Tom Snyder Productions. 

Biology (Other) 

Makes students design and create their own interactive 

classification keys. A database of information about 

animals is available at all times. 

Junior /Intermediate and Senior High School, College 

Tom Snyder Productions, 90 Sherman Street, Cambridge, 

MA 02140, (800) 342-0236. 

Requires HyperCard on a Macintosh. Each toolkit includes 

disks and a teacher'S guide for $79.95 ($239.95 for a ten

disk lab pack). A set containing both tookits (invertebrates 

& vertebrates) is $139.95 ($399.95 for a ten-disk lab pack). 
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1993 M.E.S. Annual Meeting
Topics and Speakers next four pages! 
The 39th Annual Meeting of the Michigan Entomological Society was held on 21 May 1993 at the University of Michigan's 
Biological Station on Douglas Lake near Pellston, MI. The Meeting was a great success! The MES Governing Board wishes 
to thank Cathy Bach for all her efforts in organizing this event. There were 15 submitted papers and 3 longer talks as part 
of a symposium on insect-plant interactions. Summaries of these talks follow on the next few pages; I take full responsibil
ity for any errors or misrepresentations. I would also like to thank George Heaton for taking all the candid photos that 
appear on the next few pages. Bob Haack, Newsletter Editor. 

Robert Lawrence. The exotic 

pine shoot beetle: A new 

threat to North American 

pines. USDA Forest Service, 

East Lansing, MI. 


Rob briefed the audience on 

this newly discovered pest, 

Tomicus piniperda, including 

aspects of its introduction, 

biology, host range, and 

control. In addition, he dis

cussed the current studies being conducted by the Forest 

Service Unit on this bark beetle: overwintering behavior, 

initiation of spring flight, susceptibility of native pines, 

and survey and control methods. 


Anthony Catania, 
Victor Lebedovych, 
Anthony Ruhlman, and 
Richard Roeper. Verti
cal flight distribution 
of seven ambrosia 
beetles (Coleoptera: 
Scolytidae) in central 
Michigan. Department 
of Biology, Alma 
College, Alma, l'vII. 

Tony described how 
they captured ambrosia beetles in ethanol
baited, v.ind _ w-barrier traps that were sus
pended. a .... r from ground line to 18 m. 
Speoes X_Ie: us . Xy!etor::r.:.c and Xy terinus 
tended t _' se the gro d. w - e 
• f :a~hr..""! species t €"\'o' • 'g €T . He related the 
fligh t patte of e bee es the' r breeding 
biology and pattern f tree ( 

Robert Haack. Will the exotic pine shoot beetle 
displace our native pine bark beetles? USDA Forest 

Service, East Lansing, MI. 

Bob suggested that this new 
pine bark beetle is here to 
stay in North America. Its 
main advantage is its ability 
to fly 1-2 months earlier in 
spring than our native pine 
bark beetles and thereby be 
the first to colonize all 
recently cut pine slash, 
stumps, and logs. Bob thinks 
that our native pine bark 
beetles will still survive, 

however, since they are mostly 
muItivoltine (Tomicus is univoltine) 
and possess pheromones (Tomicus 
has no known pheromone). 

Victor Lebedovych, Anthony 
Catania, Anthony Ruhlman, and 
Richard Roeper. Diurnal flight 
pattern of Xyloterinus politus 
(Coleoptera: Scolytidae) in central 
Michigan. Department of Biology, 
Alma College, Alma, MI. 

Victor reported on the diurnal flight pattern of 
Xyloterinus politus and related it to temperature, light 
intensity, and wind speed. This beetle tended to be a 
late-afternoon flier, preferring to fly when tempera
tures were above 18°C and light conditions were dusk
like. Wind speeds above 4.5 miles-per-hour caused a 
significant decrease in flight. 
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Mark O'Brien. Bugs-n-Bytes 
- New entomological 
software. Insect Division, 
Museum of Zoology, Uni
versity of Michigan, Ann 
Arbor, MI. 

Mark briefly described some 
of the resources available 
over the Internet that enable 
entomologists to access 
libraries, databases, and 
software archives. He went 

on to describe some new entomological software pack
ages that should prove useful to all entomologists (see 
story in this issue of the MES Newsletter). Mark high
lighted the programs PHOTOSLIDE MANAGER, LABEL 
MANAGER, and COLLECTION MANAGER by Eat-A
Bug Software. All three are FileMaker Pro templates that 
run on MacIntosh or Windows platforms. Each one is 
designed to make life easier by helping you to manage 
photographic slide collections, labeling tasks, and insect
collection field notes. 

Edward Walker. Lyme 
disease in Michigan: Tick
host relationships. Depart
ment of Entomology, 
Michigan State University, 
East Lansing, MI. 

Ned provided an update on 
Lyme disease and the 
situation in Michigan. He 
first mentioned that the 
"deer tick" Ixodes dam mini 
had been reclassified as the 
blacklegged tick Ixodes scapularis and therefore the term 
"deer tick" should no longer be used. In Michigan, 
Peromyscus mice and chipmunks are both important 
reservoirs for the causal agent of Lyme disease - the 
spirochete Borrelia burgdorferi. Menominee County is the 
Lyme disease "hot spot" in Michigan. 

Henretta Trent Band. The Packard "apple fly" is Chymomyza amoena. Department of 
Zoology, Michigan State University, East Lansing, MI. 

In the late 1800s, Packard described a fly in apples that had been previously infested by 
codling moth or plum curculio. Henretta explained the controversy that revolved around 
the taxonomic status of this fly, and provided the evidence as to why it must have been 
Chymomyza amoena. She also told about the recent arrival of this fly in Europe and 
described the niche that might be a factor in its rapid spread. 

David Clark and Angela Williams. Video image 
recognition by the praying mantis (Tenodera 
aridifolia). Department of Biology, Alma College, 
Alma, MI. 

Angela described experiments (and showed an 
exciting video) where the behavior of praying 
mantids was monitored when they were shown 
different images on a micro-TV. Praying mantids 

showed a marked 
preference for moving 
images over still images. 
Moreover, over 80% of 
the mantids that ori
ented towards a simu
lated fly in flight on the 
TV screen, attacked the 
"fly" on the TV screen! 

Donald Sn itgen, Jon Bedik, Scott Larson, Mark Sabitini, 
Adam Wilson, and Brad Utz. A survey of insect fauna 
inhabiting a patterned fen . Department of Biology, 
Northern Michigan University, Marquette, MI. 

Don gave details on a large survey project that he is leading 
on the Hiawatha National Forest in Michigan's upper 
peninsula. Local Forest Service personnel plan to use 
prescribed burns to manage bog birch, which is invading 
the patterned fen. Don's 
mission is to list the insect 
species in the fen prior to 
burning, and determine if any 
T&E species exist. In a pat
terned fen, long ridges of 
vegetation ("strings") occur 
between wet depressions 
("flarks"); the strings are 
perpendicular to the direction 
of water flow. The survey 
started in 1992 and will con
tinue in 1993. 
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Catherine Papp. Those Karners are singin' the blues: Our 
latest addition to the endangered species list. Dept. of 
Entomology, Michigan State University, East Lansing, MI. 

Cathy provided details on the 
life history of the Karner blue 
butterfly, including its life cycle, 
historical and current range, oak 
barrens habitat, lupine - its 
sole larval host plant, adult 
nectaring plants, and associa
tion with ants. She also de
scribed current techniques 
being applied to manage and 
restore oak barrens habitat, and 
outlined the objectives of her 
Karner blue research program 
that began in 1993. 

Michael Martin. Tannins and 
insects from a biochemical 
perspective. Department of 
Biology, University of Michi
gan, Ann Arbor, MI. 

Tannins have played a central 
role in the ecological theory 
published over the past few 
decades. Mike described how 
Paul Feeny in the late 1960s and 
1970s postulated that tannins 

reduce digestibility of dietary proteins and thereby retard 
herbivore growth. This concept was broadened in the 1970s 
as part of the Plant Apparency Theory in which "apparent" 
plants, such as trees, were postulated to protect themselves 
from herbivory by reducing the nutritive value of their 
foliage (e.g., by increasing concentrations of tannins) . 
Mike then described some of his own research with a 
tannin-tolerant insect (white-marked tussock moth) and a 
tannin-sensitive insect (forest tent caterpillar). He wants to 
know how tannin-adapted insects "handle" the tannin at 
levels normally encountered in their diets. Mike detailed a 
number of studies that compared these two insects in terms 
of gut pH, surfactancy of the gut fluid, gut redox conditions, 
the absorptive nature of the peri trophic membrane, and 
other characteristics. 

their high degree of feeding specialization? Many argue 
that it is plant secondary chemistry that has led to this 
diversification. However, in a series of tests conducted by 
David Karowe with the white-marked tussock moth, he 
showed that nutrients were driving specialization more so 
than secondary compounds. David believes that secondary 
compounds may become the most important factor in 
maintaining feeding specialization once it has evolved. 

Catherine Bach. Effects of a 
specialist herbivore (Aitica 
subplicata) on host plant 
growth and survivorship and 
patterns of sand dune succes
sion. Dep artment of Biology, 
Eastern Michigan University, 
Ypsilanti, MI. 

Cathy described a research 
project dealing with host plant 
succession on sand dunes is 
affected by selective herbivory 
by a willow flea beetle on the willow Salix cordata. By 
comparing caged (protected from herbivory) and uncaged 
plants, Cathy showed that herbivory decreased willow 
growth rates and increased willow mortality. Cathy 
discussed the successional changes in caged and uncaged 
plots, in which uncaged plots had greater increases in 
abundance of herbaceous monocots and dicots, but greater 
decreases in abundance of woody plants. Thus, herbivory 
of willow appears to be slowing the rate of plant succes
sion. 

I 


David Karowe. Fitness trade
offs and the evolution of 
feeding specialization among 
insect herbivores: Evidence 
from the white-marked 
tussock moth, Orgyia 
ieucostigma. Department of 
Biology, Virginia Common
wealth University, Richmond, 
VA. 

Why are their so many insect 
herbivores and what has led to 

Mark Scriber. Factors affecting oviposition preferences in swallowtail bu tterflies. 
Department of Entomology, Michigan State University, East Lansing, MI. 

~fark provided an overview of the research program that he has directed for the past 
several years on oviposition preferences of North American tiger swallowtails. These 

tterflies usua Iv feed as larvae on three or fewer plant families, i.e., members of the 

Lauraceae. R sa~eae, Oleaceae, Magnoliaceae, Salicaceae, and Rutaceae. Using reciprocal 

crosses of PapiliJ car.adens:s and Papilio glaucus, :\1ark and co-workers showed that oviposi

tion preference was inheri ted from the father (x-chromosome). Mark also discussed that in 

marginal areas where an additional generation could be produced only on the "best" host 

for larval growth, there was a decided preference for those plant species that supported 

the fastest larval growth. 
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Daniel Herms. Effects of 
female reproductive effort 
on gypsy moth perfor
mance: A test of the 
carbon/nutrient balance 
hypothesis. The Dow 
Gardens, Midland, MI. 

Paper birch leaves that 
subtend female flowers are 
smaller than leaves on twigs 
that don't produce flowers. 
Dan described a study 

where he monitored performance (survival, develop
ment time, and pupal mass) of gypsy moth larvae when 
feeding on these two types of leaves. He also discussed 
how increased female reproductive effort of paper birch 
increases susceptibility to the cambial mining bronze 
birch borer. Dan stated that researchers should take 
note of the reproductive status of the host plants they 
use in experiments. 

Leah Bauer and Deborah 
Miller. Compsilura 
concinnata, a broad spec
trum tachinid parasitoid of 
gypsy moth, in Michigan 
woodlots. USDA Forest 
Service, East Lansing, MI. 

Compsilura concinnata is one of several parasitoids 
released into North America to help control gypsy moth 
(gm). This tachinid fly was released into several eastern 
and western states (but never into Michigan) and so far 
has been recorded from over 200 North American 
lepidopteran hosts. Leah described a 1992 field study 
where gm larvae were released into three isolated 
woodlots in southern Michigan where gm was not yet 
established. To their surprise, most gm larvae were soon 
parasitized by C. concinnata. This finding suggests that C. 
concinnata establishment precedes gm infestation, 
maintaining itself on other Lepidoptera. Leah discussed 
the potential impact of C. concinnata on our native 
Lepidoptera and cautioned that great care should be 
taken before broad spectrum parasitoids are released in 
future biocontrol programs. She also discussed how the 
"public" often blames Bt sprays for reductions in native 
Lepidoptera, but that this parasitoid may be one of the 
principal culprits. 

Karl Kinney and Richmond Lindroth. Gypsy moth 
performance on deciduous trees exposed to enriched 
atmospheric carbon dioxide and artificial defolia
tion. Department of Entomology, University of 
Wisconsin, Madison, WI. 

Karl explained that elevated 
C02 levels should allow many 
plants to produce surplus 
starch that can later be used to 
make defensive (anti-herbi
vore) compounds. A plant's 
response may also be affected 
by previous defoliation stress. 
Karl tested these hypotheses by 
feeding foliage from treated 
and untreated trees to gypsy 
moth caterpillars and monitor
ing their subsequent perfor
mance (using nutritional 
indices). 

Anita Gertz and Catherine Bach. Defoliation, light, 
and nutrients: Effects on tomato plant compensa
tion. Department of Biology, Eastern Michigan 
University, Ypsilanti, MI. 

Anita described a study where tomato plants were 
grown under combinations of two light levels, two 
nutrient levels, and four levels of herbivory (caterpil
lar feeding). She noted 
that plants grew best 
under conditions of 
high light, high nutri
ents, and no herbivory. 
Plants compensated for 
herbivory only under 
conditions of low 
nutrients. Anita con
cluded that soil nutri
ent levels appeared to 
be more important than 
light level in influenc
ing a plant's ability to 
compensate. 
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Annual Meeting Photos 


From top to bottom, left to right. Row 1: Fred Stehr; entrance sign; Mark O'Brien. Row 2: Mo Nielsen; front-Bob Haack 

and Ahnya Redman; Registration-standing at table-Rob Lawrence and Martha Quentin. Row 3: Cathy Bach; Fred Stehr 

and Cathy Bach; Trillium. Row 4: The rest of the O'Brien family; meeting site; Douglas Lake. 



Hungerford's Crawling Water Beetle: FederaIIY Yk::\~"' 
Proposed as Endangered 
Robert A. Haack 
USDA Forest Service, East Lansing, MI 

The Hungerford's crawling water beetle, Brychius 
hungerfordi Spangler (Coleoptera: Haliplidae) was proposed 
for federal listing as endangered on March 2, 1993 (USFWS 
1993). The period for public comment ended on 3 May 1993, 
and a final rule will be made wi thin a year by the US Fish and 
Wildlife Service. 

This beetle is known from only three sites: two in Michigan 
(Emmet and Montmorency Counties) and one in Ontario 
(Bruce County). Extensive surveys of rivers in Michigan's 
northern Lower Peninsula found the beetle in only two rivers. 

The genus Brychius is Holarctic in distribution with four 
North American species, of which B. hungerfordi occurs the 
furthest east. Populations seem localized and disjunct for all 
members of the genus. 

This small beetle, first discovered in 1952 by Paul Spangler 
(1954), measures about 4 mm in length. Adults are yellowish
brown in color wi th irregular dark markings and longitudinal 
stripes over much of the elytra. Also, the elytra are finely 
punctured. Larvae are light yellowish-brown, elongate, rather 
stiff, and with a hooked tail. 

Adults and larvae are usually found in the riffles of cool, 
slightly alkaline streams with a sand or gravel bottom and 
depths of a few inches to a few feet. It has been found in the 
riffles downstream from beaver dams, wing dams, culverts, 
and millraces. 

Little is known on the biology of this beetle. It is assumed 
that adults and larvae are herbivorous, feeding on algae and 
periphyton. Adults are strong swimmers, respiring from a 
bubble ofair held beneath theireIytra. Periodically, theaduIts 
swim to the water surface to replenish the air bubble. Larvae 
likely absorb oxygen directly from the water. Larvae are 
commonly found on aquatic plants such as Chara, Nitella, or 
Cladophora. Adults are often seen crawling on gravel on the 
stream bottom and on filamentous algae. 

There is probably one generation per year, with larvae 
likely being the overwintering stage. Apparently,larvae leave 
the water in late summer or fall , tunnel into the stream banks 
several inches above the waterline, overwinter, and pupate 
the following spring. Adults are most numerous in early 
summer. 

The rarity of the Hungerford's crawling water beetle likely 
reflects both natural changes in its habitat as well as human 
actions such as pollution, logging near streams, stream chan
nel modification, stocking streams with brown trout, trap
ping beaver, and destruction of beaver dams. 

Soon we'll see if this insect is added to the federal endan
gered species list. If it is, a Recovery Team will be appointed 
who will then prepare a Recovery Plan for the insect, includ
ing designation of critical habitat. 
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New Strategies to Combat Mosquitoes 

Ah, it's summer, with its warm nights, its evening barbe

cues, and its blood-sucking mosquitoes! Skeeters have been a 
maddening nuisance since time immemorial. And now we 
can blame a mosquito encased in amber for the reappearance 
of dinosaurs in the flick "Jura sic Park." 

USDA entomologists at the Agricultural Research Service 
(ARS) laboratory in Gainesville, Florida, are researching ways 
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to make mosquitoes less troublesome. Although ARS scien
tists developed the repellent "deet" about 40 years ago, they 
are still trying to find the ideal product that both repels 
mosquitoes and doesn't irritate sensitive skin. 

They arealso testing a synthetic pyrethroid, permethrin, as 
a mosquito repellent when used as coating on tents. The 
product gave good protection for 6-9 months. The tent-treat
ing process was patented and registered with EPA in late 1992 
and may soon be marketed. This compound was also ap
proved as a spray on clothing. In fact, permethrin was widely 
used by U.s.armed forces in the Persian Gulf during Opera
tion Desert Storm, and is now being used by troops in Soma
lia. 

Another study is addressing why mosquitoes appear to 
prefer some people over others. One technique involves 
rating the attractiveness of various individuals to mosquitoes 
after they've slipped their arms into mosquito-filled cages. 
Next, they have the individuals roll marbles in their hands 
and then drop the marbles into ethanol. The "skin" com
pounds move from the marbles to the ethanol, after which the 
solution can be analyzed by gas chromatography. Of 30 skin 
compounds so far tested, about 5 seem to be highly attractive 
to mosquitoes. Now the search is on to find a chemical that 
will mask those skin compounds and even override them at 
a great distance 
to do. 

which is what the ideal repellent is meant 

Jessica Morrison Silva 
USDA News (July 1993) 
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